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1. APPLICABILITY AND PRINCIPLE

METHOD 203 - Determination Of The Opacity Of Emissions
From Stationary Sources By Continuous Opacity Monitoring
Systems

1.1 Applicability

This method applies to the measurement of the opacity of emissions from
stationary sources by continuous opacity monitoring systems (COMS), in
order to determine compliance with an emissions standard. The method is
not applicable where water droplets are present in the effluent being
measured.

1.2 Principle

The opacity of emissions from a stationary source is continuously measured
and recorded using a COMS that meets all the requirements of Performance
Specification 1 (PS 1) of 40 CFR Part 60, Appendix B. Minimum quality
control (QC) and quality assurance (QA) requirements are specified to
assess the quality of COMS performance. Daily zero and span checks,
quarterly performance audits, and annual zero alignment checks are
required in order to assure the proper functioning of the COMS and the
accuracy of the COMS data. Because control and corrective action
encompasses a variety of policies, specifications, standards, and corrective
measures, this method treats QC requirements in general terms to allow the
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development of a QC system that is most effective and efficient for the
circumstances.

2.1 Continuous Opacity Monitoring System (COMS). The
total

equipment required for the determination of the opacity of emissions which
meets the minimum requirements of Performance Specification 1 of 40 CFR
Part 60.

2.2 Simulated Zero Check

Method or device used to provide a simulated zero opacity ( or low-level
value between zero and 20 percent of the applicable opacity standard).
Where a standard of less than 10 percent opacity has been specified, a
surrogate opacity standard of 10 percent shall be used for determining this
value.

2.3 Out-of-Control Periods

2.3.1 Daily/Assessments

Whenever the calibration drift (CD) exceeds twice the specification of PS-1,
the COMS is out-of-control. The beginning of the out-of-control period is
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the time corresponding to the last successful drift-check. The end of the
out-of-control period is the time corresponding to the completion of
appropriate adjustment and subsequent successful CD assessment.

2.3.2 Quarterly and Annual ‘Assessment

Whenever a quarterly performance audit or annual zero alignment audit
indicates unacceptable results, the COMS is "out-of-control." The beginning
of the out-of-control period is the time corresponding to the completion of
the performance audit indicating and unacceptable performance. The end
of the out-of-control period is the time corresponding to the completion of
appropriate corrective actions and subsequent successful audit (or, if
applicable, partial audit).

2.4 Upscale Opacity Condition

Method or device used to provide a simulated upscale opacity (50 to 100
percent of the opacity standard).

2.5 External Zeroing Device((Zero-Jig)

An external, removable device for simulating or checking the cross-stack
zero alignment of the COMS.

3. COMS INSTALLATION, DESIGN, AND


Compare: Replace�
text
[Old text]: "Assessment."
[New text]: "Assessment"
The following text attributes were changed: 
   font, fill color, size

Compare: Delete�
text
"2"

Compare: Replace�
text
[Old text]: "Condition."
[New text]: "Condition"
The following text attributes were changed: 
   font, fill color, size

Compare: Replace�
text
[Old text]: "(Zero-Jig)."
[New text]: "(Zero-Jig)"
The following text attributes were changed: 
   font, fill color, size


PERFORMANCE SPECIFICATION

In addition to the installation, design, and performance requirements of PS
1, the following are added:

3.1 External Calibration Filter ‘Access

The COMS must be designed to allow for the evaluation of both the linearity
and accuracy relative to a simulated zero value and provide a check of all
system components. An adequate design would accommodate a calibration
filter assembly and permit periodic use of external (i.e., not intrinsic to the
instrument) neutral density filters.

3.2 Data Reduction/Recording

The COMS shall be designed to allow for the data reduction, recording, and
reporting in accordance with the applicable opacity standards. Monitors
that automatically adjust the data to the corrected calibration value must be
capable of recording the amount of adjustment that is applied to the
exhaust gas stream measurement. Data recorded during periods of COMS
breakdowns, repairs, calibration checks, and adjustments shall not be used
in the data averages of Section 3.4.

3.3 Zero and Upscale Calibration Evaluations
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All COMS installed pursuant to these procedures shall include a method for
producing a simulated zero opacity condition and an upscale opacity
condition using a certified neutral density filter to produce an known
obscuration of light. Such procedures shall provide a system check of the
analyzer internal optical surfaces and all active electronic circuitry
including the lamp and photodetector assembly used in the measurement
mode.

3.4 Data/Averages

All COMS installed pursuant to these requirements shall complete a
minimum of one cycle of sampling and analyzing for each successive 10=
second period and one cycle of data recording for each specified data

average, e.g., 6-minute average. An arithmetic or integrated average of all
data should be used.

4. OPACITY MEASUREMENT

4.1

The opacity of emissions shall be continuously measured and recorded in
units of percent opacity, and shall be expressed in the averaging period
specified in the applicable regulation.

