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[.  INTRODUCTION

The purpose of this manual is to provide generalance on conducting stack tests at NJ facilities
and the necessary interactions between the redutatemunity and/or their consultants with the
Bureau of Technical Services. It is not intende@rovide step-by-step instructions on preparing
a stack testing protocol, observing or conductimgssion tests, or preparing or reviewing emission
test reports. It does contain references for sipaei$t methods and related material.

Each protocol is source specific and will be eviddaon individual merit. Final approval will be
based on the ability of the written protocol toidgtall required testing parameters by means
approved by the Bureau of Technical Services anthbaound scientific basis.

Appendix Il of this document contains Protocol Téaigs for some of the more commonly used test
methods. These templates include check-off bordditin the blank sections that allow one to
tailor the Template to the source specific situati®ou are encouraged to utilize these templates
in preparing your protocol. Use of the Templatessdnot relieve the tester from knowing and
understanding the complete method. Should a tetfitod be revised where the current version of
the method is in conflict with a Template in thiamaal, the revisions should be addressed in the
"Proposed Deviations from this BTS Template orNtethod" section of the applicable Template.

All testing shall be performed in accordance wité &pproved protocol. Unapproved deviation
from the protocol is not acceptable and will bdifiesation to require repetition of the test
project. A NJ Certified laboratory must complelieaaalytical work for affected methods. For
additional details, please refer to N.J.A.C. 7"Rgulations Governing the Certification of
Laboratories and Environmental Measurements” wharhbe found at
www.nj.gov/dep/oga/labcert.html.

Laboratory audits for applicable methods may beigdex, or may be required to be purchased
by the facility. Some audits require field samglprior to analysis. All required audits will be
analyzed with the field samples and the resultluded in the test report.

Final test reports must contain sufficient raw dataccurately reproduce the test results. Failure
to provide this data will be grounds for rejection.

It is the goal of the Bureau of Technical Servimemove to a program of electronic submittals, in
a consistent format, for protocols and test repa@iee option currently available would be to use
EPA's Electronic Reporting Tool (ERT). At somergpelectronic submittals may be mandated.

II.  APPLICABILITY

This guideline is intended for source operatiogiired to perform compliance stack emission tests
as a condition of Preconstruction Permit or Opegaiermit approval, Permit renewal, Federal
regulation, etc., including but not limited to:

- NJ.AC.7:27 and N.J.A.C. 7:26
- Title 40, CFR, Part 51
- Title 40, CFR, Part 60



Title 40, CFR, Part 61
Title 40, CFR, Part 62
Title 40, CFR, Part 63
Title 40, CFR, Part 264
Title 40, CFR, Part 266

[ll. DEFINITIONS

Definitions of most terms are located in the appaip test method, N.J.A.C. 7:27 Subchapter,
NSPS Subpart, NESHAPS Subpart or referenced miateria

BIF - Title 40, Code of Federal Regulations, P&®;2Standards for the Management of Specific
Hazardous Wastes and Specific Types of Hazardowste/danagement Facilities.

BOP Permit — a Title V Operating Permit issuedhsy Air Quality Permitting Program.

BTS - NJDEP, Division of Air Quality, Air Quality é&mitting Program, Bureau of Technical
Services.

CEMS - Continuous Emission Monitoring System.

CFR — Code of Federal Regulations.

COMS — Continuous Opacity Monitoring System.

DAS — Data Acquisition System.

EPA (or USEPA) — United States Environmental PrxdecAgency.

MACT - Title 40, Code of Federal Regulations, FE81 NESHAP for Source Categories, a.k.a.
Maximum Achievable Control Technology.

N.J.A.C. 7:27 - Chapter 27, Bureau of Air Polluti@ontrol adopted by the Department of
Environmental Protection pursuant to authority dated at N.J.S.A. 26:2C-1 et seq. and N.J.S.A.
26:2D-1 et seq. and was filed and became effeptivg to September 1, 1969.

NESHAPS - Title 40, Code of Federal Regulationgt B&: National Emission Standards for
Hazardous Air Pollutants.

NSPS - Title 40, Code of Federal Regulations, 8&rStandards of Performance for New Stationary
Sources.

PCP — Preconstruction Permit issued by the Air QuBermitting Program.
PPE — Personal Protective Equipment.

Stack Emission Test - A series of three valid sampluns (per contaminant sample train), each of



which shall be a minimum sampling time of one houttess otherwise specified or approved by the
Department.

IV. PROTOCOL DEVELOPMENT & APPROVAL

Each protocol shall be developed as a site-spatiftciment. As a rule, generic protocols are not
acceptable, although the use of Protocol Temp(@ppendix 1) is encouraged when applicable.
The protocol shall include information about tbarse(s), site(s), test methods, sample procedures,
sample recovery and analysis, production data,rrgpeparation, quality control and quality
assurance.

A. SOURCE INFORMATION

A stack emission test protocol shall contain théo¥ang source identification
information:

1. Facility name as it appears on the Permit;

2. Facility address;

3.  5-digit Program Interest or APC Plant ID Numbéayailable);
4.  Source designation;

5.  PCP or BOP Permit Number (if applicable);

6. Facility test project coordinator's name andpbtEne number;
7. Brief description of the source operation;

8. Special safety requirements and/or PPE (speesalinators, etc.) including any
safety limitations on Department observers (i.efawtal hair, etc.);

9. A list of air contaminants to be sampled, thession allowables, and the test
method(s) to be utilized; and

10. The name of the test consultant firm that walldampleting the test, along with
their address and phone number, and the test bntact person (if available).

11. The name of the laboratory or laboratories Wiktbe completing the analytical
work (if available), including their NJ certificatn information for the applicable
methods.

B. SITE INFORMATION

The protocol shall contain specific physical infation concerning the sampling
location(s). It is highly recommended that the temtractor perform a pre-sampling



investigation prior to protocol submittal. The mmum information required for each
sampling location is:

1. Internal stack diameter - If actual measuremamsot available, estimates, based
on blueprints, design specifications or other meaiidoe acceptable; however,
prior to sampling, measurements must be taken emdded to the BTS on-site
representative(s).

2. The number and location of sampling ports - @sgtic indicating the number and
location is required.

3. The upstream and downstream distances from thelse ports to the nearest
flow disturbances shall be included on the schemati

4. The number and location of sampling points resglir

5. The stack flow parameters, including but not lidite®® approximate stack
temperature, moisture and air flow rates.

C. METHODS INFORMATION

The protocol shall include detailed information abahe sampling/analytical

methodology to be utilized for each air contaminanthe test plan. Justification for
choosing a specific method should be includedote Merely listing or including a

photocopy of a written method is not an acceptalikrnative to a detailed protocol).
The test method must be tailored to the sourcefspapplication.

If an air contaminant is affected by more than @gilation (i.e. New Jersey Air Permit
and a Federal Regulation such as NSPS or MACT)n#teodology must be applicable
to each regulation. It may be necessary to use ti@n one method. The method
description should include:

1. The name and source of the proposed test method,;

2. The approximate in-stack air contaminant conediomn that represents the
emission limit vs. the method detection limit;

3. A complete description of the sampling train)uding materials of construction,
impinger solutions and reagents;

4.  Analyzer spans and approximate calibration gasega

5. Calibration procedures for all pertinent samphng on-site analytical equipment
(unless otherwise specified by the method, the Baghand analysis systems shall
be designed to determine the concentration of éinerpeter at the in-stack limits
and be calibrated such that the in-stack Permittdirare bracketed by two
calibration points);



6. Sampling procedures, including sample run times;

7.  Sample recovery procedures, including holding tiimits and sample preservation
requirements prior to sample analysis;

8.  Quality assurance/quality control measures; and

9. Any proposed deviation from the written method|uding a complete justification
on the necessity for the alterationNofe: BTS cannot approve alterations to
Federal Reference Methods required to demonst@iglance with Federal
regulations. If an individual proposes to detemnaompliance with a Federal
regulation with a method other than specified l&yERA regulation, such request
will be forwarded to EPA Region Il for review).

D. PROCESS AND CONTROL PARAMETERS

The protocol shall indicate the type of informatibat will be monitored during stack
emission testing. This information should refléded conditions of the PCP or BOP
Permit or applicable regulation. For example:

Raw material weights or volumes;

Any analysis of raw materials (sulfur in fueletals in sludge, etc.),

Air pollution control equipment parameters (s@® drops, liquid flow rates,
temperatures, etc.);

Fuel usage rates;

Production output (quantity, linear feet, weightgawatts, etc.); and

- Any other pertinent production related informatio

Testing must be conducted at worst-case permitiechting conditions with regard to meeting
the applicable emission standards, unless otherspseified in the PCP or BOP Permit or
applicable regulation, but without creating an fmsandition. Failure to do so could result initen
on future operation (a Permit Modification may bguired by the facility) or a requirement to repeat
the test program. The protoguoblst state the expected production level.

(Note:  Any specific process/production or air pollutioontrol equipment parameter specified in
the PCP or BOP Permit conditions shall be monitol@thg the stack emission test program. This
data shall be included in the final test report).

Production/process and air pollution control equeptrdata is to be reported following the
format included in Appendix I. This format mayddeered to reflect specific production/process and
air pollution control equipment items for each seunperation. Facility DAS or computer printouts
may also serve as a substitute reporting forrbatta must be summarized for each test run or
test period, as applicable.



PROTOCOL REVIEW AND APPROVAL

BTS shall approve all air pollution control compli protocols prior to scheduling stack
emission tests.

1. General guidelines for protocol approval are:
a) A minimum of three valid runs;

b) A minimum sampling time of 60 minutes per ruradrsatch cycle, whichever
is longer;

c) If an existing stack test method is availableEP or USEPA), it shall take
precedence over non-validated proposed methods.

Prior to allowing non-validated proposed methodBSBnay request that the individual
perform a validation study in accordance with USHR#Herence Method 301.

2. The sequence in a BTS protocol review shall delkswvs:
a) BTS reviews the Facility Specific PCP or BOP Heraguirements.

b) Review the conditions required for stack emisgesting and continuous
emission monitoring. If CEMS/COMS are requirehaate protocols are
required and the CEMS/COMS shall be installed amtified consistent with
the Facility Specific requirements.

c) Determine any special conditions associated anthpplicable Subchapter,
Subpart or regulation.

d) Compare the application of the proposed methad(tle protocol with the
conditions of the Facility Specific requirements.

i)  The method(s) proposed must be appropriate ®maith contaminant
and source, and comply with all regulations govegrihe test.

i)  The detection limit of the proposed method shadl capable of
demonstrating compliance with the air emissionténmdicated in the
PCP or BOP Permit, or applicable air regulation.

lii) Any alteration to an existing stack emissiosttenethod shall not be
considered by BTS unless the reason for the alberét to provide a
means of collecting valid data that could not oilige be obtained with
the method as written; or, the method as writtemoabe performed
for reasons other than convenience or expense.



e) If the protocol is lacking information necessargomplete a review by BTS
or if the method proposed is not appropriate, BTliGaddress these issues
to the facility and its representatives in a wnitidotice of Deficiency (NOD).
The NOD will indicate a time requirement for respen The time limit will
be thirty days; however, BTS may extend or redheerésponse time limit
if the circumstances justify such action.

f)  When an individual's protocol contains sufficienformation, an approval
letter will be issued authorizing the schedulingohutually acceptable stack
emission test date. When considering proposehgedates, the individual
should allow a minimum of 30 calendar days for sicieg.

g) Atesting date(s) may be reserved by contachiagSection Chief, Emission
Measurement Section, or his/her designee. Hawvemgally established a
testing date(s), the individual or agents therdallsconfirm their intent to
test in writing, within two (2) working days of theerbal approval.
Telefacsimile transmission or e-mail are acceptaflgten verification
procedures. Failure to confirm may result in fiuie of the schedule testing
date(s).

3.  Service fees will be invoiced to the facility sstent with N.J.A.C. 7:27-8.6 or
N.J.A.C. 7:27-22.31.

CONDUCTING & OBSERVING COMPLIANCE STACK EMISSION TESTS

The stack test is not the time to troubleshootdfeipment. Once the process is
stabilized and operating at the production levekseary for compliance testing and the testing
team has completed any preliminary measurementsetagp (Items 1, 2 and 3 that follow),
sampling shall beginAdjusting or tuning the process based on real timemissions data
not normally available to the equipment operatorss prohibited.

The test project should begin within a reasonalnte t(within 2 hours) from the
established scheduled start tinfeailure to do so may result in a cancellation of dicial
testing activities for the day at the discretion ofthe BTS observer and will require
rescheduling of a test date(s)Observation service fees will still be assesseé (tem 6 to
follow).

All test runs that are started should be completeléss there is a valid technical
difficulty with the testing equipment (ie: faileddk check during a port change, when done)
or for safety reasons. Only the Department may @ghmple run for reasons other than
technical difficulty with the test equipment or &afety reasons. If the facility representative
feels the results from the particular run wereciffé by a process upset, an additional run may
be conducted and an explanation must be includ#ekitest report. Data froall completed
test runs must be submitted, regardless of whéthee runs are completed or additional runs
are performed.



When conducting a stack emission test, an individhall not deviate from their
approved test protocol, unless such deviationsappgoved by BTS. The stack emission
testing individual shall:

1. Check all source data including:

- stack diameter;

- upstream/downstream diameters;

- stack temperature, pressure, moisture andaai. fl
Prior to testing, it may be necessary to altentlmaber of traverse points, nozzle diameter, etc.
based on these actual measurements. All changeadegiven to the on-site BTS observer.

2. Provide the following information to the on-sB&S observer on the day of conducting
the compliance stack emission tests:

a) The data from the pre-test cyclonic flow traverse
b) Pre-test calibration data for all pertinent sangpequipment.

3. Verify with the responsible individual that theusce is operating at a production rate
consistent with Section IV.D. of this manual (oe tlate agreed to in the protocol) prior
to the start of sampling. (Note: At the discretaf the Regional Enforcement Office,
any individual conducting compliance tests while@ing at a production rate other
than the level indicated above may be requirededdr a Permit Modification to update
the operating conditions to reflect the maximuncpses rate which was achieved during
testing. If the Permit is conditioned for loweppess rates, operating at a higher level
must have prior approval, in writing, either thrbug Permit Modification or from the
Regional Enforcement Office, or a violation of thermit would occur, resulting in
possible enforcement action against the facilAg. part of the approval to return to a
higher production rate, additional stack testimgureements may be imposed).

4. During sampling, a representative responsiblenf@isburce operation or a representative
of the consultant testing firm is required to gagm®cess, production and air pollution
control equipment information. An example of thenfiat requested for the stack test
program is shown in Appendix I. This format mayatered to conform to the needs of
the specific source (See Section IV, Item D).

5. Set up all equipment, conduct leak checks, saamlerecover samples as specified in
the approved protocol.

6. Service fees will be invoiced to the facility egient with N.J.A.C. 7:27-8.6 or N.J.A.C.
7:27-22.31. Please note that observation feesstilllbe assessed for test days where
the tests are cancelled or postponed while the @E8rver is or was on-siiacluding
instances where the BTS observer cancels tests fory reason



VI. SAFETY DURING TESTING

Stack sampling and source evaluation exposes Diitffatsf and consultants to potential
safety hazards in the field. Ensuring the safetglldfield personnel at facilities is an issue
that the BTS takes very seriously.

To insure the safety of all field personnel, staakipling platforms, both permanent and
temporary, and access ways leading to and frompl#torms or testing locations, must be
designed and erected in such a manner as to comdgorblished safety laws and
regulations. If the BTS observer identifies an s@sandition that poses an undue risk to
BTS, test consultant or facility field staff, thest will be postponed at his/her discretion.

A short list of safety concerns that could resulaitest cancellation is as follows. This list is
by no means all-inclusive.

Respiratory hazards not addressed by PPE.

Improper scaffold assembly and/or tie off.

Corroded and/or structurally compromised surfaces.

Unsafe, inappropriate or nonexistent (but neceyséingbing equipment, or other PPE.
Unsecured electrical hazards.

Dangerously icy, wet, or hot surfaces.

High winds.

VIl. REPORT PREPARATION & REVIEW

1.

After completion of the test project, a reporll we submitted to BTS within the time
frame specified by the PCP or BOP Permit conditenmd/or enforcement document. If
no time frame has been specified, then the testtrepall be submitted to BTS within
thirty (30) calendar days, consistent with N.J.A77-8.4(f)5 for a PCP, or forty-five
(45) calendar days, consistent with N.J.A.C. 7:27t2(e)3 for a BOP . If additional
time is required, the individual responsible foe tleport preparation shall contact the
appropriate Regional Enforcement Office.

The report shall include sufficient raw data torpieBTS staff to reproduce all results.
The report shall contain the following:

- Prior facility information (Items 1 through 7 8kction IV.A. of this document);

- Source description and actual site informataiarfieters, dimensions, etc.);

- Summary of results (including audit resultsjludling a comparison to the permitted
emission allowables, and including a narrative deswg qualified results and

explaining any non-conforming quality control items

- Production data including process and contrelaeparameters;



- Copies of all raw field and laboratory data [iatng calibrations, standards, strip
charts, etc.) and laboratory NJ certificatioformation;

- Sample calculations; and

- Pre and post test equipment calibration records;

(Note: Failure to provide adequate information may resutejection of the report; and thereby
require a repetition of the stack emission tests).

2.

All stack emission test reports must include ¢eeification language specified in
N.J.A.C. 7:27-1.39 as required by N.J.A.C. 7:2B&)or N.J.A.C. 7:27-22.18(h). The
report must also be certified by a Professionalifieey or Certified Industrial Hygienist
as required by N.J.A.C. 7:27-8.4(c) or N.J.A.C.7/22.18(h). At the discretion of the
Department, failure to provide these certificationd be justification to void the test
results and require additional tests.

A copy of the summary of emission results wittomparison to the permitted emission
allowables must be submitted to the Regional Eefmient Office having jurisdiction
over the facility concurrent with the submittaltbé complete test report to BTS. The
summary report must be certified in the same maaséne complete test report.

The compliance basis for each parameter willdegtated in the applicable PCP or BOP
Permit conditions. If the compliance basis is stated in the Permit conditions, each
test run will be evaluated individually in determmig compliance, unless the basis is
specified elsewhere by rule, regulation or DEP gna# for that specific parameter.

Upon review of the stack test report, BTS mayestjadditional data to verify the test
results or source operating parameters. At thaatisa of the Department, failure to
provide this additional data will be justificatidn void the test results and require
additional tests.

Upon completion of the review of the test redoytBTS, a letter will be sent to the
facility indicating the findings of the review. &lresults of our review will also be
forwarded to the appropriate Regional Enforcemdfit©for final disposition. Any
technical questions on the findings shall be irtimgiand directed to the Section Chief,
Emission Measurement Section, BTS. Questionseckltatthe compliance status should
be directed to the Regional Enforcement Office.

Service fees will be invoiced to the facility s@tent with N.J.A.C. 7:27-8.6 or N.J.A.C.
7:27-22.31.
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APPENDIX |

EMISSION TEST PRODUCTION REPORT FORM
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
EMISSION TEST PRODUCTION REPORT FORM
Introduction

The following form has been established in ordetdtermine operating conditions for equipment
associated with stack emission tests. This forto ise completed by plant personnel during the
stack sampling procedure and should accuratelyatedlll operations of equipment during each test
run. All information supplied will be deemed asirfigeauthentic and accurate to operational
conditions and will be used for determining compdia status.

The form should be submitted to the appropriateidted Enforcement Office having jurisdiction,
with a copy included in the final test report sutted to the Bureau of Technical Services.

