RESOLUTION NO. _540

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE PUGET SOUND AIR POLLUTION
CONTROL AGENCY ADOPTING MODIFIED
PARTICULATE SOURCE TEST PROCEDURES

WHEREAS, Regulation I Section 9.09(f) requires procedures
for source sampling performed in connection with standards of
Regulation I and II for particulate and gases to be done using
current Envirommental Protection Agency requirements or procedures
and definitcions adopted by the Board; and

WHEREAS, to conform to current safe and less toxic chemical
storage, the particulate measurement procedurss currently used
by the Agency have been proposed for modification; and

WHERZAS, the Expanded Advisory Council reviewed and approved
sald source test laboratory procedure modificactioms; and

WHEREAS, a publiﬁ hearing was held by the Puget Sound Air
Pollution Control Agency Board of Directors on August 11, 1983,
to allow public input and critique on the propoesal; and

WHEREAS, the Board deems it necessary to adopt said modifi-
cation to source test procedures; now therefore,

BE IT RESOLVED BY THE BOARD OF PUGET SOUND AIR POLLUTION
CONTROL AGENCY:

The Board of Directors does hereby adopt the modifications
to the source test procedures, a copy of which is atctached hereto
and made a part hereof.

PASSED AND APPROVED by the Board of Directors of the Puget
Sound Air Pollution Control Agency held this,gB¥ day of
August, 1983.

PUGET SOUND AIR POLLUTION CONTROL AGENCY

By ;—/@"
: Chai
Atctest: :
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“ALT PoIIu:iod‘Con::ol Ofrficer

Approved as to form:
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Proposed Revised PSAPCA

Particulate Source Test Procedﬁres

Engineering Division

Puget Sound Air Pollution Control Agency
- 200 West Mercer S:ree:, Room 205
. P.0. Box 9863
Seattle, Washington 98109

June 9, 1983



T. Procedures for Particulare Source Sampling

Unless otherwise authorized by the Control Officer, al1
particulate source sampling performed to demonstrate com-
pliance with the emission standards of Regulation I shall
. be done using current Environmental Protection Agency
Methods 1-5 contained in 40 CFR Part 60, Appendix A, as
modified in Section II of this document.

II. Procedure for Determining Particulate Matter .in the Impinger
Catch (Back Hal?)

The analysis and calculations for Method 5 shall conform to
that described by EPA in the current 40 CFR Part 60, Appendix
A, except that the back half catch shall be included as par-
ticulate matter. The back half weight is the sum of the
impinger catch (organic and inorganic) and the back half
acetone rinse weights, '

A. Sample Recovery of the Back Half

1. Purging

Whenever SO, interference is suspected, purge the
impingers immediately after the test run is complete
with N; or clean air for a minimm of one-half the
sample volume.

2. Impinger Liquid

Measure the volume of water collected in all impingers
- and place the water from the first three impingers

in a container. Thoroughly rinse all sample-exposed

surfaces between the filter and fourth impinger with

water and place in above container. '

3. Acetone Rinse ' .

Thoroughly rinse all sample-exposed surfaces between
the filter and the fourth impinger with acetone and
Place the washings in a tared beaker to dry.

B. Analysis of the Back Half

1. Impinger Liquid Extraction

a. Add 50-100 m2z of dichloromethane to the impinger
liquid.

b. Spin for at least ten minutes.



c.

Pour the liquid into a separatory funnel and
drain the organic phase into a tared beaker
(organic fraction). '

Drain the remaining liquid into a beaker and
repeat Steps a, b, and ¢. Perform the extrac-
tion several times with fresh dichloromethane
until the organic fraction is clear. Keep each
organic extraction in a separate beaker.

Following the last extraction, drain the remain-
ing liquid from the separatory funnel into a

- tared beaker (inorganic fraction).

Allow the organic fraction beakers to dry under
a hood at room temperature. '

Evaporate the inorganic fraction in such a manner
that the beaker contents do not become exposed
to temperatures greater then 212°F.

Dry weighed beakers containing a sample of the
acetone, dichloromethane and a sample of distilled
deionized water to check for blank weight.

Desiccate organic, inorganic and blank beakers

" for at least 24 hours at room temperature in a

disiccator containing silica gel. Weigh to a
constant weight and report the results to the
nearest 0.1 mg. Constant weight is defined in
Section 4.3 of Method 5.

a.

b.

Back Half Acetone Rinse

Dry the acetone rinse in a hood at rToom tempera-
ture. - ,

Desiccate and weigh the beaker to constant weight
and record. '

Reagents

1.

Water

Use distilled deionized water in the impingers and
to rinse all glassware.

Acetone

Use reagent grade, < 0.001 percent residue in glass
bottles.

Dichloromethane

Uée reagent grade, < 0.001 percent residue in glass
bottles.



Revised July 12, 1990

STATE OF WASHINGTON DEPARTMENT OF ECOLOGY
SOURCZ TEST METEOD 9A

VISUAL DETERMINATION OF OPACITY FOR A THREE MINUTE STANDARD

Pripnciple

The opacity of emissions from stationary scurces is decammiged
visually by a qualified observar.

Procaduze

The obserzver must be certified in accordance with the p:;:vi_sicns ef
Seccion 3 of 40 CFR Pazt 60, Appendix A, Method 9, as in eZfacc on
July 1, 1990, which ars hereby adopcad by reference.

The qualified observer shall scamd ac a distarce sufficienc e
provide a clear view of the emissions with the sun oriezcaé in che
140° sactor to his back. Comsiscenc wich maincaining the zbove
requiremenc, the observer shall, as muck as possible, maks his
observations from a position such thac his line of vision is
approxizacely perpendicular to the plume.direccion, and when
cbsexving opacity of emissions from reccangular cuclecs (e.g., roef
monitszs, open baghouses, nomeirzular scacks), approximazaly ’
perpendicular to the longer axis of the outlet. The cbserver’s
line of sight should not include more than oune plume ac 2 cize wvhen
mulciple stacks ara {avolved, and in amy case, the chserver should
make his cbserracions wich his lime of sizht perpendisuliar cs che

© longer axis of such a sac of muleiple scacks (e.g., scub szacks onm

baghouses).

The observer shall recard the mame of the planc, emission locacienm,
type of facility, observer’s name and afSiliacion, and the daca on
a field daca sheec. The time, escimazced discames €o the emission
locacion, approximace wind dirsccionm, estizated wind speed,
descripticn of the sky conditieon (presencs and coler of clouds),
and plume dackgzound are recorded eon a field daca sheet a: the rigae
opacity readings are {niziacad and completad. :

The observer should maka nota of the ambient relative humidicy,
ambienc temperatuTe, the point iz the plume that the cbserracions
vers mace, the estizatad depch of che plume at the poinz of
cbservacion, and the cslor and csmdition of the plume. I: is alse
helpful iI picturas o the plume ave taken.



Visual Detarmination of Opacicy for a Three Minute Standard

- Eeology Sour:s Test Method 9A

" Revised July 12, 1990 . .
. 233: 2 .

Opacity observations shall be made ac the point of greatest opa.ci:y
in the portion of the plume where condensed water vapor is noc
present. The observer shall moc lock comtinuously ac the plume,
but instead shall cbserve the plume momentarily ac 15-second.
intervals.

When condensed wacer vaper is presentc within the plume as ic
emerges from the emission outlet, opacity ebservations shall be
made beyound the point in the plume ac which condensed wacer vapor
is no longer visible.

When wacer vapor in the plume condenses and becomes visible ac a
distinet distance from the emissicn outlet, the opacity of

enissiocns should be evaluated ac the emissicn cutlet priczr ts the
condensatlon of water vapor and the formation of the staam plume.

Opacity obsarvations shall be rescorded ts tie nearest S percent at
15-second {atervals on an observacional recor< sheet. Eazch
mementary cbservation recsrded shall be deemed €3 rapresenc the
average opacicy of emissicns for a 13-secound periad.

aB!T vgi;

The opacity of the plume is detarmined by individual visual
observations. Opacicy shall be reported as the range of values
observed during 2 specified time pericd, not to exceed 60
consecutive minucas. The epacity scandard is exceeded L. thers aze

mors than 12 observatians, during any consecutive 60-mizute period,
for which an opacity gresactar than the standard is reca:ded.

arsTancs
Federal Registaz, Vol. 36, No. 247, page 24895, Dec. 23, 1971.

*Criceriz for Smka and Opacicy Training Scheel 1370- 171" crngcn-

- Washington Air Quality Committae.

"Gulidelines for Evaluaczion of Visible Emissioms” 22aA 340/1-75-007.



EPA-340/1-86-010

Recommended Quality Assurance
Procedures for Opacity
Continuous Emission
Monitoring Systems

Frgpﬂrud by

Jamas W, Poaler
CEM/Enginesring Division
Entrapy Environmentalists, ne.
Reasarch Triangle Park, Narth Cengiing 27709

Under Contrace No. 88-02-3382
Work Assignments 2-52 and 3-161
With JACA Corp.

Far: Washington, PA 19039

Preparad for

EFA Project Offlcar John Busik
EPA Work Agsignmant Mansgers; Anthooy Wayne
and Mary Cunningham

U.5. ENVIRONMENTAL PROTECTION AGENSDY
Stationary Sourcw Compliencs Divisign
Cfficn of Air Quality Planning and Standards

Washingten, D.C. 20480 “iﬁ"“‘i‘"ﬂiﬁﬂ
] L

Fabruary 1986 ' RXOO00024E7




DISCLAIMER

Thiz material has been funded whally ox ip part Dy the Uniced States
Eavircmmental Protectlon Rgency under Cookrack 5R=-02=-3962 vo RExtrogy
Bnvironmentalises, Ine. I% has besn gublact to the Agancy'a pear and
admindstrative raview, and it has bean approved for publication a4 en EFR
document. Mepricn of trada nated of commercial products does Tot conatitute
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1.9

E.0

TARLE OF CONTEATS

Intrumctlﬂn--ihfilll!-------ii|i--||+|1'l------lihl-ilii-l.i---..-.

Elemants off An DPﬂEitY CEMS QA ProOQrilifis sswrwreovasbtdbsdbdudpmiban
z.1 Daily Oh CHeckSsarsrronan it 1 ba s s svpemamt i i b st niataniniss
2.2 Parlodic Qi Chneks/Frevencivs MainkbenancB.ssesrvrrasravinsnn
2.2 Carrpotive Roetiod Procadur e . c-ist v ipdarramanmunibbdadats s
2,4 ﬁgﬂu:iﬂy Chﬁckﬂ......;,,,....i..4....'-.-..tht+llo¢||¢lill»

Qrganfzatlon of Q& i:ti#itiﬂﬂiilovu---tt;-o||+i|;p-------i--....

Qﬁ Fliﬂ Implﬂmtﬂtltiﬂn and nu“iﬂiﬂnlqny--rtiilll+|vq|vqu!-v#---
Batahlish Initial oA Objectiregcicairarvrsvasosinsssnsnias
D.velqp Oraft gﬂ Plaﬁiiilw-:-ti;roulv----ttllvltrvlvclv!-!-
Tpitial Teial Implﬂﬂlntatiﬂn and Debugging-'..-----.«--.*..
'Pinalixa_tnitiql QR PlANlu s romateranrm s bact kR4S E+AA 0T LI RN P Y
Implﬂmﬂﬂt Cozerent O Plans-sssssansrarrasatsanranvsrarnnray
Review of QL Racords and InFormatiofi-sssqnnsirsecnnniscnmnis
Aaviaicon of the A Plaflciesrcssrarw=s s it rdasssmosnanaaribsras
Hﬂtifjfmfain Invﬂlﬂﬂa'Pirﬁﬂnﬂﬁlqnn.rnlrllva--t-rtilltirlocl

o e b B
@ o~ SN g b

Orqanlzqtiﬂn of Qb RH’Pﬂ“ﬂibilitiesllill!f'!liii!il!!!ll-linn--i

Appendix A. Example JQualisy Assuranca Placs

Appetdix B. Exasple Quality Asgurance Data Summariss




1.0 IKTRODUCTION

Thia report presents recommended guality assurance (QR] procedures for
epacity continusus emission méaltoring syatens [(CEMB'2) installad av elactrig
utility steam genaratliog atztioma. Tha recommended procedures are bhased on
axperience and informaticon gained from tha Opacity CEMS Pllet Brojact that wag
conducted in Missouri. Rs part of this project, DA procedures fop opagity
CEME's were developad, implemented, and avaluated during approximately one=jyear
gf field atudy. ’

The fiald study included apacity CEMS's installed on aix coal=fired
#lactric yeility genarating undts lecated at four genersting atatlons, each of
which io ownud by » different utility company. The sourgas lneluded in khis
gtudy wayy sslasted ta be reprepentative of a wide range of mohltoring
applications and copditions, and wera egquipned with gentemporary epacity
monitoring ingtrymenptabion provided by the three major CEME manufacturecss.
Detailed descriptiona of the souress, orvacity CENS'e, and Ok procedurez that
ware svaluated doring the project ars included Iln "Evaluation of Opacity CEMS
Rallability and QA Procaedurss, ™ CEMS Pilot Projech REmport, Manch 1984,

Tha racomoanded Of procedurss contalead 1n this report are intended to
provida a aimplé, coat-effective approach to the devslopuent and implementation
of opeaity CEME QA plans. The recommended approach allows for much flexihility
in the aslecklon of monitor- and moures-spacific procedurss, the astabllshoant
of Qh conerol limits, and the organizatinn of the qguality agsurance elementsa.
Bacange aof tha flaxikility retalned in the recommended procedurea, =sourca
perscnnal may use them to davelop a Qi plan that most effectively wests thels
speciflc naada. ‘Thu$, no 2ttemnt has been madw to determine or define the
minipally asewptakls (A procedares or requirements.

Bection 2.0 of this report sutlinea the major wlements of a & plan:
(1} daily Qb cheoks, (2) perlodic Qa chacks and preventive maintenance,
{3} correctiwe action prodadures, and (4) accuracy checks., Procedurws that may
ba included are idantifiaed and dazcribed for each of the four element=.
Recommendations ragarding the appropriate procaduras for an lnitial QA plan are
alag provided. gection 3.0 deseribes boiefly the erganization and interaction
of the eloments of the QR plan-. Ssctisn 4.0 pregents an aporoach that may be
psed for tha ibplamentatist and revision of the Oa plan to optimize ita
uzafuliiess and cast-effeceivensas. Secticn 5.0 prevides compunts ragurding
considaerations sffecting the ssdignuent of tha warimos (A respomalhilitics mt &
particolar plant- Example (i procedures developed during the apacity CEIME
Fllot Project pre lncluded in Appandix A and example QR data summaries are
incluvded in Eppandlx B.




2.0 ELEMFHTS OF AY OPACITY CEMS Qh ELANW

Thia sectlon describes each af the major elemants of an cpacley CEMS QR
Plan. These elements includa: (1) daily Oh checks; (2] periodic QAL chacks and
prarantlve malatdnancer (3) corvecklve action provedutssy and (4} acouracy
ghecks. The follawing dizcusaione degeribhe the nature and types of activities
that may ba incloded 1ln wach of these elements:. The intceraction and
organizatien gf the above elemenks ars degcribed 1o Section 2.0 of this report.

2.1 DATLY {a CHECXS

Bally Qﬁ; theck procedures for opaclby GCEME's should be developed 2nd
lmplemected B¢ Allow for the identification of monitoring problema and, thua,
for the rimely intriation of correctiee action. Adeguate dally Ok cheok
prosedureg can be pexlarmed from the mopitor contrel onit/data recepding
lozation in virtually 411 cames. The daily check progedurss should regquire
only a few minubazn par dby to complate for sack moaitoving system, and can be
performed by persoanel who are not thoroughly Famlliav with the technical
datxila of the opaclty menleoring lnetzrmmentakian.

