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45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION FROM
COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

STATEMENT OF CIRCUMSTANCES

The revisions proposed to 45CSR2 were initiated by a petition filed with the
West Virginia Division of Environmental Protection on June 3, 1994 on behalf of the
West Virginia Manufacturers Association and specific members of that organization.
The revisions proposed to. 45CSR2 were developed by the staff of the West Virginia
Division of Envircnmental Protection's Office of Air Quality as compromise provisions
for public hearing or ctherwise incidentally made to reflect enacted changes to the
West Virginia Code. The proposed rule consolidates previous rule 45CSR2 and a
separate rule, 45CSR2A - "Compliance Test Procdures for Regulation 2 - '"To Prevent
and Control Particulate Alr Pollution From Combustiion of Fuel in Indirect Heat
Exchangers''. Upon authorization of this proposed rule, 43CSR2A will be repealed
with the substance of 45CSR2A becoming an appendix of 45CSR2. _ | '




APPENDIX B

FISCAL NOTE FOR PROPOSED RULES

Rule Title: 45CSR2 - To Prevent and Control Particulate Air Pollution From
Combustion of Fuel in Indirect Heat Exchangers
Type of Rule: X Legislative . Interpretive Procedural
Ageney: Office of Air Quality
Address: 1558 Washington Street, East
Charleston, WV 23311-25889
1. Effeet of Proposed Rule Arnnual Fiscal Year
There-
Incréase | Decrease | Current Next after
Estimated Total Cost | S O~ $ -0- § -0~ $ -0- $ -0-
Perscnal Services ' -0- -~ ~{= -0- =-0-
Current Expense - -0- =Q= -0- -0~- ==
Repairs and Alterations -0- ~0= -Q- ~0- -0~
Equiptment -0- -Q- -0~ -0= -0~
QOther -0= ~0- -0- -0- -0=
2. Explanation of above estimates: The proposed revisions to 45CSRZ wili have

minimal effect upon the costs to the Cifice of Alr Quality of the Division of
Efvircnmental Protecticn implementing this rule.

Objectives of these rules: The objective of 43CSR2 is to establish particulate

matter emission lmitations and enforcement provisions for fuel burning units
as a major component of West Virginia's Implementation Plan for atiainment and
maintenance of the National Ambient Air Quality Standards for particulate
matter.

A

Explanation of overall economic impact of proposed rule.

Economic impact on state government.

There should be minimal impact upon implementation ccsts to the
Division of Environmental Protaction associated with the proposed rule
amendments.




Appendix B
Fiscal Note For Proposed Rules
Page Two ] - L =

B. Economic impact on political subdivisions; specific industries; specific
groups of citizens.

Industrial facilities, particularly electric utilities in West Virginia allege
thai compliance Wlth the existing visible emission standards of 45CSR2
has substantial economic impacts resulting from derating or curtailment
of power boiler operating rates and retrofit of additional particulate
control equipment. The propesed rule changes could reduce these
economic impacis. ' :

C. Economic impact on citizens/public at large.

Minimel impacts from rule changes are anticipated.

Date: Oectober 21, 1394

Signature of agency head cor authorized representative:

f'l /

G. DaledFafley <
Chief, Cffice of Air Quality




45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION FROM
COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

SUMMARY

The purpose of 45C3R2, which became effective on September 1, 1994, is to
establish particulate matter welght emission standards and visible enusemn standards
for fuel burning units operated in West Virginia.

45C3R2is a part of the West Virginia State Implementation Plan (SIP) approved
by the USEPA to assure atiainment and maintenance of attainment with the National
Ambient Alr Quality Standards for particulate matter. The proposed revisions to
45CSR2 are for the following purposes: :

1. To relax the visible emission standards applicable to fuel burning units
(including steam generating units and other indirect heat exchangers) to a level
essentially the same as those established nationally by USEPA for new or modlfled

fuel burning units;

2. To modify the authority, terminology, and West Virginia Code citations -
in the rule to conform to revisions enacted by the Legislature In 1594;

3. To update or modernize certain definitions and delete rule provisions
no longer applicable;

4, To combine 45CSR2 with the separate rule 43CSR2A which establishes
iest procedures which must be employed to determine compliance with the weight
emission limitations of 45CSR2 and fo incorporate by reference USEPA's test method
for determining visible emissions from a fuel burning unit; and o

5. To replace the variance provisions of the rule with criteria for
reporting, establishing, and remediating equipment malfunctions.




45CSR2

TO PREVENT AND CONTROL PARTICULATE AIR POLLUTION
FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

Consultation with the EPAC

This rule was filed pricr to the appointment of the Environmental Protection
Adviscry Council (EPAC). Therefore, no consultation with the EPAC has been
possible.
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45CSR2 for 20+ os FIl T
TITLE 45 QrTInT €F WILT VITCIHEA
LEGISLATIVE RULE SECAETALY OF 8TATE

AIR POLLUTION CONTROL-COMMISSION
- BUREAU OF ENVIRONMENT .
DIVISION OF ENVIRONMENTATL, PROTECTION
OFFICE OF AIR QUALITY

SERIES 2
TO PREVENT AND CONTROL PARTICULATE AIR
POLLUTION FROM COMBUSTION OF FUEL IN INDIRECT HEAT EXCHANGERS

§45-2-1. General.

1.1. Scope. -- Series 2 establishes emission limitations for smoke and
particulate matter which are discharged from fuel burning units. The Appendix to
this rule _incorporates the compliance determination methods and procedures
previously contained in 45CSR2A "Compliance Test Procedures for Rule 2 - 'To
Prevent and Control Paprticulate Alr Pollution From Combustion of Fuel in Indirect
Heat Exchangers'™. _ -

1.2. -Authority.-- W.Va. Code $16-26-5§822-5-1 et seq.

1.3. Filing Date. -- Fuiy-3t,-4574
1.4. Effective Date. -- Septembrer-i--1574

1.5. Repeal of Former Rule. -- This legisiative rule repeals and replaces
45CSR2A - "Compliance Test Procedures for Rule 2 - '"To Prevent and Control
Particulate Air Poliution From Combustion of Fuel in Indirect Heat Exchangers'"
which was filed on September 16, 1988 and became effective on July 14, 1883,

1.6. Incorporation bv Reference and Determination of Stringency. ==
Compliance test procedures established by USEPA are incorporated by reference in
this rule. Since the particulate mditer emissions sitandards and other implementing
provisions of this rule were established as major elements of the State Implementation
Plan (SIP) to assure atteinment with the National Ambient Air Quality Standards for
particulate matier there is no gounterpart federal rule.

1.7. Constitutional Takings Determination - The Director has determined
that thig rule will not result in the constitutional taking of real property.

§45-2-2, Definitions.

2ris--UAde Polintion' - stetttioryatr-peHirtten - shatFhave-the meanimp-aserited
teitinsecten-twos-articte twenty - chapter sixteen of-the -Cede-of-West-Virginia,-as
amenrded=- - :

2r8r--YAdr-Dolutants® - chall -mean - -solids r-diguids - or--gases-<whichy-4f
dizcharged inter {ire-a b=~ mey resul -y a-starrtory eir-poHuiton s
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23+ -~4Commission’t - ahatr -meen-the- West-Virginte- A—xr-%c-ﬂrat-m-&o—rrt{‘oi
Commissions

Beds-~IEimactert-slhal- mea-:r-’che—&reé—ter eE—t&xe—%est—-&ma—&-:r-Pthrtwn
Sorrtrol Commigsiens - T A -

2:5:tPersond™ shetl mesn sy exdt wdt persons rnetrred-or artifteiab - inehtding
pay-murriciwet -pub-}rc-eﬂr-pﬁva%e-cot*p&r&tien-ergamzed-er—e-*:srsﬁng—umi—er—-the—l-aws
of 4hig-er arry other- sdeat-e-o-n-eﬁu-m-rv- - 2xre Aty £1mms -part:nershtp ;o associatiorof
whetever natures

2-87-~LFuel-Buratag-init't -shal- -mean—-a-n&—ineh:&e--&ny—furn&&e;-—beﬂer
apparetue,-device; -mechanism -stack; or siruciure used hrthe process-of burning
fuek or otirer-combustibte- materiak -fe-r—- the- primery- purpese-of -produsing-hreat-sr
power-'-bv- m&z—rec-t Treat -tremsfe—r— -=For ﬂt-he- -p-urpeses-eE ‘r:hxs- -re-gu}a-t-zen--a-}l- fared

f2y---Typesatashati-mearnany-frein rmngﬂ:nrt-wine‘-r-has asHsprimery
prrpose the-generation -of s%eam—er -c:-'t-he%:- ":?'&pﬁ-"f -te—pradttw electrie~pewer-for selins

£~ -—Trare s b shedl meerr ars- Euerbtrr-n:mg tnﬁi-rret-e}a-és-lfre-& as-= Type
- or- Fype-‘ebunit- such-as-industriat-putverized—{vel-fired —f—t.t-rnaees reeveione
furnacess-gas-fired ard -lxqaxd——féuel-ftree’t -*am-‘&s— o

tey--—Torpe - et shadl mean 0y Yrehd- ered-e-r-st-eker f-z-red-fue-}-bﬁrnmg
urdt ot elassified oo o Tyepe - a—tm-'ﬁ-

2-Fr--USimiler-tnités ) shab-mean-ait- T-Vpe—-‘-ar -y ai-l-?vpe- -b L-eoral Pype'c!
Fuer buorning wnbs-toceted: at-ene —p}a-m—-

2-8r--2Fueitshal-mean-anvformof -eombtrs—t&b ke m&{-ter-&sohd- e uidsrapors
or-gas-thet-is wsed T asoures o heats

B8 --*Particulete-dattert -sh&H—mearr—aﬁ?- ma-tema} e-‘a:—ep-t wreombinad-water
that-exists-tra-Enely-divided Sorm o a—heiﬂ-ld-er -s-o-ltei g

2-38: -5 Smeke“-shal-mean-smelr gesberne-and -arrﬁe}o-rn-e -par*:reﬁ.ﬂaie metter
ariging fromre-preeeas-of eeﬂr‘gt;s thotr ﬂ?"&*\tﬁf‘lﬁl&ﬂ? -r:umbe-r— ko e sMsibles

2-iicRingelmany Smoke Chars sheir be fhe-ngehﬂam s-Sea}e-fer Grading
the-Bensity of Smeke publishedby -thre tYnited-States Burean-of-Minessorany- e:haﬁ-
vacoprder -Hrd::rea-te-r-,-er device wirleh- b a—st&ndafdised-methed-ﬁer dire-megmrrement
ef -amelite- detreity-wideh- 3 -appm*?—e& -ia-v —‘ehe- -C emmﬂ-leh- aa-the -equtva}eﬁ% -of-said
Ringeimeynr's- Seater

2-12-9Pem 't shell meay and inchrdeall fuaet btrrﬁi-rrg trrﬂis;:sctrm operettonsy
squipment - and grounds-utiized in-an-integral-complex-
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2:13: -t RPugitive Parvienlate-Matier! skaH-mean any- and atk particelete- matter
gererated by any operation-rvolwing o essociated -with the combustion of-Beek in
Euel— burring wndts swhieh ;48 wot-econfired r woukd beemitted - dipeeti-intetheopenair
fpom~pointe other-than-a-steck-ottlets |

2714 - Fugitive Partieniate Matter- Cortrol -System”- shaik meenr any eguipment
or- methoed -used o confime - collect-or ~diapese - of -fugitive partieniate -metters
rehrding ;s butnet iimited te -kwo-d-s- binss-duetroriks ans-,-and—ea:r—psﬂuﬂe-n-eont—roi
egripmrents .