4.2
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The COMS shall be operated, maintained and calibrated to meet these
requirements in accordance with the instructions provided by the
instrument manufacturer.

4.3

Except for COMS breakdowns, repairs, calibration checks, zero and span
checks and other quality-assurance activities, the COMS shall be in
continuous operation during all periods of source operation.

4.4

A data average shall be considered valid if no less than 83 percent of the
opacity readings upon which the data average is based are obtained.

4.5

Any and all valid data averages may be used to determine compliance with
the applicable opacity standard. Data obtained during "out-of-control"
periods shall not be used for compliance determination; however, the data
can be used for identifying periods of failure to meet quality assurance and
control criteria.

5. QUALITY(CONTROL(QC)'REQUIREMENTS
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5.1 Calibration Drift (CD) Assessment

The COMS shall be checked, at least once daily and the CD quantified and
recorded at the zero (or low-level) and upscale-level opacity. The COMS
shall be adjusted whenever the CD exceeds the specification of PS-1, and the
COMS shall be declared "out-of-control” when the CD exceeds twice the
specification of PS-1. Corrective actions, followed by a validating CD check
are required when the COMS is out-of-control.

5.2 Fault indicators /Assessment

At least daily, the fault lamp indicators, data acquisition system error
messages, and other system self diagnostic indicators shall be checked. The
appropriate corrective actions should be taken when the COMS is operating
outside preset limits. All COMS data recorded during periods in which fault
indicators are illuminated shall be considered invalid.

5.3 Performance ‘audits

Checks of the individual COMS components and factors affecting the
accuracy of the monitoring data, as described below, shall be conducted on
a quarterly basis. Examples of detailed audit procedures may be found in
Reference 1, "Performance Audit Procedures for Opacity Monitors", and
Reference 2, "CEMS Pilot Project: Evaluation of CEMS Reliability and QA
Procedures Volume 1". The following identify the absolute minimum checks
that shall be included in the performance audit:
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5.3.1 Optical Alignment/Assessment

The status of the optical alignment of the monitor components shall be
checked and recorded according to the procedures specified by the monitor
manufacturer. Realign as necessary.

5.3.2 Optical Surface Dust Accumulation /Assessment

The apparent effluent opacity shall be compared and recorded before and
after cleaning of each of the exposed optical surfaces. The total optical
surface dust accumulation shall be determined by summing the apparent
reductions in opacity for all of the optical surfaces that are cleaned. Caution
should be employed in performing this check since fluctuations in effluent
opacity occurring during the cleaning cycle may adversely affect the results.

5.3.3 Zero and Upscale Response /Assessment

The zero and upscale response errors shall be determined and recorded
according to the CD procedures. The error is defined as the difference (in %
opacity) between the correct value and the observed value for the zero and
high-level calibration checks.

5.3.4 Zero Compensation ‘Assessment
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The value of the zero compensation applied at the time of the audit shall be
calculated as equivalent opacity, corrected to stack exit conditions as
necessary, according to the procedures specified by the manufacturer.
Record the compensation applied to the effluent recorded by the monitor
system.

5.3.5 Stack Exit Correlation Error/Assessment

The optical pathlength correction ratio (OPLR) shall be computed form the
monitor pathlength and stack exit diameter and shall be compared, and the
difference recorded, to the monitor setup value. The stack exit correlation
error shall be determined as the absolute value of the difference between
the measured value and the correct value, expressed as a percentage of the
correct value.

5.3.6 Calibration Error Assessment

A three-point calibration error test of the COMS shall be conducted. For
either calibration error test methods below, three neutral density filters
meeting the requirements of PS-1, shall be placed in the COMS light beam
path five consecutive times and the monitor responses shall be
independently recorded from the permanent COMS data recorder.
Additional guidance for conducting this test is included in Section 7.0 of PS~
1. The low-, mid-, and high-range calibration error results shall be
computed as the mean difference and 95 percent confidence interval for the
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difference between the expected and actual responses of the monitor as
corrected to stack exit conditions. These values shall be calculated using the
procedures of Section 8.0 of PS-1.

5.3.6.1 Primary Calibration Error Method

The calibration error test requires the installation of an external calibration
audit device (zero-jig). The zero-jig shall be adjusted to provide the same
zero response as the monitor's simulated zero.

5.3.6.2 Alternative Calibration Error Method

Conduct an incremental calibration test by superimposing the neutral
density filters over the effluent opacity and comparing the COMS responses
to the expected value calculated from the filter and opacity values
immediately preceding the superimposing. Record both the stack effluent
opacity and the calibration filter value prior to each test. This method is
sensitive to fluctuations in the effluent opacity during the test.

