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CHAPTER 2

Continuous Emissions Monitoring Systems



APPLICABILITY

The Indiana Department of Environmental Management, Office of Air Management, Compliance
Data Section (IDEM, OAM, CDS) issues these guidelines and requirements for reliable and
accurate continuous emissons monitoring in this chapter of the IDEM, OAM Compliance Branch
CEM Guidance.

The monitoring and quality assurance requirements for the parameters of Sulfur Dioxide-SO,,
Oxides of Nitrogen-NO, , Carbon Dioxide-CO,, Oxygen-O,, Carbon Monoxide-CO,
Hydrogen Sulfide-H,S, Tota Reduced Sulfur-TRS, Totd Hydrocarbons- THC, and Volumetric
Flow include, but are not limited to:

Cetification and recertification requirements

Performance specifications and test procedures

Equipment and design specifications

Data availability requirements

Quality assurance plan and standard operating procedure requirements
Qudity assurance and quality control requirements

Reporting and record-keeping requirements

OO OO OO OO

Requirements and guiddines contained in this chapter gpply to sources required to operate
continuous emissions monitoring systems used to determine compliance with federal (New
Source Performance Standards-NSPS), state (rule, permit condition, agreed order, consent
degree) and local regulations (rule, permit condition, agreed order, consent decree) in Indiana.
Continuous Emissons Monitoring Systems (CEMS) used exclusively for Acid Rain
requirements (40 CFR Part 75) are not subject to the quality assur ance requirements set forth
in this chapter. For reference and comparison the quality assurance requirements of Part 75 are
explained in this chapter. However, IDEM requirements for protocol submission and test
natification, including Part 75, apply to al sources conducting dl Relative Accuracy Test Audits
(RATAS) in Indiana.

Acid Rain CEMSwhich are dso for NSPS, state and/or loca agency monitoring are subject to
the requirements set forth in this chapter. Requirements for Continuous Opacity Monitoring
Systems (COMYS), including COM S required by Part 75, are contained in Chapter 1 of this
Manual.

The following Code of Federa Regulations (CFR) are incorporated by reference into this

chapter:

C 40 CFR Pat 60, Appendix B, Performance Specification 2- Specifications and Test
Procedures for SO, and NO, Continuous Emisson Monitoring Sysemsin Stationary
Sources (PS-2).
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C 40 CFR Part 60, Appendix B, Performance Specification 3 - Specifications and Test
Procedures for O, and CO, Continuous Emisson Monitoring Systemsin Stationary Sources
(PS-3).

C 40 CFR Part 60, Appendix B, Performance Specification 4 - Specifications and Test
Procedures for Carbon Monoxide Continuous Emisson Monitoring Systems in Stationary
Sources (PS-4).

C 40 CFR Part 60, Appendix B, Performance Specification 4A - Specifications and Test
Procedures for Carbon Monoxide Continuous Emission Monitoring Systems in Stationary
Sources (PS-4A). *

C 40 CFR Part 60, Appendix B, Performance Specification 5 - Specifications and Test
Procedures for TRS Continuous Emisson Monitoring Sysemsin Stationary Sources
(PS-5).

C 40 CFR Part 60, Appendix B, Performance Specification 6 - Specifications and Test
Procedures for Continuous Emission Rate Monitoring Systemsin Stationary Sources
(PS-6).

C 40 CFR Part 60, Appendix B, Performance Specification 7 - Specifications and Test
Procedures for Hydrogen Sulfide Continuous Emisson Monitoring Systems in Stationary
Sources (PS-7).

* 40 CFR Part 60, Appendix B, Performance Specification 8 - Performance Specifications
For Volaile Organic Compound Continuous Emission Monitoring Systems in Stationary
Sources (PS-8).

* 40 CFR Part 60, Appendix B, Performance Specification 9 - Specifications and Test
Procedures for Gas Chromatographic Continuous Emission Monitoring Systemsin
Stationary Sources (PS-9).

C 40 CFR Part 60, Appendix F, Quaity Assurance Requirements for Gas Continuous
Emission Monitoring Systems Used For Compliance Determination.

C 40 CFR Pat 75, Appendix A, Specifications and Test Procedures.

C 40 CFR Part 75, Appendix B, Quality Assurance and Quality Control Procedures.

C 40 CFR Part 266, Appendix IX, Methods Manua For Compliance With The BIF
Regulations.

*Note: May aso be used in some circumstances as an aternative to PS-4 for gas concentrations
below 100 PPM.

Ch.2Pg. 2



1.0 CONTINUOUSEMISSIONSMONITOR SYSTEMSOPERATING PRINCIPLES
1.1 Introduction

Continuous Emissions Monitoring Systems (CEMS) are used to measure air pollution
emissons and other parameters of emissions (i.e,, diluent gases and volumetric flow) from a
variety of industrid sources. Federd, state and local agency rules, regulations, permit conditions
or agreed orders may require CEMS. It isimportant for the source owner/operator to know
which regulation(s) cover the ingtallation, certification, operation, quality assurance and data
reporting for each CEMS. While some activities such as sampling location, ingtalation and
certification are usualy congstent from one regulation to another, activities such as qudity
assurance (i.e., frequency of audits and audit pass/fail limits) or reporting requirements may be
very different depending upon the regulation, permit condition or other requirements. Many
CEMS are used for more than one regulatory purposg; i.e., an Acid Rain CEMS (40 CFR Part
75) may aso be used for New Source Performance Standards (NSPS) monitoring (40 CFR
Part 60). Inthat case, emissonsand QA data must be reported dectronicdly to the Acid Rain
Division of the U.S. EPA and aso must be reported to the state or loca agency as a paper

report.

Quality assurance activities for NSPS CEMS are specified in 40 CFR Part 60, Appendix F and
qudlity assurance activities for Acid Rain CEMS are specified in 40 CFR Part 75, Appendix B.
If the source must monitor under both Part 60 and Part 75 then the CEMS mugt fulfill the quality
assurance testing and reporting requirements of both appendices (F and B). Sources required to
ingtal and operate CEM S under permit requirements, agreed orders or other state requirements
mugt fulfill the requirements of the state monitoring rule a 326 IAC 3.

Questions concerning anything contained in this chapter can be directed to the following address
or phone number:

Indiana Department of Environmental Management
Office of Air Management, Compliance Data Section
100 North Senate Avenue, P.O. Box 6015
Indianapolis, IN 46206-6015

Attn: Dave Cline

Phone (317) 233-5668

FAX (317) 233-5967

E-Mail: dcline@dem.gatein.us
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1.2 Definitions

Definitionsof most terms used in this chapter are listed below. Additiond definitions may be
found in Attachments 2, 3, 4 and 5.

Accuracy - The measure of the closeness of ameasurement to its "true value."

Audit - An audit is an independent assessment of the accuracy of data. Independenceis
achieved by having the audit performed by an operator other than the person conducting the
routine measurements and by using audit standards and procedures different from those routinely

used in the monitoring (see Systems Audit and Performance Audit in this Section).

Calibration Drift (CD) - See Attachment 2 (Appendix F, Section 2.5).

Continuous Emission Monitoring System (CEMYS) - See Attachment 2 (Appendix F,
Section 2.1).

Data Recorder / Data Acguisition and Handling System (DAHYS) - See Attachment 3
(Reference Method 6C, Section 3.1.3).

Effluent / Effluent Gas - The gas produced as aresult of combustion or some other industria
process. The gas may be made up of multiple components such as particulate matter, liquids,
condensed solids, vapors and gases. The effluent gas may dso referred to as: stack gas, flue
gas, duct gas or smoke.

Monitor Malfunction - Any interruption in the collection of data as aresult of the failure of any
component of the CEM Sto operate within specifications of the manufacturer or Performance
Specifications.

Out-of-Control - Means any data collected by a continuous monitoring system during periods
immediately following an out of tolerance quaity assurance assessment and prior to an acceptable
quaity assurance assessmen.

Performance Audit - A quantitative evauation of CEM S operation.

Response Time - See Attachment 3 (Reference Method 6C, Section 3.8).

Routine M aintenance - An orderly program of actions designed to prevent the failure of
monitoring parts and systems during their use.

(Daily) Span - Refer to Upscale Calibration Valuein this section.
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Span Value - See Attachment 2 (Appendix F, Section 2.3).

Systems Audit - A qualitative evduation of CEM S operation. Emissions data, logs, QA/QC
data and other operationa information are reviewed by regulatory officids or by a corporate
environmenta auditor in order to determine the operationd status of the CEM Srddive to the
gpplicable regulations or to the company's objectives.

Upscale Calibration Value - Sometimes referred to as the span or daily span.

Valid Data - Any data collected by a continuous emissons monitoring system which has passed
al applicable dally or quarterly qudity assurance requirements and is not currently in mafunction
mode.

Zero - See Attachment 2 (Appendix F, Section 2.4).

1.3 General CEM S Design

The generd design of a Continuous Emissons Monitoring Sysem may be categorized by the
location of the sample measurement and by the way a sample is measured or extracted. Two
major categories of CEMS are:

1. In-StuCEMS - measurements are made in the stack without modifying the flue gas
composition and are designed to detect gas concentrations in the presence of particulate
matter. In-stu CEMS are further categorized by:

a point
b. path (sngle-pass or double-pass, i.e., opacity monitor).

2. Extractive CEMS - sample gasisremoved from the stack and transported to an instrument
for measurement. Extractive CEMS are further categorized by:
a. dilution extractive
b. fully extractive

In Indiana the mgority of CEM S measuring gaseous pollutants are dilution extractive monitors.
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2.0 PERFORMANCE SPECIFICATIONSAND CERTIFICATION
REQUIREMENTS

2.1 Introduction

CEMS, required by regulation, must go through arigorous set of trias known as certification
testing. The Code of Federa Regulations, 40 CFR Part 60, Appendix B, Performance
Specifications, ligts the requirements and methods for certification testing on avariety of CEMS.
Thefollowingisaligt of the Performance Specifications (PS) found in Part 60:

C PS2 Specificationsand Test Proceduresfor SO2 & NOx CEMS in Stationary Sources.

» PS3 Specificationsand Test Procedures for O2 & CO2 CEMS in Stationary Sources.

PS-4: Specifications and Test Procedures for CO CEMS in Stationary Sources.

PS-4A: Specifications and Test Procedures for CO CEMS in Stationary Sources.

PS-5: Specifications and Test Procedures for TRS CEMS in Stationary Sources.

PS-6: Specifications and Test Procedures for CERMS in Stationary Sources.

PS-7:  Specifications and Test Procedures for H,S CEM S in Stationary Sources.

PS-8. Specifications and Test Procedures for VOC CEMS in Stationary Sources.

* PS9 Specifications and Test Procedures for Gas Chromatographic CEMS in Stationary
Sources.

e O O OO O e

2.2 Indiana CEM S Certification Requirements

All CEMSin Indiana used to meet the regulatory monitoring requirements of federd, sate and

loca agency entities must adhere to the following certification requirements:

1 Submit the proposed monitor location for review to IDEM, OAM, CDS at least 35 days
prior to CEMS ingdlation.

2. Ingtall each CEMS as per the manufacturer's/contractor's recommendations, the
requirements of Performance Specification 2 (or any other applicable PSin 40 CFR Part
60 Appendix B) and if gpplicable, any permit or agreed order requirements.

3. Submit a completed intent to test notification (test protocol) to IDEM, OAM, CDS a

least 35 days prior

to performing the certification testing.

Perform the certification test as per the appropriate performance specification (PS).

5. Submit the certification test report to IDEM, OAM, CDS within 45 days of the
completion of the certification test.

»

Upon review and determination that the monitoring system has met the applicable PS
requirements, IDEM issues a letter to the source owner or operator indicating the CEMS s
certified. The date of thisletter isthe officid certification date of the CEMS.
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2.3 Recertification Requirements

The certification procedure ensures that a specific CEMS at a pecific location and, under a
certain range of process conditions, will provide representative measurements of a source's
emissons. When the monitor, it'slocation, or the process producing the emissons are
subgtantialy atered, the CEMS may no longer be making measurements representative of true
emissons,

A magor modification of the monitor, a change of the monitor's soan, a modification to its location,
or amodification of the process producing the gas effluent may affect the certification of the
CEMS. In these ingtances, the IDEM must evaluate the Stuation in order to determine if a
recertification is necessary.

It would be difficult to list dl possible events that would prompt arecertification. It is strongly
recommended that the source contact IDEM, OAM (if thereis any question regarding
recertification. Owners or operators of CEMS required by Acid Rain (40 CFR Part 75)
requirements are encouraged to consult the Acid Rain Policy Manud or to contact the Clean Air
Markets Divison of the US EPA (Mr. Louis Nichals at 202/564-0161)

3.0 QUALITY ASSURANCE PLAN REQUIREMENTS
3.1 I ntroduction

A Quadlity Assurance (QA) program is a management system which ensures that Qudity Control
(QC) activities, such as preventive maintenance, daily calibrations and quarterly audits, are
performed. QC activities certify that generated data is complete, representative, accurate and
precise. Part of the Quality Assurance Plan are the Standard Operation Procedures (SOPs).
Although not technically correct sometimes the SOP is adso cdled the Quality Assurance Plan.

The QA program, as specified by the QA Plan, isthe bags for assessng and maintaining the
quality of continuous emisson monitoring data. A Qudity Assurance program has two distinct
and equdly important functions. These functions are:

C the assessment of the qudity of the data (accuracy and precison), and
C the quality control, which involves activities used to maintain or improve data quality.

The above two functions form a control loop. When the assessment function indicates that data
qudity isinadequate, the qudity control function must be increased until data qudity is
acceptable. The quality (and quantity) of vaid data dictates the amount or degree of QC to be
used in the monitoring program.
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The QA Plan must provide detailed written descriptions of dl current QC activities. When
updates or changes to any activities are necessary the QA Plan must be revised to reflect those
changes.

In the Plan, the company or plant should state its philosophy and approach to its QA program.
Also, the procedures used to set up the QA program must be stated as a clearly defined set of
activities. These activities, or SOPs, must be incorporated into the Quadity Assurance Plan.
SOPs provide monitor descriptions, company QA policies, monitor system QC procedures and
audit procedures.

A wdl written QA Plan, aong with the manufacturer's equipment operation manuds, provide the
CEMS operator with most of the necessary information for proper monitor operation,
maintenance and QC. Additiona information such as the plant personnd's experience with the
system should aso be incorporated into the Plan. The QA Plan isavauable toal for the
evauation and improvement of the monitoring system by the source and regulatory personnel.

The QA Pan should be reviewed and revised by the CEMS owner or operator anytime changes
are madeto CEMS procedures (anything from operation to reporting). The plan must aso be
updated whenever there are any changes in state and federd guidelines. The origind QA Plan,
and any revisonsto it, must be submitted to the Indiana Department of Environmental
Management, Office of Air Management,Compliance Data Section for review and gpprova as
required by IAC 326 3-5-4, Standard operating procedures (see Section 1.1 for the IDEM
mailing address and phone number and see Attachment 5 for the Standard operating procedures
rule).

When a company's CEMS is evaluated (see Systems Audit, Section 4.3.2 of this chapter), IDEM
uses the company's QA Plan asthe basisfor the evduation. Therefore, it is extremely important
that the QA Plan dtate the QA/QC activities acompany is actudly performing, not the QA/QC
activities which should be performed.

It isworth noting again that SOP s are actudly a part of a QA Plan. However, state and federd
regulations only make reference to SOP requirements. QA and QC functions included in these
gate and federd regulations define the SOP. In practica terms, "SOP" and "QA Plan" can be
used interchangeebly.

3.2 Required Elements
The owner or the operator of each affected facility operating a CEM S isrequired to submit to

IDEM complete written continuous emission monitoring standard operating procedures (SOP)
within ninety (90) days after monitor ingalation. The required eements for Standard Operating

Ch.2Py. 8



Procedures are specified in state rule 326 IAC 3-5-4 Standard Operating Procedures. See
Attachment #5 of this Chapter for acopy of the entire rule.

At a minimum, the SOPs must describe complete step-by-step procedures and operations as
follows
(1) A description of the facility monitored.
(2) A liging of the following:
(A) Each monitor’s brand.
(B) Mode number.
(C) Serid number.
(D) Monitoring location.
(E) Data handling and acquisition system.
(3) Examples of dl reporting and log forms.
(4) Record keeping and reporting procedures that include the following:
(A) Reporting of instrument precision and accuracy.
(B) Reporting of emissions data.
(5) Methods and procedures for andyss and data acquigition.
(6) Cdlibration procedures that include the following:
(A) Cdibration error limits and linearity.
(B) Cdlibration gas type as gpplicable, quality, and traceability to the Nationa
Ingtitute of Standards and Technology.
(C) Cdibration frequency.
(D) Criteriafor recdibration, and andysis procedures to periodicdly verify the
accuracy of span and cdibration standards.
(7) Operation procedures that include daily procedures, quantifying and recording daily
zero (0) and high leve drift that meet the requirements of 40 CFR 60, Appendix B, Performance
specification 2, Section 4.2 or other applicable regulations, and other operating parameter
checksindicating correct operationd status.
(8) Quadlity control and qudity assurance procedures that include the following:

(A) A statement of qudity policy and objectives.
(B) Organization and respongbilities description.
(© Cdlibration and span and zero (0) drift criteria
(D) Excessive drift criteria

(BE) Corrective action for excessve drift.

(F) Precision and accuracy results.

(©)] Corrective action for accuracy audits failure.
(H) Datavdidity criteria

Q) Participation in department performance audits.
@) Data recording and calculation audits.

(9) Preventive maintenance procedures and corrective maintenance procedures that include
those procedures taken to ensure continuous operation and to minimize mafunctions.
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(10) A ligting of the manufacturer’s recommended spare partsinventory.
3.3 Additional Elements

The source owners or operators of CEMS are encouraged to develop and implement amore
extensve QA/QC program than required by 326 IAC 3-5-4. Additiona eementswhich could
beincluded in a QA plan are:

C A document control system which states how the Plan and itsrevisons are to be
digtributed. Each page of the Plan should be dated, numbered and marked with arevison
number (i.e., asystem similar to the top right corner of each page in this chapter).

C  Aligof dl gpplicablelocd, sate and federa CEM S requirements (rules and regulations).

C A copy of the operating permit.

3.4 Submission of the Plan and Biannual Review

Indianarule 326 IAC 3-5-4 requires the owner or the operator of each affected facility operating
a CEMS to submit to IDEM complete written continuous emission monitoring standard operating
procedures (SOP) within ninety (90) days after monitor ingalation. In addition, any revisonsto
the SOP must be submitted to IDEM biennidly (once every two years). It isrecommend that the
company conduct an annud review of their QA Plan and update it as necessary.

Whenever excessive dataloss (for any reason) occurs, the company/plant should perform a
systems audit (see Section 4.3.2 of this chapter), review their QA Plan and make any gppropriate
revisonsin QC and operationa procedures.

3.5 Example QA Plan

An example QA Plan is available to any company thet is required to operate CEMSin Indiana.

P ease make the request to the Compliance Data Section (see Section 1.1 for the IDEM address
and phone number). The example Plan has dl the basic dements that comprise an acceptable
QA/QC Plan, and may be used as a guide for the writing of a QA Plan specific to asource.

Because qudity control activities encompass avariety of policies, specifications, sandards and
corrective measures, this example QA Plan treats QC requirements in genera terms. Each
CEMS owner or operator is encouraged to develop and implement a QA Plan that is effective,
efficient and reflective of their individua CEMS program.
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40 QUALITY CONTROL AND QUALITY ASSURANCE REQUIREMENTS
4.1 Introduction

Quadlity Control activities are generdly performed on aroutine basis by the CEM S operator or
are automaticdly initiated by the CEMS. In ether case, the operator or some other designated
individua must promptly review the results of al QC checks and take appropriate follow-up
actionsto correct any problems.

4.2 Daily Checks
4.2.1 Calibration Drift Assessment (Zero and Upscale)

Source ownerg/operators of CEMS must check, record, and quantify the Cdibration Drift (CD)
at two concentrations values at least once dally (approximately every 24 hours). Cdibration Drift
(sometimes called the zero and span check) must be conducted in accordance with the method
prescribed by the manufacturer and be conducted at a zero/low-level and an upscaehigh-level.
The CEMS cdibration mugt, a a minimum, be adjusted whenever the daily zero (or low-leve)
CD or the daly high-level CD exceeds two times the limits of the gpplicable Performance
Specification in Appendix B of Part 60. The CEMS shdl be declared "out-of-control” if either
the low-leve or high-level CD result exceeds twice the specification of the gpplicable PSfor five
consecutive days or when the CD exceeds four times the specification of the applicable PS (see
table 1-1 for example data and caculations). See Section 4.5 for adiscussion of “ out-of-control”
and how it relates to data availability and vaid datareturn (VDR).

Most CEMS are designed to provide for an automeatic initiation of the CD check. After each CD
check the CEM S will automaticaly caculate the CD before the CEMS sdlf-adjusts for any drift
within preset limits. A manua or computerized record (log) of the CD must be maintained by the
CEMS owner or operator.

To manudly cdculate CD aswdl asthe CD limits, use the following equations:

Equation 1a: CD in ppm, CDppy " C &M,

, , C, &M,
Equation 1b: CD in percent, CD,, " - x 100

Equation 1c: CD limitin ppm, CDppyiimit - Ms CPS it
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where:

CDgppy = Cdibration Drift in PPM or pollutant concentration
C , = Cetified Cylinder Vdue

M,, = Monitor Vaue or Reading

CD,, = Cdibration Drift in Percent

M, = Monitor Span

Example cdculaions usng Equation 1a, PS-2 CD and Appendix F limit:
Monitor: SO,

Monitor Span: 1000 ppm

Applicable Performance Specification: PS-2

Applicable CD (PS-2, Section 4.2): 2.5% of CEMS span vaue

40 CFR Part 60, Appendix F CD 5-day limit = 2 x PS-2 CD limit

40 CFR Part 60, Appendix F CD 1-day limit =4 x PS-2 CD limit

Using Equation 1c and the above data:
CDppy Limit = 1000 ppm * 0.025 = 25 ppm

To gpply the Appendix F 5-day limit, multiply the CDppy 1 imi: VAue by two (2):
CDppmi App F 5-day Limit = 2 * 25 ppm = 50 ppm Cdlibration Drift limit for “out-of-control”

To apply the Appendix F 1-day CD limit, multiply the CDppy Limit VAUe by four (4):

CDppy Appendix F 1-day Limit = 4* 25 ppm = 100 ppm Cdibration Drift limit for “out-of-
control”

Example cdculations usng Equation 1b:

1000 ppm * 0.025 = 25 ppm

2* 25 ppm = 50 ppm per day Appendix F limit for 5 consecutive days of unadjusted drift

4* 25 ppm = 100 ppm Appendix F “out-of-control” limit for 1-day of drift
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Table1-1

Monitor: SO, Span (ppm): 1000
low-leve
Difference | 5-day consecutive | 1-day CD Limit
Date | Time | caipraion | CEM | (PPT) 2+ 0.025 4(;;}10)25
(ppm) | (pom) (Ppm)
01/20/98 | 8:00 0.00 7.00 -7.00 50.00 100
01/21/98 | 8:00 0.00 6.10 -6.10 50.00 100
01/22/98 | 8:00 0.00 4.90 -4.90 50.00 100
01/23/98 | 8:00 0.00 -5.00 5.00 50.00 100
01/24/98 | 8:00 0.00 -3.00 3.00 50.00 100
high-level
01/20/98 | &00 | 800.00 | 837.00 | -37.00 50.00 100
01/21/98 | &00 | 800.00 | 826.10 | -26.10 50.00 100
01/22/98 | 800 | 800.00 | 844.90 | -44.90 50.00 100
01/23/98 | 800 | 800.00 | 825.00 | -25.00 50.00 100
01/24/98 | 800 | 800.00 | 833.00 | -33.00 50.00 100

4.2.2 Other Checks (Daily, Weekly, or Monthly)

Other frequent checks (operationd or preventive maintenance) may be required depending on the
CEMS manufacturer's ingtructions and the operator's experience with the monitoring system.
Include al additiona checks on the daily/weekly/monthly log. Logs may be ether kept on paper
or by computerized records. A useful way to chart the type and frequency of operationd and
maintenance checks is to make an activity matrix. The CEMS manufacturer’s manud is useful in

condructing an activity matrix. An example of this type of matrix is
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Activity Frequency
1. Check system zero and span results. Dally
2. Check cylinder pressures.. Weekly
3. Check trace on the recorder and/or printer-legible printing Dally
4. Change pen(s) and paper on the recorder/printer. As required
5. Check for darms and any mafunction Dally
6. Check components of dilution system on the CEMS (if applicable) Bi-weekly
7. Check filters, desiccants, dryers As recommended by
manufacturer
8. Conduct Performance Audit Each caendar quarter
9. CEMS shelter temperature Daly

4.3 Performance and System Audit Requirements (Periodic Checks)
4.3.1 Performance Audit

A performance audit is used to check al of the individua CEMS components and factors which
affect the precison and accuracy of monitoring deta. CEMS accuracy is quantified by using audit
standards of known values or by using U.S. EPA Reference Methods (RM).

All CEMS must be audited at least once each calendar quarter. The Code of the Federa
Regulations, 40 CFR Part 60, Appendix F, lists three different types of performance audits and
Specifies the required dements of each audit.

The three types of performance audits are: Cylinder Gas Audit-CGA, Reative Accuracy Test
Audit-RATA and, Relative Accuracy Audit-RAA.

