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SECTION 1 -- SUWVARY

Thi s gui deline docunent is based on discussions of a workgroup
organized by the Northeast States for Coordinated Ar Use
Managenent ( NESCAUM . The workgroup was created to provide
gui dance to state and |ocal agencies which use or plan to use
continuous emssion nonitoring systens (CEMS) to determ ne
conpliance at nunicipal waste conbustion (MAC) facilities. The
guidelines are intended to pronote consistency in designing and
operating CEMS and reporting nonitoring data. The docunent
reflects the recormendati ons of state and federal agency staff. In
addition, a draft of these guidelines was distributed to other
agenci es, CEM equi pnent vendors, and MAC owners and operators
Their conmments and suggestions were revi ewed and di scussed by the
wor kgroup and appropriate changes were nade to the guidelines.

The NESCAUM recommendations reflect a consensus of the
wor kgroup participants arrived at through discussions during
several neetings. The resulting recomendations reflect the
col l ective experience, opinions, and judgenent of the workgroup
participants fromthe regul atory agency perspective. The scope of
this project did not include the acquisition or analysis of data or
other information to serve as the basis for specific requirenents
or reconmendati ons.

The NESCAUM wor kgroup recommends that states adopt regul ations
whi ch require the use of CEM5 to determ ne conpliance with em ssion
standards on a continuous basis at MAC facilities. The regul ations
shoul d:
- Establish initial certification procedures and requirenments for
CENS

Define quality assurance (QA) procedures and criteria for the
ongoi ng determ nation of the acceptability of the CEMS and the
nmoni toring data

Specify m ninum data capture requirenents

The CEMS requirenents in 40 CFR 60, including 60.13
"Monitoring requirenments”, Appendix B - Performance Specifications,
and Appendix F - Quality Assurance Procedures are recommended as
a working base for state regulations. The federal requirenents,
however, are recognized as the m ninmum needed to ensure reliable
CEMS performance and acceptable em ssions data. The federal
regul ati ons have not been recently revised to keep up with the
evol ution of CEM technol ogy. Recommendations are included here to
address problenms encountered in actual practice which are not
adequately resolved by the existing federal regulations. The
recommendations are specifically designed for CEMS progranms at MAC
facilities and they attenpt to address technical issues that may be
encountered in the inplenentation of nonitoring prograns subject to
a wide variety of state regul ations. It is hoped that these
recommendations will facilitate a nore consistent approach in state



CEMS prograns and requirenents.
State requirenents for em ssion standards, percent renova

requirenents, averaging tines, and reporting may differ
substantially from the EPA New Source Perfornmance Standards
currently being devel oped. Significant differences anong the

various state regulations are also likely. Therefore, the NESCAUM
wor kgroup recommendations for performance specifications and
qual ity assurance procedures are presented in general terns rather
than in specific regulatory |anguage. States desiring to adopt
t hese recommendations will need to make appropriate nodifications
to them so that they are conpatible with the applicable em ssion
standards and other existing regulations. Specific |anguage for
requi renents based on the nodified recomendations and the
referenced federal regulations will also need to be devel oped by
each state agency.

The followng sections of this docunment present detailed
recommendations for performance specifications and quality
assurance requirenments for gas and opacity CEMS. Many of the
specifications are expressed in terns of "percent of span" since
the actual neasurenent range of the instrunmentation should be
specified by the state agency to be conpatible with the applicable
regul ations and enforcenent policies. In specifying the span
val ue, the agency should consider trade-offs between an expanded
measur ement range and nore accurate data at typical emssion |evels
or at the level of the em ssion standard. Sone factors to consider
in specifying the span val ue include: the applicable em ssion
standard or percent renoval requirenent, the averaging tine for the
standard, the inherent variability of uncontrolled and controlled
em ssions during normal operation and during mal functions of the
facility, and the actions to be taken by the agency and the source
owner or operator if em ssions exceed the neasurenent range of the
CEMS.

The recommendati ons presented in this docunent were devel oped
for MAC facilities. Many of these recommendations could also be
applied to other sources; however, no attenpt was nmade in this
project to identify or address the specific technical and
regulatory issues associated wth CEMS prograns at other source
categories. These issues include:

procedures used to convert gas concentration neasurenents to
units of the standard,

em ssions variability associated wwth the process and control
equi pment and the corresponding averaging time for CEMS data
recording and reporting and determ ning conpliance with applicable
st andar ds,

i kelihood of substances within the effluent stream causing
analytical interferences with either CEMS neasurenents or reference
measurenents used for relative accuracy determ nations

effluent conditions such as tenperature, pressure, npisture
content, and the presence of other materials within the effluent
stream that my affect the operation and reliability of



i nstrunent ati on.

Careful consideration of these and other issues is warranted in
applying the reconmmendations presented here to other source
cat egori es.

The reconmended performance specifications provide the basis
for determining the initial acceptability of the CEM5 and the
qual ity assurance requirenents provide a basis for determ ning the
ongoi ng acceptability of data and nonitoring equipnent. The
qual ity assurance recomrendations include criteria for deciding
that a nonitoring systemis "out-of-control” and state that data
coll ected during such periods cannot be used to satisfy mninmm
data capture (i.e., data availability) requirenents. A m ni mum
data availability requirement has been included in the quality
assurance recommendations. It is recognized that sone states may
require higher levels of CEMS availability, or define CEM
availability in other terns.

The additional requirenments associated with the workgroup
recomendations will increase the costs of CEMS performance tests
and quality assurance activities. However, for many sources the
additional cost wll be relatively small since effective CEM
prograns which can neet the recommended requirenents have al ready
been devel oped and inplenmented. It is hoped that the guidelines
will help avoid costly m sunderstandi ngs between the source and the
agency which can result in the purchase or installation of
unaccept abl e equi pnrent. The increnental costs attributable to the
NESCAUM wor kgroup recomrendati ons are believed to be a relatively
smal |l fraction of the total costs for MAC facilities.

1. Summary of Performance Specification Recomendations for Gas
CENMS

NESCAUM wor kgr oup recommendat i ons for per f or mance
specifications for SO2 and NOx CEM5, CO CEMS, and HCl CEMs are
presented in Section 2 through 4 of this docunent, respectively.
The recommendations reference the federal regulations. Maj or
di fferences incl ude:
a. Calibration gases are required to be used for daily calibration
checks, perfornmance tests and periodic audits of all CEMS.
Calibration of the entire neasurenent system is required.
Procedures are included to allow source owners or operators to
denonstrate alternate procedures and alternate nethods for
calibration checks and audits. These requirenents are designed to
elimnate use of calibration procedures that check only a portion
of the neasurenment system and procedures that have not been
eval uated and docunented by the user.
b. The values of calibration gases used for drift tests and daily
calibration checks nmust be determ ned quantitatively. Sever a
procedures are provided to establish the values of the gases
These requirenments are necessary to assess the accuracy of the
nmonitoring data on a daily basis.
c. Afour-point linearity test nust be performed for gas nonitors.



This can be done with the two gases used for the daily checks and
two Protocol 1 gases used for quarterly audits. (A three-point
check is required for HJ nonitors.) This requirenent is necessary
to elimnate the use of non-linear nonitoring systens which nay be
adjusted to provide the correct response at zero and upscale
calibration check points but do not necessarily provide accurate
data at other concentrations.
d. An additional mnimm accuracy specification e.g., nean
difference not to exceed 5 ppm or equivalent (10 ppm for CO
monitors) is added to prevent the accuracy specifications from
being overly restrictive for those applications where em ssion
| evel s are very | ow. The relative accuracy test procedures are
also clarified to elimnate sone of problens that are encountered
in conducting these tests at MAC facilities.
e. Acycle tine/response tinme specification and test procedure is
added for all nonitors. The specification for SO2 , NOx, diluent,
and HCl nonitors is 15 mnutes which is consistent with the EPA
requirenments in 40 CFR 60. 13. A one-m nute cycle tine/response
time specification is included for CO nonitors since sone states
will require reporting of one-mnute values for this pollutant.
2. Summary of Quality Assurance Recommendations for Gas CEMS
NESCAUM wor kgroup recommendations for quality assurance
requi renents for all gas CEMS are presented in Section 5 of this
docunent. The recommendations reference the federal regulations.
Maj or differences include:
a. Submssion of a prelimnary nonitoring plan to the agency is

required in nost cases. The plan should set forth the basic
approach that wll be used to conply wth the nonitoring
requirenents. It is hoped that agency review of the plan will help

resol ve m sunder st andi ngs, unaccept abl e approaches, and confusion
about the nonitoring requirenents before costly m stakes occur.

b. A CEMS quality assurance plan should be devel oped for each
facility. Detail ed guidance is provided with respect to the QA
pl an content.

C. An annual review of the QA plan and results of its
i npl enentation is required to be perfornmed by the source owner or
operator. The results of this review and changes to the QA plan
are reported to the agency.

d. Routine zero and upscale calibration checks of the nonitoring
system nust be performed on a daily basis. This requirenent is
equivalent to the daily calibration check in 40 CFR 60. 13 except
that the procedures recommended here are simlar to those descri bed
for the performance specification test.

e. A cylinder gas audit consisting of the four-point linearity
test described in the performance specification recommendations
should be perforned each calendar quarter. Only routine
calibration adjustnents according to the witten procedures in the
QA plan are permtted before the audit.

f. A relative accuracy test should be perfornmed in one cal endar
gquarter inmmediately before or after the cylinder gas audit. The



CEMS nust pass both tests for performance to be considered
accept abl e.

g. A mninmum data availability specification of 90 percent of
source operating hours is included. The tinme required for zero and
upscal e calibration checks, cylinder gas audits, and certain QA
activities included in approved plans is not subtracted from CEMS
avai l ability.

3. Summary of Performance Specification Recomrendations for
Opacity CEMS
NESCAUM wor kgr oup recommendat i ons for per f or mance

specifications for opacity CEMS are presented in Section 6 of this
docunent. The recommendations reference the federal regulations.
Maj or differences incl ude:
a. Al opacity nonitors nmust provide external calibration filter
access to facilitate performance audits.
b. Al opacity nonitors nust provide access to instantaneous or
one-mnute opacity nmeasurenents in addition to six-m nute averages.
C. Calibration error tests nust be perforned in the field or a
performance audit nust be conducted to denonstrate that test
results fromthe manufacturer are representative of performance of
the installed nonitor.
4. Summary of Quality Assurance Recommendations for Opacity CEMS
NESCAUM wor kgroup recommendations for quality assurance
requi renents for opacity CEMS are presented in Section 7 of this
docunent. The recommendations are simlar to the requirenents for
gas CEMS except:
a. A opacity nonitor performance audit is conducted instead of the
cylinder gas audit that is required for gas nonitors.
b. A zero alignnment procedure is perfornmed for opacity nonitors
instead of the relative accuracy test that is required for gas
CEME.