Instructions

The information being requested on the form shoeldilled out completely. Failure to complete
may result in invalidation of the stack test. faxticular section of the form is not applicablete
“NA” in that section. If accessory informationasailable or required to completely provide the
mandated information, this should be attachede¢ddlm as an addendum, which should note the
section on the form it pertains to. If multiplecks are being tested, one report form should
accompany each.

SECTION | - This information should be suppliedeggorted in the Preconstruction Permit
or Operating Permit, for the equipment being tested

SECTION Il - Self Explanatory

SECTION Il - List all conditions that pertain tperation parameters of equipment or control

apparatus. State if the required condition is dp@ichieved, if not explain
why and when it will be met. If the condition ditly relates to operations
during the stack test they should be recordediatadi] with time of reading,
during each test run (i.e. minimum temperatureirequents, CEM readout)
in Section Il B.

SECTION IV - Supply the information requested foe tsubsection(s) which apply to the
source operation. If conditions vary during eadt tun and/or from source
to source they must be listed separately. Cheelafipropriate space that
relates to the operating production rate duringdise

NOTE: Subsection IV A should contain a breakdown of raaterials by

listing each component individually by chemical mamnclude Chemical

Abstract System (CAS) # if available. List percaséd corresponding to
each test run. If Material Safety Data Sheets (g [Production strip charts
or logs or other information are available whichcwately give raw

materials, they may be attached as supplementahddadns.

12



SECTION V - Information in this section should berified and recorded to establish the
operation of the control devices from availableedirreadouts. These
readouts should be recorded every 15 minutes. eSagidated and signed
strip charts may be used as replacement provideyl dlearly define the
require information.

SECTION VI - Samples may be required to be taketh amalyzed by the company or
representatives of the company. This analysisgaired to be conducted by
a state certified lab. A duplicate sample maydagiired by the DEP person
observing the test. This sample will be analyzgdhe Department for
verification of analytical results.

13



AIR COMPLIANCE AND ENFORCEMENT REGIONAL OFFICES

CENTRAL REGIONAL OFFICE

PO Box 407

Trenton, NJ 08625-0407

(609) 292-3187

Fax No. (609) 292-6450

COUNTIES: Burlington, Mercer, Middlesex, Monmowthd Ocean

NORTHERN REGIONAL OFFICE

7 Ridgedale Avenue

Cedar Knolls, NJ 07927

(973) 656-4444

Fax No. (973) 656-4080

COUNTIES: Bergen, Essex, Hudson, Hunterdon, MpR&ssaic, Somerset, Sussex, Union and
Warren

SOUTHERN REGIONAL OFFICE

One Port Center

2 Riverside Drive

Camden, NJ 08162

(856) 614-3601

Fax No. (856) 614-3613

COUNTIES: Atlantic, Camden, Cape May, Cumberladkhucester and Salem

14



EMISSION TEST PRODUCTION
REPORT FORM

. Company Name APCIBI#n

Plant Location

Permit Number (include PCP or BOP designation)

Designation of Equipment

II.  Emission Test Date(s)

Tests Conducted By:

Name of Firm

Business Address

Phone Number

Test Team Representatives

Test Time (Start/Finish) Run #1 Run #2 Run #3
/ / /

[ll.  Permit Operating Conditions
A. List Conditions Achieved (Yes or No)

15



B. Log of Permit conditions during Stack Test
(Record at least every 15 minutes)

CONDITION

RUN #

READOUT

TIME OF RECORDING

IV. Equipment Operation/Process Parameters

Number of Sources Connected
Number of Sources Operating

Production Rate: Normal
Maximum
A. Raw Materials:
RUN #1 RUN #2 RUN #3
USAGE RATE
Ibs/hr
BREAKDOWN

(% by weight)

B. Surface Coating:

Material Being Coated

16




Type of Coating

Coating Rate (gals/hr)

Is Coating Altered (Yes or NO)

With

Distance From Coating Head to Exhaust Duct

C. Fuel Burning / Incineration:

Type of Fuel
Fuel Burning Rate (Ibs{ha)s/hr), (fE/hr)
Fuel Additives %
Meter Reading (if available) Time

V.

Type of Waste Constituents

Auxiliary Fuel

Burning Rate

D. Other:

Description of Operation and Process Rate

Control Equipment Parameters

CEMS Required (Yes/No)

Contaminant(s)?

17



STACK TEST CEMS READING

Parameter Parameter Parameter Time Test Run #
Cont/Read Cont/Read Cont/Read
A. Control Equipment Performance Parameter
Parameter Reading Time Run #

B. Additional Observations

Fugitive Emissions (Yes/No)
Equipment Location
Visible Emission From Stack (Yes/No)

Odors Noticeable (Yes/No)

Off Property (Yes/No)

Vicinity of Equipment (Yes/No)

Near Exhaust Stack (Yes/No)

18




VI. Samples

Type of Sample

Time of Sampling

Sample By

Sample Taken From

To Be Analyzed For

Analyzed By

Form Information Supplied By: Name/Title (Pleasen§

| certify under penalty of law that | believe timéarmation provided in this document is true,
accurate and complete. | am aware that thereigndisant civil and criminal penalties,
including the possibility of fine or imprisonment looth, for submitting false, inaccurate or
incomplete information.

Signature(s)/Date

DEP Usage Only

Rec’'d By Sample Rec'd Rev'd By
Date/Time

19



APPENDIX II

PROTOCOL TEMPLATES FOR SELECTED METHODS
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES
FOR STATIONARY SOURCES

Applicability and Principle

The correct selection of sampling ports and tra/pmnts from which sampling for air pollutants Maé
performed will be selected pursuant to EPA Methotihls method and BTS template are applicable only
to stacks > 12 inches internal diameter.

Stack Dimensions and Stack Gas Parameter

Internal Stack Diameter* = in.

For rectangular ducts, the equivalent diametezdistbove, calculated by Egn. 1-1 of the method.

The stack dimensions are in. X in.
Stack Temp. (F) ACFM SCFM
Moisture (%) DSCFM

Stack Diameters from the nearest flow disturbatioe fhinimum distances allowed to the nearest
disturbance are two diameters downstream and dheliameter upstream) are:

Downstream Upstream

Note: If the minimum distances cannot be metegithnew sample location must be selected or the
alternative measurement procedure in Section Filfeanethod will be used. Specify equipment and
procedures below:

Stack Diagram Detailing Sample Port Locations and Bwnstream/Upstream Distances:

21



The number of traverse/sample points will be seleetl as follows(choose one):

Figure 1-1 of the method for isokinetic sangpl
Figure 1-2 of the method for non-isokineamspling.

The number of traverse points will be
The location of the traverse/sample points will beelected as follow$choose one):
Table 1-2 of the method for round stacks.

Table 1-1 of the method for rectangular stacke matrix layout will be
X

Sample ports will be located on a plane perpendidoal the direction of flow. For round stacks, two
ports will be placed at 90 degrees to each othmrréctangular stacks, the number and locatiohef t
ports will be dictated by the chosen sample mdfrable 1-1) and the division of the stack cross
section into equal areas.

The traverse points will be located as follows. Anyadjusted” traverse points pursuant to
Section 11.3.2 or 11.3.3 of the method will be nate

Verification of theabsence of cyclonic flowvill be performed as per Section 11.4 of the methoor
to the start of sampling. Documentation will be gigx to the on-site BTS observer and included in
the final report.

Proposed deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 2 - DETERMINATION OF STACK GAS VELOCITY AND
VOLUMETRIC FLOW RATE (TYPE S PITOT TUBE)

Applicability

This method is applicable for the determinatiothef average velocity and the volumetric flow rate
of a gas stream using an S type pitot tube. Tleihad is not applicable at measurement sites that
fail to meet the criteria of Method 1, Section 11 Also, the method cannot be used for direct
measurement in cyclonic or swirling gas streams.

Apparatus (Check applicable):

Type S Pitot tubemade of metal tubing with an external diameteween 0.48 and 0.95
centimeters (3/16 and 3/8 inch). There shall beaaral distance from the base of each leg of the
pitot to its face-opening plane. The face opensigdl be aligned as shown in Figure 2-2 of the
Method, however slight misalignments are permissibhe pitot shall have a known coefficient,
determined as outlined in Section 10 of the Methioa baseline coefficient value of 0.84 is
assigned to the pitot tube and upon inspection doemeet the criteria set forth in Section 10 of
the Method, that pitot tube will not be used.

Standard Pitot tube. If a standard pitot tube will be used, it must ntbeetspecifications
of Section 6.7 and 10.2 of the method. It will Iecked to insure the impact holes are free from
obstruction. If there are particulates in the desasn then the steps in Section 6.1.2 of the
method will be taken to insure the holes are noggéd during the test (ie. back purging of the
pitot and comparing the pre and post readings).

Differential Pressure Gauge(choose one)
An inclined manometer will be used.

The equivalent of an inclined manometer willised as follows:

(If another type of differential pressure gaugagsd, ie. Magnahelic, etc., their

calibration must be checked after each test sgries.

Note: most gauges have a 10 in(Hcolumn) inclined vertical scale, having 0.01HaO
divisions on the 0 to 1 in. scale, and 0.1 ipOHlivisions on the 1 to 10 in. vertical scale. This
type of manometer is acceptable for delta p vahisdew as 1.3 mm (0.05 in.,8. However, a
gauge of greater sensitivity will be used if any ahe following is found to be true:(1) the
arithmetic average of all delta p readings at theerse points in the stack is less than 1.3 mm
(0.05 in.) HO; (2) for traverses of 12 or more points, morenth@ percent of the individual
delta p readings are below 1.3 mm (0.05 in®Hor (3) for fewer than 12 points, more than one
delta p reading is below 1.3 mm (0.05 ingCH
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As an alternative for the preceding three critefiguiation 2-1 in Section 12.2 of the method can
be used to determine the necessity of using a senmsitive differential pressure gauge.

Expected delta p range =

Inclined manometer scale =

An alternative flow measuring device will be ussedallows:

Procedure

A pretest leak check of the pitot tube and manomeilebe conducted as per Section 8.1 of the
method. The manometer will be leveled and zeroext to use as well as periodically checked
during the test.

The velocity head and temperature will be measateshch traverse point specified by EPA
Method 1. The static pressure in the stack wiliM@asured during the test as well as the
atmospheric pressure. The stack gas dry molecmhivwill be determined in accordance with
EPA Method 3 or 3A.

Calculations
All calculations will be performed in accordancewsection 12 of the method.

Proposed deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 3 - GAS ANALYSIS FOR THE
DETERMINATION OF DRY MOLECULAR WEIGHT

Applicability and Principle

This method is applicable for the determinatiol©@h and Q concentrations and dry molecular
weight of a sample from an effluent gas streamfokail-fuel combustion process or other
process. The sample is taken in a flexible bagaavadyzed with an orsat analyzer or
alternatively, with analyzers using the proceddires) Method 3A.

A gas sample is extracted from a stack by eithegisipoint integrated or multi-point integrated
sampling. The gas sample is analyzed for percent Oand if necessary CO.

Apparatus

Pump. A leak free diaphragm-type pump, or it's equivdjeéo transport the sample to the
flexible bag.

Rate Meter. A rotameter, or equivalent, capable of measuitg rate to within 2 percent of
the selected flow rate will be used. A flow rates60D to 1000 cc/min. will be used unless
another rate is required and described in the ‘&5e@ Deviations” section of this template.

Flexible Bag Any leak free plastic (Tedlar, Teflon, Mylar, gtbag or equivalent having a
capacity consistent with the selected flow rate sandple timdeak checkedin accordance with
Section 6.2.6 of the method. Type of Bag

Pressure GaugeA water filled U-tube manometer, or equivaleritabout 30 cm (12 in.) for the
bag leak check.

Vacuum Gauge A mercury manometer, or equivalent, of at le&t im (30 in.) Hg, for
sampling train leak check.

Procedure(select one)

Single Point IntegratedThe sampling point will be at the centroid of tiess section
of the duct. The bag will be leak checked as irtiBe®.2.6 of the Method. The train will be leak
checked as in Section 8.2.2 of the Method. The 8agpystem will be purged prior to
connecting the sample bag. The sample will be takenconstant rate simultaneous with, and
for the same total length of time as, each polluganission rate determination. At least 30 liters
of sample will be taken.
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Multi-Point Integrated Sampling. The minimum number and location of the traverse
points will be chosen in accordance with EPA Metthodhe procedures outlined in Sections
8.2.2 through 8.2.4 of Method 3 will be followedcept that the sample will be taken while
traversing the stack from each sample point foegumal length of time.

Emission Measurement Test Procedure

Within 8 hours of collection, the sample will beafyzed for percent CQngpercent Qusing an
orsat analyzer. The orsat analyzer will be lealckbd in accordance with Section 6 of the
Method prior to any sample analysi$ie analysis and calculations for each samplebaill
repeated until any three analysis differ from time@an by no more than 0.3 g/g-mole

(0.3 Ib/Ib-mole). The three molecular weights Wil averaged and reported to the nearest
0.1 Ib/lb-mole.

Several compounds may interfere with the orsat angbis (ie. acid gases, unsaturated
hydrocarbons, nitrous oxide and ammonia).Source specific compounds that may interfere
with the orsat analysis are:

Action to be taken:

Date the orsat analyzer was checked against knovam@®CQ standards

Alternatively, if direct analysis of the bag sangpleill be performed by EPA Method 3A
procedures, it will be indicated here and the pidaces will be included in the protocol.

Calculations

The calculations will be performed in accordancth\iéection 12 of the method.
Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 3A DETERMINATION OF CARBON DIOXIDE
AND OXYGEN FROM STATIONARY SOURCES

Applicability and Principle

A sample is continuously extracted from the efflugneam portion of the sample stream is
conveyed to an instrumental analyzer(s) for themeanhation of CQand Q concentrations.
Performance specifications and test proceduregraxéded to ensure reliable data.

Apparatus

A measurement systenfor Carbon Dioxide and Oxygen that meets the §ipations in Section
13.0 of this method will be used.

TheSample Probewill be of sufficient length to traverse the saenpbints. The sampling probe shall
be heated to prevent condensation if also being) iasmeasure SGand/or NOX.

The Sample Line will transport the sample gas to the moisture raahgystem and be heated
(sufficient to prevent condensation) if also beilsgd to measure $@nd/or NOX.

TheMoisture Removal Systenwill be a refrigerator-type condenser or similavide to continuously
remove condensate from the sample gas while maingaminimal contact between the condensate
and the sample gas.

The Sample Transport Lineswill transport the sample from the moisture remi®ystem to the
sample pump, sample flow rate control, and samgenganifold.

A Calibration Valve Assemblywith a three-way valve assembly, or equivalent,ifitcroducing
calibration gases either directly to the analynetirect calibration mode, or into the measurement
system at the probe in system calibration modd,beilutilized. When in the system calibration
mode, the system must be able to flood the sampliolge and vent excess gas.

A Particulate Filter, either an in-stack or heated (sufficient to preweater condensation) out-of-
stack filter will be used. If an out-of-stack filtis used, it will be included in the system biestt

A Leak-free Pump, to pull the sample gas through the system aive ffate sufficient to minimize
the response time of the measurement system wilsbd. The pump will be constructed of any
material that is nonreactive to the gas being sadpl

A Recorder, a strip-chart recorder, analog computer, or digégcorder for recording

measurement data. The minimum data recording rement is one measurement value per
minute. A strip-chart recorder can only be used back-up system.
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Analytical Span and Calibration Gases

The span of the monitoring system is equivalehéohigh-level calibration gas value (see
below) and will be selected such that to the expeatticable, the measured emissions will be
between 20 — 100% of the selected calibration sjifaat. any time during the run the measured
gas concentration exceeds the readable range ahtigzer, the run may be considered invalid.
If the average of any run exceeds the calibratpgams/alue, the run is invalid.

The in stack concentration is expected to be for Q.
The in stack concentration is expected to be for CQ.

Thehigh-level calibration gassets thecalibration span and results in measurements being (to
the extent practicable) equivalent to 20 to 10@@etr of the span. Based on the expected
concentrations above, the high-level gas (spameanation to be used during the source test

will be forand for GO

Themid-level calibration gaswill be equivalent to 40 to 60 percent of the spEme mid-level
calibration gas concentration to be used duringthece test will be for O
and for GO

Thelow-level calibration gaswill be less than 20 percent of the calibratioarspA zero gas
meeting the definition of "zero air material" in@BR72.2 may be used. The low-level gas
concentration to be used during the source tesbwil for.@nd

for CO

The calibration gases for G@nalyzerswill be CO, in Np, CGO; in air or a calibration gas
mixture, as indicated in Section 7.1 of the methdde calibration gases will be (check one):

____ Certified within an uncertainty of 2.0 percanaccordance with "EPA Traceability
Protocol for Assay and Certification of Gaseousi€ation Standards" (EPA
Protocol gases). If a zero gas is used for thelémsl gas, it will meet the definition
of "zero air material" in 40CFR72.2, as opposeldémg an EPA Protocol gas.

Blended gas mixtures meeting the protocol abonvided that the additional gas
components are shown not to interfere with theyaiml

____ Calibration gases will be prepared from EPA®t0l gases using Method 205.
Separate procedures for Method 205 will be includegtie protocol. Note: Part 75
applications require EPA approval for the use ofhidd 205.

Note: Pre-cleaned or scrubbed air may be usedh&®t high-level calibration gas, provided it
does not contain other gases that interfere weghhmeasurement.
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Analyzer Calibration

Theanalyzer calibration error check (or system calibration test for dilution systemd) be
conducted by introducing the low-level, mid-levaahd high-level gases to the analyzer (or
through the entire measurement system, introducdetgrobe, for a dilution system). During
this check, no adjustments to the system will beerexcept those necessary to achieve the
correct calibration gas flow rate at the analyZEne analyzer responses to each calibration gas
will be recorded. The analyzer calibration errdoeak will be considered invalid if the gas
concentration displayed by the analyzer exceedsetent of the span for any of the calibration
gases, or > 0.5 percent @r 0.5 percent C&£absolute difference (as applicable).

Thesampling system bias checlwill be performed by introducing first an upscgkes (mid-
range or high-level, whichever more closely apprates the stack concentration) at the
calibration valve assembly installed at the oufehe sampling probe, and then the low-level
gas. During this check, no adjustments to theegystill be made except those necessary to
achieve the correct calibration gas flow at thdyaa. This check will be considered invalid if
the difference between the calibration bias checkthe calibration error check for the same
calibration gas exceeds + 5% of the span, or pér&ent Q or 0.5 percent C{absolute
difference (as applicable).

During the initial sampling system bias check, t@asurement system response tims
determined, as detailed in Sections 8.2.5 and &2vethod 7E.

Documentation that an interference check has beeducted in accordance with Section 8.2.7
of Method 7E will be available on-site and will imeluded in the final test report. Any specific
technology, equipment or procedures intended t@mvenmterference effects will be operating
properly during the stack test.

Stratification Determination

Prior to sampling, or as part of the first test, rarstratification check must be performed in
accordance with Section 8.1.2 of Method 7E. If enttvan one instrumental method that requires
a stratification check is being performed, thetsication check need only be done on one of
them. A stratification check is not required ftacks < 4 inches in diameter. Additionally,

when Method 3A is being used only to determinesthek gas molecular weight, single point
sampling at a point selected in accordance withi&@e8.2.1 of Method 3 can be used without
performing a stratification check.

A stratification check _  is__is not required (check one) for this test progrdfmequired

and being done using a Method 3A analyzer, thegahaies to follow will be employed.