5.3.6.3 Attenuators. Use calibration attenuators

(i.e. neutral density filters) with values that have been determined
according to Section 7.1.3 "Attenuator Calibration" of PS 1, Appendix B, 40
CFR Part 60, and produce simulated opacities (corrected to stack exit
conditions as necsesary) in the ranges listed in Table 1 below. For emission
standards of 10 percent (or less) opacity, attenuator selection may be based
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on a 10 percent opacity standard.

5.3.6.2. Attenuator Stability

The stability of the attenuator values should be checked at least once per
year according to the procedures specified in PS-1. The attenuators shall be
recalibrated if the stability checks indicate a change of two percent opacity
or greater.

TABLE 1= FILTER RANGES FOR COMS
PERFORMANCE AUDITS

Audit Point =="Audit Filter Range (% Op)

1 20 - 60 Percent of the Emission Limit (low)
2 80 - 120 Percent of the Emission Limit (mid)
3 150 - 200 Percent of the Emission Limit (high)

5.4 Zero alignment /Assessment
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Compare the COMSs simulated zero to the actual clear path zero of the
installation annually. The audit may be conducted in conjunction with, but
prior to, a performance audit.

5.4.1 Primary Zero Alignment Method

The primary zero alignment shall be performed under clear path conditions.
This may be accomplished if the process is not operating and the monitor
pathlength is free of particulate matter or the monitor may be removed
from its installation and set up under clear path conditions. The absence of
particulate matter shall be demonstrated prior to conducting the test at the
installed site. No adjustment to the monitor is allowed other than the
establishment of the proper monitor pathlength and correct optical
alignment of the monitor components. Record the monitor response to a
clear path condition and to the monitor's simulated zero condition as
percent opacity corrected to stack exit conditions as necessary. For
monitors with automatic zero compensation, disconnect or disable the zero
compensation mechanism or record the amount of correction applied to the
monitor's simulated zero condition. The response difference in percent
opacity to the clear path and simulated zero conditions shall be recorded as
the zero alignment error. Adjust the monitor's simulated zero device to
provide the same response as the clear path condition. Restore the COMS to
its operating mode.

5.4.2 Alternate Zero Alignment Method
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Monitors capable of allowing the installation of an external, removable
zero-jig, may use the equipment for an alternative zero alignment provided
that the zero-jig setting is established for the monitor pathlength and
recorded for the specific COMS by comparison of the COMS responses to
the installed zero-jig and to the clear path condition; the zero-jig is
demonstrated to be capable of producing a consistent zero response when it
is repeatedly (i.e., three consecutive installations and removals prior to
conducting the final zero alignment check) installed on the COMS. The
zero-jig setting shall be permanently set at the time of the initial COMS
zeroing to the clear path zero value and protected when not in use to ensure
that the setting equivalent to zero opacity does not change. The zero-jig
setting shall be checked and recorded prior to initiating the zero alignment.
Source owners and operators that employ a zero-jig shall perform a primary
zero alignment audit once every 3 years.

5.5 Monitor Acceptance Criteria

5.5.1 Performance Assessment. The following criteria are to be used for
determining acceptable performance of and out-of-control periods for the
COMS:

TABLE 2 =PERFORMANCE AUDIT CRITERIA

Stack Exit Correlation

Error: < 2 percent

Fault Indicators: Inactive - no error messages

Zero Compensation: < 4 percent opacity

Optical Alignment: Mlssahgnmept error < 2
percent opacity

Optical Surface Dust :

Accumulation: = 4 percent opacity

Calibration €rror: < 2 percent opacity
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i< 5 percent opacity for one
check

< 2 percent opacity for three
consecutive checks

Valid DataAverage &ge; 95 percent of source
Capture operating time

Zero alignment

5.5.2 Zero/Alignment

The zero alignment is acceptable if the error at the simulated zero check is
less than 2 percent opacity prior to adjustment. The simulated zero check
shall be adjusted to provide the correct response each time the zero
alignment check is performed.

5.5.3 Unacceptable Results Single Performance ‘Assessment

The COMS is out-of-control whenever the results of a quarterly
performance audit indicate non-compliance with any of the performance
assessment criteria of TABLE 2 of §5.5.1 above. If the COMS is‘out-of-
control, take necessary corrective action to eliminate the problem.
Following corrective action, the source owner or operator must re-conduct
the appropriate failed portion of the audit and other applicable portions to
determine whether the COMS is operating properly and within
specifications. The COMS owner or operator shall record both audit results
showing the COMS to be out-of-control and the results following corrective
action. COMS data obtained during any out-of-control period are may not
be used for compliance determination or to meet the data capture
requirement of §5.5.6, hoever the data can be used for identifying periods
where there has been a failure to meet quality assurance and control
criteria.
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5.5.4 Unacceptable Results

Multiple Performance Assessments. Repeated audit failures (i.e., out-of=
control conditions resulting from the quarterly audits) indicate that the QC
procedures are inadequate or the COMS is incapable of providing quality
data. The source owner or operator shall increase the frequency of the
above QC procedures until the performance criteria is maintained or modify
or repalce the COMS whenever two consecutive quarters of unacceptable
performance occurs.