SECTION 2
PERFORVANCE SPECI FI CATIONS FOR SO2 AND NOx CEMS
AT MJIN Cl PAL WASTE COVBUSTI ON FACI LI TI ES

This section describes the NESCAUM wor kgr oup recommendati ons
for nonitor |location requirenents, equipnment and performance
specifications, and correspondi ng test procedures for SO2 and NOx
CEMS installed at MAC facilities. Specifically, the NESCAUM
wor kgroup reconmmends that states consider adopting the EPA
requi renents contained in "PERFORMANCE SPECIFICATION 2 -
SPECI FI CATION AND TEST PROCEDURES FOR SO2 AND NOx CONTI NUOUS
EM SSI ON MONI TORI NG SYSTEMS | N STATI ONARY SOURCES" of 40 CFR 60,
Appendi x B revised as of July 1, 1988, with the changes detailed in
Itenms 1 through 8 below. \Wen em ssion standards necessitate use
of a diluent nmonitor (2 or CX2) to determne emssions in units of
t he standard, NESCAUM recommends that states consider adopting the
EPA requirements contained in "PERFORMANCE SPECIFICATION 3 -
SPECI FI CATI ONS AND TEST PROCEDURES FOR G2 AND CO2 CONTI NUOUS
EM SSI ON MONI TORI NG SYSTEMS | N STATI ONARY SOURCES" of 40 CFR 60,
Appendi x B revised as of July 1, 1988, with the changes detail ed
bel ow.

1. Use of Calibration Gases

A design specification should be added to require that SQ2,
NOx and diluent nonitors be able to accept calibration gases for
daily calibration checks, performance specification tests, and
periodic quality assurance audits. Furthernore, the design
specification should require that the calibration gas injection
point be in the sanple probe or at the probe outlet so that the
entire nmeasurenent system is checked when calibration gases are
introduced to the nonitoring system For neasurenent systens
enpl oying dilution probes or simlar devices, the calibration gases
nmust be introduced prior to the dilution point and in such a manner
that they are diluted to the sane extent as the sanple gases from
the effluent stream Simlarly, for sanple acquisition systens
using aspirators or eductors, the calibration gases nust be
introduced prior to these devices even if these conponents are part
of the sanple probe assenbly.

Source owners or operators (or instrunent vendors) may
denonstrate that alternate daily calibration check procedures or
devices provide results conparable to those obtained by using
calibration gases to check the entire neasurenent system For
exanpl e, a source owner or operator may elect to denonstrate the
validity of an alternate calibration check procedure for (1)
in-situ nonitors that accept calibration gases and which al so use
calibration gas cells, or (2) for extractive nonitors where daily
calibration checks of +the entire system are unnecessarily
burdensone. In such cases, a denonstration can be acconplished by
conducting concurrent calibration drift tests wusing both the



speci fied nethod and the alternate nethod during the performance
specification test. If the results indicate acceptable nonitor
performance with respect to the applicable drift specifications,
the alternate procedure nmay be used for the daily zero and upscal e
checks of the nonitor. However, the quality assurance plan nust
include (1) a detailed discussion of all assunptions associated
with the alternate procedure, and (2) rmandatory procedures for
conducting periodic conparisons of the specified and alternate
cal i bration nethods. Such conparisons should be perforned on a
monthly or nore frequent basis until the alternate procedure has
been eval uated and docunented to the satisfaction of the agency.

Source owners or operators may request approval of alternate
routine calibration check procedures for nonitors that cannot
accept calibration gases and alternate procedures for conducting
the linearity and response tine tests for these nonitors. Source
owners or operators are cautioned that alternate calibration
procedures need to be evaluated carefully and thoroughly and that
a single relative accuracy test at one operating condition does not
provide a sufficient evaluation of the validity of a particular
calibration procedure. The source owner or operator should submt
a witten plan to the agency for conducting such a denonstration.
If the plan is approved, the source owner or operator may carry out
t he denonstration program and submt a detailed report describing
the alternate procedure, all assunptions associated with the
alternate procedure, the procedures and conditions of the
denonstration, the results of the tests conducted, and appropriate
revisions to the CEMS quality assurance plan, as applicable. The
validity of any alternate procedure would be re-exam ned during
quarterly accuracy audits.

2. Data Availability and Back-Up Data Recordi ng Devi ces

Al | CEMS nust operate continuously wthout repairs,
unschedul ed mai ntenance, or non-routine adjustnments during the
performance specification tests to determne calibration drift,
linearity, and relative accuracy. In addition, mninm data
availability specifications are included as QA requirenents and are
applicable to the operation of the CEMS after conpletion of the
performance specification tests. (See Section 5, Quality Assurance
Requi rements for SO2, NOx, CO and HCL CEMs, 8. M ni rum Dat a
Avai l ability Requirenents of this docunent.)

Most CEMS at MAC facilities will include a conputer data
acqui sition systemthat perforns various operations including (1)
recording effluent concentration neasurenents, (2) recording daily
calibration check results, (3) conpensation of ef fl uent
measurenments for drift, (4) calculation of emssions in units of
the standard, (5) averaging of neasurenent data, (6) generating
excess emssion reports, and (7) interfacing with tel ecommuni cation
systens where required by the agency. Data acquisition systens are
i nherently nonitor- and source-specific and may need to acconmobdat e
di verse reporting requirenents of various states, therefore much



flexibility in the design of these systens is needed. \Wen the
data acquisition systemis inoperative, many vital CEMS functions
are suspended and data availability is imediately affected.
Source owners and operators are encouraged, but not required, to
i ncl ude a back-up recording device or other appropriate redundancy
within the data acquisition systemto nmaxi mze data availability.
Where such devices are used, conformance with the calibration drift
and linearity specifications should be determ ned based on results
obtained from both the primary data acquisition system and the
back-up recording devices in order to avoid additional testing when
the back-up recording device is placed in service. However,
failure of a performance specification based on data froma back-up
recordi ng device should not necessitate retesting.

3. Calibration Drift Test and Reference Val ues

The calibration drift specifications for SO2 and NOXx nonitors
(2.5 percent of span) and Q2 and CO2 nonitors (0.5 percent Q2 or
Cx2) as well as the calibration drift test procedures in
Per f ormance Specifications 2 and 3 shoul d be mai ntai ned except that
(1) the calibration drift tests nust be perforned using calibration
gases or other prior approved alternate calibration procedure, and
(2) the concentration value of the calibration gases nust be known.
The val ues of the calibration gases nay be established through the
use of certified reference materials (CRVS), standard reference
materials (SRM5), or EPA Protocol 1 gases. Al ternatively,
calibration gas values determned by the gas manufacturer's
certified analysis (i.e., + 2 %of tag value) nmay be used if the
concentration is checked by direct conparison with Protocol 1
gases, or by triplicate analysis using an appropriate EPA test
met hod or an equi val ent procedure. The direct conparison of tag
val ues and Protocol 1 gases can be acconplished using the installed
CEMS in nost cases.

Conparison with Protocol 1 gases may be acconplished by
i ntroduci ng both the subject gas, a zero concentration gas and at
| east two Protocol 1 gases into an anal yzer denonstrated previously
to neet the linearity test specification in Item 4, below
(Anmbient air and two Protocol 1 gases may be used for O2 nonitors
whi ch cannot analyze zero gas.) The Protocol 1 gases should
satisfy the audit range specifications of Appendix F, Procedure 1;
however, alternate ranges including at | east two Protocol 1 gases
whi ch bracket the concentration value of the subject gas nay al so
be used, subject to the approval of the agency. The analyzer
responses to all of the Protocol 1 calibration gases shall be used
to construct a calibration curve for the analyzer. The anal yzer
response to the subject gas and the calibration curve shall be used
to determne the concentration of the subject gas. If the
di f ference between the neasured concentration and the tag val ue of
t he subject gas is less than 3 percent of the tag val ue, use the
tag value as the actual concentration. |If the difference between
the neasured concentration and the tag value is greater than 3



percent of the tag value, repeat all gas injections and check al
calculations. |If the difference still exceeds 3=percent of the tag
val ue, use the neasured concentration as the actual concentration.
(See 40 CFR 60, Appendix A Mthod 6C "6.1.2 Alternative Nunber 2"
for specific requirenents for the analysis of SO2 calibrati on gases
by EPA test nethods. Simlar procedures may be used for the
anal ysis of NO and diluent calibration gases. See Method 7E ,
Section 6.1 for analysis criteria for NO calibration gases.)

Calibration drift tests are intended to identify problens that
affect the stability of the nonitor calibration; however, such
tests are conducted over a short period and therefore cannot
represent the full range of operating conditions for the CEMS
Experience has shown that many of the problems resulting in
excessive calibration drift and |l oss of nonitoring data are rel ated
to poorly conditioned electrical power, inadequate or unsuitable
conpressed air supply, excessive vibration, anbient tenperature
changes, anbient dust |oading, and other site-specific application
probl enms. Source owners and operators are strongly encouraged to
identify these and other problens that may affect CEMS performance
and take appropriate actions to mnimze the |oss of CEMS data due
to these probl ens.

4. Linearity Test
A new performance specification and test procedure should be
added to require a four-point cylinder gas audit to denonstrate the

linearity of each pollutant and diluent nonitoring channel. The
linearity specification and test procedure applies to the entire
monitoring channel, including the data acquisition system as

installed and operated at the MAC facility. (A non-linear analyzer
used in conjunction with appropriate adjustnents by the data
acqui sition systemis acceptable.) Source owners and operators are
encour aged, but not required, to have equi pnment vendors denonstrate
conformance with the linearity specification prior to shipnent of
the CEM5 to the subject facility. However, the linearity test is
required to be conducted for each CEMS after installation.

The Ilinearity test should use the zero and upscale
calibration values used for the daily calibration checks and the
two audit points specified for cylinder gas audits by Appendi x F,
Procedure 1. If the high range audit point (i.e., 50 to 60 percent
of the pollutant nonitor span) of Procedure 1 is used for the daily
upscal e checks, an audit gas of 80 to 90 percent of span should be
substituted for the high range audit point. Protocol 1 gases, CRVS
or SRV5 should be used for the two audit points that supplenent the
daily calibration checks. Three non-consecutive neasurenents
shoul d be made for each of the calibration gases (e.g., zero, |ow,
m d, high, zero, low, md, high, etc.)

The linearity specification should require that the nean
difference between the calibration gas value and the nonitor
responses at each of the four points be calculated fromthe three
nmeasurenents. The nean difference at all four test points nust be



less than 5 percent of span for SO2 and NOx nonitors and 0.5
percent 2 or CO2 for diluent nonitors.