The dally oA cshecks may include the followlng:

1. Zern and Span Chacks = Opacity monitoring requlatians raquire that
checks of the zere {or low level] and apan drift be petfurmed at least
unce dally. {Adjustmenta to the menitoring aystem ate vequired when
the zero or span drift axceed apecifiad limits.) Daily zero and apan
checks shoold be lacluded in all opacity CEMS QA pland, ainece these
chacka are required hy the applicable requlaticns, and becadzs thay
provide an ovarall indicatlon of the perfermance (i.a., accuracy snd
pracislon) of wirtoally the eatirs mopltaring systam-

The dally check procwdures shourld contaln a writtem procedars far
parforming the zexo apd apan checka. Tia procedure shovld indicatwe
that the dstermipatico of zerc and span drift be bazed an tha
measuremsnts diaplayed by the parmanant data recording systwn that ia
uged a3 the basia for preparation of quarterly reporta. Te zero and
gpan drifr rhack progedure shounld zlso epaclfy the aritsris that are
usud to determine when adjustments to the CEM3 will ba performed.

2. Fault Indicatora ~ Wirtually all contemporary opacity CEME's
incorparate Fanlt ladicators in the momitor =ontrol anice. When
activyated, the favlt indicatora warn of monitor malfunetione and/ee
operating copditions that may af'fect the guality of the manl+oving
data. The numbar and type of fanlt indicators age monibtsr-spacifls and
vary both between monlbor manufacturers and, in some casaz, amang the
diffarwnt wmodela provided by the sama manufactarer.

For apacity CEBMS's eguipped with computerized daka rucuz:ding ByEkams,
the acfewars may be dealgned ta provide flags and/er error mesasagas in
the oowputer peiatout ba weon of problems with the sonitovine systen.




Theae messagea should he considared equivalent to the faglt indicators
incorporated in the monltor contrul anit.

It 13 strongly recommendsd that & check of all available faule
ipdicators apd/or errul messages in computer printeuts be included in
tha daily Q& check procedures. )

3. Aaxiliary Moaitor Performence Fazamebers - Some opaclity CEMS's preovida
sapy sccess to important monitor perfozpance paracwkbéers, such as
reference currant valuss o Zero conpaisaticn lavels, ar the maniter -
coptral unlt. Inclusisn of chacks of thess parametaerz in the Qzily O
check procadurss allows data %o be complled that can be used ec assess
bath (a)] the stabiliry of these paramaters and {5} whether tha fault
indicators for the sAme parameters are opsrating reliably. It is
recommendsd that chacks of thesa monlter pexformance parameters be
jncluded in tha initdal dally check procedores and that the frequency
of chacking thesa paramsters ba subgseruently sdjunated tasad on the
ghesrved mopltsy performancs.

4. Juxiliary Date Recording/Data Display Devlces - Many opacity CEM3'a uas
s coephtarized data recording system or data loggwy as the primacy data
racording system. Moat of thesa CEMZ'e are also equlpped with aerip
chart recozders that ssrve elither as bask-up data racpyderz or aa
amalog data display devices £or use by the boilsr operators. In
additicn, the cpaclty CEMI gombiel mndb ugually includea elther an -
analog or a dlgital panal Teber. At E0EA BUUECES, measurecants that
aTe used to assess manitoy performance ace cbtained from the panel
metar. Thereforw, Bt thess asurees the accuracy of the panel meter cian
affect the accuracy of the spacity CEMS data.

Checks of auxiliary recorders and/or daka display dwrlses are lmportant
13 thase caseg whezw (1) back-up recsrding devices 2re uged durise
malfunctiona of the primary data racozding aystem, or (1) the aconracy
of panal meter readings cap affect elthexr the detaztdaation af the pead
for adjustmant of the CEms calibraticm ¢r the @ecuracy of the CEME
data. Chacks of tha auxiliary data racording/data display devices can
be accomplished by elther {1} expanding the daily zero 2nd span check
procedurss to inclide svalvoation of the responaas of the aueiliary
davices Jn addition to the respopses of the primary data racocder, or
(2] cotparisen of aiaultansous weasursments provided by the permanwnt
data recordaz and the anxilliary device. It is racommsnded that auch
checka ba igoloded in the dally UR check procedures unbtll sufilciant
data are obtzined to jvacify less frequent checks. Mternarivaly,
these checks goold be pezformad only on those oocasiona when data from
awniliary data recording/data diaplay devices ars actually need.

pacisiong ragarding which of the above pavamaters shonid be included in
dally QA chacks deperd op many snltor- and scurce-gpacific factord. hocng the
zost jmporeant Tactors to comalder are: (1} the d=siqn and aparational featurai
of the specific cpacity mopitoz, (2) the data racuzding/data display devicas
uged in the opacity CEMS*a, (3] historical mopltoz performance and pravicusly
ancountazed problemg, and [4) gerc and span drift adjeatment pracedyres .




Although an attempe should be made to choosa tha best pavaseters for ehe daily
ohacka at the outset, periodic review and revisions of the Qb plan [3ee Sagtion
4.0} will allow for the incluaion of addititonal parameters zndfor Eor che
dxletion of unnecedsary chacks relative to tha imitially established datly O
cherk pracedures.

Ar moat elactrlc utility generatinyg stations, a mmber of peopls will pe
invoived in the performance of the daily Qr checks. Therefors, it 15 extramely
impastant that cladz, conclse writtan pracedurea be devalopad for the datle Of
checky ro enaure thak all ‘involved perscanel will perform them 4in a consalatent
mannar. It 1z racommendsad that a one-page dally log be developed for racording
of the pecessary daci. The datly log can be formatted in a mannar that (1}
mipimizes the recording burden, {2} sncourages The consistant recording of
data, and (3] clearly delineates the accaptance critaria for the daily chacka
and whether corractive #ackien la necassary. Ik i3 aktrongly recommandsed that
the dally leg raguira the person performing the daily <heck £o gign oo iniciat
tha log shass, Examples of Qetallsd inscructicns for daily checks amd dally
log sheats fat several gpacity moni*oriog systems ara igeluyded in Awpendix A of
this report. ’

If only a Emall nuwhar of paaple {i.s., ona or twe] perform all of the
dally OA cheoks, or aftar all pexsconel ipvelved in the daily QR chacks bave
becoma completaly famlliar with the data recozding procadures mad criteria for
initiating corracCive action, it may b¢ poseible to gliminate the daily log and
instwad substituts a control chart of condenaed log. Snch 4 record kesping
prucedure would allow for gommarizing all data from the daily chacks during a
one~menth pericd on a single log shwet, [Examples of much summaries are

- ineluded in Appendix B of this kepoct.} It is emphasized that the use of &

summaty log or coutsel ¢hart will reduce tha volune of paper recordg and will
facilitate periodic raview of the data; however, in MOSt casas auch a log 43
oot as wifective as a 4ally log sheet in requiring conslatent Zeceraing of data
gz ensuring the lnitiation of correcriva actlon when spplicabla contral Limikg
dra axcewded. . :

2.2 PFERIODIC gp CHECKS/FPREVEWFLIVE MAINLEMANCE

mha parivdic DA procedures provlde for chacks of Donitoring syates
components and aperacional states that are unfeagibla, impractisal, or
unhesesgary oo a daily basie. Thesa proveduras include assivities that aze
only neceszary on a acii-freguent baais (e.g., weekly, monthly, ot gearterly,
mtc.}, and include checks of the instrumentation at both the actyal monitoring
location and the control unit/data pweerding location. The periodic QA chacka
ahoold be degignad o identify davelaping of exiatling pxoblexd wich the opacity
CEMS that canost he dstactad in tha dally chacks. The periadic Qb pRocedures
ahould alsc incorporats prevenklive o Iootina maipntenance procadursd for che
opacity CRMS. The nature of the periodic Qh proceduras raguires that peracnnal
who are familiar with the operation, majatanance, and salibration of the
opacity CEMS perform thess activitiea. The tima Iequired to perform a periodic
QR chwck typilcally ranges £rom 2 eo 8 houry. The tine Taguired My ba
significancly atfects) by the alfficyley of the accwsa T4 Eha monitariog
flocatrian, the avallability of cosmmunications between the monfitoring leratian
and the coacral untt Lecakion, and the complexity of the monitoring aystem.




Tha periedic ga procedurss may include the Folleowing:

Ta

Trangmlizoometar Optical Alignoment - The optical alignment af tha
tranaceiver and reflsctor components is A ¢Fitical factor in
ohbtainling accurate effluent cpacity maissuraments. Virtually all
conternurdry opacity CENS's provide an optical aligmnment aight for
deteemining whether the bransmizgometer componsnts are properly
aligned. .

it tp recemmanded that a check of the optical aligwment and the
recording of the alignméét atatus be incleded in the periodic QA
check progedirras. . .

Duatﬁhccumulatiqn op Optical Surfaces — The pericdic QA pyecedures
shontd include soma means Por sstimating the smovat of parrigulate
{in tagms of appazest opacity] that has accumplated on tis sxposed
aptical surfaces of the transmiggometer, and should #lia provide for
cleaning of the aptical surfacez. A simple wethod of accomplishing
hoth of thass ohjectives ig to record the affluent cpacity
Deszursmanta, claan the transceiver window, aod again recard the
sffluant opacity measuraments. The procedure ls then repeated for
the raflactor window. The Aifferance between the efflnent cpacity
mugdizrements hafors and after cleaping of ¢ach window provides a
rough egtimate of the quantity of dust deposited on each window,
Hewever, the validity of such deearminaticna may be affactad by
Fluctuatione in the actoal affiluent epacity whila the “beforse" and -
nafrar® measurement= ars being mada, Experisnce has shown that the
suggedted procedurs provides adequats raults at soorces whers
significant levels of dust accumnlation are encountered {i.e.,

> 4% gpaciky) and where the affloent opacity is relatively constant
for at least sher: periods of time. At sources whers the levels of
dust accummilatlion are small (i.e., < 2% opacity} and where efflusnt
cpaclty fluctnations are pelatively large, ose od the aunggastad
procedyrs often prodyces erronecus results. IA theoe CARMS, the
aptical sorfaces ahould ke olaansd; huwéyer. tha guantificetlon of
dust accumlation ¢an either ba amisted or attempted using an
alternats appreach. ¥or axamples, referenca to the changes in the
z#re sompensation level or tha zero check response hefore and afuer
cleaning will provide a rough astimste of the quantity of dust
depositad co the transcwlver optics for some opacity CEMS's,

Buxiliazy Monivtor Perforpance Parameters ~ For @oat opacity CEME'a,
periodic checks of a faw critical sperating parameears can e very
halpful in the identificaticn of developing or exiating monitor
problemg. The naktwure and typa of such checks la inhersnbtly dependent
on tha deslgn and operatisonal features of tha specific opacity
wonitar, Examples of critical nponitor parformanca parametess include
[4} operational statms of the antomatic gela sontrol clregle for I8T
AM41 popltors, (k) lamp vefarance voltags fof Rynatran Model 1100
opacity moniters, and (e} zesponge vo the simalated zers agacity
condition previded by the calibration teat kit (l.e., andit device]
Faur Contravas Model AQD apagity monitors.
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It is vecopmandad that checks of criticel menlbor operating parame
etars such as thoke mantisned ahove and those identified by tha
maonltor manufacturar ¢ includsd in the periodic QA check proce=
duras., It is aloo mecommended that checdks of important monitar
pariormance parametsrs guch as those desgeribed in Ssctimn 2.1, Tiem 3
above {f.s., rafocence curreut valyeg and zero compensatlon lewvels)
bs inciluded in the periadic Q& checks Lf they are nok includsd in Ehe
daily QA chacka.

Auxdliary Data Recording/Data Diaolay Davices — In addition to the
awmcillary data recnrding devices and <ontrsl unlt panel materg

“described in Section 2.1, Item 4 abova, many vpacliiy nmonitors ara
egulopad with alactrenis test metors at the transcalver location
which may he uiad o a94es3 tha nasd Lor Adjustments or ag a
raference when adjustmenta are mads. It 1s racognized that at many
power plankg, inatrment tachalclaps ignore thess test meters, and
instead uge digitsl volrmetars t¢ obtain mare accurate and pracige
elactronic measursmmtts thap are pravidad by the lnstalled maters.
Chacks of installed teat meters day be performed by elther (a) com-
paring the meter reaponeesa for zerzo aad gpan checks of tha opacity
CEME to the permanent data Yacotvder responaea, or (b} compering tha
metar respanse ko tha raeasponsas of an external measnrement devics
{i.+8., calibrated digital wonltmeter}.

It 1s reacummended that the periodic QA procgdures lnclode chacks of
all slectronlic dara display devices {i.#., control unit panal metars
apdfsr test mekers at the transceiver laratian) which aze uzed by
gtarion parsonnel to Assess monltor perfordanca. Ik is alag
recommanded that chacks of &l)l auwxilliary data racording davicaes
[a+3+, Strip chart recordera for opacity CEMS'd eguipped wizh
comgaterized daka acgulairion sys%tems or data loggers) he Lnclupded Ln
tha pariodic QA procedures.

Purge Air System/Shuttars - All cpacity CEME'a are equipped with
purge alr aystems thar are deaigned to provids & £low of highly
filrerad ambient alr acroass the exposed optlzal suxfaces af thw
tzanmil ssometer to pinimize contaminatlen of these optloal suxfaces
by partloulate in the sfflusnt stresm, gSome opacity CEMS's ars tlao
equipped with shuttsr systems which clog= in the svent of failure of
the porge air syetem. when opearating propezly, thae shuttars do not
ohatruct the tragsmissometsr light beam while the purge alr aystexm ig
cparating, and they cloga whan the purge alr systen ptovides
insufficient alyr flow to pootect the optieal surfacea. Typlcal
failuraa of the parge alr oystam and shutter devices incluyda: (a)
plugging pf alr filtexs, {(b) leake in the porge air ayatem aupply
hosex, (¢} fallure of the alr flow pemsor to detect insufficiwnt
purge air flow, [d) partial or compleke clogura of the shuttara when
the purge alr aysten i3 working properly, and la) Fallure of the
shutters to cloas when the purga alry system iz inoperative. Felluras
af the purge air systewm or shatier devices may rasult in esatly
damage to the transmiszcmetar compenenta, lasg of data, or a hign
hiaz in all effloent npacity medsyvements dpe to doat ascumulation on
tha sxposed opeleal sorfaces.




It ia recomended that the pariadic Qh check procedgrss laclude a
7isual inspection of the purge ailr system Filtess and =aupply hosea;
and checks that the shutters do mob gherruct the trangmissomeaisr
light beam during normal operation and that they cloge when tha purgs
alr flow rata is inadeguata.