4.3.1.1 Cylinder Gas Audit (CGA)
A CGA performance audit must be conducted in three of four calendar quarters, but in no more
than three quartersin successon. A CGA gppliesto gaseous pollutant or diluent CEMS and is

not intended to audit other types of monitors associated with CEM S such as flow or temperature
monitors.
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A CGA is conducted by chalenging the CEMS (both pollutant and diluent portions of the
CEMS if gpplicable) with an audit gas of known concentration at two points within the following

ranges.
Table1.2
Audit Gas Range
Audit ] . .
Poir:t Pollutant Monitors Diluent Monitors
(i.e, SO,, NO,)
CoO, 0O,

1 20% - 30% of span value 5% - 8% by volume

4% - 6% by volume

2 50% - 60% of span value 10% - 14% by volume

8% - 12% by volume

Each CEMS must be chdlenged three times at each audit point, and use the average of the three
responses in determining accuracy. Separate audit gas cylinders for audit points 1 and 2 must be
used. See Attachment 2, 40 CFR Part 60, Appendix F, Section 5.1.2 for the entire CGA

procedure and Attachment 1 for CGA example data and calculations.

Three important CGA formulas are as follows (example data and calculations in Attachment 1):

1. Pollutant audit gas is within the correct range for monitor span:

C
Equation 2: P" .vv.xloo
)
where:

P, = Percent Pollutant Audit Gas of the Monitor Span
C , = Cetified Cylinder concentration
M, = Monitor Span

, .1
Equation 3: C, C, Average CEMS Response

[

| =

where:
C,, = Average CEM S Response
C, = individud CEMS Responses
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3. CEMS Accuracy:

_ C.&C,
Equation 4: A" c x100

where:

A = CEMS Accuracy in Percent (%)

C., = Average CEMS Response

C.=Audit Vdue (Certified Cylinder Gas Concentration)

Note: CGA Accuracy isnot an absolute number therefore negative (-) accuracy vaues are
possible.

Important CGA dements:

Challenge the CEM S three times at each audit point.

Use separate audit gas cylinder for audit points 1 and 2.

Do not dilute gas from audit cylinder when chalenging the CEMS.

Allow enough time to assure a stable CEM S response.

Operate each CEMS inits norma sampling mode through dl filters, scrubbers,
conditioners, norma sampling, and as much of the sampling probe asis practicd.

6. Use certified cylinder gases which meet the requirements of Appendix F, Section 5.1.2 (3).
7. Use cylinder gases with current (not expired) certification dates.

8. Use cylinders with pressures grester than 100 ps.

g~ owdNE

4.3.1.2 Linearity Test

A linearity test (performance audit) is required to be conducted on dl Acid Rain CEM S subject
to the Part 75 Appendix B - Quality Assurance and Quality Control Procedures. Smply stated,
alinearity test is Part 75's verson of the Part 60, Appendix F CGA. The linearity test differs
from the CGA in the following ways

1. A zero-level concentration is specified, defined and is arequired part of the audit.

2. A third upscae pollutant gas concentration is required.

3. Additiona requirements of cylinder audit gases including zero ar materids.

4.  Thelineaity error (LE) formulais different from the CGA accuracy formula (see formula
below).

5. TheLEIlimitis5.0% (dternate limit: |R-A| islessthan or equa to 5 ppm for SO, and NO,
; or for dilutant monitors, 0.5% CO, or O, whichever islessredtrictive)

A linearity test requires the CEM S to be chdlenged at the following four concentration levels

1. Zero-leve concentration: O to 20% of span
2. Low-leve concentration: 20 to 30% of span
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3. Mid-leve concentration: 50 to 60% of span
4. High-level concentration: 80 to 100% of span

Note: The linearity test low-level concentration range is the same range as that for the CGA low
range. Thelinearity test mid-level concentration is the same range as that for the CGA high
range. This overlap in concentration ranges between Part 75, Appendix B and Part 60,
Appendix F dlows sources which must meet both auditing and reporting requirements to conduct
only one audit during the caendar quarter on those CEMS. However, as noted above, linearity
(LE) and CGA accuracy (A) is cdculated and reported differently.

* *
Equation 5: LE*" REA x100

where:

LE = Percentage Linearity error, based upon the reference value
R = Reference vaue of Low-, mid-, or high-level calibration gasintroduced into the CEMS

A = Average of the CEM S responses

Differences between the Part 75 Linearity Test and the Part 60 CGA

Linearity Test

CGA

Zero-leve concentration is defined and isa
required part of the linearity test.

Zero isnot defined nor isarequired part
of the CGA.

Three upscae gas concentrations and a zero
concentration are required (four concentration
levels).

Two upscae gas concentrations are
required (no zero concentration is

required).

Detalled zero-level and upscale audit gas
certification requirements.

Some upscde audit gas certification
requirements.

Linearity Error formula (absolute vaue, only
positive results):

*R&A‘k

LE*® x100

CGA accuracy formula (negetive results
possible):

C &C
A"=—_2x100
C

a

Linearity Error limit = 5.0%

CGA Accuracy limit = +15%

Electronic report to EPA.

Paper report to state (IDEM).
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4.3.1.3 Relative Accuracy Test Audit (RATA)

A RATA isan audit in which datafrom a CEMS is compared to data from EPA reference
methods of 40 CFR Part 60, Appendix A. CEMS accuracy is determined RELATIVE to the
EPA reference method. Although the same EPA reference methods are used to determine
emissions for compliance purposes (as in astack test), the primary function of reference method
datain aRATA is as the benchmark for comparison with the CEM S data.

A RATA isinitidly conducted during the certification or performance specification testing period
of each CEMS. After theinitia certification had been completed the RATA performance audit
must be conducted at least once every four cdendar quarters.

Because of the amount of equipment, staff and time resources necessary to conduct a RATA,
most sources dect to hire a contractor to preform this audit. IDEM maintainsalist of test consults
who are equipped to perm thistype of testing. Thislist is available on request by contacting the
OAM, CDS at the above mentioned number.

4.3.1.4 Relative Accuracy Audit (RAA)

A Rdative Accuracy Audit is an abbreviated verson of aRATA and was origindly intended for
auditing CEMS (3 out of 4 calendar quarters) which were not designed to accept Cylinder Gas
Audits (CGA). Only threetest runs are required for an RAA but asin aRATA, the PS
requirements in Appendix B must be met. Currently, al gaseous CEM S in Indiana are capable of
accepting a CGA s0 the expendve and time-consuming RAA is not routinely performed. For
more information on RAA refer to Attachment 2 (40 CFR Part 60, Appendix F, Section 5.1.3).

4.3.2 Systems Audit

Volume Il of the EPA Qudity Assurance Handbook for Air Pollution Measurement Systems
defines a systems audit as "a systematic qualitative review of facilities, equipment, traning,
procedures, record-keeping, validation, and reporting aspects of atotal (quality assurance)
system, to arrive a a measure of the capability and ability of the system.” A systems audit may be
conducted on a scheduled frequency by the source's environmental auditor. However, IDEM-
OAM may conduct a systems audit on any source which exhibits problems with producing data
of sufficient qudity and quantity to demongtrate compliance with the gpplicable sandard. The
Quadity Assurance Plan is used as aguide for conducting a systems audit. The Plan dlows the
auditor to determine if the sourceis following dl QA/QC procedures specified in the Plan and it
a so guides the auditor when reviewing the source's CEM S operating logs, records, and data. In
some cases a performance audit will aso be conducted in conjunction with a systems audit. For
the purpose of conducting quarterly audits, the CDS requires 35 day advanced notification for
RATA'’s conducted for forma audit purposes. A source need not notify CDS whenever a CGA
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or RAA is conducted. However, this office may request notification and may observe, or conduct
source audits whenever a source has demonstrated, through failed audits, that their QA program
is deficient.

4.4 Cylinder Gas Certification Requirements

441 Selection of Audit Gases

Table 1-2 and section 1.3.1.2 define the ranges of calibration gases which must be used for Part
60 and Part 75 CEMS audits. For the purpose of conducting the CGA, the individua performing
the audit must use audit gases that have been certified by comparison to the Nationa Bureau of
Standards (NBS) gases Standard Reference Materials (SRM’s) or, NBS EPA approved gas
manufacturer’ s Certified Reference Materias (CRM’s) following EPA Traceability Protocol No.
1. Asan dternative, CRM’ s maybe used directly as audit gases.

When performing linearity checks for Part 75 monitors, the auditor must use either SRM gases,
NIST Traceable Reference Materids, or Certified Reference Materids following EPA
Traceability Protocol No. 1.

Documentation in the form of a certification sheet specific for each gas used must be included in
the find audit report.

45  DataAvailability Requirementsand Calculations

As the name gtates, a continuous emission monitoring system is expected to produce monitoring
data continuoudy while the source isin operation. However, any monitor will have periods of
down-time in which it may not be producing data. Short periods of missng data are expected
and accounted for (not counted as missing data) when cal culating monitor down-time. For
example, cdibrations and quarterly audits are not counted as missing data. Short periods of
missing data might occur when performing preventative maintenance on the monitor(s). See
Attachment 4, Section 5.5.6 for more information on data availability (data capture).

IDEM does not have aminimum valid data requirement for emissonsdaia Each sourceis
expected to capture as much data as possible so that any emissions (such as excess emissions)
can be documented. Periods of missing data and the reason for their occurrence must be
included in the source's quarterly report to IDEM. IDEM evauates each source with less than
100% vdid data returned (VDR) and makes determinations on a case by case basis asto any
enforcement action(s) that may be taken.

A CEM S which exceeds the limits of adaily cdibration, quarterly audit, or any other QC check
must be designated by the owner/operator as "out-of-control” and the problem must be corrected
as soon as possible. Any data captured between two “out-of-control” periodsis not considered
valid data and does not count towards VDR requirements. Rapid corrective action in these cases
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IS necessary to avoid possible enforcement action based on unacceptably low vaid data capture
in any given quarter. Any data produced which the source deems questionable (not representative
of the actud emissons) should be designated as suspect. The source must submit this suspect
data, along with the reasons for the data being suspect, to IDEM for review. IDEM will make
the find determination asto the vaidity of dl data

To cdculate monitor down time use the following equation

% Monitor Down Time = (Tota Source Operating Hours - CEM S Operation Time) x 100
Totd Source Operating Time

Example Calculation:

Tota Source Operating Time = 1659.5 hours
CEMS Operating Time = 1493.0 hours

% of Monitor Down Time = [(1659.5-1430.0) / 1659.5] x 100 = 13.8%

50 MONITORING SYSTEM MALFUNCTIONS
5.1 Initial Source Response

At some period during a monitoring sysems lifetime it is likely to experience periods of
malfunction. These mafunctions can be the result of generd wear and tear on the system, or may
be the result of an unforseen circumstance such as alightning strike or power surge. Regardless,
malfunctions prevent the source from obtaining valid monitoring data and contribute to source
downtime. These periods must be identified and included with the source s quarterly report.
However, IDEM recognizes the nature of these types of malfunctions and evauatesthem on a
case by case basis.

When faced with a monitoring system mafunction the source should fix the problem and bring the
monitor back into operation as quickly as possible. Please note that during the evauation of a
monitoring system mafunction, IDEM will take into consderation both the nature of the
mafunction, and the source s response. Although certain types of mafunctions are inevitable,
inadequate responses, or failure to correct the cause of repeated monitoring system mafunctions
must be avoided.
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5.2 Alternate Monitoring

While some mdfunctions may be able to be fixed rdatively rgpidly (hours), in other casesit may
not be possible for the source to identify the amount of time the corrective actions will take. In
these Stuaionsiit is recommended the source implement an dternative monitoring strategy. The
purpose of this aternative monitoring isto collect data which indicates that the unit which the
monitoring system served remains in compliance. The source can then provide this information to
the IDEM. This evidence may then be taken into account by the IDEM upon review of the
source' s compliance status with respect to percent downtime and data vaidity in the affected
quarter/s.

5.3 Example Alternative M onitoring Strategies

Although it isimpossible to discuss dl the dterative monitoring possibilities here, severd examples
are listed below. Be advised that for sources required to obtain a Title V' permit, mandatory
dternative monitoring strategies may be contained in the permit. For sources which do not have
mandatory aternative monitoring conditions or are not required to obtain a Title V permit, the
IDEM and the source must reach agreement on the parameters to be monitored prior to their use
asasurrogate indicator of compliance. Failure to agree on the aternative monitoring parameters
may prevent them from being recognized by the IDEM. A good place for a source to describe
it's potentia aternative monitoring practices would be to include them in the source s monitoring
plan. Using this gpproach the source can avoid confusion and immediately implement an

gpproved dternative monitoring strategy in the event of a monitor mafunction.

Example 1

SO2/NOx Monitor Malfunction

Alternative Monitoring could include the use of a portable andyzer to take pollutant/diluent
readings. Supplemental monitoring of various unit or control device operationa parameters
deemed suitable by both the source and the IDEM as acceptable indicators may aso be utilized.
These could include parameters such as PH or pressure drops on a venturi scrubber for SO2
control, or operationa parameters of combustion for NOx emission rates. These parameters
should be implemented at intervals no less frequent than once per hour unless a different sampling
schedule has been agreed upon by both the source and the IDEM.

Ch. 2Py. 21



6.0 RECORD-KEEPING AND REPORTING OF QUALITY ASSURANCE
ACTIVITIES

6.1  Daily or Weekly L og Booksand Check Sheets

A daily or weekly log for QC checks must be maintained for each CEMS. Thislog helpsto
ensure that dl daily and weekly maintenance and QC activities are performed. The log provides
a permanent record for supervisors and for regulatory officids to verify that QC checks and
routine maintenance were done on a pecific date and time.

Activities such as the results of the daily zero and span check must be recorded in thelog. The
log should be patterned after the checks specific to each brand and model of CEMS. Refer to
the CEMS manud for theitemsto include on thelog. The operator's experience should dso
dictate which items to include and the amount of detail to add to thelog. The log can take many
forms, thereis no requirement as to the exact organization or type of the daily log. All records
related to CEM S QA/QC and operation must be kept by the source and available for ingpection
for aminimum of 3 years

A bound numbered log book provides the most assurance that QC checks were performed daily
should the data were ever be questioned. Bound log books are not required so, many operators
may elect to use aloose leaf or three-ring binder type of log book. Since most CEMS use a
computerized Data Acquisition and Handling System( DAHS), a PC complied log isaso
acceptable.

6.2  Quarterly Reporting

Within thirty (30) days after the end of each calendar quarter, each source operating a CEMS
must submit aquality assurance report to IDEM-OAM. Information which must be provided in
this report includes:

1. Thename(s) of contact person(s) responsible for the report,

2. Thelocation of each CEMS (stack, unit or duct designation),

3. All dataused to caculate the calibration error assessment (Section 4.3.1).

IDEM reviews dl quarterly QA reports for completeness, correct use of equations and
caculations, and audit results. A complete and descriptive audit report ensuresthat al concerned
parties are adequately informed as to the operationa status of the source's CEMS.

Unless specificaly requested, sources ar e not required to submit to IDEM-OAM the following:
daily, weekly, or monthly operationa logs, daily zero and span data, and routine maintenance
informetion.
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7.0 RECORD-KEEPING AND REPORTING OF EXCESSEMISSIONS

7.1 Excess Emissions Reports (EER)

Quarterly excess emissons reports are required for sources which monitor emissons for
compliance with an applicable rule or subpart. Asthe name implies, these reports are a summary
of the ingtances in which the pollutant concentration exceeds the gpplicable limit during the

source' s averaging period.

The Excess Emissons Report isasummary of three parameters:

a Facility Operating Time may be reported as either the time in operation, or
asthetota process down-time.
b. CEMS Down-time (due to mafunction, maintenance and QA/QC) must be

reported in red-time hours. During periods of mafunction, the cause of the
malfunction and corrective action taken should be described. For other
periods of invalid data, the cause of the invalid data and the corrective
action/s taken should be reported.

In addition to the above information, a source mugt indicate the identification of the monitored
facility (i.e, No. 6 Boiler) aswdl as the period of time covered in the EER (i.e., First Quarter
1994).

The EER must be submitted to IDEM no later than thirty (30) days after the end of the quarter for
reports due quarterly and no later than fifteen (15) days after the end of the month for reports due
monthly. These reports should be submitted to:

Ed Surla, Chief,

Compliance Data Section
Office of Air Management
P.O. Box 6015

Indianapolis, IN 46206-6015

An example quarterly EER is available upon request to the Compliance Data Section of IDEM.
The example EER is only a guiddine and should be tailored to fit your monitoring needs. Form 3
on page 25 provides a template for a quarterly excess emissions summary report.
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8.0

10.

SUMMARY OF INDIANA CEMSREQUIREMENTS

(Section 2.3) Submit the proposed CEMS location to IDEM, OAM for review and
gpprova 35 days prior to ingalation.

(Section 2.3) Perform a certification test for each indaled CEMS meeting the
requirements of 40 CFR Part 60, Appendix B, PS-2 (and any other applicable PS)

(Section 2.3) Submit the certification test datato IDEM, OAM for review and approva
within 45 days after the completed test.

(Section 3.4) Submit a Quaity Assurance Planto IDEM, OAM for review and approva
within 45 days after the completed certification test. Submit any revisonsto the QA Plan
to IDEM, OAM at least biennidly.

(Section 4.2.1) Dally, perform a calibration drift assessment (zero and span).

(Section 4.3.1) Quarterly, conduct a performance audit on each CEMS according to
PS-2 and the manufacturer's instructions.

(Section 5.2) Within 30 days after the end of the calendar quarter, submit a QA report
with the information specified in Section 5.2.

(Section 6.1) Within thirty (30) days following the end of each caendar quarter, submit
an excess emission report to IDEM, OAM Compliance Data Section.

(Section 5.1) Maintain QC logs: daily or weekly.

(Section 5.1) Keep data, records and logs of QC, monitor operation for a minimum of
three (3) years.
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Form 3 - Excess Emission Report

Emissons Data Summary

CEM S Performance Summary

1 Durtion of excess emissons (in
gX minute averages) in reporting
period due to:

1. CEMSdown-time (in hours) in reporting
period dueto:

a Startup/Shutdown

a Monitor Equipment Mdfunctions

b: Control Equipment Problems

b: Non-Monitor Equipment Mafunctions

¢ Process Problems

c. Qudity Assurance Cdibrations

d: Other Known Causes

d: Other Known Causes

e Unknown Causes

e Unknown Causes

2. Totd Duration of Excess Emissons

2. Totd CEMS Down-Time
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Attachment 1

Example CGA Data
Table1A-1

Plant / Unit: Central / Unit #1

Company: ABC,
Inc.

Audit Date: 1/5/98

Auditor: ABC, Inc/ RJS

Monitor Brand: TECO 42

S.N.: 42-1234-126

Parameter: SO2

Span: 500 ppm

Audit Point 1 - Low Concentration [20% - 30% of Span]

Audit Point 2 - High Concentration [50% - 60% of Span]

Cylinder S.N.: XY-102102 Concentration: 134.00 ppm | Cylinder S.N.: XY-102108 Concentration: 269.00 ppm
Cylinder Expiration Date: 9/12/98 Cylinder Expiration Date: 9/12/98
Run Number CEMS Response (ppm) Run Number CEMS Response (ppm)
1 130.50 1 272.00
2 131.20 2 262.50
3 129.90 3 260.40
Ave CEMS Response 130.53 Ave CEMS Response 264.97
Accuracy -2.59% Accuracy -1.50%
Limit: Passif <+ 15% Pass Limit: Passif <+ 15% Pass
Monitor Brand: Milton Roy S.N.: N9G- 1234Q Parameter: CO2 Span: 20%

3300

Audit Point 1 - Low Concentration [5%- 8% by Volume]

Audit Point 2 - High Concentration [10% -14% by

Volume]

Cylinder S.N.: XY-102102

Concentration: 6.20 %

Cylinder S.N.: XY-102108

Concentration: 12.30 %

Run Number CEMS Response (%) Run Number CEMS Response (%)
1 6.80 1 11.90
2 6.10 2 11.80
3 5.90 3 12.00
Ave CEMS Response 6.27 Ave CEMS Response 11.90
Accuracy -1.08% Accuracy -3.25%
*Limit: Passif <+ 15% Pass *Limit: Passif <+ 15% Pass

* or + 5 ppm, whichever is greater [40 CFR Part 60, Appendix F, Section 5.2.3 (2)].
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1. Pollutant audit gas is within the correct range for monitor span:

C
Equation2: P~ vv-xloo
S
where:
P . = Percent Pollutant Audit Gas of the Monitor Span
C , = Catified Cylinder concentration
M, = Monitor Span

Example Cdculations.
C, =134 ppm (Audit Point 1 - Low Certified Cylinder Concentration)
M, = 500 ppm (SO, monitor span)

Equation 2: P %xlOO' 26.8% Low Range requirement: 20% - 30%

C, =269 ppm (Audit Point 2 - High Certified Cylinder Concentration)
M, = 500 ppm (SO, monitor span)

Equation 2: P.- %xlOO' 53.8% High Range requirement: 50% - 60%

Note: the diluent gas ranges are not caculated, see table 1-1 for the specified ranges.

n
Equation 3: C." Tl]j C, Average CEMS Response
"1
where:
C., = Average CEMS Response
C; =individuad CEMS Responses

Example Cdculations.
0, 0,
Equation3: C_* 130.5%131 2%129.9 . 130.53  Audit Point 1 - Low Concentration
3 CEMS Response
0,
Equaion3  C*2/2M2625%2604. 56, o7 Audit Point 2 - High Conoentration
CEMS

Response

3. CEMS Accuracy:

, C.&C,
Equation 4: A" c X100

a
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where:

A = CEMS Accuracy in Percent (%)

C., = Average CEMS Response

C.=Audit Vdue (Certified Cylinder Gas Concentration)

Example Cdculations.
Equation 4:
Audit Point 1 - Low Concentration Accuracy
A 23063813400, 1 05 ¢ 5606
134.00
Audit Point 2 - High Concentration Accuracy
269.00
Note: CGA Accuracy ishot an absolute number therefore minus (-) accuracy
vaues are possihle,
Linearity Formulasand Calculations
* *
Equation 5: LE" A 100
where:

LE = Percentage Linearity error, based upon the reference value
R = Reference vdue of low-, mid-, or high-level cdlibration gasintroduced into the CEMS
A = Average of the CEM S responses

Example Cdculations (using the data from Table 1A-1):

Equation 5:
* &3
LE" 134.00&130.63 100" 3.37 "5 5104 Low-level
134.00 134.00
* *
LE" 269.00&.264.97 x100* 4.03 *1.50% Mid-leve
269.00 134.00

Ch. 2 Py. 28



Example RATA - Data & Calculations

Run Reference Method CEMS Differences Squared Differences
Number | (RM) (IbsyMMBTU) (Ibs’'MM Btu) (d;=CEM - RM) (d)?
1 0.2905 0.3128 0.0223 0.00049729
2 0.2958 0.3163 0.0205 0.00042025
3 0.3327 0.3361 0.0034 0.00001156
4 0.3375 0.3440 0.0065 0.00004225
5 0.3326 0.3322 -0.0004 0.00000016
6 0.2995 0.3155 0.016 0.00025600
7 0.3099 0.3251 0.0152 0.00023104
8 0.3165 03278 0.0113 0.00012769
9 0.3625 0.3592 -0.0033 0.00001089
10
11
12
Sum 28775 2.9690 0.0915 0.00159713
Mean 0.3197 0.3299 0.0102 m
n=9 n-1=8 Sum of the Squared Differences=  0.00159713
RM " 0.3197  t,4,s=2306 Sum of the Differences Squared = 0.00837225
d. " 0.0102 Confidence Coefficient (CC) = 0.0070

Standard Deviation (S)) =  0.0091

na t o975 na t 0075 na t0.075 n?2 t o975

2 12.706 5 2.776 8 2.365 11 2.228
3 4.303 6 2571 9 2.306 12 2.201
4 3.182 7 2.447 10 2.262 13 2.179

2Thevaluesin the above table are corrected for n-1 degrees of freedom.
Use n equal to the number of individual values.
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Arithmetic Mean:

Example Cdculation:

1 n
d—3g d
nT’l !

.0223%.0205%.0034%.0065&.0004%.016%.0152%.0113&.0033

a-
9
0 2
n (_- di)
- dZ& i"1
L
Standard Deviation:  S," | - L n
\ n&l
2
Example Cdculation:  S;" . -
9&1

S
Confidence Coefficient:  CC ™ t; g75 —

Example Cdculation:

Rdative Accuracy:

Example Cdculaion:

n

0.0091
/3

CC " 2.306 " 0.0070

RAI

Z0HCC s 100

RM

« *0.0102*%*0.0070*
0.3197

RA x100 * 5.38%
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Attachment 2

40 CFR PART 60
APPENDIX F--QUALITY ASSURANCE PROCEDURES

PROCEDURE 1. QUALITY ASSURANCE REQUIREMENTS
FOR GASCONTINUOUSEMISSION
MONITORING SYSTEMSUSED FOR COMPLIANCE DETERMINATION

1. Applicability and Principle

1.1 Applicability. Procedure 1 is used to evauate the effectiveness of qudity control (QC) and
quality assurance (QA) procedures and the qudity of data produced by any continuous emission
monitoring system (CEMYS) that is used for determining compliance with the emisson standards
on a continuous bas's as specified in the gpplicable regulation. The CEMS may include pollutant
(e.g., SO, and NOy) and diluent (e.g.,0, or CO,) monitors.

This procedure specifies the minimum QA requirements necessary for the control and assessment
of the quality of CEM S data submitted to the Environmentd Protection Agency (EPA). Source
owners and operators responsible for one or more CEM S's used for compliance monitoring must
meet these minimum requirements and are encouraged to develop and implement amore
extensive QA program or to continue such programs where they dready exi.

Data collected as aresult of QA and QC measures required in this procedure are to be submitted
to the Agency. These data are to be used by both the Agency and the CEM S operator in

ng the effectiveness of the CEMS QC and QA procedures in the maintenance of
acceptable CEM S operation and vaid emission data.