The stratification check will be conducted at eitfle twelve traverse points selected in a
accordance with EPA Method 1, or (2) three traversats spaced on a line passing through the
centroidal area at 16.7, 50.0 and 83.3 perceriteofiteasurement line. Each point will be
sampled for a minimum of twice the response time.
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The minimum number of traverse points requiredsimpling will be determined as follows. If
each traverse point differs from the mean by noentioan the least restrictive of:

Difference from mean Stratification Class Number of equired sample
points
+ 5%, or +0.3% Q or CG (as Unstratified A single point that most closely
applicable) matches the mean.
Between + 5% and 0%, or +0.5% Minimally stratified Three (3) sample points spaced
O, or CQ (as applicable) at 16.7, 50.0 and 83.3 percent
of the measurement line. *
Greater than + 10%, and greater tharn Stratified Twelve (12) sample points
+0.5% Q or CG; (as applicable) located consistent with EPA
Method 1 criteria.

* For a minimally stratified stack with an interrdibmeter greater than 2.4 meters (7.8 feet), the
three sampling points may be located at 0.4 méte3deet), 1.0 meters (3.28 feet) and 2.0 meters
(6.56 feet) along the measurement line showinditjieest average concentration. This option will
only be available if the stratification check catsd of twelve points.

Emission Measurement Test Procedure

The sampling probe will be placed at the first slEenmoint and sampling will begin at the same
rate used during the bias check. A constant rdi@ percent will be maintained during the entire
sample run. Sampling will commence only after wilce response time has elapsed. Sampling
will be conducted for an equal length of time athettaverse point.

Immediately following the completion of the testipd and hourly during the test period, the
low-level calibration gas and an upscale calibragas (the mid-level or high-level as
appropriate) will be re-introduced one at a timé& measurement system at the calibration
valve assembly. No adjustments to the measuresysteém will be made until both the low-
level and upscale bias and drift checks are mathe. analyzer response will be recorded. If the
bias values exceed the specified limits, the &silts preceding the check will be invalidated
and the test will be repeated following correctitmghe measurement system and full
recalibration. If the drift values exceed the sfped limits, the run may be accepted but the test
measurement system will be fully recalibrated dreresults reported using Eqn. 7E-5b (Eqn.
7E-5a if a non-zero gas is used for the low-leadibcation gas) of Method 7E.

Measurement System Performance Specifications

Drift , less than or equal to £3 percent of the sparneviauthe low-level or upscale gas.
Sampling System Biasless than or equal to +5 percent of span valuthtolow-level or
upscale gasCalibration Error , less than or equal to +2 percent of span for eathration gas.

An alternative acceptance criteria for each oféhmegasurements is less than or equal to 0.5
percent Qor 0.5 percent C&£absolute difference (as applicable).
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Emission Calculation

The average gas effluent concentration will be rdeiteed from the average gas concentration
displayed by the gas analyzer and is adjustechéozéro and upscale sampling system bias checks,
as determined in accordance with the proceduresfgeeabove. The average gas concentration
displayed by the analyzer may be determined byagumy all of the effluent measurements indicated
by the data acquisition system for the test rure Mmnimum frequency for data recording will be
one-minute averages during the run. A chart resrondll only be used as a backup to the data
acquisition system. The effluent gas concentratidibe calculated using Eqn. 7E-5b (Egn. 7E-5a
if a non-zero gas is used for the low-level caliloragas) of Method 7E.

MAC
Cgas= (Cavg— Co) —— Eqn. 7E-5b
MG Co
mAC- Coa
Cgas= (Cavg— GQu) ———+ Cva Eqgn. 7E-5a
Cv—-Co

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT
IN STACK GASES

Applicability and Principle
This method is applicable for the determinatiothaf moisture content of stack gas.

A gas sample is extracted either at a constanbratélizing an isokinetic sampling train;
moisture is removed from the sample stream andrdeted either volumetrically or
gravimetrically.

Apparatus

Probe. Stainless steel or glass tubing, sufficientlyteédo prevent water condensation, and is
equipped with either an in-stack filter (ie. glagsol plug) or heated out of stack filter as
described in EPA Method 5.

Condenser The condenser will consist of four impingers cected in series with ground glass,
leak-free fittings or any similar non-contaminatiitjngs. The first, third and fourth impingers
will be of the Greenburg-Smith design, modifiedrbglacing the tip with a 1.3 cm. (1/2 in.) ID
glass tube extending to about 1.3 cm. from theobotif the flask. The second impinger will be
of the Greenburg-Smith design with the standardTie first two impingers will contain known
volumes of water, the third will be empty, and tberth will contain a known weight of 6 to 16
mesh indicating type silica gel, or equivalent desnt.

Cooling SystemAn ice bath container and crushed ice, or equitade used to aid in
condensing moisture.

Metering System This system will include a vacuum gauge, leak-fpamp, thermometers
capable of measuring temperature to within 3 de(h.€deg. F) and a dry gas meter capable of
measuring volume to within 2 percent.

Barometer. Mercury, aneroid or other barometer capable @isaring atmospheric pressure to
within 2.5 mm Hg (0.1 in.).

Graduated Cylinder and/orBalance These items are used to measure the condensediwat
the impingers and silica gel to within 1 ml or 0.8yaduated cylinders will have subdivisions
no greater than 2 ml. The balance will be capableeighing to the nearest 0.5 g or less.

Procedure
A minimum total gas volume of 0.60 scm (21 scf) wé collected, at a rate no greater than
0.021 ni/min (0.75 cfm). The moisture determination will tenducted simultaneous with, and

for the same total length of time as, the pollutmtssion rate run. The train will be set up as
shown in Figure 4-1 of the method. The probe alter f{if applicable) will be heated to about
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120 deg. C (248 deg. F), to prevent water condemsahead of the condenser. After the train is
heated and the impingers iced down, a leak cheltlba/performed with an acceptable rate of 4
percent the average sampling rate or 0.02 cfm,vever is less. During the run the sampling
rate will be maintained within 10 percent of constate. The dry gas meter volume will be
recorded at the beginning and end of each sampiimgincrement and whenever sampling is
halted. More ice will be added, if necessary, tama@n a temperature of less than 20 deg. C
(68 deg. F) at the silica gel outlet. When theisucompleted, a post leak check is performed,
with the same acceptance criteria as for the mteldak check. The volume and weight of
condensed moisture is measured to the nearestdhtl.&rg, respectively.

Contaminant(s) tested and sampling time

Moisture train sampling time

In gas streams that contain water droplets, thihotemay produce a positive bias. If this is
suspected for this source, either a wet bulb diy bad psychometric chart (correcting for stack
pressure) or saturation and vapor pressure tabdendi@ation will be conducted simultaneously
with the moisture sample train, as described imtleéhod.

The stack gas will will not contain store droplets.

Calculations

The calculations will be performed in accordancthi@ection 12.0 of the method.

Proposed deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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NEW JERSEY AIR TEST METHOD 1 — DETERMINATION OF PAR TICULATE
MATTER FROM STATIONARY SOURCES

General Applicability and Principle

Particulate matter determination requires isokiséimpling of the exhaust stack flue gases andtplate
matter is determined gravimetrically after the real@f uncombined water. The measured emissioghtei
will be the combined weight of all particles colied and analyzed in accordance with these samaiidg
analytical procedures.

Required Test Data
The following test data shall be determined anarntel for each run.

1) Average dry gas meter temperature (degrees Fahtenhe

2) Average stack temperature (degrees Fahrenheit).

3) The root mean square value of differential press(irches of water) of all traverse points in
the stack during each test run.

4) Average differential pressure (inches of waterpasithe orifice meter during each test run.

5) Diameter of the stack cross-sectional area at sagjacation.

6) Weight (grams) of total solid particles collectadidg each test run.

7) Moisture content by volume in stack gas during éashrun, determined by EPA Method 5
moisture procedures.

8) Volume of gas (cubic feet) sampled during eachrtast

9) Source gas emission rate (SCFM).

10)Molecular weight of the stack gas, determined by Bfethod 3 or 3A.

11)Emission rate for each test run in the followingtsmn

Source Specific Method Application

A minimum sample catch of 50 mg is targeted towdate the minimum sample times. An absolute mimmu
of 3 mg catch is required, but any expected catdbss than 50 mg will require the use of EPA Altive
Method 005 to process the samples. Sampling tghesld be as close to the compliance basis (at a
minimum equal to the compliance basis) as possiide still obtaining a representative sample leatthe
following equations will calculate the sample cadeitd the sample time.

LB/HR (from Permit allowable) =
DSCFM (from Permit information) =
Vsamp (variable to change to increase catch) = cf

gr/DSCF = (LB/HR)*7000/(60*DSCFM) =
mg = (gr/DSCF)/7000*Vsamp*453.59*1000 =

Sample rate(min. of 30 cf/hr) = cf/hr
Sample time(hr) = Vsamp/Sample rate =
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Based on these calculations, a sample time of minutes/run will be performed.
Sampling Train Components
The sampling train will consist of the following:

1) A tapered-edgsampling nozzleconstructed of stainless steel anglass-linedprobe.

2) Pitot tube with a known coefficient.

3) A heating systenthat includesn-line thermocouplesto measure the gas stream temperature
across the particulate filter. The temperature moll exceed 225 degrees Fahrenheaihd will
only be sufficiently hot to prevent condensatiomater on the filter.

4) A glass fiber filter in aglass holder

5) Four Greenburg-Smith impingers, the first two containing 100 ml of distilled wat¢he third
impinger empty and the fourth containing a knowargity of silica gel, all submerged in an ice
bath which will ensure that they will be kept bel6@ degrees Fahrenheit. The first, third and
fourth impingers will be modified Greenburg-Smitidethe second will be a Greenburg-Smith
impinger with a standard tip, as described in $aci.1.1.8 of EPA Method 5.

6) A leak-free pumpwith flow control adjusters and a vacuum gauge.

7) A dry gas meteraccurate within two percent and temperature serteandicate the gas inlet
and outlet temperatures

8) An orifice meter with an inclined manometer (leveled and zeroedrfa use)

9) A thermocoupleequipped with a temperature sensor attached tprtiee adjacent to the nozzle
to indicate the stack gas temperature.

All glassware will be interconnected with glassriigs having ball joints. All components will meet
the specifications of the Method.

Preparation for Sampling

All internal surfaces of the nozzles, probes, ingpis, connecting glassware and hoses will be cieané
dried prior to sampling. The open ends of all siamypcomponents will be covered to prevent contatian.
A tared filter (dried at 220-230 degrees Fahremlenled in a desiccator to room temperature agidhved
to the nearest 0.1mg) will be placed in the gldss holder.

A fourth impinger will be charged with 200-300 grswar silica gel and sealed against contaminatiime
first and second impingers of the sampling traith m@ charged with 100 ml of distilled, deionizedter and
connected to the remaining impingers. The thirdinger will be empty. The impingers will be pladadhe
sampling train and surrounded with crushed ice.

The entire sampling system will then be transpottettie sampling site for assembly and leak chddie
leak check procedure consists of assembling th@lsasgstem, starting the sampling pump and blockieg
nozzle inlet. The pump is then adjusted to putliaimum of 15 inches of mercury vacuum. When the
vacuum reading stabilizes, the dry gas meter isrvbs for one minute to determine the sample systakn
rate. If the leak rate is less than 0.02 cubit pee minute, sampling proceeds. When the heayatem
reaches the proper temperature, sampling will begin
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Sampling

When the probe and filter are up to temperatueeptiobe will be inserted into the stack at thd th@verse
point with the nozzle pointed into the gas stredrhe dry gas meter initial volume will be recorded the
vacuum pump will be immediately started and thevféaljusted to isokinetic conditions. For each the,
data required on Figure 5-3 of EPA Method 5 willrbeorded using that or a similar data sheet. iRgad
indicated by Figure 5-3 will be taken at each sangaint during each time increment and additioaatlings
when significant changes necessitate additionaisaaients in flow rate. Each sampling test will eésihsf
three separate and validest runs, unless otherwise specified by the Deysant.

Leak checks will be performed when sampling is cleteal at the end of each test. The dry gas metame
will be recorded and the sample system will be ldacked. A run will be considered valid if thakeate
upon completion of the run is less than 0.02 ctdmt per minute, the final isokinetic sampling riste
between 90 and 110 percent and the filter temperatas maintained consistent with the method.

Sample Recovery Procedures

Following the completion of each test run the sangpirain will be transported to a recovery area
onsite. The recovery site will be clean and pritgdrom the wind. The sample recovery will be as
follows:

1) Container 1 - Disassemble the filter housing aaddfer the filter to its original glass petri dish.
Seal the petri dish with Teflon tape and labelithwhe appropriate sample information.

2) Container 2 - The front half of the train; nozzlepbe, and front-half filter housing are rinsed
and nylon bristle brushed with acetone into an arglaess container with a Teflon-lined cap.
This procedure will be performed three times orenamtil no visible particulate remains, after
which the container is sealed and labeled. Theditevel will be marked on the container to
ensure no leakage occurred during transport.

3) The contents of the first three impingers are meabior volume and discarded.

4) Container 3 — Note the color of the silica gel étedmine whether it has been completely spent
and make a notation of its condition. The siliefig returned to its original container and
weighed to obtain a final weight.

5) Container 4 — 100 ml of acetone will taken dire@tym the wash bottle being used for sample
recovery into a separate glass sample containelaeted “Acetone Blank”.

6) All containers are checked to ensure proper sedhahgling, and that all liquid levels are
marked. All samples are logged onto a chain-ofamysrecord.

Analysis

The filter will be dried at the average temperatumantained during the corresponding run and dassccfor
24 hours. The filter will be weighed to a constaright and the final weight will be recorded te thearest
0.1 mg. The probe and nozzle washings will besfeamed to a clean, tared glass weighing dish. disie
will be evaporated at ambient temperature and presghen desiccated for 24 hours and weighedeto th
nearest 0.1 mg.
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A 100 ml sample of acetone will be collected aela fblank. The blank will be evaporated at ambient
temperature and pressure, then desiccated for @4 and weighed to the nearest 0.1 mg. The maximum
blank acetone correction will be <0.001% residuev(bight). This equates to a maximum blank coioect
of 0.0079 mg/ml of acetone rinse (0.01 mg/g acegtone

Calculations

All calculations will be carried out in accordanggh the method, with all final results reportecbate
significant figure beyond the allowable.

QA/QC Procedure
All pitot tubes, dry gas meters, orifice metergj #mermocouples that are used in this stack tegfram will
be properly calibrated prior to testing. Calibwatrecords will be made available to the on-sitd’[2ibservers

and submitted to the Department in the final tepbrt.

Chain-of-custody documentation for all samples bdlimplemented at the completion of sampling and
documented until the samples are received by thmddory for analysis and submitted to the Depantme

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here).
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METHOD 6 — DETERMINATION OF SULFUR DIOXIDE EMISSION S
FROM STATIONARY SOURCES

Applicability

This method is applicable to the determinationutiius dioxide emissions from stationary sources.
This template will not be used to propose comigirparticulate sampling with sulfur dioxide
sampling. The Method 8 template would be usetiam situation.

Principle

A stack sample is withdrawn from a sampling pomthe stack and is collected in three midget
impingers. The sulfuric acid mist (including sulftioxide) is separated and the sulfur dioxide is
measured by barium-thorin titration.

Interferences

Possible interferents are free ammonia and finaliireefumes. Where fine metallic fumes are
present, high efficiency glass fiber filters mustused in place of the standard glass wool called
for in the method. If free ammonia is presentralate procedures must be used (see Special
Situations Section). The preferred option to awoidrference would be to use Method 6C
instead. If Method 6C cannot be used, an explanatill be included below.

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descriptind discussion of the anticipated
interference follows.

In—Stack Detection Limits & Sample Times

The minimum detection limit of the method has beetermined to be 3.4 mgit2.12E-07
Ib/ft?) for a standard 60 minute (liter) sample. Actnastack method detection limits (ISDL)
are based on actual source sampling parameteranatygtical results. Actual detection limits
can be improved through increased stack gas sar(gaetple time). For this source, the in-
stack concentration is:

Allowable = Ibs/hr

Stack flow = dscfm

Ib/ft® = (Ib / hr) / (dscfm x 60) = /ftth
Therefore, the sample time will be minutes.
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Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in Feg@rl of the method. Specifically, the
sampling train will be constructed with componespscified under EPA Method 6, Section 6.0,
with the following highlights.

Sample Train

1) Probe liner will be constructed of Borosilicate glass or sess steel and be heated.
2) A filter, either in-stack or heated out-of-stack. In nuastes, a glass wool plug is sufficient.
If fine metallic fumes are present (identified eepa high efficiency glass fiber filter will be

used.

3) Theimpinger train will consist of three to four midget impingers oaated in series with
leak-free ground glass fittings or other leak-fre@n-contaminating fittings. Silicone grease
may be used if necessary. The first impinger doabler contains 15 ml 80% isopropanol
(IPA) packed with glass wool prevents sulfuric ati$t carryover. The second and third
impingers contain 15 ml of 3%,8,. The final impinger is dry. A drying tube packadh
silica gel is placed at the exit of the last im@ng

4) A Method 8 sampling train may be substituted far khethod 6 sampling train (see Special
Situations Section).

5) Pump - leak-free diaphragm pump, or equivalent, wignaall surge tank between the pump
and rate meter.

6) Rate Meter - Rotameter, or equivalent, capable of measuring fite to within 2 percent of
the selected flow rate of about 1 liter/min (0.@3%).

7) Dry Gas Meter (DGM) - sufficiently accurate to measure the sanvoleime to within 2
percent, calibrated at the selected flow rate amdlitions actually encountered during
sampling, and equipped with a temperature sengrtfeermometer, or equivalent) capable
of measuring temperature accurately to withitC3(5.4°F). A critical orifice may be used
in place of the DGM specified in this section pd®rad that it is selected, calibrated, and used
as specified in Section 16.0.

Sample Recovery

1) Wash bottles(glass or polyethylene); two 500 ml.
2) Storage bottles(polyethylene) one 100 ml per sample.

Sampling

Pre-test leak checks and post-test leak checkdwitionducted as follows: temporarily attach a
suitable rotameter to the outlet of the dry gasemaid place a vacuum gauge at or near the
probe inlet. Plug the probe inlet and pull a vanuwaf least 10 in. Hg. A leak rate as indicated by
the rotameter shall not exceed 2% of the sampéieg) rPump leak checks are recommended.

The sampling train will be assembled as indicateaya. Crushed ice and water will be placed
around the impingers. The initial DGM reading dadometric pressure will be recorded. The
sampling rate will be adjusted to approximatelylit€d/min as indicated by rate meter. This
flow rate will be maintained (+10%) throughout tha. Readings as required by the method
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(DGM volume, temperatures at DGM and at impingdleduand rate meter flow rate) will be
recorded at least every 5 minutes.

Post Test Purge
At the conclusion of an acceptable post leak chigksampling train will be purged with clean
ambient air (optionally passed through either obaror a midget impinger containing 15 ml 3%

H.O; if necessary) for 15 minutes at the sampling rate.

Sample Recovery

After disconnecting the impingers from purging, tomtents of the midget bubbler/impinger will
be discarded. The contents of the midget impingdde poured into a leak free polyethylene
bottle for shipment. The three midget impingerd eoannecting tubes will be rinsed with water
and the washings added to the same containerfldiddevel will be marked.