The linearity test should be perforned as soon as practical
before or after the relative accuracy test. Only the routine
calibration drift adjustnents are allowed between the two tests.
O her adjustnments or repairs to the nonitoring system would
necessitate repeating the linearity and the accuracy test. (During
subsequent quarterly audits, only calibration drift adjustnents
according to the witten procedure contained in an approved QA pl an
are allowed prior to the linearity test or the relative accuracy
test.)

5. Relative Accuracy Test

The wor kgroup recommends that states maintain the performance
specification test procedures for the relative accuracy test in
Performance Specification 2 with the clarifications described
below. The daily calibration checks should be performed on each
day that the relative accuracy testing is perforned and that no
adjustnments or repairs to the nonitoring system other than the
routine calibration drift adjustnents may be conducted. The
di stinction between routine adjustnents and corrective action for
a malfunctioning CEMS is particularly difficult for the initia
rel ative accuracy test since there is little or no track record on
which to base decisions and since the QA plan is wusually
i nconplete. The follow ng approach is recormended to resolve this
I ssue. Prior to conducting the test, the source operator mnust
establish (1) the criteria for adjustnent of +the nonitor
calibration, (2) the criteria or schedule for the performance of
routi ne mai ntenance activities, and (3) the frequency or criteria
for conducting additional calibration checks. This information
should be nmde available to the agency observer. The daily
calibration checks should be perfornmed following the normal
procedure before initiating the test and adjustnments should only be
made as indicated by the applicable criteria. During the test, the
source may check the calibration at reasonable intervals and abort
the test if unschedul ed mai ntenance or adjustnment are necessary.
| f corrective action other than routine adjustnents are required,
a 24-hour period should elapse to verify that the CEMS drift is
within acceptable limts before a new test is begun. The new test
may begin i medi ately, subject to the approval of the agency, if it
can be shown that the corrective action or adjustnent does not
affect the calibration drift of the CEMS.

Performance Specifications 2 and 3 require only that the
relative accuracy test be perfornmed for the entire nmeasurenent
system (i.e., pollutant and diluent nonitor) in units of the

appl i cabl e standard. However, the source owner or operator is
strongly encouraged, but not required, to determne also the
relative accuracy for each nonitoring channel in wunits of

concentration in order to obtain a nore conplete evaluation of
nmoni t or performance.



Problenms in conducting the relative accuracy tests may be
encountered where significant fluctuations in the em ssion |evels
or very low emssion |levels are encountered. Therefore, both
relative accuracy specifications in Performance Specification 2
(i.e., relative accuracy |l ess than 20 percent of the nean reference
value or less than 10 percent of the standard) should be retained.
Al so, an additional specification should be added to provide an
absol ute m ni num accuracy specification of 5 ppm nean difference
for SO2 or NOx CEMS relative to the test nethod. (See Appendix A
for a technical discussion of the various accuracy specifications.)
Thus, for a concentration standard corrected to 7 percent Q2 the
foll owi ng accuracy specifications should apply; relative accuracy
| ess than 20 percent of the mean reference value, relative accuracy
| ess than 10 percent of the standard, or nean difference |less than
5 ppm corrected to 7 percent 2, whichever is |east restrictive.
For cases where the em ssion standard is expressed in units of
| b/ MMEBtu, an equival ent absolute accuracy specification may be
cal cul ated using an average or typical diluent concentration. For
exanple, it can be shown that 5 ppm SO2 at 7 percent 2 is
approxi mately equivalent to 0.01 | b/MBtu using the F-Factors and
conversion values in EPA Method 19.

For sources subject to an SO2 or NOx percent renoval standard
that is nore restrictive than the em ssion standard (or where there
is no absolute em ssion standard) an inplicit em ssion standard
shoul d be determ ned as:

Inmplicit Standard = [1-Percent Renoval/100] x Avg. Uncontrolled
Em ssi ons

The inplicit emssion standard should be used to calculate the
rel ative accuracy result as "10 percent of the standard.” For this
determ nation, the uncontrolled em ssions nmay be obtained by
averaging all of the reference test data fromthe rel ative accuracy
test of the CEMS at the inlet to the control device.

The relative accuracy test procedures should be clarified to
explicitly prohibit nodification of the operation of tine-shared
CEMS during the test to increase the sanpling frequency, to
mnimze the frequency of sanple system cleaning (blow back)
operations or, to reduce the nunber of |ocations from which CEMS
sanpl es are obtained. In order to mnimze the effects of
fluctuating em ssion levels, the source owner or operator nmay
choose (1) to extend the sanpling tine to at least 1 hour for
integrated sanpling nethods, or (2) to increase the nunber of
sanpl es that are obtained during a run for grab sanpling nethods.
Alternate relative accuracy test procedures for tinme-shared CENMS
that reduce the nunber of |ocations for which reference sanples are
obt ai ned may be approved by the agency on a case-by-case basis.

The source owner or operator my use EPA Method 6 or
i nstrunental Method 6C for SO2 concentration neasurenents for
rel ative accuracy tests. Methods 7, 7A, 7C, or 7D or instrunental
Met hod 7E may be used for NOx concentration neasurenents, and
Met hod 3 or=instrunmental Method 3A may be used for 2 or CO2



concentration concentration neasurenents for relative accuracy
tests. NOTE: Met hods 7C and 7D may be subject to analytica
interferences when used at MAC sources; the applicability of these
met hods has not been established by field testing at this tine.

6. Alternate Accuracy Test Procedure

Section 10. Al ternative Pr ocedures of Per f or mance
Specification 2 contains procedures for conducting a cylinder gas
audit in place of a relative accuracy test when a waiver of the
rel ati ve accuracy test requirenment is granted under the conditions
specified in 60.13 (j). According to these regulations, a source
owner or operator may petition the Adm nistrator for a waiver of
the relative accuracy test requirement when the CEMS is not the
conpl i ance nmet hod and when the em ssions are | ess than 50=percent
of the standard as determ ned by a source performance test. The
regul ations specify the content of the petition, the conditions
when it may be applied for, and the conditions under which the
wai ver may be rescinded.

The Performance Specification 2 cylinder gas audit procedures
are not needed because the same audit test points are already
included as part of the nore elaborate linearity test that is
recommended for all CEMS installed at MAC facilities. (See Item4
above.) As with any requirenent, the agency may waive the relative
accuracy test requirenent in cases where the em ssion levels are
very low as indicated by the results of source perfornmance tests or
ot her independent effluent nmeasurenents regardl ess of whether the
CEMS are used as the conpliance nethod. However, no general
gui dance or criteria is provided here for waiving the relative
accuracy test requirenent.

7. Cycle Tinme and Response Tine Test

A specification should be added that requires all SO2, NOx,
and diluent CEMS to conplete at |east one cycle of operation
(sampling, analyzing, and data recording) for each successive
15-mnute period, (i.e., a mninmum of four sanples per hour).
Extractive nonitoring systens may be tine-shared between two
nmeasur enent | ocations; however, the cycle tinme requirenent nust be
met for both neasurenent |ocations. (Sonme states have adopted
regul ations or policies prohibiting any tine-sharing of nonitors at
MAC facilities, and sonme states will allow tine-sharing only as an
ener gency backup provision.)

Source owners and operators are encouraged to instal
moni toring systens fully capable of representing em ssions fromthe
facility. The agency should not excuse apparent excess em SSions
that may be due to nonrepresentative sanpling because of | ong CEMS
cycle times or m ni num CEMS sanpling frequencies. I n addition,
sources required to install and operate NOx control equi pnent may
be subject to shorter neasurenent cycle tinme specifications in the
future.



A response tinme test should be added to determne if each
monitoring channel of the CEMS conplies wth the cycle
ti me/sanpling frequency specification. The average upscale and
downscal e response tinmes should be determned from three
repetitions of each test. The greater of the average upscal e or
aver age downscal e response tinmes should be reported as the response
time for the system

The upscal e response tinme should be determ ned by injecting
zero gas into the neasurenent system and then recordi ng the anmount
of time required for the system to return to the effluent
concentration after the zero gas injection has been stopped.
Simlarly, the downscale response tine should be determ ned by
injecting a high range calibration gas and then recording the
amount of time required for the nonitoring systemto return to the
effluent concentration after the gas injection is stopped.
Specifically, the response tine may be neasured as the tine
required for the nonitor to conplete 95 percent of the
concentration step-change occurring after the gas injection is
stopped during each test. For nonitoring systens that perform a
series of operations, (purge-blow back, sanple, analyze, etc.) the
injection of calibration gases should be tined to produce the
| ongest response tine.

I n many cases, the actual response tinme of the neasurenent
systemis only a few seconds as conpared to several mnutes to
performthe necessary cycle of operations. 1In these cases, it is
often possible to establish conformance with the cycle tine
requi rement by inspection of the systemrather than by injection of
calibration gases. Such determ nations are subject to the approval
of the agency.

8. Data Reporting Equi pnment Specifications

Addi tional equi pnent or design specifications may be added by
states to facilitate the specific record keeping and reporting
requirements that may apply. Various state agencies are currently
considering a wide range of alternatives including: autonmated data
reporting using magnetic nedia, teleconmunication systens that
al |l ow agency representatives to obtain or review data on-demand
from renote |locations, and real-tine or intermttent telenetry
systens for CEM data and information. No additional guidance is
i ncl uded because of the diversity of state requirenents and
appr oaches.



SECTION 3
PERFORVANCE SPECI FI CATIONS FOR CARBON MONOXI DE  CEMS
AT MJIN Cl PAL WASTE COVBUSTI ON FACI LI TI ES

This section describes the NESCAUM wor kgr oup recommendati ons
for monitor |ocation requirenents, equipnment and perfornance
specifications, and corresponding test procedures for CO CEM
installed at MAC facilities. Specifically, the NESCAUM wor kgr oup
recommends that states consider adopting the EPA requirenents
contai ned in "PERFORVANCE SPECI FI CATI ON 4 - SPECI FI CATI ON AND TEST
PROCEDURES FOR CARBON MONOXI DE CONTI NUOUS EM SSI ON MONI TORI NG
SYSTENMS | N STATI ONARY SOURCES" of 40 CFR 60, Appendix B revised as
of July 1, 1988, the Federal Register Vol. 53, No. 204, Cctober
21,1988, and the changes detailed in Itenms 1 through 8 bel ow.