G preventive Malntemance — Preventive oz routine maintenence proctdures
are typically mpacifisd by the monitar manofacterer o the operakoz's
gamial for the manitor, These praceduses paually inclode raplacement.
of messurement lamps, fault laop bulbs, purge-alz Eiltera, and
Jealccant cartzidges. MNonitor mandfacturers typically speclfy eithar
a fraguency for replacing expendabls meterials or critercia for
datarmining when such componants mmat be replaged. Cperaticnal
axperiance with the opacity moniter may indicata cthet maintwnance
getivities that should ba perforued pariodically. soch ag the removal
of acoumlated material fyom the tranamisgometer flanges or aampling
ports. Othar preventlve or routine malntenance actlvitias are
nscessary to mainkaln data racerding squipment in proper working
ordar, In additica to the malntenance prac=ices spacified by the
data racotder vsndor, ¢ommon $enss requires {a] reazopable cleaning
of datz recording davices, {b] hecka and/or replacement of chast

" recordar inking supplies or printer ribbona, aad (£} replacemant of
paper Suppliea AS nRCAEIIATY. :

Tt 15 recoooeended that preventlve o roctine meintonance activitiss
for tha opaclty monitor alther spacified by tha monitar mapufacturar
or daveloped based on opaxationzl experionce be logorparated into the
periedic gh praceduxes. Thils approash will ansore that thess
activities are performed at the same tima gther checka of mendltos
operational statua are parformed, and will therefaora minimize
addsitionzl tripa to the monitoying lacation. To the extant that
pautine mafntenanca astivitiss of the data recording egulpment are
not ingloded in the daily g3 checkd, it 1y recumendsd that thess
activicies alag be inclodad in the periadic QA procedures in ordss to
avoid unnacessary CEME downbtlme-

Decizions ragarding the exact procedozed that shoold ba iacluded in the
pariodic QA procedgras depand on mopitor- and souree-specific factors. In
addition, the sppropriate frugaency #nr parforming the pazledic QA procedures
1z acurce-specific. Chovalng an apprapriake frequency tequiras balancing
ctmcerns regarding data quality against the amount of time and effort requlzed
to perform tha checks. JImportane factors ta copsider in thia dmclsion =re
{1} the raliahllity of previous mondtax sparation end {2) rha Afficalty
associated with access to the mopltoring location. NFoT axafple, at sources
whers chromls moniter opsrational problema have Deen ancountazed and whera
accass to tha monitoring locatlion 1s sasy, it Day be appropelate Lo conduct
pericdis Qh shecks every tWo wasks, at leaat initially. ¥n <ontraat, at
soorces whara the opaclty CRME has gperated roliably and wWharms acceta to tha
monitoring lecation la diffiecmlt, 1t say ba sufficiant o condwct perladic Qn
chacks only once avery three of foox mantha.




If nao prevlious monitor cperatinmal experience is availahla upcn which o
baza a decigion, it 13 recoemended that the peripodic QA chacks be perforned on
a wemthly biads during the faitial pexicd of the QA plan lmplamentatian.
Petlodiec review of the QR data and correaponding ravisions == the Ak plan {a=s
described in Saction 4.0} will allew fur appropriate ravision of the frequency
of R checka, 33 well as for the inslusion of additional checks and delstion of
qnnecaagiry procadures based on actual monltor performanca,

Aa wish the daily QA chacks, it is recomuapded that conciss, clearily
written procedures should be developed for performing the periodic QL checks o
ensure that all iavoived perscnnel perfarm the shsdks in the sams manner, amd
to ansure that corrective actisn i3 initiaked wher control limfts are
axcawded, In addition, 1t 1la strongly recommended that a parlodic QA log be
devaloped and eompleted for each parindic gr check to pravide a racord for
azssasing meplbar performance. Fariodic QF cheaoX logs can te daveloped that
{a} minimize tha data recozding burdss, (b} encourage conaigtent data recopding
practices, and (¢} clearly indicate when control limits are exceeded, and thus
when gorrective actlon iz neceszery. Example periadic ga check provsdures and
log sheats for several opaclty CEMS's ave included in Appendix A of this
TEpart.

4.1 CORRECTIVE ACTICH PROCEQDCRES

Control limfts woxt ke estaplighed for virtually all of the pirameters .
included in elther the dally QB check procsduxss or perlodic DA check
pracedurss. {Control limitz are not necesgary for parameters or meaguremants
recordad for loformational purposes oply.) Whenever tha conkrol limitas are
excaedad, corractlva action activitles should he imitiated in ordar to rasclve
the problem with the cpacity CEMI. Corzactive sction may alio be laltiated az
a result of accuracy chacks performed by aouroe perzonnel or performance auditg
condoctad by the control mgency. In general, corrective action procedures and
corrasponding records should provide documantatlan of yhat was wrong with the
CIMS, what wasg doue to correct the problem, and performance check yegultyg that
demongtrate that the prablem wag astually reaclvaed.

Claarly, corrective action proceduras arm £Tl Dors Donltor- and zounroe~
spycifie than are the daily and/ov peziodic QA check prosedures. To a2 largu
#xtent, tha 2orrectiva actilon procedorss ars contafned in the monitar
oparitsr’s panual within applicable gections that desczibe procedures fnor
loatzument {(a} atarc-up, (b) calibration, (o) trouvble-shooting, and {d)
repairg/maintananca. (Thesa procedures can be incorporated into the Q& plan.
simply by referencs o the operator's manudl.) The corractivae sction r
proceiures should stress "hefora™ and "aftsr” measursmmpbs of appropriats
paramaters in crder o provide a bagls for asmessment of ths lmpact of rapalew
#ndfor ediustments < fault fndicatora, sexo mnd span check responsed, and
monltsr ealibration. In addiednn, the corractive actinn proceduraz ahoukd
lodicate the nead ¥or only the medguranants, adjustments, and repalra for those
gompronents or subsaystens of thae gpacicy CEMS necessary to ratarn the gntire
opacity CEMS ta aperaticen within the applicabla control limita. For example,
if a zerp offesat develops betwewn tha control unit and gtrip chart recorder (43
indlcated Ly the dally Or check), all that would ba necessacy is (a) recarding
wt the pre~adjustmect zers end span raponses, {b) adjustment of the chark
recordar calibration, {c] a Pinal zerg and apan drift check That shewed tha
proper responaes for the chart oeootrder and agrasment batwean the eontrol




unit and chart recopder regpondes. In montragt, failvee of ap impartant
alacyronlc compinent 1n the transceiver might raqilrs & coupleta recaliheation
of tha cpaclty moanltoxr, jncluding an cff-atack, clear path chack (L.a., zero

alignment) .

T+ i recommanded that a coprective agtion log e developed and rhat it be
appropriaktely completad on sash seeanion that yepalrs or adlustmenta ara nada.
A correstive actlom lag satizfiss the regulakory requirement for waintalning
racurds of all CBEMS adjustmenta and/er repaira, and alsc provides a vary asaful
Lazla for wvaluating tha effactivensaa of repalrs and adinatments and for
sdentifying chromic momltor problems. Hotes secopded by the patacn performing
the repalra are perhapa RoSt upeful, provided that they can be wderstocd by
the other personnel whe make repaira and adjostmanta £a the monlccring aystem,
At a mipimum, it is racommandad that the corrective actlon lag provide for
recording of the sane parameters that are fncluded 1 the dadly and puriadic On
chacka both befera and afeax adiuatmenta Are completed, Echmples of cerzwctive
action loys for aeveral opAcity CEMS'S are ineluded in Appendid R of this

Faport.

2.4 ACCURMCY CHECES

pg used hera, avcuracy checks refer to aither {a] an cn-stack performance
audit, or b} an cif-gtack (or clasxr path} zera alignment and walibeation
chack. Thesd acouracy checks &re briefly describac below.

¥ d.; 1 Parfozrtanca Audits

Parforpance audits of an ingtalled opacity CEME may be srmiductad by elthar
source perEohnel or the control egency to 33g9sS thw opaxstlonsl statua of the
opacity CEME and the AOCUTECY and practeion of tha opacity WAENLIWIANEE
ralative te the pimtlaktad zeco cenditlon prowided by the zero chack davica.
farformanca audits do net guantify the ahsolute accoracy of the opecity
measuremanty. ’ )

Performances audlt procsdures for mamy contemporary opacity CENS"g azrw
contained in "Performance ATdlr Procsdurds fur (pacity Monitora™ (ERR Xo.
340 /1-83,/910). rdddtional informatioan and auggustiony Loz modifleationy w0 tha
above referopced procedures ara Conkaizned in "Opacity CEM5 Andit Procedura
Guidalines=,® Opacity CEME Pilot Frojecy Draft Repart, March 1945, '

In eggance, virtually all of tha checks inuluded in the raferenced awilt
procedura domments sheuld be incinded in either ths daily o paricdlc Q&
checks degczibed in Sections 2.1 amd 2.2 of this rapezt, except for the
galibration exror chedk. Io general, the calibration error chadk pLogedard
oHes an awdit devica and = pet of three cilibrated neutral demaity Eiltars £5
asswsE the precision, linseriry, and acourasy of the opacity ¢EMS (relative £o
the zara chack respouse} ak three teat podimta over the measarsment rangs of the
monitar. Xach of the thrwe taat filtera iy insected inte tha Light peth flwa
Eimes, and the calibzation aZror chack pemult Zor each filter ia calculated in
the fase pammar a2 the calibration arror taat reeults described in Performacce
gpwcificatlon 1, appendix B, 40 CFR G0. (hlrarnate procedures ars weed for
soma memitora.]
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Audit devices ars commercially avallable for moat opaclty CEMH3's, Keutral
denalty filters wan ke cbtained from a pupner of suppllisrs and calfbrated
nentral denaity £ilters (traceable to tha Natlonal Bupean of Standardg) can
alac be obtained.

ft 18 rescommendad that the galibration arzer chack portion aof tha
parformanss audit procedurss be conducted at leaakt ohca par yeay for each
instailed epacity CEMS. The calikrstlon ayxrar check ahould alsc be pesrfarmed
whan thers are guestions ragarding the accuracy or linearity of the opacity

data.

=2.4.2 Clear Path calibzation = Zerc Ali ok

For the daily and pariodic QA ehecks and for the petdormance acdit checks,
the germaracy of tha opackty measurements la determined ralative to thae
moniiaris respenas to the simelared zero check devices. The progadute far
agtablishing the sgquivalency of the aimulated exq check device and tha agtual
glear—path (zekoe apacity) conditlon ia referred to a3 "zgro &lignmanc.™
pParformance Specificatien f (appendix B, 40 CFR 60] requiras that this
procedure be parformed aithar under clear atack conditions ox priasz ta
inatalling the cpasity monltor at the maagurement location. GSince sofm amapnt
af residyal opacity is usvally present st the menitoring lesatlon even whem the
gource 13 not opararing, the zaro aligoment progedura ts almost always
performed prinr te the lnitial lmatallatiom of the menitor.

Prior to the March 30, 1993 revisions to Parformance Speclfication 1, the
ragulations reguired that the clear-path calibration/zerc alignmant be
pariormed at laast once per year. The raquiremsnt for the annual check was
daletwd, sincw the purpole of the Perforpance gpacification is to ensure the
iaitial ecapability of tha spagity CEME to provide valid data, rmathes than to
provide QA guidelines.

Tme Fraquency for performing a claaz-path calibzation or erc alligmment
should be basad on the typical ratas of changw betwsen tha pimilared zare check
response and the true 3ero check responge. However, thera ia alpost oo avail-
able pghlic information regarding this factor. {one plant that particlpated in
the dpacity CEMS Pilot Project indicated that the zerc slicmment procedypra was
perfaxmed once per year for each af the four transmiascmeraras installed at that
plant.) .

I¢ 1s recemmendad that a clazz-path callbration sheck be performad once per
yaar &z At oone other fragueasy for whigh thare are data supporting the choice
of the interval batwewz clesr-path callbrationfzare zligrment checka.




2.0 ORGANIZATION QF OA RCTIVITIER

. Tha four elementa of the QR plan for opacity CEME's are (1} daily OR chack
procedures, [2) periesdis QR check procedures and praventive maintenaneca, (3}
oorrecstive actlon procedures, and (4} accuracy checks. These Iour slamencg
inelude all of tha activities nacassary for the acquiaition of quality adsuzed
ocpacity monitoring data aftar the sonltor has besn proparly installwd and after
1t has basn succeaafully dexcostrated to comply with the requirements of -

' Purformance Specification 1 (Appandix B, 40 CPR &9).

Qne possible arrangement of the Four elemwsts 5f tha QA Plan 1» shown in
Fiqure 1. .Othar crganizational schewez are poasible and.may he advantagudus in
certain circomgtances. Tha ocganizatlon shown ia Flgure 1 is cecopmended
becauza it 14 sxtressely simpls and flexible, The faur 4lementa asa
ineacrconnectad anly by (1) the schedules Eor the datly Qh checks, peripdice QA
chacks, and accuracy checks, and {2) tha eriteria for taltisting {and
complating) corrmctive acklon. Changed Lo the achadules for tha gerlodic CA
ohecks and/or accuracy chwcks, and chaoges in the acceptance eritesia [comcrol
limite} far the thres quality angessment activities wnuld not Teqad T
reorn;nni:atbnn of tha ;31 -plan.
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4.0 OR PLAN IMPLEMENTATTON AND REVISIOM

The develogment and implementation of & QA plan for an apaciky CEMS is ta
gsome exbaat 4 trisl and error procedure. In most cages, tha QA plan that 1s
initially devalaopad should be reviewed £rom time to time to detsawmije iF
additional or mygre frwquent activities are necegsary to eastre data quality
andfor ko decarmine 12 sowme of tha QA procedurms can be relaxed in order ko
ruduce Tasourcae expandirures in those cizes shese tha qualiky of the dara is

- mare than adequate. . A 'zajor OA managemene goal should be ko achiave the
degired level of data gualiey at the loweat real cnst. Sinca opacity CEMS QR
plang ars ipherently monitor- and scurce—spacific, achiavement of thix gaal
requives that the QA plan be canszldarsed a dvmamic rather han & static
documeni.

The major ateps Ln the lepplemantation and ravision of a QB plan are stown
in Figqura 2. Thege stepe are hrisfly desoribed helow. '

4.1 ESTRBLISE TNTTIAL QA OBIECTIVES

Management of the QA plan implementatien to achlave the novessary level op
data quality at the lowest cost regulres that the Uk ohiectives ba clearly
defined, In the most general sensa, the guality of the data musr be compatible
with the intended ume of the data. Twe potential oeea of gpacity CENS data at
alactric utility plaats arie; (1] the plank peryonnesl may wee the data to
ldentlfy prodess and contrel aystem peoblams in crdar to imltiame actions that
wil! magxiamize sfficiency and minimize equipment detexiorizaticon, and [2) the
control agency will rely on the data ba {dentify pericds of excess amissions in
erdur to prieritize source inapactiona andfor cther follow—gp aceivitles. Toa
data quality recquirad by the source will be subject to the conditions imposed
by partilcular genarating uni%s and okper insernal consideraticns of the util ity
company. The data quallty regquirements ieposed by a plant's own internal use
of the data are considered to be oo leas rigarous than thase imnoswd by the
agency's use of thae data.

Tha uge of the opacity CEMS data to identlfy paricds of excegs smigsions 1s
gomewhat dependent oo the proximity of the efflusnt <pacity far the particular
gansrating unit under normel operating copditions to the apacity lavel yzed to
identify periods of exoass emisslons. Coal=-fired alectric gtility genarating
urnlts &re typlcally subject to opacity limita in the Zange of 20% Lo 40%
opacity. For most geperating utdts, tha apacity ander normal cparating
conditions 13 genezally wall below 20% gpacity (regardless of the applicabls
standard)) hewaver, when precess ur cantrol syatem problems axs sncoontarad,
the sffluwnt cpacity is often mmch greater than the standard {e.q., greatar
than 130 percent af the Standard). ¥n thesa aituations, if the overall
accuracy of the gpacity monitoring data is within 4+ 59 cpacity, thers is likele
chaaca that perieds of accual excess emisaion will ba overlacked or that
pericds of ¢opwration balow the opacity Btandard will be iasdvertently repattad
a5 periods of axcess snissions: due to monitor inaccuxacy.