30 ml of 3% HO, will be collected as a blank in a separate coetain

Sample Preparation & Analysis

The level of the fluid in the container will be edt If significant leakage occurred, either the ru
will be voided or methods will be used to corrée tesults, subject to BTS approval. The contents
of the storage container will be transferred t®@ tnl volumetric flask and diluted to exactly 100
ml with water. A 20 ml aliquot will be pipettedtma 250 ml Erlenmeyer flask and 80 ml of 100%
isopropanol and two to four drops of thorin indarawill be added and titrated to a pink endpoint
with 0.0100 N barium perchlorate. Titration volunvai be repeated and averaged. A blank will
be run with each series of samples. The blankepgred for analysis in the same manner as the
samples, as indicated above. Replicate titratwiisagree within 1 % or 0.2 ml, whichever is
larger.

Calculations

All calculations will be performed as per Methodr&luding blank corrections. Detailed
sample calculations will be included in the fin@port.

Emissions will be presented in the following units:

Audit Samples

If provided, audit samples will be analyzed comsistwith Section 11.3 of the method and the
results will be provided in the final test repoit. is recognized that failure to achieve method
acceptance criteria for the audit could resulhmriequirement to repeat the stack test program.

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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Special Situations Section- If either of these two situations is relevahey will be checked in

the checkbox prior to the procedure.

(_ ) 1. Alternative Procedures when Ammonia is Present

Sampling and Recovery Procedures

The probe will be maintained at 245 (527 F) and equipped with a high-efficiency in-
stack filter (glass fiber) to remove particulatettea The filter material will be

unreactive to S® Whatman 934AH (formerly Reeve Angel 934AH) fiidreated as
described in Reference 10 in Section 17.0 of Methadan example of a filter that has
been shown to work. Where alkaline particulatetenatnd condensed moisture are
present in the gas stream, the filter will be heé:@igove the moisture dew point but below
225°C (437TF).

Sample recovery will be the same as above, exbeptdntents of the midget IPA
bubbler/impinger, along with water rinses of thélbler/impinger, will be transferred to a
separate polyethylene bottle.

Analysis

(_)

Analysis will be as described in Section 16.3.8ef method.

2. Substituting Method 8 sampling train for midget impingers:

The sampling equipment described in Method 8 magubstituted for the midget
impinger train described herein; however, the traust be modified to include a heated

filter between the probe and isopropanol impingef éhe operation of the sampling train
and sample analysis must be at flow rates andisnlublumes defined in Method 8.

41



METHOD 6C - DETERMINATION OF SULFUR DIOXIDE
EMISSIONS FROM STATIONARY SOURCES

Applicability and Principle

A sample is continuously extracted from the efflugneam portion of the sample stream and
conveyed to an instrumental analyzer using eithiesviolet (UV), nondispersive infrared

(NDIR), or fluorescence for the determination of,®0ncentrations. Performance specifications
and test procedures are provided to ensure relitiée

The 2006 revisions to EPA Method 6C failed to prgpaddress issues related to "quenching”
when fluorescence based analyzers are used fdeteemination of S@emissions.

Accordingly, when a fluorescence based analyzesesl, BTS requires the calibrations gas
concentrations comply with the specifications @& gnior version of Method 6C, with the details
specified in the "Proposed Deviations from this Blle3nplate or the Method" section of this
Template. The following paragraph indicates tHécaion gas specifications from the prior
version of Method 6C.:

For fluorescence-based analyzers, the@ CQ concentrations of the calibration gases as
introduced to the analyzer shall be within 1 per¢ahsolute) @and 1 percent (absolute) €G6f
the Q and CQ concentrations of the effluent samples as intreduo the analyzer.
Alternatively, for fluorescence based analyzers, aaibration blends of SGn air and the
nomographs provided by the vendor to determingjtienching correction factor (the effluent O
and CQ concentrations must be known).

The principle of detection to be used during trst peogram will be

Apparatus

A measurement systenfior Sulfur Dioxide that meets the specificationsSection 13.0 of this
method will be used. Dual range analyzers may bd wden needed, provided that both ranges
meet all the quality assurance requirements ointieihod. When an analyzer is routinely
calibrated with a calibration span of less thaaagual to 20 ppmv, the manufacturer's stability test
(MST) is required (Table 7E-5 of Method 7E) prioitésting and documentation will be included
in the test report.

The Sample Probewill be glass, stainless steel, or equivalentsudficient length to traverse the
sample points. The sampling probe shall be heatptevent condensation.

TheSample Linewill be heated (sufficient to prevent condensatgiainless steel or Teflon® tubing,
to transport the sample gas to the moisture rensysém.

TheMoisture Removal Systenwill be a refrigerator-type condenser or similavide to continuously
remove condensate from the sample gas while maingaminimal contact between the condensate
and the sample gas. If a wet-basis system is Ipeoppsed, details will be included at the enchif t
template in the protocol submittal.
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TheSample Transport Lineswill be stainless steel or Teflon tubing, to transportstm@aple from the
moisture removal system to the sample pump, safio@erate control, and sample gas manifold.

A Calibration Valve Assemblywith a three-way valve assembly, or equivalentjritroducing
calibration gases either directly to the analymatirect calibration mode, or into the
measurement system at the probe in system cabhratode, will be utilized. When in the
system calibration mode, the system must be alfledd the sampling probe and vent excess
gas.

A Particulate Filter, either an in-stack or heated (sufficient to preweater condensation) out-of-
stack filter will be used. All filters will be falzated of materials that are nonreactive to ttsebging
sampled. If an out-of-stack filter is used, it included in the system bias test.

A Leak-free Pump, to pull the sample gas through the system aive ffate sufficient to minimize
the response time of the measurement system wilsbd. The pump will be constructed of any
material that is nonreactive to the gas being sadpl

TheRecorder will be a computerized data acquisition systergital recorder or data logger
used for recording measurement data. The minimata-ebcording requirement is one
measurement value per minute. A strip-chart remrocedn only be used as a back-up system.

Analytical Span and Calibration Gases

The span of the monitoring system is equivalehéohigh-level calibration gas value (see
below) and will be selected such that to the expeatticable, the measured emissions will be
between 20 — 100% of the selected calibration spapractical terms, the span is selected such
that a pollutant gas concentration equivalent éoetfmission standard is not less than 30% of the
span. If at any time during the run the measuredcgacentration exceeds the readable range of
the analyzer, the run may be considered invalidhe average of any run exceeds the calibration
span value, the run is invalid.

Allowable = Ib/hr MW = 64 Ib/Ibmole
Stack Flow = dscfm

The in-stack concentration based on the emissandatrd and stack flow parameters is

(Ib/hr) x (387 x 16) = ppm.
(MW) x (dscfm) x 60

Note: when actual concentrations differ signifitafitom the standard, the span may need to be
modified accordingly, such that the method critéoiaspan selection are met. Determining the
emission standard is the first step in approxinggtite necessary span.

Thehigh-level calibration gassets thecalibration span and results in measurements being (to
the extent practicable) equivalent to 20 to 10@@et of the span. Based on the calculation
above, the high-level gas (span) concentratioretaded during the source test will be
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Themid-level calibration gaswill be equivalent to 40 to 60 percent of the spEme mid-level
calibration gas concentration to be used duringthece test will be

Thelow-level calibration gaswill be less than 20 percent of the calibratioarspA zero gas
meeting the definition of "zero air material" in@BR72.2 may be used. The low-level gas
concentration to be used during the source tesbwil

The calibration gases will be @ N,, SO in air or a calibration gas mixture, as indicated
Section 7.1 of the method. The calibration gaséde (check one):

____ Certified within an uncertainty of 2.0 percenaiccordance with "EPA Traceability
Protocol for Assay and Certification of Gaseousi@ation Standards" (EPA
Protocol gases). If a zero gas is used for thelémsl gas, it will meet the definition
of "zero air material" in 40CFR72.2, as opposeldémg an EPA Protocol gas.

Blended gas mixtures meeting the protocol abhonided that the additional gas
components are shown not to interfere with theyaiml

____ Calibration gases will be prepared from EPA®tol gases using Method 205.
Separate procedures for Method 205 will be includegtie protocol. Note: Part 75
applications require EPA approval for the use ofhidd 205.

Analyzer Calibration

Theanalyzer calibration error check (or system calibration test for dilution systemd) be
conducted by introducing the low-level, mid-levaahd high-level gases to the analyzer (or
through the entire measurement system, introducdetgrobe, for a dilution system). During
this check, no adjustments to the system will beerexcept those necessary to achieve the
correct calibration gas flow rate at the analyZEne analyzer responses to each calibration gas
will be recorded. The analyzer calibration errdoeak will be considered invalid if the gas
concentration displayed by the analyzer exceedset2ent of the span for any of the calibration
gases, or > 0.5 ppmv absolute difference.

Thesampling system bias checlwill be performed by introducing first an upscgkes (mid-
range or high-level, whichever more closely apprates the stack concentration) at the
calibration valve assembly installed at the oufehe sampling probe, and then the low-level
gas. During this check, no adjustments to theegystill be made except those necessary to
achieve the correct calibration gas flow at thdyaa. This check will be considered invalid if
the difference between the calibration bias checkthe calibration error check for the same
calibration gas exceeds + 5% of the span, or ppbBv absolute difference.

During the initial sampling system bias check, t@asurement system response tims
determined, as detailed in Sections 8.2.5 and &2véethod 7E.

Documentation that an interference check has beeducted in accordance with Section 8.2.7
of Method 7E will be available on-site and will imeluded in the final test report. Any specific
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technology, equipment or procedures intended t@mvenmterference effects will be operating
properly during the stack test. The Alternativietference Check listed in Section 16.1 of
Method 6C may be used instead.

Stratification Determination

Prior to sampling, or as part of the first test, rarstratification check must be performed in
accordance with Section 8.1.2 of Method 7E. If enttvan one instrumental method that requires
a stratification check is being performed, thetsication check need only be done on one of
them. A stratification check is not required ftacks < 4 inches in diameter.

The stratification check will be conducted at eitfle twelve traverse points selected in a
accordance with EPA Method 1, or (2) three traversats spaced on a line passing through the
centroidal area at 16.7, 50.0 and 83.3 perceriteofiteasurement line. Each point will be
sampled for a minimum of twice the response time.

The minimum number of traverse points requiredsimpling will be determined as follows. If
each traverse point differs from the mean by noentioan the least restrictive of:

Difference from mean Stratification Class Number of equired sample
points
+ 5% or +0.5 ppm Unstratified A single point that most closely

matches the mean.

Between + 5% and 0%, or between | Minimally stratified Three (3) sample points spaced

+ 0.5 ppm and 4.0 ppm at 16.7, 50.0 and 83.3 percent
of the measurement line. *

Greater than + 10% and greater than| Stratified Twelve (12) sample points

+ 1.0 ppm located consistent with EPA

Method 1 criteria.

* For a minimally stratified stack with an interrdibmeter greater than 2.4 meters (7.8 feet), the
three sampling points may be located at 0.4 méte3deet), 1.0 meters (3.28 feet) and 2.0 meters
(6.56 feet) along the measurement line showinditjieest average concentration. This option will
only be available if the stratification check catsd of twelve points.

Emission Measurement Test Procedure

The sampling probe will be placed at the first slEnmoint and sampling will begin at the same
rate used during the bias check. A constant rdi@ percent will be maintained during the entire
sample run. Sampling will commence only after wilce response time has elapsed. Sampling
will be conducted for an equal length of time athetrtaverse point.

Immediately following the completion of the testipd and hourly during the test period, the
low-level calibration gas and an upscale calibragas (the mid-level or high-level as
appropriate) will be re-introduced one at a timé& measurement system at the calibration
valve assembly. No adjustments to the measuresysteém will be made until both the low-
level and upscale bias and drift checks are mathe. analyzer response will be recorded. If the

45



bias values exceed the specified limits, the &silts preceding the check will be invalidated
and the test will be repeated following correctitmghe measurement system and full
recalibration. If the drift values exceed the sfped limits, the run may be accepted but the test
measurement system will be fully recalibrated dreresults reported using Eqn. 7E-5b (Eqn.
7E-5a if a non-zero gas is used for the low-leadibcation gas) of Method 7E.

Measurement System Performance Specifications

Drift , less than or equal to £3 percent of the sparneviaiuthe low-level or upscale gas.
Sampling System Biasless than or equal to +5 percent of span valuthtolow-level or
upscale gasCalibration Error , less than or equal to +2 percent of span for eathration gas.

An alternative acceptance criteria for each oféhegasurements is less than or equal to + 0.5
ppmv absolute difference.

Emission Calculation

The average gas effluent concentration will be rdeiteed from the average gas concentration
displayed by the gas analyzer and is adjustechéozéro and upscale sampling system bias checks,
as determined in accordance with the proceduresfigeeabove. The average gas concentration
displayed by the analyzer may be determined byagumy all of the effluent measurements indicated
by the data acquisition system for the test rure Mmnimum frequency for data recording will be
one-minute averages during the run. A chart resrondll only be used as a backup to the data
acquisition system. The effluent gas concentratidibe calculated using Eqn. 7E-5b (Egn. 7E-5a
if a non-zero gas is used for the low-level caliloragas) of Method 7E.

MAC
Cgas= (Cavg— Co) — Eqn. 7E-5b
MG Co
mAC- Coa
Cgas= (Cavg— GQu) ———+ Cva Eqgn. 7E-5a
Cv—-Co

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 7E - DETERMINATION OF NITROGEN OXIDES
EMISSIONS FROM STATIONARY SOURCES

Applicability and Principle

A sample is continuously extracted from the effluineam and is conveyed to an instrumental
analyzer for the determination of NOx concentratidPerformance specifications and test
procedures are provided to ensure reliable data.

Apparatus

A measurement systenfior Nitrogen Oxides that meets the specificationSection 13.0 of this
method will be used. Analyzers operating on tlecgle of chemiluminescence, which includes a
NO, to NO converter that converts N the gas stream to NO, have been successfuty inghe
past. _If the analyzer proposed is operated omaiple other than chemiluminescence, the details
will be included at the end of this template in pinetocol submittal. Dual range analyzers may be
used when needed, provided that both ranges nhdie¢ gjuality assurance requirements of this
method. When an analyzer is routinely calibratétl @ calibration span of less than or equal to 20
ppmv, the manufacturer's stability test (MST) guieed (Table 7E-5 of the method) prior to testing
and documentation will be included in the test repo

The Sample Probewill be glass, stainless steel, or equivalentsudficient length to traverse the
sample points. The sampling probe shall be h¢atptevent condensation.

TheSample Linewill be heated (sufficient to prevent condensat&iainless steel or Teflon® tubing,
to transport the sample gas to the moisture rensysaém.

TheMoisture Removal Systenwill be a refrigerator-type condenser or similavide to continuously
remove condensate from the sample gas while maingaminimal contact between the condensate
and the sample gas. If a wet-basis system is Ipeoppsed, details will be included at the endhisf t
template in the protocol submittal.

TheSample Transport Lineswill be stainless steel or Teflon tubing, to transportstm@aple from the
moisture removal system to the sample pump, safiomerate control, and sample gas manifold.

A Calibration Valve Assemblywith a three-way valve assembly, or equivalentjritroducing
calibration gases either directly to the analymeatirect calibration mode, or into the
measurement system at the probe in system catihratode, will be utilized. When in the
system calibration mode, the system must be aldledd the sampling probe and vent excess
gas.

A Particulate Filter, either an in-stack or heated (sufficient to préweater condensation) out-of-
stack filter will be used. All filters will be falzated of materials that are nonreactive to trssbging
sampled. If an out-of-stack filter is used, it included in the system bias test.

A Leak-free Pump, to pull the sample gas through the system atva ffaite sufficient to minimize
the response time of the measurement system wilsbd. The pump will be constructed of any
material that is nonreactive to the gas being sadpl
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TheRecorder will be a computerized data acquisition systergital recorder or data logger
used for recording measurement data. The minimata-ebcording requirement is one
measurement value per minute. A strip-chart resrocedn only be used as a back-up system.

Analytical Span and Calibration Gases

The span of the monitoring system is equivalehéohigh-level calibration gas value (see
below) and will be selected such that to the expeatticable, the measured emissions will be
between 20 — 100% of the selected calibration spapractical terms, the span is selected such
that a pollutant gas concentration equivalent éoefmission standard is not less than 30% of the
span. If at any time during the run the measuredcgacentration exceeds the readable range of
the analyzer, the run may be considered invalidhe average of any run exceeds the calibration
span value, the run is invalid.

Allowable = Ib/hr MW = 46 Ib/Ibmole
Stack Flow = dscfm

The in-stack concentration based on the emissandatrd and stack flow parameters is

(Ib/hr) x (387 x 16) = ppm.
(MW) x (dscfm) x 60

Note: when actual concentrations differ signifitafitom the standard, the span may need to be
modified accordingly, such that the method critéoiaspan selection are met. Determining the
emission standard is the first step in approxinggtite necessary span.

Thehigh-level calibration gassets thecalibration span and results in measurements being (to
the extent practicable) equivalent to 20 to 10@@et of the span. Based on the calculation
above, the high-level gas (span) concentratioretaded during the source test will be

Themid-level calibration gaswill be equivalent to 40 to 60 percent of the spEme mid-level
calibration gas concentration to be used duringthece test will be

Thelow-level calibration gaswill be less than 20 percent of the calibratioarspA zero gas
meeting the definition of "zero air material" in@BR72.2 may be used. The low-level gas
concentration to be used during the source tetbwil

The calibration gases will be NO in.NThe calibration gases will be (check one):

____ Certified within an uncertainty of 2.0 percanaccordance with "EPA Traceability
Protocol for Assay and Certification of Gaseousi€ation Standards" (EPA
Protocol gases). If a zero gas is used for thelémsl gas, it will meet the definition
of "zero air material" in 40CFR72.2, as opposeldémg an EPA Protocol gas.

Blended gas mixtures meeting the protocol abonvided that the additional gas
components are shown not to interfere with theyaiml
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____ Calibration gases will be prepared from EPA®t0l gases using Method 205.
Separate procedures for Method 205 will be includgtie protocol. Note: Part 75
applications require EPA approval for the use ofhidd 205.

Analyzer Calibration

Theanalyzer calibration error check (or system calibration test for dilution systemd) be
conducted by introducing the low-level, mid-levaahd high-level gases to the analyzer (or
through the entire measurement system, introducdetgrobe, for a dilution system). During
this check, no adjustments to the system will beerexcept those necessary to achieve the
correct calibration gas flow rate at the analyZEne analyzer responses to each calibration gas
will be recorded. The analyzer calibration errdoeak will be considered invalid if the gas
concentration displayed by the analyzer exceedset2ent of the span for any of the calibration
gases, or > 0.5 ppmv absolute difference.

Thesampling system bias checlwill be performed by introducing first an upscgkes (mid-
range or high-level, whichever more closely apprates the stack concentration) at the
calibration valve assembly installed at the oufehe sampling probe, and then the low-level
gas. During this check, no adjustments to theegystill be made except those necessary to
achieve the correct calibration gas flow at thdyaa. This check will be considered invalid if
the difference between the calibration bias checkthe calibration error check for the same
calibration gas exceeds + 5% of the span, or ppbBv absolute difference.

During the initial sampling system bias check, t@asurement system response tims
determined, as detailed in Sections 8.2.5 and 8&fAlte method.

If the measurement system being used convertstdl@O prior to analyzing for NOx, IO, to
NO converter efficiency testwill be conducted as part of this test prograradnordance with
either;

(1) Section 8.2.4.1 (N£&xylinder procedure), or

(2) Section 16.2.1 (NOx generator procedure), or

(3) Section 16.2.2 (Tedlar bag procedure using Biib@tion gas).