Many of the changes that are recommended for CO nonitors are
the sane as those recommended for SO2 and NOx CEMS. For the
pur poses of these discussions it is assuned that the CO nonitor is
used to neasure em ssion levels in units of concentration (ppn).
Where a diluent nonitor is used to adjust the data to a consi stent
basis (e.g., 7 percent @2 or 12 percent CX2) or where data is to be
reported in terns of conbustion efficiency, appropriate adjustnents
to the recommended requirenents should be made. It is assuned that
the upper Iimt of the CO neasurenent range (span val ue) woul d be
approximately 300 to 500 ppm G eater neasurenent ranges may be
needed for facilities wusing refuse-derived-fuels particularly
during start-up. Alternate neasurenent ranges nay be used subject
to the approval of the agency when em ssion |evels are consistently
much | ower than the standard.

1. Use of Calibration Gases

A design specification should be added to require that CO
monitors be able to accept calibration gases for daily calibration
checks, performance specification tests, and periodic quality
assurance audits. |In addition, the recommendati ons regardi ng where
the gases are introduced to the neasurenent system the application
to dilution sanpling systens, and the requirenents for
denonstrating the adequacy of alternate calibration techniques are
the sane as described in Section 2 for SO2 CEMS.

Speci al considerations may apply to CO nonitors which utilize
a correction procedure to elimnate the influence of CO2. It may
be necessary to use CO calibration gases wth a specific
concentration of CO2 to assess nonitor performance. Addi ti ona
noni t or-speci fic procedures woul d be needed to verify the accuracy
of the correction procedure. These procedures should be eval uated
and approved by the agency on a case-by-case basis.

2. Data Availability and Back-Up Data Recordi ng Devi ces
Al | CEMS nust operate continuously wthout repairs,
unschedul ed mai ntenance, or non-routine adjustnments during the



performance specification tests to determne calibration drift,
linearity, and relative accuracy. In addition, mninm data
availability specifications are included as QA requirenents and are
applicable to the operation of the CEMS after conpletion of the
performance specification tests. (See Section 5, Quality Assurance
Requi renments for SO2, NOx, CO, and HCL CEM5, 8. M ni mrum Dat a
Avai l ability Requirenents.)

Recomendati ons and suggestions regarding the wuse and
performance testing of back-up recording devices for CO CEMS are
the sane as described in Section 2 for SO2 CEMS.

3. Calibration Drift Test and Reference Val ues

In many cases, the daily upscale calibration check value
requi red by Performance Specification 4 (i.e., 50 to 90 percent of
span) is very much greater than both the normal CO operating | eve
and the level of the em ssion standard. Cali bration checks at
these |l evels may not represent actual perfornmance of the nonitor.
The requirenment should be revised to allow the use of an upscale
calibration check value that either (a) approximtes the CO
concentration equivalent to the applicable emssion limt, or (b)
is within 50 to 90 percent of the span val ue. O her upscal e
calibration check values may be used subject to the approval of the
agency. Source operators nmay elect to conduct additional checks of
the CO nonitor calibration to evaluate the nonitoring data for
their own uses.

The <calibration drift specification for CO nonitors in
Performance Specification 4 (drift not to exceed 5 percent of span
for 6 out of 7 test days) should be changed to restrict drift to
3 percent of span for 7 consecutive days. The nore restrictive
limt 1is consistent wth the capabilities of contenporary

i nstrunent ati on. Al so, the expression of the Iimt not to be
exceeded for 7 consecutive days is necessary for the inplenentation
of Appendi x F, Procedure 1 control limts.

The drift test procedures in Performance Specification 4
shoul d be maintained except that (1) the calibration drift tests
nmust be perfornmed using calibration gases or other prior approved
alternate calibration procedure, and (2) the concentration val ue of
the calibration gases nust be known. The specifications and
procedures that nmay be used for establishing the values of the
calibration gases are the sane as described in Section 2 for SQO2
CEMS. The suggestion that the source owner or operator identify
application problens that may affect the stability of the CO CEMs
is also the sane as for SO2 CEMS

4. Linearity Test

A new performance specification and test procedure should be
added to require a four-point cylinder gas audit to denonstrate the
linearity of CO nonitors. The linearity specification and test
procedures apply to the entire nonitoring channel, including the
data acquisition system as installed and operated at the MAC



facility. (A non-linear analyzer wused in conjunction wth
appropriate adjustnents by the data acquisition system is
acceptable.) Source owners and operators are encouraged, but not
required, to have equi pnment vendors denonstrate confornance with
the linearity specification prior to shipnment of the CEMS to the
facility. However, the linearity test is required to be conducted
for each CEMS after installation.

The requirements for the selection of the audit points for
the linearity test and the test procedures for CO nonitors are the
same as described in Section 2 for SO2 CEMs. The linearity
specification should require that the nean difference between the
calibration gas value and the nonitor responses at each of the four
points be calculated from the three neasurenents. The nean
difference at all four test points nust be |less than 5 percent of
span for CO nonitors.

The linearity test should be perforned as soon as practical
before or after the relative accuracy test. Only the routine
calibration drift adjustnents are allowed between the two tests.
O her adjustnments or repairs to the nonitoring system would
necessitate repeating the linearity and the accuracy test. (During
subsequent quarterly audits, only calibration drift adjustnents
according to the witten procedure contained in an approved QA pl an
are allowed prior to the linearity test or the relative accuracy
test.)

5. Relative Accuracy Test

The recomrended procedures and conditions for the relative
accuracy test are the sane as those described above for SO2 CEMS.
In addition, the workgroup recommends that both of the relative
accuracy specifications in Performance Specification 4 (i.e.,
rel ative accuracy |ess than 10 percent of the nean reference val ue
or less than 5 percent of the standard) be retained. Al so, an
addi tional specification should be added to provide an absol ute
m ni mum accuracy specification of 10 ppm nean difference for CO

CEMS relative to the reference test nethod. Thus, for a
concentration standard the foll ow ng accuracy specifications should
apply: relative accuracy |ess than 10=percent of the nean

reference value, relative accuracy less than 5 percent of the
standard, or nean difference | ess than 10 ppm whichever is |east
restrictive. Were necessary, the 10 ppmnean difference limt my
be converted to an equivalent limt expressed in units of the
applicable standard using the average diluent concentration
measured during the relative accuracy test and applicable
conversion factors.

The relative accuracy test should be perfornmed using Method
10. When the installed CEMS uses a nondi spersive infrared (ND R)
anal yzer, Method 10 shall use the alternative interference trap
specified in section 10.1 of the nethod. Method 10B is an
acceptable alternative to Method 10. The following alternatives



may be approved by the agency in specific cases.

Alternative 1 - The test may be conducted using Method 10 wi t hout
the interference trap if a l|aboratory interference test is
performed for the analyzer prior to the field test. The |aboratory
interference test should include the analysis of SO2, NO and CO2
calibration gases representing the range of expected effluent
concentrations. Acceptable performance is indicated if the CO
anal yzer response to each of the gases is less than 1 percent of
t he applicabl e neasurenent range of the analyzer.

Alternative 2 - The test may be conducted using Method 10 w t hout
an interference trap, and without a CO2 trap, subject to the
approval of the agency, based on the subm ssion of information
denonstrating the absence of CO2 interference for the test
analyzer. (If this option is chosen, any interferences that are
present will cause the test analyzer to be biased high. There is
also a possibility that the installed nonitor would be subject to
the sanme interference which would not be detected during the
relative accuracy test. The potential for the high bias may be
acceptable to the agency provided that the source owner or operator
accepts the potential bias and cannot |ater challenge the accuracy
of the data.)

6. Alternate Accuracy Test Procedure

As described in Section 2 for S22 CEM5, the alternate accuracy
test procedure for CO nonitor are not needed since the nore
el aborate linearity test is required for all CO nonitors installed
at MNC facilities. The agency nmay waive the rel ative accuracy test
requirenment if the em ssions are consistently very low (e.g., |ess
than 20 ppn) based on source performance test results (i.e.,
"conpliance tests") or other independent effluent neasurenents
The agency shoul d be cautious in waiving the relative accuracy test
requi rement based solely on CEMS data since sonme anal yzers have
been found to respond poorly to | ow concentrations of CO

7. Cycle Tinme and Response Tine Test

For sources subject to an emssion limt with a one-hour or
shorter averaging period, an additional specification should be
included that requires the CO CEMS to conplete at | east one cycle
of operation (sanpling, analyzing,
and data recording) for each successive one-m nute period, (i.e.,
60 sanples per hour) with an all owance of 10=m nutes per hour for
cleaning and calibration operations. For sources subject to
limts wth |Ilonger averaging periods, alternate cycle tine
specifications may be established by the agency. A response tine
test should be added to determne if the CO nonitor neets the cycle
time/ sanpling frequency specification. The response tine test
shoul d be conducted according to the procedures described above for



SO2 CEME.

CO nmonitors with response tines exceeding the applicable cycle
time specification are acceptable if the |longer response tine is
due to delay or "lag" tinme attributable to the sanple acquisition
equi pnent. For these nonitors, performance is acceptable if the
time between the analyzer's initial response and the response
equi valent to 95 percent of the actual concentration change is | ess
than the cycle tinme specification (regardless of the delay between
the analyzer's initial response and the tine that the gas injection
is stopped during the response tine test) provided that the total
response tinme does not exceed 15 m nutes.

8. Data Reporting Equi pnment Specifications

Addi tional equi pnent or design specifications may be added by
states to facilitate the specific record keeping and reporting
requirements that may apply. Various state agencies are currently
considering a wide range of alternatives including: autonmated data
reporting using magnetic nedia, teleconmunication systens that
al l ow agency representatives to obtain or review data on-demand
from renote l|locations, and real-tine or intermttent telenetry
systens for CEM data and information. No additional guidance is
i ncluded because of the diversity of state requirenents and
appr oaches.



SECTION 4
PERFORVANCE SPECI FI CATIONS FOR HA  CEMS
AT MJIN Cl PAL WASTE COVBUSTI ON FACI LI TI ES

Sone states may require that HO CEMS be used to nonitor
em ssions and/or determine HO control efficiency at MAC
facilities. The NESCAUM wor kgroup did not address nor attenpt to
determ ne whether HC CEMS should be installed at MAC facilities.
It is noted that the EPA has not adopted performance specifications
for HO nonitors in Part 60 and has not announced plans to require
HO nonitors at MAC facilities or any other sources regul ated under
t he New Source Performance Standards. Nevert hel ess, the NESCAUM
wor kgroup reconmends appropriate nonitor |ocation requirenents,
equi pnent and perfornmance specifications, and correspondi ng test
procedures for HO CEMS installed at MAC facilities. This section
descri bes the NESCAUM workgroup recomendations for HO CEMsS
per f or mance speci fications based on currently avai |l abl e
information. Changes to these specifications may be appropri ate as
addi tional information and operational experience with HO CEMS is
obt ai ned.