5.5.5 Unacceptable Zero/Alignment

If the error of the simulated zero check prior to adjustment exceeds 5
percent opacity for any zero check, or exceeds the 2 percent opacity
acceptance criterion for three consecutive checks, the performance of the
COMS is unacceptable. The source owner or operator shall take corrective
action to resolve the problem and improve the stability of the simulated
zero check method or device or replace the COMS. If the COMS is not
replaced, zero alignment audits shall be conducted at least biannually
during non-consecutive quarters.

5.5.6 Unacceptable Results- Insufficient DataCapture

» Compliance with the 95 percent data capture requirement shall be
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determined by considering COMS downtime for all causes (e.g., monitor
malfunctions, data system failures, preventive maintenance, unknown
causes, etc.) except for downtime associated with routine zero and span
checks and QA/QC activities required by this method. Failure of a COMS to
obtain valid opacity data for at least 95 percent of the source operating time
during any reporting period (e.g., day, month, quarter, semiannual period,
etc.) indicates that the QC/QA procedures are not sufficient or that the
COMS is not capable of continuously providing quality data. Whenever less
than 95 percent valid data are obtained for a reporting period, the source
owner or operator shall either: (1) perform such additional QC/QA activities
as deemed necessary to assure acceptable data capture; or (2) modify or
replace the COMS. Additional QC/QA procedures include, but are not
limited to,: implementation or revision of a QC program; maintenance of a
spare-parts inventory; conducting more frequent system performance
audits.

6. CALCULATIONS FOR COMSASSESSMENTS

6.1 Performance Audit/Calculations

The calculations contained in Section 8 of PS-1 shall be followed.

6.2 Zero Alignment Checks

The procedures contained in Reference 1, Section 10, Zero Alignment
Checks, shall be followed.
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7. REPORTING REQUIREMENTS.

At the reporting frequency and in the format specified in the applicable
regulation, report on a quarterly basis the performance and accuracy results
from Section 5.0. The quarterly performance and accuracy report must
contain the drift and audit result information as a Data Assessment Report
(DAR), see example format Figure 1. A copy of the quarterly DAR should be
included as a separate report with the periodic reports of emissions
required under applicable regulatory requirements. As a minimum, the
DAR must contain the following information:

e 1. Source owner and operator name and address.

e 2. Identification (by serial number) and location of the monitors in the
COMS.

e 3. Manufacturer and model of each monitor in the COMS.

e 4. Results of COMS performance and date of assessment as determined
by performance audit or zero alignment audit, including performance
audit results for each of the tests described in Sections 5.3 and 5.4, the
calculation of these results, as well as the zero error and its calculation.
If the performance audit results show the COMS to be out-of-control,
the COMS owner or operator shall report both the audit results
showing the COMS to be out-of-control and the results of the audit
following corrective action showing the COMS to be operating within
specification.

e 5. Summary of all corrective actions taken when COMS was determined
to be out-of-control, as described in Sections 5.5.
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METHOD —203. DETERMINATION -OF THE OPACITY OF EMISSTONS FROM
STATIONARY-SOURCES BY CONTINUOUS OPACHTY MONITORING SYSTEMS

1. APPLICABILITY AND PRINCIPLE

1.1vApplicabibitys This nethod applies to the neasurenent of
the opacity of em ssions from stationary sources by continuous
opacity nonitoring systens (COV5), in order to determ ne conpliance
with an em ssions standard. The method is not applicable where
wat er droplets are present in the effluent being neasured.

1.2 gPrinciplen The opacity of em ssions froma stationary
source is continuously nmeasured and recorded using a COVS that
nmeets all the requirenents of Performance Specification 1 (PS 1) of
40 CFR Part 60, Appendix B. M nimum quality control (QC and
qual ity assurance (QA) requirenents are specified to assess the
quality of COM5 performance. Daily zero and span checks, quarterly
performance audits, and annual zero alignnment checks are required
in order to assure the proper functioning of the COVS and the
accuracy of the COVS dat a.

Because control and corrective action enconpasses a variety of
policies, specifications, standards, and corrective neasures, this
method treats QC requirenents in general ternms to allow the
devel oprment of a QC systemthat is nost effective and efficient for
t he circunstances.

2. DEFINITIONS
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2.1 Continuous Opacity Monitoring System (COMS). The total
equi pment required for the determnation of the opacity of
em ssions which neets the mninum requirenents of Performance
Specification 1 of 40 CFR Part 60.

2.2 Simulated Zero Checkw® Mthod or device used to provide
a sinulated zero opacity ( or lowlevel value between zero and 20
percent of the applicable opacity standard). Were a standard of
less than 10 percent opacity has been specified, a surrogate
opacity standard of 10 percent shall be used for determning this
val ue.