Appendix F, Procedure 1 is applicable December 4, 1987. The firss CEM S accuracy
assessment shall be arelative accuracy test audit (RATA) (see section 5) and shall be completed
by March 4, 1988 or the date of theinitia

performance test required by the applicable regulation, whichever islater.

1.2 Principle. The QA procedures consst of two distinct and equaly important functions. One
function is the assessment of the quality of the CEM S data by estimating accuracy. The other
function is the control and improvement of the qudity of the CEMS data by implementing QC
policies and corrective actions. These two functions form a control loop:

When the assessment function indicates that the data quadlity is inadequate, the control effort must

be increased until the data qudlity is acceptable. In order to provide uniformity in the assessment
and reporting of data qudlity, this procedure explicitly specifies the assessment methods for
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response drift and accuracy. The methods are based on procedures included in the applicable
performance specifications (PS's) in appendix B of 40 CFR part 60. Procedure 1 also requires
the andysis of the EPA audit samples concurrent with certain reference method (RM) analyses as
specified in the applicable RM's.

Because the control and corrective action function encompasses a variety of policies,
specifications, sandards, and corrective measures, this procedure treats QC requirementsin
genera termsto alow each source owner or operator to develop a QC system that is most
effective and efficient for the circumstances.

2. Definitions

2.1 Continuous Emisson Monitoring System. The total equipment required for the determination
of agas concentration or emission rate.

2.2 Diluent Gas. A mgjor gaseous condtituent in a gaseous pollutant mixture. For combustion
sources, CO, and O, are the mgjor gaseous condtituents of interest.

2.3 Span Vdue. The upper limit of a gas concentration measurement range thet is specified for
affected source categories in the applicable subpart of the regulation.

2.4 Zero, Low-Level, and High-Level Vaues. The CEMS response values related to the source
specific gpan vdue. Determination of zero, low-leved, and high-level vauesis defined in the
appropriate PSin gppendix B of this part.

2.5 Cdlibration Drift (CD). The difference in the CEMS output reading from areference vaue
after aperiod of operation during which no unscheduled maintenance, repair or adjustment took
place. The reference value may be supplied by a cylinder gas, gas cell, or opticd filter and need
not be certified.

2.6 Rdative Accuracy (RA). The absolute mean difference between the gas concentration or
emission rate determined by the CEM S and the value determined by the RM's plusthe 2.5
percent error confidence coefficient of a series of tests divided by the mean of the RM tests or the
goplicable emission limit.

3. QC Requirements
Each source owner or operator must develop and implement a QC program. As a minimum,

each QC program must include written procedures which should describe in detail, complete,
step-by-step procedures and operations for each of the following activities:
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1. Cdlibration of CEMS.

2. CD determination and adjustment of CEMS.

3. Preventive maintenance of CEMS (including spare parts inventory).
4. Datarecording, caculations, and reporting.

5. Accuracy audit proceduresincluding sampling and andysis methods.
6. Program of corrective action for mafunctioning CEMS.

As described in Section 5.2, whenever excessive inaccuracies occur for two consecutive
quarters, the source owner or operator must revise the current written procedures or modify or
replace the CEMS to correct the deficiency causing the excessive inaccuracies.

These written procedures must be kept on record and available for ingpection by the enforcement
agency.

4. CD Assessment

4.1 CD Requirement. Asdescribed in 40 CFR 60.13(d), source owners and operators of
CEMS must check, record, and quantify the CD at two concentration values at least once daily
(approximatdly 24 hours) in accordance with the method prescribed by the manufacturer. The
CEMS cdibration mugt, as minimum, be adjusted whenever the daily zero (or low-level) CD or
the daily high-level CD exceeds two times the limits of the applicable PSsin gopendix B of this
regulation.

4.2 Recording Requirement for Automatic CD Adjusting Monitors. Monitors that autometicaly
adjust the data to the corrected calibration values (e.g., microprocessor control) must be
programmed to record the unadjusted concentration measured in the CD prior to resetting the
cdibration, if performed, or record the amount of adjustment.

4.3 Criteriafor Excessve CD. If either the zero (or low-levd) or high-level CD result exceeds
twice the gpplicable drift specification in appendix B for five, consecutive, daily periods, the
CEMS is out-of-control.

If either the zero (or low-level) or high-level CD result exceeds four times the gpplicable drift
specification in appendix B during any CD check, the CEMS is out-of-contral. If the CEMSis
out-of-control, take necessary corrective action. Following corrective action, repeat the CD
checks.

4.3.1 Out-Of-Control Period Definition. The beginning of the out-of-control period is the time
corresponding to the completion of the fifth, consecutive, daily CD check with a CD in excess of
two times the dlowable limit, or the time corresponding to the completion of the daily CD check
preceding the daily CD check that resultsin a CD in excess of four times the dlowable limit. The
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end of the out-of-control period is the time corresponding to the completion of the CD check
following corrective action that resultsin the CD's a both the zero (or low-level) and high-leve
measurement points being within the corresponding dlowable CD limit (i.e,, either two times or
four times the alowable limit in gopendix B).

4.3.2 CEMS Data Status During Out-of-Control Period. During the period the CEMSis
out-of-control, the CEM S data may not be used in calculating emisson compliance nor be
counted towards meeting minimum data availability as required and described in the applicable
subpart [e.g., 60.47&(f)].

4.4 Data Recording and Reporting. Asrequired in 60.7(d) of this regulation (40 CFR part 60),
al measurements from the CEM S must be retained on file by the source owner for e least 2
years. However, emission data obtained on each successve day whilethe CEMSis
out-of-control may not be included as part of the minimum daily data requirement of the
applicable subpart [e.g., 60.47a(f)] nor be used in the calculation of reported emissions for that

period.

5. Data Accuracy Assessment

5.1 Auditing Requirements. Each CEMS must be audited at least once each calendar quarter.
Successive quarterly audits shal occur no closer than 2 months. The audits shdl be conducted as
follows

5.1.1 Relative Accuracy Test Audit (RATA). The RATA must be conducted at least once every
four caendar quarters. Conduct the RATA as described for the RA test procedure in the
applicable PSin appendix B (e.g., PS 2 for SO, and NOy). In addition, analyze the appropriate
performance audit samples received from EPA as described in the applicable sampling methods
(e.g., Methods 6 and 7).

5.1.2 Cylinder Gas Audit (CGA). If gpplicable, a CGA may be conducted in three of four
caendar quarters, but in no more than three quarters in succession.

To conduct aCGA: (1) Chdlengethe CEMS (both pollutant and diluent portions of the CEMS,
if gpplicable) with an audit gas of known concentration a two points within the following ranges:
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Audit Range
Au_d|t Pollutant Diluent monitors for--
point .
monitors
CO, 0O,

1. 20 to 30% of 5t0 8% 4 t0 6% by

pan vaue. by volume. volume.
2. 50 to 60% of 10t0 14% by 8to 12% by

pan vaue. volume. volume.

Challenge the CEM S three times at each audit point, and use the average of the three responses
in determining accuracy.

Use of separate audit gas cylinder for audit points 1 and 2. Do not dilute gas from audit cylinder
when chdlenging the CEMS.

The monitor should be chalenged at each audit point for a sufficient period of time to assure
adsorption-desorption of the CEM S sample transport surfaces has stabilized.

(2) Operate each monitor in its normal sampling mode, i.e., pass the audit gas through dl filters,
scrubbers, conditioners, and other monitor components used during norma sampling, and as
much of the sampling probe asis practicd. At aminimum, the audit gas should be introduced at
the connection between the probe and the sampleline.

(3) Use audit gases that have been certified by comparison to National Bureau of Standards
(NBS) gaseous Standard Reference Materids (SRM's) or NBS/EPA approved gas
manufacturer's Certified Reference Materids (CRM's) (See Citation 1) following EPA
Traceahility Protocol No. 1 (See Citation 2). Asan dternative to Protocol No. 1 audit gases,
CRM's may be used directly as audit gases. A list of gas manufacturers that have prepared
gpproved CRM'sis available from EPA at the address shown in Citation 1. Procedures for
preparation of CRM's are described in Citation 1. Procedures for preparation of EPA
Traceability Protocol 1 materids are described in Citation 2.

The difference between the actua concentration of the audit gas and the concentration indicated
by the monitor is used to assess the accuracy of the CEMS.

5.1.3 Rdative Accuracy Audit (RAA). The RAA may be conducted three of four calendar
quarters, but in no more than three quartersin successon. To conduct aRAA, follow the
procedure described in the applicable PSin gppendix B for the relative accuracy test, except
that only three sets of measurement data are required. Anadyses of EPA performance audit
samples are also required.
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The relive difference between the mean of the RM vaues and the mean of the CEMS
responses will be used to assess the accuracy of the CEMS.

5.1.4 Other Alternative Audits. Other alternative audit procedures may be used as approved by
the Administrator for three of four caendar quarters. One RATA isrequired at least once every
four caendar quarters.

5.2 Excessive Audit Inaccuracy. If the RA, using the RATA, CGA, or RAA exceeds the criteria
in section 5.2.3, the CEMS is out-of-contral. 1f the CEMS is out-of-control, take necessary
corrective action to eliminate the problem. Following corrective action, the source owner or
operator must audit the CEMSwith aRATA, CGA, or RAA to determineif the CEMSis
operating within the specifications. A RATA must dways be used following an out-of-control
period resulting from aRATA. The audit following corrective action does not

require analysis of EPA performance audit samples. If audit results show the CEMSto be
out-of-control, the CEMS operator shall report both the audit showing the CEMSto be
out-of-control and the results of the audit following corrective action showing the CEM S to be
operating within specifications.

5.2.1 Out-Of-Control Period Definition. The beginning of the out-of-control period isthe time
corresponding to the completion of the sampling for the RATA, RAA, or CGA. Theend of the
out-of-control period is the time corresponding to the completion of the sampling of the
subsequent successful audit.

5.2.2. CEMS Data Status During Out-Of-Control Period. During the period the monitor is
out-of-control, the CEM S data may not be used in calculating emisson compliance nor be
counted towards meeting minimum data availability as required and described in the applicable
subpart [e.g., 60.47&(f)].

5.2.3 Criteriafor Excessve Audit Inaccuracy. Unless specified otherwise in the goplicable
subpart, the criteria for excessive inaccuracy are:

(1) For the RATA, the dlowable RA in the gpplicable PS in gppendix B.

(2) For the CGA, £ 15 percent of the average audit value or = 5 ppm, whichever is greater.
(3) For the RAA, = 15 percent of the three run average or + 7.5 percent of the applicable
standard, whichever is gredter.

5.3 Criteriafor Acceptable QC Procedure. Repeated excessive inaccuracies (i.e., out-of-control
conditions resulting from the quarterly audits) indicates the QC procedures are inadequate or that
the CEMS isincapable of providing qudity data. Therefore, whenever excessive inaccuracies
occur for two consecutive quarters, the source owner or operator must revise the QC procedures
(see Section 3) or modify or replace the CEMS.
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6.Cdculaionsfor CEMS Data Accuracy

6.1 RATA RA Cdculation. Follow the equations described in Section 8 of gppendix B, PS2to
cdculate the RA for the RATA. The RATA must be caculated in units of the gpplicable emisson
standard (e.g., ng/J).

6.2 RAA Accuracy Cdculation. Use Equation 1-1 to caculate the accuracy for the RAA. The
RAA must be cdculated in units of the applicable emisson sandard (e.g., ng/J).

6.3 CGA Accuracy Cdculation. Use Equation 1-1 to caculate the accuracy for the CGA, which
is caculated in units of the gppropriate concentration (e.g., ppm SO, or percent O,). Each
component of the CEMS must meet the acceptable accuracy requirement.

Eqg. 1-1

A=C,-C,

Ca

where:
A = Accuracy of the CEMS, percent.
C,, = Average CEMS response during audit in units of gpplicable standard or gppropriate
concentration.
C, = Average audit vaue (CGA certified vaue or three-run average for RAA) in units of
gpplicable standard or appropriate concentration.

6.4 Example Accuracy Caculaions. Example caculaionsfor the RATA, RAA, and CGA are
available in Attachment 3.

7. Reporting Requirements

At the reporting interval specified in the gpplicable regulation, report for eeach CEMS the
accuracy results from Section 6 and the CD assessment results from Section 4. Report the drift
and accuracy information as a Data Assessment Report (DAR), and include one copy of this
DAR for each quarterly audit with the report of emissions required under the applicable subparts
of this part.

Asaminimum, the DAR must contain the following informetion:

1. Source owner or operator name and address.

2. ldentification and location of monitorsin the CEMS.

3. Manufacturer and model number of each monitor in the CEMS.

4. Assessment of CEM S data accuracy and date of assessment as determined by aRATA,
RAA, or CGA described in Section 5 including the RA for the RATA, the A for the RAA or
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CGA, the RM reaults, the cylinder gases certified values, the CEM S responses, and the
caculations results as defined in Section 6. If the accuracy audit results show the CEMSto be
out-of-control, the CEM S operator shal report both the audit results showing the CEMS to be
out-of-control and the results of the audit following corrective action showing the CEMSto be
operating within specifications.

5. Results from EPA performance audit samples described in Section 5 and the gpplicable RM's.
6. Summary of dl corrective actions taken when CEM S was determined out-of-control, as
described in Sections 4 and 5.

An example of a DAR format isshown in Figure 1.
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Figure 1--EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT

Company NaME--==============m oo
Plant name---====-==cmcmmmem oo e e
Source Unit NO.==--==-============m==mmmmmoemememeeeee oo
CEMS manufacturer----=-==-=====nmmmmmmm oo

Ch. 2 Py. 38



Model NO.---------m oo
CEMS serial N0.-------===mmmm oo oo
CEMS type (e.g., iN SItU)----==----==mmmmmm oo
CEMS sampling location (e.g., control device outlet)------------------
CEMS span va ues as per the applicable regulation:

(e.g., SO, ppm, NOy

|. Accuracy assessment results (Complete A, B, or C below for each CEMS or for each
pollutant and diluent andyzer, as applicable)) If the quarterly audit results show the CEMSto be
out-of-control, report the results of both the quarterly audit and the audit following corrective
action showing the CEMS to be operating properly.
A. Reative accuracy test audit (RATA) for (e.g., SO, inng/d).
1. Date of audit

2. Reference methods (RM's) used
3. Average RM value

4. Average CEM S value

5. Absolute value of mean difference [d]
6. Confidence coefficient [CC]

(e.g., Methods 3 and 6).
(e.g., ng/J, mg/ds?, or percent volume).

7. Percent relative accuracy (RA) percent.

8. EPA performance audit results:

a. Audit lot number (1) (2

b. Audit sample number (1) (2

c. Results (mg/ds?) (1) 2

d. Actua vaue (mg/dsm?)* (1) (2)

e. Relative error* (1) (2

B. Cylinder gas audit (CGA) for , (&.9., SO, in ppm).
Audit Audit
pointl | point2

1. Date of audit

3. Date of certification

6. CEMS response va
7. Accuracy................

2. Cylinder ID number...........

4. Type of cetification...........
5. Certified audit value...........

ue.........

(e.g., EPA Protocol 1 or CRM).
(e.g., ppm).

(eg., ppm).

percent.
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C. Relative accuracy audit (RAA) for (e.g., SO, inng/d).

1. Date of audit .

2. Reference methods (RM's) used (e.g., Methods 3 and 6).

3. Average RM value (eg., ng/J).
4. Average CEMS vaue .
5. Accuracy percent.
6. EPA performance audit results:

a Audit lot number (1) (2

b. Audit sample number (1) (2

c. Results (mg/ds?) (1) (2
d. Actud vaue (mg/ds?) * (1) )
e. Relative error * (1) (2

D. Corrective action for excessve inaccuracy.

1. Out-of-control periods.
a. Date(s)
b. Number of days .
2. Corrective action taken---------==---==--m oo
3. Reaults of audit following corrective action. (Use format of A, B, or C
above, as applicable.)

[l1. Cdibration drift assessment.

A. Out-of-control periods.
1. Date(s) . 2. Number of days

B. Corrective action taken---------=-----mmmmmommm oo
* To be completed by the Agency.

[52 FR 21008, June 4, 1987; 52 FR 27612, July 22, 1987, as amended a 56 FR 5527, Feb.
11, 1991]
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Attachment 3

PERFORMANCE SPECIFICATION 2 - SPECIFICATIONSAND TEST
PROCEDURES FOR SO, AND NOy
CONTINUOUSEMISSION MONITORING SYSTEMS
IN STATIONARY SOURCES

1. APPLICABILITY AND PRINCIPLE
1.1 Applicability.

1.1.1 Thisspecification isto be used for evauating the acceptability of SO, and NO, continuous
emisson monitoring systems (CEMS) a the time of or soon after ingtalation and whenever
specified in the regulations. The CEMS may include, for certain stationary sources, a diluent (O,
or CO,) monitor.

1.1.2 This specification is not designed to evauate the ingtaled CEM S performance over an
extended period of time nor does it identify specific calibration techniques and other auxiliary
procedures to assess the CEMS performance. The source owner or operator, however, is
responsible to cdibrate, maintain, and operate the CEMS properly. To evauate the CEMS
performance, the Administrator may require, under Section 114 of the Act, the operator to
conduct CEMSS performance eva uations a other times besdesthe initial test. See 8 60.13(c).

1.2 Principle. Ingtdlation and measurement location specifications, performance and equipment
specifications, test procedures, and data reduction procedures are included in this specification.
Reference method tests and calibration drift tests are conducted to determine conformance of the
CEM S with the specification.

2. DEFINITIONS

2.1 CEMS. Thetota equipment required for the determination of a gas concentration or
emisson rate. The sysem congsts of the following mgor subsystems:

2.1.1 Sample Interface. That portion of the CEMS used for one or more of the following:
Sample acquisition, sample trangportation, and sample conditioning, or protection of the monitor
from the effects of the stack effluent.

2.1.2 Pollutant Analyzer. That portion of the CEMS that senses the pollutant gas and generates
an output proportiona to the gas concentration.
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2.2 Point CEMS. A CEMS that measures the gas concentration either at asingle point or dong
apath equa to or less than 10 percent of the equivaent diameter of the stack or duct cross
Section.

2.3 Pah CEMS. A CEMSthat measures the gas concentration along a path greater than 10
percent of the equivaent diameter of the stack or duct cross section.

2.4 Span Vdue. The upper limit of a gas concentration measurement range specified for
affected source categories in the gpplicable subpart of the regulations.

25 Rddtive Accuracy (RA). The absolute mean difference between the gas concentration or
emission rate determined by the CEMS and the value determined by the reference methods
(RM's) plusthe 2.5 percent error confidence coefficient of a series of tests divided by the mean
of the RM tests or the applicable emisson limit.

2.6 Cdibration Drift (CD). The differencein the CEMS output readings from the established
reference value after a stated period of operation during which no unscheduled maintenance,
repair, or adjustment took place.

2.7 Centroida Area. A concentric areathat is geometrically smilar to the stack or duct cross
section and is no greater than | percent of the stack or duct cross-sectiond area.

2.8 Representative Results. As defined by the RM test procedure outlined in this specification.

3. INSTALLATION AND MEASUREMENT LOCATION SPECIFICATIONS

3.1 CEMS Ingdlation and Measurement Location. Ingtdl the CEMS a an accessible location
where the pollutant concentration or emission rate measurements are directly representative or
can be corrected s0 asto be representative of the total emissions from the affected facility or at
the measurement location cross section. Then select representative measurement points or paths
for monitoring in locations that the CEM S will pass the RA test (see Section 7). If the cause of
falure to meet the RA test is determined to be the measurement |ocation and a satisfactory
correction technique cannot be established, the Administrator may require the CEMSto be
relocated. Suggested measurement locations and points or paths that are most likely to provide
data that will meet the RA requirements are listed below.
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3.1.1 Measurement Location. It issuggested that the measurement location be (1) at least two
equivaent diameters downstream from the nearest control device, the point of pollutant
generation, or other point a which a change in the pollutant concentration or emission rate may
occur and (2) at least ahaf equivdent diameter upstream from the effluent exhaust or control
device.

3.1.2 Point CEMS. It issuggested that the measurement point be (1) no lessthan 1.0 meter
from the stack or duct wall or (2) within or centrally located over the centroidd area of the stack
or duct cross section.

3.1.3 Path CEMS. It is suggested that the effective measurement path (1) be totally within the
inner area bounded by aline 1.0 meter from the stack or duct wall, or (2) have at least

70 percent of the path within the inner 50 percent of the stack or duct cross-sectiond area, or (3)
be centraly located over any part of the centroidd area.

3.2 Reference Method Measurement Location and Traverse Points.

3.2.1 Sdlect, as appropriate, an accessible Reference Method (RM) measurement point at least
two equivadent diameter downstream from the nearest control device, the point of pollutant
generdion, or other point at which achange in the pollutant concentration or emission rate may
occur, and at least ahdf equivdent diameter upstream from the effluent exhaust or control device.
When pollutant concentration changes are due solely to diluent leakage (e.g., air heater leakages)
and pollutants and diluents are smultaneoudy measured a the same location, a hdf diameter may
be usad in lieu of two equivaent diameters. The CEMS and RM locations need not be the same.

3.2.2 Then sdlect traverse points that assure acquisition of representative samples over the stack
or duct cross section. The minimum requirements are as follows.  Establish a"measurement ling'
that passes through the centroiddl areaand in the direction of any expected dratification. If this
line interferes with the CEM S measurements, displace the line up to 30 cm (or 5 percent of the
equivaent diameter of the cross section, whichever is less) from the centroidal area. Locate three
traverse points a 16.7, 50.0, and 83.3 percent of the measurement line. If the measurement line
islonger than 2.4 meters and pollutant stratification is not expected, the tester may chooseto
locate the three traverse points on the line at 0.4, 1.2, and 2.0 meters from the stack or duct wall.
This option must not be used after wet scrubbers or at points where two streams with different
pollutant concentrations are combined. The tester may select other traverse points, provided that
they can be shown to the satisfaction of the Adminigtrator to provide a representative sample over
the stack or duct cross section. Conduct al necessary RM tests within 3 cm (but no lessthan 3
cm from the stack or duct wall) of the traverse points.
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4. PERFORMANCE AND EQUIPMENT SPECIFICATIONS

4.1 Data Recorder Scale. The CEMS data recorder response range must include zero and a
high-level value. The high-level vaue is chosen by the source owner or operator and is defined
asfollows

4.1.1 For aCEMS intended to measure an uncontrolled emission (e.g., SO, measurements at
the inlet of aflue gas desulfurization unit), the high-level value must be between 1.25 and 2 times
the average potentid emission level, unless otherwise specified in an gpplicable subpart of the
regulations. For aCEMS ingtdled to measure controlled emissions or emissonsthat arein
compliance with an gpplicable regulation, the high-level vaue must be between 1.5 timesthe
pollutant concentration corresponding to the emission sandard level and the span vaue. If a
lower high-level vdue is used, the source must have the capability of measuring emissonswhich
exceed the full-scae limit of the CEM S in accordance with the requirements of applicable
regulations.

4.1.2 The datarecorder output must be established so that the high-level vaue is read between
90 and 100 percent of the data recorder full scale. (This scale requirement may not be applicable
to digital datarecorders) The calibration gas, opticd filter, or cdll vaues used to establish the
data recorder scae should produce the zero and high-level values. Alternatively, a calibration
gas, opticd filter, or cell vaue between 50 and 100 percent of the high-level vaue may be used in
place of the high-level value provided the data recorder full-scale requirements as described
above are met.

4.1.3 The CEMS design must dso dlow the determination of calibration drift at the zero and
high-level vaues. If thisisnot possible or practicd, the design must dlow these determinations to
be conducted at alow-level vaue (zero to 20 percent of the high-level value) and a avadue
between 50 and 100 percent of the high-level value. In special cases, if not aready approved,
the Adminigtrator may gpprove a Sngle-point caibration-drift determination.

4.2 Cdibration Drift. The CEMS cdibration must not drift or deviate from the reference value of
the gas cylinder, gas cell, or optical filter by more than 2.5 percent of the span vadue. If the

CEMS includes pallutant and diluent monitors, the cdlibration drift(CD) must be determined
separatdy for each in terms of concentrations (See Performance Specification 3 for the diluent
specifications).

4.3 The CEMS Rdative Accuracy. The RA of the CEMS must be no greater than 20 percent
of the mean value of the RM test datain terms of the units of the emisson standard or 10 percent
of the applicable standard, whichever is greater. For SO, emission standards between 130 and
86 ng/J (0.30 and 0.20 Ib/million Btu), use 15 percent of the applicable standard; below 86 ng/J
(0.20 Ib/million Btu), use 20 percent of emission standard.
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5. PERFORMANCE SPECIFICATION TEST PROCEDURE

5.1 Pretest Preparation. Install the CEMS, prepare the RM test Site according to the
gpecificationsin Section 3, and prepare the CEM S for operation according to the manufacturer's
written ingructions.

5.2 Cdibration Drift Test Period. While the affected facility is operating a more than 50 percent
of norma load, or as specified in an applicable subpart, determine the magnitude of the
cdibration drift (CD) once each day (at 24-hour intervas) for 7 consecutive days according to
the procedure given in Section 6. To meet the requirement of Section 4.2, none of the CD's must
exceed the specification.

5.3 RA Ted Period. Conduct the RA test according to the procedure given in Section 7 while
the affected facility is operating a more than 50 percent or normd load, or as specified in an
gpplicable subpart. To meet the specifications, the RA must be equa to or less than 20 percent
of the mean value of the RM test datain terms of the units of the emisson standard or 10 percent
of the gpplicable stlandard, whichever is greater. For instruments that use common components
to measure more than one effluent gas condtituent, al channes must smultaneoudy passthe RA
requirement, unlessit can be demonstrated that any adjustments made to one channel did not
affect the others. The RA test may be conducted during the CD test period.