For the purposes of these discussions it is assuned that
Perf ormance Specification 2 would serve as a basic nodel for HCG
requi renments. Al so, many of the changes that are recommended above
for SO2 and NOx CEMs are also appropriate for HCO CEMS. It is
assuned that HO nonitors would be used to neasure em ssion |evels
inunits of concentration (ppnm). \Wiere a diluent nonitor is used

to adjust the data to a consistent basis (e.g., |b/MWBtu, 7
percent 2, or 12 percent CO2) appropriate adjustnents to the
recomended requirenments should be made. It is assumed that the

HCl measurenent range for controlled emssions would be
approximately 250 ppm and that the neasurenent range for
uncontrol |l ed em ssions woul d be approxi mately 1500=ppm

1. Use of Calibration Gases

A design specification should be added to require that HCL
monitors be able to accept calibration gases for daily calibration
checks, performance specification tests, and periodic quality
assurance audits. In addition, the recommendati ons regardi ng where
the gases are introduced to the neasurenent system the application
to dilution sanpling systens, and the requirenents for
denonstrating the adequacy of alternate calibration techniques are
the sanme as descri bed above for SO2 CEMS. Because of the higher
cost for HO calibration gases and the amount of gas used by sone
of the currently available nonitors, it is expected that a
denonstration of an alternate calibration technique would be
attenpted for nost HCL CEMS applications.

2. Data Availability and Back-Up Data Recordi ng Devi ces



Al | CEMS nust operate continuously wthout repairs,
unschedul ed mai ntenance, or non-routine adjustnments during the
performance specification tests to determne calibration drift,
linearity, and relative accuracy. In addition, mninum data
availability specifications are included as QA requirenents and are
applicable to the operation of the CEMS after conpletion of the
performance specification tests. (See Section 5, Quality Assurance
Requi renents for SO2, NOx, CO, and HCL CEM5, 8. M ni rum Dat a
Avai l ability Requirenents of this docunent.)

Recommendati ons and suggestions regarding the wuse and
performance testing of back-up recording devices for HO CEM are
the sane as described in Section 2 for SO2 CEMS.

3. Calibration Drift Test and Reference Val ues

A calibration drift specification for HJ nonitors restricting
drift to 5 percent of span for 7 consecutive days should be
est abl i shed. The drift test procedures in Performance
Specification 2 should be used except that (1) the calibration
drift tests nust be perforned using calibration gases or other
prior approved alternate calibration procedure, and (2) the val ue
of the <calibration gases nust be obtained from the vendors
certified analysis (within three nonths of the performance test) or
by performng triplicate analysis of the gases using proposed EPA
Met hod 26. The suggestion that the source owner or operator
identify application problens that nay affect the stability of the
monitor is also the sane as for SO2 CEMS

4. Linearity Test

A performance specification and test procedure should be added
to require a three-point cylinder gas audit to denonstrate the
linearity of each HCl nonitor. The linearity specification and
test procedure apply to the entire nonitoring channel, including
the data acquisition system as installed and operated at the
particular facility. (A non-linear analyzer used in conjunction
with appropriate adjustnments by the data acquisition system is
acceptable.) This test should use the zero and upscale calibration
gas used for the daily calibration checks and an additional audit
point at 20 to 30 percent of span. The recomended procedures for
performng the test are the sanme as described above for SO2 CEMS
except that Protocol 1 gases are not available for HOd. Therefore,
t he concentration value of all three calibration gases should be
determned as described above in Item 3. The linearity
specification should require that the nean difference between the
calibration gas value and the nonitor responses at each of the
three points be calculated fromthe three nmeasurenents. The nean
difference at all three test points nust be |less than 5 percent of
span for HCl nonitors.

5. Relative Accuracy Test
The recomrended procedures and conditions for the relative



accuracy test are the sane as those described above for SO2 CEMS.
The following accuracy specifications are also recomended:
rel ative accuracy | ess than 20 percent of the nmean reference val ue,
relative accuracy |less than 10 percent of the standard, or nean
difference less than 5 ppm whichever is |[east restrictive. For
cases where the em ssion standard is expressed in units of |b/ W
Btu or corrected to a specified O or CO2 concentration, an
absol ute accuracy specification equivalent to 5 ppm should be
cal cul ated using an average or typical diluent concentration and
appl i cabl e conversion factors. The appropriate procedures for use
in cases where a percent renpbval standard is nore restrictive than
the em ssion standard are the sane as for SO2 CEMS. The relative
accuracy test should be perfornmed using proposed EPA Met hod=26.
6. Alternate Accuracy Test Procedure

The sanme considerations apply to the alternate accuracy test
procedure for HCO nonitors as were descri bed above for SO2 CEMS.
I n essence, the alternate accuracy test procedure is not needed
since the nore elaborate linearity test is required for all HC
CEMS installed at MAC facilities. The agency may decide to waive
the relative accuracy test requirenment if the emssions are
consistently very low as indicated by source performance test
results (i.e., "conpliance tests") or other independent effluent
measurenments. However, the relative accuracy test should not be
wai ved based on |low concentrations indicated by the HO CEMS
because of the possibility of significant or total loss of HO in
the effluent sanples wthin the sanple acquisition/sanple
condi tioni ng equi pnment .

7. Cycle Tinme and Response Tine Test

A specification should be included that requires all HO CEMS
to conplete at | east one cycle of operation (sanpling, analyzing,
and data recording) for each successive 15-mnute period, (i.e., a
m ni mum of four sanples per hour). The sane considerations apply
to time-sharing of HO nonitors as are described above for SO2
CEMS. A response tinme test should be conducted according to the
procedures descri bed above for SO2 CEMS.

8. Data Reporting Equi pnment Specifications

Addi tional equi pnent or design specifications may be added by
states to facilitate the specific record keeping and reporting
requirements that may apply. Various state agencies are currently
considering a wide range of alternatives including: autonmated data
reporting using magnetic nedia, teleconmunication systens that
al |l ow agency representatives to obtain or review data on-demand
from renote l|locations, and real-tine or intermttent telenetry
systens for CEM data and information. No additional guidance is
i ncluded because of the diversity of state requirenents and
appr oaches.



SECTION 5
QUALITY ASSURANCE REQUI REMENTS FOR
S2, NOx, CO HA CEMs

This section describes the NESCAUM wor kgr oup recommendati ons
for quality assurance requirenents applicable to SO2, NOx, CO and
HCl CEMS installed at MAC facilities. The NESCAUM wor kgr oup
recommendations are simlar to and adopt specific parts of 40 CFR
60, APPENDI X F, PROCEDURE 1. QUALITY ASSURANCE REQUI REMENTS FOR GAS
CONTI NUOUS MONI TORI NG SYSTEMS USED FOR COWVPLI ANCE DETERM NATI ON
revised July 1, 1988. The QA requirenents that are adopted nust
al so be consistent with the applicable performance specifications
and test procedures. Therefore, the specific NESCAUM wor kgroup
recommendations for QA requirenents and procedures described in
Items 1 through 8 below reference the correspondi ng performance
specification recommendations in Sections 2, 3, and 4 of this
docunent .

The follow ng definition is used:

Qual ity assurance consists of the activities and procedures that
are performed by the source owner or operator to ensure that CEM
data neet certain criteria with respect to accuracy, precision

avail ability, and representativeness after the successful

conpletion of the initial performance specification test.

Specific QA requirenents for gas CEMS installed at MAC facilities
for the nmeasurenent of SO2, NOx, CO, and HO em ssion |levels and
percent renoval are presented in Itens 1 through 7 bel ow

1. Prelimnary Mnitoring Plan

Each source owner or operator required to install a CEMS for
the nmeasurenent of one or nore gaseous pollutants or diluent
concentrations should submt a prelimnary nonitoring plan to the
agency prior to the installation of the nonitoring equipnent. The
prelimnary nonitoring plan need not be submtted if a draft CEMS
QA plan is submtted to the agency prior to the installation of the
noni t ori ng equi pnent.

Subm ssion of the prelimnary nonitoring plan is required to
provide an opportunity for identification of m sunderstandi ngs
bet ween t he agency and the source owners or operators with respect
to the applicable CEMS requirenents and acceptable nonitoring
approaches during the planning phase of the nonitoring program It
is hoped that the subm ssion of such a plan and review by the
agency wll (1) resolve problens attributable to anbiguous
regulations, (2) mnimze the likelihood of the purchase and
installation of unacceptable nonitoring equi pnent, and (3) avoid
the need for developnent of a detailed quality assurance plan
bef ore actual operating experience with the nonitoring equipnent is
obt ai ned.

The prelimnary nonitoring plan should very briefly set forth



t he basic approach that will be used to conply with the applicable
CEMS requirenents. It should incl ude:

a. The identification, |ocation, and description of the specific
conbustor wunit(s) (e.g., plant nanme, unit nunber, unit size or
capacity, general type of control system etc.)

b. Identification of the applicable regulations and conti nuous
nmonitoring requirenents (e.g., EPA NSPS, state regul ations, permt
requirenents, etc.)

C. | dentification of the type of nonitor (e.g., extractive, point
in-situ, etc.) the CEM5S manufacturer or vendor, and the node

number or other identifying feature of the equipnent to be
instal |l ed

d. | dentification of the anal ytical technique for each anal yzer
that will be used (e.g., NDIR UV absorption, chem | um nescence,
etc.)

e. | dentification and description of the proposed nonitoring
| ocation(s) (i.e., position along the effluent path) and
identification of the specific mneasurenent point(s) at each
nmonitoring | ocation fromwhich sanples wll be obtained

f. Di scussion of plans for tinme-sharing of extractive nonitoring
systems between two or nore nonitoring locations either as a
permanent installation or as a back-up provision when a particul ar
monitor is inoperative

g. | dentification of the procedures that will be used to convert
measurenent data to units of the standard, including specific
conversion factors, assunptions, and equations as applicable

h. Description of any mathematical procedures that will be used
to correct emssion neasurenent data for calibration drift,
interference of other constituents, quenching, or other neasurenent
phenonena applicable to the proposed neasurenent system

i Brief description of the data acquisition system and data
recordi ng devi ces

] - Identification of any exceptions to the perfornmance
specifications or other applicable nonitoring requirenents and any
alternate procedures that may require the approval of the agency

2. CEMS Qality Assurance Pl an
Each source owner or operator should develop a CEMS quality

assurance plan for each facility. The quality assurance plan
should be submtted to the agency no later than 90=days after
conpleting the initial successful performance specification test of
the CEM5. At a mnimumthe quality assurance plan nust address the
followng specified quality control and quality assessnent
subj ect s:
a. Background information. - - This should include:

| dentification and description of the specific conbustor unit(s)

Identification of the applicable regulations and nonitoring
requirenents

I dentification and description of the nonitoring instrunmentation

Description of the measurenent |ocation(s) and sanpling points



Description of the data recording devices and data handling
system
This information is a reiteration and update of information
contained in the prelimnary nmonitoring plan and information that
is wusually included in the performance specification test
report(s). It is included to assure that both the user and the
agency are aware of changes to the original plan and the current
status of the nonitoring programat the facility.
b. Procedures used to establish proper calibration of the CEMS. -
- These procedures should explain how the nonitoring equipnent is
adjusted to provide the correct responses both initially and after
repairs or corrective action. The procedures should address the
calibration of both the conponents and the overall neasurenent
system The procedures should also identify assuned paraneters
(i.e., conversion factors, effluent noisture content, etc.) that
are inportant to the fundanental calibration of the nonitoring
equi pnent. Procedures for verifying the validity of mathemati cal
procedures used to correct or adjust the nonitoring data should
al so be incl uded.