The procedure to be utilized in this test prograithlve

A NOx converter efficiency of > 90% is required foptions 1 or 2 above, calculated by Eqgn.
7E-7. For Option 3 above, the final NOx readingstmot drop more than 2% of the peak value
measured to be considered acceptable, as calcbihategn. 7E-9. The NOx converter efficiency
check will be conducted on each day of testing whertest consists of multiple test dates.
Alternatively, the NOx converter check will be caieted, at a minimum, prior to the start of
testing on the first day, and at the conclusiotheflast day of testing. Should the final NOx
converter check fail to meet acceptance criteti@ata since the last passing converter
efficiency check will be considered invalid.
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Documentation that an interference check has beeducted in accordance with Section 8.2.7
of the method will be available on-site and willibeluded in the final test report. Any specific
technology, equipment or procedures intended t@mvenmterference effects will be operating
properly during the stack test.

Stratification Determination

Prior to sampling, or as part of the first test, rarstratification check must be performed in
accordance with Section 8.1.2 of the method. Ifertban one instrumental method that requires
a stratification check is being performed, thetsication check need only be done on one of
them. A stratification check is not required ftacks < 4 inches in diameter.

The stratification check will be conducted at eitfle twelve traverse points selected in a
accordance with EPA Method 1, or (2) three traversats spaced on a line passing through the
centroidal area at 16.7, 50.0 and 83.3 perceriteofiteasurement line. Each point will be
sampled for a minimum of twice the response time.

The minimum number of traverse points requiredsimpling will be determined as follows. If
each traverse point differs from the mean by noentioan the least restrictive of:

Difference from mean Stratification Class Number of equired sample
points
+ 5% or +0.5 ppm Unstratified A single point that most closely

matches the mean.

Between + 5% and 0%, or between | Minimally stratified Three (3) sample points spaced

+ 0.5 ppm and 4.0 ppm at 16.7, 50.0 and 83.3 percent
of the measurement line. *

Greater than + 10% and greater than| Stratified Twelve (12) sample points

+ 1.0 ppm located consistent with EPA

Method 1 criteria.

* For a minimally stratified stack with an interrdibmeter greater than 2.4 meters (7.8 feet), the
three sampling points may be located at 0.4 méte3deet), 1.0 meters (3.28 feet) and 2.0 meters
(6.56 feet) along the measurement line showindpitjieest average concentration. This option will
only be available if the stratification check catsd of twelve points.

Emission Measurement Test Procedure

The sampling probe will be placed at the first slEnmoint and sampling will begin at the same
rate used during the bias check. A constant rdi@ percent will be maintained during the entire
sample run. Sampling will commence only after ewilce response time has elapsed. Sampling
will be conducted for an equal length of time athetrtaverse point.

Immediately following the completion of the testipd and hourly during the test period, the

low-level calibration gas and an upscale calibragas (the mid-level or high-level as
appropriate) will be re-introduced one at a timé& measurement system at the calibration
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valve assembly. No adjustments to the measuresysteém will be made until both the low-
level and upscale bias and drift checks are matie. analyzer response will be recorded. If the
bias values exceed the specified limits, the &silts preceding the check will be invalidated
and the test will be repeated following correctitmghe measurement system and full
recalibration. If the drift values exceed the sfed limits, the run may be accepted but the test
measurement system will be fully recalibrated dreresults reported using Eqn. 7E-5b (Eqn.
7E-5a if a non-zero gas is used for the low-lewdibcation gas).

Measurement System Performance Specifications

Drift , less than or equal to £3 percent of the spareviaiuthe low-level or upscale gas.
Sampling System Biasless than or equal to +5 percent of span valuthtolow-level or
upscale gasCalibration Error , less than or equal to +2 percent of span for eathration gas.

An alternative acceptance criteria for each oféhegasurements is less than or equal to + 0.5
ppmv absolute difference.

Emission Calculation

The average gas effluent concentration will be rdeiteed from the average gas concentration
displayed by the gas analyzer and is adjustechéozéro and upscale sampling system bias checks,
as determined in accordance with the proceduresfigeeabove. The average gas concentration
displayed by the analyzer may be determined byagumy all of the effluent measurements indicated
by the data acquisition system for the test rure Mmnimum frequency for data recording will be
one-minute averages during the run. A chart resrondll only be used as a backup to the data
acquisition system. The effluent gas concentratidibe calculated using Eqn. 7E-5b (Egn. 7E-5a
if @ non-zero gas is used for the low-level calilmragas).

MAC
Cgas= (Cavg— Go) — Eqn. 7E-5b
MG Co
mAC- Coa
Cgas= (Cavg— Qu) ———+ Cva Eqgn. 7E-5a
Cv—-Co

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 8 — DETERMINATION OF SULFURIC ACID MIST AND SULFUR DIOXIDE
EMISSIONS

FROM STATIONARY SOURCES

Applicability

This method is applicable to the determinationwfusic acid (including sulfuric acid mist and
sulfur trioxide) and gaseous sulfur dioxide emissifrom stationary sources.

Principle

A stack sample is withdrawn isokinetically from @tack. The sulfuric acid mist (including
sulfur trioxide) and sulfur dioxide are separatad hoth fractions are measured separately by
barium-thorin titration.

Interferences

Possible interferents are free ammonia, dimethyinenand fluorides. If free ammonia is
present, alternate procedures must be used (se@Spruations Section).

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descripéiod discussion of the anticipated interference
follows.

In—Stack Detection Limits & Sample Times

The minimum detection limit of the method has bdetermined to be 0.05 mgir(0.03E-07

Ib/ft%) for H,SOW/SO; and 1.2 mg/m(0.75E-07 Ib/fl) for SG for a standard 60-minute sample.
Actual in-stack method detection limits (ISDL) dr@sed on actual source sampling parameters
and analytical results. Actual detection limits ¢ee improved through increased stack gas
sampled (sample time). For this source, the iokstancentration is:

Allowable(s) = Ibs/hr (§0Cand Ibs/hr {610,

Stack flow = dscfm

Ib/ft> = (Ib / hr) / (dscfm x 60) = BB, and Ibs/hr {B0y)
Therefore, the sample time will be minutes.

Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in Feg8f1 of the method. Specifically, the
sampling train will be constructed with componespscified under EPA Method 8, Section 6.0,
(similar to a Method 5 train), with the following@eptions and/or highlights.
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Sample Train

1) Probe liner will be constructed of Borosilicate or quartz gland heated.

2) Filter Holder will be borosilicate glass, with a glass fritdittsupport and a silicone
rubber gasket. Other gasket materialg.(Teflon or Viton) may be used, subject to BTS
approval. The holder design will provide a pogtseal against leakage from the outside
or around the filter. The filter holder will begaled between the first and second
impingers and be unheated.

3) Theimpinger train will consist of four Greenburg-Smith impingers oented in series
with leak-free ground glass fittings or other ldede, non-contaminating fittings.

Silicone grease may be used if necessary. Theafugthird impingers must have the

standard tips and the second and fourth will beifieadto be non-restricted. The first
impinger contains 100 ml 80% isopropanol (IPA), DAI0of 3% HO,in the second and
third impingers and about 200 g of silica gel ia thurth impinger.

4) Pump - leak-free diaphragm pump, or equivalent, winall surge tank between the
pump and rate meter.

5) Dry Gas Meter (DGM) - sufficiently accurate to measure the sanvoleme to within 2
percent, calibrated at the selected flow rate amdlitions actually encountered during
sampling, and equipped with a temperature sensartftermometer, or equivalent)
capable of measuring temperature accurately tam8lC (5.4°F).

6) A nozzle pitot tube, differential pressure gaugeandmetering systemas described in
Method 5.

7 A Method 8 train may be combined with a partiteliaatter train (see Special Situations
Section).

Sample Recovery

1) Wash bottles(glass or polyethylene), two 500 ml.

2) Storage bottles(polyethylene), two 1000 ml per sample run.
3) Graduated cylinders, 250 ml and 1 liter.

4) Trip balance (for moisture determination), accurate to +0.5 g.

Sampling

Pre-test leak checks and post-test leak checkdwitionducted by following the same basic
procedure in Method 5, Section 8.4.2 noting thatgiobe heater will be adjusted to the
minimum temperature to prevent condensation anastidg the temperature upward if
condensation is observed.

The sampling train will be assembled as indicateaya. Crushed ice and water will be placed
around the impingers. The initial DGM reading &adometric pressure will be recorded.
Sample isokinetically, following the general progegs given in Method 5, Section 8.5. For
each run, the required data should be recordeddateasheet such as the one shown in Method
5, Figure 5-3. Maintain sampling rate at or be@@30 ni/min (1.0 cfm) during the run.
Periodically during the test, observe the conngdime between the probe and first impinger for
signs of condensation. If condensation does oedljust the probe heater setting upward to the
minimum temperature required to prevent condensatio
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Post-Test Purge

At the conclusion of an acceptable post leak chexkpve the probe and purge the remainder of
the sampling train with clean ambient air (optibppbssed through a charcoal filter) for 15
minutes at the average sampling rate during theuas

Sample Recovery

Container No. 1

The first impinger (plus contents) will be clearaadl weighed to the nearest 0.5 g, and the
weight recorded for the moisture determination. Ttwetents of the first impinger will be
transferred to a 250-ml graduated cylinder. Théeydirst impinger, all connecting glassware
before the filter, and the front half of the filteolder will be rinsed with 80 percent IPA. The
IPA rinse solution will be added to the graduatgiihder. The contents of the graduated cylinder
will be diluted to 225 ml with 80 percent IPA, atie cylinder contents transferred to the storage
container. The graduated cylinder will be rinsethvi25 ml of 80 percent IPA, and the rinse
transferred to the same storage container. The filill be added to the solution in the storage
container and the container will be mixed. The aorr will be sealed to protect the solution
against evaporation. The container will be sedtsgl|evel of liquid on the container will be
marked, and the sample container will be identified

Container No. 2

The second and third impingers (plus contents)bvéltleaned and weighed to the nearest 0.5 g,
and the weights recorded for moisture determinatidkewise, the spent silica gel (or silica gel
plus impinger) will be weighed to the nearest Q.&8mg the weight recorded for moisture
determination. The solutions from the second aird tmpingers will be transferred to a 1-liter
graduated cylinder. All connecting glassware (idetg back half of filter holder) between the
filter and silica gel impinger will be rinsed witlater, and this rinse water will be added to the
graduated cylinder. The contents of the graduagkader will be diluted to 950 ml with water,
and the cylinder contents will be transferred &ia@age container. The graduated cylinder will
be rinsed with 50 ml of water, and the rinse trarred to the storage container. The container
will be sealed, the level of liquid on the containéll be marked, and the sample container will
be identified.

Sample Preparation & Analysis

The level of the fluid in the container will be Bdt If significant leakage occurred, either the
run will be voided or methods will be used to cotride results, subject to BTS approval.

Container No. 1

The container holding the IPA solution and theefilvill be shaken. If the filter breaks up, the
fragments will be allowed to settle for a few mesibefore removing a sample aliquot. A 100-
ml aliquot of this solution will be pipetted inta2®0-ml Erlenmeyer flask, 2 to 4 drops of thorin
indicator will be added, then titrated to a pinklpaint using 0.0100 N barium standard solution.
The titration will be repeated with a second aligoiosample, and the titration values averaged.
Replicate titrations will agree to within 1 percent0.2 ml, whichever is greater.
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Container No. 2

The solution in the container holding the conteiftthe second and third impingers will be
thoroughly mixed. A 10-ml aliquot of sample wik Ipipetted into a 250-ml Erlenmeyer flask.
40 ml of 100 percent IPA and 2 to 4 drops of thamchicator will be added, then titrated to a
pink endpoint using 0.0100 N barium standard sotutilhe titration will be repeated with a
second aliquot of sample, and the titration vame=aged. Replicate titrations will agree to
within 1 percent or 0.2 ml, whichever is greater.

Blanks

Two blanks are required. The first blank will bed1@l of 80 percent IPA. 2 to 4 drops of thorin
indicator will be added, then titrated as indicaabdve for Container No. 1.

The second blank will be prepared by combining ®183% HO,, 8 ml of water and 40 ml of 100
percent IPA. 2 to 4 drops of thorin indicator vk added, then titrated as indicated above for
Container No. 2.

Calculations

All calculations will be performed as per Methodr&luding blank corrections. Please note that
the correct Vsoln values in Section 12.1 of thehodtshould be 1000 ml for S@nd 250 ml for
H.SO,. Detailed sample calculations will be includedhe final report.

Emissions will be presented in the following units:

Audit Samples

If provided, audit samples will be analyzed comsistwith Section 11.3 of the method and the
results will be provided in the final test repoltis recognized that failure to achieve method
acceptance criteria for the audit could resulhmriequirement to repeat the stack test program

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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Special Situations Section- If either of these two situations is relevahgy will be checked in
the checkbox located prior to the procedure.

(_) 1. Alternative Procedures for Method 8 when Ammonia iPresent

Sampling Procedures
SOx must be determined using Method 8, utilizirggghmpling procedures specified in
Section 16.3.1 of Method 6, which are as follows:

The probe will be maintained at 245 (527 F) and equipped with a high-efficiency in-
stack filter (glass fiber) to remove particulatettea The filter material will be

unreactive to S® Whatman 934AH (formerly Reeve Angel 934AH) fiidreated as
described in Reference 10 in Section 17.0 of Methadan example of a filter that has
been shown to work. Where alkaline particulatetenatnd condensed moisture are
present in the gas stream, the filter will be he:@igove the moisture dew point but below
225°C (437F).”

Procedure for analysis of Container #1
Same as described above.

Procedure for analysis of Container #2
The SQ analysis of Container #2 is analyzed per Sectib@.2 of Method 8 (including
replicate titrations), except add 0.5 ml of 0.1NIp@Gor to adding the indicator.

The SQ concentration determined from Container # 1 isra@chwith the S©@
concentration from Container #2 to determine thal t8Q concentration.

(_) 2.Combining the Method 8 train with the Particulate Matter Sampling Train:

EPA Method 8 allows for determination of particela conjunction with SQ

However, if these procedures are followed th8®} mist does not get measured as part

of the SQ.

To address these concerns, the following procediresld be employed.

SAMPLE TRAIN

1. A heated glass fiber filter is added to the MetBahmpling train between the
probe and the IPA impinger. This filter is mainikzd at the temperature specified
by NJATM1 and is in addition to (not a replacemiem) the filter between the®1
and 29 impingers called for in Method 8.

2. The impingers are as described in Method 8.

3. Moisture determination must be made by weightvoetime. The impingers
(plus absorbing solutions) and the weight of thieasgel (or silica gel plus
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container) must be weighed to the nearest 0.5 genadded prior to testing.
These items are weighed again at the end of théotegetermine the moisture
content, prior to sample recovery.

SAMPLE RECOVERY

1. The heated filter is recovered per NJATM1 (CONTARIE).

2. The probe nozzle, fitting, liner and front halffdfer holder are recovered with
acetone into a container (CONTAINER 2), per NJATML1.

3. The above components are then recovered with IRAarcontainer, with the
contents of the first impinger and impinger rinpes Method 8 (CONTAINER 3).
The remaining sample recovery continues per Megh(@ONTAINER 2 from
Method 8 becomes CONTAINER 4).

4. The post-test 15 minute purge (after a successéild theck) is conducted after
removal of the probe AND the heated particulaterfibsssembly, through the rest
of the sample train.

ANALYSIS

1. The filter and acetone probe wash are analyzepdudiculate per NJATM1.

2. The acetone residue is solubilized with the IPAMEONTAINER 2). The

particulate filter is then added to this containAnalysis for SQ continues per
Method 8.
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METHOD 10 - DETERMINATION OF CARBON MONOXIDE EMISSI ONS
FROM STATIONARY SOURCES

Applicability and Principle

Principle. An integrated or continuous gas sample is exdthfrtbom a sampling point and
analyzed for carbon monoxide (CO) content. Perémte specifications and test procedures are
provided to ensure reliable data.

Applicability. This method is applicable for the determinatiboarbon monoxide emissions
from stationary sources. The process will dictabetiver a continuous or an integrated sample is
required. If the process produces CO spikes tloatdvexceed the span (as determined from the
allowable), then an integrated procedure is require

Interferences

Any substance having a strong absorption of inframergy will interfere to some extent, for
example water and carbon dioxide. The use ofasgel and ascarite traps will alleviate the
major interference problems. The measured gasnelill be corrected if these traps are used
employing Equation 10-1 listed in Section 12.1h& method.

Alternatively, the use of GFC NDIR will alleviathi$ need.

In the sections that follow, the proposed Apparafumalytical Method and Sampling Procedure
to be used will be noted.

Apparatus (check one)

Continuous Sample

A measurement systenfior Carbon Monoxide that meets the specificatiarSection 13.0 of this
method will be used.

TheSample Probewill be of sufficient length to traverse the saenpbints. The sampling probe shall
be heated to prevent condensation if also being) asmeasure SGand/or NOX.

The Sample Line will transport the sample gas to the moisture raahgystem and be heated
(sufficient to prevent condensation) if also beilsgd to measure $@nd/or NOX.

TheMoisture Removal Systenwill be a refrigerator-type condenser or similavide to continuously
remove condensate from the sample gas while maingaminimal contact between the condensate
and the sample gas. If a wet-basis system is Ipeoppsed, details will be included at the endhisf t
template in the protocol submittal.

The Sample Transport Lineswill transport the sample from the moisture remi®ystem to the
sample pump, sample flow rate control, and sanmgenganifold.
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A Calibration Valve Assemblywith a three-way valve assembly, or equivalent,ifitcroducing
calibration gases either directly to the analynetirect calibration mode, or into the measurement
system at the probe in system calibration modd,beilutilized. When in the system calibration
mode, the system must be able to flood the sampliolge and vent excess gas.

A Particulate Filter, either an in-stack or heated (sufficient to preweater condensation) out-of-
stack filter will be used. If an out-of-stack difttis used, it will be included in the system lhess.

A Leak-free Pump, to pull the sample gas through the system aive ffate sufficient to minimize
the response time of the measurement system wilsbd. The pump will be constructed of any
material that is nonreactive to the gas being sadpl
A Recorder, a strip-chart recorder, analog computer, or digécorder for recording
measurement data. The minimum data recording re&ment is one measurement value per
minute. A strip-chart recorder can only be used back-up system.

Integrated Sample
Probe. Same as above.
Air-Cooled Condenser or Equivalent. To remove any excess moisture.
Valve. Needle valve, or equivalent, to adjust flow rate.

Pump. Leak-free diaphragm type, or equivalent, to tpamsgas.

Rate Meter. Rotameter, or equivalent, to measure a flow rdrgga 0 to 1.0 liter per minute (0O
to 0.035 cfm).

Flexible Bag. Tedlar, or equivalent, with a capacity of 60 €ligers (2 to 3 fi). Leak-test the
bag in the laboratory before using by evacuatirg\eigh a pump followed by a dry gas meter.
When evacuation is complete, there should be mo tifiwough the meter.
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Analysis (check one)

A measurement system for Carbon Monoxide that nteetspecifications in Section 13.0
of this method will be used. Dual range analyzeay bre used when needed, provided that
both ranges meet all the quality assurance reqamesof this method. When an analyzer
IS routinely calibrated with a calibration sparesfs than or equal to 20 ppmv, the
manufacturer's stability test (MST) is requiredi{féa7E-5 of Method 7E) prior to testing
and documentation will be included in the test repmstruments using a Luft-type
nondispersive infrared analyzer (NDIR) or gas fitterrelation (GFC) NDIR have
successfully been used in the past. The instrutodse used will be:

__ NDIR Carbon Monoxide Analyzer. Nondispersive infrared spectrometer, or
equivalent.
Silica Gel and Ascarite Traps (check one)
_will be used as detailed in the method.
_will not be usellecause

GFC Carbon Monoxide Analyzer. Gas filter correlation NDIR analyzer.