6. CEMS CALIBRATION DRIFT TEST PROCEDURE

6.1 The CD messurement isto verify the ability of the CEMS to conform to the established
CEMS cdlibration used for determining the emission concentration or emisson rate. Therefore, if
periodic automatic or manua adjustments are made to the CEMS zero and cdibration settings,
conduct the CD test immediately before these adjustments, or conduct it in such away that the
CD can be determined.

6.2 Conduct the CD test a the two points specified in Section 4.1. Introduce to the CEMSthe
reference gases, gas cells, or optical filters (these need not be certified). Record the CEMS
response and subtract this value from the reference value (see example data sheet in Figure 2-1).

7. RELATIVE ACCURACY TEST PROCEDURE
7.1 Sampling Strategy for RM Tests. Conduct the RM testsin such away that they will yied
results representative of the emissions from the source and can be correlated to the CEM S data.

Although it is preferable to conduct the diluent (if gpplicable), moisture (if needed), and pollutant
measurements Smultaneoudy, the diluent and moisture measurements that are taken within a 30-
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to 60-minute period, which includes the pollutant measurements, may be used to cdculate dry
pollutant concentration and emission rate. In order to correlate the CEMS and RM data
properly, mark the beginning and end of each RM test period of each run (including the exact
time of the day) on the CEM S chart recordings or other permanent record of output. Use the
following dtrategies for the RM tests:

7.1.1 For integrated samples, e.g., Method 6 and Method 4, make a sample traverse of
at least 21 minutes, sampling for 7 minutes at each traverse point.

7.1.2 For grab samples, e.g., Method 7, take one sample a each traverse point, scheduling the
grab samples so that they are taken smultaneoudy (within a 3-minute period) or are an equa
interva of time gpart over a 21-minute (or less) period. A test run for grab samples must be
made up of at least three separate measurements.

7.1.3 Note: Attimes, CEMS RA tests are conducted during new source performance standards
performance tests. In these cases, RM results obtained during CEM S RA tests may be used to
determine compliance as long as the source and test conditions are cong stent with the gpplicable
regulations.

7.2 Correation of RM and CEMS Data. Correlate the CEMS and the RM test data as to the
time and duration by first determining from the CEM S find output (the one used for reporting) the
integrated average pollutant concentration or emisson rate for each pollutant RM test period.
Condder system response time, if important, and confirm that the pair of resultsareon a
consistent moisture, temperature, and diluent concentration basis. Then, compare each integrated
CEMS vdue againg the corresponding average RM vaue. Use the following guiddines to make
these comparisons.

7.2.1 If the RM has an integrated sampling technique, make a direct comparison of the RM
results and CEMS integrated average vaue.

7.2.2 1f the RM has agrab sampling technique, first average the results from al grab samples
taken during the test run, and then compare this average vaue againg the integrated vaue
obtained from the CEMS chart recording or output during the run. If the pollutant concentration
is varying with time over the run, the tester may choose to use the arithmetic average of the
CEMS vaue recorded as the time of each grab sample.

7.3 Number of RM Tests. Conduct a minimum of nine sets of dl necessary RM tests. Conduct
each st within a period of 30 to 60 minutes. Note: The tester may choose to perform more than
nine sets of RM tedts. If this option is chosen, the tester may, at his discretion, rgject a maximum
of three sets of the test results so long as the total number of test results used to determine the RA
is greater than or equd to nine, but he must report al dataincluding the rgjected data.
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7.4 Reference Methods. Unless otherwise specified in an gpplicable subpart of the regulations,
Methods 3, 4, 6, and 7, or their gpproved dternatives, are the reference methods for diluent (O,
and CO,), moisture, SO,, and NO,, respectively.

7.5 Cdculaions. Summarize the results on adatasheet. An exampleis shown in Figure 2-2.
Cdculate the mean of the RM vaues. Cdculate the arithmetic differences between the RM and

the CEMS output sets. Then calculate the mean of the difference, andard deviation, confidence
coefficient, and CEMS RA, using Equations 2-1, 2-2, 2-3, and 2-4.

8. EQUATIONS
8.1 Arithmetic Mean. Cdculate the arithmetic mean of the difference, d, of adata set asfollows:

1 n
a- =3, ¢ Eq. 21
|

where:
n = number of data points

d " Algebraicsummationof theindividual differences di.

'hl:

[EEN

When the mean of the differences of pairs of datais calculated, be sure to correct the data for
moisture, if applicable.

8.2 Standard Deviation. Calculate the standard deviation, S, asfollows:

[ n |43

2

n y
|

i d-& Eq. 2-2
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8.3 Confidence Coefficient. Calculate the 2.5 percent error confidence coefficient (one-tailed),

CC, asfollows:

€C " ty 975 —= Eq. 2-3
Jn
where: t, 475 = t-value (see Table 2-1).
TABLE 2-1. t-VALUES
na tO 975 na tO 975 na tCl 975
2 12.706 7 2.447 12 2.201
3 4.303 8 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2571 11 2.228 16 2131

2 The vduesin thistable are dready corrected for n-1 degrees of freedom. Use
n equd to the number of individua vaues

8.4 Rdative Accuracy. Cdculatethe RA of aset of dataasfollows:

RA ™ [[d]%jed

where:

[
RM

|d| = Absolute vaue of the mean differences

(from Equation 2-1).

|CC| = Absolute vaue of the confi
(from Equation 2-3).

dence coefficient

_RM = Average RM vaue or gpplicable standard.
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9. REPORTING

At aminimum (check with the gppropriate regiond office, or State, or local agency for additiona
requirements, if any) summarize in tabular form the results of the CD tests and the RA tests or
aternative RA procedure as appropriate. Include al data sheets, calculations, charts (records of
CEMS responses), cylinder gas concentration certifications, and calibration cell response
certifications (if gpplicable), necessary to substantiate that the performance of the CEMS met the
performance specifications.

10. ALTERNATIVE PROCEDURES

10.1 Alternativeto RA Procedurein Section 7. Paragraphs 60.13(c)(1) and (2) contain criteria
for which the RM RA may be waived and the following procedure substituted.

10.1.1 Conduct acomplete CEMS status check following the manufacturer's written instructions.
The check should include operation of the light source, sgnd receiver, timing mechanism
functions, data acquisition and data reduction functions, data recorders, mechanically operated
functions (mirror movements, zero pipe operation, cdibration gas valve operations, etc.), sample
filters, sample line heaters, moisture traps, and other related functions of the CEMSS, as
goplicable. All parts of the CEMS shal be functioning properly before proceeding to the
aternative RA procedure.

10.1.2 Chalenge each monitor (both pollutant and diluent, if gpplicable) with cylinder gases of
known concentrations or cdibration cells that produce known responses a two measurement

points within the following ranges:

Measurement Range

Measurement Point Pollutant Diluent Monitor for Diluent Monitor for
Monitor CO, 0O,
1 20-30% of span vaue 5-8% by volume 4-6% by
volume
2 50-60% of 10-14% by 8-12% by
gpan vaue volume volume

Use a separate cylinder gas or cdibration cell for measurement points 1 and 2. Chalenge the
CEMS and record the responses three times at each measurement point. Do not dilute gas from
acylinder when challenging the CEMS. Use the average of the three responsesin determining

relative accuracy.
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Operate each monitor in its norma sampling mode as nearly as possible. When using cylinder
gases, pass the cylinder gas through al filters, scrubbers, conditioners, and other monitor
components used during norma sampling and as much of the sampling probe as practic. When
using cdibration cells, the CEM S components used in the

norma sampling mode should not be by-passed during the RA determination. These include light
sources, lenses, detectors, and reference cells. The CEMS should be challenged at each
measurement point for a sufficient period of time to assure adsorption-desorption reactions on the
CEMS surfaces have stabilized.

Use cylinder gases that have been certified by comparison to National Bureau of Standards
(NBYS) gaseous standard reference materia (SRM) or NBS/EPA approved gas manufacturer's
certified reference materia (CRM) (See Citation 2 in the Bibliography) following EPA traceability
protocol Number 1 (See Citation 3 in the Bibliography). Asan dternative to protocol Number 1
gases, CRM's may be used directly as dternative RA cylinder gases. A list of gas manufacturers
that have prepared approved CRM'sis available from EPA at the address shown in Citation 2.
Procedures for preparation of CRM are described in Citation 2.

Use cdlibration cdlls certified by the manufacturer to produce a known response in the CEMS.
The cdll certification procedure shall include determination of CEMSS response produced by the
cdibration cdl in direct comparison with measurement of gases of known concentration. Thiscan
be accomplished using SRM or CRM gasesin alaboratory source Smulator or through extended
tests using reference methods at the CEM S location in the exhaust stack. These procedures are
discussed in Citation 4 in the Bibliography. The cdibration cdl certification procedure is subject
to approva of the Adminigtrator.

10.1.3 The differences between the known concentrations of the cylinder gases and the
concentrations indicated by the CEMS are used to assess the accuracy of the CEMS.

The caculations and limits of acceptable reative accuracy (RA) are asfollows:

(& For pollutant CEMS:

RA " i 100 # 15 percent
l(Ac) |

where:

d= difference between the response and the
concentration/response.

AC = The known concentration/response of the cylinder gas or calibration cell.
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(b) For diluent CEMS:

RA =|d| < O.7 percent O, or CO,, as applicable.

Note: Waiver of the rdaive accuracy test in favor of the dternative RA procedure does not
preclude the requirements to complete the (CD) tests nor any other requirements specified in the
gpplicable regulation(s) for reporting CEMS data and performing CEMS drift checks or audits.

11. BIBLIOGRAPHY

1. Department of Commerce. Experimentd Statistics. Handbook 91. Washington, D.C. p. 3-
31, paragraphs 3-3.1.4.

2. "A Procedure for Establishing Tracesbility of Gas Mixtures to Certain Nationa Bureau of
Standards Standard Reference Materias.” Joint publication by NBS and EPA.
EPA 600/7-81-010. Available from U.S. Environmenta Protection Agency, Quality
Assurance Division (MD-77), Research Triangle Park, North Carolina 27711.

3. "Traceability Protocol for Establishing True Concentrations of Gases Used for Calibration and
Audits of Continuous Source Emisson Monitors. (Protocol Number 1)." June 1978.
Protocol Number 1 isincluded in the Quality Assurance Handbook for Air Pollution
Measurement Systems, Volume l11, Stationary Source Specific Methods. EPA-600/4-77-
027b. August 1977. Volumelll isavailable from the U.S. EPA, Office of Research and
Deveopment Publications, 26 West St. Clair Street, Cincinnati, Ohio 45268.

4. "Gaseous Continuous Emisson Monitoring Systems - Performance Specification Guidelines
for SO,, NO,, CO,, O,, and TRS." EPA-450/3-82-026. Available from U.S. Environmenta
Protection Agency, Emisson Standards and Engineering Divison (MD-19), Research Triangle
Park, North Carolina 27711.
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PERFORMANCE SPECIFICATION 3 - SPECIFICATIONSAND TEST
PROCEDURESFOR O, AND CO, CONTINUOUS EMI|SSION MONITORING
SYSTEMSIN STATIONARY SOURCES

1. APPLICABILITY AND PRINCIPLE
1.1 Applicability.

1.1.1 Thisspecification isto be used for evaluating acceptability of O, and CO, continuous
emisson monitoring systems (CEMS) a the time of or soon after ingtalation and whenever
specified in an applicable subpart of the regulations. This specification gppliesto O, or CO,
monitors that are not included under Performance Specification 2 (PS 2).

1.1.2 This specification is not designed to evauate the ingtaled CEM S performance over an
extended period of time, nor does it identify specific cdibration techniques and other auxiliary
procedures to assess the CEMS performance. The source owner or operator, however, is
responsible to cdibrate, maintain, and operate the CEMS properly. To evauate the CEMS
performance, the Administrator may require, under Section 114 of the Act, the operator to
conduct CEMS performance evauations in addition to the initial test. See Section 60.13(c).

1.1.3 The definitions, ingtdlation and measurement location specifications, test procedures, data
reduction procedures, reporting requirements, and bibliography are the same asin PS 2, Sections
2,3,5,6,8,9, and 10, and also apply to O, and CO, CEMSs under this specification. The
performance and equipment specifications and the relative accuracy (RA) test procedures for O,
and CO, CEM S do not differ from those for SO, and NO, CEMS, except as noted below.

1.2 Principle. Reference method (RM) tests and cdibration drift (CD) tests are conducted to
determine conformance of the CEM S with the specification.

2. PERFORMANCE AND EQUIPMENT SPECIFICATIONS

2.1 Instrument Zero and Span. Same as Section 4.1 of PS 2.

2.2 Cdibration Drift. The CEMS cdlibration must not drift by more than 0.5 percent O, or CO,
from the reference vaue of the gas, gas cell, or opticdl filter.

2.3 CEMS Rdative Accuracy. The RA of the CEMS must be no greater than 20 percent of the
mean vaue of the RM test data or 1.0 percent O, or CO,, whichever is gregter.
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3. RELATIVE ACCURACY TEST PROCEDURE

3.1 Sampling Strategy for RM Tegts, Correlation of RM and CEMS Data, Number of RM
Tests, and Cdculations. SameasPS 2, Sections 7.1, 7.2, 7.3, and 7.5, respectively.

3.2 Reference Method. Unless otherwise specified in an applicable subpart of the regulations,
Method 3 or any approved dternative isthe RM for O, or CO,.
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PERFORMANCE SPECIFICATION 4 - SPECIFICATIONSAND TEST
PROCEDURES FOR CARBON MONOXIDE CONTINUOUSEMISSION
MONITORING SYSTEMSIN STATIONARY SOURCES

1. APPLICABILITY AND PRINCIPLE
1.1 Applicability.

1.1.1 Thisspecification isto be used for evaluating the acceptability of carbon monoxide (CO)
continuous emisson monitoring systems (CEMYS) a the time of or soon after ingtalation and
whenever specified in an gpplicable subpart of the regulations.

1.1.2 This specification is not designed to evauate the installed CEM S performance over an
extended period of time nor does it identify specific caibration techniques and other auxiliary
procedures to assess CEM S performance. The source owner or operator, however, is
responsible to cdibrate, maintain, and operate the CEMS. To evaduate CEMS performance, the
Administrator may require, under Section 114 of the Act, the source owner or operator to
conduct CEMSS performance eva uations at other times besides the initid test. See Section
60.13(c).

1.1.3 The definitions, ingtallation specifications, test procedures, data reduction procedures for
determining calibration drifts (CD) and relative accuracy (RA), and reporting of Performance
Specification 2 (PS 2), Sections 2, 3, 5, 6, 8, and 9 apply to this specification.

1.2 Principle. Reference method (RM), CD, and RA tests are conducted to determine that the
CEMS conforms to the specification.

2. PERFORMANCE AND EQUIPMENT SPECIFICATIONS

2.1 Instrument Zero and Span. Same as Section 4.1 of PS 2.

2.2 Cdibrétion Drift. The CEMS cdibration must not drift or deviate from the reference vaue of
the cdibration gas, gas cell, or optica filter by more than 5 percent of the established span value
for 6 out of 7 test days (e.g., the established span value is 1000 ppm for Subpart J affected
fadilities).

2.3 Rdative Accuracy. The RA of the CEMS shdl be no greater than 10 percent of the mean

vaue of the RM test datain terms of the units of the emisson sandard or 5 percent of the
gpplicable standard, whichever is gregter.
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3. RELATIVE ACCURACY TEST PROCEDURE

3.1 Sampling Strategy for RM Tegts, Correlation of RM and CEMS Data, Number of RM
Tests, and Calculations. These are the ssme as PS 2, Sections 7.1, 7.2, 7.3, and 7.5,

respectively.

3.2 Reference Methods. Unless otherwise specified in an gpplicable subpart of the regulation,

Method 10 isthe RM for this PS. When evauation nondispersive infrared continuous emisson
andyzers, Method 10 shdl use the dternative interference trgp specified in Section 10.1 of the

method. Method 10A or 10B is an acceptable dternative to Method 10.

4. BIBLIOGRAPHY

1. Ferguson, B.B., REE. Legter, and W.J. Mitchell. Fied Evaluation of Carbon Monoxide and
Hydrogen Sulfide Continuous Emisson Monitors & an Oil Refinery. U.S. Environmentd
Protection Agency. Research Triangle Park, N.C. Publication No. EPA-600/4-82-054.
August 1982. 100 p.

2. Repp, M. Evduation of Continuous Monitors for Carbon Monoxide in Stationary Sources.
U.S. Environmental Protection Agency. Research Triangle Park, N.C. Publication No. EPA-
600/2-77-063. March 1977. 155 p.

3. Smith, F., D.E. Wagoner, and R.P. Donovan. Guideinesfor Development of a Quality
Assurance Program:
Volume VIII - Determination of CO Emissions from Stationary
Sources by NDIR Spectrometry. U.S. Environmenta
Protection Agency. Research Triangle Park, N.C.
Publication No. EPA-650/4-74-005-h. February 1975. 96 p.
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APPENDIX B - PERFORMANCE SPECIFICATIONS
PERFORMANCE SPECIFICATION 4A - SPECIFICATIONS
AND TEST PROCEDURES FOR CARBON MONOXIDE CONTINUOUS
EMISSION MONITORING SYSTEMSIN STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicatility.

1.1.1 This specification isto be used for evauating the acceptability of carbon monoxide (CO)
continuous emisson monitoring systems (CEMS) a the time of or soon after indalation and
whenever pecified in an gpplicable subpart of the regulaions. This specification may be used in
some cases as an dternative to PS-4 if the gas concentration is less than or equal to 100 ppm.

1.1.2 This specification is not designed to evauate the ingtalled CEM S performance over an
extended period of time nor does it identify specific caibration techniques and other auxiliary
procedures to assess CEMS performance. The source owner or operator, however, is
responsible to cdibrate, maintain, and operate the CEMS. To evaduate CEMS performance, the
Administrator may require, under Section 114 of the Act, the source owner or operator to
conduct CEM S performance eva uations at other times besides the initid test. See Section
60.13(c).

1.1.3 The definitions, ingtallation specifications, test procedures, data reduction procedures for
determining calibration drifts (CD) and relative accuracy (RA), and reporting of Performance
Specification 2 (PS 2), Sections 2, 3, 5, 6, 8, and 9 apply to this specification.

1.2 Principle. Reference method (RM), CD and RA tests are conducted to determine that the
CEMS conforms to the specification.

2. Performance and Equipment Specifications

2.1 DataRecorder Scae. This specification is the same as Section 4.1 of PS2. The CEMS
shdl be cgpable of measuring emission levels under norma conditions and under periods of short-
duration pesks of high concentrations. This dua-range capability may be met using two separate
andyzers, one for each range, or by using dud-range units which have the capability of measuring
both levels with asingle unit. In the latter case, when the reading goes above the full-scde
measurement vaue of the lower range, the higher-range operation shdl be started automatically.
The CEMS recorder range must include zero and ahigh-leve vaue.
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For the low-range scale, the high-level value shdl be between 1.5 times the pollutant
concentration corresponding to the emisson standard level and the span value. For the high-
range scale, the high-level vaue shal be sat a 2000 ppm, as a minimum, and the range shdl
include the leve of the span vaue. There shdl be no concentration gap between the low- and
high- range scaes.

2.2 Interference Check. The CEMS must be shown to be free from the effects of any
interferences.

2.3 Response Time. The CEMS response time shal not exceed 1.5 min to achieve 95 percent
of the find stable vaue,

2.4 Cdibration Drift. The CEMS cdibration must not drift or deviate from the reference vaue of
the cdlibration gas, gas cell, or optica filter by more than 5 percent of the established span value
for 6 out of 7 test days. 2.5 Relative Accuracy. The RA of the CEMS shdl be no greater than
10 percent of the mean vaue of the RM test dataiin terms of the units of the emission standard or
5 ppm, whichever isgreater. Under conditions where the average CO emissons are less than 10
percent of the sandard and thisis verified by Method 10, a cylinder gas audit may be performed
in place of the RA test to determine compliance with these limits. In this case, the cylinder ges
shall contain CO in 12 percent carbon dioxide as an interference check.

3. Response Time Tes Procedure

The response time test gppliesto dl types of CEMSs, but will generdly have sgnificance only for
extractive sysems. The entire system is checked with this procedure including gpplicable sample
extraction and trangport, sample conditioning, gas anayses, and data recording.

Introduce zero gasinto the system. For extractive systems, the calibration gases should be
introduced &t the probe as near to the sample location as possible. For in-Situ systems, introduce
the zero gas at the sample interface so that al components active in the andysis are tested. When
the system output has stabilized (no change greater than 1 percent of full scale for 30 sec), switch
to monitor stack effluent and wait for a stable vaue. Record the time (upscale response time)
required to reach 95 percent of the fina stable value. Next, introduce a high-level cdibration gas
and repest the procedure (abilize, switch to sample, stabilize, record). Repest the entire
procedure three times and determine the mean upscale and downscae responsetimes. The
dower or longer of the two meansis the system response time.
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4. Redative Accuracy Test Procedure

4.1 Sampling Strategy for RM Tests, Correlation of RM and CEMS Data, Number of RM
Tests, and Calculations. These are the ssme as PS 2, Sections 7.1, 7.2, 7.3, and 7.5,

respectively.

4.2 Reference Methods. Unless otherwise specified in an gpplicable subpart of the regulation,
Methods 10 isthe RM for this PS. When evauating nondispersive infrared continuous emission
andyzers, Method 10 shdl use the dternative interference trgp specified in Section 10.1 of the
method. Method 10A or 10B is an acceptable dternative to Method 10.

5. Bibliography
1. Same asin Performance Specification 4, Section 4.
2. "Gaseous Continuous Emission Monitoring Systems - Performance Specification Guideines

for SO,, NO,, CO,, O,, and TRS." EPA-450/3-82-026. Available from U.S. Environmental
Protection Agency, Technical Support Divison (MD-19), Research Triangle Park, N.C. 27711.
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PERFORMANCE SPECIFICATION 5 - SPECIFICATIONSAND TEST
PROCEDURESFOR TRSCONTINUOUSEMISSION MONITORING SYSTEMS
IN STATIONARY SOURCES

1. APPLICABILITY AND PRINCIPLE

1.1 Applicability. This specification isto be used for evauating the gpplicability of total reduced
sulfur (TRS) continuous emission monitoring systems (CEMS) and whenever specified in an
gpplicable subpart of the regulations. Sources affected by the promulgation of the specification
shdl be dlowed 1 year beyond the promulgation date to ingtall, operate, and test the CEMS.
The CEMSs may include oxygen monitors which are subject to Performance Specification 3.

The definitions, ingtalation specifications, test procedures, and data reduction procedures for
determining cdibration drifts (CD) and rdative accuracy (RA) and reporting of PS 2, Sections
2,3,4,5,6,8, and 9 aso apply to this specification and must be consulted. The performance and
equipment specifications do not differ from PS 2 except as listed below and are included in this
specification.

1.2 Principle. The CD and RA tests are conducted to determine conformance of the CEMS
with the pecification.

2. PERFORMANCE AND EQUIPMENT SPECIFICATIONS

2.1 Instrument Zero and Span. The CEMS recorder span must be set at 90 to 100 percent of
recorder full-scale usng a span level between 1.5 and 2.0 times the pollutant concentration
corresponding to the emission standard level and the span vadue. The CEMS design shall dso
alow the determination of cdlibration a the zero leve of the cdibration curve. If zero cdibration
isnot possible or isimpractica, this determination may be conducted a alow leve (up to 20
percent of span vaue) point. The components of an acceptable permestion tube system are listed
on pages 87-94 of Citation 4.2 of the Bibliography.

2.2 Cdibration Drift. The CEMS detector cdibration must not drift or deviate from the
reference vaue of the calibration gas by more that 5 percent (1.5 ppm) of the established span
vaue of 30 ppm for 6 out of 7 test days. If the CEMS includes pollutant and diluent monitors,
the CD must be determined separately for each in terms of concentrations (see PS 3 for the
diluent pecifications).

2.3 Rdative Accuracy. The RA of the CEMS shdl be no greater than 20 percent of the mean

vaue of the reference method (RM) test datain terms of the units of the emission standard or 10
percent of the gpplicable sandard, whichever is greater.
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3. RELATIVE ACCURACY TEST PROCEDURE

3.1 Sampling Strategy for RM Tegts, Correlation of RM and CEMS Data, Number of RM
Tests, and Calculations. Thisisthe sameas PS 2, Sections 7.1, 7.2, 7.3, and 7.5, respectively,
Note: For Method 16, a sample is made up of at least three separate injects equally space over
time. For Method 16A, asampleis collected for at least 1 hour.

3.2 Reference Methods. Unless otherwise specified in the applicable subpart of the regulations,
Method 16, Method 16A, or other approved dternative, shal bethe RM for TRS.

4. BIBLIOGRAPHY

4.1 Department of Commerce. Experimental Statistics, National Bureau of Standards,
Handbook 91. 1963. Paragraphs 3-3.1.4, p. 3-31.

4.2 A Guide to the Design, Maintenance and Operation of TRS Monitoring Systems. National
Council for Air and Stream Improvement Technica Bulletin No. 89. September 1977.

4.3 Observation of Fidd Performance of TRS Monitors on a Kraft Recovery Furnace. Nationa
Council for Air and Stream Improvement Technica Bulletin No. 91. January 1978.
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PERFORMANCE SPECIFICATION 7 - SPECIFICATIONS
AND TEST PROCEDURES FOR HYDROGEN
SULFIDE CONTINUOUSEMISSION
MONITORING SYSTEMSIN STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicatility.

1.1.1 This specification is to be used for evauating the acceptability of hydrogen sulfide (H,S)
continuous emission monitoring systems (CEMSS) & the time of or soon after ingalation and
whenever pecified in an gpplicable subpart of the regulations.