C. Procedures used for the routine (daily) zero and upscale
calibration checks and criteria for adjustnment of the CEMS for
excessive drift. - - For nonitoring systens that use calibration

gases for the daily checks, these procedures shoul d descri be:

Were the gases are introduced to the nmeasurenment system

How the correct flow rate and pressure for the gas injections
are determ ned and mai nt ai ned

The length of time the gases are injected

The data display device(s) used to determne the nonitor

response

Any procedures necessary for the interpretation of the data

The criteria for deciding if adjustnents to the nonitoring
system are necessary

The action to be taken when adjustnents are needed
These procedures should include specification of the supplier and
type of calibration materials used for the daily calibration checks
and the nethod used to establish the concentration values of these
mat eri al s.

For nonitoring systens that use an alternate nethod for
performng the routine zero and upscal e checks, simlar information
describing the procedures is required. The specific requirenents
shoul d be addressed in the witten plan submtted when applying for
approval of the alternate procedure during the performance
specification test [See also "Item 1. Use of Calibration Gases" in
t he reconmmended performance specifications.]

d. Procedures used for cylinder gas audits (linearity tests) and
relative accuracy tests. - - These procedures should detail how
the accuracy assessnents are conducted at the specific facility.
The values of the two Protocol 1 calibration gases used for the
linearity test, the supplier, and the steps taken to ensure that



the certification is current should be described. The specific
procedures for introducing the gases to the nonitoring system as
described in Item2. ¢ (above) for the daily checks should al so be
i ncl uded. For relative accuracy tests, the test nmethods to be
used, sanpling location/sanpling points, duration of sanpling runs,
procedures for converting the reference data to units of the
standard, and CEMS data interpretation/calculation procedures
shoul d be specified.
e. Quality control procedures including daily and periodic checks
of system or conponent performance, preventive maintenance
procedures, spare parts inventory, etc. - - These types of
procedures are inherently nonitor- and source-specific. However,
detailed witten procedures and correspondi ng data forns have been
found to be effective for identifying developing problens and
pronoting consistency and thoroughness in performng daily and
periodi c checks of CEM5. M ni mum preventive nai nt enance procedures
are usually specified by the nonitor manufacturer and should be
included in the quality assurance plan. The spare parts that
should be available on site depends on the data availability
requi rements, delivery time from suppliers or other sources, and
the likelihood of failure of individual conponents; historica
performance is the best indicator of the parts that nay be needed.
The quality control procedures should explain the organization of
QA responsibilities anobng the various departnents/groups or
individuals at the facility.
f. Corrective action procedures for repair, adjustnent, or
repl acenent of the CEMS or its conponents. - - Corrective action
procedures are often trouble-shooting efforts and are therefore
difficult to describe in sufficient detail to be useful. However,
clear objective criteria for determ ning when corrective action is
needed based on the results of the required daily checks and
peri odic accuracy tests should be included. Additional criteria
related to procedures or checks included as quality control
procedures may also be hel pful in resolving devel opi ng probl ens.
This section should al so include alternative nonitoring procedures
for use when m ninum data availability requirenments cannot be net
by the CEMS.
g. Procedures used for data reduction, record keeping, and
reporting of CEMS information. - - These procedures shoul d det ai
exactly how the CEMS data is handl ed i ncl udi ng:

met hods for correcting data for calibration drift

speci fic averagi ng procedures

met hods of excluding invalid data and calibration data from
enm ssi on aver ages

equations, constants, and assunptions wused to convert

concentration neasurenents to units of the standard

provi sions for recording process/control systemdata and reasons
for excess em ssions

provisions for recording CEM5S downtine, adjustnments, and repairs

procedures for review and editing of data



The nedia, format, and | ocation of all records and all reports to
be submtted to the agency should be specified. The individuals or
groups responsible for maintenance of records, developnent of
reports, and review of reports should be identified.

3. Quality Assurance Pl an Revi sion

Each source owner or operator should review the QA plan and
all data generated by its inplenentation at |east once each year
and revise or update the plan, as necessary, based on the results
of the annual review The revised plan nust be available for
on-site review by the agency at any tinme. Wthin thirty days of
conpletion of the annual QA plan review, the source owner or
operator must submt a witten explanation of all changes (or |ack
of changes) to the agency.

The agency may request revision of the QA plan at any tine
based on the results of emssion report reviews, inspections,
audits, review of the QA plan, or any other information avail able
to the agency.

4. Routine Zero and Upscal e Cali bration Checks

Each source owner or operator should perform a zero (or
| ow-| evel val ue between O=and 20 percent of span) and upscale (50
to 90 percent of span) calibration drift check at |east once daily
in accordance with a witten procedure contained in the CEMS QA
plan. The daily check procedure nust provide a check of the entire
measur enent system i ncludi ng sanpl e acquisition equi pnent, sanple
lines, conditioning systens, anal yzers, and data recording devices.
The procedure nust be acconplished by introducing calibration gases
of the required concentrations in the sanpling probe or at the
sanpling probe outlet. For nmeasurenent systens enploying dilution
probes or simlar devices, the calibration gases nust be introduced
prior to the dilution point and in such a manner that they are
diluted to the sane extent as the sanple gases fromthe effl uent
stream Simlarly, for sanple acquisition systens using aspirators
or eductors, the calibration gases nust be introduced prior to
t hese devices even if these conponents are part of the sanple probe
assenbly. The values of the calibration gases may be established
t hrough the use of certified reference materials (CRM5), standard
reference materials ( SRVB) or EPA  Protocol 1 gases.
Alternatively, calibration gas values determned by the gas
manufacturer's certified analysis (i.e., + 2 %of tag value) my
be used if the concentration is checked by direct conparison with
Protocol 1 gases, or by triplicate analysis using an appropriate
EPA test nethod or an equival ent procedure. (See recommended
Perf ormance Specifications for SO2 CEMS, Item 3 for specific
procedures for establishing the gas concentrations.)

Source owners or operators may conduct a denonstration of an
alternate calibration check procedure subject to the approval of
the agency. This denonstration may be conducted during the initial
performance specification test or at a later tine. (See Section 2,



Per f ormance Specifications for S and NOx CEMs6, "lItem 1l. Use of
Cal i bration Gases" for guidance on denonstration of an alternate
met hod. )

The monitoring system nust allow the anmount of positive and
negative drift (difference between the analyzer response and
correct value of the calibration gas) to be quantified. At a
m nimum the nonitoring system shall be adjusted when the drift
exceeds two tinmes the performance specification limt. (The
recommended calibration drift performance specifications are 2.5
percent of span for S and NOx nonitors, 0.5=percent @2 or CO2 for
diluent nonitors, 3 percent of span for CO nonitors, and 5=percent
of span for HC nonitors.) Wen adjustnents are nade, the drift
check should be repeated after the adjustnents are conpleted to
verify that the nonitor responds correctly.

The data acquisition system software in sonme nonitoring
systens autonmatically applies a mathematical correction to the CEMS
em ssions data based on the routine zero and span check results.
Sone other CEMS utilize an automatic control systemfor calibration
drift adjustnents. Manual adjustnent of systens using automatic
adjustnents is not required until the drift based on the unadjusted
responses is equivalent to 10 percent of span for the nonitoring
channel. These systens nust allow determ nation of (1) the anpunt
of drift in the wunadjusted values, (2) the nagnitude of the
correction factor or adjustnent that is applied, and (3) the
adj usted systemresponse to the daily zero and upscal e calibration
val ues.

5. Cylinder Gas Audit

A cylinder gas audit (linearity test) should be perfornmed each
cal endar quarter using the sane procedures and gas specifications
that were used during the initial performance specification test.
The audit should use the two audit points specified by Appendi x F,
Procedure 1 in conjunction with the zero and upscale calibration
points used for the daily checks. |If the high range audit point
(i.e., 50 to 60 percent of the pollutant nonitor span) of Procedure
1 is used for the daily upscale checks, an audit gas of 80 to 90
percent of span should be substituted for the high range audit
point. A three-point audit check is required for HJ nonitors
The sanme specification used in the perfornmance specification test
should al so apply for the quarterly audits. Acceptabl e performance
is indicated if the nmean difference between the nonitor responses
and the value of the calibration gas is less than 5 percent of span
at each of the four audit points for SO, NX, CO and HG

noni t ors. The acceptance criteria for diluent nonitors is 0.5
percent O2 or CQO2. If the system fails the cylinder gas audit,
take corrective action and repeat the audit until successful. The

results of the cylinder gas audit should be reported to the agency
with the emssions report for the period during which the audit is
conduct ed.



6. Relative Accuracy Tests

A relative accuracy test (mnimum of nine sanpling runs)
should be perfornmed at |east once per year using the sane
procedures and specifications used in the initial performance
specification test. The relative accuracy test should be conducted
as soon as practical before or after one of the quarterly cylinder
gas audits to denmonstrate the validity of the gas calibration
techni que and verify assunptions about the calibration procedure.
No adjustnents or repairs to the nonitoring systemother than the
routine calibration drift adjustnent according to the witten
procedure contained in the QA plan can occur between the cylinder
gas audit and the relative accuracy test. To be considered working
properly, the CEMS nust satisfy both the relative accuracy and
cylinder gas audit specifications. If the system fails to neet
ei ther specification, take corrective action and repeat both tests
until successful. The results of the relative accuracy test should
be reported to the agency with the em ssions report for the period
during which the test is conduct ed.

7. Qut-of-Control Periods

Criteria for "out-of-control” periods are simlar to those
defined in Appendix F, Procedure 1. Specifically, the nonitor is
out-of-control if (a) the calibration drift exceeds two tines the
performance specification drift limt for five consecutive days,
(b)=the calibration drift exceeds five times the performance
specification limt on any day, (c) the systemfails a relative
accuracy test, or (d) the nonitor fails a cylinder gas audit
descri bed above in Item5. Data collected during out-of-control
peri ods cannot be used to satisfy mninum data availability
requirenents.