13
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UDaing an accuracy of + 54 qpacicy ag the overall objectivae, appropriate
individypal QA chjectives (l.e., control limira} can be developed, Por example,
a particolar generating dnit might chooma the following control limita:

FParamater Coantral Limit

Zerg Rligmment + 2% opacity
Celibratisn Errar E 3z gpacity
Ogat Accumnlation F 2% apacity
Calibration Drifit [zevs + 2% ppacity

cr gpan drife) .

Agsuning that an sesclty CEME i3 eperating at the maximum for each of the
gupteal Hmits simnl tanecaaly {whick fs groasly pessimisztic Frem the svurce's
pecspective}, and assuming that tha associated blazes are randemly diseributad
{which ig optimiatlc frow the source's perspective, gince duat accumizlakian
regults anly in & positive hiza), the averall probabhle sreor can be caloo-
lated., Por the above contrel limits and assumphions, the probable error would
ba on the arder of + 4.6% opavity. If the calibration drift centrel limit wara
incredsed from + 2% opaclty to # 43 gpacity, than the probables srroe would be
lngraased from i 4.64 opacivy to approximataly + 5.7% gpaciey.

he above example analyala is somewhat simplistic from a atatistical peine of
viaw: Nawariheles3, the example shows (1) that overall QA objectives can be ws+
tablishad based o conalderations of how "good™ the daka nesds 2o he and {2] how
contool Mmirs that allow atbainment of the overall vhjectives can be aelactad.

4.1 OEVELOP DRAPT QA PLRN

The draft Q& plan may be developed in accordanca with the recommendatiors
provided in Section 2.0, agein, monitor- and source-gpecific fackars and
praviond operztional experlence with the opaclty CBMS are among the mast
isportant factara tu considex. The sxiaple & procwdorss svaluated 2t four
gonarating staklanz for Lear Slegler, Dynatian, and Conkraves Goarz opaclity
CEMS's amuipped with 4 variety of data Tecording systems provids much back-
ground lpformation for the development of a draft QR plan. Extanaive dia~
cunsions of these (A plans arm contalaed in "Evaluatlon of Cpacity CEMZ
Rallability and QA Procedures,” t:pm:ity CEM3 Filok Frojecet, Orafr Reparct, Apzil
1585.

4.3 THITIAL TRIAL THRFEEAENTATION AMD DERUGGING

It iy racommendad that the draft QR procadures be foplementad for a short
tine period in order ta identify ambfgquows instroctions, problems with dara loga,
and pracwdures that are simply overly ocombersote: Some of thesa poeoblans a.r-e
bound to cccur in aven the most sarefully prepared QA plan. The trial
implementatlon/debugging period shoald last For several sweks or at least "-'mtll
most of the parscnnel who will perfoarm the dally QA checks have worked throough
the ingtructicns and completad the daily log, and at leaat wntil one pericdlc QR
check haa kesn performed.




4.4 FIMALIZR ENITIAL QR PLAK i

The problema tdeutlfled in the initial trial implementation/dshogging
pariod muat be regolved. Tha comments of the pursomnel pevforming the chacks
ara probably tha oot ussful sourece nf {nformatlen for revising the
inatructiens and log sheets for each dleoment of the QA plan. It may alse ba
necazsaary to revise the Oh objectievsa and/or lodividusl control limits at this
Polat in the development of tha Qb Flan,

4.5 IMPLEMENT CUREENT OR PLAN

Aftar all initial pevisions to the gA plan have heen econmpleted, the plan
ahould be ioplemented for at l=ast several montha. Tmplementation of the 42
plan for six months will provide sufficiunt data to allow appropriate .
adjuaements to each of the alements of the QR plan to be made within the same
time Frame.

4,6 REVIEW OF QAR RECORDS AHD INFORMATION

At the end of the Plrst lmplementation periad of the initial ga tlan, the
available QA documentation ahould be Teviewmd. This zeview should inclpde
daily QA whwek logs, pariodic QA check resalts, corract=ivs action zecords,
aceuracy check results, snd comments frum thé persoonsl who have cartied out
#zch of these procedures. It is recommendad that data from the dailly Q& checks
be conaclidsted into moothly summaries or control chartas to facilivate analysis
af data for trends. The chjectives of tha rsviaw &nd analysis of data are [1)
to iduntify problem aresas and/or recutring menltor problams that tequica
additional attention nd {2) to identlify thoge parameters that are documentad
to ba very atable apd thus, ne longsr warraot checking at the initially
schedul ed frequency. Examples of this type of snalymia are provided in
TEvaloarion of Opacity CEME Reliability and (A Procedures,” Cpaclty CEME Pilet
Projedt Drati Report, 3pril 1985,

If ho changes to the QA plan appear to be necessary, sithay the reaview and
analysis are too supsrficlal or the On plan has already reached a maximum cosc-
affactiveness level. In the lattar caas, the QA plen should esntinoe to ba
loplemantwd without changes.

4.7 HEVISION OF THE QA PLAN

The gA plan shouwld be revised ln accordance with the resylets of che review
and analysis of the QR dara frem the iwplementetrion perind. It ia important
that changea In both the instructisns and the QR datz loga ke made, aven though
maat of the parzonnel involved with the implementation of the QA procedurws
will no longex zefer to tha lpstructiona. (The usse of out-dacsd Llpstructionps
with ravised data sheets can create many praoblems whan parsonnal changes

oogIr . ) ’
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4.8 WOTIPY/THAIN IWVOLVED EERSCHHEL

Pergonnel responaibla for the inpleémentation of specific elemeantz of rhy an
Flan mamt ba propecly netified of chatges in the specific ga Prucadores. Cme
Tesult af the inftlal pericad of Qh implementation may be the idantificatlon of
the nesd for additisnal training of specific individuals, If thla situzeien
acours, alther the Racazaary tralalng ahould be prowided or the diviniea of OA
raspoRaibilitiss ahould be altered to relisve the nesd for Eraining,

Aftar all invelwed p-rsuﬁnnl haye been netified of changes in the mpeelfic
Q4 procwdurss and afesr at] training lssuesa hava haapn reolved, implementat)on

of the revized Oa plan should begin again at Step 5, "Implement Covrane Ja
Plan."

The =ntire provess should be repeated indafinitely; howaver, the pariasdyg
betwesn rcaview of the OA dogumentation may be axtendad during aubsequent

implemeantation paricds. Eventually, tha mass cost-sffactive QA plan will be
developed thzough itaration.

-
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5.0 ORGAHIZATION QF U REEPONSIBILI TIES

T™he lmplementation of vpacity CEMS Q& plasns usually involves multripls
parzannel from geveral diifarent departments or groups At slecteic ubiliky
generatliag stations. ‘Therefore, the clesr Jdelineation and assignment of tha
reapongibilitias for various aspects af the GA plan to different g¥oups and/or
indiwiduals, ag well) 23 ¢oordination ameng the different guoups andfer
indiwiduals, Ly wvsually naceasary.

The manazgement and organlzatiopal structure usad for power plant peraonassl
vary amopg #loctric ukility companies, and may also vary among Aiffergnt
generatling staticons cperated by the game company. Unicn labot agreements
diffar greatly for different couphnies. The number of paople who may L+
invglved with an opagity moniroring program can vary dramatically among
companies and generating staklons. M™nally, different appreaches are often
takan by diffarent companles regarding the intaraction of corporats shivizon-
mental represeqtatives and station personnel. All of thess factors sust be
canaidered in the development and implementation of an cpacity CEMS Ok plan.

To be succesaful, an opacity CEMS QA plan tmast k4 compatible with the
existing managament and organizatiomal structure at the generating statiaon.
The Q& plan shoold be deaigned to raly on the astablished lines of copomani-
gation and desiplon making authocity among the variousa grompa and/or
individuals involvesd «ith the gpacity monitazring program.

The opacity CEMS OR plan delineatad in tha praceding swcticna involves
varisus activitiss included in the four elemante of the (i plan: {1} daily Qa
thecks, (2] periedic QR checks and preventiva Malntepancw, (3} correckive
action, and {4} accuracy checks. Decialona regarding the asglgnment of Q4
raspoualbilities should take intn account the differsnces in the technical
gkills and kaculedge sequirad by the spedalflc activitles associsted with each
@t the Qb plan alemants. In essance, the dally P& checka do not regquirs a
datdlled understanding of how the opaclty CEMS worka: howsgver, the uther three
slements 4. Ancther major difference between thasa two groups of &lefiants is
the fraquency with which &ctivities Are parformed. Tha daily Q& checks ar=
obvriotsly performad an & daily basls; the obther activitles are parfucmad
relatively infrequently. Bacayse of these differsncea, some power plants may
asilgn rsspoafibilities for performing daily Q4 checks to one group of paople |
and agszign the responsibillities for che sther activitiss %o a geacond group.
Threa aof the four gunerating staticna partigipating 1n the Cpasity CEME Fllot
Frodeack chose thix optlon. [(The Iourth statrion zasigned reaponeinility for all
of tha g activitiss to the ilpatrment depactment personnal.) oF the thras
stationg that Alrided the QA responsibilitiss, twa statione chose ko have the
bailer operators perforo the dally QA checka; the third gration had an
individval fram the "Resulta [epartment™ perform the dally QR checka. Io all
cagas,; lostrmment technleiins performed the sther activitiea included 1m the A
plan.

In some casas, & large hamber of peaple (t0~15 individuala) may be invaolved
In parierming the daily QA checks. In thia sltuation, the importance of aleap,
step=hy-atep instructions, complation of the dally QA logs, and Kewplng track
of who performed tha chacks ls ingzeased, since wetbal commynlestion amang all
the different individezls is nek Iikely ko provide mooh cootinulty of cparatisna.




APPENDIX A.
EXAMPLE QUALITY ASSURANCE PROCEDURES

This Appendix contains quality assurance procedures that were used by the
four sources participating in the CEMS Pilot Project. Four separate sets of
quality assurance procedures are included which address the menitoring
instrumentation provided by three major CEMS manufacturers and the source-
specific congtraints encountered at each of the four participating sources., -
(All company and plant names and other identifiers have been deleted.)
Additional information regarding these QA procedures may be found in .
"Evaluation of Opacity CEMS Reliability and QA Procedures," CEMS Pilot Project
Report, March 1986.




EXAMPLE A
STATION

QPACITY MOWLTOR. QUALITY ASSURANCE PROCADURESR

, | STATIOR
DYNATROF MODEL 1100 UPACITY MONITORING SYSTEMS

OVERVIER OF QA PROCEDURES

A proposed gqualify amsurance progrem haes besn developed for the

Stacion opacicy monitoring systems. The epeclflc QA
pruuadutes have been developed to ba compatible wich the Starian
{1) opacity wonitoring instrumeatacfon and wonitoring system configuretion,
(2) data recording devices, (3} effluent handling system, and {4) management
and organizarional structure. The proposad QA progTam will bé flald-testad
during implementation, reviewed and evaluated perfiodically, =zod revised s
NACASIATY OVET & one—-year pariod, Through this process, ic 1z expecced chat
QA procedures will be davalepsd and demongirated whieh ere both adequate for
mainteining high levels of data quality amd cosc effective in cerus uf
necegaary time &nd warerial resoutce expapdiCures.

The following elements are included in the propoged Station
opaclty monitar quelity assurance program.

{1} DBailv Log, Datly Check Instructioma ~ The Daily Log is co be .
conpleted by the persconel responsible for chacking the donitsting

sygiem ou a dally basfs. Step-by-step Daily Check Instructions are
provided for completing the Dally Log. The Dafly Chaeck and Daily
Log d¢ not Taquirs excegzive time to completw, Dot do they require
thac the perseq parformiog the procedura be incimacsly familiar
wich the opacity wonitoring ingstrumentaticn. The Baily Chack and
Oaily Log provide for identification of eouitoriog problems aod
initietion of corrective actiof.

{Z) Corractive hction Log and Iustrugtions — The Corrective Aation
Testructions and Log ars uisd when adjuat@ent, rapairs, andfer
Other mow-routine covrective actien 1s necsggary as indicated by
tha Daily Chwcks. The Corrective Action procedures aze to be
utilized by technical persomunel experienced in resclving problemy
with the mopiforing ayetems. The gpecific carrective action |
Proceduruas ars relatively extepsgive, but will provide adeguate
duvcumentacion for future reflnement of QA procedures and
degopstTatlon of thelr effectivensass. The acarrective sctiom
ptocedores ate utilized anly on am "as necessary” basls.

§3} Periodic QA Check end Ingtructionz ~ The Fariedic Q4 check i
incended to be performed ia conjunctiono wirh the opaclity menitox
Toutlue malatengnce program pearformed momthly at the
Starian. The Periodie QA Cheek procedures provide £97 checka af
monitoring syscem components aud operaiing otacus which are
unfessible, impractical, and unnecessary ou a daily basis.




(&) The decunentaricn of the QA progrem will be reviewad pericdically to
decarmine if modification to tha proposed procedures are

approprlate. Such modificayione wey be made as additiomal experience
and data are ohtailnsd.




s FTATION
DATLY CHELE INSTRUCTIGNS
DTYATHOR MODEL 1100 QPACITY MONLITQRTHG 5¢STEMS

The foellowing are step—hy-atep instructions for conducking the Dally

Check of the Starien Unit ¥ and Trit ¥ opecity monitoring
ayiCemsg, OCriceria are provided for determining when correstive acction should
be foitiated. The pevion conducting che Daily Cleck of each wmonitoring systen
aboyld complete &all blanks an the Dally Lug. as Indicated below. (Separate
forms are used for the Tnit #4 and #5 monitoring &ystems.)

I.

o

Il

TiI.

UENEBAL IHFORMATION

Entar nase of person performing check, the dace (month, day, yEHE}, and
the time of day [24-hour elock) thar the check is begun.

Raurz Boilar Down — Enter the mumbwr of houre the hodler was pot in
aparaticn {i.a., poc combusting fuel) during the pregeding 24-hour
period.

Hours Memdcor Down ~ Encer the mumber of hours the monitor did not
provide a vecord of effluent opacity during the preceding Za=-howr

perind. Describe menitor dowatime in “Commepts” gactlion {i.e., cause of
outaga, time hagan, time wnded, and any correcciva acklon taken to Teturn
monizor to service), .

FATLT LAMPS

Exsminoe the fault lempa om the Coorral lonlk. Check che eppropriate hox
ou che Daily Log to Indicave the etatus of each fault lamp {check “YES"
Af Yanp is flluminzcad).

If any faulrt lamps are illwminated, earrective action should he initiaced
A8 foon az posaible.

ZERO/SPAN CHECE DATA

Examine the strip chart to determime the zwro and span reaponses of the
mozt recent monltor calibrarlon. Recerd the zerc and apan calibrationm
values on the Daily Log in woica of X cpacity.

Exmmine the data legger caps to deutermine the zearo and span response of
the moat tvecent monitor calibration, and recerd rhese waiues an the Daily
Log. ’

Chesk tha appropriate bomes oo the Daily Log to indicate whather the zero
and epan valuxs ars outside acceptgble ldmics,

Chiek the data logger rtape to decermine 1f the proper time of day is
diasplayed. Reser tha timar of the data logger if neceszary.




Hote: IF YES ANSWERS ARE INDICATED FOR ANT OF THE QUESTIONS OH THE
DAILY LOG, CORRECTIVE ACTION SBOULD BE INITIAYED AS S00ON AS

POSSIBLE,

IV, COMMENTS

a Bepcxibe suy problems obaerved dx':r.ing the perfarmance af the Peily Check
and/or any other apparent problems which may affsct menitor performance.

o ENTER THE TIME OF DAY THAT THE DATLY CHECE 15 COMPLETER (PART I1).