2.3 Out-of-Control Perirods:

2.3.1 Daily Assessments® Wenever the calibration drift (CD)
exceeds twice the specification of PS- 1, the COMS is
out-of-control. The beginning of the out-of-control period is the
time corresponding to the |ast successful drift-check. The end of
the out-of-control period is the time corresponding to the
conpl etion of appropriate adjustnent and subsequent successful CD
assessnent .

2.3.2 Quarterly and Annual Assessmentm® \\henever a quarterly
performance audit or annual zero alignnment audit indicates
unacceptabl e results, the COMS is "out-of-control." The beginning
of the out-of-control period is the tine corresponding to the
conpletion of the performance audit indicating and unacceptabl e

per f or mance. The end of the out-of-control period is the tine
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corresponding to the conpletion of appropriate corrective actions
and subsequent successful audit (or, if applicable, partial audit).

2.4 Upscal e Opacity Condintrinon: Met hod or device used to
provide a sinmulated upscale opacity (50 to 100 percent of the
opacity standard).

2.5 External Zeroing Device (Zero=Jig): An external,
removabl e device for sinulating or checking the cross-stack zero
al i gnment of the COVS.

3. COMS INSTALLATION, DESIGN, AND PERFORMANCE SPECIFICATIONS

In addition to the installation, design, and performance
requi renents of PS 1, the follow ng are added:

3.1 External Calibration Filter Accessm» The COVS nust be
designed to allow for the evaluation of both the linearity and
accuracy relative to a simul ated zero val ue and provide a check of
all system conponents. An adequate design would accommobdate a
calibration filter assenbly and permt periodic use of externa
(i1.e., not intrinsic to the instrunent) neutral density filters.

3.2 Data Reduction/Recording® The COMS shall be designed to
allow for the data reduction, recording, and reporting 1in
accordance wth the applicable opacity standards. Monitors that
automatically adjust the data to the corrected calibration val ue
must be capable of recording the anount of adjustnent that is

applied to the exhaust gas stream neasurenent. Data recorded
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during periods of COVS breakdowns, repairs, calibration checks, and
adjustnments shall not be used in the data averages of Section 3.4.

3.3 Zero and Upscale Calibration Evaluations: Al COVBs
install ed pursuant to these procedures shall include a nethod for
producing a sinmulated zero opacity condition and an upscal e opacity
condition using a certified neutral density filter to produce an
known obscuration of light. Such procedures shall provide a system
check of the analyzer internal optical surfaces and all active
electronic circuitry including the | anp and phot odet ector assenbly
used in the neasurenent node.

3.4 Data Averagesy Al COWS installed pursuant to these
requi rements shall conplete a m ni mum of one cycle of sanpling and
anal yzing for each successive @0=secondmperi od and one cycle of
data recording for each specified data average, e.g., 6-mnute
average. An arithnetic or integrated average of all data should be
used.

4. OPACITY MEASUREMENT:

4ud The opacity of em ssions shall be continuously neasured
and recorded in units of percent opacity, and shall be expressed in
t he averagi ng period specified in the applicable regulation.

4.2 The COM5 shall be operated, maintained and calibrated to
meet these requirenents in accordance with the instructions

provi ded by the instrunent manufacturer.
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4.3 Except for COVS breakdowns, repairs, calibration checks,
zero and span checks and other quality-assurance activities, the
COMS shall be in continuous operation during all periods of source
oper ati on.

4.4 A data average shall be considered valid if no | ess than
83 percent of the opacity readi ngs upon which the data average is
based are obt ai ned.

4.5 Any and all valid data averages nmay be used to determ ne
conpliance with the applicable opacity standard. Dat a obt ai ned
during "out-of-control"” periods shall not be used for conpliance
determ nation; however, the data can be used for identifying
periods of failure to neet quality assurance and control criteria.

5. QUALITY (CONTROLET(QCYREQUIREMENTS

5.1 Calibration Drift (CD) Assessments» The COMS shall be
checked, at |east once daily and the CD quantified and recorded at
the zero (or lowlevel) and upscal e-l1evel opacity. The COVS shal
be adj usted whenever the CD exceeds the specification of PS-1, and
the COVS shall be declared "out-of-control” when the CD exceeds
tw ce the specification of PS-1. Corrective actions, followed by
a validating CD check are required when the COVMS is out-of-control.

5.2 Fault Indicators Assessment® At |east daily, the fault
lanp indicators, data acquisition systemerror nessages, and ot her
system self diagnostic indicators shall be checked. The

appropriate corrective actions should be taken when the COWS is
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operating outside preset limts. All COM5 data recorded during
periods in which fault indicators are illumnated shall be
consi dered invalid.