8. Mninmum Data Availability Requirenents

Source owners and operators subject to continuous nonitoring
requi renments should properly operate and maintain all nonitoring
equi prent at all tines that the source is operational. For sources
where gas CEMS are required for the nmeasurenent of controlled or
uncontrolled emssions of SO, NXx, 6O or HA, continuous
nmonitoring data in units of the standard should be available for a
m ni mum of 90 percent of the source operating hours for each
reporting period (e.g., quarterly). For the purpose of determ ning
conformance with this requirenent, the tinme required to perform
routine (e.g., daily) zero and upscale calibration checks, and
quarterly linearity tests is included as CEM operating tinme. The
time required for scheduled or unschedul ed CEMS naintenance or
other quality assurance activities is not included as operating
time in the determnation of CEMS availability except as may be
specifically allowed in a QA plan approved by the agency. Sonme
states may require higher |levels of CEMS data availability or may
require the use of redundant nonitoring devices for all or sone
nmoni t ori ng paraneters.



In the event that the installed CEMS can not achieve the
m ni nrum data availability requirenent, the source owner or operator
shoul d use alternate nonitoring procedures (e.g., back-up nonitors,
parameter nonitoring, performance testing, etc.) subject to the
approval of the agency. The alternate nonitoring procedures are
required to be described in the QA plan. (See Section 5, 2 Quality
Assurance Plan Itemf.)



SECTION 6

EQUI PMENT AND PERFORVMANCE SPECI FI CATI ONS
FOR OPACITY CEMS

AT MINI Cl PAL WASTE COVBUSTI ON FACI LI TI ES

Thi s section describes the NESCAUM wor kgr oup recommendat i ons
for noni t or | ocation requirenents, design specifications,
performance specifications, and correspondi ng test procedures for
opacity CEMS installed at MAC facilities. Specifically, the
NESCAUM wor kgroup recommends that states consi der adopting the EPA
requi renents contained in "PERFORMANCE SPECIFICATION 1 -
SPECI FI CATI ON AND TEST PROCEDURES FOR OPACI TY CONTI NUOUS EM SSI ON
MONI TORI NG SYSTEMS | N STATI ONARY SOURCES" of 40 CFR 60, Appendix B
revised July 1, 1988, wth the changes detailed in Itens 1 through
5 bel ow.

1. Performance Specification 1 Design Specifications

The design specifications in Performance Specification 1
shoul d be adopted for: peak and nean spectral response, angle of
view, angle of projection, optical alignnment sight, sinulated zero
and upscale calibration checks, access to external optics, and
automatic zero conpensation indicator. In addition, "Section 6
Design Specification Verification Procedure" of Perfornmance
Specification 1 should be used to determ ne confornmance with the
above design requirenents. The optional requirenment in Performance
Specification 1, "Section=5.1.9 External Calibration Filter Access"
should be changed to a nandatory requirenment to ensure the
capability of auditing the nonitor using external calibration
attenuators.

(Note: The EPA Atnospheric Research and Exposure Assessnent
Laboratory, Quality Assurance Division has initiated an eval uation
of the procedures used for the manufacturer's certification of
conformance with the design specifications for opacity nonitors.
Revision of Performance Specification 1 requirements or test
procedures may also result fromthis effort. Anong others, future
revisions may include (1) test procedure clarifications, (2)
specifications for uniformty of Ilight beam (3) specific
procedures for checking the photopic response.)

2. Cycle Tinme and Measurenent Frequency

An additional design specification should be added to require
that all opacity nonitors conplete a mninmum of one cycle of
sanpl i ng and anal yzi ng for each successive 10-second period and one
cycle of data recording for each successive 6-mnute period or
ot her period as specified in applicable regulations during normal
operation. This requirenent is simlar to the
requirenment in 40 CFR 60.13 (e ) (1) and is also consistent with
t he response tinme specification in Performance Specification 1. The



specification should require that the opacity nonitoring system
have the capability to display nmeasurenents for 1-m nute periods or
shorter intervals to facilitate nonitor perfornmance eval uations.

3. Data Availability and Back-Up Data Recordi ng Devi ces

Al'l opacity CEMS nmust operate continuously w thout repairs,
unschedul ed mai ntenance, or non-routine adjustnments during the
performance specification tests. In addition, mninmm data
availability specifications are included as a quality assurance
requi rements and are applicable to the operation of the CEMS after
conpl etion of the performance specification tests. (See Section 7,
Qual ity Assurance Requirenents for Opacity CEMS, 8. M ninmum Data
Avai l ability Requirenents.)

It is recognized that nost MAC CEMS will include a conputer
data acquisition systemand that when the data acquisition system
is inoperative, many vital CEMS functions are suspended and data
availability is immediately affected. Source owners and operators
are encouraged, but not required, to include a back-up recording
device or other appropriate redundancy within the data acquisition
systemin order to nmaxi mze data availability.

4. Performance Specification 1 Performance Test Procedures and
Acceptance Criteria

The Performance Specification 1 criteria should be adopted for
calibration error, response time, conditioning period, operational

test period, and zero and calibration drift. |In addition, Section
7,. Performance Specification Verification Procedure should be used
to determne conformance wth these criteria. However, the

requirenment that allows the calibration error test to be perforned
either at the manufacturer's facility or in the field should be
changed. The regul ation should allow the source owner or operator
to choose either (1) to conduct the calibration error tests in the
field, or (2) to conduct a perfornmance audit of the nonitor during
the operational test period to ensure that calibration error test
results obtained at the manufacturer's facility are representative
of installed CEMS performance. Procedures for conducting a
performance audit are included with the opacity nonitor quality
assurance requirenents.

5. Data Reporting Equi pnment Specifications

Addi tional equi pnent or design specifications may be added by
states to facilitate the specific record keeping and reporting
requirements that may apply. Various state agencies are currently
considering a w de range of
alternatives including: automated data reporting using magnetic
nmedi a, tel ecommuni cation systens that all ow agency representatives
to obtain or review data on-demand from renote |ocations, and
real-time or intermttent telenetry systens for CEM data and
i nf or mati on. No additional guidance is included because of the
diversity of state requirenents and approaches.



SECTION 7
QUALI TY ASSURANCE REQUI REMENTS
OPACI TY CEMs

This section describes the NESCAUM wor kgr oup recommendati ons
for QA requirenments applicable to opacity CEMS installed at MAC

facilities. The QA requirenents that are adopted should be
consistent with the applicable performance specifications and test
pr ocedur es. Ther ef or e, the specific NESCAUM  wor kgr oup

recomendations for QA requirenents and procedures described in
Items 1 through 7 below reference the perfornmance specification
recomendations in Section 6 of this docunent.

The follow ng definition is used:

Qual ity assurance consists of the activities and procedures that
are performed by the source owner or operator to ensure that CEM
data neet certain criteria with respect to accuracy, precision

avail ability, and representativeness after the successful

conpletion of the initial performance specification test.

The following QA requirenents are recommended for opacity CEMS:
1. Prelimnary Mnitoring Plan

Each source owner or operator required to install an opacity
CEMS should submt a prelimnary nonitoring plan to the agency
prior to the installation of the nonitoring equipnent. The
prelimnary nonitoring plan need not be submtted if a draft CEMS
quality assurance plan is submtted to the agency prior to the
installation of the nonitoring equi pnent.

Subm ssion of the prelimnary nonitoring plan is required to
provide an opportunity for identification of m sunderstandi ngs
bet ween t he agency and the source owners or operators with respect
to the applicable CEMS requirenents and acceptable nonitoring
approaches during the planning phase of the nonitoring program It
is hoped that the subm ssion of such a plan and review by the
agency wll (1) resolve problens attributable to anbiguous
regulations, (2) mnimze the likelihood of the purchase and
installation of unacceptable nonitoring equi pnent, and (3) avoid
the need for developnent of a detailed quality assurance plan
bef ore actual operating experience with the nonitoring equipnent is
obt ai ned.

The plan should very briefly set forth the basic approach that
will be used to conply with the applicable nonitoring requirenents.
It should include:

a. The identification, location, and description of the specific
conbustor wunit(s) (e.g., plant name, unit nunber, unit size or
capacity, general type of control system etc.)



b. Identification of the applicable regulations and conti nuous
nmonitoring requirenents (e.g., EPA NSPS, state regulations, permt
requirenents, etc.)

C. | dentification of the CEMS manufacturer or vendor, the nodel
number or other identifying feature of the equipnent to be
instal |l ed

d. | dentification of the proposed nonitoring location(s) (i.e.,
position along the effluent pat h), description of t he
transm ssoneter neasurenent path orientation at each nonitoring
| ocation, nmeasurenent path |ength, and stack exit dianeter

e. Di scussi on of procedures and equi pnent that will be used to
cal cul ate the opacity of em ssions discharged to the atnosphere
where two or nore transmssoneters are installed in nmultiple ducts
for a single unit or where emssions from nmultiple units are
exhausted t hrough a common st ack

f. Description of any automatic procedures that wll be used to
correct or adjust opacity neasurenent results for calibration drift
g. Description of the data recording devices that will be used

h. Identification of any exceptions to the perfornmance

specifications or other applicable nonitoring requirenents and any
alternate procedures that may require the approval of the agency

2. CEMS Qality Assurance Pl an
Each source owner or operator should develop a CEMS QA pl an

for each facility. The QA plan should be submtted to the agency
not later than 90=days after conpleting the initial successful
performance specification test of the CEMS. At a mninmumthe QA
plan nust address the followng quality control and quality
assessnent subjects:
a. Background information. - - This shoul d include:

| dentification and description of the specific conbustor unit(s)

Identification of the applicable regulations and nonitoring
requirenents

| dentification and description of the nonitoring instrunmentation

Description of the measurenent |ocation(s) and nonitor paths

Description of the data recording devices and data handling
system
This information is a reiteration and update of information
contained in the prelimnary nmonitoring plan and information that
is wusually included in the performance specification test
report(s). It is included to assure that both the user and the
agency are aware of changes to the original plan and the current
status of the nonitoring programat the facility.
b. Procedures used to establish proper calibration of the CEMS.
- - These procedures should explain how the nonitoring equi pnent is
adjusted to provide the correct responses both initially and after
repairs or corrective action. The procedures should address the
calibration of the transm ssoneter(s), the data recording devices,
and the overall neasurenent system Procedures for verifying the
validity of mathematical corrections or other automatic adjustnents



to the nonitoring data should be included.