Dpacity Momicorlng System

DATLY LOG
STATIAN EHIT:
1. GEYERAL INFORMATION
Hame: Date: Time Start:
Tine Complens:
.Hcm:a Bnilar Down: Hours MoolicT Down:
II. FaUllLT LaMPs
EAULT LAMPS ON? Ho YES
Lz
m::dgw
ALlr Flow
111, ZERO/3PAN CHECEK DATA
.Charr.' Recorder, Zero Value: Span Value:
Daca Loggar, Zero ¥alue: . Span Faluna:

a0 | YES

Does fero Value excedd accapfable imits ef + 2% epaclity?

Dees Span Veius exceed acceprabls limics of + 2% ppacity?

Correct Incoreect

[ Daga Legger Timer

I7 TES ANSWERS ARE INDICATED FOR ANY OF THE ABOVE QUESTIONS, CORZECTIVE
ACTION SACTLD BE INITIATED AS 5008 AS POSSIRLE.

IV, COMMENTS:




i . STATION

PERIODIC QUALITY ASSURANCE CHECE INSTRUCTICNS
DINATRON OPACITY HONITORTING SYSTEM

The followlng are gcep-by-step Instructlons for parfarming the Fariodic
QA Checks of cha Station opacity monitaring systams. Inftially,
the Perigdic QA Checks are to he pecrforoed once perc zonth. The parson
peviorming che ocuthly checks should canplere all blanks oo the Perfodic G
Check Log. {A eeparace d=ta form should be used for esch moeitor.) The
matufaccuter’s lostructions for cleaning optical surfaces, perforwuing
eleccronic edjustments, and inspecting/servicing the purge-alr syatem ghould
be followed throoghous the Petiodic Q4 Check,

I. GENERAL INTORMATION
¢ Enter the nfr mmber for the momitot on che gA Log.

© Enter the name af the perscn performing the check, the date {memch,

diy, year), and che cime of day {24-hour clock) that the check ig
bezun,

7. CALISRATION CHECK DATA

- 1) Place the "CYCLE TIME HOURS® kneb oo the. "MANUAL POSITION.” Hotace
the "METER DISPLAY™ knob to the "UBACITY" poeition, Depress
"IERO/SPAN" switch amd racord the low range calibracion check

responses of the pane]l meter chart recorder, #nd data logger
(X opacicy).

(2) Record che high range ealfhrarion check responses of the pzrel weter,
charc recorder, and data Iogger (X opacity).

(3} Carractive action should b ioitiated 1f gl "zera” ant “gpan”
respanses are nok within + 23 ospacity af the proper values, &

Correctiva Attlon Log should bw completed 1f sueh accion is
necessary.

(4) Using an eceyrate vole WaLer, measurs the Lemp Bsxferance voltage frem
available tesr polnts on the back of the eapcrol unit, Recard the
veltage an che Q4 log. If the lamp Refsrwnce wvoltage 1z autaide the
range of 6.3 + 1.0 volts, aljust the monitor dccarding bo the

manwfacturer'a instruclions and record the past-adjuitoant Lamp
Yoltage oo the data gheet,

{5) Record the miniswm §-minute average cpacicy fodicatad by the chart
vecondar for tha hour, preceding the Q4 check,

IIX. TRANSMTSSOMETER CHECK/SERVICE

This zegment of the Periodic Q4 Check requiras that effluemt opacity
meagurements “hefore and afcer” hoth aligmment =djustments and cleaniag of




optical windaws be obtained in prder to assegz the Impact of these
activities, Thege Deguremente way Be obtaiped by two methads: (1)} have am
‘pasiscant recard real-time data Lf two—way comtunication between the contrel
wsnir and moniroring location is avallsble, ot (2) sychronize watch snd chare
racorder, and note the sxact Clme each action 3a performed ce faclilitate
recovary of opaclty measurewants from the chart Tecorder after the various

activities ars completed.

(1) alignment Check ~ Determine the aptical aligmment atacue of the
trgnscelver and reflector components by locking through the aligrment
aight on the tramsceivar and obgerving whether the image fa within
the circplar target {acceprable}, or outaide the clreular tacget
{unacceptebla}, Indicate the position of the light beam ou the
diagrem, and chack the apprapriate box for #liZmment atatus on che QA
Log.

If the optical alignment iz unacceptsble, nota the effluvant opacity,
and then realign the epacity menltoriong aystem in accordance with the
mpaoufacturat’s imsttuctions. Eecord the effluent opacicy afcer
realipument is completed. If & ghift in the bageline opacity oCours
after regligmment, uots the magnitude of the change which wus
ohaarved iz "Part V COMMENTS."

{2} Reflector Window Check - Becntrd the axact ;ima {or efflusnt apaclty)
priot to clsaning the teflector optica., Remeve the procective window
{elide) from the reflector and clssn the glasy agcordieg ca the
mapnfactucer'a inserustioms. Replace che reflector protectlve
window. Record the sxact time, sod wait ac lesat two full
integration peariods before perfarming the maxt STEp. {or Tecord
directly the effluvent opacity).

{31} Transceiver Window Clsseing/Check — Record the exact time (or
effinent opacity) prior to ¢laeanipg the transceiver optics. Hemove
tha protective window {alide) from the transcelvar amd elean the
glass socordlag to the manufacturer's ipatructlons. Replace che
transasiver protective window ami record the exact time, {sr record
the =ffluent opacity).

{4) Purge Air Service - Inspect apd mervice, as necessary, the purge-alr
blowers, @iz filcers, and simtter mechinigm as per the matufacturet’ s
inscructiouns. Note gny corracclve astiom takan on the Q4 Log.

IV. PIMAL HEASUREMENTS

{1} If oecessary, exasine the data record to cbtale the average opacity
values cotresponding to the cimes racorded on the dara sheet (l.e.,
before and after alignment adiuscmants, before mad after cleaming of
the reflector window, and before md after clesning of the
tranecefver windew). Record all daca on the QA Log.

(2) Zecord the minimum §-minure gverage effloent opacity value during the
heur period fullewing compiecioe of all adjustmencs, repeirs, amd
service for the mcoicor.




(3) Note pearieds of aligrment edjustment and window cleaning on the
permgnent data record to enesore that-these periods will cot be later
miscaken for exceas emieslans. Reset alarma if activated durfng QA
checks. ®oce that the pariedic QA check was ptrfumed iz the “Parr Vv
COMMENTS™ sectien of the Daily Log.

« COOMMENTS

-All ochaervations regardiog monicot perfotmance shounld be dardiled and
axplained.

ENTENL TIME OF DAY PEATORIC Qi CHECY IS QOMPLETED [PART 1).




Opacity Bonitoring Syghed

PERIODIC D4 CAEC
STATION ONIT:_

T. GENERAL INFORMATION

Data: T{m Start:
Time Complate:

Namet

TT. CALIBRATION CHECR DATA

1 ciEy .
Pauel Heter Chart Recorder pats Logger

{1)|Low Range Redpaonaa
23| High Rang¢ Regpouse
{1} Adjusted Low Rangs Besmonans

(&3 Adjusted Eigh Range Rasponsc

ranp Haference Veltage: Adjusced Lawp Reference Toltaga!

Minimem 6-min. opacity value {hour precedipg QA check):

II1. TRANSMISSOMETER CHEUE/SERVICE

1. Aligmment Starus (N¥ots posiclon of light besm an diagram]

TES "o Sae jnsrructions 1£
{Aligrmmant Acceptabils? zligoment is mat acceptabla
TIME BFFLIUEST OPACLITI

2.[Bafore reflecror cleaning
aftar reflactor cleaning
9. Before pransceiver clsapi
Afrer trancelver cleaning

1V, FIHAL MEASTUREMENTS
Hinjmm G-min., opactity valus {hout follewicg QA Check):

¥. CORENTS:




v 5TATION

CORBECTIVE ACTIOK IKSTROCTIONS
DYNATECH OPACITY MORITOQRING SYSTEM

The following are step-by-step lastructicnms for compl eting the Corractive

Acclon Log when adjustmencs andfor repalrsz of either the Unic # ar'Unic #
ppacity monitorving $¥Stems BIe necessary, The person performiog che corrective
action snowld complete all blanks on the Carrective Action Log me Indicaced

below.

1.

IT.

III.

GENERAL TWFOURMATION

Enter the Unit mmber corvespanding Co the monitor for which repatrs or
adjustments are performed.

Entar the name of persow performing repairs or adjusimeats, the dakte
{monch, day, vear), and the time of day (I4—hour cloek) that tha ecrrective
action 15 infecdiaced.

FAULT LAMPS
Enter "ON" or "QFF~ for sach fault lamp on the Log.

Monizer celibration and completlon of Part ITT ef the Log are not reaquired
£f sz Alr Flow probdlem initiatez the Corrective Action. However, Lif the

“WINDOW,” or "LAME® fawlt lamps are illumimated, data listed below must be
obtalned prior to adjusting the moullor. ‘

1f "LAMP" i {1lumfeated, (L) measure snd record the lamp refarence
voltege,  (2) adjuac referemer woltage Ko manufacturer' s spacificarions, and
{3) recard the post—adjustment refarence voltage.

If “WINGEW* fs illuminated, (1)} resord the effiuvest opecity indicated by
the data recordar, {2} clesn transceiver ind reflector windows, and £3)
record the affluent apacicy indicated by the dats recorder.

Record the time when the fault 1z verrected. Uescribe all corrective
action taxen in the "Perc IV CCMMENTS.T

CALIBRATION DATASADJTSTHENTS

{13 Place the "CYCLE TIME HOURS® knob ¢n the "MARGAL POSITION-" Rotace the
"METER DISPLAT" dmob to the "OPAGITI® posicfion. Depresa "ZEROD/SPAK”
awlcch and racard the low raoge calibratiot check responskz of the
panel metsr, e¢hart vecarder, and data lagger (1 opaciry).

{2) Record che high tange calibration chack Tespomses of the pamel metat,
chart recovder, aund data logger (X opacityl.

(3) Adjustment of che menltoring eyicem 1s uecessary when che low range
chack responses of the pansl metar, chart recgrder or daca logger
exceed + 2T opacity from the correcc low range check value, {Carrecc

value of the lew range check should be lebeled om the front cover of
the concrol anit.)




If wo mdjusmmenc is made, enter "HA" on liwte 3 of che Corractive
Actilon Log, and proceed to aten (4).

Daacribe g1l adjustments andfor corrective action In “Fert IV
OOMMENTS.” Afzer all adjustments zre complebsd, repeak step (1}
ahove, and record the poac-adjustment low range Tesponges on line 3
ﬂf I.DE.

f4) Adjustment of che monltor i5 mecessary Af the high range responaes of
mither the panel macer, chart recorder, or data logger exceed + 27
opacity from the corvect value. {CarTect value of tha high rangs
check mhould be labeled on frome of control unie.}

If wo sdjustment i® mide, enter "HA™ oo line 4 of the Log. Describe
all adjustments and/or corrective actlon in “Part IV COMMENTS.™
Aftet all adjustments are completed, Tepeat steps {1) sod (2) above,
and Tecord poat-adjustment span respoass on line & of Tog.

IY. COMMENTS

All Tepairs andfor edjustments performed a3 a tagulr of the above
procadures should be described, Saofficient expilazmarion should be
provided to determine whart was dome and what effect it bad onm manfzac
performance.

In sddirion, ny prevantlve st por-routine mainfenmes performed on
the monltor should be decailed in this section. '

ENTER TIME COF 14Y ALL CORBECTIVE ACTION IS COMPLETER., (Part I)




Opacicy Monleoring System

CORRECTIVE ACTION 106

STATICN UNIT:

T. GENERAL TNFORMATLOW

Name: Dekea: Time Start:
Time Complete:

I1. SYSTEM/MORIVTOR FAIULTS

[FaliLT LAHPS GNJ OFF DATE/ TIHE GCORRECTED
LaMP -

[WLNDOW

ATR FLOW

"LAME" OHN Lamp Toltage — before adjustment: after adjustment:
"WINDOY" ON Becarded Cpaclitiy — befors cleaniag: afrar cleanlngs

. III. CALTRRATION DATASADJUSTHENT

X Bpascice
Papael Meter Chart Eeturder Data LoEger

{1)]Low Range Husponse

{2)(High Bange Responae

(3} |Adjusted Low Range Haspousfe
(a}|Aadiuscad High Renge Bespousae

1V, COMMENTS




EXAMPLE B

STRTION
STATION

OATLY CHECK INSTRUCTICHS
121 OPACITY MONITDRING SYSTEM

* B4l TransmiszomeLers
» 22 Exjpslon Mooitoer Compimer and Chart Recorder
* DP=30 Data Logger and Frintetr

The following are step-hy—gtep instructions for conducting the
Daily Check of the grarign Unit #1 aud Unit #2 opacity womital=
ing wystems, Criteria are provided for determining when cozreccive
action should be initisted. The parsca conductipng the Dafly Check of
mach monitoring system should cooplece all blanks ao the Daily Log as=
indicaced balow. {Sepsrate foros are used for the Unic ¥1 and #2
wonitoring sysbems.)

I. GEMERAL IRFORMATION

* Entet mame of persoo perfarmisg cbeck, the date {month, day,
yaar), the time of day (25hour plock) that the check iz begun,
ant che total beiler C.8.5 time for the previous 24 hours.

II. COMPINER DATA

* Examipe the faulc lamps on che Gombiner. Check the appropriarce
brx on the Daily Log to indicata che stacus of each fawlt lamp
{chack “YES™ if laop iz illuminated).

* Rotate che Meazurewent switch co che "CUMP™ pesition. Beocace
the Analyzer switch to posicfen {1) and record the zere ccmpen—
sation level for Moumicer 4. The panel meter Teadout 1s Iin wmits
of optical density (0D), Rotate tha Analyzer switch ro pegition
{2) and record Ebe zéro compengation level for maniter B.

RBerurn the AMALYZER switch to che “EXTT™ position and return the
Heasuresent swiceh to the 30X QOFACITY™ positian.

* Examine the atrip charr to determine the Zaro and span respottaes

- af the most recent moniter calibration. FReecord the zere anpd
span calibration values on the Usily Log fn unics of % opaciry.
Thw zaro and span calibration comes jo every 4 bours.

II1. DP-30 BOURLY EZFORT DATA

* Empord om Che Dally Log the zero and Epan values displayed on
the most recent Hourly Report.

* Check the appropriate box on the Datly Log To imdicste whether
the zerp atd span valuks are cutside accepreble limics.

* Circle oo ghe Dally Log the Remacn Code andfor Flaga whlch ap-
pear on the mest Tecent Hourly Repore. L




* Check the appropriace box on the Daily log to indicace whather
the “H" or "R~ Flaga ate presant.

Chack the nppra‘pl::l.nt-i box on tha Daily log to indicacs whather
eha listed erTor messagas are shown en the Heurly Repart.

»

1F YES ANSWERS ARE THDICATED FOR ANY OF THE QUESTIONS O
THE DALLY LOG, & JOB BEQUISITION MUST 32 INITIATED.

d

IV. COMMENTS
* If a J.E. 15 required, suter J'.ft.' pumber in gpace provided.®

* Daacriba zoy problems observed during the perfurmance &£ the )
Daily Check and/or any oChar appareat problems which may affect
monitor performance.