5.3 Performance auditsz: Checks of the individual COVB
conponents and factors affecting the accuracy of the nonitoring
data, as described below, shall be conducted on a quarterly basis.
Exanpl es of detailed audit procedures may be found in Reference 1
"Performance Audit Procedures for Opacity Mnitors", and Reference
2, "CEMsS Pilot Project: Evaluation of CEMS Reliability and QA
Procedures Volune 1". The followi ng identify the absolute m ni mum
checks that shall be included in the performnce audit:

5.3.1 Optical Alignment Assessment: The status of the
optical alignnent of the nonitor conponents shall be checked and
recorded according to the procedures specified by the nonitor
manuf acturer. Realign as necessary.

5.3.2 Optical Surface Dust Accumulation Assessment: The
apparent effluent opacity shall be conpared and recorded before and
after cleaning of each of the exposed optical surfaces. The total
optical surface dust accumul ation shall be determ ned by sunm ng
t he apparent reductions in opacity for all of the optical surfaces
that are cleaned. Caution should be enployed in performng this
check since fluctuations in effluent opacity occurring during the

cl eaning cycle may adversely affect the results.
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5.3.3 Zero and Upscale Response Assessment® The zero and
upscal e response errors shall be determ ned and recorded according
to the CD procedures. The error is defined as the difference (in
% opacity) between the correct value and the observed value for the
zero and high-level calibration checks.

5.3.4 Zero Compensation Assessment® The value of the zero
conpensation applied at the tinme of the audit shall be cal cul ated
as equivalent opacity, corrected to stack exit conditions as
necessary, according to the procedures specified by the
manuf act urer. Record the conpensation applied to the effluent
recorded by the nonitor system

5.3.5 Stack Exit Correlation Error Assessment® The opti cal
pat hl ength correction ratio (OPLR) shall be conputed form the
nmoni t or pathl ength and stack exit dianmeter and shall be conpared,
and the difference recorded, to the nonitor setup value. The stack
exit correlation error shall be determ ned as the absol ute val ue of
the difference between the neasured value and the correct val ue,
expressed as a percentage of the correct val ue.

5.3.6 Calibration Error Assessment: A three-point
calibration error test of the COM5S shall be conducted. For either
calibration error test nethods below, three neutral density filters
nmeeting the requirenents of PS-1, shall be placed in the COVS |ight
beam path five consecutive tinmes and the nonitor responses shall be

i ndependently recorded from the permanent COVS data recorder.
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Addi ti onal guidance for conducting this test is included in Section
7.0 of PS=m The low, md-, and high-range calibration error
results shall be conputed as the nean difference and 95 percent
confidence interval for the difference between the expected and
actual responses of the nonitor as corrected to stack exit
conditions. These values shall be cal cul ated using the procedures
of Section 8.0 of PS-1.

5.3.6.1 Primary Calibration Error Method®» The calibration
error test requires the installation of an external calibration
audit device (zero-jig). The zero-jig shall be adjusted to provide
the sanme zero response as the nonitor's sinulated zero.

5.3.6.2 Alternative Calibration Error Method®» Conduct an
incremental calibration test by superinposing the neutral density
filters over the effluent opacity and conparing the COVS responses
to the expected value calculated fromthe filter and opacity val ues
i mredi ately preceding the superinposing. Record both the stack
effluent opacity and the calibration filter value prior to each
test. This nmethod is sensitive to fluctuations in the effluent
opacity during the test.

5.3.6.3 Attenuators. Use calibration attenuators (i.e.
neutral density filters) wth values that have been determ ned
according to Section 7.1.3 "Attenuator Calibration® of PS 1
Appendix B, 40 CFR Part 60, and produce sinulated opacities

(corrected to stack exit conditions as necsesary) in the ranges
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listed in Table 1 below. For em ssion standards of 10 percent (or
| ess) opacity, attenuator selection nay be based on a 10 percent
opacity standard.

5.3.6.2. Attenuator (Stability: The stability of the
attenuator values should be checked at |east once per year
according to the procedures specified in PS-1. The attenuators
shall be recalibrated if the stability checks indicate a change of

two percent opacity or greater.

TABLE 1 emmERETER®RANGES FOR COMS PERFORMANCE AUDI TS

Audit Point ==mwAudirteFi |lter Range (% Op)

1 20 - 60 Percent of the Emssion Limt (low
2 80 - 120 Percent of the Emssion Limt (md)
3 150 - 200 Percent of the Em ssion Limt (high)

5.4 Zero alignment Assessmenti® Conpare the COVSs simul ated
zero to the actual clear path zero of the installation annually.
The audit may be conducted in conjunction with, but prior to, a
performance audit.