8-35 -1 Adr-PeHurtion -Controt Fauipmenty-ahelil mean ey eouipment-used-for
eeteetingoreonfining pertieniate matter-for-the-pn rposeof prevernting or-reducing
the-emission of this-air- pollutent inte the-opernr atrs

218 --LStackl s-for the purpases of thia-reguiatiorn,- shelt -mean;-bui-net-be
Hmited-tor- oy throt,-contrel eetdpment exhaust r or-simter-apparatuss-which-vents
gases-endyor-pariicuisie-matter inte-the open wirs

2117 Wanawha Valtey -4h-Basin’-shal-mean-that area gtartingat-the junctien
of the-Gatdev-and-NewRiversend termineting-at-the-centerof the-Winfield-Lochsand
extending- o distance-of ~three-£3F —statute ml-les = ~meastred -rerizontel by ; ~with -ne
raference-to- terrabs - oir eacihr sideof- the-center -h-ne of-the-kamawdra -&wer—

2.1. "Air Pollutants" means solids, liguids, or gases which, if discharged
intc the air, may result in a statutory air pollution.

2.2, "AirPollution"”, 'statutorv air polluticn’ shall have the meaning ascribed
to it in WV Code §22-5-2.

2.3. "Air Pollution Contrcl Equipment” means anv equipment used for
coliecting or confining particulate matter for the purpose of preventing or reducing
the emission of this air pollutant into the open air.

2.4. "TASTM" means American Society for Testing and Material, 1316 Race
Street, Philadelphia, Pennsvivania 19103.

2.3. !"Control Equipment" means any equipment used for coliecting or
confining particulate matter for the purpose of preventing or reducing the emission
of this air pellutant into the open air.

2.6. !"Director' means the _Director .of the West Vlrglma Division of
Envircenmental Protection.

2.7. "Discharge Point" means the point at which partmulate matter is
releagsed from 2 stack into open alr.

2.8. !'"Fuel" means any form of combustible matter (solid, liguid, vapor, or
gas) that is used as a source of heat.
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2.9 ."Fuel Burning Unit" means and includes any furnace, boiler apparatus,
device, mechanism, stack, or structure used in the process of burning fuel or other
combusiible material for the primary purpose of producing heat or power by indirect
heat transter. For the purposes of this rule, zll fuel burning unijts are classified in
the fellowing categories: ) ' Lo

{a) Tvpe '2' means any fuel burning unit which has as its primary
purpose the generation of steam or other vaper to produce eleciric power for sale,

(b) Tvpe'b' means any fuel burning unit not classified as a Type 'a’
or Tvpe ‘¢’ unit such as industrial pulverized-fuel-fired furnaces, evelone furnaces,
gas-fired and liguid-fuel-fired units.

(c) Type 'c' means any hand-fired or stoker-fired fuel burning unit
not classified as a Type ‘2’ unit, ) ’ ) T

2.10. "Fugitive Particulate Matter" means any and ail particulaie matter
generated by anv operation involving or associated with the combustion of fuel in
fuel burning units which, if not confined, would be emitted directly intc the open air
from points other than a stack outlet.

2.11. "Fugitive Particulate Matter Control Svstem' means any equipment or
methed used to confineg. collect, or dispose of fugitive particulate matter, including,
but not lmited to, hoods, bins, duct work, fans, and air pollution contreol
equipment.

2.12. "Heat Input" means the rate of heat release from all fuels fired in all
similar units vented by the test stack during the test run period,

a. 'Design Heat Input {DHI)' means the heat input level {in MM Btu/hr)
for which an individual fuel purning unit has been designed to be cperated during
continucus operation. T T

b. 'Total Design Heat Input (TDHI}' means the sum of the degign heat
inputs for all similar units located at one point. '

o. 'Nermal Maximum Ovperating Load (NMOL)' means the sum of the
Design Heat Input levels (in MM Bru/hr) of the similar unit{s) vented by the test
simack. unless the owner/operaior has elected 1o operate one or more of the similar
Units venied by the test stack at or below a specified percentage of its Design Heat
Input level as part of a compliance program, permit, or consent order officially
zccepted bv tne Director. In such eveni, the NMOL is the sum of the Design Heat

Tnput levels or fractions thereof as sppropriate {(i.e., NMOL = 0.73 DHI, _+ DHI J.

9.13. "Laboratory OFfficial’ means the person, gualified by experience or
education, who is charged with overseeing or conducting the laboratory analysis of
the collected samples. This person is responsible for ensuring the accuracy and
validity of the laboratory resulis.
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2.14. "Malfunction” means any sudden an unavoidable failure of air pollution _

contrel eguipment or process equipment or of a process to operate in a normal or
usual manner. Failures that are caused entirely opr In part bv poor maintenance,
careless operaticn, or any other preventable upset conditicn or preventable
equipment breakdown shall not be considered malfunctions. -

2.15."Normal Operation” when used in the context of fuel qualitv and
combinations fired, means the type, quality, and combination of fuel(s) fired which
is representative of the fuel or fuel combination fired, in the unit(s) tested, over a
reasconable pericd prior to the test, and the fuel or fuel combination which might
reasonably be expected to continue to be fired in this unit after the test. If the type
of fuel, qualitv or combination used in the unit is variable, use the tvpe, quality,
and/or combination fired in dav-to-day operation which can reasonably be expacted
to produce the greatest particulate matter loading to the control equipment (d.e., if
coal is fired eight months out of the vear and gas is fired four months out of the
vear, coal is to be burned during the test). .-

2.18."Owner/Operator” means the person responsible for the compliance of the
fuel burning units subject to the provisions of the 45CSR2. R o

2,17."Particulate Matter" means any material except uncombined water that
exists in a finelv divided form as a liquid or solid. L ‘

2.18, "Perscn" means any and all persorns, natural or artificial, including the
State of West Virginia or any other State, the United States of Americs, any
municipal, statutory. public or private corperaticn organized or existing under the
laws of this or anv other state or country, and any firm, partnership, or association
of whatever nature. — R ) ’

2.19, "Plant" means zand include all fuel burning units. source operatlons,

eguipment, and grounds utilized in an integral complex.

2.20. "Prefilter" meansa filter used in the sampling train prior to the Qrimarv
filter for the purpose of reducing the particulaie matier build-up on the pmmarv
filter. _ 2

2.21, "Primary Filter" means the last filter used in the sampling train to
separate the particulate maiter sample from the sampled stack gas.

2.22."Probe" means the part of the pitobe assembly (nozzle, sample tube, pitot
tube, filter holder(s), sensor(s)), which precedes the last filter in the sampling
train and convevs the sample gas and particulate matter from the nozzie inlet to the
last filter disc used for collecting stack particulate matier. _

2.23. "Ringelmann Smcke Chart" shall be the Ringelmann's Scale for Grading
the Densityv of Smoke published bv the United States Bureau of Mines, or any chart,
recorder, indicator, procedure or device which is a standardized method for the
measurement of smoke density which is Jproved bV the DlrectOf a's the equlvalent
of said Ringelmann's Scala.
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2.24 . "Sampling Plane” means the imaginarv plane located perpendicular to the
gas flow in the duct or stack at the piace selected for the e*ctractlon of the required
samples. _ S

‘_s_‘;

2.25. "Shut- down means the cessatlon of a faclhtv sulg]ect ‘to This rule forany
purpose. | ] B g

= T miae - z =

2.26. "Similar Umt('s}” means ail TVQE a , or all Tvge ’, or all T\_rpe et fuel
burning units located at one plant '

TR e

2.27. "Smoke" means small gasborne and alrborne _paruculate matter arising
from a process of combustion in sufficient number to be visible.

2.28. "Stack!, for the purposes of this rule, means, but not be limited to, any
duct, control equlpment exhaust, or similar aanratus Whlch venis gases and/or
particulate matter into the open aip.

e ek T

2.29. "Start-up" means the settmg 1n operatlon of a fac:llltv subject 1o this
rule for eny purpose. - - -

2.30. "Test Team Supervzsor” means the gerson, quahfled bv experience or
education, who is charged with superv ising the stack test. This person is
responslble for ensuring the vahdltv and correctness Of the submltted test results.

§45-2-3. Visible Emlssmns of Smoke Andl Or Par‘taculate Mattier Prob.1b1ted And
Standards of Measurement.

3.1. Visible emission-requivements-for fuel burnine rais rot-meeting-the
reguirements-of sectien—+r Weight Emission-Btanderds-~-No person shall cause,
suffer, allow, or permit emission of §moke inte the open air from any fuel burning
unit which is #resccessof Fire-Ringeimenty iimitations specified in-the feHewing tables
For -thre designated areas and -time -perioder -{See Fable 524 -a t -the-end -of i
reguiatiorr~darker in shade or appearance than No. 1 Ringelmann or twenty (20)
percent opacity {8-minute av erage), except for one 6-minute pericd per hour of not
more than twenty—seven £27) percent ggac'm

3= 9--—?—1're-pf~e-viswns-ef-smbseetm8-i@f-%hrs-seeﬂmshail-nei-&pp}ytemke
emitted during thecleoning of @ fire box or-seot blowing-the shade or-appesrence of
whdehr ia -tess therr the Bingeimen -numbber -apecifie d- iy -the following -taiske~ for-a
peried-or perisdsaggregeting-ne mere ~ther etght-Srmiftrtes pezhﬁuei-bﬂ-rmw et
fr-any-eight-{8}-hour-periedr

Strb-&re-ci—iens----—-»--—t“-R-m@eim&mta\*umber
R - i et 3
rrtby-and-fey---m-omo e 2

373+~ -Fiatirie emission- requiremente -for- -f-u,-e-l- %}u-rnrxrg u-m%a- -that-meet-the
reguirements-of -section-4; -E*rergh*e- Emissienr Standerds-

&

“
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No-persorr sheit ceuvse - suffer - atlow - or permit-emissicns of- smolze 4nte-the
epernrairfromany-fuekburning writ swhiclr isderker inehade o appearance then-6:3
Ringelmenm or-ten-CH8r percent opacity-

3rdr--The provisions of subsecton 3 -3 shell voteppv- to smoke emitted-during
the-cleardsrp of - fire rox o soot~-blowine -the shade or appearance of- wirkeh-iz ess
than- e -F-Ringelmann o twenty-€ 203 -pereeni- opacity-for-a-pericd -er-perieda
aggregating-neo-mere-they eighrt- (-S-}mimt-es—pefhnrel—bumwumf-fe-r-a-ny-e-wht-f%—
kot peried-

8+ 5 v~-Reglixirg thal-with-pregent-rechrotogy -the -provisiones of- this seoction
EErs - in-seme—cases r o tes-restrictive to-beappiied to-thre bulding-of a-new fire-dn
a-frelk burenire un b - the Commissiolr mavs ~drorr specifie eppieationr o tre owner
areyor-operator-of wfuel -Puraing-unitfarrrent exempitor s-to tirese provisions-
Howevers-Hr 410 case-shatl theze-axemprtions- exeeod s he-Hmitastons set-fortdr in-the
foHewing-tabler-{Bee-Table~3-2B-at the-endof this-regutationr >

- suechanexempticn to-tire provisions of trhissectien-is-desired r amrappicstion
By awpttine- siredt e rrade- te -tire Birector=--Froar Lime-to -tiare tre- Commis e towr -shyaH
ravigw-anch-exemptiens-te determine - they-are st H-warranieds - If-tire Commissien
reviges o ferminates-za-exemotien-the owaner-aadyorsperator-of threaffected furel
Errrrdires anrit{ 2 3 —shal-be-motified Bry certified meil - - Suetr rewisions ok terminations
ahatr-met-beceme —effeciive-for-ai-ieast ~ninety-<503--days -after -the- receipi-of
refifen thonr e e o wATeY BYCH O DperEloTT

3.2. Compliance with the visible emission requirements of subsection 3.1 of
this section shall be determined in aceordance with 40 CFR Part 80, Appendix A,
Method 8 or bv using measurements from continuous opacity monitoring systems
approved by the Director.