If the analyzer proposed is operated on a prin@gter than one of the above, the details
will be included at the end of this template in grietocol submittal.

Analytical Span and Calibration Gases

The span of the monitoring system is equivalenhéohigh-level calibration gas value
(see below) and will be selected such that to xtent practicable, the measured
emissions will be between 20 — 100% of the selectdibration span. In practical terms,
the span is selected such that a pollutant gassotration equivalent to the emission
standard is not less than 30% of the span. If atiare during the run the measured gas
concentration exceeds the readable range of thgzanathe run may be considered
invalid. If the average of any run exceeds thécation span value, the run is invalid.

Allowable = Ib/hr MW = 28 Ib/Ibmole
Stack Flow = dscfm

The in-stack concentration based on the emissandatrd and stack flow parameters is

(Ib/hr) x (387 x 16) = ppm.
(MW) x (dscfm) x 60
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Note: when actual concentrations differ signifitafitom the standard, the span may
need to be modified accordingly, such that the ogktiriteria for span selection are met.
Determining the emission standard is the first steggoproximating the necessary span.

Thehigh-level calibration gassets thecalibration span and results in measurements
being (to the extent practicable) equivalent tad®@00 percent of the span. Based on the
calculation above, the high-level gas (span) comagan to be used during the source
test will be

Themid-level calibration gaswill be equivalent to 40 to 60 percent of the spEme
mid-level calibration gas concentration to be udedng the source test will be

Thelow-level calibration gaswill be less than 20 percent of the calibratioarspA zero
gas meeting the definition of "zero air material'40CFR72.2 may be used. The low-
level gas concentration to be used during the soiest will be

The calibration gases will be CO in.NThe calibration gases will be (check one):

____ Certified within an uncertainty of 2.0 percenaccordance with "EPA
Traceability Protocol for Assay and CertificationGaseous Calibration
Standards" (EPA Protocol gases). If a zero gases for the low-level gas,
it will meet the definition of "zero air materiali 40CFR72.2, as opposed to
being an EPA Protocol gas.

Blended gas mixtures meeting the protocol abonided that the
additional gas components are shown not to inergth the analysis.

____ Calibration gases will be prepared from EPA¢t0l gases using Method 205.
Separate procedures for Method 205 will be inaudehe protocol. Note: Part
75 applications require EPA approval for the usMethod 205.

Analyzer Calibration

Theanalyzer calibration error check (or system calibration test for dilution systems)
will be conducted by introducing the low-level, melel, and high-level gases to the
analyzer (or through the entire measurement syste¢roduced at the probe, for a

dilution system). During this check, no adjustnsentthe system will be made except
those necessary to achieve the correct calibrgtsrflow rate at the analyzer. The
analyzer responses to each calibration gas wileberded. The analyzer calibration error
check will be considered invalid if the gas concatidn displayed by the analyzer
exceeds 2 percent of the span for any of the redidn gases, or > 0.5 ppmv absolute
difference.
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Thesampling system bias checlwill be performed by introducing first an upscgkes
(mid-range or high-level, whichever more closelpm@ximates the stack concentration)
at the calibration valve assembly installed atdttet of the sampling probe, and then
the low-level gas. During this check, no adjustteda the system will be made except
those necessary to achieve the correct calibrgasrflow at the analyzer. This check
will be considered invalid if the difference betwdée calibration bias check and the
calibration error check for the same calibratios gaceeds + 5% of the span, or > 0.5
ppmv absolute difference.

During the initial sampling system bias check, t@asurement system response time
Is determined, as detailed in Sections 8.2.5 ah® &f Method 7E.

Documentation that an interference check has beeducted in accordance with Section
8.2.7 of Method 7E will be available on-site andl W€ included in the final test report.
Any specific technology, equipment or procedurderided to remove interference effects
will be operating properly during the stack teghe Alternative Interference Check listed
in Section 16.1 of Method 6C may be used instead.

Stratification Determination

Prior to sampling, or as part of the first test,rarstratification check must be performed
in accordance with Section 8.1.2 of Method 7Emdire than one instrumental method
that requires a stratification check is being penked, the stratification check need only
be done on one of them. A stratification cheakasrequired for stacks < 4 inches in
diameter.

The stratification check will be conducted at eitfle twelve traverse points selected in a
accordance with EPA Method 1, or (2) three traverats spaced on a line passing
through the centroidal area at 16.7, 50.0 and B&8ent of the measurement line. Each
point will be sampled for a minimum of twice thepense time.

The minimum number of traverse points requiredsompling will be determined as
follows. If each traverse point differs from theam by no more than the least restrictive
of:

Difference from mean Stratification Class Number of equired sample
points
+ 5% or +0.5 ppm Unstratified A single point that most closely

matches the mean.

Between + 5% and 0%, or between | Minimally stratified Three (3) sample points spaced

+ 0.5 ppm and 4.0 ppm at 16.7, 50.0 and 83.3 percent
of the measurement line. *

Greater than + 10% and greater than| Stratified Twelve (12) sample points

+ 1.0 ppm located consistent with EPA

Method 1 criteria.
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* For a minimally stratified stack with an interrdibmeter greater than 2.4 meters (7.8
feet), the three sampling points may be locatéddaieters (1.3 feet), 1.0 meters (3.28
feet) and 2.0 meters (6.56 feet) along the mea®nelne showing the highest average
concentration. This option will only be availabfléhe stratification check consisted of
twelve points.

Emission Measurement Test Procedure

The sampling probe will be placed at the first slEnmoint and sampling will begin at the
same rate used during the bias check. A constentrd0 percent will be maintained
during the entire sample run. Sampling will comoeeonly after twice the response time
has elapsed. Sampling will be conducted for armgangth of time at each traverse
point.

Immediately following the completion of the testipd and hourly during the test period,
the low-level calibration gas and an upscale calibn gas (the mid-level or high-level as
appropriate) will be re-introduced one at a timéh® measurement system at the
calibration valve assembly. No adjustments tonieasurement system will be made
until both the low-level and upscale bias and dtiiécks are made. The analyzer
response will be recorded. If the bias values eadke specified limits, the test results
preceding the check will be invalidated and théwek be repeated following corrections
to the measurement system and full recalibratibthe drift values exceed the specified
limits, the run may be accepted but the test measent system will be fully recalibrated
and the results reported using Egn. 7E-5b (Eqrb& E-a non-zero gas is used for the
low-level calibration gas) of Method 7E.

Measurement System Performance Specifications

Drift , less than or equal to £3 percent of the sparneviauthe low-level or upscale gas.
Sampling System Biasless than or equal to +5 percent of span valuthtolow-level or
upscale gasCalibration Error , less than or equal to +2 percent of span for each
calibration gas.

An alternative acceptance criteria for each oféhmgasurements is less than or equal to
+ 0.5 ppmv absolute difference.

Sampling Procedure (check one)
Continuous Sampling. See above.
Integrated Sampling. The flexible bag will be evacuated. The equiptweii be
set up with the bag disconnected. The probe wilplaced in the stack, and the

sampling line purged. The bag will be connectedkimg sure that all connections
are leak free. The sampling rate will be proporicto the stack velocity. GO
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content of the gas may be determined by using tethnddl 3 integrated sample
procedures, or by weighing the ascarite,€ncentration from the gas volume
sampled and the weight gain of the tube, if appliea

Emission Calculation

The average gas effluent concentration will be m@teed from the average gas
concentration displayed by the gas analyzer aadjissted for the zero and upscale sampling
system bias checks, as determined in accordanhelveitprocedures specified above. The
average gas concentration displayed by the analyagibe determined by averaging all of
the effluent measurements indicated by the dataisitign system for the test run. The
minimum frequency for data recording will be oneaate averages during the run. A chart
recorder will only be used as a backup to the datpiisition system. The effluent gas
concentration will be calculated using Egn. 7E-Bgr(. 7E-5a if a non-zero gas is used for
the low-level calibration gas) of Method 7E.

MAC
Cgas= (Cavg— Co) — Eqn. 7E-5b
MG Co
mAC- Coa
Cgas= (Cavg— Qu) ———+ Cwva Eqgn. 7E-5a
Cv—-Co

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 25A - DETERMINATION OF TOTAL GASEOUS ORGANIC
CONCENTRATION USING A FLAME IONIZATION ANALYZER

Applicability

This method is applicable for the determinatiomodél gaseous organic concentration of
vapors,including methane consisting primarily of alkanes, alkenes, andf@nes
(aromatic hydrocarbons). The emissionseagressed in terms of methanenless the
Permit states otherwise or the emissions can be exprasses of the specific VOC
emitted.

Summary of Method

A gas sample is extracted from the source througkaded sample line and glass fiber
filter to a flame ionization analyzer (FIA). Retsuare reported as volume concentration
equivalents of the calibration gas. If the calilmma gases are not methane, results will be
corrected to a methane basis by use of a respaot®,funless thBermit limit states a
basis other than methane or the emissions cangressed in terms of the specific VOC
emitted.

Apparatus

Measurement System.Any measurement system for total organic concaatrahat

meets the specifications of this method. All sangptomponents leading to the analyzer
will be heated

> 110°C (220°F) throughout the sampling period, unless safetgans are cited.

Organic Concentration Analyzer. A flame ionization analyzer (FIA) capable of
meeting or exceeding the specifications of thishoét The flame ionization detector
block will be heated >12@ (250 F).

Sample Probe. Stainless steel, or equivalent, three-hole rake.typample holes will be
4 mm (0.16-in.) in diameter or smaller and located6.7, 50, and 83.3 percent of the
equivalent stack diameter. Alternatively, a singpening probe may be used so that a
gas sample is collected from the centrally locdi@gercent area of the stack cross-
section.

Heated Sample Line. Stainless steel or Teflon® tubing to transportsample gas to
the analyzer. The sample line should be heat&diq°C) to prevent any condensation.

Calibration Valve Assembly. A three-way valve assembly to direct the zero and

calibration gases to the analyzers is recommen@gder methods, such as quick-connect
lines, to route calibration gas to the analyzeesag&ceptable.
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Particulate Filter. An in-stack or an out-of-stack glass fiber filterequired except as
explained and justified in the Proposed Deviatiamf the Method Section. An out-of-
stack filter should be heated to prevent any cosalson.

Recorder. A strip-chart recorder, analog computer, or digiémorder for recording
measurement data. The minimum data recording rement is one measurement value per
minute.

Analytical Range

The span value should be between 1.5 to 2.5 tiheeapplicable in-stack concentration
based on the emission limit.

Allowable = Ib/hr MW = Ib/Ibmole
Stack Flow = scfm

The in-stack concentration based on the emissandatrd and stack flow parameters is

(Ib/hr) x (387 x 16) - ppm. Therefore, the analyzer span will be ppm.
(MW) x (scfm) x 60

Calibration Gases

The calibration gases for the gas analyzer wiligghane in air or methane in nitrogen.
Alternatively, organic compounds other than methzarebe used; the appropriate
corrections for response factor must be made. cahiration gases will be

. Calibration gases witB& Protocol No. 1 gases and
will include a recommended shelf-life from the mewiurer over which the
concentration does not change more than + 2% frencertified value.

Zero Gas. High purity air with less than 0.1 part per millibg volume (ppmv) of
organic material (methane or carbon equivalenigss than 0.1 percent of the span
value, whichever is greater.

Low-level Calibration Gas. An organic calibration gas with a concentrationiegjent
to 25 to 35 percent of the applicable span valbe. [dw-level gas to be used during the
source test will be

Mid-level Calibration Gas. An organic calibration gas with a concentrationieglent
to 45 to 55 percent of the applicable span valbe. mid-level gas to be used during the
source test will be

High-level Calibration Gas. An organic calibration gas with a concentrationieglent
to 80 to 90 percent of the applicable span valbe. figh-level gas to be used during the
source test will be
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Analyzer Calibration

The calibration procedures described in Methodcétlration error, bias and drift) will
be followed unless deemed not feasible and apprbydlde on-site BTS observer.

The analyzer calibration error check will be cortéddy introducing the zero, low-
range, mid-range, and high-range gases to thezeralfpuring this check, no
adjustments to the system will be made except thesessary to achieve the correct
calibration gas flow rate at the analyzer. Thdyama responses to each calibration gas
will be recorded. The analyzer calibration errdoeck will be considered invalid if the
gas concentration displayed by the analyzer exce2gercent of the span for any of the
calibration gases.

The sampling system bias check will be performedhbwducing first an upscale gas
(mid-range) at the calibration valve assembly itetiaat the outlet of the sampling probe,
and then the zero gas. During this check, no &dgrsts to the system will be made
except those necessary to achieve the correctraidib gas flow at the analyzer. This
check will be considered invalid if the differenoetween the calibration error check and
the calibration bias check for the same calibratjas exceeds + 5% of the span.

Alternatively,if approved by the BTS observerthe following calibration error test will
be performed.Immediately prior to the test series (within 2 reaf the start of the test),
zero gas and high-level calibration gas will beddticed at the calibration valve
assembly. The analyzer output will be adjustetthéoappropriate levels, if necessary.
The predicted response will be calculated for tdve-level and mid-level gases based on
a linear response line between the zero and high-tesponse. Then the low-level and
mid-level calibration gases will be introduced ssg3ively to the measurement system.
The analyzer responses will be recorded for lovellend mid-level calibration gases and
the differences between the measurement systerongsp and the predicted responses
determined. These differences must be less thp@ncent of the respective calibration
gas value. If not, the measurement system iscustpiable and will be replaced or
repaired prior to testing. No adjustments to tleasurement system will be made after
the calibration and before the drift check. Ifuedinents are necessary before the
completion of the test series, drift checks willgeformed prior to the required
adjustments and the calibration following the atipnents repeated. If multiple electronic
ranges are to be used, each additional range &vithlecked with a mid-level calibration
gas to verify the multiplication factor.

Response Time TestZero gas will be introduced into the measuremesiesy at the
calibration valve assembly. When the system outpatstabilized, switch quickly to the
high-level calibration gas. The time will be reded from the concentration change to
the measurement system response equivalent toréémp@f the step change. The test
will be repeated three times and the results aeerag

67



Emission Measurement Test Procedure

Organic Measurement. Sampling will begin at the start of the test perad@ sample
point that is centrally located in the stack. Tinge and any required process information
will be recorded, as appropriate, in particulatjmgpon the recording chart, periods of
process interruption or cyclic operation.

Bias and Drift Determination. Immediately following the completion of the testipd
and hourly during the test period, the zero and-lewel calibration gases will be re-
introduced one at a time to the measurement systene calibration valve assembly. No
adjustments to the measurement system will be matilleboth the zero and calibration
bias and drift checks are made. The analyzer nsgpwill be recorded. If the bias values
exceed the specified limits, the test results ghecethe check will be invalidated and the
test will be repeated following corrections to theasurement system and full
recalibration. If the drift values exceed the sfed limits, the run may be accepted but
the test measurement system will be fully recaldataand the results reported using
Method 7E correction. If the alternative calibratierror test was approved, both sets of
calibration data (i.e., data determined prior ®tikst period and data determined
following the test period).

Measurement System Performance Specifications

Zero Drift, less than or equal to £3 percent of the sparevdalibration Drift , less
than or equal to +3 percent of span val@alibration Error , less than or equal to +2
percent of span for Method 7E procedures, lessahaqual to +5 percent of the

calibration gas value for the alternative proceduampling System Biagless than or
equal to +5 percent of the calibration gas valueMethod 7E procedures.

Emission Calculation

Calculations will be done per the method includihethod 7E (Equation 7E-5b) drift
corrections.

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 25B - DETERMINATION OF TOTAL GASEOUS ORGANIC
CONCENTRATION USING A NONDISPERSIVE INFRARED ANALYZ ER

Applicability

This method is applicable for the determinatiomodél gaseous organic concentration of
vapors consisting primarily of alkanes. Other oiganaterials may be measured using
the general procedure in this method, the apprgpcaibration gas, and an analyzer set
to the appropriate absorption band.

Summary of Method

A gas sample is extracted from the source througtaded sample line, if necessary, and
glass fiber filter to a nondispersive infrared gmal (NDIR). Results are reported as
volume concentration equivalents of the calibragias or as carbon equivalents.

Explosive Atmosphere -This method is often applied in highly explosiveas. Caution
and care will be exercised in the choice of eopgipt and installation.

Apparatus

Measurement System.Any measurement system for total organic conceotrahat

meets the specifications of this method. All sangptomponents leading to the analyzer
will be heated

> 110°C (220°F) throughout the sampling period, unless safetgons are cited.

Organic Concentration Analyzer. A nondispersive infrared analyzer designed to
measure alkane organics and capable of meetingceeding the specifications in this
method.

Sample Probe. Stainless steel, or equivalent, three-hole rake.typample holes will be
4 mm (0.16-in.) in diameter or smaller and located6.7, 50, and 83.3 percent of the
equivalent stack diameter. Alternatively, a singpening probe may be used so that a
gas sample is collected from the centrally locdi@gercent area of the stack cross-
section.

Heated Sample Line. Stainless steel or Teflon® tubing to transportsample gas to
the analyzer. The sample line should be heat&diq°C) to prevent any condensation.

Calibration Valve Assembly. A three-way valve assembly to direct the zero and
calibration gases to the analyzers is recommen@¢der methods, such as quick-connect
lines, to route calibration gas to the analyzeesag&ceptable.

Particulate Filter. An in-stack or an out-of-stack glass fiber filterequired except as
explained and justified in the Proposed Deviatiamf the Method Section. An out-of-
stack filter should be heated to prevent any cosalson.
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Recorder. A strip-chart recorder, analog computer, or digiémorder for recording
measurement data. The minimum data recording rement is one measurement value
per minute.

Analytical Range

The span value should be between 1.5 to 2.5 tiheeapplicable in-stack concentration
based on the emission limit.

Allowable = Ib/hr MW = Ib/Ibmole
Stack Flow = scfm

The in-stack concentration based on the emissandatrd and stack flow parameters is

(Ib/hr) x (387 x 16) - ppm. Therefore, the analyzer span will be ppm.
(MW) x (scfm) x 60

Calibration Gases

The calibration gases for the gas analyzer wilbkmpane in air or propane in nitrogen.
Alternatively, organic compounds other than propeare be used; the appropriate
corrections for response factor must be made. cahiration gases will be

. Calibration gasedwilEPA Protocol No. 1 gases and
will include a recommended shelf-life from the meawiurer over which the
concentration does not change more than + 2% frencertified value.

Zero Gas. High purity air with less than 0.1 part per millibg volume (ppmv) of
organic material (methane or carbon equivaleni®ss than 0.1 percent of the span
value, whichever is greater.

Low-level Calibration Gas. An organic calibration gas with a concentrationiegjent
to 25 to 35 percent of the applicable span valbe. [dw-level gas to be used during the
source test will be

Mid-level Calibration Gas. An organic calibration gas with a concentrationieglent
to 45 to 55 percent of the applicable span valbe. mid-level gas to be used during the
source test will be

High-level Calibration Gas. An organic calibration gas with a concentrationieglent
to 80 to 90 percent of the applicable span valbe. figh-level gas to be used during the
source test will be
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Analyzer Calibration

The calibration procedures described in Methodc#tibration error, bias and drift) will
be followed unless deemed not feasible and apprbydide on-site BTS observer.