5.4.1 Primary Zero Alignment Wethod: The primary zero
al i gnnent shall be performed under clear path conditions. This may

be accomplished if the process is not operating and the nonitor
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pathlength is free of particulate matter or the nonitor may be
removed from its installation and set wup wunder clear path
condi tions. The absence of particulate matter shall be
denonstrated prior to conducting the test at the installed site.
No adjustnment to the nonitor is allowed other than the
establ i shnrent of the proper nonitor pathlength and correct optical
al i gnment of the nonitor conponents. Record the nonitor response
to a clear path condition and to the nonitor's sinulated zero
condition as percent opacity corrected to stack exit conditions as
necessary. For nonitors wth automatic zero conpensation,
di sconnect or disable the zero conpensation nechanismor record the
ampunt of correction applied to the nonitor's sinulated zero
condition. The response difference in percent opacity to the clear
path and sinulated zero conditions shall be recorded as the zero
alignment error. Adjust the nonitor's sinulated zero device to
provi de the sane response as the clear path condition. Restore the
COMS to its operating node.

5.4.2 Alternate Zero Alignment Method®» Mbnitors capabl e of
allowing the installation of an external, renovable zero-jig, may
use the equipment for an alternative zero alignnent provided that
the zero-jig setting is established for the nonitor pathlength and
recorded for the specific COVS by conparison of the COVS responses
to the installed zero-jig and to the clear path condition; the

zero-jig is denonstrated to be capable of producing a consistent

10
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zero response when it is repeatedly (i.e., three consecutive
installations and renovals prior to conducting the final zero
al i gnment check) installed on the COM5. The zero-jig setting shall
be permanently set at the tinme of the initial COMS zeroing to the
clear path zero value and protected when not in use to ensure that
the setting equivalent to zero opacity does not change. The
zero-jig setting shall be checked and recorded prior to initiating
the zero alignnent. Source owners and operators that enploy a
zero-jig shall performa primary zero alignnment audit once every 3
years.

5.5 Monitor Acceptance Criterial

5.5.1 Performance Assessment. The following criteria are to
be used for determning acceptable performance of and

out-of-control periods for the COVE:

TABLE 2 =mPERFORNMANCE®AUDI T CRI TERI A

Stack Exit Correl ati on Efforzsg 2 percent

Faul t I ndicators: | nactive - no error nessages

Zero and Upscal e Responses: <72 percent opacity Zero
Conpe
nsat i
on: <
4
perce
n t
opaci
ty

Optical Alignnent: M sal i gnnent error

<2 percent opacity
Optical Surface Dust Accumulation®™™= 4 percent opacity
Cal i brati on Error: € 2 percent opacity

11
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Zero Alignnment < 5 percent opacity for one
check
< 2 percent opacity for three
consecuti ve checks
Val i d Dat a AveragerCapture > 95 per cent of source
operating tine

5.5.2 Zero Abignment® The zero alignnent is acceptable if
the error at the sinulated zero check is less than 2 percent
opacity prior to adjustnent. The sinulated zero check shall be
adjusted to provide the correct response each tinme the zero
al i gnment check is perforned.

5.5.3 Unacceptable Results - Single Performance Assessment:
The COM5S is out-of-control whenever the results of a quarterly
performance audit indicate non-conpliance wth any of the
performance assessnent criteria of TABLE 2 of 85.5.1 above. |If the
COMS is out=of=controlym take necessary corrective action to
elimnate the problem Foll owi ng corrective action, the source
owner or operator mnust re-conduct the appropriate failed portion of
the audit and other applicable portions to determ ne whether the
COMS is operating properly and within specifications. The COVB
owner or operator shall record both audit results show ng the COVS
to be out-of-control and the results follow ng corrective action.
COVB dat a obtai ned during any out-of-control period are may not be
used for conpliance determnation or to neet the data capture

requi rement of 85.5.6, hoever the data can be used for identifying

12
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periods where there has been a failure to neet quality assurance
and control criteria.

5.5.4 Unacceptable Results @=woaMultiplen Performance
Assessments. Repeated audit failures (i.e., oOut=of=control
conditions resulting fromthe quarterly audits) indicate that the
(C procedures are inadequate or the COVS is incapable of providing
qual ity data. The source owner or operator shall increase the
frequency of the above QC procedures until the performance criteria
is maintained or nodify or repalce the COMS whenever two
consecutive quarters of unacceptabl e perfornmance occurs.

5.5.5 Unacceptable Zero ALkignment: If the error of the
sinmul ated zero check prior to adjustnent exceeds 5 percent opacity
for any zero check, or exceeds the 2 percent opacity acceptance
criterion for three consecutive checks, the perfornmance of the COVS
IS unacceptable. The source owner or operator shall take
corrective action to resolve the problemand i nprove the stability
of the simulated zero check nethod or device or replace the COVS.
If the COMS5 is not replaced, zero alignnment audits shall be
conducted at | east biannually during non-consecutive quarters.