3.3. If the owner or operator of a fuel burning unit can demonstrate to the
satisfection of the Director that compliance with subsection 3.1 cannot practically be
achievad with respect to soot klowing operaiions, the Director mayv formally approve
specific visible emission standards applicable tg the fuel burning unit for soot
blowing periods; provided that the exception pericod shall not exceed eight (8)
minutes per eight hour period with visible emissions hmlted 1o fortv percent (40%)

opacity.
§45-2-4. Weight Emission Standards.

4.1. {a) No person shell cause, suffer, allow, or permit the discharge of
particulate matter into the open air from zll fuel burning units located at cne plant,
measured in terms of pounds per hour in excess of the amount determined as follows:

(D For Type 'a’' fuel burning units, the product of 0.05 and
the total design heat inputs for such units in million British Thermal Units
(B.T.U.'s) per hour, provided however that no more than twelve hundred (1200)
pounds per hour of particulate matter shall be discharged into the open air from all
such units;

=1
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(2} For Type b’ fuel burning units, the product of 0.08 and
the total design heat inputs for such units_in million B.T.U.'s per hour, provided
however that no more than six hundred {800} pounds per hour of partlculate matter
shall be discharged into the open air from all such units; and

(3) For Type '¢' fuel burning units, in excess of the values
listed in the following table, provided however that no more than three hundred
{300) pounds per. hour of partlculate matter shall be discharged into the open air
from all such units. -{-See?—&ble—&a-?&ai-ﬂ:eend-ﬁf-ﬂﬂs-regtﬂatm—}

For values between any twe corresponding consecutive values listed in this
table, linear interpolaticn is to be used for both columns.

(b} Subject to the provisions of this regwiatienrule, allowable emission
rates for individyal stacks shall be determined by the owner and/or operator and
registered with the CommissienDirector at the request of, and on farms provided by,
the Director. Such rates shall be subject to review and approval by the Director.

The approved set of individual stack allowable emission rates shall become an
official part of the comphance schedule and/or any permits concerning such
source(s), and shall not be changed without the pmor wmtten approval of the
Director. ;

{e) If the number of similar fuel burning units located at one plant,
each of which is meeting the requirements of this regriationrule, is expanded by the
addition of 2 new umt(s) » the total allowable emission rate for the new unit(s) shall
be determined by the following formula However, the maximum allowable emission
rates given in subsection 4.1(a) are’ n@t to be exeeeded:.

e {1 (RN L
, t——*—Ha J .

R, is the total allowable emission rate in pounds per hour for the new
fuel burning unit(s);

Where,

H_, 1s the total design heat input in million B.T.U.'s per hour of the
existing and new similar units;
R_.is the totalallcwable emission rate in pounds per hour corresponding
to H ; and - - - L o
et

H is the total de51gn heat 1nput in mllilon B T.U.'s per hour for the
new fuel bur-nmg unit{s).
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4.2. Addition-ef-Fuifim-Oxides-to Combustor fni~ BEuit- Gos Stream--Ne
perserr shall -eauses-suffer r-atHow - or wermit -the -additien of- suifur-oxides-+o-a
comirraHers k- eﬁ‘&-gag--s-t-rea-m-f:o-r--the--purpese-eﬁ-1mprevmw—een%relnequ-rp-meﬁ-t
e?ﬁe-reney---&rc—hae—tms&r&ﬁe@ﬁitﬂxﬁe&-ﬂﬂi&mef%hﬂ%m No person shall
cause, suffer, allow, or permit the addition of sulfur oxides to a combustion unit exit
gas stream for the purpose of improving emissions control eguipment efficiency
unless explicitly written approval for such addition is provided by the Director.

4.3. The provisiens of-suvbesection 4o of-this-seetion shall-net-apriy-to
eomburation unita dn-cperation su-the -e-ffee%n*e— &a-te-ef- this T‘ég’tﬂﬁ‘tt@ﬂ‘ -Se-p%embe-r- i
$974-[RESERVED].

4.4. The Director may approve an alternative particulate maiter weight
emission standard, not to exceed the product of 0.10 and the design heat input of
a fuel burning unit for such unit, upon demonsiration by the owner or operator:

a. That it is technologically or economically infeasible to comply with
Section 4.1.a; :

b. That the affect upon particulate matter ambient air qualitv
concentrations resultmv from such emissions increase will be insignificant as defined

in 45CSR193

c. That emissions from the fuel burnmg unit for which an alternatlve
emission standard is propcsed impacts no area in which tne National Ampient Air
Quality Standards for particulate matter are being excesded.

4. That all othep reguirements of law and pegulations enforced 'bv
the Director will be met

Anv such alternative emission standard shall be embodied in a consent order

and subject to approval of the United Siates Environmental Protection Agency as a
revision 1o the Siate Implementation Plan.

§45-2-5. Control of Fugitive Particulate Matter.

5.1.. No person shall cause, suffer, allow, or permit any source of fugitive
particulate matter t0 operate that is not equipped with a fugjtlve particulate maiter
control system This system shall be operated and maintained in such a manner as
to minimize the emission of fugitive particulate matter. Sources of fugitive
particulate matter associated with fuel burning units shall Include, but not be limited

to, the following:

(a) Stockpiling of ash or fuel either in the open or in enclosures such
as silos; '

{(b) Transport of ash in vehicles or on conveying systems, to include
spillage, tracking, or blowing of particulate matter from or by such vehicles or

equipment; and
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{a) Ash or fuel handling svstems and ash disposal arsas.
§45-2-6. Registration.

6.1. withir-thirty-36F deys-afiterthe effentd ve-d-a:t—e-e-é‘-t—hrs—regu—la%m-aAll
persons owning and/or cperating existwg-fuel burning units in existence on
September 1, 1974 not prevmusly registered shall have registered such units with
the EﬁmmssronDzrector The 1nformatlon _reguired for registration shall be
determined and provided in the manner specified oy the Director. Registration
forms should be reguestad from the Director by the owner and/or operator of fuel
burning unii{s) subiect t¢ the provisions of this section.

§.2. The owner and/or cperater of fuel burning units that arewere under
construction or on which construction rmwas initiated mt—hm—tﬁﬁv—&&@}--&ws-&f—te—r
the-effeotive date of tiris-regulationas of Ociober 1, 1974 not previcusly registered
shall have registered such fuel burning umts m%hm-t*ns-ﬂnﬁv ~(3G ) dey periedwith
the Director.

§45-2-7. Permits. : : -

7.1. After the-effective dateofrhiz regulationSeptember 1, 1874, no person
shall construct or modify any fuel burning unit without first obtaining a permit for
such construction or medificaticn. Applications for permits shall be made upon ferms
available from the Director and shailbefiled-no-ess-tHran et {303-days-prier te
the-censtructionr sy-medifications - Fhese-formse-shall include such information as in
the Judgment of the Director will enable him or her to determine whether such
source(s) will be so designed as to operate in conformance with the provisions of this
regudationrule and other applicable rules, the Code of West Virginia, and will not
cause or contribute to the wviclation of Se@eﬂd-a-ryAmblent Alr Quaht} Standards.
¥HthHY Trirety-« 8079 - days- of —tire receipt-of anr apriication the-Birestow chell dssue-or
de—n-y--su-eh-pernﬁ%—h‘r-s:c-eor&anee—%Eh-?he-prav&sbrra—-of—s-ee{%en-el-e-lfen-b-,-ar%i-cie
twenty - ehapter-sbeteer of -the -Cede-of eat- WHrgpinta - ao-amended-

§45-2-8. Reports And Testing.

8.1. At such reasonable times as the Director may designate, the owner or
operator of any fuel burning unit{s) mayv be required to conduct or have conducted
tests 1o determine the comphance of such unit(s) with the emission limitations of
section 4. Such tests shall be conducted in aceordance with the appropriate method
set forth in the appendix to this series. The Director, or his _duly authorized
representative, may at his option wiiness or conduct such tests. Should the
Director exercise his opticn to conduet such tests, the operator will provide all the
necessary sampling connections and sampling ports to be located in such manner as
the Director may require, pewer for test eguipment, and the required safety
equipment such as scaffolding, raﬂmgs, and 1adders to comply with generally
accepted good safety practices. L e — :

10
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Withir o reasenable-tolerance;~the drrdividusd semples for-suehemissicn tests
shaitbe-extracted-fsokineticaly;-with the- probe end filter-media-maintaired at-or
apotris-stack -temperaturess ~Individuei-measurements shat-be made-ategchr 'Of" the
various-extraction peints throughott-the sampiinrs wlane in-s -manrer-that-vields-a
eempositegsample and a-distrie u:ei-éxf of-measurements whickrare representetive-cf the
totei~stack gas flow-and- péthrtent- concentrations turing the tests

The primarv-particidate semple-coliecter shelt bea vre—conditioned; fibergliass
metl-Eiter - ceriifisdoe being-atleast virvetv—rine (95 percent of ficiemi-in ceHeeting
8= 3-micron DO {Divctyi Phthalete)- smoke - or-a-filter of eguivatont proventies and
effieteney---The filter- useel- sheth e pre—weighed-te-at -least- -Grre—‘eeirt-h —{«D— Erof-a

miHigrams

Thetotab-semple —wefghf -shaH-nehrde Jreth -the partieniate coliected -by-the
FHter and the perticulete-sbiabred by appropriate cleaningof-atk-devices rreaceding
thig fHierHdn-the-samplire <rain- - Tire Lotal samplewelghri-shati-be determbred to-the
nearesi-cre-tenth ~-(--Hr of - mibgrem-

Sufficient information on temperatures, velocities, pressures, weights and
dimensional values shall be reported to the Director, with such necessary
commentary as he may reguire to allow an'adcurate evaluation of the reported test
results and the conditlons under which they were obtained.