1.1.2 This specification is not designed to evauate the installed CEMS performance over an
extended period of time nor does it identify specific caibration techniques and other auxiliary
procedures to assess CEMS performance. The source owner or operator, however, isresponsible
to cdibrate, maintain, and operate the CEMS. To evauate CEM S performance, the Administrator
may require, under Section 114 of the Act, the source owner or operator to conduct CEMS
performance eva uations at other times besides the initia test. See Section 60.13(c).

1.1.3 The definitions, ingtdlation specifications, test procedures, data reduction procedures for
determining cdlibration drifts (CD) and relative accuracy (RA), and reporting of Performance
Specification 2 (PS 2), Sections 2, 3, 5, 6, 8, and 9 apply to this specification.

1.2 Principle. Reference method (RM), CD, and RA tests are conducted to determine that the
CEMS conforms to the specification.

2. Paformance and Equipment Specifications

2.1 Instrument Zero and Span. This specification is the same as Section 4.1 of PS 2.

2.2 Cdibration Drift. The CEMS cdlibration must not drift or deviate from the reference vaue of
the cdlibration gas or reference source by morethan 5 percent of the established span vauefor 6 out
of 7 test days (e.g., the established span vaue is 300 ppm for Subpart J fud gas combustion
devices).

2.3 Rdative Accuracy. The RA of the CEM S shdl be no greater than 20 percent of the mean vaue

of the RM test data in terms of the units of the emisson standard or 10 percent of the applicable
standard, whichever is greater.
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3. Reative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tesgts, Correlaion of RM and CEM S Data, Number of RM Tests,
and Cdculations. These arethesameasthat in PS2, Sections 7.1, 7.2, 7.3, and 7.5, respectively.

3.2 Reference Methods. Unless otherwise specified in an gpplicable subpart of the regulation,
Method 11 isthe RM for this PS.

4. Bibliography
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26 p.
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Evauation of Monitors for Measuring H,S in Refinery Gas. Prepared for the U.S. Environmenta
Protection Agency. Research Triangle Park, N.C. Contract No. 68-02-2707. 1978. 60 p.

4. Ferguson, B.B., RE. Lester (Harmon Engineering and Testing), and W.J. Mitchell. Feld
Evduation of Carbon Monoxide and Hydrogen Sulfide Continuous Emission Monitors a an Qll
Refinery. Prepared for the U.S. Environmenta Protection Agency. Research Triangle Park, N.C.
Publication No. EPA-600/4-82-054. August 1982. 100 p.
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PERFORMANCE SPECIFICATION 8
PERFORMANCE SPECIFICATIONSFOR VOLATILE
ORGANIC COMPOUND CONTINUOUSEMISSION
MONITORING SYSTEMSIN STATIONARY SOURCES

1.0 Scope and Application.
1.1 Andytes. Volatile Organic Compounds (VOCs).
1.2 Applicability.

1.2.1 This specification is to be used for evduating a continuous emission monitoring system
(CEMYS) that measures amixture of VOC's and generates a single combined response value. The
V OC detection principle may be flameionization (Fl), photoionization (P1), non-dispersveinfrared
absorption (NDIR), or any other detection principlethat isappropriate for the VOC species present
in the emisson gases and that meets this performance specification. The performance specification
includes procedures to evauate the acceptability of the CEMS at the time of or soon after its
ingalation and whenever specified in emission regulations or permits.  This specification is not
designed to evaluate the ingtdled CEM S performance over an extended period of time, nor doesiit
identify specific cdibration techniques and other auxiliary procedures to assess the CEMS
performance. The source owner or operator, however, is responsible to cdibrate, maintain, and
operate the CEMS properly. To evduate the CEMS performance, the Administrator may require,
under Section 114 of the Act, the operator to conduct CEMSS performance evaluations in addition
to theinitial test. See Section 60.13(c).

1.2.2 In most emission circumstances, most VOC monitors can provide only areative measure of
the total mass or volume concentration of a mixture of organic gases, rather than an accurate
quantification. This problem is removed when an emisson standard is based on a totd VOC
measurement as obtained with a particular detection principle. In those Stuationswhere atrue mass
or volume VOC concentration is needed, the problem can be mitigated by using the VOC CEMS
asardativeindicator of tota VOC concentration if Satistical andyssindicatesthat asufficient margin
of compliance exigts for this gpproach to be acceptable. Otherwise, consderation can be given to
cdibrating the CEM S with a mixture of the same VOC's in the same proportions as they actualy
occur in the measured source. In those circumstances where only one organic speciesis present in
the source, or where equa incremental amountsof each of the organi c species present generate equa
CEMS responses, the latter choice can be more easily achieved.
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2.0 Summary of Performance Specification.

2.1 Cdlibration drift and relative accuracy testsare conducted to determine adherence of the CEMS
with specifications given for those items. The performance specifications include criteria for
ingalation and

measurement location, equipment and performance, and proceduresfor testing and data reduction.

3.0 Definitions.
Same as Section 3.0 of PS 2.

4.0 Interferences. [Reserved]

5.0 SAfety.

The procedures required under this performance specification may involve hazardous materids,
operations, and equipment. This performance specification may not address dl of the safety
problems associated with these procedures. Itistheresponsibility of theuser to establish gppropriate
safety problems associated with these procedures. It is the respongbility of the user to establish
appropriate safety and health practices and determine the application regulatory limitations prior to
performing these procedures. The CEMS user’s manual and materials recommended by the
reference method should be consulted for specific precautions to be taken.

6.0 Equipment and Supplies.

6.1 VOC CEMS Sdection. When possible, select a VOC CEM S with the detection principle of
the reference method specified in the regulation or permit (usualy either FI, NDIR, or PI).
Otherwise, use knowledge of the source process chemidtry, previous emission studies, or gas
chromatographic analysis of the source gasto salect an appropriate VOC CEMS. Exerciseextreme
caution in choosing and ingdling any CEMS in an areawith explosve hazard potentid.

6.2 Data Recorder Scale. Same as Section 6.1 of PS 2.

7.0 Reagents and Standards. [Reserved]

8.0 Sample Collection, Preservation, Storage, and Transport.

8.1 Inddlation and Measurement Location Specifications. Same as Section 8.1 of PS 2.

8.2 Pretest Preparation. Same as Section 8.2 of PS 2.

8.3 Reference Method (RM). Use the method specified in the gpplicable regulation or permit, or
any gpproved dternative, asthe RM.
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8.4 Sampling Strategy for RM Tedts, Correlatiion of RM and CEMS Data, and Number of RM
Tedts. Follow PS 2, Sections 8.4.3, 8.4.5, and 8.4.4, respectively.

8.5 Reporting. Same as Section 8.5 of PS 2.

9.0 Quality Control. [Reserved]

10.0 Cdlibration and Standardization. [Reserved)]

11.0 Anaytica Procedure.

Sample collection and andys's are concurrent for this PS (see Section 8.0). Refer to the RM for

specific andytica procedures.

12.0 Cdculaionsand Data Andyss.
Same as Section 12.0 of PS 2.

13.0 Method Performance.

13.1 Cdibration Drift. The CEMS cdibration must not drift by more than 2.5 percent of the span
vaue.

13.2 CEMSRdative Accuracy. Unless stated otherwise in the regulation or permit, the RA of the
CEMS must not be grester than 20 percent of the mean vaue of the RM test data in terms of the
units of the emission standard, or 10 percent of the gpplicable standard, whichever is gredter.

14.0 Pollution Prevention. [Reserved]

15.0 Waste Management. [Reserved]

16.0 References.
Same as Section 17.0 of PS 2.

17.0 Tables, Diagrams, Flowcharts, and Vdidation Data. [Reserved]
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PERFORMANCE SPECIFICATION 9 - SPECIFICATIONS
AND TEST PROCEDURES FOR GASCHROMATOGRAPHIC
CONTINUOUSEMISSION MONITORING SYSTEMS
IN STATIONARY SOURCES

1.0 Scope and Application.

1.1 Applicahility. These requirements gpply to continuous emission monitoring systems (CEMSs)
that use gas chromatography (GC) to measure gaseous organic compound emissions. The
requirements include procedures intended to evaluate the acceptability of the CEMS at the time of
its indalation and whenever specified in regulations or permits. Quality assurance procedures for
cdibrating, maintaining, and operating the CEMS properly a al times are dso given in this
procedure.

2.0 Summary of Performance Specification.

2.1 Cdibration precision, cdibration error, and performance audit tests are conducted to determine
conformance of the CEM Swith these specifications. Dally cdibration and maintenance requirements
are also specified.

3.0 Definitions.

3.1 Gas Chromatograph (GC). That portion of the system that separates and detects organic
andytesand generatesan output proportiona to the gasconcentration. The GC must betemperature
controlled.

Note: Theterm temperature controlled refersto the ability to maintain a certain temperature around
the column. Temperature-programmable GC is not required for this performance specification, as
long as dl other requirements for precison, linearity and accurecy listed in this performance
specification are met. 1t should be noted that temperature programming a GC will speed up pesk
eution, thus adlowing increased sampling frequency.

3.1.1 Column. Andytica column capable of separating the analytes of interest.
3.1.2 Detector. A detection system capable of detecting and quantifying al analytes of interest.

3.1.3 Integrator. That portion of the system that quantifiesthe areaunder a particular sample peak
generated by the GC.

3.1.4 DataRecorder. A strip chart recorder, computer, or digital recorder capable of recording all
readings within the instrument's calibration range.
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3.2 Cdibration Precison. The error between triplicate injections of each cdibration sandard.
4.0 Interferences. [Reserved]

5.0 SAfety.

The procedures required under this performance specification may involve hazardous materids,
operations, and equipment. This performance specification does not purport to address dl of the
safety problems associated with these procedures. It is the respongbility of the user to establish
appropriate safety problems associated with these procedures. It isthe responsibility of the user to
establish gppropriate safety and hedth practices and determine the gpplication regulatory limitations
prior to performing these procedures. The CEM S user’ smanua and materialsrecommended by the
reference method should be consulted for specific precautions to be taken.

6.0 Equipment and Supplies.

6.1 Presurvey Sample Andysis and GC Sdection. Determine the pollutants to be monitored from
the gpplicable regulation or permit and determine the approximate concentration of each pollutant
(this information can be based on past compliance test results). Select an appropriate GC
configuration to measure the organic compounds. The GC components should include a heated
sample injection loop (or other sample introduction systems), separatory column, temperature-
controlled oven, and detector. If the source chooses dual column and/or dua detector
configurations, each column/detector is considered a separate ingrument for the purpose of this
performance specification and thus the proceduresin this performance specification shdl be carried
out on each system. If thismethod is gpplied in highly explosive aress, caution should be exercised
in selecting the equipment and method of ingdlation.

6.2 Sampling System. The sampling system shdl be heet traced and maintained a a minimum of
120EC withno cold spots. All system components shal be heated, including the probe, cdlibration
vave, samplelines, sampling loop (or sampleintroduction system), GC oven, and the detector block
(when gppropriate for the type of detector being utilized, e.g., flame ionization detector).

7.0 Reagents and Standards.

7.1 Cdlibration Gases. Obtain three concentrationsof calibration gases certified by the manufacturer
to be accurate to within 2 percent of the value on the label. A gas dilution sysem may be used to
prepare the calibration gases from a high concentration certified standard if the gas dilution system
meets the requirements specified in Test Method 205, 40 CFR Part 51, Appendix M. The
performance test specified in Test Method 205 shall be repested quarterly, and the results of the
Method 205 test shdl be included in the report. The cdibration gas concentration of each target
andyte shdl be as follows (measured concentration is based on the presurvey concentration
determined in Section 6.1).
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NOTE: If thelow leve calibration gas concentration fals a or below the limit of detection for the
ingrument for any target pollutant, a calibration gas with a concentration at 4 to 5 times the limit of
detection for the instrument may be subgtituted for the low-level calibration gas listed in Section
7.1.1.

7.1.1 Low-level. 40-60 percent of measured concentration.
7.1.2 Mid-level. 90-110 percent of measured concentration.

7.1.3 High-level. 140-160 percent of measured concentration, or select highest expected
concentration.

7.2 Performance Audit Gas. A certified EPA audit gas shdl be used, when possible. A gasmixture
containing dl the target compounds within the calibration range and certified by EPA’s Traceshility
Protocol for Assay and Certification of Gaseous Cdlibration Standards may be used when EPA
performance audit materias are not available. Theinstrument relative error shal be < 10 percent of
the certified vaue of the audit gas.

8.0 Sample Collection, Preservation, Storage, and Transport.

8.1 Ingdlation and Measurement L ocation Specifications. Ingal the CEMsin alocation wherethe
measurements are representative of the source emissions. Consider other factors, such as ease of
accessfor cdibration and maintenance purposes. Thelocation should not becloseto air in-leakages.
The sampling locationshould be at |east two equivaent duct diameters downstream from the nearest
control device, point of pollutant generation, or other point & which a change in the pollutant
concentration or emission rate occurs. The location should be at least 0.5 diameter upstream from
the exhaust or control device. To caculate equivaent duct diameter, see Section 12.2 of Method
1 (40 CFR Part 60, Appendix A). Sampling locations not conforming to the requirements in this
section may be used if necessary upon approva of the Administrator.

8.2 Pretest Preparation Period. Using the procedures described in Method 18 (40 CFR Part 60,
Appendix A), perform initid tests to determine GC conditions that provide good resolution and
minimum andysis time for compounds of interest. Resolution interferences that may occur can be
eliminated by appropriate GC column and detector choice or by shifting the retention times through
changes in the column flow rate and the use of temperature programming.

8.3 7-Day Cdibration Error (CE) Test Period. At the beginning of each 24-hour period, set the
initid ingtrument setpoints by conducting a multi-point cdibration for each compound.  The muilti-
point calibration shal meet therequirementsin Section 13.3. Throughout the 24-hour period, sample
and andyze the stack gas at the sampling intervals prescribed in the regulation or permit. At theend
of the 24 hour period, inject thethree cdibration gasesfor each compound intriplicate and determine
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the average ingrument response.  Determine the CE for each pollutant a each leve using the
equation in Section 9-2.

Each CE shdl be < 10 percent. Repeat this procedure six more times for atotal of 7 consecutive
days.

8.4 Peformance Audit Test Periods. Conduct the performance audit once during the initia 7-day
CE test and quarterly thereafter. Sample and analyze the EPA audit gas(es) (or the gas mixture
prepared by EPA’ straceahility protocol if an EPA audit gasisnot available) threetimes. Cdculate
the average instrument response. Report the audit results as part of the reporting requirementsin the
appropriate regulation or permit (if usng agas mixture, report the certified cylinder concentration of
each pollutant).

8.5 Reporting. Follow the reporting requirements of the applicable regulation or permit. If the
reporting requirementsincludetheresults of thisperformance specification, summarizeintabular form
the results of the CE tests. Include al data sheets, calculations, CEM S data records, performance
audit results, and cdibration gas concentrations and certifications.

9.0 Quality Control. [Reserved]
10.0 Cdibration and Standardization.

10.1 Initid Multi-Point Cdibration. After initid startup of the GC, after routine maintenance or
repair, or at least once per month, conduct amulti-point calibration of the GC for each target andyte.
The multi-point calibration for each andyte shdl meet the requirementsin Section 13.3.

10.2 Daily Cdibration. Once every 24 hours, andyze the mid-level cdibration standard for each
andyte in triplicate. Cdculate the average instrument response for each andyte. The average
indrument response shdl not vary more than 10 percent from the certified concentration vaue of the
cylinder for each anayte. If the difference between the analyzer response and the cylinder
concentrationfor any target compound isgrester than 10 percent, immediately inspect theinstrument
making any necessary adjustments, and conduct an initial multi-point calibration as described in
Section 10.1.

11.0 Analytica Procedure. Sample collection and andyss are concurrent for this Performance
Specification (see Section 8.0).

12.0 Cdculaions and Data Andyss.
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12.1 Nomenclature.
C, = averageinsrument response, ppm.

C, = ¢oylinder gasvaue, ppm.

F = How rateof gack gasthrough sampling system, in Litersmin.

n = Number of measurement points.

r* = Coefficient of determination.

V = Sample sygsemvolume, in Liters, whichisthe volumeinsde the sample probe and
tubing leading from the stack to the sampling loop.

x = CEMSresponse.

y = Actud vaue of cdibration standard.

12.2 Coefficient of Determination. Caculate r? using linear regression andysis and the average
concentrations obtained at three calibration points as shown in Equation 9-1.

NExy. & (Ex.)(EY.) 2

re -
Eq. 9-1

‘/(nEyi2 & EyEy)(nEx* & ExEXx)

12.3 Cdibration Error Determination. Determine the percent calibration error (CE) a each
concentration for each pollutant using the following equation.

C &C
2 x 100 Eq. 9-2

a

12.4 Sampling System Time Congtant (T).

F
T" = X
v Eq. 9-3

13.0 Method Performance.

13.1 Cdibration Error (CE). The CEMSmust dlow the determination of CE at al three cdlibration
levels. The average CEMS cdlibration response must not differ by more than 10 percent of
cdibration gas vaue a each level after each 24-hour period of theinitia test.

13.2 Cdibration Precison and Linearity. For each triplicateinjection at each concentration level for

each target analyte, any one injection shal not deviate more than 5 percent from the average
concentration measured at that level. The linear regression curve for each organic compound &t all
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three levels shall have an r?> $0.995 (using Equation 9-1).

13.3 Measurement Frequency. The sample to be andyzed shdl flow continuoudy through the
sampling system. The sampling system time congtant shdl be < 5 minutes or the sampling frequency
specified in the gpplicable regulation, whichever isless. Use Equation 9-3 to determine T. The
andytica system shdl be cgpable of measuring the effluent stream at the frequency specified in the
gppropriate regulation or permit.

14.0 Pallution Prevention. [Reserved)

15.0 Waste Management. [Reserved]

16.0 References. [Reserved]

17.0 Tables, Diagrams, Flowcharts, and Vdidation Data. [Reserved]
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Attachment 4

METHOD 6C - DETERMINATION OF SULFUR DIOXIDE EMISSIONS
FROM STATIONARY SOURCES
(INSTRUMENTAL ANALYZER PROCEDURE)

1. APPLICABILITY AND PRINCIPLE

1.1 Applicability. This method is gpplicable to the determination of sulfur dioxide (SO,)
concentrations in controlled and uncontrolled emissions from stationary sources only when specified
within the regulations.

1.2 Principle. A gassampleis continuoudy extracted from a stack, and a portion of the sampleis
conveyed to an instrumenta anayzer for determination of SO, gas concentration using an ultraviolet
(UV), nondispersiveinfrared (NDIR), or fluorescence andyzer. Performance specificationsand test
procedures are provided to ensure reliable data.

2. RANGE AND SENSITIVITY

2.1 Analytical Range. The andytica range is determined by the insrumenta design. For this
method, a portion of the andytical range is selected by choosing the span of the monitoring system.
The span of the monitoring system shall be selected such that the pollutant gas concentration
equivaent to the emissonstandard isnot lessthan 30 percent of the span. If at any timeduringarun
the measured gas concentration exceeds the span, the run shall be consdered invaid.

2.2 Sensitivity. Theminimum detectablelimit dependson theandyticd range, span, and signd-to-
noise ratio of the measurement system. For a well desgned system, the minimum detectable limit
should be less than 2 percent of the span.

3. DEFINITIONS

3.1 Measurement System. The tota equipment required for the determination of gas
concentration. The measurement system consists of the following mgor subsystems:

3.1.1 SampleInterface. That portion of asystem used for one or more of thefollowing: sample
acquisition, sample trangport, sample conditioning, or protectionof the andyzersfrom the effects of
the stack effluent.

3.1.2 GasAnalyzer. That portion of the system that sensesthe gasto be measured and generates
an output proportiond to its concentration.

3.1.3 Data Recorder. A drip chart recorder, analog computer, or digita recorder for recording
measurement data from the andyzer output.

3.2 Span. The upper limit of the gas concentration measurement range displayed on the data
recorder.
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3.3 Calibration Gas. A known concentration of agasin an gppropriate diluent gas.

3.4 Analyzer Calibration Error. The difference between the gas concentration exhibited by the
gasandyzer and the known concentration of the cdibration gaswhen the cdlibration gasisintroduced
directly to the anayzer.

3.5 Sampling System Bias. The difference between the gas concentrations exhibited by the
measurement system when a known concentration gas is introduced at the outlet of the sampling
probe and when the same gasis introduced directly to the andyzer.

3.6 ZeroDrift. Thedifferenceinthe measurement system output reading fromtheinitid caibration
response a the zero concentration level after a stated period of operation during which no
unscheduled maintenance, repair, or adjustment took place.

3.7 Calibration Drift. The difference in the measurement system output reading from the initid
cdibration response at amid-range cdibration vaue after astated period of operation during which
no unscheduled maintenance, repair, or adjustment took place.

3.8 Response Time. The amount of time required for the measurement system to display 95
percent of a step change in gas concentration on the data recorder.

3.9 Interference Check. A method for detecting andytica interferences and excessive biases
through direct comparison of gas concentrations provided by the measurement system and by a
modified Method 6 procedure. For this check, the modified Method 6 samples are acquired at the
sample by-pass discharge vent.

3.10 Calibration Curve. A graph or other systematic method of establishing the relationship
between the andyzer response and the actua gas concentration introduced to the analyzer.

4. MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS

4.1 Analyzer Calibration Error. Lessthan +2 percent of the span for the zero, mid-range, and
high-range cdibration gases.

4.2 Sampling System Bias. Less than +5 percent of the span for the zero and mid-range
cdibration gases.

4.3 Zero Drift. Lessthan £3 percent of the span over the period of each run.

4.4 Calibration Drift. Lessthan £3 percent of the span over the period of each run.

4.5 Interference Check. Lessthan £7 percent of the modified Method 6 result for each run.

5. APPARATUSAND REAGENTS

5.1 Measurement System. Use any measurement system for SO, that meets the specifications
of thismethod. A schematic of an acceptable measurement systemis shown in Figure 6C-1. The
essential components of the measurement system are described below:

5.1.1 SamplePraobe. Glass, sanlesssted, or equivaent, of sufficient length to traverse the sample
points. The sampling probe shdl be heated to prevent condensation.
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5.1.2 SampleLine. Heated (sufficient to prevent condensation) stainless stedl or Teflon tubing, to
trangport the sample gas to the moisture remova system.

5.1.3 Sample Transport Lines. Stainless stedl or Teflon tubing, to transport the samplefrom the
moisture remova system to the sample pump, sample flow rate control, and sample gas manifold.
5.1.4 Calibration Valve Assembly. A three-way valve assembly, or equivalent, for blocking the
sample gas flow and introducing cdibration gases to the measurement system at the outlet of the
sampling probe when in the cdibration mode.

5.1.5 Moisture Removal System. A refrigerator-type condenser or smilar device (eg.,
permeationdryer), to remove condensate continuoudy from the samplegaswhile maintaining minimal
contact between the condensate and the sample gas. The moisture remova system is not necessary
for andyzers that can measure gas concentrations on a wet bass, for these andyzers, (1) heeat the
sample line and dAl interface components up to the inlet of the andyzer sufficiently to prevent
condensation, and (2) determine the moisture content and correct the measured gas concentrations
to a dry basis usng appropriate methods, subject to the approva of the Administrator. The
determination of sample moisture content is not necessary for pollutant analyzers that measure
concentrations on awet basswhen (1) awet basis CO, analyzer operated according to Method 3A
is used to obtain s multaneous measurements, and (2) the pollutant/CO, measurements are used to
determine emissons in units of the standard.

5.1.6 ParticulateFilter. Anin-stack or heated (sufficient to prevent water condensation) out-of-
stack filter. Thefilter shdl be boroglicate or quartz glasswooal, or glassfiber mat. Additiond filters
at theinlet or outlet of the moisture remova system and inlet of the andyzer may be used to prevent
accumulation of particulate materid in the measurement system and extend the useful life of the
components. All filtersshal befabricated of materiasthat are nonreactiveto the gasbeing sampled.
5.1.7 Sample Pump. A lesk-free pump, to pull the sample gas through the system at aflow rate
auffident to minimize the response time of the measurement system. The pump may be constructed
of any materid that is nonreactive to the gas being sampled.

5.1.8 SampleFlow Rate Control. A sampleflow rate control valve and rotameter, or equivalent,
to maintain acongtant sampling rate within 10 percent. (Note: Thetester may eect toinstall aback-
pressure regulator to maintain the sample gas manifold at aconstant pressurein order to protect the
andyzer(s) from overpressurization, and to minimize the need for flow rate adjustments.)

5.1.9 Sample GasManifold. A sample gas manifold, to divert aportion of the sample gas stream
to the andyzer and the remainder to the by-pass discharge vent. The sample gas manifold should
aso include provisons for introducing cdibration gases directly to the analyzer. The manifold may
be congtructed of any materid that is nonreactive to the gas being sampled.

5.1.10 Gas Analyzer. A UV or NDIR absorption or fluorescence andyzer, to determine
continuoudy the SO, concentration in the sample gas sream. The andyzer shdl meet the gpplicable
performance specifications of Section4. A meansof controlling the analyzer flow rate and adevice
for determining proper sample flow rate (e.g., precison rotameter, pressure gauge downstream of
al flow controls, etc.) shal be provided at the andyzer. (Note: Housing the analyzer(s) in aclean,
thermaly-gtable, vibration-free environment will minimize drift in the andyzer cdibration.)