The analyzer calibration error check will be cortéddy introducing the zero, low-
range, mid-range, and high-range gases to thezeralfpuring this check, no
adjustments to the system will be made except thesessary to achieve the correct
calibration gas flow rate at the analyzer. Thdyaa responses to each calibration gas
will be recorded. The analyzer calibration errdoeck will be considered invalid if the
gas concentration displayed by the analyzer exce2gercent of the span for any of the
calibration gases.

The sampling system bias check will be performedhbwducing first an upscale gas
(mid-range) at the calibration valve assembly itetdiaat the outlet of the sampling probe,
and then the zero gas. During this check, no &dgrsts to the system will be made
except those necessary to achieve the correctaidib gas flow at the analyzer. This
check will be considered invalid if the differenoetween the calibration error check and
the calibration bias check for the same calibratjas exceeds + 5% of the span.

Alternatively,if approved by the BTS observerthe following calibration error test will
be performed.Immediately prior to the test series (within 2 reaf the start of the test),
zero gas and high-level calibration gas will beddticed at the calibration valve
assembly. The analyzer output will be adjustetthéoappropriate levels, if necessary.
The predicted response will be calculated for tdve-level and mid-level gases based on
a linear response line between the zero and high-tesponse. Then the low-level and
mid-level calibration gases will be introduced ssg3ively to the measurement system.
The analyzer responses will be recorded for lovellend mid-level calibration gases and
the differences between the measurement systerongsp and the predicted responses
determined. These differences must be less thp@ncent of the respective calibration
gas value. If not, the measurement system iscustpiable and will be replaced or
repaired prior to testing. No adjustments to tleasurement system will be made after
the calibration and before the drift check. Ifuedinents are necessary before the
completion of the test series, drift checks willgeformed prior to the required
adjustments and the calibration following the atipnents repeated. If multiple electronic
ranges are to be used, each additional range &vithlecked with a mid-level calibration
gas to verify the multiplication factor.

Response Time TestZero gas will be introduced into the measuremesiesy at the
calibration valve assembly. When the system outpatstabilized, switch quickly to the
high-level calibration gas. The time will be reded from the concentration change to
the measurement system response equivalent toréémp@f the step change. The test
will be repeated three times and the results aeerag
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Emission Measurement Test Procedure

Organic Measurement. Sampling will begin at the start of the test perad@ sample
point that is centrally located in the stack. Tinge and any required process information
will be recorded, as appropriate, in particulatjmgpon the recording chart, periods of
process interruption or cyclic operation.

Bias and Drift Determination. Immediately following the completion of the testipd
and hourly during the test period, the zero and-lewel calibration gases will be re-
introduced one at a time to the measurement systene calibration valve assembly. No
adjustments to the measurement system will be matilleboth the zero and calibration
bias and drift checks are made. The analyzer nsgpwill be recorded. If the bias values
exceed the specified limits, the test results ghecethe check will be invalidated and the
test will be repeated following corrections to theasurement system and full
recalibration. If the drift values exceed the sfed limits, the run may be accepted but
the test measurement system will be fully recaldataand the results reported using
Method 7E correction. If the alternative calibratierror test was approved, both sets of
calibration data (i.e., data determined prior ®tist period and data determined
following the test period).

Measurement System Performance Specifications

Zero Drift, less than or equal to £3 percent of the sparevdalibration Drift , less
than or equal to +3 percent of span val@alibration Error , less than or equal to +2
percent of span for Method 7E procedures, lessahaqual to +5 percent of the

calibration gas value for the alternative proceduampling System Biagless than or
equal to +5 percent of the calibration gas valueMethod 7E procedures.

Emission Calculation

Calculations will be done per the method includihethod 7E (Equation 7E-5b) drift
corrections. Results will be reported (select one)

____as propane.
_____as methane by multiplying concentrations by 3.

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 26 — DETERMINATION OF HYDROGEN HALIDE AND HA LOGEN
EMISSIONS FROM STATIONARY SOURCES NON-ISOKINETIC ME THOD

Applicability

This method is applicable for the determinatiomydrogen halides and halogens
emissions from stationary sources (see list bepasameters to be measured have been
checked) that do not emit acid particulate mat&surces that emit acid particulate
matter, such as those controlled by wet scrublsarsjot use this template and should
consider using the template for Method 26A.

Hydrogen Halides Halogens
Hydrogen Chloride (HCI) Chlorine (¢!
Hydrogen Bromide (HBr) Bromine (Byr
Hydrogen Fluoride (HF)

Principle

A stack sample is withdrawn from the source throagie-purged heated probe and filter
into dilute solutions, which separately collect gaseous hydrogen halides and halogens.
The samples are then separately measured by iomatography (IC).

Interferences

The simultaneous presence of HBr angl@@in cause a positive bias in HCl and a
negative bias in G] which would affect the HBr/Brsplit. High concentrations of
nitrogen oxides may interfere with the measuremeht®ry low levels of Brdue to the
production of nitrates. In cases where HF is @fceon, any new Teflon components will
be preconditioned by means of heating since tlseegidence that the HF may be out-
gassed by the Teflon components. The use of a glaskplug to remove particulate
matter could result in a negative bias in the d3taerefore one will not be used.

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descriptinod discussion of the anticipated
interference follows.

In—Stack Detection Limits & Sample Times

The minimum detection limit of the method has bdetermined to be approximately
0.0125 ppm (note: this differs from that statethi& method due to errors in the method)
for a standard 60 minute (120 liter) sample. Aktuastack method detection limits
(ISDL) are based on actual source sampling paramatel analytical results. Actual
detection limits can be improved through increasteadk gas sampled (sample time).
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For this source, the in-stack concentration is:

Allowable = Ibs/hr
Stack flow = dscfm
MW = molecular weight.

ppm = (Ib/hr) x 387E6 / (dscfm x MW x 60) = ppm.

Therefore, the sample time will be minutes.

Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in FeggR6-1 of the method. Specifically,
the sampling train will be constructed with compatsespecified under EPA Method 26,
Section 6.0, with the following highlights.

1)

2)

3)

4)

5)

6)
7
8)

9)

Sample Train

Theprobe liner will be constructed of glass (Borosilicate or QmartTo remove
particulate matter from the gas stream, a tefl@sgfilter in a mat configuration
should be used. A glass wool plug is not an aatd@tsubstitution.

A borosilicate-glasthree-way stopcockwith a heating system will connect to the
outlet of the heated filter and the inlet of thstfimpinger.

Theimpinger train will consist of five impingers connected in senath leak-free
ground glass fittings or other leak-free, non-comtating fittings. Silicone grease
may be used as necessary to prevent leakage.ir§hand second impingers will be
30 ml midget impingers containing 15 ml of 0.1 MNS&y. The third and fourth
impingers will also be 30 ml midget impingers conitag 15 ml of 0.1 N NaOH. The
fifth impinger will contain 6- to 16-mesh silicalgg/iVhen sampling at high moisture
stacks, a midget impinger with a shortened sterbgilused in front of the first
impinger (the stem should be sufficiently shorkéep the gas stream from bubbling
through the condensate).

A Heating Systemcapable of maintaining a temperature of > 28&round the
probe and filter holder.

A 25-mm (1 in) Teflon glass métter will be used. Other filters may be used but
they must contain at least 75% Teflon and be oaaauonfiguration. Note: If the
stack gas temperature exceeds 410 °F and the HC¢otvation exceeds 20 ppm, a
quartz-fiber filter may be used. Tldees/ does not (circle appropriate) apply to this
test program.

A filter holder made of Teflon or quartz andilier support made of Teflon.

A leak-freesample line

Rate meter(rotameter or some equivalent) capable of meagdiomw rate to within
2% of the selected flow rate of 2 liters/min (Of677min).

Purge Pumpwith the capability to purge the sampling prob& &ters/min and a rate
meter capable of measuring O to 5 liters/min (6/2nin).
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Sample Recovery

1) Two wash bottles, glass or polyethylene, with céjgecof 500-ml or larger.

2) Storage bottles, high-density polyethylene botthath Teflon screw cap liners.

3) Teflon Tapewill be used for capping openings and sealing conmes, if necessary,
on the sampling train.

Sampling

The sample train will be assembled as per Sectibd &nd Figure 26-1 of the method.
The probe, filter and stopcock will be pre-heatec¢t248°F. Once the sample train is
assembled a pre-test leak check and purge araedgas stated below.

Leak Checks

Pre-test and post-test leak checks will be conduasefollows: temporarily attach a
suitable rotameter to the outlet of the dry gasemahd place a vacuum gauge at or near
the probe inlet. Plug the probe inlet and pulaauum of at least 10 inches of Hg for pre-
test leak checks and 1 to 2 in. Hg higher tharhtgkest vacuum during testing for post-
test leak checks. A leak rate as indicated bydtemeter shall not exceed 2% of the
sampling rate.

Pre Test Purge

Prior to testing, the probe is placed inside theksand purged for 5 minutes (during the
purge and test run both the probe temperatureiti@dtémperature should be greater
than 248F).

Sample Collection

Once the pre-test purge is completed, the initelemvolume is recorded and sampling
begins. Turn on the sampling pump and pull a skglsuum of approximately 1 in Hg
on the impinger train. The sampling rate is adidsb 2 liters/min (to be maintained to
within 10% of this rate during testing). Readiags taken at a minimum of every five
minutes for the dry gas meter volume and temperat@cuum gauge, the probe and
filter temperature, stack temperature and exit mger temperature. At the conclusion of
the test run, the probe is removed from the stackadiowed to cool. A post-test leak
check is performed, as detailed above.

Sample Recovery

After the post-test leak check, the glasswaressatinected and the contents of the acid
impingers (and knockout impinger if used) are pdunto a leak-free storage bottle. The
impingers and connecting glassware are rinsedwatier and these rinses are added to
the storage bottle. This procedure is repeatethalkaline impingers and connecting
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glassware, using a separate storage bottle. Ealkaline impingers, add 25 mg of
sodium thiosulfate per the product of ppm of hatogeticipated to be in the stack gas
times the volume (dscm) of stack gas sampled (@/ppm-dscf).

Portions of the absorbing reagents, equivalerttéamount used in the sample train, will
be saved and water added to dilute to the apprdzin@ume of the collected samples.
Also, the same amount of sodium thiosulfate addete alkaline solution samples will
be added to the alkaline solution blank. Finalyortion of the water used to rinse the
sample train will also be saved.

All sample collection bottles are sealed, labeled the fluid levels marked.

Sample Preparation and Analysis

The liquid levels on the storage containers wilhloéed at the laboratory and if leakage
occurred, the run will either be void or method e used, only with the approval of
BTS, to correct the final results. Sample solutiaisbe quantitatively transferred to
100-ml volumetric flasks, and diluted to 100 mllmvater. Analysis will be by ion
chromatography, per the method. All analysis imtlude duplicate injections, which
must agree within +5%. Analysis will be perfornreallater than 4 weeks after sample
collection.

Calculations

All calculations will be performed as per Method #&luding blank corrections.
Detailed sample calculations will be included ie tnal report.

Emissions will be presented in the following units:

Special Situations

If sampling for C} and/or Bg is not being conducted, analysis of the alkalmpingers
may be disregarded.

Audit Samples

If provided, audit samples will be analyzed comsistvith Section 11.2 of the
method and the results will be provided in thelfstack test report. It is understood that
failure to meet acceptance criteria for the aualitid result in the requirement to repeat
the stack test program.

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 26A — DETERMINATION OF HYDROGEN HALIDE AND
HALOGEN EMISSIONS FROM STATIONARY SOURCES ISOKINETI C
METHOD

Applicability
This method is applicable for the determinatiomydrogen halides and halogens

emissions from stationary sources (see list bepasameters to be measured have been
checked), including sources that emit acid partiumatter.

Hydrogen Halides Halogens
Hydrogen Chloride (HCI) Chlorine (¢!
Hydrogen Bromide (HBr) Bromine (Byr
Hydrogen Fluoride (HF)

Principle

A stack sample is withdrawn from the source isakaadly through a heated probe and
filter into dilute solutions, which collect the gamis hydrogen halides and halogens. The
samples are then separately measured by ion chwgraghy (IC).

Interferences

The simultaneous presence of HBr angl@@in cause a positive bias in HCl and a
negative bias in G] which would affect the HBr/Brsplit. High concentrations of
nitrogen oxides may interfere with the measuremeht®ry low levels of Brdue to the
production of nitrates. In cases where HF is @fceon, any new Teflon components will
be preconditioned by means of heating since tlseegidence that the HF may be out-
gassed by the Teflon components.

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descriptiad discussion of the anticipated
interference follows.

In—Stack Detection Limits & Sample Times

The minimum detection limit of the method has bdetermined to be approximately
0.02 ppm (note: this differs from that stated ie thethod due to errors in the method) for
a standard 60 minute (1 dscm) sample. Actualaoksinethod detection limits (ISDL)

are based on actual source sampling parameter@nahgtical results. Actual detection
limits can be improved through increased stacksgaspled (sample time).
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For this source, the in-stack concentration is:

Allowable = Ibs/hr
Stack flow = dscfm
MW = molecular weight.

ppm = (Ib/hr) x 387E6 / (dscfm x MW x 60) = ppm.

Therefore, the sample time will be minutes.

Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in FegR6A-1 of the method. Specifically,
the sampling train will be constructed with compatsespecified under EPA Method
26A, Section 6.0 (similar to a Method 5 train), wmihe following exceptions and/or
highlights.

Sample Train

1) The probenozzlewill be constructed of glass (borosilicate or qepand calibrated
according to Method 5, Sections 6.1.1.1 and 10d jeined to thgrobe liner using
a Teflon union. The probe lin@rill be constructed of glass (borosilicate or qmart
A Teflon probe liner can be used for stack tempeest between 236 and 410F. If
the stack temperature exceeds L@ one-piece glass nozzle/probe liner assembly
must be used.

2) To remove particulate matter from the gas streangfonfilter in a mat
configuration will be used. Note: If the stack gasperature exceeds 4E) a quartz
fiber filter may be used. Thdoes / does not (circle appropriate) apply to this test
program.

3) A filter holder made of borosilicate or quartz glass, or Teflotha Teflonfilter
support and a Teflorsealing gasket

4) An optionalcyclone(glass or Teflon) can be used only when the sagmestream is
saturated with moisture. The cyclone is recommeénderotect the filter from any
liquid droplets that may be present in the gasastreThe cyclone (check one)
will __ will not be needed.

5) Theimpinger train will consist of five impingers connected in seneth leak-free
ground glass fittings or other leak-free, non-comteating fittings. The first and
second impingers will be of the Standard Greenl@mgth design and will contain
100 ml of 0.1 N HSQ,. The third and fourth impingers will be of the nifcet
Greenburg-Smith design and will contain 100 ml af B NaOH. The fifth impinger,
also a modified Greenburg-Smith impinger, will antwith 6- to 16-mesh silica gel.
When sampling at high moisture stacks, a knockopinger with a shortened stem
containing 50 ml of 0.1 N 80O, will be used in front of the first impinger (theem
should be sufficiently short to keep the gas str&am bubbling through the
condensate). Teflon impingers are an acceptatdmative.
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6) A heating systemcapable of maintaining a temperature of >°28&round the probe
and filter holder.

7) An optional ambient air conditioning tube tightly packed with approximately 150 g
of fresh 8 to 20 mesh sodium hydroxide-coatedasilor equivalent, is used to dry and
remove acid gases from the ambient air used tovemmisture from the filter and
cyclone, when the cyclone is used.

8) A leak-freesample line

9) A pitot tube, differential pressure gaugeandmetering systemas described in
Method 5.

Sample Recovery

1) The wash bottles, graduated cylinder and/or balanderubber policeman will be the
same as in Method 5. Funnels will be glass or lighsity polyethylene.

2) The storage bottles should be high-density polyetteybottles with Teflon screw cap
liners.

3) Polypropylene Tweezers and/or Plastic Gloves v@lubed for recovery of the filter
from the sampling train filter holder.

4) Teflon Tapewill be used for capping openings and sealing conmes, if necessary,
on the sampling train.

Sampling

The sample train is assembled as per Section &l Figure 26A-1 of the method.
Once the sample train is assembled a pre-testleatk is required, as stated below.

Leak Checks

Pre-test and post-test leak checks will be conduicidowing the procedures of Method
5. The pre-test leak check will be conducted atHdvacuum (or a lower rate not to be
exceeded during sampling) and the post-test lea&kcWill be conducted at or above the
highest vacuum reached during sampling. A leakatgein excess of 0.02 cfm is
unacceptable and will void the test run.

Sample Collection

Prior to testing, both the probe and filter tempaeshould be greater than 288 Once
the pre-test leak check is completed, the initiatenvolume is recorded and sampling
begins. Follow the general procedure given in Méth, Section 8.5. For each run, the
required data should be recorded on a data sheetasuthe one shown in Method 5,
Figure 5-3. If the optional knockout impinger betws too full, it may be emptied (and
saved for moisture determination and sample arglgsid charged with a new 50-ml
solution of 0.1 N HSQ,. Before this impinger is removed a post leak khaast be
conducted in order to ensure that the sample wascollecting the proper sample during
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the elapsed time period. This procedure may bduxird as many times as necessary.
At the conclusion of the test run, the probe isaeed from the stack and allowed to
cool. A post-test leak check is performed, as maetl above. If applicable, the post-
test moisture removal procedures listed in Sed@idr6 of the method will be performed.

Sample Recovery

After the post-test leak check, the glasswaressatinected and the contents of the acid
impingers (and knockout impinger if used) are pdunto a leak-free storage bottle. The
impingers and connecting glassware are rinsedwatier and these rinses are added to
the storage bottle. This procedure is repeateth®alkaline impingers and connecting
glassware, using a separate storage bottle. Ealkaline impingers, add 25 mg of
sodium thiosulfate per the product of ppm of hatogeticipated to be in the stack gas
times the volume (dscm) of stack gas sampled (@/ppm-dscf).

Portions of the absorbing reagents, equivalerttéamount used in the sample train, will
be saved and water added to dilute to the apprdazin@ume of the collected samples.
Also, the same amount of sodium thiosulfate addete alkaline solution samples will
be added to the alkaline solution blank. Finalyortion of the water used to rinse the
sample train will also be saved.

All sample collection bottles are sealed, labeled the fluid levels marked.

Sample Preparation and Analysis

The liquid levels on the storage containers wilhloéed at the laboratory and if leakage
occurred, the run will either be void or method e used, only with the approval of
BTS, to correct the final results. Sample solutiaisbe quantitatively transferred to
100-ml volumetric flasks, and diluted to 100 mllmtvater. Analysis will be by ion
chromatography, per the method. All analysis imtlude duplicate injections, which
must agree within +5%. Analysis will be perfornremllater than 4 weeks after sample
collection.

Calculations

All calculations will be performed as per Method®2éncluding blank corrections.
Detailed sample calculations will be included ie tal report.

Emissions will be presented in the following units:

Special Situations

1) If sampling for C} and/or Bs is not being conducted, analysis of the alkaline
impingers may be disregarded.
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2) Due to different filter temperature requirementgtibd 26A cannot be combined
with the NJ Air Test Method 1 (the standard pattiteitest method used in NJ).
However, particulate testing can be combined wigthMd 26A testing if the Permit
states that the allowable(s) for particulate arfegdased on EPA Method 5 testing. If
this is to be done, an attachment to this Tempigtde included in the protocol
submittal, detailing the procedures.

Audit Samples

If provided, audit samples will be analyzed comsistvith Section 11.4 of the
method and the results will be provided in thelfstack test report. It is understood that
failure to meet acceptance criteria for the aualitid result in the requirement to repeat
the stack test program.