8.2. The Director, or his duly authorized representatiwe may conduct such
other iests as he may deem necessary to evaluate air poilutlon emissions other than

those noted in subsection 4.1. -

8.3. The operators of fuel burning units shall submit data on operating
schedules and the quality cf fuel used in such units. Such data shall be reported
in the manner the Direcior mav specifv, and will include, but not necessarily be
limited to, information such as the number of start-ups and shut-downs, the
quantity of fuel burned, and the ash, sulfur mo1sture volatile matter, and B.T.U.

content.

8.4. Within a reasonable time prior-teafier the start-up or shut~down of a
fuel burning unit(s), the owner and/or operator of such unit(s) shall notify the
Director of the wreposed-start-up or shut-down. IEsucirysiornosificationds-net
practicalste- e rgy-4f-Sipergency- —co Rol Lrotrs - Fe gt ra - prompt - BetioRs - o - -~ the
regrtirement-For tha-atari—ir aﬂd-ehe-s{aﬂ—up-rtselﬁmst-ﬂeeessaﬁb*eﬂeuﬁ Fr<imers
suisice the Commission's-rermel-werking- hotrre netifieationr should- be-mede wsithin
a-regacnable tine thereafier-This requirement will be deemed 1o have been satisfied
with respect 10 any unit for which approved continuous opacity monitoring data,
including start-up and shut-down dates, are submitted to the Director no less
frequently than on a calendar month basis. )

8.5. The €ommiwzstonDirector may publish, and from time to time revise,
detailed test procedures and reporting instructions implementing the provisions of
this section.

i1
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$45-2-9. CompHance - Progrems--And - SchedulesStart-ups, Shut-downs and
Malfunctions. L e

SrIv-~In-the-evernt-that-a- frei-burning uniser i existence wrier-to-the
adoption-of -this- regutation -does-neot -meet-tire -emissionr dimitatisnss-an-aceentavle
progremto-fuil comply with the-regulation shelt be developed and-offered <o-the
Eommizzion-by-1fre- person- responeible-fer- the pleirt----Thia-~ orograin - shell -be
submitted- upon -the-reguest-ef r -and-vithin-sueh: timeas-shelt be -Hxed by-the
Commizsion - -Oree iitis pregram hes-beernr approved oy -the -Commission; -Hhre oivner
andyoreperater of-such-instatation shall not-be inwiclationr efthis regulationso-tong
as-the-approved sremended program is chserved - -Compliancepregrams,—schedrieas
and-verianees-that frave previously- been issned-by- the-Commission under Series-2
€197 2y shal-remain-hr offect it -the expiretion date of-that comphance progrem;
sehachides-or Srarisnces SR :

8= 2= --In-the event {hat-an-owner-eroperator of-sueh-a -fuel-burning amit £y
fzHs-to submit & progrem o 2ir gcceptable-program end -sehed uie s -Hre Commission
shaih- by order - determine-the compieance program-gind-schedwder

§.1. The opacity standards set forth in Section 3 shall apnly at all times
except in periods of start-ups, shut-dewns and malfunctions.

9.2. At ali timés, Including periods of start-ups, shutdowns, and
malfunctions, cwners and operators shall, o the extent practicable, mainiain and
operate any fuel burning unit including associated air pollution conirol equipment
in a manner consistent with good air pollution contrcl practice for minimizing
emissions. Determination of whether acceptable operating and mainienance
procedures are being used will be based on information available tc the Director
which mayv include, but is not limited tc, monitoring resuits, opacity observations,
review of operating and maintenance procedures, and inspection of the source.

S.3. Except as provided in subsecticn 9.4 the owner or operator of a fuel
burning unit subject to this rule shall report to the Director, by telephone or
telefax, any malfunection of such unit or its z2ir pollution control equipment which
resuits in any excess particulate matter emission rate or excess opacily within
twenty-four (24} hours of becoming aware of such condition. The owner or operator
shall file a certified writien report concerning the malfuncticn with the Director
within ten (10} days providing the following information:

a. A _detailed explanation of the facters involved or causes of the
malfunction. '

b. The date and time of duration (with starting and ending times)
of the period of excess emissionis. =~ - = =—-= - = ) :

¢. _ Anestimateof the mass of excessemissionsdischarged du ring the

malfunction period.

12




45CS5R2
d... The maximum opacity measured or observed during the
malfunction.
e. Immediate remedial actions taken at the time of the malfunction to

correct or m1t1gate the effects of the malfunction.

f. A detailed explanation of the corrective measures or program that
will be implemented 1o prevent a recurrence of the maljunctiion and a schedule for
such implementation.

9.4. Excess opacity periods meeting the following conditions mav be reported
on a monthly or quarteriy basis as reguired bv the Director:

a. The excess cpacity period does not exceed thlrty {30) minutes
within any 24-hour period.

b. Excess opacity dees not exceed 40%, and

c. The excess opacity period is not associated with substantial

failure, deactivation or by-pass of particulate matter emissions control equipment.

§45~2-10. Variance. ) - : -

10.1. Due to unavoidable maifunction of equipment, emissions exceeding those
provided for in this regedationrule may be permitted by the Director for periods not
to exceed ten (10) days upon specific application to the Director. Such application
shall be made within twenty-four (24) hours of the malfunction. In cases of major
equipment failure, additional time periods may be granted by the CommizstonDirector
provided a corrective program has been submitted by the owner or operator and
approved by the €-ommrs-°r€mD1rector — _

10.2. For the purpose of preventing possible equipment damage during the
start-up of a fuel burning unit(s), emissions exceeding these provided for in this
regudationrule may be permitied by the Director for periods not to exceed twenty-
four (24) hours, upcn specific application to the Director no less than twenty- ~four
(24) hours prior to the start-up operation.

§45~-2-33-§45-2-10. Exemptions.

31-3<10.1. All fuel burning units having a heat Input under ten (10) million
B.T.U.'s per hour will be exXempt from sections 4 through 810. However, failure to
attain acceptable air quality in parts of some urban areas may require the mandatory
control of these sources at a later date,

13
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§45-2-11. Inconsistency Between Regulations.

11.1. In the event of any inconsistency between this regulation and Appendix
and anv other rule of the West Virginia Division of Environmental Protection, such
inconsistencey shall be regolved by the determination of the Director and such
determination shall be based upon the application of the more stringent provision,
term, condition, method, rule or regulation.

4 -
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TABEE-45-2&

tay--Frem-March -I5~18925-until-September -L -~ 1972~ smoke-which
ts-ag—-dark-er-darker—-thanz

Areags-cf------- Ingtattaktion-bDate-cf----- Ringelmann-Eimitations
State-—-—-—----—-—-- Fruei-Burning-gnite------- on Foei-Burning Units
Before-Aprii-47-1966--—--—--—--—--~~~- 2

Kanawha-Vaiiey
-At>-Bagin

After-Aprit-47-1966----—~-——--=-—-----—- T -

-9ther-----~——-—-=—---—-—----NO-LIMITATIONS

fb}——Frem—September—}r—k&?&rﬂﬂﬁzﬁb{hﬂmr867—{9457—sm®ke—whieh
its-as-dark-as-or-darker-than+

Areag-of-—--—--———--—=~~—-— Ringeimann-Eimitation
--State--—--——-——-—~-- en-Fuei-Burning-tnits
——-AiF----—m s m 1

tey--After-June-387-15757-smeke-which-is-darker-thans

Areas-gf------—------Ringeimann-Eimitations
-—-Srate-—---=mm—-———- en-Fuei-Burning-dnits .
---Ait-----F-mmmmmm m— 8<5
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Type-cf-Fuet--——---—-
Burning-gnie--------

45CSR2

Exemptiona-Aiiowed-fer-No-Mere-than-Twe
{Zy-Hours-Per-Start-Yp-Speration-Shaizt
Not-ke-as-Bark-eor-Barker-in-Shade-er
Appearance-Ass

Type-tat-and----~-=~-
Type-th*

---------- Nes-Z-Ringeimann

Pype—lEl-m—m————

TABLE 45-2C

Not-3-Ringeimann

f2y~-For-the-remaining-seventy-
five-{+F5y-—mingtes-Nes-2
Ringelmann

PABEE-FER-FTYPE-telt-UNIFS

Total Design Heat Input £
Type 'c' Fuel Burning Uni
Located at Cne Plant in

Millicons of B.T.U.'s Per

or All ..._..Total Allowable Particulate

ts . , _Matter Emissicn Rate for
All Type 'c¢' Fuel Burning

Hour . .. . Units Liocated at One Plant
in Pounds Per Hour

1
i4.
16.
26.

o 42,

B .~ 54.
-300.

3.
5.
9.
1.
4
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THTHEE~4S
PROCERYRAI- RUEE
ATR POREITION CONTROL-COMMISSION

SERIES-TP2
 SOMPLIANGE FEST PROGEDURES FOR-REGUIATION 2~
YT PREVENT-ANB-EONT-ROI- PARTICUEATE-ATR
POLLUTION- FROM COMBUSTION-OR FUEL-IN
INDIRECTE HEAT -EXCHANGERS™
45CSR2 APPENDIX
COMPLIANCE TEST PROCEDURES FOR 45CSR2

$45-TP2—~1=Section 1. General.
i-ir-Scope. -- [tis ihe intent and purpose of this reteAppendix to establish

stack testing procedures for determination of compliance with the weight emission
standards as set forth in the-Cemmiscier’s-Regudationr-245CSR2 - "To Prevent and
Control Particulate Air Pollution From Combustion of Fuel in Indirect Heat
Exchangers". To this end, it is the intent of the €ommissionDivision of
Environmental Protection Offlce of Alr Quality to adopt by reference, certain of the
Reference Methods and other test methods set forth in 40 CFR, Part 60, Appendix
A [as of July 1, 39881394]. These methods set forth acceptable stack testing,
calibration, and laboratory procédures including appmpmate apparatus with
provisions for certain minor exceptions as delineated in Section 6 of this

ruteAppendix. _
1= 2:—-é:ut-heri{?.—-—-—-—w‘vzﬁ_e_de-§1~S—£9-5 5 Sections i-threw g‘h-ié—i—ndﬁs-ive

13- - Filhre Date-~--—-June 15,1989
14— Effectbve Date ~———~dudy-145-15385

§$45-TP2-2 --Definitions-Section 2.  [RESERVED].

E1 iz -" Compigsion™ meoirs the-West-Virpinda-Are Poihrtien- Control -Commissions

g2 ~YDirectori-means-tre Direeior-of the-Weast Finginia ~A e Poltrtion Comrtrol
Commizzion .