# Bnrer the TIME OF DAY that the Datly Check is coampleted.

{*7R meaps “job requisition"}




Opacity Menizoring System

DAILY 1.OG
. A
ca. STATION ' WIT:
1. ERERAL INFQEMATION
Hame: Date; - - 23 Tige Srart:

TGTAL BOILIR ¢.0,S, TIME (PREVIONS 24 HOURS )2

II, COMDINER DATA

[r—————  a

FAULT L4MFS OHT

|
! !
i Pilrer i : :
_____Shuttar |
Ref i ; :
Windows i . ;
_wer Range |

¥ S

ZeTo Compensacionm level: Meniter a OGP (ab}: Mondicer B COMP {QD):

- Chart BEwcorder, Zero Value: ) Spas Velye:

i1I. DP-30 HOUBLY REFORT DATA

Zaro Calibratign: Span Calibracfen:

L[ YES

Doas zero value axcaed acceptsble limits of + 2.5% epacicy?
Does gpan value exceed aceeprable limires (67.5% to 77.5% opacliryl}?

Regaon Codw/Flaps (Circle chese presemt on hourly reporc)

¥ * ¥ H 4 &
r.._-—u—_'._-._
P | m ] m_]
{18 _the "M~ or "R" Flag presemf?  __. T :
Error Messages on Hourly Repo-r:? No YEs .

t. A&/ REFERENCE FAULT
2. DIGITAL/ANATOC DIFFEPENTIAL ALARM
3. ASfD TIME QUT

‘IF YES ANSWERS ARE INDICATED FOR ANY OF THE ABOVE QUESTIONS, A JOB
BEQUISITICN SHOULD R LWITIATED

IV, OCOMMENTS: J.R. Ha. was joltriated

TIME COMFLETED:

Routx: Oparacing Eugineex
File &/13/26(d)
Sp-192 ’
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JOB INSTRUCTION BREAR-DOWH (T.1.B.3

Job Pariodic QA Checls JeI.Ba Bo, 1=13-5,]
b=15-0 3
Prepared by Date_ I=13=74 Job Clasg, Tech.

The following are step-by-step instructivns for performing the
Ferlodic QA checks of the Statico opacity monii{oring systems. .
The Periodic Q4 chbecks are to bm poerfarned ac leasr dance pat panth.
The person performing the zonchly checks should complece the Parigdic
Qi Check Log. (A geparate data form shotld be used for each manicor.)

1. General Infarmacion

*  Enter the Unit nusber (! or 2) and che menitor indencifier (A
o B).

* Eucer the mame of the person performing the check, the date

(month, day, year), and the time of dey {24-hour elock) thac
the check iz vegun.

II. Calibratico Check Data

(1} Eoter PA/FD cowwmamds at tbe DF-3C printer ¢o imizlate display
of instaptapaouz analop and digital compucer valuss at one-
© minmce 1sewtvsls for the wonitor being evalusted.

Example: <Control 13 gained by pressing the CIL and 1 keys

firmltaneously. The DP=3{ gystem recponzz and the operator
rwsponsa should be ez follows:

Syatem Response Enter Svatem Response Epcer

_ TR-33 1/0 REQ _
STACK 107 1 fot 2) 1 {ar 2} Beturn

71 {or 2) PA By Return
/1 {or 2) PD PD Return
/1 fox 2 Return

{2} Eotate the Analyzer switch on the combiner o the positicn
correspanding to the monitoer being evaluvared. Pegitioe 1
corvasponds to che A monitor and posidtica 2 corTssponds to
the B wmoniror. Rotate the peasurementc swltch co che "REET
poaition and record the refarsnce curreof valus {(ma) <0 che
Log. %eturo che Analyzer switch to phe "EXIT" wpositicon and
the Massurpment switch to che ~30% Opecicy”™ posizion.
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(3)

{4}

(3)

{&)

{7)
(8)

{9}

(10}

Swirch che monitor (duct) pot baing evalutad out=-pf-service
at the Combinar gnd fniriare g marual Zerg eelibracian,
Rectrd the zere callbration resporaes of che panel mecer ang
$Lrip chart recorder. Record the an3l0g systen Zers calibra-
tion respeose from Ehe DF=3( priotaut (fee gample DPE-3 prin-
tout shest atrached).

Botate the Analyszer sadrch to the posirion corTespending to
the wooltor being evaluated. Rotate the Meaguremant swiseh
te the “CO4F" posirion and resord the 2er9 ¢ompenszaricn valuw
indicated by the panel ueter, Return the Analyzar switeh to
the "EXIT" pagition and the Measuremenc switch o the "lOg%
Opscicy” position.

Initiate a gpan calibratien check znd record the panel meter

aad gtrip chart responses vn the 1og. Record the analeg Eyg=
tam gpen rasponse from che DP=30 prinktouc.

Reeord the minimum 6-ﬁinute F¥ETdge apacity indicated by rhe

char: recorder and Dp-30) printour Eor the houor preceding chis
check, :

Switeh che osur-of-service montear {ducz} beck to operata.

Repest sceps 2 through 7 for che mopdtor {duec) which wes
praviously taken 0.0,5. Be gura To uEm & geparate farm,

ﬁa:urn the combiner umit back to neTzal gperacicn, char is...
*  Tlperata” Iight 1lluminaced

* Measurement guwiceh in the “30% Opacity™ pogltiom

* Analyzer awitch 1In the "Ex%t' position.

Reliasue the FA/PD command co arep the DP-3 printour.
Example: Control 1s gxived by pressing CTL end I keys

sloultrpeously. Tha DP-10 dysteR responge and the operator
reoponse shownld be &a follows: .

Ezgtlm Hesgonaa ' Entar Syscem Respunge Entar

DP-3Q REQ

STaCK 1n7 I oz 2) 1 Cer 2; Returc
/1 for 7 P A Bwtuwrn
1 {ox 2) 0 PD : Esturn
1 (or 2) P D b3 Return

I lor 2} Feturn
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ITI. Iransmissowacer Check/Service

a1} the time spent parfurming thia procedure on each instrumenc
i% comnted as wnt~of-service bours. 1Ic 1e very Important that
thiz Job be dooe #:z quickly and as thoreughly as passible ao the
gyeten rewglns a5 continuous and crouble free as possibla,

(1) In the Lomtrol Room:

Bufors starring to work om any meomitor, tradacelver, sndfor re-
flaetor, log that particular monitor out—of-sarvice wirh the “Qs-
commanda. It 1s suggested that both monitors Be taken 0.0.5.
bafors preceeding out to the field in order to save tiome.

Example: Conctrol Is gained by pressing tha CTL and I keye
slmyltanecusly. The [P-30 pystem respocee aod the uperator
yreaponze ghoyld be ag follouws:

&ysremn BRespoose Enter ﬁystem Respnnse. Entar
DP-39 REQ

ETACE IDbv? 1ot 2) 1 {or2) Return
11 {ar 2} 05 os Return
INSTRIMENT? MOonRa MOHA Return
/1 {or 2} o8 us feturn
INSTRIMENT ? HOXESE HOoup Rezurn
741 (ot 2} Return

NOTE: Both field momltors canpoee be taken O0.2.5. on the same in-
stTuction line, that 1s, "MOMA and HOMB™ ia noc a walid ancry and
%jill regult 1o the computer issuing the instructiem “BAT ENIRY-.

(2} Ar the Heflector:

f. Bemove, lmp:y, and wipe =lsan witb a rag, the prn-clcannr
collector.

B. Reseve, emppLy, and wipe cEean with a rag, whe pra—filcar
colleecor.

C. Remove and ingpect the filter element and replace it with
4 Oew O 2lean coe,

BOIE: These filvtar eclements zan be cleansd acgd zaveral

tizes before g vew one 1a oeaded by following the fn—
atruccions on che blower housing.
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D

-

(3

F.

.

I.

Js

L.

M.

H.

Afcar cleaping, Jmapect the filter by dirupping & 21ighc
down inside the element. If any tupturea or pin halaes
ire obeerved, discard and uss 2 new element.

Beplace the filrer element and the pre-filcer collecter |

only.

Before replacing cthe pre—cleaner collector, place your
hand over the intake to completely obacruct zir flow.

*  Cherk o see thar the shucrer falls.

* Check that the "ghutzer™ gnd “fjlzer” alarms ccsur,
tm the combinar panel in the Control Hoom, for that
partigular duct by pesitianing the amalyzer switch.

Replace the pra=-cleaning calleccor.

Reiturn the zhutter ta the apen puai:ium by de-energizing
the blower motor and then te-anergizing it again.

WUTE: TIf shotter falls to gpen after the ahove proga-
dure, the shutter soleancid or T.D, relay mey he faulty.
Beplace the defective part and iTy the above procedurs
dgain. '

Intpect all mir hoses for mechanical integrity. Test all
hose claops for tightnese.

Clean the refleccor lems completely by remcving the iris
Plate aod wipipg with the clesn, dry, lint frae clath
atored inzlde che cylindar located in the reflector
moyeting flangs.

Lf any mofsture, amall beeds, arm presenc wichin che re-
fleccor (between glmss cover and reflector) then the des—
slcsnt cartridge should be chaoged,

HOTE: Be zure the reflector module iz raplaced Iin the
ezact 3~hels pesirion found, when changlng dessiesat.’

Inspact the duct mounting fleoge for any acecumulazien of
dupt. PFeod out any zecumulation with ‘wire bzush pods.

Close up the reflsccor unit.

Parfory an aligoment check ac the reflector by deterain-
ing if the lighr heam i1z wichin the circular target of
Rbe viewing port. Iindicate zhe posicion of the image
within the cireular target oo che diagrsm and check che
appropriate box for alignmenrt scacus on the QA Log.

At the Trangreiver:

A

BEepear Steps 2-i through 2-1.
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(4

B

1.

E.

Clean the projeccion lens and che zero mirvor face witch
tha clean, dry, lint free lens clofh By positioning the
wode switeh from “Operate™ to “Zaro™.

feturn the wade swicch back ro "¢perate™ positiom. Be
puTs ERe zérn olrrar retvrns to the rest (down) positian.

Io not change mode switeh from "Operate™ agaln until zera
mirrar cam comes to rTest.

If any aciscure, small bead , are pregent on the inside of

the projeccion Iens, the desslcant cartridgze should be
changed . . '

Inzpeet the duct mounting flange for any dust
accumuletion. Rad out any dust with wire brush reds,

Lloge up the cranscsiver unit.

Check che 4GC LED {Automaric Gain Control lighe emicting
dipde) on rhe right hapd side of the transgeiver, and
record whether it 15 “ON" or "DET .

Lf the AGC ix met on, repalrs to the manitering syscem
aust be zompleted before econtinuing.

Perform an aligmment check hy rameving the plastic cover
from the mode awltch gn the gransceiver god furn the
gwiteh o the “ALIGK"™ position. Decermine the optical
alignment scatus of the trepscelver and recroreflaccor by
looking through the “bull‘s eye" and obzerving whether
the image is within the cireular target {actepradle), or
outside the zirculsr target (wacceptable). Indicace che

pesition af the light beam oo the diagram, sud chack the
apprapriate box for alignment status on bhe G4 Log.

Rarurn the etranzcedver to the "OPER" pesition.

* If the optical aligoment 35 wmaccaptable, realign the
gpacliry monitoring system la secordance with the
panufactorer's finstruetions,.” If a shift in the baas-
lige ppacity ocewrs after realisumenc, mote the mag-
pitude of the chance which was obaerved im “Part ¥
Commanta™, .

Repeat the ghove Instruerious for the othar field momitar
ararticg At atap number 2. -

the {emeral Room:

At the combdper woiT Dake a manual “zers” calibrardcn
{1 minure} and & manual "span” calibration (1 minuce}.

lazus the "IS" command co stop the PP-3Q priazout.
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Example: Contrel is gained by preasing CTL and I keys
gimeltaneosusly. The DE-30 systad responic aod the apara-
tar regponse should be as followa:

System Hesponoe Emcer Sygrem Response Eocer

DE-30 170 PEG

STACK 1B? 1 for 2) 1 {oxr 2) Raturn
171 {or 2} ES 15 . Hetutm
INSTRIMENTT HOHA HOHA i Beturn
$/1 (or 2} 18 s Returs
INSTRUMENT? MONB MONB Retura
Tl {or 2) fag gtep C

C. Using the "AC".command typs in the following commeat oz
the perticalsr stack:

“QA" MAINTENANCE FOLLGW-UE"

Example:

System Response | Enter SysLem Heaponse Enter
AC AC Baturn

“CoubeENT 15° Type 1in Svscem will Raturn
the abeve wprinkt out
copment cooment

- antared
21 o 2) Return

1V, Pinal Measuremants

{1} Opon completicn af all the above steps, racord the minfmum &-
minute average efflusnt opacity value during the hour pericd

following completion af al) adiustments, repalrs, aod service
for.the momizur. .

(2) Record the final zaro compenzarion value for such wonitor us—
ing the procedurw detailed im Parr 11 Step (4} above.

() Write a J.E, fnr'any problens that cannot be fomediately

certectad, Write comments em the QA Log abouc the mature af
the problems.

(4) Wrics down the time on the Q4 Log wheo this procedure i3
gompleted.
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Gpacity Maonmitering Systemd

PERIODIC (Qa CHECK

INIT MONTIIOR

Hame Date:

I1. CALTERATION CHECK DATA

- 7 BTATION

L3

- 83

Time Start!

S =y S

Panel Meter Chatt DE =34
Recorder | (Aozlog) -

Paference Current (ma)

AN

Zexo Valuw L& ppacity)
2z ensaclaon (00)

gro o
‘ Span velue (& oDacity)

NN O /21211010 Wil LT ITA

value for preceding hour

dipimum E-min. average opacicy

ey |

III. TEANSMISSOMETER CHECK/SEBVICE

1.[46C OW?

155 MO

NI

fﬁee lnartrucctions If AGC is nor on.

2. Allpnment Status (Hete position of light Beam on Diepram})

Rerroreflector -6::}p

Transcalver -{i:}}

Aliguawnt Acceptable?

IBS

5o |

Trangcely¥er

Facroraflector

IV. FIMAL MRASUNEMEITS

l. Mipimum G-min. average effluant cpacity during hour:
2. Final Zero Compensation value {paoel meter, OD):

V. GOMMENTS:

Time Completed:

Houpte: {weracing Engineer -

- {8oa Instructiows if aligrwent.
i5 not accepiablie.)
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S4AMPLE DE=-30 PRIKTULT -~ PASPD

COMMAND - QA FERISDIE CHECE,

Adnalog Syetem Begponge 2ara ar
Span (% Opacity)

STACE & )

ADRS, 92/p 3,88 £.36 YOLTS
ADRS, @92/1 J.ug .97 YOLTS
ADRS. @272 1,92 VLIS

ADKS. §2/3 $.95 YOLIS

ATRS. §2/4 1.8 VOLTS

ADRS. Pd/T 1.8 YOLES
STACK ¥ 1

ADRS, pp PLEPDL BEAPOSODSD
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JOB INSTRUCTION BREAR-DOWH

Job  CORRECTIVE ACTIAON LDG IRSTRUCTIONS J.E.B, Ha, [-13-5.2
!

Lear-8lapler RM4L Opaciby Homitering Svatenm

Freparaed by . Date . Jab Class.,

The following &T¢ step-by-atep ilnatructions for compleciag the
CORRECTIVE ACTION LOG when edjustments andfor rapalrs of elither the
Teit #1 or Unlt #2 opacity mondtoring ayai4m arvre mecessatry. The par-
soms performing the e¢orractlive action aheuld ecuplets all blasks on
the CORZECTIVE ACTION LOC as indicatsd balaw.

1. GEXNEZAT THFORMATECH

*Entar the date, plant and unity ommber corresponding ko the mouni-
toring systett for which vepairs or adjustmencts ate parT-orTned, and

the mmber of the job requisition that infitlated the corvective
aztion,

*Enter the nama of tila tacimician perferming the rwpaiv or ad-
Juntment and tha time atarted.