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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METHOD 29 — DETERMINATION OF METALS EMISSIONS
FROM STATIONARY SOURCES

Check Check Applicable Analytical Method
Applicable Analyte Principle
Analyte ICAP | AAS | GFAAS | ICAP-MS
Antimony (Sb)
Arsenic (As)
Barium (Ba)

Beryllium (Be)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Manganese (Mn)

Mercury (Hg)

Nickel (Ni)

Phosphorus (P)

Selenium (Se)

Silver (Ag)

Thallium (TI)

Zinc (Zn)

Note: The following is only a summary of Method 29 that fghlights important
aspects of the test methodology. Unless otherwiseted, procedures (i.e. sample train
construction, sample recovery, sample preparatiomgagents and standards, analytical
technique, standards, QA/QC samples, calculationsyill strictly be conducted as

specified within the most current EPA Method 29 vesion.
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Applicability

This method is applicable to the determination efats emissions from stationary sources
(See previous list). We are aware that the NJB&d3 not allow particulate sampling to be
combined with the Method 29 train.

Principle

A stack sample is withdrawn isokinetically from w@urce, particulate emissions are
collected in the probe and on a heated filter, gagbous emissions are then collected in
an aqueous acidic solution of hydrogen peroxidal{@ed for all metals including Hg)
and an agqueous acidic solution of potassium peraratg (analyzed only for Hg). The
recovered samples are digested, and appropriatefra are analyzed using an analytical
method with a sufficient detection limit to demaast compliance, as detailed on the
previous page.

Interferences

Iron (Fe) can be a spectral interference durincatiaysis of As, Cr, and Cd by ICAP.
Aluminum (Al) can be a spectral interference dutting analysis of As and Pb by ICAP.
Generally, diluting the analytical sample can redtiese interferences, but such dilution
raises the in-stack detection limits. Background averlap corrections may be used to
adjust for spectral interferences. Refer to MetG0#l0 of Reference 2 in Section 16.0 or
the other analytical methods used for details dem@l interferences to this method.
For all GFAAS analyses, use matrix modifiers toifimterferences, and matrix match all
standards.

Based on the above we (appropriate box checked):
Do not expect any interference.
Do expect interference. The descriptiaod discussion of the anticipated
interference follows.

In—Stack Detection Limits & Sample Times

Actual in-stack method detection limits (ISDL) d&r@sed on actual source sampling
parameters and analytical results. Actual detedioits can be improved through
increased stack gas sampled (sample time), redtieeniptal volume of the digested
samples, improving the analytical detection linmitsany combination of the three.

The goal of the sample program will be to haveithstack detection limit at 1/10 the
Permit allowable expressed as the in-stack concentration(ISCL). The ratio of
ISCL/ISDL should be >10. The following will detdiiese determinations and will
establish the sampling time.
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ISDL Calculations for each Analyte

ISDL (ug/nt) = A/C x (B + Bg) / 1000

Where: A = analytical detection limit (ng/ml)
Br = amount of analyte analyzed, front half (ml, ddtfa 300)
Bs = amount of analyte analyzed, back half (ml, défaid.50)
C = volume of stack gas sampled®(rh.25 ni for each hour)

In-Stack Concentration Limit (ISCL)

ISCL (ug/nt) = E/F x 2.67E8

Where: E =Permit allowable (Ib/hr)
F = stack flow rate (dscfm)
Be = B= C= F=
ANALYTE A E ISDL ISCL ISCL/ISDL
Antimony (Sh)
Arsenic (As)
Barium (Ba)

Beryllium (Be)

Cadmium (Cd)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Lead (Pb)

Manganese (Mn

Mercury (Hg)*

Nickel (Ni)

Phosphorus (P)

Selenium (Se)

Silver (Ag)

Thallium (TI)

Zinc (Zn)

*Front-half ISDL calculated by (A x B/C. Back-half ISDL estimated at 0.5 ugimSee
Sections 13.2 and 11.1.3 of Method 29.

Based on the preceding, each sample run will be __minutes.
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Sample Train & Recovery Components & Supplies

A schematic of the sampling train is shown in FggR8-1 of the method. It has general
similarities to that of EPA Method 5. Specificaltite sampling train will be constructed
with components specified under EPA Method 29,i8e@.0, with the following
exceptions and highlights.

*No metal components will be used, eliminating poteial for metal contamination*

Sample Train

1)

2)

3)

4)

5)

Probe liner andnozzlewill be constructed of glass (Borosilicate or Qmpor
Teflon. A single glass piece consisting of a coraldiprobe tip and probe liner
may be used.

Sampldilters will be constructed of quartz or glass fiber camteg less than
1.3pg/in? of each of the metals to be measured. Analytesllts provided by
filter manufacturers stating metals content offthers are acceptable.
Theglass filter holder, same as Method 5, Section 6.1.1.5, excdmflon filter
support or other non-metallic supportwill be used.

Theimpinger train (for condensing and collecting gaseous metals and
determining the moisture content of the stack galéxonsist of four to seven
impingers connected in series with leak-free groglads fittings or other leak-
free, non-contaminating fittings. The first impimge used as a moisture trap.
The second impinger (which is the first HMB.0O,, 5 Percent HNg10 Percent
H,O,, impinger) will be identical to the first impingar Method 5. The third
impinger (which is the second HN®I,O, impinger) will be a Greenburg Smith
impinger with the standard tip as described forsteond impinger in Method 5,
Section 6.1.1.8. The fourth (empty) impinger amel fifth and sixth (both
containing acidified KMn@ 4 Percent KMn@(W/V), 10 Percent tk80;, (V/V))
impingers are the same as the first impinger inndet5. A temperature sensor
capable of measuring to withifl@ (2°F) will be placed at the outlet of the last
impinger. If no Hg analysis is planned, then therth, fifth, and sixth impingers
are not used. For this test program, the foulitft, &nd sixth impingers (choose
one)will / will not be used.

Teflon Tape will be used for capping openings and sealing eohans, if
necessary, on the sampling train.

Sample Recovery

1)

2)

3)

During sample recovernpon-metallic brushesor swabsfor quantitative recovery
of materials collected in the front-half of the gdimg train.

Glass bottles with Teflon-lined capghat are non-reactive to the oxidizing
solutions, with capacities of 1000- and 500-ml,dtmrage of acidified KMn©
containing samples and blanks. Glass or polyetieytmttles may be used for
other sample types.

Polypropylene Tweezers and/or Plastic Glove$Jsed for recovery of the filter
from the sampling train filter holder.
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Pre-Test Preparation & Train Assembly

Pre-test preparation will follow the same generatpdures given in Method 5, Section
4. All sampling train glassware will be rinsed witht tap water and then wash in hot
soapy water. Next, glassware will be rinsed thiraes with tap water, followed by three
additional rinses with water. Finally, all glasseavill be soaked in a 10 percent (V/V)
nitric acid solution for a minimum of 4 hours, ratsthree times with water, rinsed a final
time with acetone, and allowed to air dry. Allggavare openings will be covered where
contamination can occur until the sampling traingsembled for sampling.

The sampling train will be set up as shown in Feg2®@-1 of the method. The same
general procedures given in Method 5 will be fokalyexcept 100 ml of the HN®I,0,
solution will be placed in each of the second dmditimpingers. 100 ml of the acidic
KMnO, absorbing solution will be placed in each of tifié fand sixth impingers, and
approximately 200 to 300 g of pre-weighed silichvgd be transferred from its
container to the last impinger.

If Hg analysis will not be performed, the fourthtH, and sixth impingers will not be
used, if so indicated in the previous section.

Sampling

Pre-test leak checks will be conducted followedHrge (3) separate and valid isokinetic
test runs performed as specified by the procedyives in EPA Method 5. A leak check
will be considered valid if the leakage rate isrfduo be no greater than 0.020 cfm
(0.00057 n¥min) or 4 percent of the average sampling ratddéver is less). If
sampling for Hg, procedures analogous to thoseritbestin Section 8.1 of Method
101A, 40 CFR Part 61, Appendix B, will be followedorder to maintain the desired
color in the last acidified permanganate impingéor each run, all required data will be
recorded on a data sheet similar to the one showfethod 5.

Post test leak checks will be conducted at the ¢etop of each test run, with the same
acceptance criteria as the pre-test leak chedhelfinal leak checks are acceptable, then
the isokinetic percentages will be calculated asdleed in Method 5, with an acceptance
criteria of 90 to 110 percent.

Sample Recovery

At the completion of each test run the entire sanwalin will be taken to sheltered and
contamination free cleanup site First, the impingers will be weighed for moigur
determination and the following sample fraction & recovered. All containers will
be clearly labeled and the height of all fluid lsweill be marked to ensure no leakage
occurred during sample transport. We will alsered Figure 2, entitled Sample
Recovery Scheme, as a general outline.
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*Note: We understand the use of the exact method spified rinse volumes is necessary
for the subsequent blank correction procedures.

1)
2)
3)

4)

Filter removed carefully and placed into petri disbeled Container No. 1.
No Container No. 2 because particulate not detexdhin this sample train.
Probe, nozzle, and front-half glassware rinsedethiraes with a total of 100
ml of 0.1N HNQ — All placed into a single storage Container Blo.
Contents of two HN@H,O, impingers and the moisture knockout impinger
placed in a container and the volume recordedarCéach of the three
impingers (referring to the®originally empty impinger and thé%and &
impingers containing HNgH,O,, when a total of 7 impingers are used), the
back half of the filter housing, and connectingsglaare rinsed three times
with a total volume of 100 ml of 0.1 N HN@nd label Container No. 4.

When sampling for Hg, steps 5, 6 and 7 are perfdrme

5)

6)

7

8)

Pour all liquid from the impinger preceding therpanganate impingers
(impinger No. 4 when a total of 7 impingers ared)seto Container No. 5A.
Three rinses using a total of exactly 100 ml of .HHNO; are then placed
into the same container.

Place the liquid from the permanganate impingenpifiger Nos. 5 and 6
when a total of 7 impingers used) into Container B®. Three rinses of the
impingers and connecting glassware using a totaka€tly 100 ml of KNn@
are then placed in the same container. Place #uadi&ional rinses of the
impingers and connecting glassware, totaling 1QGimdater into the same
container.

The permanganate impingers are then rinsed udioigleof 25 ml of 8 N HCI.
This wash will be placed into a container contagn200 ml of water and
labeled Container No. 5C. We understand thatftaction isrequired unless
specifically waived by an observer from the Depaiim

Silica gel will be placed into Container No. 6. €ltolor of the indicating
silica gel will be noted and recorded on the daeesto determine whether it
has been completely spent.

Blank samples for QA/QC purposes, as specifietdémbethod, will be collected in the
field and labeled appropriately.

Sample Preparation & Analysis

Sample preparation and analysis will be condudigctlg as specified in Method 29 and
the selected analytical method(s). Special atianiiill be paid to all required QA/QC
procedures. On at least one sample run in thesdest, and for each metal analyzed,
repetitive analysis, Method of Standard Additiasesjal dilutions or matrix spike
addition will be performed to document the quatifyhe data.
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All analytical fractions will be analyzegparately, per the method. We are aware that the
NJDEP does not allow the combination of Analyti€edctions 1A and 2A.

Calculations

All calculations will be performed as per Method #fluding blank corrections.
Detailed sample calculations will be included ie tnal report.

Emissions will be presented in the following units:

Proposed Deviations from this BTS Template or théethod

(Insert any proposed deviations here)
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CTM-027 — DETERMINATION OF AMMONIA EMISSIONS IN STA TIONARY
SOURCES

Applicability

This method is applicable for the determinatiom@imonia emissions from stationary
sources.

Principle

A stack gas sample is withdrawn isokinetically fridma source and must be collected at
the actual stack temperature, or slightly aboveyder to minimize either negative or
positive reactions that would bias the ammonialtesibamples pass through an in-stack
filter and are collected in impingers containingfuic acid solution. All collected

sample fractions are analyzed using ion chromaptyra

In-Stack Detection Limits & Sample Times

CTM-027 sample recovery procedures are designddthat a sample containing 1
ppmV ammonium can be detected in the sample cmleatedia. Actual in-stack
method detection limits (ISDL) are based on acsoalce sampling parameters and
analytical results. Actual detection limits canitmproved through increased stack gas
sampled (sample time).

For this source, the in-stack concentration is:
Allowable = Ibs/hr

Stack flow = dscfm
MW = molecular weight.

ppm = (Ib/hr) x 387E6 / (dscfm x MW x 60) = ppm.

Therefore, the sample time will be minutes.

Sample Train Equipment & Reagents

The CTM-027 sample train is based upon the Referdfethod 17 sample train, a
schematic of which is shown in Figure 17-1 of tm&thod. The sample train will be
constructed of components specified under CTM-&&¢tion 1.1, with the following
highlights.

1) Probe liner andnozzle— constructed of borosilicate or quartz glass.

2) In-stack filer holder —constructed of borosilicate glass or Teflon, @ifisupport
(with gaskets made of either Teflon, Viton, silieambber, each capable of handling
actual stack temperatures).
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3)

4)

6)
7
8)

9)

Filters — glass fiber filter without organic binders, withlleation efficiency of > 99.95% for
0.3 um diameter patrticles.

Dry Gas Metering System

Impinger train

Impingers #1 and #2 -each of Greenburg-Smith (G-S) construction and each
charged with 100 ml of 0.1N430,.

Impingers #3 —modified Greenburg-Smith (MG-S) construction wiitle tip
removed and is either left empty or charged with &0 of 0.1N BSO, (if
needed to capture possible breakthrough from ingpi#g due to high ammonia
concentrations and/or high sample flow rate reauosnet).

Impinger #4 — modified Greenburg-Smith construction with tigeremoved and
charged with 200-300 grams of indicating silica gel

Silicone grease -may be usefbr impinger assembly.

Silica Gel

DI Water — must be blank-checked for ammonium ion and othesttinients of interest prior
to testing.

0.1N Sulfuric Acid Solution— reagent grade

Sample Recovery Equipment

1)

2)

3)

Wash bottles -Polyethylene (2 quantity). One containing DI watbke other reagent-grade
acetone.

Sample Storage Bottles €lean high-density polyethylene (HDPiE9ttles with 250 or 500

ml capacity, having wide mouth construction antight seals. Used to store the 0.1h5S )y

impinger solutions, rinses and spent silica gel.

Graduated Cylinders —glass or HDPE

Sample Train Preparation & Assembly

The sample train is assembled as per Section 2lteaohethod. Once the sample train is
assembled and pre-heated (either with the heagstgra or the stack), a pre-test leak check is
required, as stated below.

Leak Checks

Pre-test and post-test leak checks will be conducti#éowing the procedures of Method 17. The
pre-test leak check will be conducted at 15" Hguuame (or a lower rate not to be exceeded
during sampling) and the post-test leak checklvalconducted at or above the highest vacuum
reached during sampling. A leakage rate in exoE8902 cfm is unacceptable and will void the
test run.

Sampling

1)

The stack gas temperature will be determinedthen the in-stack filter, probe and area just
prior to the entrance of the Impinger #1 will be4eated to a temperature at or slightly
above the stack gas temperature. Note: The pitéagas optional and is done to save time
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2)
3)

4)
5)

by getting the filter up to stack temperature. efdatively, the train will be pre-heated in the
stack.

The dry gas meter will be activated amgre-test leak checlwill be conducted on the
sample train as indicated above.

The preheated and leak checked sample train wpldieed into the source stack ahd
isokinetic sampling procedures in Method 17 will beollowed.

At end of sampling period @ost-test leak checkwill be conducted as indicated above.
Three valid test runswill be conducted, consecutively.

Sample Recovery

Note: Acetone will not be used to dry glassware.

1)

2)

3)

4)

5)

6)

The nozzle is removed and the in-stack filter holdelisassembled. The filter is discarded
(not used for analysis). Using DI water, frontfledlfilter holder and nozzle are cleaned and
dried to prepare them for the next run.

Sample Container #1(250 ml HDPE bottle):

A) The back half of the in-stack filter holder and gi@ss probe liner with any glassware
attaching it to the first impinger are each rintfae@e times with 10 ml portions of 0.1
H.SO, and the rinses added to Sample Container #1.

B) Next, the same components are each rinsed thres tanth water and these water rinses
are added to Sample Container #1 for analysise:Ndthough the method has
conflicting information regarding the fate of thegater rinses, since this sample is then
diluted with water (see next step), BTS requireswvifater rinses be recovered in this step
and not discarded.

C) The final volume of Sample Container #1 will bedyht to exactly 230 ml using DI
water.

Sample Container #2, Sample Container #&ndSample Container #4(250 ml HDPE

bottles):

A) The Impinger #1 solution will be poured into a gratgd cylinder; the volume recorded, then
the contents poured into Sample Container #2. ifitfpgnger stem, impinger body and
graduated cylinder will be each be rinsed with Soantions of water and the rinses added
to Sample Container #2. The final sample volumé lvalbrought to exactly 230 ml using
DI water.

B) The above procedure will be repeated for Impin@eard Impinger #3, placing the impinger
contents and rinses into Sample Container #3 angpeaContainer #4, respectively.

NOTE: The total volume in each Sample Container shoatcexceed 230 ml so that 20 ml of

DI water can be used when transferring the contientse laboratory for analysis. The final

volume of each Sample Container to be analyzedlidh@u250 ml. If the final volume of any

of the fractions is different from 250 ml, then ©&M-027 Equation 2 conversion factor must
be modified accordingly (i.e. if 260 ml is the finelume in one of the sample fractions, the

conversion would be 0.26 instead of 0.25).

Impinger #4 contents (silica gel) will be transégtrinto a 250 ml HDPE bottle to determine

moisture weight gain.

A field blank of the 0.1N sulfuric acid impingerlgton will be collected, recovered and

analyzed, per Section 3.6 of CTM-027.
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Note: All samples will be kept refrigerated (not froze)39C and warmed slowly prior to
analysis.

Note: Sample analysis must be conductethin two weeks after their collection date in the
field.

Sample Preparation & Analysis

1) Impinger Solutions —The contents of each of the [@ar@ontainers and the field blank will
be poured from their HDPE bottles into separater@bolumetric flasks. The interior of
each emptied HDPE bottle will be rinsed twice withml portions of DI water and the rinses
added to their respective flasks. The final volumeach flask will be brought to 250 ml
with DI water if necessary.

NOTE: Sample Container #4 (Impinger #3 contentsrarsks) need not be prepared for
analysis unless ammonia breakthrough has occusredleated by analysis of Sample
Containers #2 and #3. The general rule for detengibreakthrough has occurred is when
the concentration of Container #3 (Impinger #2 eotd and rinses) is greater than 10% of
the concentration of Container #2 (Impinger #1 eotd and rinses).

2) Follow the conditions outlined in the method fon IBhromatography conditions, calibration
and QA/QC.

Calculations

All calculations must be performed in accordancen\@TM-027, including any blank
corrections. Detailed sample calculations wiliti@uded in the final report.

Special Situations Section

In limited situations (ie: moisture saturated stack extremely high temperature stacks) an in-
stack filter may not be viableSubject to BTS approval an out-of-stack filter will be used in
these situations, with the probe and filter tempeeamaintained:

1) At a temperature sufficient to prevent moisttwadensation for a moisture saturated stack.
2) At a temperature of 350 °F or greater for exalgrhigh temperature stacks.

If either of these situations is present and arobstack filter is being proposed, justification
must be presented and additional detanlgst be provided in the following "Proposed
Deviations from this BTS Template or the Methodttem. Otherwise, an in-stack filter will be

used per the method.

Proposed Deviations from this BTS Template or the Mthod

(Insert any proposed deviations here)
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