273 -~ Persor - meaire airy- arrd-atbpersonss-natural or-artificial - ineh:eimg-a-ny
municipalts peltleor private corporetionorganized orextsting virder thedawa of {his
ar &y otirer-gtate-or cotnrtry r and ey Firm s pertrership-erassociatioir ef whatever
natures

Eod - Owrrer-Operater means-the weraon-respensible- for-the -eo-mpi-ia-rrce- of
the-fuelburning rmits-subject to the provisions-of the-Commission’s-Regudation 4=

2257 -"“Peat TFeam-Superviscrl-means the-pevser - qualified-by-experience-or
edrreation; -who -tg-charged--with - supereising-4he -steck -test - - - This-—persen-4s
responsible fer-ensuring-the validiiy-and correctness-of-the submitted test resuls~
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£x8z~-“Laboretery -Official’- meens -the -persens-gualified- by experience-ar
educetiens<whois-charged m’eh—o—verseemg-or— comduetne ’ehe—labﬂr&twana-}ysrs- of
i—he-eal—lee*éed -samples~--Fhis-person-is- responsible -for ensuring +the Toctrety end
vaildity-of the laberatory resultss

277~ Plantt-means end includes-ai-fuek Durning ~uaite - source eperations;
equipment - end grovads-atiized in-sn-integral-complex-

278 -!Fuel-Burning Unitt means-ownd-includesany-furnace; belerapparatuss
devieer-mechanism,-stack o structure-ngsed-ir the-precessof buriring fuel or-ether
eenrbust—zb—le-ma teriat for-the primery purpose of predusingfreat erpower-by-indireet
hest trerrafer-~For thep urpos-es—ef {¥ds rries-al —fxre—l—bumng—un—xt—s— are-cggified-in
thefoltorwing-categories:

& --Type et -means- any -Feel burning-urdt “which- hes-as- ite primary
purpese ihe-generation of- steam-or-othrer vaper{o-preduceelectrie-power-for saiex

k== Eype-or-means-any-fuel buriine vt wet elagsified v a-Type ator
Type el uni-suehas-industrislpulverized fuel-fired furneces- eyﬂie ne-Frrnacess
gas-fired ard diguid-fuel-fired tunitsr — o
er-Type-e-mestre any- ?rra-n&—f—lred—er Ste ker—f ecred ferelburning-unit-nst
slesaified es-a-Type lat anits - , , :
28~ Gimitar Unite'- means il Fype- a5 -oreR -Fype bl or-aH-Type Jet-fuel
burning units-located-at-one plamt-

2:167-"Fuet™ means—any-form-of combustible metter- %se-hd--hqu—xé-—vapcrr— er
gasi-that is-used a3 asouree-ef honis

271tz YContrel- Eguipmentt- means--any - eqrdpment -used for -eel-leefrng er
eenfiming perticutate matter-for-thepu rpﬁse—-ef- pre*:-e-&t—m—g or-reducing-the emission
of -t-ins-&z—r— pethrani- nte the-eperraisr

2-1Z--"Btaek!- meewa s -but-not-be-limited tog-amy-duety -contrer equiripment
exheust-or-gimile= apvaratus ~ which wer:is— gasesandf er-p—a-rﬁetﬂa%e matHer-into-the
open-gier

213+ -“Particuiate Matter'™ means ary-materiel-ex eep’e -tnesnrdined srarter-ihat
exista in-a finely Gisided- fornmras-a ixguid or-setds

2714 Discherge Pointt -means-the—pemt— 8% whrc—h p-artreu}a-te-matter iz released
From-astack-inte open-airs ;

215 -YHeat-Inputi-meens- the-rate of- hreat-relopae fromr ol fuels -fred- fn-=H
simHar-unite vented by the test stack during the-test-rar perisd-
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a~-Besign Heat Input-¢ BHH means-the-heatinput levelthr MM Btu fhr)
forwhich an individuat firel-burning-unit -has beerr designed to-be-operated during
continunous-operations . o

b=-Totat Design Heat Input- ¢ LDHI} - means the-sum of -the desigm-heat
inputa-for ail-similar-unitsjecated at-ene-point-

e --Normat -Maximrm-Operating-Load (NMOE)" means-the-sunr of-the
Pesign Heat- Input-tevels {in-MM Btuwfhry -of the-simiar-unita) vented by -the test
staclk; -untess the- ewner foperator has eleeted-to-operate-ene-or more of-the-simiar
units venrted by the test stack-at or-befow-a specified percentage of-its-Besign-Heat
Inpui-tevel as-part of-a-compliance-program; -permit; or-consent -order-officially
aecepted-by-thre Commission - -hr sucir event,-the NMOE is the-sunr of the-Pesign-Heat
Inprt-levels-orfractions-thereof-as-appropriate (ize<s -NMOE-=-0-#- D, —+DHE 3=

2-16--YNormal -Operation! - when-used--r-the -context -of -fuel -quatity- and
combinationafired;-means-the type ;- quality ; end comb ination-of fuetts}) fired-which
e representetive-of-thefuel-or fwel-combination fired ; in-the unit{sj-teated; over-a
reasenable-period -prior te-the -test;-and-the-fuet-or fuel -combination-which-might
reasenably-be expected to-continue to-be fired in-this-unitafterthe-test=-if the-type
of fuel; ~quality- or-combination used-inr the-unit is warisbles-use-the type - qualty;
andH-or-combination fired-irr day—te—day operation-which cair reasenably-be-expeeted
to produce-the greatest partieulate matter-loading to-the- eortrot equipment (izes;-if
coal is-fired- eight-months- eut-of -the year and gas -is-fired feur months cut of-the
year;-eoal ig to-be-burned during the-test)=

- 17« ~LASTEMY- means American-Seociety for- Festing- and -Materiei;-1916 Race
Btreet; -Philadelphia;-Pennsyivania-19163-

2:18+ "Sampiing Plane'-means-thre imaginary-plare focated perpendicular-to the
gas-flow in-the- duct-or-stack at-the-place gelectedfor-the-extraction-of the-required
samples~

- 9-19--UPrebel-means the- part-of the pitobe-assembly- {nozzie; -sample-tubes

pitot--tube ;-filter -holderta )y r-senser{s));-whiclh -precedes--the-1ast-fHter-in-the
sampling-trair and conveys-the sampie gas and-particuiate-matter from the nozzie
intet-to tire-loat- filter -discused for collecting stack-particulate-matters

2:90-UPrimary- Fitter'L means- the-tast-fiker- used -in-the- sempling -train-te
separate-the particulate matter-sample-from-the sampled stack-gas~

901 - Prefitter means a-filter-used-ir the-sampling train prior-to the-primary
filter for- the- purpose of-reducing- the-particulate-metter-buthki—up-on -the -primary
fHters
§$45-TP2-3-Section 3. Symbols.

3.1. Ab = (Sd) x (Va), Ab is the estimate of the weight of residue,
prior to use, in the acetone wash volume used (grams)
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3.2. An = cross-sectional area of the sample nozzle (ft®)

3.3. As = cross-sectional area of the sample plane (ft*)

3.4. ASTM =  American Society for Testing and Materials

3.5. B = . percent moisture in the sampled gas, by volume, on a wet

basis, divided by 100

3.6. BE = the boiler therma!l efficiency _(percént)

3.7. C = 453.592 grams/pound

3.8. °C = degrees Centrigrade

3.9. ¢fm = cubic feet per minute

3.10. CEM = continucus emission monitoring egquipment

3.11. CO = carbon monoxide

3.12. €O, = carbon dioxide

3.13. d = diameter of nozzle {inches}

3.14. DGR = dry gas meter reading: the sample gas volume meter

reading at meter conditions (cubic feet)

3.15. ADGR = diffepence between two consecutive DGR's, the volume
sampled at each sampling point (cubic feet)

3.16. EA = . excess air fraction

3.17. F-factor = a facter representing a ratio of the dry flue gases
generated to the calorific value of the fuel combusted (dscf/lO Btu)

3.18. Fi = . . guantity of each fuelfired in a fuel burning unit during the
total test run peried {(in appropriate units)

3.18. °F =7 degrees Fahrenheit

3.20. Fp = —vombined correction factor for units and pitot tube
deviation

3.21. £t° = cubic feet

3,22, ft/min = feet per minute

3.23. gm = grams
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3.24. hbd =  averageenthalpy of steam/water leaving boiler as blowdown
(Btu/lom) i ) '

3.25. hi = average enthalpy of steam or other working fluid entering
the boiler of the fuel burning unit {(Btu/lbm)

3.28. ho = average enthalpy of steam or other working fluid leaving
the boiler of the fuel burning unit {Btu/lbm)

3.27, AH = —  pitot tube differential reading (inches Hsz)ﬂ

3.28. AHp = indicated differenticl pressure when the test pitot tube is

used at the calibration point

3.29. AHs = = -indicated differential pressure when the standard pitot
tube is used at the calibration pcint

3.30. Hg = mercury

3.31. HI = . heat input per fuel burning unit(s) (10° Btu per hour)

3.32. H5 = hydrogen sulfide

3.33. HVE = higher heating value of the fuel on an as fired basis (in
Btu/lbm)

3.34. HVI = _average Btu value of each fuel used on an as fired basis,

In appropriate units (Btu/lbm, Btu/gal, ete.)

3.35. in. Hg = inches of mercury, pressure

3.36, ISKo = overall isokinetic factor, ratio of total actual sample volume
{Qm) to the total isokinetic sample volume (Qo), both volumes adjusted to standard

conditions :

3.37. ISKp = point isokinetic factor, ratio of the actual sample volume to
the isokinetic sample volume

3.38. %ISK = - 100 (ISKo-1)

3.39. Kp = coefficient of deviation of the Type S pitot tube used in
sampling, determined by calibration

3.40. Ks = coefficient of deviation for a standard pitot tube
3.41. ibf =- = pounds force
3.42. lem = pounds mass
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3.43. Ma = particulate matter obtained from the evaporation of the
acetone washings {grams) - '

3.44. Mbd = average mass flow rate of blowdown (lbm/hr)

3.45. Mf = particulate matter collected by filter(s) (grams)

3.46. Mg = mclecular weight of gas sample on wet basis

3.47. mf = average mass flow rate of steam through the beiler (lbm/hr)

3.48. mg = - milligram

3.49. ml = milliliter

3.50. Mn = -Mf + Ma - Ab (grams), indicated weight of particulate

matter collected by the sampling irain

3.5i. n = number of items in 2 set of related items

3.52’.’N2 = _nitrogen

3.33. O, = - OXygen T

3.54. @ = gum of all extraction times at gll points sampled per run
{min.) ' o '

3.55. Pp = atmospheric pressure (in. Hg)

3.56., Pf = ash fraciion of the non-metered fuel on an as fired tasis

3.57. Pm = absolute pressure of gas at meter (in. Hg)

3.58. Pm = average absolute pressure of the sampled gas at meter

conditions for the test run (in. Hg)

3.59. Ps

absolute pressure of gas in stack at sampling plane

3.80. gm = actual sample vblume for each sample point adjusted to 88
°F and 29.92 in. Hg (ft*)

3.61. @m = sum of all gm for each test run /ft’)

3.62. go = “volume of sampled gas for each goint if isckinetic conditions
were maintained, adjusted to 88 °F and 29.92 in. Hg {ft")

3.83. Qo = sum of all go for each test run (FtH

3.84, 8d = - - -residue found in acetone blank {(gm/ml)

6




45CBR2 APPENDIX

3.85. = - .pi, 3.1418

3.86. At = elapsed time at each sampling point {minutes)

3.687. Tf = .-temperature of the primary out-of-stack filter holder, when
used {(°F) _
oF) 3.68. Tm = temperature of gas sample at volume meter for each point

3.69. Tm = average temperature of gas sample at velume meter for test
run (°F) - . _

3.70. Ts = stack gas temperature (°F)

3.71. Va = volume of acetone wash (ml)

3.72. Vac = vacuum (inches of mercury)

3.73. Vm = =sum of all ADGR for the test run (ft*)

3.74. Vmstd . = . Vm corrected to standard conditions

3.75. w = 1/(1 - 3), ratio of wet gas veolume toc dry gas volume

3.76. W = We + Wd (grams), amount of Hzo removed from the sampled
gas - _

3.77. We = amount of water collected iﬁ the condénser or impingers
(grams)

3.78. wd = amount of water coliected by the drving agent in the

absorber {grams)

11

3.79. % percent

3780 - -WYAP GG = - -West-Virginia Air-PoHution Centrot -Commission

§45-92—4=-Section 4. Adoption of Tesi Methods.