5.5.6 Unacceptable Results=amlnsufficient» Data (Capture:
Conmpliance wth the 95 percent data capture requirenment shall be
determ ned by considering COVMS downtine for all causes (e.g.,
noni tor mal functions, data systemfailures, preventive maintenance,

unknown causes, etc.) except for downtinme associated with routine

13
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zero and span checks and Q¥ QC activities required by this nethod.
Failure of a COVM5 to obtain valid opacity data for at |east 95
percent of the source operating tinme during any reporting period
(e.g., day, nonth, quarter, sem annual period, etc.) indicates that
the QC/ QA procedures are not sufficient or that the COVS is not
capabl e of continuously providing quality data. Wenever |ess than
95 percent valid data are obtained for a reporting period, the
source owner or operator shall either: (1) perform such additional
QC/I QA activities as deened necessary to assure acceptable data
capture; or (2) nodify or replace the COVS. Addi tional QT QA
procedures include, but are not limted to,: inplenentation or
revision of a QC program nai ntenance of a spare-parts inventory;
conducting nore frequent system performance audits.

6. CALCULATIONS FOR COMS ASSESSMENTS:

6.1 Performance Audit Calculations: The cal cul ations
contained in Section 8 of PS-1 shall be followed.

6.2 Zero Alignment Checksz: The procedures contained in
Ref erence 1, Section 10, Zero Alignnent Checks, shall be foll owed.

7. REPORTING REQUIREMENTS.

At the reporting frequency and in the format specified in the
appl i cabl e regul ation, report on a quarterly basis the performance
and accuracy results from Section 5.0. The quarterly performance
and accuracy report nust contain the drift and audit result

information as a Data Assessnent Report (DAR), see exanple format
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Figure 1. A copy of the quarterly DAR should be included as a
separate report with the periodic reports of em ssions required
under applicable regulatory requirenents. As a mninmum the DAR

nmust contain the follow ng information:

1. Source owner and operator nanme and address.

2. ldentification (by serial nunber) and | ocation of the
monitors in the COVS.

3. Manufacturer and nodel of each nonitor in the COVS.

4. Results of COVS perfornmance and date of assessnent as
determ ned by performance audit or zero alignnent audit, including
performance audit results for each of the tests described in
Sections 5.3 and 5.4, the calculation of these results, as well as
the zero error and its calcul ation. |f the performance audit
results show the COMS to be out-of-control, the COMS owner or
operator shall report both the audit results showi ng the COVB to be
out-of-control and the results of the audit follow ng corrective
action showing the COV5 to be operating within specification.

5. Summary of all corrective actions taken when COVS was
determ ned to be out-of-control, as described in Sections 5.5.

8. Bibliography

8.1 " CEMS Pilot Project: Evaluation of CEMS Reliability and

QA Procedures Volune 1", EPA - 340/ 1-86-009a, May 1986, U. S. EPA,

15



Compare: Delete�

text

"15"





Ofice of Alr Quality Planning and Standards, Washington, D.C
20460

8.2 "Performance Audit Procedures For Qpacity Monitors",
EPA=450/4=92=010» April 1992, US EPA Ofice of Air Qality
Pl anni ng and Standards, Research Triangle Park, NC 27711

8.3 Specification and Test Procedures for Opacity Conti nuous
Em ssion Mnitoring Systens in Stationary Sources, Performance
Specification 1, 40 C.F. R Part 60, Appendix B.

8.4 Procedure 1. Quality Assurance Requirenents for Gas
Continuous Em ssion Monitoring Systens Used for Conpliance

Determ nation, 40 CF.R Part 60, Appendi x &

16



Compare: Replace�

text

[Old text]: "EPA-450/4-92-010,"
[New text]: "EPA-450/4-92010,"
The following text attributes were changed: 
   font, fill color, size



Compare: Replace�

text

[Old text]: "F.16"
[New text]: "FRELATED LINKSEasternTechnicalAssociates(ThankstoTomRosefor allhedid"
The following text attributes were changed: 
   font, fill color, size





Figure 1. EXAMPLE FORVAT FOR COVE DATA ASSESSMENT

REPORT
Peri od endi ng date: Year:
Conpany Nane:
Pl-ant—Narre: Uni-t—No.
COVE Manuf-act urer: Model-:

COVs Serial No.(s):

I Performance Audit
1. Stack Exit Correlation Error
a. Actual pathlength correction factor

b.—Correct pathlength correction factor

c.Stack exit Correlation Error

2. Active Fault Indicators; error nessages present:

3. Zero and Upscal e Calibration Check Responses
Correct Value Response b fference
Zero

Upscal e

4. Zero Conpensation Value (percent opacity):

5. Optical Aignnent Status:

6. Dust Accunul-ation on Optical Surfaces
Initial Opacity Final Opacity bDi-fference
W-ndow 1

W-ndow 2

Total

7.—Calibration Error
a. Filter Val ues (equival ent opacity)
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Low: M-d

b—Test—Results

Lo

PPN

Calibration Error
Low: M-d

(o]
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