C. Procedures used for the routine (daily) zero and upscale
calibration checks and criteria for adjustnment of the CEMS for
excessive drift. - - These procedures should expl ain:

How the daily calibration checks are initiated
The data display device(s) used to determne the nonitor
responses,
The criteria for deciding if adjustnents to the nonitoring
system are necessary
The action to be taken when adjustnents are needed
It is particularly inportant that any assunptions associ ated
with the calibration check procedure be understood and that any
auxiliary nonitor paraneters necessary to assess nonitor
performance be identified.
d. Procedures for performance audits and zero alignnent checks.
- - These procedures should provide any special information
necessary for the conduct of ©performance audits or the
interpretation of the audit results. Zero alignnment procedures
shoul d explain how the nonitor is renmoved fromthe stack and set up
under clear path conditions or how the test is perforned on the
installed nonitor during source outages. The specific procedures
used to adjust the sinulated zero device and the records of the
zero alignnent results and adjustnents shoul d be expl ai ned.

e. Quality control procedures including daily and periodi c checks
of system or conponent perfornmance, preventive mai nt enance
procedures, spare parts inventory, etc. - - These procedures are

inherently nonitor- and source-specific. However, detailed witten
procedures and corresponding data forns have been found to be
effective for identifying developing problens and pronoting
consi stency and thoroughness in performng daily and periodic
checks of nonitoring systens. M ni mum preventive maintenance
procedures are usually specified by the nonitor manufacturer and
should be included in the quality assurance plan. The spare parts
that should be avail able on site depends on the data availability
requirements, delivery time from suppliers or other sources, and
the likelihood of failure of individual conponents; historica
performance is the best indicator of the parts that nay be needed.
The quality control procedures should explain the organization of
QA responsibilities anong the various departnents/groups or
individuals at the facility.

f. Corrective action procedures for repair, adjustnent, or
repl acenent of the CEMS or its conponents. - - Corrective action
procedures are often trouble-shooting efforts and are therefore
difficult to describe in sufficient detail to be useful. However,
clear objective criteria for determ ning when corrective action is
needed based on the results of the required daily checks and
periodi c audits should be included.

g. Procedures used for data reduction, record keeping, and
reporting of CEMS information. - - These procedures shoul d det ai



exactly how the CEMS data is handl ed incl udi ng:

met hods for correcting data for calibration drift, if applicable

criteria for identifying invalid data

provi sions for recording process/control systemdata and reasons
for excess em ssions;

provisions for recording and tracking CEMS downti ne adj ust nents
and repairs.

The nedia, format, and location of all records and all reports
to be submtted to the agency should be specified. The individuals
or groups responsi ble for maintenance of records, devel opnent of
reports, and review of reports should be identified.

3. Quality Assurance Pl an Revi sion

Each source owner or operator should review the QA plan and
all data generated by its inplenentation at |east once each year
and revise or update the plan, as necessary, based on the results
of the annual review The revised plan nust be available for
on-site review by the agency at any tinme. Wthin thirty days of
conpletion of the annual QA plan review, the source owner or
operator must submt a witten explanation of all changes (or |ack
of changes) to the agency.

The agency may request revision of the QA plan at any tine
based on the results of emssion report reviews, inspections,
audits, review of the QA plan, or any other information avail abl e
to the agency.

4. Routine Zero and Upscal e Cali bration Checks

Each source owner or operator should perform a zero (or
| ow-| evel val ue between O=and 20 percent of span) and upscale (50
to 90 percent of span) calibration drift check at | east once daily
in accordance with a witten procedure contained in the CEMS QA
plan. (This requirenent is the sanme as that contained in 40 CFR
60.13 (d)=(1).) The daily check procedure nmust provide a system
check of the analyzer internal optical surfaces and all electronic
circuitry including the |Ianp and phot odet ect or assenbly.

The nmonitoring system nust allow the anmount of positive and
negative drift (difference between the analyzer response and
correct value of the calibration check devices) to be quantified.
At a mnimm the nonitoring system shall be adjusted when the
drift exceeds the performance specification limt, i.e., 2 percent
opacity. (This criteriais twice as restrictive as the criteria in
40 CFR 60.13.) The transm ssoneter optical surfaces exposed to the
effluent should be cleaned prior to performng the zero and
calibration drift adjustnments except for systens using automatic
zero adjustnents. Wen calibration adjustnents are nmade, the drift
check should be repeated after the adjustnents are conpleted to
verify that the nonitor responds correctly.

Sone opacity nonitors use an automatic zero conpensation
device to offset dust accunulation on the optical surfaces or other
changes in the electro-optical conponents. Al so, the data



acquisition system software in sonme nonitoring systens
automatically applies a mathematical correction to the nonitoring
data based on the zero and upscale calibration check results.
Manual adj ustnent of systens using automatic adjustnents shoul d be
perforned when the drift based on the unadjusted responses (or the
magni tude of the adjustnment) is equivalent to 4 percent opacity.
These systens nust allow determ nation of the amount of drift in
the wunadjusted values or the nmagnitude of the correction
factor/adjustnment that is applied.

5. Performance Audit
A performance audit of each opacity CEMS shoul d be perforned
each cal endar quarter according to the procedures contained in

" Performance Audi t Pr ocedures for Opacity Moni t or s"
EPA- 600/ 8-87-025, April 1987, or equival ent procedures subject to
the approval of the agency. The criteria contained in the

referenced docunent for stack exit <correlation error, system
faults, zero and span errors, nonitor alignment, dust accumul ati on,
and calibration error should be used to determ ne acceptable
per f or mance. The results of the performance audit should be
reported to the agency with the em ssions report for the period
during which the audit is conducted.

The val ues of the optical filters used in performance audits
should be checked at |east once per year according to the
procedures in Performance Specification 1

6. Zero Alignnent

A zero alignnment should be perfornmed at |east once per year
unless a particular facility can submt data showng that a
different frequency is appropriate. The zero alignnment procedure
i nvol ves adjustnment of the nonitor so that the response to the
simul ated zero device coincides with the nonitor response to clear
path conditions. The check may be acconplished if clear path
conditions are present during a source outage or by renoving the
transm ssoneter fromthe stack and setting up the instrunent at the
operating pathlength in a clean environment. (General procedures
for performng zero alignnment checks are described in Section 9 of
"Performance Audit Procedures for Qpacity Mounitors.") The anount
of adjustnent necessary to acconplish the zero alignnment (expressed
as percent opacity) should be reported to the agency with the
em ssions report for the period during which the procedure is
conduct ed.

An external, renovable, zero-jig nay be used as an alternate
procedure to the zero alignnment provided that (1) the zero-jig
setting is established for the specific nonitor by conparison of
nmoni tor responses to the zero-jig and to the clear path condition,
(2) the zero-jig is denonstrated to be capable of producing a
consi stent zero response when it is repeatedly reinstalled on the
monitor, and (3) the zero-jig is protected when not in use to
ensure that the setting equivalent to the zero condition does not



change. Source owners or operators that use a zero-jig should
performa zero alignnment and check of the zero-jig at |east once
every three years.

7. Qut-of-Control Periods

Criteria for "out-of-control” periods are simlar to those
defined for gas CEMS. Specifically, an opacity nonitor should be
considered out-of-control if (a) the calibration drift exceeds the
performance specification drift limt (i.e., 2 percent opacity) for
five consecutive days, (b) the calibration drift exceeds five
percent opacity on any day, or (c) the opacity nonitoring system
fails a performance audit. Data collected during out-of-contro
peri ods cannot be used to satisfy mninum data availability
requirenents.

8. Mninmum Data Availability Requirenents

Source owners and operators subject to continuous nonitoring
requi rements should properly operate and maintain all nonitoring
equi prrent at all tines that the source is operational. For sources
where opacity CEMS are required, continuous nonitoring data shoul d
be avail able for a m ninmum of 90 percent of the source operating
hours for each reporting period (e.g., quarterly). For the purpose
of determning conformance with this requirenent, the tinme required
to perform routine (e.g., daily) zero and upscale calibration
checks, and quarterly performance audits is included as CEM
operating tine. The tine required for schedul ed or unschedul ed
CEMS nmaintenance or other QA activities is not included as
operating time in the determnation of CEMS availability except as
may be specifically allowed in a QA plan approved by the agency.
Sone states may require higher |evels of CEMS data availability.

In the event that the installed CEMS can not achieve the
m ni nrum data availability requirenent, the source owner or operator
shoul d use alternate nonitoring procedures subject to the approval
of the agency.



APPENDI X
Conmpari son of Accuracy Specifications

The two basic relative accuracy specifications of Performance
Specification 2 are illustrated in Figure 1. It can be seen that
"20 percent of the reference value" is the least restrictive
criterion when the emssion level is greater than 50 percent of the
standard; "10 percent of the standard" becones the |less restrictive
criterion when the em ssions are bel ow 50 percent of the standard.
For both of these specifications, the relative accuracy cal cul ation
includes the sum of the nean difference plus 95% confidence
coefficient.

The recommrended 5 ppm nean difference criterion is an absolute
accuracy specification simlar to the "10 percent of the standard"
specification. The 5 ppmcriterion is less restrictive than the
"10 percent of the standard" criterion when the em ssion standard
is 50 ppm because the confidence coefficient is elimnated. At
| ower em ssion standards the difference between the two criteria
becones nore significant and the 5 ppm criterion is the |ess
restrictive. The various relative accuracy specifications are
illustrated in Figure 2 for em ssion standards of 50=ppm and 30
ppm The recommended 5 ppm nean difference accuracy specification
attenpts to reflect the limtations associated with the reference
test procedures, the CEMS neasurenent capability, and the relative
accuracy tests at sources with fluctuating em ssion |l evels. These
technical limtations are independent of the |level of the em ssion
standard. Simlarly, the 5 ppmcriterion is also independent of
the |l evel of the em ssion standard.

It can be shown that the proposed NSPS MAC SO2 emission limt
of 30 ppmcorrected to 7 percent 2 corresponds to about 0.07 |bs.
SO2/ MM Bt u. Thus, the alternate "20 percent of the standard"”
accuracy specification of Performance Specification 2 could be
appl i ed. However for the proposed NSPS standard, this |limt
corresponds to 6 ppmand i ncludes the confidence coefficient. This
is probably nore restrictive than the recommended 5 ppm nean
difference criterion wthout the confidence coefficient and it is
al so dependent on the em ssion standard. The "average" or
"typical" contribution of the confidence coefficient to the
relative accuracy result could be determned by statistical
analysis of test results at MAC facilities. However, it seens
unlikely that the confidence coefficient contribution is |less than
1 ppm Thus, the 5 ppmnean difference limt is less restrictive
than the "20 percent of the standard" criteria.
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NOTE: | had to redraw the follow ng figures because they were done orginally on a
MAC. They are not quite as precise as they should be. If you want a hard copy of
the orginals, send ne a Message on the BBS . Terry Harrison
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