4.1. For determining compliance with the mass emission rates as delineated
in *hisCeommissionr's Reguletion-245CSR2 - "To Prevent and Control Particulate Air
Pollution From Combustion of Fuel in Indirect Heat Exchangers™, a person shall
utilize those Reference Methods, in particular Method 5, 5B or 17, as contalned in
40 CFR, Part 80, Appendix A [as of July 1, %5881994] with the following
amendments: '
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8. Primary filter media shall be. maintained at, or about, stack
temperature. The temperature of the primary filter media shail not exceed that of
the stack except that in cases where sampling follows a wet scrubbing device the
temperature of the primary filter may be adJusted to a mam tained temperature of up
to 250 °F. : ; _

b. The result of each compliance test is to be the arithmetic average of
three (3) complete sampling runs conducted within-a seven (7) day period.

c. A complete sampling run shall be one coemplete determination of the
total particulate matter emission rate through the test stack for which;

A. the minimum total sampling time is twe (2) hours; and

B. the minimum total sample volume is sixty (60) cubic feet
adjusted to 88 °F and £29.92 inches of Hg. Smaller sampling volumes and shorter
sampling times may be approved by the Direcior on a case-by-case basis when
necessitated by process variables or other factors..

d. Any and all references in 40 CFR, Part 80, Appendix A, fo the
"Administrator” is amended to be the "Directcr”.

In carrying out these metheds for the purpose of determining mass
emission rates, it is understood that cther Reference Methods contained in 40 CFR,
Part 680, Appendix A are integral parts of Methods 5 and 17 in particular, but not
inclusive, Methods 1, 2, 3, and 4.

§45-TP2-5-Section 5. Unit Load and Fuel Quality Requirements.

5.1. All compliance test runs, which are to be included in the test result for
a unit or a specified number of units, shall be conducted while the unit or group of
units is operated at or above the normal _maximum operating load for the specified
unit or group of units; while fuel or combinations of fuel representative of normal
ocperation are being burned; and under such other relevant conditions as the
Director may specify based on representative performance of the specified units.

§45-TP2-6=Section 6. Minor Exceptions. s

6.1. In the interest of practicality, the Dirgctor or his designee may allow
minor exceptions, rot related to test.szite safeiy, to_the spemfmatlons of these
methods, if the Director or his designee concludes.that in a particular case, the
grantmg of such exception would not mvahdate the test results. If such except;ons

are granted, alternate specifications may be prescribed.

8.2. If an exception as described above is granted, the scope of the exception
and any alternative specification prescribed shall be recorded in a letter of exception
signed by the authorizing official. A copy of such letter of exception shall be
attached to the test report.
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§45-TP2—=Section 7. Pretest and Post Testi General Requirements.

7.1. The owner/operator required to conduct tests and his test conguliants
shall become familiar with the requirements of Reguletieon-245CSR2 - "To Prevent and
Control Particulate Air Pollution From Combustion of TFuel in Indirect Heat.
Exchangers", Reference Methods as contained in 40 CFR, Part 60, Appendix A, and
the requirements as delineated in this »eieAppendix, including all forms, equations,
and definitions. Questions of interpreiation, applicability, or exception, shall be
resolved with the Director or his designee prior to conducting the test.

7.2. When a compliance test conducted in accordance with this reteAppendix
is required, the owner or operator of the affected unit(s) shall be notified in writing
by the Director or his designee. The notice shall prescribe the following:

a. the unii(s) to be tested;
b. the identification number to be assigned to the test;

¢. the date by which the test is to be completed and the test report
submitied; and

d. the person, if cther than the Director, to whom the test report is
to be submitted, and with whom guestions concerning the test procedure may be
resolved. Test report forms (see AppendixAttachment) for filing the results of the
compliance test are available from the CommizsionDivision of Environmental Protection
on reguesti.

7.3. At least thirty (30) days prior to each compliance test, a test protocol
shall be furnished to the Director for kis review and approval and shall include as
a minimum, the following information:

a. Identification and description of the unit(s) that are to be tested.

b. A discussion of the manner in which the unit(s) shall be operated
during the test periods with respect to operating loads, representativeness of
fuel(s) fired, operating temperatures, and other factors which may affect emissions.

c. A description or listing of unit and control equipment data that shall
be monitored and recorded during the test runs.

d. A description of test methods and equipment that shall be employed
with reguests for approval of any variances tc test method procedures or sampling
equipment designs set forth under these-pulesthis Appendix.

e. A drawing of the stack or duct sections where samples shall be taken
showing distances to upstream and downstream gas flow disturbances or bends and
changes in duct or stack cross sections.
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f. A drawing of the test plane(s} showing dimensions and number and
location of sampling (traverss) points.

g. The sampling time at each traverse point and total sampling time for
each test run. If the sampling time per traverse point is to be less than five (5)
minutes, comments shall be included concerning the variability of gas flow and
temperatures during the shorter sampling time and how the sampling rate shall be
monitored and adjusted to maintain isokinetic conditions.

h. The minimum volume (SCF) cf gas that stall be sampled per test
run. : : L

i. The name of the person to contact concerning the scheduled tests
and affiliation of personnel who shall conduct the tests.

j. A copy of the last individual stack registration approved by the
Director in accordance W1th Sub Sectlon 34 1 {b} of -E&te{,cnmmens-&-ﬂegu-}aacﬁ
245CSR2.

k. A statement concerning where the laboratory analvses are to be
conducted and a description of the chain of custody for collected samples.

1. The anticipated date that subject testing is to be performed.

7.4. Notification of the actual dates upcn which compliance testing will be
conducted shall be provided to the Director, in writing, no later than fifteen (15)
days prior to the date of the first test run s¢ that he may, at his option, have an
ocbserver present during the test runs and sample analyses. Such notification may
be submitted with the test protocol, however, the actual date of initial testing shall
not be less than thirty (30) days from date of protocol submittal. Within constraints
Imposed by available facilities, copies of test field data sheets, laboratory sheets,
unit operating logs and similar relevant data collected during the test runs shall be
provided to the WWAPCEWest Virginia Division of Environmental Protection observer
upon request at the conclusion of the iesis. Any such data or other information so

made available shall be treated as confidential upon request Dy the operator and shall

not be made available te the public. The owner/cperator shall place the word
Teonfidential” upon all such information which is gatheresd and retained by the
WSAPCEWest Virginia Division of Environmental Protection. If facilities and
circumstances allow, the WWFAPEEWest Virginia Division of Environmental Protection
test observer shall, at his option, observe the laboratory analyses.

7.5. A compliance test report providing the information summarized belew and
any additional information that the Director may require shall be submitted to the
Director within sixty (60) davs of the completion of the compliance testing.

a. General Information

A. Plant name and location

10
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B. Units/stacks tested
C. Name and address of company performing the tests
D. Test dates and times

b. Report Certification

The follewing persens shall certify that the test report contains
true and accurate information:

A. Test team supervisor
B. Reviewer of test report (if applicable)

C. If test is performed by source owner, the report shall also be
certified by facility owner/operator

c. Test Summary
A. Description of emissions sources/stacks tested
B. Purpose of test
C. Poliutants measured
D. Operating data

(a) Unit{s) configuration and air polluiion control
equipment flow diagrams.

(b) Summary of operating parameters including steam or
electricz]l production rates and other relevani perameters measured and recorded
and/or caleculated for test periods shall be attached to the report.

(e) Pertinent control eguipment and operating data
recorded and/or calculated for the test period should be attzched to the report. As
each boller operation and associated control equipment normally presents a unigque
case, pertinent data shall be determined on a case-by-case basis.

(d) Description of any unusual or non~typical operating
mode, fuels, soot blowing, blowdown, etc. occcurring or used during the tests.

d. Test Results

A. Mass emission test resulis with emissions reported in units of
the applicable standard and in pounds per hour.

11
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B. Visible emissions test results, if applicable, as measured by
observer or transmissomeier. Ifobserved by personnel from iest company or plant,
evidence of observer's certification shall be 2ttached to ths report.

C. Description of cellected samples (if such information is deemed
te be useful).

D. Description and discussion of real or apparent errcrs involved
in itest or process measurements, analysis, etc.

e. Test Procedures

A. Description of test equipment including drawing of sampling
train. ' - : ’ ST T o

B. Description of test procedures employed with detailed
documentation of any deviations from methods required by this ruteAppendix.

C. Description of analytical procedures employed with detailed
documentation of any deviations from methods required by this ruteAppendix.

D. Dimensioned drawing of sampling port location showing
distances to upstream and downstream gas flow disturbances.

E. . Cross~secticnal drawing of sampling plane showing location
and numbers or other designations of sampling points.

f. Appendix

A. Copies of criginal field data sheets from test runs.

B. Copies of originzl log sheets, strip charis and other process
or contrel equipment date recorded.during tests. These attachments shall be
certified by -a responsible plant official. As each boiler operaticn and associated
control equipment normally presents a unigue case, pertinent data shall be
determined on a case-by-case basis.

C. Laboratory repecrt including chain of custody.

D. Description of test eguipment calibration procedures and
calibration results for test equipment used. .. = __

E. Description of calibration performad on devices recording
important operating data during the iests.

F. Copies of strip charts or other original ocutputs from
continuous emission monitoring (CEM) eguipment on the tested source and
description of CEM system calibration and operation prior to and/or during tests.

12
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G. Originals of any visible emission readings taken during test
period.

H. Copies of relevant correspondence such as W&ZA_-P-CéWest
Virginia Divigion of_ Env1r0nmenta1 Protecﬂon letters approvmg test method
variances.

1. Names and titles of persons involved in the test including
sampling team members, company personnel, and cutside observers.

7.8. Subject to the provisions of Section & of this rﬁieAEQendix, Minor
Exceptions, a complete sampling run is one complete determination of the total
particulate matter emission rate through the test stack for which:

&. the composite particulate matier sample is extracted frcﬁn the duct
or stack at a location and from the number of sampling points prescribed in Method
1 of 40 CFR, Part 80, Appendix A [as cf July 1, 19881894];

b. the sampling eguipment and its method of operation for collection of
particulate sample meetis the criteria and requirements prescribed in Method 5, 5B
or Method 17 of 40 CFR, part 80, Appendix A [as of July 1, $98819941;

c. the overall sampling rate is within + 10% of the overall isckinetic
sampling rate, as caleulated in Method 5, 5B or Methoed 17 of 40 CFR, Part 50,
Appendix A [as of July 1, $98818384]; whichever is applicable;

d. the stack gas components data is determined as prescribed by
Methods 3 and 4 of 40 CFR, Part 80, Appendix A, [as of July 1, $98813941;

e. the other provisions cf this ruteAppendix are met and sufficient heat
input and fuel quality data is provided to verify that the requirements of Sub—
Section F-87-elow§ are met; and

f. sufficient data and commentary is provided with the submitted test
report forms to allow the Director or his designee to evaluatie the reported test
results and the conditions under which they were obtained.