IiI, DESCRIDE SYSTEM FROBLEM

bDuacribe the systam problem in aa much det2il ax ueceazary to
tlaatly state the as found conditiom, EO Include meter ruadings,
fault lamps, calibration dats, ste. Use the Tevarse side of the
CCRRECTIVE ACTION if neceasary, Befar to the PAILY LO& which in-
ltiaked corvective actiaon. )

I1I. DESCRIBE ALL COREECTIVE ACTION TAKEN

Describe 2ll the corrective action cakwn, in a2 mych detall ax
ascezaary to elwstly scits the repaira or adJuscoeats ox other
actfons taken. Bafevencs and attazh all dacs shaets, DP-30 hand-
¢opy, caleulatioms, etc. which reaulted from this cortective
actlon.

i¥. RECORD TIME AND DATE CORRECTIVE ACTION WAS COMPLETED

Becord the tipse and date when tha corrective action waa cem-
pletad, i.e2, whan the aystem 15 again considared oparational.

¥. THE NEXT DE-3Q HOURLY REPORY DATA

Eand catry the CORRECTIVE ACTION LOG to the UCO responzible for
the affactad getetating wnit., MHotify the UCD that the apacity
monltoring system ia wgain oparaticcal and that Lt will be neces-
pary for the U0 ko sbrain certain Information from thakt unit's’
BHEXT hoyrly epacity report gauerated by the DF-30 twiminal. Pare
form the faollowiung: :
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Jl'iilni

NOTE ¢

i-13-1.3 Page 2 of 3

*0n the CORRECTIVE ACTION LOC, rwcord the zero and spam cali-
bracion values princed on rhe pext Hourly Repove.

*Check the appropriate box om the CORRECTIVE ACTION LOC to

indlcate whether the Zerv and span values are gutaids ateept-
able limits,

*On the CORRBUTIVE ACTION L0G, circle the Beaassn Cade amdfor
TFlags which appear on the naxt Hourly Repotvt.

*Cherk the approprists hex on the CORRECTITE ACTION LOG te
fndicate whether the "N" or "2" Flaga are prassnmt,

*Check the apprepriate box on the CORRECTIVI ACTION LOG to
indicata whether the listad ::tnr messAges ATA ghowt on the
Houtly Report,

IF YES ANSWERS ARE INCIATED FOR ANY OF THE QUESTIONE,
A JOB REQUISITION HUST BE INITIATED.

Yi. CUMHENTS

*1f a J.B. in nqu!nd, sntar the J.R. mumber in space prnvidgd,.

Lo to route completed CORRECTIVE ACTION LUT as dndicated at the
bottom of the 100G,




Cpacity Menitoring System

CORRECTIVE ACTION LOG

1. CENESAL THFORMATTON .
Date
Plank
Talt Na.

J.g- Ha, -
Technician
Time Correctlive Action Started Hrs.

II. DESCRIBE S5YSTEM PROBLEM
ITI. DR3CRIBE ALL CORRECIIVE ACTITION TAFEN

IV. RECOED TTME AND DATE CURRECTIVE ACTION WAS COMPLETED

" Time HRS.
Date -

¥. THE NEXT DEF-30 EOURLY REPOST DATA

Zern Calibration: " Spau falibratlan:

i1y

YBS

f'ﬁsis zeTD _vAlue excesd SCeRBCADLE SimICA Gf +4. 44 opaciey?

Does sapan value exesed pcosptable liwmics [A7.5% to 72.5% opaclzyl]

Heaaon Cudu}?lagg (Circle those present oo houtly Tepet:)

# * D . R A

_ _ R0 [TES
‘[Ta_the M- or "R Flag vrasant?
| ErTor Hessages on Rourly Ravorct HD |YES

1. A/ REFERENCE FANLT

Z; DIGITAL/ARALOGC DPIFFRRENTIAL AEsRM
3. A/D TIME OUT

IF TBS ANSWERS ARE INDICATED FOR ANY OF THE ABOVE QUESTIONS, A JUB
REQUISITION SHOULD BE INITIATED

Vi. {oMMENTS: J.B. Moo was loitilated

ROUTE: Qriglnal to Operating Engr.
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OPACITY MONITOR QUALITE ASSURANCE PROCEDURES
. COMBANY, STATION

LSI RM&1 DPACITY MOWITOURIRG SYSTEM

QVERVIEN OF 4 PROCEDURES

A proposed gqualiby sgsurance progeas has been developed for the
= Co, Scation opacity womiteting syatem. The

spacific QA procedures have heem developed to be coopacible with the
Scation (1) opacity momicering ingtrumentation and monltoring eyaten
configuration, (2) data recording device, {3) efflueat handling system, and {4)
management and orzanizacienzl structure. The propesed QA program willl be
fisld-rusted dyring implementariom, Teviewed and evaluatsd perdedically, and
revisad #3 necessary over a one-year perilod. Through this process, it is
txpected that (A procedures will be developad and demonstrated which ars beth
sdequate for maintailning high levels of data quality and coune effective fn
terms of nscessary time and material Tegource expenditures.

The followiog elements are included in the propoged firatlon opncity
monizor qualily assurapce prograx.

{1} Daily Log, Daily Check Inafructions = The Dally Log ia to be complated
by Operacions perpomnal in the boiler -coentral roow. Step-hy-ztep
Daily Check Instructions arw provided for augmleting tha Dally Log.
The Daily Chack and Daily log do not reguire axtensive cime to
complece, nor da they requirs that che perzon performing che progedure
be intimately familisr with the opacity mouitorivg Iinstrusentatioo.
The Paily Check and Daily Log provide for idencification af monitoring
problemg and fnltietion of corrective sctiom.

£2) Gorrestlve Acrien Log sod Joatructions - The Corrective Actlon
Tnatructions and Log 2re uged when sdjustment, Tepairs, and/er sther
nom-roucine corrective sction is necessary ad indicated by the Dally

. Chezits, The Carractive Acrion procadures are to be urilized by

technicsl perscooel eeperisnced in resolving problens with Eha
monitoring systems. The gpecific corrective aetiom procedurws are
rulatively excmnsive, but will praovide sdequate docimentacion far
futute refinement of (A proceduras and desmgoatration of their
pffactivenega. The corrective gcriom procedurss are orilized only an
an "as umcwssary” basis.

£3) Pericdic gA Check sud Tnstrustioos - The Parledic GA check 4z intended
_ te be parformed in ecnjuncticn whth the opseify mouicar routine
prevantive umaintanance progTaw parformed three timas per year a4t the
gtacics. The Parlodic Q4 Check progeduras provide for checks of
monitoTing syatem compoments and opsrating statue which are
unfeasible, fmpractieal, apd unnecessary oo & dzily baais.




{4}

(3)

Tha decmmentation of the QA4 program will be reviewed periadically to
darermine 1f modificerion to the propossd procedures are

appropriate. Such modifications may be made 29 addiciomal experience
gl data are obrained. :

An attempt will be made ta develap a practical mechod for conducting
gn annual clear-path check of the Sration opacity monfroring
gyaten. If soccessful, thia dached will be utilized in canjumeciocn
with & performance audit of wach menltor ko be conducted by sktation
personnel during the project and a parfsimance audic o be conductad
at the end of the one-pear atudy by the Pilot Project Stafl.
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CURRECTIVE ACTION INSTROCTIONS
LSI OPACITY MOWETORING BYSTEM

The follaowlng are step-bymcep instructions for completing the Carrective
Action Log when sdjustments andfer repalrs of che opacity memitoring sysifem
#re mecemaary. The perssn performiung the sorrective action should conplate
all blsnks on the Corrective Acrinn Log as fndizated below.

I. GERERAL TNFORMATTION

o Encer the aame of person parforming repalrs or adjustmenta, the data
(mooth, day, year), and the ctime of day (24-hour clock) that the
carceactive actlon ia initiated.

II. STSTEM/MOWITOR FAULTS

g Enter "ON" or "OFF" for each fault lemp on the Log.

o MoniEor calibratisn and complatien of Part III of the Log im mar raquired
1f "PILTER" ov ~SEUTTER" problems initiste the eorrective accian.
Bowever, if the "REF,” "WINDOW,” or "OVER RANGE"™ faultr laups are
illuminared, the Coutrol Unit data ligted din Farr J1I must he obhtalnad
prior to adjustment of the monitor. -

o Record che time when the fault iz correctad., Deaseribe all corractive
action teken io che “Fart IV CDHMEH:S“.

III. CORTROL THIT

{1}

{23

(3}

Rotate the MeasuTement switch o "EEF" posiclon and racord the panel
meter ma Teading (0 - 30 scale).

If the "REF" i not within acceptable rangs (green band of panel wmecar:
17.% - 22.2 ma), make necesgary adjuscments, and enter post—adjustment
"BEF" wta reading on the Log. (If no adjustment is required, enter
hm. -:'

Rorats the Measurement awlteh to the "100% OPACITY™ pusition. Depress
the “OPERATE/CAL™ smwitch and record the monitoring ayatsm serc check
repgpouaes lpdicated by both the panel merer and the data recorder

(X opacity).

Boczte the Measurememt switch to the "CMP" pesltion, and recnrd the
zafs compenyation level displayed by the panel mecer in undt? of aptical
density (00).




o Check the appropriste boxes on Ehe Dally Log to indicata whather the
zero and gpsn values are cutbside accaptabls limits.

Note: IF YES ANSWERS ARE INDICATED F(R: ANY OF THE QUESTIONS OF THE DAILY
LO0G, CORBECTIVE ACTION SROULD BE IRITIATED A2 ECQON AS POSSIBLE.

¥. COMMEHTS

o Dazcribe any problema ohaerved during tha performance of the Dally Check
apd{or any othet apparest problems which may affect monitor performance.

¢ ENTER THE TIME OF DAY THAT THE DAILY CHECE IS COOMPLETED. (Par: 1)




I,

IT.

III.

iv.

V.

OpaciIy Honltaring Svstdn
DATLY LDG
STATION
GENERAI, INFOHRMATIORN

Hame: Date: Time 5:&:::
' Time Cooplets:

Haars Holler Dowd: Hours Mpuitor Down:

FATLT LAMPS

| FAULT LAMPS ON? B0 ¥ES
Plltar
Shutrar
Bef
Windows
gvar Range

PANEL METER DATA

"REF~ wzlue {ma):
Zare Cotipensation (00);

_ RO YE3
| Daes "REF" yailue exceed gcceptsble Temge {17 9-24.7 maj]
Doz "ZERD OOMP™ expeed scceptable remge gtﬁ-ﬂl& on}?
STRIF CHART DATA
Zero Calibration (I apacitcy):
Span Calibrarion (¥ opaclty):
ﬁ o | VES |
[Does zerc value exceed acepptable limics of + 2.0Z opacicy?
Oea8 SpAn vAlue excesd acceptable s -5 + 2.0% opaciiylg

IF TES ANSWER] ABE TNDICATEL POR ANY OF THE AROVE QUESTIONS, CORRECTIVE
ACTION SHQULD BE INITLATED AS 300N A5 POSSIBLE.

COMMENTS +




COMPANY, ETATION

FERICDIC QUDALLTY ASSUBANCE CHECE THSTRUCTIONS
LSI OPACITY MONITORING STSTEM

The following mre stap-by=step instructions fer rerformfng ehw Feriodic
Qi Chetlks of the - @pacity monicoring Ayscenm. Inicially, che Fariodic ga
Checks are tn be perfarmed in conjunction with the routine apacity monicoring
fydten waintenance progrem performed at leagt once every four mantha. Ths
parson performing the QA Checks should ctopdete A1l blanks on rhe Periodic Ga
Check lLog.

I. GENERAL INFORMATION

¢ Enter the name of the parson pexforming che check, the dacw (month,
day, year), and the time of day {2é~hour clock} thar the check i3
begun.

I1. CONTROL UWIT CALIBRATION CHECK DATA

(i} Rocate the Maasurement swdteh to che "REF” peaition and record the
Tefarance currant valua (ma) on the Log. Return the Meagur ement
swliteh ro the “100X Opacicy” position.

(2} Iniviate a manual calibration by depressing the “OPEEATE/CAL"
swltch. Eecord the zero calibratisn responses (X opacicy) of che
panal weter and etrip chart recordar.

{3) Borate the Measurement swirch o tha TCRP" position gnd Tecord the
Tera compengition valoe lndicared by the panel meter (OD). Ruturn
the Meagyremant switch to the "100% Opzcity” positicn.

(6} Initiace a4 spen calibraricn check by depressiasg the “ZER0/SPAN"
awitch, end Teweard the pasel metar and strip chart #pan check
responsea (2 opacity) on the Lag.

{5) Record the minfmum S-minyre average opaclty indicated by tha ehart
recorder for the hour period preceding the o4 check. .

III. TRANSMISSOMETER CHECH/SERVICE

{1) &t the monitoring locarion, ‘chack the AZC LED {itomaric Galn Concrol
light enizcing dicde) on the right hand side of the transceaiver, and
record whethar it ia “ON™ o "QPF." If the AGC is wvat Ilminacat,
Tapairy to the menlcering gysten muat be completed bafore continulng.
(A Correcrive Action Log Shear should be £illad out.) )

(2} Aligrnment Sheck = Remove the plastic covar from the mode switch on
Che cTaneceiver and curn the awlceh ro tha "ALIOE" poaition.
Dezatmine the sptical alifvwment staktus of che tranaceiver and
retroreflector by looking through the "tuil's eye" and ebgerving




{33

(43

(32

(6}

whether the image 1s within the circular target {acceptable), or
autelde the cirenlar target {unacceptablea). Indicata the poeitien of
the light bemm oo the diagram, snd check the appropriace box for
allgrment atatus on the A Log.

Cpen the tetoreflector, and dacermine {f the light beam appesrs to be
centered within the poart. Ipdicare the dpparent pogikdien af the
l1ight team oo the diagram and check the appropriace box for
recroreflactor aligmment atstus oo rhe Q4 Log.

If the aptical alignment is unseceptable, Yealign the epacity
meuitaring system in accordance with the menufactyrar’ s
iogtructions. If a shift in the baselipe opacity occurs afrer
Tealignmenc, note the wagnitude of the chenge which was observed in
"Part ¥ COMMENTS." : .

Inspecr and sarvice, as necesgary, the purge-air blowers, air
filters, aod shutter mechaniam ag per the manufacturer's
ioatructions. MNote whether the hlower §ystem status Lg acceptable,
and describe any corrwecive actiow caken em the Qi Log.

Rerroreflector Clmening/Check - Record tha avarage ourTent value (ma)
Corrasponding to the double-pase tranemittance indicated by the J-Box
maLer, Alae, record the exact cime to allow subsaquent detarmdoarien
af the "befors cleaning" e=fflumnt opecity from the chart record {or
have an agslstant nots the pansl meter opacity value 1f twe-way
conmunicarions are svallable). PBelesse the retrorafluctar lazches,
#¥ing the retroraflector open, snd remove sll acewmnl aked particuliace
within the opcical path of the eonitor. Claan the tetroraflactor
surfaces according to {he masufacturer's {natructions. Close and
sacure the Tatrareflaccor.

Record the sverage transmittanse indieated by rthe J=Box meter and the
"post <lesning” exact time (or effiuent opacity level}. Waic ar
leazt two full Integrarion periods {12 mitmcws) before performing
step {3} unless an assistant records real time dats.