5.1.11 DataRecorder. A drip chart recorder, analog compuiter, or digital recorder, for recording
measurement data. The data recorder resolution (i.e., readability) shal be 0.5 percent of span.
Alterndtively, a digita or analog meter having a resolution of 0.5 percent of span may be used to
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obtain the analyzer responses and the readings may berecorded manudly. If thisaternativeisused,
the readings shdl be obtained at equdly spaced intervals over the duration of the sampling run. For
sampling run durations of lessthan 1 hour, measurements a 1-minute intervals or aminimum of 30
measurements, whichever is less redtrictive, shdl be obtained. For sampling run durations greater
than 1 hour, measurementsat 2-minuteintervasor aminimum of 96 measurements, whichever isless
restrictive, shall be obtained.

5.2 Method 6 Appar atusand Reagents. Theagpparatusand reagentsdescribed in Method 6 and
shown by the schematic of the sampling train in Figure 6C-2 are used to conduct the interference
check.

5.3 SO, Calibration Gases. The cdibration gasesfor thegasandyzer shdl be SO, inN, or SO,
inar. Alternaively, SO,/CO,, SO,/O,, or SO,/CO,/O, gas mixturesin N, may be used. For
fluorescence-based andyzers, the O, and CO, concentrations of the calibration gases asintroduced
to the andyzer shdl bewithin 1 percent (absolute) O, and 1 percent (absolute) CO, of the O, and
CO, concentrations of the effluent samples introduced to the andyzer. Alternaivey, for
fluorescence-based andyzers, use cdlibration blendsof SO, in ar and the nomographs provided by
the vendor to determinethe quenching T ¥ 7 7

correction factor (the effluent O, and CO, concentrations must be known). Use three calibration
gases as gpecified below:

5.3.1 High-Range Gas. Concentration equivaent to 80 to 100 percent of the span.

5.3.2 Mid-Range Gas. Concentration equivaent to 40 to 60 percent of the span.

5.3.3 Zero Gas. Concentration of lessthan O.25 percent of the span. Purified ambient air may be
used for the zero gas by passing air through a charcod filter or through one or more impingers
containing a solution of 3 percent H,O..

6. MEASUREMENT SYSTEM PERFORMANCE TEST PROCEDURES
Perform the following procedures before measurement of emissions (Section 7).

6.1 Calibration GasConcentration Verification. Therearetwo dternativesfor establishing the
concentrations of cdibration gases. Alternative No. 1is preferred.

6.1.1 Alternative No. 1--Use of cdibration gasesthat are andyzed following the Environmenta
Protection Agency Tracesbility Protocol No. 1 (see Citation 1 in Bibliography). Obtain a
certification from the gas manufacturer that Protocol No. 1 was followed.

6.1.2 Alternative No. 2--Use of calibration gases not prepared according to Protocol No. 1. If
this dternative is chosen, obtain gas mixtures with a manufacturer's tolerance not to exceed +2
percent of the tag value. Within 6 months before the emission test, anayze each of the cdibration
gases in triplicate usng Method 6. Citation 2 in the Bibliography describes procedures and
techniquesthat may be used for thisanalys's. Record the results on a data sheet (exampleis shown
in Figure 6C-3). Eachof theindividud SO, andyticd resultsfor each cdibration gas shal bewithin
5 percent (or 5 ppm, whichever isgreater) of thetriplicate set average; otherwise, discard the entire
set and repest the triplicate andyses. If the average of the triplicate andyses iswithin 5 percent of
the cdibration gas manufacturer's cylinder tag vaue, use the tag value; otherwise, conduct at least
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three additiona anayses until the results of Sx consecutive runs agree within 5 percent (or 5 ppm,
whichever is gregater) of the average. Then usethis average for the cylinder vaue.

6.2 Measurement System Preparation. Assemble the measurement system by following the
manufacturer's written ingtructions for preparing and preconditioning the gas andyzer and, as
applicable, the other system components. Introducethe calibration gasesin any sequence, and make
al necessary adjustmentsto calibratethe andyzer and the datarecorder. Adjust system components
to achieve correct sampling rates.

6.3 Analyzer Calibration Error. Conduct the andyzer cdibration error check by introducing
cdibration gases to the measurement system at any point upstream of the gas analyzer asfollows.
6.3.1 After the measurement system has been prepared for use, introduce the zero, mid-range, and
high-range gasesto the andyzer. During thischeck, make no adjusimentsto the system except those
necessary to achieve the correct caibration gas flow rate a the andyzer. Record the andyzer
responses to each calibration gas on a form similar to Figure 6C-4. Note: A cdibration curve
established prior totheandyzer cdlibration error check may beused to convert theanayzer response
to the equivalent gas concentration introduced to the analyzer. However, the same correction
procedure shal be used for dl effluent and cdlibration measurements obtained during the te<t.
6.3.2 The andlyzer cdibration error check shdl be consdered invdid if the gas concentration
displayed by the analyzer exceeds £2 percent of the span for any of the cdibration gases. If an
invaid cdibration is exhibited, take corrective action and repesat the analyzer cdlibration error check
until acceptable performance is achieved.

6.4 Sampling System Bias Check. Peform the sampling system bias check by introducing
cdibrationgasesat the cdibration vaveingalled at the outlet of the sampling probe. A zero gasand
gther the mid-range or high-range gas, whichever most closdly gpproximates the effluent
concentrations, shall be used for this check asfollows:

6.4.1 Introduce the upscale calibration gas, and record the gas concentration displayed by the
andyzer on a form smilar to Figure 6C-5. Then introduce zero gas, and record the gas
concentrationdisplayed by theandyzer. During the sampling system bias check, operate the system
a the norma sampling rate, and make no adjustments to the measurement system other than those
necessary to achieve proper calibration gasflow ratesa theanalyzer. Alternatdly introduce the zero
and upscae gases until a gable reponse is achieved. The tester shdl determine the measurement
system response time by observing the times required to achieve a stable response for both the zero
and upscale gases. Note the longer of the two times as the response time.

6.4.2 The sampling system bias check shall be consdered invaid if the difference between the gas
concentrations displayed by the measurement system for the analyzer calibration error check and for
the sampling system bias check exceeds +5 percent of the span for either the zero or upscae
cdibrationgases. If aninvdid calibrationisexhibited, take corrective action, and repesat the sampling
systembias check until acceptable performanceisachieved. If adjustment to the anadyzer isrequired,
first repeat the andyzer cdibration error check, then repeat the sampling system bias check.
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7. EMISSION TEST PROCEDURE

7.1 Sdection of Sampling Site and Sampling Points. Sdect a measurement site and sampling
points using the same criteria that are applicable to Method 6.

7.2 Interference Check Preparation. For eachindividua analyzer, conduct aninterferencecheck
for at least three runs per during the initid field test on a particular source category. Retain the
results, and report them with each test performed on that source category. If aninterference check
is being performed,

assemble themodified Method 6 train (flow control vave, two midget impingers containing 3 percent
H,0O,, and dry gas meter) as shown in Figure 6C—2. Ingtd| the sampling train to obtain a sample
at the measurement system sample by-passdischarge vent. Record theinitia dry gas meter reading.
7.3 Sample Collection. Pogtion the sampling probe a the first measurement point, and begin
sampling at the same rate as used during the sampling system bias check. Maintain constant rate
sampling (i.e., £10 percent) during the entire run. The sampling time per run shal be the same asfor
Method 6 plustwice the average system responsetime. For each run, use only those measurements
obtained after twice the response time of the measurement system has elgpsed to determine the
average effluent concentration. If an interference check is being performed, open the flow control
vave on the modified Method 6 train concurrent with the initiation of the sampling period, and adjust
the flow to 1 liter per minute (£10 percent). (Note: If apump isnot used in the modified Method 6
train, caution should be exercised in adjusting the flow rate Since over-pressurization of theimpingers
may cause leskage in the impinger train, resulting in positively biased results).

7.4 Zero and Calibration Drift Tests. Immediatey preceding and following each run, or if
adjustments are necessary for the measurement system during the run, repegt the sampling system
bias check procedure described in Section 6.4. (Make no adjustments to the measurement system
until after the drift checks are completed.) Record the andlyzer's responses on a form similar to
Figure 6C—5.

7.4.1 If either the zero or upscale calibration va ue exceeds the sampling system bias specification,
then the run is consdered invalid. Repeat both the andyzer cdibration error check procedure
(Section 6.3) and the sampling system bias check procedure (Section 6.4) before repesting the run.
7.4.2 If both the zero and upscde cdibration vaues are within the sampling system bias
gpecification, then use the average of the initid and find bias check values to calculate the gas
concentration for the run. If the zero or upscde cdibration drift value exceeds the drift limits, based
on the difference between the sampling system bias check responses immediately before and after
the run, repeet both the analyzer calibration error check procedure (Section 6.3) and the sampling
system bias check procedure (Section 6.4) before conducting additional runs.

7.5 Interference Check (if paformed). After completing the run, record the find dry gas meter
reading, meter temperature, and barometric pressure. Recover and anayze the contents of the
midget impingers, and determine the SO, gas concentration using the procedures of Method 6. (It
is not necessary to analyze EPA performance audit samplesfor Method 6.) Determine the average
gas concentration exhibited by the analyzer for the run. If the gas concentrations provided by the
andyzer and the modified Method 6 differ by more than 7 percent of the modified Method 6 resullt,
the run isinvdidated.
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8. EMISSION CALCULATION

The average gas effluent concentration is determined from the average gas concentration displayed
by the gas andyzer and is adjusted for the zero and upscae sampling system bias checks, as
determinedin accordance with Section 7.4. The average gasconcentration displayed by theanalyzer
may be determined by integration of the area under the curve for chart recorders, or by averaging
al of the effluent measurements. Alternatively, the average may be calculated from measurements
recorded at equaly spaced intervals over the entire duration of the run. For sampling run duraions
of lessthan 1 hour, measurementsat 1-minuteintervasor aminimum of 30 messurements, whichever
islessredtrictive, shdl be used. For sampling run durations greater than 1 hour, measurements at 2-
minute intervals or a minimum of 96 measurements, whichever is less redrictive, shdl be used.
Cdculate the effluent gas concentration using Equation 6C-1.

— C
Coss " (C8Co) =

m o]

where:

C g = Effluent gas concentration, dry basis, ppm.

C .y = Average gas concentration indicated by gas andyzer, dry basis, ppm.

C,= Average of initid and find system cdlibration bias check responsesfor the zero gas,
ppm.

C, = Average of initid and find system cdibration bias check responses for the upscae
cdibration gas, ppm.

C o= Actud concentration of the upscae cdibration gas, ppm.
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METHOD 7E - DETERMINATION OF NITROGEN OXIDES EMISSIONS
FROM STATIONARY SOURCES
(INSTRUMENTAL ANALYZER PROCEDURE)

1. APPLICABILITY AND PRINCIPLE

1.1 Applicability. This method is gpplicable to the determination of nitrogen oxides (NO,)
concentrations in emissions from dationary sources only when specified within the regulations.

1.2 Principle. A sampleiscontinuoudy extracted from the effluent stream; a portion of the sample
stream is conveyed to an instrumenta chemiluminescent andyzer for determination of NO,
concentration. Performance specifications and test procedures are provided to ensure reliable data.

2. RANGE AND SENSITIVITY
Same asin Method 6C, Sections 2.1 and 2.2.
3. DEFINITIONS

3.1 Measurement System. The tota equipment required for the determination of NO,
concentration. The measurement system consits of the following mgor subsystems:

3.1.1 SamplelInterface, GasAnalyzer, and Data Recorder. Sameasin Method 6C, Sections
3.1.1,3.1.2,and 3.1.3.

3.1.2 NO, toNO Converter. A devicethat convertsthenitrogendioxide (NO,) inthesamplegas
to nitrogen oxide (NO).

3.2 Span, Calibration Gas, Analyzer Calibration Error, Sampling System Bias, Zero Drift,
Calibration Drift, and Response Time. Same asin Method 6C, Sections 3.2 through 3.8.

3.3 Interference Response. The output response of the measurement system to acomponent in
the sample gas, other than the gas component being measured.

4. MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS

Same asin Method 6C, Sections 4.1 through 4.4.

5. APPARATUSAND REAGENTS

5.1 Measurement System. Use any measurement system for NO, that meets the specifications
of this method. A schematic of an acceptable measurement system is shown in Figure 6C-1 of
Method 6C. The essentia components of the measurement system are described below:

5.1.1 SampleProbe, SampleLine, Calibration ValveAssembly, M oistureRemoval System,

Particulate Filter, Sample Pump, Sample Flow Rate Control, Sample Gas Manifold, and
Data Recorder. Sameasin Method 6C, Sections 5.1.1 through 5.1.9, and 5.1.11.
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5.1.2 NO, to NO Converter. That portion of the system that converts NO, in the sample gasto
NO. A NO, to NO converter is not necessary if the NO, portion of the exhaust gas is less than
5 percent of the total NO, concentration.

5.1.3 NO, Analyzer. An andyzer based on the principles of chemiluminescence to determine
continuoudy the NO, concentration in the sample gasstream. Theanayzer must meet the gpplicable
performance specifications of Section 4. A means of controlling the anayzer flow rateand adevice
for determining proper sample flow rate (e.g., precison rotameter, pressure gauge downstream of
al flow controls, etc.) must be provided at the andyzer.

5.2 NO, Calibration Gases. The cdibrationgasesfor the NO, analyzer shdl beNOiInN,. Use
four calibration gases as specified in Method 6C, Sections 5.3.1 through 5.3.3. Ambient air may be
used for the zero gas.

6. MEASUREMENT SYSTEM PERFORMANCE TEST PROCEDURES
Perform the following procedures before measurement of emissions (Section 7).

6.1 Calibration Gas Concentration Verification. Same asin Method 6C, Section 6.1, except
if calibration gas analysisisrequired, use Method 7, and change al 5 percent performance vauesto
10 percent (or 10 ppm, whichever is greater).

6.2 Interference Response. Conduct an interference response test of the andyzer prior to its
initid use in the field. Thereafter, recheck the measurement system if changes are made in the
indrumentationthat could dter theinterferenceresponse (e.g., changesinthegasdetector). Conduct
the interference response in accordance with Section 5.4 of Method 20.

6.3 Measurement System Preparation, Analyzer Calibration Error, Response Time, and
Sample System Bias Check. Same asin Method 6C, Sections 6.2 through 6.4.

6.4 NO, to NO Conversion Efficiency. If the NO, concentration within the sample sream is
greater than 5 percent of the NO, concentration, conduct an NO, to NO converson efficiency test
in accordance with Section 5.6 of Method 20.

7. EMISSION TEST PROCEDURE

7.1 Sdection of Sampling Site and Sampling Points. Sdect a measurement site and sampling
points using the same criteriathat are applicable to tests performed using Method 7.

7.2 Sample Collection. Pogtion the sampling probe a the first measurement point, and begin
sampling at the samerate as used during theresponsetimetest. Maintain congtant rate sampling (i.e.,
+10 percent) during the entire run. The sampling time per run shal be the same as the totd time
required to perform arun usng Method 7 plus twice the average system response time. For each
run, use only those measurements obtained after twice the response time of the measurement system
has elgpsed to determine the average effluent concentration.

7.3 Zero and Calibration Drift Test. Same asin Method 6C, Section 7.4.
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8. EMISSION CALCULATION
Same asin Method 6C, Section 8.
BIBLIOGRAPHY

Same as the bibliography of Method 6C.
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METHOD 3A - DETERMINATION OF OXYGEN
AND CARBON DIOXIDE CONCENTRATIONS
IN EMISSIONS FROM STATIONARY SOURCES
(INSTRUMENTAL ANALYZER PROCEDURE)

1. APPLICABILITY AND PRINCIPLE

1.1 Applicability. This method is gpplicable to the determination of oxygen (O,) and carbon
dioxide (CO,) concentrations in emissons from dationary sources only when specified within the
regulations.

1.2 Principle. A sampleiscontinuoudy extracted from the effluent stream: aportion of the sample
streamis conveyed to an ingrumenta anadyzer(s) for determination of O, and CO, concentration(s).
Performance specifications and test procedures are provided to ensure reliable data.

2. RANGE AND SENSITIVITY

Same asin Method 6C, Sections 2.1 and 2.2, except that the span of the monitoring system shall be
selected such that the average O, or CO, concentration is not less than 20 percent of the span.

3. DEFINITIONS

3.1 Measurement System. Thetota equipment required for the determination of the O, or CO,
concentration.  The measurement system consists of the same mgor subsystems as defined in
Method 6C, Sections 3.1.1, 3.1.2, and 3.1.3.

3.2 Span, Calibration Gas, Analyzer Calibration Error, Sampling System Bias, Zero Drift,
Calibration Drift, Response Time, and Calibration Curve. Same asin Method 6C, Sections
3.2 through 3.8, and 3.10.

3.3 Interference Response. The output response of the measurement system to acomponent in
the sample gas, other than the gas component being measured.

4. MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS
Same asin Method 6C, Sections 4.1 through 4.4.
5. APPARATUSAND REAGENTS

5.1 Measurement System. Any measurement syssemfor O, or CO, that meetsthe specifications
of this method. A schematic of an acceptable measurement system is shown in Figure 6C-1 of
Method 6C. The essentia components of the measurement system are described below:

5.1.1 SampleProbe. A lesk-free probe of sufficient length to traverse the sample points.

5.1.2 SampleLine. Tubing to transport the sample gas from the probe to the moisture removal
sysem. A heated samplelineis not required for systems that measure the O, or CO, concentration
on adry basis, or transport dry gases.
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5.1.3 Sample Transport Line, Calibration Valve Assembly, Moisture Removal System,
Particulate Filter, Sample Pump, Sample Flow Rate Control, Sample Gas Manifold, and
DataRecorder. Sameasin Method 6C, Sections5.1.3 through 5.1.9, and 5.1.11, except that the
requirements to use dainless sted, Teflon, and nonreactive glass filters do not gpply.

514 GasAnalyzer. An andyzer to determine continuoudy the O, or CO, concentration in the
sample gas Stream.  The andyzer must meet the gpplicable performance specifications of Section 4.
A means of controlling the anayzer flow rate and a device for determining proper sample flow rate
(e.g., precison rotameter, pressure gauge downstream of al flow controls, etc.) shal be provided
at the analyzer. The regquirements for measuring and controlling the analyzer for measuring and
contralling the analyzer flow rate are not gpplicable if data are presented that demondtrate the
andyzer isinsengtive to flow variations over the range encountered during the test.

5.2 Calibration Gases. The cdibration gasesfor CO, andyzersshdl be CO,inN, or CO, inair.
Alterndtivdy, CO,/SO,, O,/SO,, or O,/CO,/SO, gasmixturesinN , may beused. Threecdibration
gases, as specified in Sections 5.3.1 through 5.3.4 of Method 6C, shal be used. For O, monitors
that cannot analyze zero gas, acdibration gas concentration equivaent to lessthan 10 percent of the
gpan may be used in place of zero gas.

6. MEASUREMENT SYSTEM PERFORMANCE TEST PROCEDURES
Perform the following procedures before measurement of emissons (Section 7).

6.1 Calibration Concentration Verification. Follow Section 6.1 of Method 6C, except if
cdibration gas analysisis required, use Method 3 and change the acceptance criteriafor agreement
among Method 3 resultsto 5 percent (or 0.2 percent by volume, whichever is gregter).

6.2 Interference Response. Conduct an interference response test of the andyzer prior to its
initid use in the field. Thereafter, recheck the measurement system if changes are made in the
ingrumentationthat could dter the interference response (e.g., changesin the type of gas detector).
Conduct the interference response in accordance with Section 5.4 of Method 20.

6.3 Measurement System Preparation, Analyzer Calibration Error, Response Time, and
Sampling System Bias Check. Follow Sections 6.2 through 6.4 of Method 6C.

7. EMISSION TEST PROCEDURE

7.1 Sdection of Sampling Site and Sampling Points. Sdect ameasurement site and sampling
points using the same criteriathat are applicable to tests performed using Method 3.

7.2 Sample Collection. Pogtion the sampling probe a the first measurement point, and begin
sampling at the samerate asthat used during theresponsetimetest. Maintain constant rate sampling
(i.e., £10 percent) during the entire run. The sampling time per run shal be the same as for tests
conducted using Method 3 plus twice the average system response time.  For each run, use only
those measurements obtained after twice the response time of the measurement system has el gpsed
to determine the average effluent concentration.
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7.3 Zero and Calibration Drift Test. Follow Section 7.4 of Method 6C.

8. QUALITY CONTROL PROCEDURES

The following quality control procedures are recommended when the results of thismethod are used
for an emission rate correction factor, or excess air determination. The tester should select one of
the following options for vaidating measurement results.

8.1 If both O, and CO, are measured using Method 3A, the procedures described in Section4.4
of Method 3 should be followed to vaidate the O, and CO, measurement results.

8.2 If only O, ismeasured usng Method 3A, measurements of the sample stream CO, concentration
should be obtained at the sample by-pass vent discharge using an Orsat or Fyrite anayzer, or
equivdent. Duplicate samples should be obtained concurrent with at leest one run. Average the
duplicate Orsat or Fyrite analysis results for each run. Use the average CO, vauesfor comparison
with the O, measurements in accordance with the procedures described in Section 4.4 of Method
3.

8.3 If only CO, ismeasured usng Method 3A, concurrent measurements of the sample stream CO,
concentration should be obtained using an Orsat or Fyrite analyzer as described in Section 8.2. For
each run, differences greater than O.5 percent between the Method 3A results and the average of
the duplicate Fyrite andysis should be investigated.

9. EMISSION CALCULATION

9.1 For al CO, andyzers, and for O, andyzersthat can be calibrated with zero gas, follow Section
8 of Method 6C, except express al concentrations as percent, rather than ppm.

9.2 For O, andyzersthat use alow-leve cdibration gasin place of azero gas, cdculate the effluent
gas concentration usng Equation 3A-1.

Cma' Coa
Coe = (C-C,)+Cpa Eq. 3A-1
C,-C,

Where:
Cqes = Effluent gas concentration, dry basis, percent.
Cma=Actua concentration of the upscale cdibration gas, percent.
Coa = Actud concentration of the low-level calibration gas, percent.
C,, = Average of initid and find system cdibration bias check responses for the upscade
calibration gas, percent.
C, = Average of initia and final system cdibration bias check responses for the low leve gas,
percent.
C = Average gas concentration indicated by the gas anayzer, dry basis, percent.
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10. BIBLIOGRAPHY
Same asin Bibliography of Method 6C.
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Attachment 5

Note: The following approved rules* (Title 326 Air Pollution Control Board) are included in this
attachment. Theserules have direct bearing on the certification and qudity assurance/quadity control
and other related topics of Chapter 2 Continuous Emissions Monitoring Systems (CEMS).

* LSA Document #97-218(F)

Notice of Intent Published: August 1, 1997; 20 IR 3024
Proposed Rule Published: October 1, 1997; 21 IR 139
Hearing Held: October 28, 1997

Approved by Attorney General: January 12, 1998
Approved by Governor: January 27, 1998

Filed with Secretary of State: January 30, 1998, 11:00 a.m.

Rule 4. General Provisions

326 | AC 3-4-1 Definitions
Authority: I1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: I1C 13-11; IC 13-15; IC 13-17

Sec. 1. Inaddition to the definitionsprovided in IC 13-11, 326 IAC 1-2, and 326 2-7, thefollowing
definitions gpply throughout this article unless expresdy stated otherwise:
(1) “Applicable emission limitation or sandard” means any of the following:
(A) A state or federa emission limitation or standard applicable to aregulated hazardousair
pollutant under 40 CFR 61* or 40 CFR 63*.
(B) A date or federd emissonlimitation or standard gpplicable to aregulated air pollutant,
other than ahazardous air pollutant under Section 112 of the CAA, for which the sourceis
classfied asamajor source,
(2) “Cdendar quarter” means a three (3) month period beginning January 1, April 1, July 1, or
October 1.
(3) “Certified emissons monitor” means an emissons monitor that meets dl applicable
performance specificationsof 40 CFR 60* or any other performance specification, and for which
performance data had been submitted to and approved by the department.
(4) “Emisson test”, “source sampling test”, “compliance test”, or “performance tes” means a
procedure for sampling agas sream from asingle sampling location a afacility, unit, or pollution
control equipment, to determine a pollutant emission rate, concentration, or parameter whilethe
fadility, unit, or pollution control equipment is operating a conditions that result in measurement
of the highest emisson or parameter vaues (prior to any control device), or a other operating
conditions approved by the department or U.S. EPA. A test shdl comprisethree (3) sampling
runs for a gpecified sampling time span. Additiona conditions may be required by applicable
rules, permit, or enforcement order. The test shdl be performed usng sampling and anayticad
procedures gpproved by the department or U.S. EPA for the specific pollutant or parameter and
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facility, unit, pollution control equipment, process, or operation.

(5) “Emissions unit” means any part of or activity at a source that emits or has the potentid to
emit any regulated air pollutant for which an emission limitation or slandard has been established.
This term does not dter or affect the definition of the term “unit” for purposes of TitleV of the
CAA.

(6) “Magor source’” means any major source as defined in 326 |AC 2-7-1(22), excluding any
source described in 326 IAC 2-7-1(22)(A).

(7) “Monitoring” means any form of collecting dataon aroutine basisto determine or otherwise
assess compliance with emission limitations or standards.

(8) “Monitor system mafunction” meansany interruption inthe collection of valid dataasaresult
of thefailure of any component of the system to operatewithin the specifications of the applicable
performance specification.

(9) “Out of control” means any data collected by a continuous monitoring system during periods
immediady following an out of tolerance quality assurance assessment and prior to an
acceptable qudity assurance assessment.

(20) “Permit” meansany applicable permitissued, renewed, revised, or modified under 326 1AC
2-1,326 IAC 2-2, 326 IAC 2-3, 326 IAC 2-7, 326 IAC 2-8, or 326 IAC 2-9.