§#45-TP2-8-Section 8. Heat Input Data Measurements.
8.1. General.
a. The data measurements required to determine the total heat input

ic the fuel burning unit{s) vented by the test siack during the test run period
depends on the computational method applicable.
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This ruteAppendix prescribes three (3) computational methods:

Method 1H - Fuel Use Basis
Method 2H ~ Steam Balance Basis
Method 3H - Flue Gas Analysis Basis

The test supervisor is to submit data on the heat input(s) based cn the
Fuel Use Basis (Method 1H} whenever coal scales or other fuel meters, as
appropriate, are available.

If the appropmate fuel metering device(s) are noct available, Method 2 -
Steam Balance Basis is to be used.

For all test runs also submit data on the heat faput(s) based on Method
3H - Flue Gas Analysis Basis, in addition to the data required by Method 1K or 2ZH,
whichever is applicable.

b. The following Sub-Sections detail the specﬁ ic data required for each
method and the means of obtamxng these data.

8.2. Fuel Use Method (1H).
a. This computational method requires:

A. The measured amount of all fuel(s) Jfired in the fuel burning
units during each test run period, as determined by continuous coal scales or
equivalent and/or oil flow and/or gas meter(s). When gas is fired, the temperature .
and pressure of the gas meter(s) are needed.

B. The average moisture, ash, sulfur, volatile matter, and Btu
value(s) of fuels fired in the fuel burning units during the test run period is to be
determined and reported as follows: ,

{a) For coal:

{A) Obtain a representative sampie of the coal fired
in each fuel burning unit during the test run period. This sample is t¢ be obtained
in accordance with the Commercial Sampling Procedure of ASTM: Method D 2234-76
or its latest rewvision. ~ Consult this ASTM standard for details of the reguired
procedures. Sampling and analysis of coal erntering bunkers or silos feeding the fuel
burning unit to be tested is alsc acceptakle previded that ASTM requirements are
met and that such sampling/analysis properly represents the quality of the coal
burned during the_test periods. B o
_ (B} Prepare the reduced gross sample, obtained
above, for laboratory analysis in accordance with ASTM: Method D 2013-72,
"Preparing Coal Samples _for Analysis” or iis later revision. Consult this ASTM
standard for detiails of the required procedure. In this ASTM method, further
amplification is given to the methods of reducing the gross sample to a laboratory

14
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sample and preparing the laboratory analysis. The laboratory sample is so prepared
that 100% of the coal sample shall pass through a Nc. 80 {250 micron) sieve. The
final preduet is thoroughly mixed prior to extracting analytical samples.

(C) Extractananalytical sample from the laboratory
sample and determine the moisture, ash, and volatile matter content of this sample
in accordance with ASTM Method D 3173-73 or ASTM Methed D 2961-87 (Moisture),
ASTM D 3174-82 (Ash), and ASTM D 3175-82 (Volatile Matter) cr their latest
revisions. Consult these ASTM standards for details of the required procedures.
In these ASTM methods, procedures are prescribed for determining the moisture,
ash, and volatile content of the sample.

(D} Extract another analytical sample from the
laberatory sample and determine the Btu ccntent of the sample in accordance with
ASTM: Method D 2015-77 "Gross Calorific Value of Solid Fuel by the Adiabatic Bomb
Cealorimeter” or its latest revision. Consult this ASTM standard for details of the
required procedure.

(E) Extract another analvtical sample from the
laboratory sample and determine toial sulfur content of the sample in accordance with
ASTM Method D 3177-75 "Test for Total Sulfur in the Analysis Sample of Cozl and
Coke" or ASTM Method D 4239-85 or their latest revisions. Consult these ASTM
standards for details of the required procedures.

(F) Send a sezaled and marked one pint sample of the
laboratory sample representative of the gross sample, to the CommissionDirector with
the test report. If drying was used in reducing the gross sample to the laboratory
sample, indicate the percent loss of moisture during this process. For each
container provide the test identification number assigned by the WWARGEWest
Virginia Division of Envircnmental Protection in accordance with Sub-Section 7.2.1
of this ruteAppendix and the test run number.

(b} For Fuel Oils;

Determine the supplier's name and address, and the
specifications for the cil supplied. Use the supplier's specificaticns when available
for the ash content and Btu value of the oil. When such specifications are not
available, determine the grade of il fired, by referring to any Standard Engineering
Handbock. As such the Handbock and appropriate edition should be properly
identified, for inclusion as part of any results submitted to the agency for the ash,
sulfur and Btu values. Send an eight ounce, sealed and marked, sample of the oil
fired during the test to the CommissionDirector with the test report.

{c) For Natural Gas:
Determine the supplier's name and address, and the

specification of the natural gas supplied. Use the supplier's specification for the
Btu value of the fuel. Ash may be considered negligible.

15
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{(d) Other Fuels:

Determine the name and address of the supplier(s)
or producer(s) of any other materials fired during the test run period. Determine
the source(s) of the fuel(s). Use the supplier{s)}'/producer(s)’ specifications for
the ash, sulfur, and Btu value. When such specifications are ot available, resoive
with the Darector or his designee, the method which shall be used to determme these
values, prior to conducting the test. Submit an apprc’pmate small sample of the fuel
fired, 1f other than a gas, to the Eﬂmmﬂamﬁmrector ina sealed and marked sampla
container. .

§.3. Steam Balance Method (2H).

This method requires a meterials balance and Inlet and outlet
water/steam or other media pressure ahd temperature data durmg the test run
period, for the boiler(s) of the fuel burmnv umt(s) vented by the test stack

a. Measure the mass flow rate of all water/steam or other media flowing
through each boiler, including blowdown

b. Measure the inlet and outlet pressure a1d temperature of each
water/steam circuit, including blowdown.

c. Construct a flow diagram of the water/stzam or other media flow
circuit(s) on Form THI-II (2H). Record the measured data on th1s form, 1nd10at1ng
the data points on the diagram. - : © s =

d. Determine the beiler manufacturer's name and addrese;, and the
boiler type and model number. From the manufacturer's specification, determine the

boﬂer{s) thermal efficiencies. If such specifications are not available, describe in

§.4. Flue Gas Analysis Method (3H).

&. This method involves determining the hest input for the boiler(s)
of the fuel burning unit{s) vented by the test stack utilizincr”

A. appropriate F-factors as containad in 40 CFR Part 60,
Subpart D' {as of July 1, &88819943, and

B. total volume of stack gas discharged through the stack during
the test run; and

C. the average excess air discharged [0 % or CO ’6] through the
test stack during the test run pericd.
b. Appropriate F-factors are to be obtained from 40 CFR, Part 80,
Subpart D [as of July 1, 198819841, unless carbon content of fly ash or bottom as‘n
exceeds five (3) percent on z per wezght bd_SlS In ‘these cases, consult the Director
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or his designee prior to conducting the test to determine and resolve a suitable F-
factor adjustment. ' s

¢. Total Volume of Stack Gas.
The total volume of stack gas is determined from:

A. volume meter readings obtained during subject test run and
recorded on Form TD:™ Test Run Data Sheet for each test run.

d. BStack Excess Air.

A. Forlow nitrogen content fuel(s) {coal, fuel o0il, natural gas),
the stack excess air can be computed from the data obtained from the Orsat analysis
and recorded on Form TOA - Laboratory Data Sheet (Orsat) for each test run. If
blast furnace gas, producer gas, or other fuel(s) of high nitrogen content are used,
consult the Director or his designee prior to conducting the test to determine and
resolve a suitable method of determining the excess air when such fuel(s) is burned.

§45-T02-8<-Section 9. Computations and Daia Analysis.

This section prescribes the computational method to be used in computing the
pariiculate matter stack emission rate for the test and evaluating the supporting test
data. Perform the computations and analysis prescribed in this section for the data
obtained from each test run which is to be part of the submitted test resuits. Record
the measured data and the appropriate computations on the designated test report
forms, a copy of which Is in the Appendix. Submit sufficient commentary with the
test report data to fully describe the conditions under which the data was obtained
and any factors which might affect the evaluation of the test results.

8.1. Particulate Matter Sample Weight Determination. (Form TLP -~
Laboratory Daia Sheet (Particulate)).

Mf = perticulate matter (grams) collected by the primary filter,
including andy prefilter if used

Ma = particulate matier (grams) obtained from the evaporation
of the acetcns washings of the internal sampling ftrain surfaces exposed to the
particulate sample prior to the primary filter

Ab = _.particulate matter residue (grams) in the volume (Va) of
acetone wash used for Ma above, as determined by the acetone blank analvsis [i.e.,
Ab = (8d) (Va); where Sd eguals the residue found in the acetone blank ansalysis in
gm/ml, and Va equals the volume of acetone used in the acetone wash for Mz above]

Mn = -~ DMf + Ma - Ab = the indicated weight of particulate matter
ccllected, in grams :

17
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8.2. Moisture Determination. (Form TLH: Labtoratory Data Sheet -
Moisture; Forms TD; Test Run Data Sheet).

Record all measured and calculated data on the appropriate forms.
Compute and record the following:

Vm = - (ft’) the sum of all ADGR for the run, where ADGR is equal
to the indicated amount of gas sampled at each pomt durmg the extracuon interval

Tm = ~ ("F) average temperature of the dry gas meter during the
test run. Tm = average dry gas meter temperatures {(°F) at each sampling point.

Pm = -{in. Hg) average absolute pressure at the dry gas meter
during the test run. Pm = the average absolute pressure at the dry gas meter for
each sample point, where Pm = Pb - ‘iJac, P'b barometrlc pressure Vag = meter
vacuum. o - T - -

We = ‘amount of water collected In condenser or impingers
{grams) o

wd = amount of water collected by the drying agent used after
the condenser or impingers {grams)

W = We + Wd {grams)

B = percent moisture in the sampled gas by volume on a wet

basis, divided by 100

B = - 374 Pm Vm
“T/ - _ -+ - w
Tm + 4860
w = moisture correction factor;ratio of the velume of wet sample

gas to the volume of dry sample gas

w = 1/ (1-5B

€.3. . Sample Gas Density and Exeess Alr Deterrnmatlon. {Form TOCA -
Laboratory Data Sheet (Orsat))

a. Gas Dénsity. T o ' N .

A Record the Orsat analysis for all three runs ocn Form TOA
(Laboratory Data Sheet) on lines 1 through 9. Compute and record the average
value of CO_, 02 CO.and 1\2 for each run on line 10 or the value of these components
of the composzte sample, if‘obtained (optional), on line 11.

18
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B. Transcribe the values of w {(moisture corraction factor)
from Form TLH to Form TOA in blocks 12 for each run. Transcribe the values of B,
the percent watar (wet basis) from Form TLH to Form TCA in column 13, line 14, for
each run. S }

C. Correct the average component volumeiric percentages, dry
basis (line 10), to volumeiric fractions (wet basis), by dividing by 100w and enter
these values on line 14 for each test run.