Iransceiver Cleaning/Check - Bacord the averags affiuenr
Erangmiteance indizatad by the J-Hox meter and the etsct time {or
average affluent opeclity}. HRaleange the trangraiver latches, swing
the transceiver open, and remove sll aceumulatad particulace mattar
frem the aptical path of the moultsr, Clean boch the trznsceiver
windew and the garc reflectsar sccording ta the menufactyrer’s
ingtruckions. Close and mecurs the transcealvar.

kecord the aversge affloant Trangmittance indicared By the J-Box
mgker and rthe exact cime [or the “post-ecleandng” effluent opacltyl.

Feturn to the control wnit/dats racorder station and obtain the
average opaclty valoes lodicaced by the §—minute chart rwcordar
corrasponding te the cimes recorded oo the data shest (1,2, before
and after alignment adjustments, befors and after cleaning of che
ratroraflector, znd before amd sfter cleantng of the transceivar).




Reeard all datd ot the Q4 Log. (This stap is mot necessary 1§ an
asaslstant tecords real-time opacity valuwa during the QA Check
acrivicies,.) :

(7} Nota pericds of cleening om the strip chart record £o emsure that
these pariods w1l not be later mistaken for exceas emiaglong,. HRaset
alarma if activated during QA Checks. Initiste gero calibratlem te
reset Mr0 cspanzation and racovd the post-QA4 Chack zero
compengation level (OD) on the QA Log. '

{8) Nate that the periodic QA Check wan performed in the ~Part ¥
COMMENTS™ wsection of the Daily Log.

1¥. FIRAL HEASTREMENTS
(1) Upon cowpletion af all the above sceps, Tacord the miofmm §=gpinucw
average esfflusnt cpacity value digplaped on the gtrip chart for the
bour peried follewing completion of a2ll sdjustments, repairs, snd
gervice far the monfrot.

{2) Initiate a menugl calibratiom by depresziog the "OPERATE/CAL™ switch.
Record the final zere compensation ¥elue using rhe procedure decailed
in II (3} ahowe. .
¥, COMMENTS
ALl ubnwa.:iau.ngarding monircar perfnruﬁna should bhe sxplained.

ENTER TIME OF DAY PERIODIC Qa CHECE IS COMPLETED (PART I).




Opacity Monig oTing Sysat
FERTORT 04 CHECE
COHPANT : STATION:

1. Yame: Date: Time Start:
Time Complete:

I1. CALIBRATION CHECE DATA

Panel Mecer Chart Recarder
Referance QUrTant {ma) VAV AT aY,
Zero value (X opacity} r/
Zaro compensation (DD !4 VAV AVaevVey,
Lipan value ovacityl

Mindmm §-pin. opaciry valoe (hoyr pracedivg Q4 Check):

TII. TRANSMISSUMETER CHECR/SERVICE

YES "o See ingtructionsg
liL AGC 0Nt if AGL .is not on.,.

2. Aligmment Statue (Note position of Light Beam om Ddagrem}
Retroreflactor -{:f;}—

Trangeeiver
Alignmant Accepcable? | ¥Eg NO !
Transceiver Sea inst;u:tinns if
Recroreflasror alignmwent ig noe acceptabla.
3.} Blayer Starus QR? TES Lk
it aniceiver
Raeftaorefl ector
TIMFE STHYP CHART J-BOX
(X opacicy) | (X trapamittance)
4. Bafore tetrorellector clesninm
After ratrorsflectolr cleaniog
5. Bafore trapaceiver claant
icar cTanscefver cleaning
M

IV. FINAL MEASUREMENTS

l. Mioimm é-min. opacity valve (hour follewing (& Check):
2. Iina; Zero Compemsarien value (pavel tecar, OD):

¥. COMMENTS:




CQ., . STATION

CORRECTIVE ACTION INSTRUCTIONS
L3I OPACITY MONITORING SYSTEM

The followlng are etep-by—=cep Lnstructions for completiung the Coarrective
Action Log whan 2djustments and/or repairs of che opacity menltoring gysiem
#re Decemsaty., The person performiung the corrective action should couplate
all bleuks on the Corrective Acrion Lop as fndizated beloot.

I. GERERAL JHFORMATION

o Encer the azmé of person perforwing repalrs or adjusimenta, the data
(month, day, year), and the cime of day (24-hour clack) that the
carcactive action ia initiated.

II. STSTEM/MONITOR FAULTS

o Emter "ON* or "OFF" for each fault lemp on tha Log.

o Monitpr calibration and complatien of Part III of the Log 1s nat required
if "FILTER" ov "SEUTTER” problems initiste the eorrective actien.
Bowever, Lf the “REF," "WIKDOH,” or "OVER RAMGE™ fault lmmps ara
t1lpminared, the Conrrol Unit data listed 1o Part JII must be ohtained
price to adjustment of the mumitcr. -

o Racord the time when the fanlt {s corrected. Deacribe al) corractive
action teken io che “Part IV CUHHEH:S“.

III. CORTEOL THIT

{1}

{23

(3}

Rotate the Measurement switch to "BEF pasicion end tacord the pinel
meter ma veading (0 - 30 scale).

If the "REF™ iz mot within acceptable range (green baod of panel mecar:
17,9 - 21.2 mzg)}, make necesgary sdjuscments, and enter post—adjustment
"BEF"~ ta reading on the Log. {If no adjustment is required, enter
hml -)

Rocats the Measurement switeh to the "100X OPACITI™ pusition. Depress
the “0PERATE/CAL™ switch and record the monitoring aystem zaro check
respouass indicated by both the panel merer and the data racorder

(z ﬂpﬁﬂit?j *

Bocats the Heasurememt switch to the "COMPT peeltion, and rtecsrnd the
zern compengation level displaved by the panel mecwer ip unlte of apcircal
densicy (on).




IV. FIMAL MEASUREMENTS

{l1) Rote perinds of cleaning on the strip chatt receed €& ensure thar
these periods will pot be later mistaken For axress emiezions. Raset
alarmy if activated duripg QA Checks.

{2) Note that the periodic QA Check was performed in the "Papr ¥
COMMENTS" seccion of the Daily Log.

{3) Tpon complecion of gll che ahove szape, recard che minimum é-minuce
average effluvent opacity value dfsplayed on che strip chart for the
hout perfod following completion of all adjusements, repaira, and
service for the monicor.

V. COMMENTS
All obsetrvations regarding monicoer performance should be explained,

ENTER TIME OF DAY PERIODIC gA CHECK IS COMPLETED (PART I).




Opacity Monitoring System

PERIONIC Q4 CHECK

COMPANY " STATION, TNTT 4

I. Name: - "~ Date: Time Brarts

. Tine Complete;
I1. CALIBRATION CHECY DATA

I OPACITY
PANEL, METER CHART RECORD

| ZERO value

[ AdJustad ZERD value
1 SPAN walug
Ad juntad SPAN value

Mindmum 6-min. opacity value (haur preceding QA Check):

IIl. TRARSMISSCOMETER CHECK/SERVICE

1o Aligmment Szatus (Note poeition of Light Beam on Diapram)

Traraceiver __{E;ZB___ Reflector

Aligﬁ_eut Accupraghle? YES 514
Iranaceiver Sea instructions 1f .
Reflector alignment is moc acesptable.

Z.{Blower Sracus OK7 YES MO
Transzwiver .
Reflactar

TINF SIRIF CHART [ TRANSCEIVER MRTER
(X opeciryd (% opacity)

3.|Hafore teflactor cleamoin
After raflector cleaning
4. Before tramsceiver clezmin

lMttr traneceivar r.'.lu.-mj_ng

5. ZTa¥n Jig Calibration Qata
TEST VALUE HOHITOR RKESPINSE DIFFERENHCE

A Dpacity i Opacizy * Opacicy
0z
100X

V. FINAL WEASTREIMENTS .
1. Minlwm é~min, apacity value (hour following QA Chetck):

V. COMMENTS:




m" ]
CORBECTIVE ACTION INSTRUCTIONS
CONTRAVES GOERZ M4D0 OPACITY HONTTORING SYSTEM

. The fallowing are step=-by-step instructions Ffor completing the Corvestive
Action Log vhen adiusementz andfor repaira of the vpacicy manitering system
are necessary. The perasn porforming the sortertive action should complete
all blanky on the Carreerive Aoticm Log as indicated Below. ‘

1. GENERAL INFORMATION -

o Enter the name of parson periotaing repaire or adjuatments, the date
{wonth, day, year), and the time of day {24-hour clock) thac che
eorrective actien iz initiared, .

Il. SYSTEM/MONITOR FAULTS
‘0 Enter TON" or “OFF" for esch fanlt lamp an the Log.

o If che "DIRTY WINDOW™ lamp iz 12luminaced, note Ehe minimm f-ninute
daverage afflvent opacity which pecurs during the coe hour pericd
praceding the iniriation of corrective acripm. Aftar cleaning both the
transeaiver and -reflisctor windows, note the mintmum S5-minute iverage
effluent opaciry ehich occurs during che following one bour pericd.

o Record the cime when the faulte 1s corrected. Deseribe all co¥rectivyg
action tdksn in ths “Part IV COMMENTS ™.

TIT. CALTHRATTON DATASALTUSTMEWT

(1} Ratace the "HODE™ swirch on the ecostrol pzrel ko the “ZERO"™ pasgitien,
© and record the zero check responses of the pznal mecter and chert
recorder (I opacicy),

Cleaning of the transceiver and raflaccar ontics and/or ather
ad]udtoents are necessary when the zaro sharck Tegponeas of alther the
ranel matar or the daca tecorder rresd + 2% opaeiry. Deseribe 31l
edjustmente and/er cotrectiva ectiom in TRATC TV COMMENTS, "

(2] Eozate “MUDE™ awitch on the control panel co che “SPAR- pagition, and
record the gpan check Tesponses of the panel @eter and chart recordar
{% opacity).

Adlustmanz of the mooizor ig fecessary if either the panel merer
Fesponde of chart recorder Tespense exceeds + 7% opacity from the

correct value. {(Cortact value of span Fileer showld be labeled on froor
of contrel wit.) Beseribe all adjustments and/or corvrective aserion in

“Marr IV COMMENTS, "

{3) If eorrective acrion requitTes the installetion of the “zwre jiz" on the

trangceivar, the {nitisl response of the sanitar ¢ i.4., dafore any
adjuatments are parformed)} for tha OF opacity and 100X opacicy tesr
peints should be recorded on the Log, After all adjuatmenca gre

complecwd, che "adjugted” responsx of the gonitor to the OY cpacicy and

100% opecity test points shwuld be recorded on the log.




I¥. COMMEXNTS

The reason for initiacing cortective aceion ghoyld be stated, ang all
repalre snd/or sdjvstments performed az a reyult of
a% a result of octher monitor Malfunctions should he deacribad, Suffiefane
explanation should be providad ro deteraine vhat waa gdone :
had oo monicor Performancea.

ENTER TIME OF DAY ALL CORRECPIVE ACTION T5 COMPLETED. {Part I}

and vhac-effeee g -



I. GENRRAL INFORMATION

Name:

Upacity Monftoring Systen

CORRECTIVE ACTION LnG

COMPARY ETATION, UNIT #

Pace: Time Scare:

IT. SYSTEM/HONTTOR FaDLTS

Time Complate;

FAULT LaMPS ot

HQ

YES CURRECTEN
Nate Time

| STACK POWER

DIRTY WIHDOW

ITI. CALIBRATION DATAS ADIOSTMENT

A OPACTTY
PANEL METER CHART RECORD

ERQ value

Adtusced ZERD vaiue

SFAN valus

AdJusted SPAN value

“RERD JIGY Data:

f1Z OPACTITY 10X oPARTTY

Initfal Yalues

{adjusked Yalues

I¥. COMMENTS: (Deacribe adjustmeats co moniter aadfor sl ocher corveetive artion)




APPENDLY E.

QUALITY ASSURAMCE DATR SOMMARIEA




EXMPLE A

OF ACETY CEMS DALY CHECK RESIATS

MO0KTH:
MONITOR
5 ;IQ"E m MONTTOR  FALLT 2ERD SF AN
&Y . . DOWR  LAMPS CHART LOGGER CHART LOGGER COMMENTS/0RER
gl M) (R3] {Rs} - - ’ .t‘lFR’i]
1 2 g 0 a | 51 A
2 2 a 1] g ] 1 L}
3 2 Y i} S a 61 Bl Hole: Power srge affest-
g tiner ond emissions,
4 2 1) 0 g g 61 82
5 2 a a a | 61 &t
5
7
8 2 0 i i ] a1 &2
g 2 a g B 82 Nole: Dhart recorder gear
. Brolean,
1 3 Mode : Bata fogger not print=
g O; monuol zeralspon ci.
" rJ 1] 0 gt g Bi¥ 824 Nobe: Reset col thoet
12 2 0 1] 9 8 - Bi 52
3 .
14
is 2 a o 10 9 [ 14 -F
18 2 0 7] q 8 &2 L. rd
172 ¢ G 9 g &2 62
1|8 3 1] 1) g o Gl ¥ e
19 2 0 a ] g 52 L+ ]
0
21
2 2 g b1 9 &2 Mote: Balo loqoer not
23 — g a ) 9 [ v a1 Mote: Dota kgger nat
‘ iting.
b B d (1} 9 - | Gl 8z
= 2 q 1] ] ] gl 837
> 2 Qg ) ] g &l
r i
28
2 2 1} g 10 g 74 62
H - 1] [} 12 q i -3
3t 2 1] ] 10 8l Nate: Crrto logger timer off

Morwial zorodspan chwoks.,

¥ Zmro o spon responses trongpased o dote st
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BXAMPLE C

OFACITY CEMS DALY CHECK RESULTS
IONTH:;
T FALY REFERENSE IR0 ZER SPAN
LAY EEQ. LAFPE CUNIBENT PMETER CHART COMP METER  CHART OFERATOR EOMMERTS
4N (M8 (on)
| 4
1 = =
Z 800 REF.on REFm -1 -1 02 ™ 2 m Changed tronseeiver bond
1520 FEF. 183 = =i 24 - | on R,
2 -1 20 a 1] ] 324 324 ’
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a s 0 1 a 1] = E s
9 5 b i| L1 1 | 1 & iz
iQ L] X 0 1] 13 ke 7] 32
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\ 12
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i s §5° 203 15 1 0005 35 335
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17 3 203 12 | =0 34 b= |
15 3 04 14 1 0084 3B 2
19 8 204 v g 2 =00 34 M
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21 I — 2 15 - 4 34
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23 BLANK :
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EXAMPLE D

OF ACITY CEMS DALY CHECK RESULTS
MONTH:
MOMTOR ®
™E BOLER MONITOR  FAULT EP AN
PAY REQ. BOWN DiwN LAMPS CHART LOGGER CHART LOGGER COMMENTS/OPERATOR(T)
(M#)  {HRS) (RS ' -
1 2 1] E} - ) 9 49 5l
z 9 1] ] 8 3 49 L
3 2 0 0 8 9 19 31 Moty Resaf fimer ofter
4 2 o’ 0 8 9 49 = power surge
5 2 o D NP 8 3 A0 S0 Rote: Maintenanes for kng
]
7 -
g8 - 0 B LAE Mot working Lamp, phoe s Zera span
g 2 1] ] 12 1] L]} 50 Mawal zero spor—outs broke
10 4 0 0 11# 1% S0F  T%  Dalakgge oot printieg 0:
monual Zero./ span ahwok.
4 ] n 12 SOy L] | 30 Kate: Resed Dot timer
12 2 ] ¢ 1D 12 50 51
13
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15 2 o 0 1 19 =3 =.
m 2 ) L) 21 1 b i 3t
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1% 2 24 9 10 1% S BJ Mode: Dnit 5 tripped
X
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=2 - D g 10 0 Datu ioggir mt montioring
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27
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W 2 a [ 11 11 49 0
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