(11) “Quality assurance’ means those activities performed to ensure that monitoring deta are
uffidently representative, accurate, precise, reliable, frequent, and timely. Those activities
include, but are not limited to, frequent activities (daily) and less frequent activities (weekly,
monthly, quarterly, and yearly).

*Copies of the Code of Federd Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying at the Indiana
Department of Environmental Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 |AC 3-4-1; filed Jan 30,
1998, 4:00 p.m.: 21 IR 2062)

326 |AC 3-4-2 Certification
Authority: IC 13-14-8; IC 13-17-3-4; IC 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; 1C 13-17

Sec. 2. Eachreport submitted under thisarticle shal contain certification of truth, accuracy, and
completeness. Thiscertification and any other certification required under thisarticle shal sateth,
based on information and belief formed after reasonable inquiry, the statements and information in
the document aretrue, accurate, and complete. (Air Pollution Control Board; 326 1AC 3-4-2; filed
Jan 30, 1998, 4:00 p.m.: 21 IR 2063)

326 | AC 3-4-3 Conversion factors

Authority: 1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; 1C 13-17
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Sec. 2. (8) Ownersor operatorsof facilities subject to thisarticle shal use thefollowing procedures
for converting monitoring data to units of the sandard where necessary:.
(1) For foss| fuel-fired steam generators, the following procedures shall be used to convert
gaseous emisson monitoring datain parts per million (ppm) to pounds per million British thermd
units (Btu) (IbsMMBTU) where necessary:

(A) Whentheowner or operator of afoss| fuel-fired steam generator electsunder thisarticle
to measure oxygen (O,) in flue gases, the measurements of the pollutant concentration and
oxygen shdl be on adry bass and the following conversion procedure used:

Ecp_ (209
(20.9& %02)

(B) When the owner or operator €lects under this article to measure carbon dioxide (CO,)
influe gases, the measurement of the pollutant concentration and the CO, concentration shall
each be on a congstent basis (wet or dry) and the following converson procedure used:

(100)
¢ (%CO2)

(C) When the owner or operator €l ects under this article to measure sulfur dioxide (SO,) or
nitrogenoxides (NO,) intheflue gases, the measurement of the diluent concentration and the
SO, and the NO, concentration shal each be on awet bads and the following converson
procedure used, except where wet scrubbers are employed or where moisture is otherwise
added to the stack gases:

E"CF

cF (20.9)
ws'w(20.9(1&B, ) & %02,

(D) When the owner or operator eects under thisarticleto measure sulfur dioxide (SO,) or
nitrogenoxides (NO,) intheflue gases, the measurement of the diluent concentration and the
SO, and the NO, concentration shdl each be on awet bass and the following converson
procedure used where wet scrubbers or moisture is otherwise present in the stack gases,
provided water vapor content of the stack gas is measured at least once every fifteen (15)
minutes a the same point as the pollutant and oxygen measurements are made:

Ec F (20.9)
s 209(1&B,) & %02, )

(E) The vaues used in the equations under this subdivison are derived as follows.

Pollutant concentration at stack conditions in grams per wet standard cubic meter
(g/wscm) or pounds per wet standard cubic meter (Ibsiwscm), determined by multiplying
the average concentration in parts per million (ppm) for each one (1) hour period by 4.15
X 10° M g/wscm per ppm or 2.59 x 10° M lbs/wscm per ppm, where M s pollutant
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molecular weight in grams per gram-mole (g/g-mole) or pounds per pound-mole (Ib/lb-
mole).

M= 64.07 for SO, and 46.01 for oxides of nitrogen (NO, ) as NO.,.

C= Pollutant concentration at stack conditions in pounds per dry standard cubic meter
(Ibs/dscm) or grams per dry standard cubic meter (g/dscm).

F, F. A factor representing aratio of the volume of dry flue gases generated to the caorific
vaue of thefud combusted (F), and afactor representing aratio of the volume of carbon
dioxide generated to the cdorific vaue of the fud combusted (F,), respectively. Vaues
of F and F, are givenin 40 CFR 60*, Appendix A, Method 19, as applicable.

F,= A factor representing a raio of the volume of wet flue gases generated to the cdorific
vaue of the fuel combusted. Vaues of F, are given in 40 CFR 60*, Appendix A,
Method 19.

Bya= Proportion by volume of water vapor in the ambient air.

By = Proportion by volume of water vapor in the stack gas.

E= Oxygen or carbon dioxide volume (expressed as percent) determined with equipment
specified under this article.

Percent O,,

percent CO, = Oxygenvolume (expressed as percent) measurements made at stack conditions on

awet basis,

(2) For sulfuric acid plants or production facilities, the owner or operator shall:

(A) establish a conversionfactor three (3) times daily according to procedures for 40 CFR
60.84(b)*;

(B) multiply the conversion factor by the average sulfur dioxide (SO,) concentration in the
flue gases to obtain average SO, emissons in pounds per ton (Ibs'ton); and

(C) report the average sulfur dioxide emissions for each three (3) hour period in excess of
the emisson standard sat forth in 326 IAC 7 in the quarterly summary.

(b) Alternate proceduresfor computing emission averagesthat do not require integration of data
or dternative methods of converting pollutant concentration measurements of units of the emission
standard may be approved by the department if the owner or operator shows that the dternative
procedures are at least as accurate asthosein thisrule.

*Copies of the Code of Federal Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying & the Indiana
Depatment of Environmenta Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 |AC 3-4-3; filed Jan 30,
1998, 4:00 p.m.: 21 IR 2062)
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Rule 5. Continuous Monitoring of Emissions

326 | AC 3-5-1 Applicability; monitoring requirementsfor applicable pollutants
Authority: 1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 1.(a) Thisrule establishes the following:
(1) Subgtantive requirements for monitoring certain types of sources.
(2) A processfor developing suitable monitoring requirements for other types of sources.

(b) Thisrule appliesto thefollowing sources and facilities hereinafter referred to as affected facilities:
(1) Any facility required to perform continuous monitoring under 326 IAC 12, which
incorporates by reference the requirements of 40 CFR 60*, or by a standard for hazardous air
pollutantsunder 326 | AC 14, whichincorporates by reference the requirements of 40 CFR 61*,
or 326 |AC 20, which incorporates by reference the requirements of 40 CFR 63*.

(2) Fossl fud-fired steam generators of grester than one hundred million (100,000,000) British
thermd units (Btus) per hour heat input capacity.
(3) Sulfuric acid plants or production facilities of greater than three hundred (300) tons per day
acid production capacity.
(4) Petroleum refinery catalyst regenerators for fluid bed catalytic cracking units of greater than
twenty thousand (20,000) barrel s (eight hundred forty thousand (840,000) gallons) per day fresh
feed capacity.
(5) Portland cement plants.
(6) Facilities that combust sewage dudge.
(7) Sources making coke from raw materia, including the following:
(A) Cod refining byproducts.
(B) Petroleum refining byproducts.
(8) Fadilitiesin Clark and Floyd Counties that:
(A) have potentid to emit NO, greater than or equa to forty (40) tons per year; and
(B) are located at sources that have potential to emit NO, grester than or equa to one
hundred (100) tons per year as described in 326 |AC 10.

(c) Sources and facilities described in subsection (b) are subject to the following requirements or
an approved streamlined requirement established in accordance with 326 IAC 2-7-24:

(1) Any fadility subject to 326 IAC 12, which incorporates by reference the requirements of 40
CFR 60*, 326 IAC 14, which incorporates by reference the requirements of 40 CFR 61*, or
326 |AC 20, which incorporates by reference the requirements of 40 CFR 61*, shal comply
with the following;

(A) The monitoring and reporting requirements as specified for the applicable rule.

(B) All requirements of thisrule.
(2) Fossil fuel-fired steam generators of greater than one hundred million (1200,000,000) Btu per
hour heat input capacity shal monitor the following:

(A) Opacity, unless:.

(i) Gaseousfud isthe only fue combusted.
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(if) Oil or amix of gas and ail are the only fuels combusted and the facility is able to
comply with both of the following without using particulate matter collection equipment:
(AA) 326 IAC 5-1.
(BB) 326 IAC 6-2.
(iii) An aternative monitoring requirement request has been granted by the department.
An dternative monitoring requirement may be requested when ingtdlation of an opacity
monitoring system would not provide accurate determinations of emissions as aresult
of interference from condensed uncombined water vagpor. Any aternative monitoring
requirement request shal address the following:
(AA) Information pertaining to the inability of the affected facility to find a
acceptable monitoring location prior to the source of the condensed, uncombined
water vapor.
(BB) A ligt of proposed aternative monitoring requirements. For each proposed
dternative monitoring requirement, the request must provide adetailed description
of thresholds or triggers for corrective action resulting from deviation from normal
operating parameters and how deviations from key surrogate parameters shdl be
addressed to insure continuous compliance with dl applicable particulate and
opacity requirements. An example of an acceptable dternative monitoring
requirement is a particulate compliance demondration that is no lessfrequent than
annua in accordance with 326 IAC 3-6 and acompliance monitoring plan that, a
aminimum, satisfies monitoring requirements under 326 IAC 2-7 or 326 2-8.
(CC) Record keeping that is congtant with section 6 of thisrule.
(DD) Reporting frequency that is no less frequent than that required in section 7 of
thisrule
(iv) Andternative monitoring requirement request granted by the department under item
(i) shal be submitted to U.S. EPA as a SIP revison and shdl not be in effect until
approved asa SIP revison.

(B) Sulfur dioxide (SO,) under the following conditions:
(i) SO, pallution control equipment has been ingdled.
(if) A monitor is required to determine compliance with either of the following:
(AA) 326 IAC 12.
(BB) A condtruction permit required under 326 IAC 2.
(C) Nitrogen oxide (NO,) under the fallowing conditions:
(i) NO, pallution control equipment has been indaled.
(i) A monitor isrequired to determine compliance with either of the following:
(AA) 326 IAC 12.
(BB) A congtruction permit required under 326 IAC 2.
(D) The percent O, or CO, if measurements or O, or CO, in the flue gas are required to
convert either SO, or NO, continuousmonitoring data, or both, to unitsof emission limitation
for the particular fadility.
(3) Sulfuric acid plants or production facilities of greater than three hundred (300) tons per day
acid production capacity shall monitor SO, for each sulfuric acid production facility within the
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source.
(4) Petroleum refinery catayst regenerators for fluid bed catdytic cracking units of grester than
twenty thousand (20,000) barrels (eight hundred forty thousand (840,000) gallons) per day fresh
feed capacity shal monitor opacity for each regenerator within the source,
(5) Portland cement plants shal monitor opacity at the following facilities:

(A) Kilns.

(B) Clinker coolers,
(6) Facilities that combust sawage shal monitor from the effluent gas exiting incinerator the
following:

(A) Totd hydrocarbons.

(B) Oxygen.

(C) Moigture, unless an dternative method is approved by the department and the U.S.

EPA.

(D) Temperature.
(7) Sources making coke from cod shal monitor opacity on the underfire stack associated with
each coke oven battery.
(8) Fadilitiesin Clark and FHoyd Counties that have potential to emit NO, greater than or equa
to forty (40) tons per year and are located at sources that have potentia to emit NO, greater
than or equa to one hundred (100) tons per year shal install NO, continuous emission monitors
as described in 326 IAC 10-1.

(d) Thedepartment may require, as acondition of aconstruction or operating permit issued under
326 IAC 2-1, 326 IAC 2-2, 326 IAC 2-3, 326 IAC 2-7, 326 IAC 2-8, or 326 IAC 2-9 that the
owner or operator of a new or existing source of ar emissons monitor emissons to ensure
compliance with the following:

(1) An emission limitation or sandard established in one (1) of the permits listed in subsection
(d) [this subsection] .

(2) Permit requirements.

(3) Monitoring requirementsin 326 IAC 2-7.

(e) Unless explicitly stated otherwise, nothing in this rule shdl:

(1) Excuse the owner or operator of asource from any monitoring, record keeping, or reporting
requirement that applies under any provison of the CAA or Sate statutes or regulations.

(2) Redtrict the authority of the department to impose additional or more restrictive monitoring,
record keeping, testing, or reporting requirements on any owner or operator of a source under
any other provison of the CAA, including Section114(a)(1), or State statutes or regulations, as
aoplicable.

(f) Within one hundred eighty (180) days of start-up or, for asource existing on the effective date
of thisrule, within three hundred sixty-five (365) days of becoming an affected facility under thisrule,
al continuous monitoring sysemsshdl beingtdled, operationa, and the certification testing complete
pursuant to section 3 of thisrule.
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*Copies of the Code of Federd Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying at the Indiana
Department of Environmental Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 |AC 3-5-1; filed Jan 30,
1998, 4:00 p.m.: 21 IR 2064)

326 |AC 3-5-2 Minimum performance and oper ating specifications
Authority: I1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 2. Owners and operators of monitoring equipment ingalled to comply with this rule shdl
comply with the performance and operating requirements as follows:
(1) Performance specifications set forth in 40 CFR 60*, Appendix B, shdl be used to certify
monitoring equipment ingtalled pursuant to this rule; however, where reference is made to the
adminigrator in 40 CFR 60*, Appendix B, theterm * department” shall beinserted for purposes
of this rule, and where continuous emissions monitors were ingaled prior to March 1983 for
measuring opacity, the performance specificationsin 40 CFR 60*, Appendix B, 1982 Edition,
shdl apply.
(2) Cyding times, which include the tota time a monitoring system requires to sample, anayze,
and record an emisson measurement, shal be asfollows:
(A) Continuous monitoring systems for measuring opacity shal complete aminimum of one
(2) cycleof operation (sampling, analyzing, and datarecording) for each successveten (10)
second period.
(B) Continuous monitoring systems that measure the following emissons shal complete a
minimum of one (1) cycle of operation (sampling, andyzing, and data recording) for each
successve fifteen (15) minute messuring period:
(i) Carbon dioxide (CO,).
(i) Carbon monoxide (CO).
(i1i) Hydrogen sulfide (H,S).
(iv) Oxides of nitrogen (NO,).
(v) Oxygen (O,).
(vi) Sulfur dioxide (SO,).
(vii) Tota hydrocarbons (THC).
(viii) Totd reduced sulfur (TRS).
(ix) Volatile organic compound (VOC).
(3) For opacity monitoring when effluent from two (2) or more affected facilities is combined
before being released to the atmosphere, the owner or operator may either:
(A) ingdl a continuous opacity monitoring system on the combined effluent; or
(B) ingdl a continuous opacity monitoring system comprised of, and capable of combining
the sgnds from, component transmissometers on each effluent stream.
Results shdl be reported on combined effluent. This requirement shall not gpply to facilities
utilizing wet flue gas desulfurization equipment. For facilities using wet flue gas desulfurization
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equipment, opacity may be reported on the combined exhaust or on individua exhausts except
asprovided for facilities affected by an NSPS as described at 40 CFR 60.13 (i)*. Compliance
for facilities that opt to report on the individua exhausts shal be determined on the individua
exhausts based on data provided in accordance with section 7 of thisrule.
(4) When the effluent from two (2) or more affected facilities subject to the same emission
standard, other than opacity, are combined before being released to the atmosphere, the owner
or operator may report the results as required for each affected facility or for the combined
effluent.
(5) Instrument full-scale response or upper limit of concentration measurement range for dl
opacity monitoring systems shal be set at one hundred percent (100%) opecity if possble. If
the monitoring system isarequirement of 40 CFR 60*, 40 CFR 61*, 40 CFR 63*, or 40 CFR
75* , thenthe gppropriateinstrument span va uesand cycling times pursuant to the gpplicable part
shal be used. Indl cases, the manufacturer’s procedures for cdibration shdl be followed and
may result in an upscae maximum response of less than one hundred percent (100%). The
minimum insrument full-scale response for gaseous monitoring systems shdl be set at two
hundred percent (200%) of the expected instrument data display output corresponding to the
emisson limitation for the facility unless a request for an dternative setting that provides the
following information is submitted to and gpproved by the department in writing:
(A) The proposed dternative instrument span value,
(B) The expected range of pollutant measured concentrations.
(C) The control deviceisuse.
(D) The processto be controlled.
(E) Thelocation of the monitor, such as stack or duct.
(F) Thereason for requesting the dternate insrument span value.
(6) Locations for ingtaling continuous monitoring systems or monitoring devices that vary from
locations provided under the performance specifications of 40 CFR 60*, Appendix B, shdl be
approved by the department and the U.S. EPA upon ademonsiration by the owner or operator
that ingtdlation at aternative locations will enable accurate and representative measurements.
(7) Owners or operaors of affected facilities shal conduct continuous emisson monitoring
system performance eva uations, upon the request of the department, to demonstrate continuing
compliance of the continuous emisson monitoring systems with performance specificaions as
follows
(A) A performance evaluationisaquantitative and quditative eval uation of the performance
of the continuous emisson monitor in terms of:
(i) accuracy;
(i) precidon;
(iii) rdiahility;
(iv) representativeness, and
(v) comparability;
of the data acquired by the monitoring system.
(B) The department may request owners or operators of affected facilities, as defined in
section 1(b) of this rule, to conduct continuous emisson monitoring system performance
evauations if the department has reason to believe, based on review of monitoring data,
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quality assurance data, ingpections, or other information, that the continuous emisson
monitoring system is mafunctioning or may be providing invaid data over an extended
period.

(C) A written report containing the compl eteinformation of the performance eva uationsshdl
be furnished to the department within forty-five (45) days after thetest date. The department
may conduct performance evauations of the continuous emission monitoring systems a any
time in order to verify the continued compliance of the systems with the performance
Specifications.

* Copies of the Code of Federa Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying at the Indiana
Depatment of Environmenta Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 IAC 3-5-2; filed Jan 30,
1998, 4:00 p.m.: 21 IR 2066)

326 IAC 3-5-3 Monitor system certification
Authority: IC 13-14-8; IC 13-17-3-4; IC 13-17-3-11
Affected: I1C 13-14-4-3; IC 13-15; IC 13-17

Sec. 3. Monitor system certification requirements apply to sources and facilities subject to this
rule asfollows.
(1) The owner or operator shall conduct the applicable performance specifications tests in
accordance with the procedures specified in 40 CFR 60**, or other applicable federd
regulations, for the required monitoring system as follows:
(A) Not later than one hundred eighty (180) days after afacility start-up or initia monitor
ingdlation date; and
(B) Not later than forty-five (45) days after monitor replacement date, or significant
monitor repair* which affects the ability of the anadyzer to function date.
(2) The owner or operator shal notify the department in writing as follows:
(A) No lessthan fourteen (14) daysin advance of the Start of continuous opacity monitor
(COM) certification; and
(B) No less than thirty-five (35) days in advance of the certification of a gaseous
monitoring system.
(3) The owner or operator shal submit dl the required test data and information in the form of
a written report to the department for review and gpproval with forty-five (45) days of
completion of the performance test.
(4) The department shdl issue awritten notice of certification status upon review of the complete
certification test report. A required monitoring system is certified when the department issuesa
certificationletter sating that therequired monitoring system, including al applicable components,
has satisfactorily met dl federal and state monitoring requirements.
(5) The department may decertify a required monitoring system if an audit or performance
evauationreved sthat such monitoring system or acomponent thereof does not meet applicable
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performance specifications or requirements. The owner or operator shall repeet the certification
process for the required monitoring system within forty-five (45) days of the date of the
department’ s decertification of the required monitoring system.

* As described in IDEM’s Quality Assurance Manua, Chapter 20. Copies of the Qudlity
Assurance Manual are avalable for copying a the Indiana Department of Environmenta
Management, Indiana Government Center - North, 100 Senate Avenue, Indiangpolis, Indiana
46206-6015.

** Copies of the Code of Federd Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying at the Indiana
Department of Environmental Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 IAC 3-5-3)

326 |AC 3-5-4 Standard operating procedures
Authority: IC 13-14-8; IC 13-17-3-4; IC 13-17-3-11
Affected: I1C 13-14-4-3; IC 13-15; IC 13-17

Sec. 4. () The owner or operator of each affected facility specified in section 1(b) of this
rule, any facility subject to 326 IAC 12, or any other facility required to monitor emissons on a
continuous basis shdl submit to the department, within ninety (90) days after monitor ingdlation, a
compl ete written continuous monitoring standard operating procedures (SOP). If revisonsaremade
to the SOP, updates shal be submitted to the department biennidly. At aminimum, the SOP shdll
describe complete step-by-step procedures and operations as follows:
(1) A description of the facility monitored.
(2 A liging of the fallowing:
(A) Each monitor’s brand.
(B) Model number.
(C) Serid number.
(D) Monitoring location.
(E) Data handling and acquisition system.
(3) Examples of dl reporting and log forms.
(4) Record keeping and reporting procedures that include the following:
(A) Reporting of ingrument precision and accuracy.
(B) Reporting of emissons data.
(5) Methods and procedures for andlysis and data acquisition.
(6) Cdibration procedures that include the following:
(A) Cdibration error limits and linearity.
(B) Cdlibration gas type as applicable, qudity, and traceability to the National
Ingtitute of Standards and Technology.
(C) Cdibration frequency.
(D) Criteria for recaibration, and andysis procedures to periodically verify the
accuracy of span and cdibration standards.
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(7) Operation proceduresthat include daily procedures, quantifying and recording daily zero
(0) and highleve drift that meet the requirements of 40 CFR 60*, Appendix B, Performance
Specification 2, Section 4.2 or other gpplicable regulations, and other operating parameter
checks indicating correct operational status.
(8) Qudity control and qudity assurance procedures that include the following:

(A) A dtatement of qudity policy and objectives.

(B) Organization and respongbilities description.

(C) Cdlibration and span and zero (0) drift criteria

(D) Excessve drift criteria

(E) Corrective action for excessive drift.

(F) Precision and accuracy results.

(G) Corrective action for accuracy audits failure.

(H) Datavdidity criteria

(1) Participation in department performance audits.

(J) Datarecording and caculation audits.
(9) Preventive maintenance procedures and corrective maintenance proceduresthat include
those procedures taken to ensure continuous operation and to minimize malfunctions.
(10) A ligting of the manufacturer’ s recommended spare parts inventory.

(b) If afacility owner or operator fails to submit a SOP or submits a SOP that fails the
address the factors provided under subsection (b) the department may require a performance
evauation pursuant to section 2 or thisrule.

* Copies of the Code of Federa Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying & the Indiana
Department of Environmental Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 IAC 3-5-4)

326 | AC 3-5-5 Quality assurance requirements
Authority: I1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 5. (a) Except where 40 CFR 75* is gpplicablefor affected facilitiesunder theacid rain
program, quality assurance requirements specified in this section and 40 CFR 60*,
Appendix F gpply to continuous emission monitors that monitor the following:

(1) Carbon dioxide (COz).

(2) Carbon monoxide (CO).

(3) Hydrogen sulfide (H2S).

(4) Nitrogen oxide (NOx).

(5) Oxygen (O2).

(6) Sulfur dioxide (SOz).

(7) Tota hydrocarbons (THC).
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(8) Tota reduced sulfur (TRS).
(9) Volatile organic compounds (VOC).

(b) Quality control (QC) requirements for continuous opacity monitoring sysems (COMS)
areasfollows
(2) For cdibration drift (CD) assessment, the COMS shdl be checked at least once daily.
The CD shdl be quantified and recorded at zero (O) (or low level) and upscalelevel opacity.
The COMS shall be adjusted whenever the CD exceeds the specification of 40 CFR 60*,
Appendix B, Performance Specification 1 (PS-1), and the COM S shall be declared out of
control when the CD exceeds twice the specification of PS-1. Corrective actions, followed
by avalidating CD assessment, are required when the COMS is out of control.
(2) For fault indicators assessment, the fault lamp indicators, data acquisition system error
messages, and other system sdf-diagnostic indicators shdl be checked at least dally.
Appropriate corrective actions should be taken when the COMS is operating outside the
preset limits.
(3) For performance audits, checks of the individual COMS components and factors
affecting the accuracy of the monitoring data, as described in this subdivison, shdl be
conducted a aminimum on aquarterly bass. The aosolute minimum checksincluded in the
performance audit are as follows:
(A) The status of the opticd aignment of the monitor components shall be checked
and recorded according to the procedure specified by the monitor manufacturer.
Monitor components must be redigned as necessary.
(B) The apparent effluent opacity shal be compare and recorded before and after
deaning each of the exposed optica surfaces. The totd opticd surface dust
accumulaionshall be determined by summing the gpparent reductionsin opacity for
dl of the opticd surfaces that are cleaned. Caution should be employed in
performing this check since fluctuations in effluent opacity occurring during the
cleaning cycle may adversdy affect the results.
(C) The zero and upscae response errors shal be determined and recorded
according to the CD procedures. The errorsisdefined asthe difference (in percent
opacity) between the correct vaue and the observed vaue for the zero and high-
level cdibration checks.
(D) The value of the zero compensation gpplied at the time of the audit shdl be
caculated as equiva ent opacity, corrected to stack exit conditions, according to the
procedures specified by the manufacturer. The compensation gpplied to the effluent
recorded by the monitor system shdl be recorded.
(E) The optical pathlength correction ratio (OPLR) shall be computed from the
monitor pathlength and stack exit diameter and shal be compared, and thedifference
recorded, to the monitor setup vaue. The stack exit corrdation error shal be
determined as the absol ute val ue of the difference between the measured vaue and
the correct value, expressed as a percentage of the correct value.
(F) A three-point cdibration error test of the COM S shall be conducted. Three (3)
neutral dengty filtersmeeting therequirements of PS-1 shall beplacedinthe COMS
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light beam path. The monitor response shdl be independently recorded from the
COM S permanent datarecorder. Makeatotd of five (5) nonconsecutive readings
for each filter.
The low-, mid-, and high-range cdibration error results shal be computed as the
mean difference and ninety-five percent (95%) confidence interva for the difference
betweenthe expected and the actua responses of the monitor as corrected to stack
exit conditions. Thesevauesshall be caculated using the procedure of Section 8.0
of PS-1. Thefollowing are requirements for these vaues.
(i) Thecdibration error test requiretheingalation of an externd caibration
audit device (zero-jig). The zero-jig shdl be adjusted to provide the same
zero (0) response as the monitors smulated zero (0).
(if) Use cdibration attenuators, that is, neutral density filtersor screens, with
vaues that have been determined according to PS-1, Section 7.1.3,
"Attenuator Cdlibration”, and produce smulated opacities (as corrected to
gack exit conditions) in the ranges listed in Table 1-2 in PS-1.
(iii) The gability of the atenuator vaues shall be checked at |east once per
year according to the procedures specified in PS-1. The attenuators shall
be recdibrated if the stability checksindicate achange of two percent (2%)
opecity or greater.
(4) The following are requirements for monitoring acceptance criteria
(A) Thefollowing criteria are to be used for determining if the COM S audit results
are acceptable:

TABLE 1. PERFORMANCE AUDIT CRITERIA

Stack Exit Correlation Error 0 2 percent

Zero and Upsca e Responses 0 2 percent opacity

Zero Compensation 0 4 percent opacity

Opticd Alignment Misalignment error
0 2 percent opacity

Opticd Surface Dust Accumulation 0 4 percent opacity

Cdlibration Error O 3 percent opacity.

(B) The COMS is out-of-control whenever the results of a quarterly performance
audit indicate noncompliance with any of the performance assessment criteria of
TABLE1linclause(A). If the COMSisout-of-control, the owner or operator must
take the action necessary to diminate the problem.

Following corrective action, the source owner or operator must reconduct the

appropriate faled portion of the audit and other gpplicable portions to determine
whether the COMS is operating properly and within specifications.
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The COMS owner or operator shdl record both audit result showing the COMS
to be out-of-control and the results following corrective action. COMS data
obtained during any out-of-control period may not be used for compliance
determination; the data may be used for identifying periods where there has been a
failure to meet quality assurance and control criteria.
(C©) Repeated audit failures, that is, out-of-control conditions resulting from the
quarterly audits, indicate that the QC procedures are inadequate or the COMS is
incgpable of providing quality data. The source owner or operator shdl increasethe
frequency of the of the above QC procedures until the performance criteria is
maintained or modify or replace the COM Swhenever two (2) consecutive quarters
of unacceptable performance occurs.

(5) The performance audit caculations contained in PS-1, Section 8 shall be followed.

(c) Except where 40 CFR 75* is gpplicable for affected facilities under the acid rain
program, quality control requirements for flow monitoring systems are as follows:

(1) For cdibration drift (CD) assessment, the flow monitoring system shal be checked at least

oncedaily. TheCD shdl be quantified and recorded at zero (0) (or low level) and upscdelevd.

The flow monitoring system shadl be adjusted whenever the CD exceeds the specification of 40

CFR 60*, Appendix B, Performance Specification 6 (PS-6). Corrective actions, followed by

avdidaing CD assessment, are required when the flow monitoring system is out of control.

(2) An annud rdative accuracy test, conducted concurrently with the RATA on the pollutant

concentration monitor.

(d) Reporting requirements for performance audits are as follows:
(1) Owners or operators of facilities required to conduct any of the following audits:
(A) cylinder gas audit;
(B) rdlative accuracy audit; or
(C) continuous opacity monitor calibration error audit;
on continuous emission monitors shall prepare awritten report of the results of the performance
audit for each calendar quarter, or for other periods required by the department. Quarterly
reports shal be submitted to the department within thirty (30) cdendar days after the end of each
quarter.
(2) The performance audit report shal contain the following information:
(A) Plant and monitor informetion, including the following:
(i) The plant name and address.
(if) The monitor brand, mode, and seria number.
(iii) The monitor span.
(iv) The monitor location, for example, duct, boiler, unit or stlack designation.
(B) Performance audit information, including the following:
(i) The auditor’s name.
(i) A copy of the audit standard’ s certification, for example, the vendor’s Protocol
1 certification, or neutrd dengty filter certification.
(i) All data used to caculate the audit results.
(iv) The audit results and an indication if the monitor passed or failed the audit.
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If the performance audit results show the CEM S or COM Sto be out of contral, the
CEMS or COM S owner or operator must report both the audit results showing the
CEMS or COMS to be out of control and the results of the audit following
correction action showing the COMS to be operating within specification.

(v) Any correction actions performed as the result of afailed audit.

(e) If ardative accuracy test audit of any continuous emission monitor listed in subsection (@) is
performed, the department must be notified at least thirty-five (35) days prior to the audit.

* Copies of the Code of Federa Regulations (CFR) referenced may be obtained from the
Government Printing Office, Washington, D.C. 20402 and are available for copying at the Indiana
Depatment of Environmenta Mange, Indiana Government Center - North, 100 Senate Avenue,
Indianapolis, Indiana 46206-6015. (Air Pollution Control Board; 326 IAC 3-5-5)

326 | AC 3-5-6 Record keeping requirements
Authority: I1C 13-14-8; IC 13-17-3-4; I1C 13-17-3-11
Affected: IC 13-14-4-3; 1C 13-15; IC 13-17

Sec. 6. (8) On and after the certification of a monitoring system, the owner or operator of
a source subject to this rule shal maintain records, including raw data, of al monitoring data and
supporting information for aminimum of five (5) years from the date of any of the following:

(1) A monitoring sample.

(2) A measurement.

(3) A test.

(4) A certification.

(5) A report.

(6) Any other activity required under this article.

(b) The records described in subsection (a) shal include the following:
(1) All documentation relating to:
(A) design, ingalation, and testing of al dements of the monitoring system;
and
(B) required corrective action or compliance plan activities.
(2) All maintenance logs, cdibration checks, and other required qudity assurance activities.
(3) All records of corrective and preventive action.
(4) A log of plant operations, including the following:
(A) Date of facility downtime.
(B) Time of commencement and completion of each downtime.
(C) Reason for each downtime.
(c) The owner or operator of a source subject to thisrule shal maintain records required by
this section at the source, or a such other Site, in a manner so that they may be ingpected by the
department or the U.S. EPA, if so requested. (Air Pollution Control Board; 326 I1AC 3-5-6)
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326 I|AC 3-5-7 Reporting requirements
Authority: IC 13-14-8; IC 13-17-3-4; IC 13-17-3-11
Affected: I1C 13-14-4-3; IC 13-15; IC 13-17

Sec. 7. Thefollowing reporting requirements apply to source subject to thisrule:
(2) For sources required to report monthly, such reports of excess emissions shal be:
(A) submitted by the facility owner or operator to the department; and
(B) postmarked or delivered by other meansno later that fifteen (15) caendar days
after the end of each month.
(2) For sources required to report quarterly, such monitoring reports shall be:
(A) submitted by the facility owner or operator to the department; and
(B) postmarked or delivered by other means no later than thirty (30) calendar days
following the last day of the reporting period.
(3) Gaseous excess emissions data reports shal be reported using three (3) hour block
periods ending at 03:00, 06:00, 09:00, 12:00, 15:00, 18:00, 21:00, and 24:00. For facilities
that must demonstrate compliance with hourly (one (1) hour), daily (twenty-four (24) hour)
average, or thirty (30) day averages, such information shal be submitted as part of the
quarterly report required in this section.
(4) The monitoring report shdl contain the following continuous monitoring information
summaries, with al times reported in red time:

(A) Monitoring facility operation time during the reporting period.
(B) Excess emissions parameters, as applicable, reported in units of the standard,
or the gpplicable parameter unit asfollows:
(i) Date of excess emissions, or other applicable dates.
(i) Time of commencement and completion for each applicable parameter
deviation or excess emisson data
(C) Magnitude of each excess emisson asfollows:
(i) For opacity asfollows:
(AA) The actud percent opecity of al six (6) minute (block)
averages exceeding the gpplicable opacity limit shall be reported.
If the exceedance occurs continuoudy beyond one (1) sx (6)
minute period, the percent opacity for each s (6) minute period or
the
highest six (6)-minute average opacity for the entire period shall be
reported.
(BB) For department approved opacity averaging times other than
ax (6)-minutes, the actua percent opacity of each averaging period
in excess of the gpplicable limit shall be reported.
(CC) A summary by cause shdll be prepared and submitted as part
of this report itemizing exceedances by cause.
(ii) For gaseous emissions, the excess emissions, in units of the gpplicable
standard , must be reported based on the applicable averaging time, for
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example, one (1) hour block, three (3) hour block, three (3) hour ralling, in
addition to any other reporting requirements that may be applicable. The
averaging time is specified in the gpplicable federd or state rules, or facility
operaing permit.
(5) Continuousmonitoring systeminstrument downtime, except for zero (0) and span checks,
which shdl be reported separately, shdl include the following:
(A) Date of downtime.
(B) Time of commencement.
(C) Duration of each downtime.
(D) Reasons for each downtime.
(E) Nature of system repairs and adjustments.
(Air Pollution Control Board; 326 IAC 3-5-7)
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Attachment 6

40 CFR Part 75
APPENDIX B TO PART 75-QUALITY ASSURANCE
AND QUALITY CONTROL PROCEDURES

1. QUALITY CONTROL PROGRAM

Develop and implement a qudity control program for the continuous emisson monitoring sysems
and their components. As aminimum, include in each quaity control program awritten plan that
describesin detall complete, step-by-step procedures and operations

for each of the following activities

1.1 Cdlibration Error Test and Linearity Check Procedures. Identify calibration error test and
linearity check procedures specific to the continuous emisson monitoring system that may require
variance from the proceduresin Appendix A to this part (e.g., how gases are to be injected,
adjustments of flow rates and pressures, introduction of reference vaues, length of time for
injection of calibration gases, steps for obtaining cdibration error or error in linearity,
determination of interferences, and when calibration adjustments should be made).

1.2 Cdibration and Linearity Adjusments. Explain how each component of the continuous
emission monitoring system will be adjusted to provide correct responses to calibration gases,
reference values, and/or indications of interference both initially and after repairs or corrective
action. Identify equations, conversion factors, assumed moisture content, and other factors
affecting calibration of each continuous emisson monitoring system.

1.3 Preventive Maintenance. Keep awritten record of procedures, including those specified by
the manufacturers, needed to maintain the continuous emission monitoring System in proper
operating condition and a schedule for those procedures. Include provisons for maintaining an
inventory of spare parts.

1.4 Audit Procedures. Keep awritten record of procedures and details peculiar to the installed
continuous emission monitoring system that are to be used for relative accuracy test audits, such
as sampling and andlys's methods.

1.5 Record keeping and Reporting. Keep awritten record describing procedures that will be
used to implement the Record keeping and reporting requirements in subparts F and G of this
part.

2. FREQUENCY OF TESTING. A summary chart showing each quality assurance test and the
frequency a which each test is required islocated at the end of this gppendix in Figure 1.

2.1 Daily Assessments. For each monitor or continuous emission monitoring system, perform the
following assessments during each day in which the unit combusts any fud (heresfter referred to
asa  unit operating day"), or for amonitor or continuous emission monitoring system on a
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bypass stack/duct, during each day that emissions pass through the by-pass stack or duct. These
requirements are effective as of the date when the monitor or continuous emission monitoring
system completes certification testing. The provisionsin this section 2.1 are suspended from July
17, 1995 through December 31, 1996.

2.1.1 Cdibration Error Test for Pollutant Concentration and CO, or O, Monitors. Test, record,
and compute the calibration error of each SO, and NOy pollutant concentration and CO, or O,
monitor a least once on each unit operating day, or for monitors or monitoring systems on bypass
ductsy/stacks, on each day that emissions pass through the by-pass stack or duct. Conduct
cdlibration error checks, to the extent practicable, approximately 24 hours gpart. Perform the
daily calibration error test according to the procedure in Appendix A, section 6.3.1 of this part.
For units with add-on emission controls and dud span or auto-ranging monitors, and other units
that use maximum expected concentration value to determine calibration gas vaues, perform the
daily calibration error test on each scae that has been used since the previous cdibration error
test. For example, if the emissions concentration has not exceeded the low-scae span vaue
(based on the maximum expected concentration) since the cdibration test during the previous
caendar day, the calibration error test may be performed on the low-scae only. If, however, the
emissions concentration has exceeded the low-scale span vaue for one hour or longer since the
previous calibration error test, perform the cdibration error on both the low- and high-scales.

2.1.2 Cdibration Error Test for Flow Monitors. Test, compute, and record the caibration error
of each flow monitor at least once on each unit operating day, or for monitors or monitoring
systems on bypass ducts/stacks, on each day that emissions pass through the by-pass stack or
duct. Introduce the reference values (Specified in section 2.2.2.1 of Appendix A to this part) to
the probe tip (or equivalent) or to the transducer. Record flow monitor output from the data
acquisition and handling system before and after any adjustments to the flow monitor. Keep a
record of al maintenance and adjustments. Calculate the calibration error usng Equation A-6in
Appendix A of this part.

2.1.3 Interference Check. Perform the daily flow monitor interference checks specified in
section

2.2.2.2 of Appendix A to this part at least once per operating day (when the unit(s) operate for
any part of the day).

2.1.4 Recdibration. The EPA recommends adjusting the cdibration, a a minimum, whenever the
daily caibration error exceeds the limits of the applicable performance specification for the
pollutant concentration monitor, CO, , or O, monitor, or flow monitor in gopendix A of this part.
2.1.5 Out-of-Control Period. An out-of-control period occurs when the calibration error of an
SO, or NO, pollutant concentration monitor exceeds 5.0 percent based upon the span vaue (or
exceeds 10 ppm, for span values <200 ppm), when the calibration error of a diluent gas monitor
exceeds 1.0 percent O, or CO, , or when the cdibration error of aflow monitor exceeds 6.0
percent based upon the span vaue, which is twice the gpplicable specification of Appendix A of
this part. The out-of-control period begins with the hour of completion of the failed cdibration
error test and ends with the hour of completion following an effective recdibration. Whenever the
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failed cdibration, corrective action, and effective recdibration occur within the same hour, the
hour is not out of contral if 2 or more vaid readings are obtained during that hour as required by
75.10 of thispart. A NO, continuous emisson monitoring system is considered out-of-control if
either component monitor exceeds twice the gpplicable specification in Appendix A of this part.
An out-of-control period aso occurs whenever interference of aflow monitor isidentified. The
out-of-control period begins with the hour of completion of the failed interference check

and ends with the hour of completion of an interference check that is passed.

2.1.6 DataRecording. Record and tabulate dl cdibration error test data according to month,
day, clock-hour, and magnitude in either ppm, percent volume, or scfh. Program monitors that
automaticaly adjust data to the corrected calibration values (e.g., microprocessor control) to
record elther: (1) The unadjusted concentration or flow rate measured in the cdlibration error test
prior to

resetting the cdibration, or (2) the magnitude of any adjustment. Record the following gpplicable
flow monitor interference check data: (1) Sample line/sensing port pluggage, and (2) mafunction
of each RTD, transceiver, or equivaent.

2.1.7 Daily Assessments. For each monitor or continuous emission monitoring system, perform
the following assessments during each day in which the unit combusts any fud (heresfter referred
to asa unit operating day"), or for amonitor on a bypass stack/duct, during each day that
emissions pass through the by-pass stack or duct. If the unit discontinues operation or if use of the
by-pass stack or duct is discontinued prior to performance of the cdibration error test, data from
the monitor or continuous emission monitoring system may be consdered quality assured
prospectively for 24 consecutive clock hours from the time of successful completion of the
previous dally test performed while the unit is operating. These requirements are effective as of
the date when the monitor or continuous emission monitoring System completes certification
testing.

2.2 Quarterly Assessments. For each monitor or continuous emission monitoring system, perform
the following assessments during each unit operating quarter, or for monitors or monitoring
systems on bypass ducts or bypass stacks, during each bypass operating quarter to be performed
not less than once every 2 calendar years. This requirement is effective as of the caendar quarter
following the calendar quarter in which the monitor or continuous emission monitoring

sysem s provisondly certified.

2.2.1 Linearity Check. Perform alinearity check for each SO, and NOy pollutant concentration
monitor and each CO, or O, monitor at least once during each unit operating quarter or each
bypass operating quarter, in accordance with the proceduresin gppendix A, section 6.2 of this
part. For units usng emission controls and other units using alow-scale span vaue to determine
cdibration

gases, perform alinearity check on both the low- and high-scales. Conduct the linearity checks
no less than 2 months gpart, to the extent practicable.

2.2.2 Leak Check. For differentid pressure flow monitors, perform alesk check of dl sample
lines (amanual check is acceptable) at least once during each unit operating quarter or each
bypass operating quarter. Conduct the leak checks no less than 2 months apart, to the extent
practicable.
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2.2.3 Out-of-Control Period. An out-of-control period occurs when the error in linearity at any
of the three concentrations (3x for dua range monitors) in the quarterly linearity check exceeds
the applicable specification in Appendix A, section 3.2 of this part. The out-of-control period
begins with the hour of the falled linearity check and ends with the hour of a satisfactory linearity
check following corrective action and/or monitor repair. For the NOy continuous emisson
monitoring system, the system is considered out-of-contral if elther of the component monitors
exceed the gpplicable specification in Appendix A, section 3.2 of this part. An out-of-control
period occurs when aflow monitor sample line leak is detected. The out-of-control period begins
with the hour of the failed leak check and ends with the hour of a satisfactory leak check
following corrective action.

2.3 Semiannuad and Annua Assessments. For each monitor or continuous emission monitoring
system, perform the following assessments once semiannualy (within two cdendar quarters) or
once annudly (within four caendar quarters) after the caendar quarter in which the monitor or
monitoring system was last tested, as specified below for the type of test and the performance
achieved, except as provided below in section 2.3.1 of this gppendix for monitors or continuous
emisson monitoring systems on bypass ducts or stacks or on pesking units. This requirement is
effective as of the calendar quarter, unit operating quarter (for peaking units), or bypass operating
quarter (for bypass stacks or ducts) following the caendar quarter in which the monitor or
continuous emisson monitoring system is provisondly certified. A summary chart showing the
frequency with which areative accuracy test audit must be performed, depending on the
accuracy achieved, islocated at the end of this appendix in Figure 2.

2.3.1 Rdative Accuracy Test Audit. Perform relative accuracy test audits semiannualy and, to
the extent practicable, no less than 4 months apart for each SO, or CO, pollutant concentration
monitor, flow monitor,NOy continuous emisson monitoring system, or SO,-diluent continuous
emisson monitoring systems used by units with a Phase | qudifying technology for the period
during which the units are required to monitor SO, emisson removd efficiency, from January 1,
1997 through December 31, 1999, except as provided for monitors or continuous emission
monitoring systems on peaking units or bypassstacks or ducts. For monitors on bypass
stacks/ducts, perform relative accuracy test audits no less than once every two successive bypass
operating quarters, or once every two calendar years, whichever occursfirgt, in accordance with
the proceduresin section 6.5 of Appendix A of this part. For monitors on pesking units, perform
relative accuracy test audits no less than once every two successive unit operating quarters, or
once every two caendar years, whichever occurs first. Audits required under this section shall be
performed no less than 4 months apart, to the extent practicable. The audit frequency may be
reduced, as pecified below for monitors or monitoring systems which qudify for less frequent
testing.

For flow monitors, one-level and three-leve relative accuracy test audits shdl be performed
dternately (when aflow RATA is conducted semiannudly), such thet the three-leve rdative
accuracy test audit is performed at least once annudly. The three-level audit shdl be performed at
the three different operating or load levels specified in gppendix A, section 6.5.2 of this part, and
the one-levd audit shall be performed at the normal operating or load level. Notwithstanding that
requirement, relative accuracy test audits need only be performed at the norma operating or load
level for monitors and continuous emission monitoring Systems on peeking units and bypass

Ch. 2 Py. 107



stacks/ducts.

Relative accuracy test audits may be performed on an annua basis rather than on a semiannua
basis (or for monitors on peaking units and bypass ducts or bypass stacks, no less than (1) once
every four successive unit or bypass operating quarters, or (2) every two caendar years,
whichever occursfirst) under any of the following conditions: (1) The relaive accuracy during the
previous audit for an SO, or CO, pollutant concentration monitor (including an O2 pollutant
monitor used to measure CO, using the procedures in appendix F of this part), or for aNOy or
SO,-diluent continuous emissons monitoring system is 7.5 percent or less, (2) prior to January 1,
2000, the relative accuracy during the previous audit for aflow monitor is 10.0 percent or less at
each operating levd tested; (3) on and after January 1, 2000, the relative accuracy during the
previous audit for aflow monitor is 7.5 percent or less at each operating leved tested; (4) on low
flow (610.0 fps) stacks/ducts, when

the monitor mean, cadculated usng Equation A-7 in gppendix A of this part iswithin Ail.5 fps of
the reference method mean or achieves ardative accuracy of 7.5 percent (10 percent if

prior to January 1, 2000) or less during the previous audit; (5) on low SO, emitting units (SO,
concentrations<=250.0 ppm, or equivaent I/yMMBTU vaue for SO,-diluent continuous
emission monitoring systems), when the monitor mean iswithin 8.0 ppm (or equivaent in
I/'MMBTU for SO2-diluent continuous emisson monitoring systems) of the reference method
mean or achieves a relative accuracy of 7.5 percent or less during the previous audit; or (6) on
low NOy emitting units (NOy emission rate<=0.20 It/MMBTU), when the NOy continuous
emisson monitoring system achieves areative accuracy of 7.5 percent or less or when

the monitoring system mean, caculated using Equation A-7 in gppendix A of this part iswithin
10.02 IMMBTU of the reference method mean.A maximum of two relative accuracy test audit
triads may be performed for the purpose of achieving the results required to qudify for less
frequent relaive accuracy test audits.

Whenever two trids are performed, the results of the second (later) trid must be used in
cdculaing both the relative accuracy and bias.

2.3.2 Out-of-Control Period. An out-of-control period occurs under any of the following
conditions: (1) The relative accuracy of an SO,, CO,, or O, pollutant concentration monitor or a
NOy or SO,-diluent continuous emission monitoring system exceeds 10.0 percent; (2) prior to
January 1, 2000, the relative accuracy of aflow monitor exceeds 15.0 percent; (3) on and after
January 1, 2000, the relative accuracy of aflow monitor exceeds 10.0 percent; (4) for low flow
stuations (610.0 fps), the flow monitor mean vaue (if applicable) exceeds 2.0 fps of the
reference method mean whenever the relative accuracy is greater than 15.0 percent for Phase |
or 10 percent for Phase I1; (5) for low SO, emitter Stuations, the monitor mean vaues exceeds
115.0 ppm (or i 0.03 Ib/MMBTU for SO,-diluent continuous emission monitoring systems from
January 1, 1997 through December 31, 1999) of the reference method mean whenever the
relative accuracy is greater than 10.0 percent; or (6) for low NOX emitting units (NOX emisson
rate 60.2 IbyMMBTU), the NOy continuous emission monitoring system mean values exceed
0.02 I’lMMBTU of the reference method mean whenever the relative accuracy is greater than
10.0 percent. For SO,, CO,, O,, NOy emisson rate, and flow relative accuracy test audits
performed at only one level, the out-of-control period begins with the hour of completion of the
failed relative accuracy test audit and ends with the hour of completion of
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a satisfactory relative accuracy test audit. For aflow relative accuracy test audit at 3 operating
levels, the out-of -control period begins with the hour of completion of the firgt failed relative
accuracy test audit at any of the three operating levels, and ends with the hour of completion of a
satisfactory three-leve relative accuracy test audit. Failure of the bias test does not result in the
system or monitor being out-of-control.

2.3.3 Bias Adjusment Factor. If an SO, pollutant concentration monitor, flow monitor, or NOy
continuous emission monitoring system fails the bias test specified in Section 7.6 of Appendix A
of this part, use the bias adjustment factor given in Equations A-11 and A-12 of Appendix A of
this part to adjust the monitored data.

2.4 Other Audits. Affected units may be subject to relative accuracy test audits a any time. If a
monitor or continuous emisson monitoring system fails the reative accuracy test during the audit,
the monitor or continuous emission monitoring system shal be considered to be out-of-control
beginning with the date and time of completion of the audit, and continuing until a successful audit
test is completed following corrective action. If amonitor or monitoring system fails the bias test
during an audit, use the bias adjustment factor given by Equations A-11 and A-12 in Appendix A
to this part to adjust the monitored data. Apply this adjustment factor from the date and time of
completion of the audit until the date and time of completion of arelative accuracy test audit that
does not show bias.

Figure 1.-Qudity Assurance Test Requirements

QA test frequency requirements
Test _ _
Daily Quarterly Semiannual
Cdibration Error (2 pt.) T

Interference (flow) T T
Linearity (3 pt.) T

RATA (SO2, NOx, CO2)** T

Flow*** T

* For monitors on bypass stack/duct, bypass operating days or quarters,only.
** Conduct annudly, if monitor meets accuracy requirements to qualify for less frequent testing.

*** Conduct RATAs annudly if requirements to qualify for less frequent testing are met.
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Figure 2.-Rdative Accuracy Test Frequency Incentive System

RATA Semiannually Annual
SO2 | RA <10% RA < 7.5% or + 8ppm**
NOx | RA <10% RA <7.5%
Flow (Phasel) 3 | RA <7.5% RA <10%or + 1.5fp

{1} For monitors on bypass stack/duct, bypass operating quarters, not to exceed two calendar
years. For monitors on peaking units, unit operating quarters, not to exceed two caendar years.

{2} The difference between monitor and reference method mean values, low emitters or low
flow, only.

{3} Conduct 3-load RATAs annudly, if requirements to qualify for less frequent testing are met.

[58 FR 3701, Jan. 11, 1993; 58 FR 40750, July 30, 1993; 60 FR26510, July 17, 1995]
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