D. Multiply each of these volumetric fractions (wet basis - line
i4) by the corresponding molecular weights on line 15 and enter the values on line
16. : '

E. Enter the sum of the values on line 16 for each run in the
appropriate box on line 17, the apparent molecular weight of the wet gas (Mg).

F. Determine the wet gas density for each run by dividing the
molecular weight for the run (on line 17) by the number 29 and enter this quotient
in the approprizte box cn line 18.

b. Excess Alr.

Compute and record the excess air fraction for each run using the
average dry gas analysis from line 10 and the formula shown on line 20. Record
excess alr fraction (EA) in the appropriate box on line 19.

Note: The excess air fraction equation present con line 20 of Form TOA is not
applicable when producer gas, blast furnace gas or other fuels high in nitrogen
content are used. -

9.4. Actual Sample Gas Volume Determination. (Form TD: Test Run Data
Sheet).

a. For each point sampled during the run compute the actual volume
drown through the sampling nozzle adjusted to standard conditions of 88 °F and
29.92 inches of Hg as indicated below:

gm - = - -Actual sample volume (in cubic feet) drawn through
the sampling nozzle for each sampled point adjusted to 88 °F and 29.92 inches of Hg.

gm = {(ADGR) (w) . 528
{Tm + 480)
Pm o
29.92
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WEERE, .

ADGR, w, Tm, and Pm are deflned in Sub Sectmn 9.2 of this
Section and are recorded on Form TD._ -
b. Record the computed values of gm for each samplied point on the
appropriate line of the column labeled gm on Form TD. Sum the values of gm for all
points included in the run and enter thas value (Qm) in the block S0 1abe1ed

9.53. Isckinetic Sample Volume Determination. (form TD: Test Run Data
Sheet). - : : :

a. For each point samples during the run, compute the volume of
sample gas (adjusted to B8 °F and 29.82 inches of Hg) that would have been drawn
through the sampling nozzle if isokinetic conchtlons were mamtamed as indicated
below: N

go = - Isokinetic sample volume, the volume of sampled gas
(in cubic feet) for each sampled point, if isokinetic coqdltmns were maintained,
adjusted to standard conditions of 68 °F and 29.82 inches of Hg. Fer conditions
where static pressure in the duct or stack belng tested is rnore than 20 in. H,0O,
consult with Director or his designee. = -~ -

.5
qo = 60 (528) (Fp) (An) AH
T Tt Ts + 480
At
WHERE, ) T S =
Fo = -combined correction factor for units and Pitot tube

deviation:

Standard tube = 2.9Q (units) x 1.00 (deviation} = 2.90
Type S tube =2,90 (units) x £.83*(deviation) = 2.41

¥Note: The deviation for the Type S tube may vary for
different sampling confag‘uratmns and should be determined by calibration against
a standard pitot tube for each Pitobe arrangement per Wathod 2 of -iO CFR Part SO
Appendix A [as of July 1, }988199-1] T

R An = the cross= sec‘uonal ares of the samphng nozzle n
(ft%) _ o -
AH = Pitct tube dlfferenUal s=ad1ng** in inches of H,
**Note: _  If the particular pitet tuke differential indicator used

is calibrated to give a reading of the square root of AH (¥ AH), change the heading
of the "AH" column on Form TD to vAH and modify your computations for go as
appropriate. B ]
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Ts = .. Average siack gas temperature (in °F) at each
sampled point during the extraction time at that peint.

At = elapsed time at each sampling point (minutes)

b. Record the computed values of go for each sampled point on the
appropriate line of the column labeled gc on Form TD. Sum the values of go for all
points included in the run and enter this value (Qo) in the bleck so designated.

9.8. Fractional I[sokinetic Rate Determination. {(Form TD: Test Run Data
Sheet).

a. For each point sampled during the run, compute the point
isckinetic facter (ISKp), which indicates the average degree of dewviation from
isokinetic conditions during the sampling {extraction) time at that peint. ISKp is
cocmputed as follows: ’

ISKp = the point isokinetic factor, the ratio of the actual
sample volume to the isokinetic sample volume, both volumes adjusted tc standard
conditions of 88 °F and 29.82 inches of Hg

ISKp = ) qm

qo
WHERE,

qmis defined in Sub-Section 9.4 and go is defined in Sub-Section
8.5 of this »uteAppendix, both values are recorded for each point on Form TD.

b. Record the computed value of ISKp for each sampled point on the
appropriate line of the coclumn labeled ISKp on Form TD. The value of ISKp for each
sampled peint should not vary greatly frem the overall isckinetic factor (ISKo).

c. For each run, compute the overall isokinetic factor (ISKc), which
indicates the overall degree of deviation from isokinetic conditions during the run,
and which is used in the weight emissicn rate computations of the next section. ISKo
is computed as follows:

ISKo = the overall isckinetic factor, the ratio of the total
actuzl sample volume to the total isokinetic sample volume, both vclumes adjusted to
standard conditions of 68 °F and 29.92 inches of Hg.

ISKo = - - Qm
Qo
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WHERE, o L ~

@Qm is defined in Sub-Section 9.4 and Qo is defined in Sub-Section
9.5 of this rufeAppendix, both values are recorded for each run on Form TD.
d. Record the computed value of ISKo for each run in the block so
designated on Form TD. If the value of ISKo is ouiside the range of 0.9 to 1.10,
reject the run result. T e T
e. Compute the value %ISK as follows: retain the sign and record
on Form TR-II: Summary of Test Run Results.. '

SISK. oo 0 ISKo -1
9.7. Particulate Matter Emission Rate Determination. (Form TD: Test Run
Data Sheet, Form TR-1I: Summary of Test Run Results}. T :

The particulate matier emission rate for each run is computed from the
following equation:

Mn «+ As - 80 « 1

M(P)n = Mno =0 S S
C . An 8. ISKo =
WHERE, o - oo T I

M{(Pin = the particulate matter emission rate {in pounds
per hour) for the te_j‘girunf e o

Mn = =.Mf + Ma - Ab mdu,ated we;ght of parhcuiate
matier (in grams) collected by the samphng tram

C == - 453.592 grams/pound

As = - the Qross _s_ectionel area of the sampling plane
(ft%) ) T SR e

An = - thecross-sectional area of the sampling nozzle
(1% L L

60 = 50. minutes per hour

<) ‘ = - - the sum of all extraction times at all points

sampled per run {the sum of At's). The total samphnrr t1 ne, not mcludmg movement
time from port to port. T

ISXo = . . Qm/Qo = the overall isokinetic factor for the
run. The ratio of total actual volume samgled to_the total isokinetic veolume, both
values adjusted to 88 °F and 29.92 inches of Hg on 2 wet basis.
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The values of Mn, As, An, 8 and ISKoc for each run are recorded
on Form TD: Test Run Data Sheet.

Record the wvalue of M(P)n for each test run on Form TR-II:
Summary of Test Run Results.

9.8. If more than one sampling plane was required to evaluate the total stack
emission rate, perform the computation specified in 9.7 of this ruteAppendix for each
sampling plane then sum the values of M(P)n for all sampling planes used. Record
the total emission rate for each run (all sampling planes) on Form TR-II as above,
then compute the average stack emission rate for the test. Note the number and
designaticns of the sampling planes used under comments. If more than one sampling
train was used simultaneously to sample the required number of sampling points at
one sampling plane, the values of Mn, @m, and Qo are the sum total values for all the
sampling trains used for the one sampling plane.

9.9. Heat Input Determinations. (Forms THI-II: Heat Input Data Sheets:
Form TOA; Laboratory Data Sheet (Orsat); Porm TR-II: Summary of Test Run
Results). A

a. This Sub-Section prescribes three (3) methods of computing the
total heat input to the (similar) fuel burning unit(s) vented by the test stack:
Method 1H - Fuel Use Basis :
Method 2H - Steam Balance Basis:
Method 3H - Flue Gas Analysis Basis

Submit data and computations cn the appropriate forms.

b. Summarize the results of the selected cemputational methods on
From TR-II: Summary of Test Run Results for each run. Reccrd the type units
tested (see definitions for type), the total number of similar units associated with
the test run results, the two values of the toial heat input for all the units associated
with the test run results, as computed by the two selected methods, the total design
heat input and the total maximum normal operating load for the units associated Wlth
the test result {see definitions for the heat input terms).

8.10. Method 1H - Fuel Use Basis.

a. From the data obtained in accordance with Sub-Section 8.2, Heat
Input Data Measursements, compute the heat ianput for each fuel burning unit for
which this method is to be used, as Jollows:

bl
HI  =——80 2. ] (Fi x HVI)
®
i=1 10°
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WHERE, - -
HI = Heat input per fue! burning unit(s) in 10° Btu per
hour o . : .
Fi = - - The guantity of each fuel fired in this fuel burning

unit during the total test run period (8) in appropriate dimension units (e.g.,
pounds, gallons, SMCF) - o TT o T

Hvi =-- The average Biu wvalue of each fuel used, in
appropriate dimensional units related to the Fi umts (e g., Btu;’lb Btu{ gal,
Btu/SMCF), on an as Tired basis , - } ,

8 = .. _ The total test run period in minutes. The sum of all
extraction intervals {(At)

n = - The number of different fuels fired in the fuel
burning unit during the test run period ... ... :

NOTE .= When more than one fuel burning unit is vented
by the test stack, sum the individual heat input values for all units of the same type

vented by the test stack to obtain the total heat Input for the test

b. Record the values used in the computations, and the results on
Form THI-II (1H) : e em IO :

9.11. Method 2H - Steam Balance Basis.

a. From the data obtained in accordance with Sub-Section 8.3 of this
ruteAppendix, compute the heat input for each fuel burning unit for which this
method is tc be used, as follows: T =

HI = -mf (ho - hi) + Mbd {hbd)
10* (BE)
WHERE,
HI = Heat input per fuel burning unit in 10° Btu per hour
ho = Average enthalpy of steam/water or other medis

leaving the boiler of the fuel burning unit in Btu/lbm

hi = - -Average enthalpy of steam/water or other media
entering the boiler of the fuel burning unit in Btu/lb

mf = Average mass flow rate of steam/water or other media
through the beiler in 1bm/hour

Mbd = Average mass flow rate of blowdown in 1bm/hour
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hbd = -~ Average enthalpy of steam/water or other media
leaving the boiler as blowdown in Btu/lbm

BE = The boiler thermal efficiency (percent)

NOTE: The enthalpy values for the above equation can be
determined from the inlet and outlet temperatures and pressures of the steam/water
or other media flowing through the boiler using appropriate steam tables.

b. Record ihe steam flow, temperatures, pressures, and enthalpy
values on the steam/water or other media circuit flow diagram required on Form THI-
1I (2H}. Also record the necessary calculations and results on Form THI-II (2H) or
attached sheet(s). Sum the heat input values of all fuel ’ourmng units cf the same
type vented by the test stack.

9.12. Method 3H - Flue Gas Analysis Basis:

a. From data obiained in accordance with Sub-Section 8.4 of this
ruteAppendix, compute the heat input for each fuel burning unit for which this
methed is to be used, as follows:

HI = Vmstd - As + 20.9-%0
An 20.9 N
F-factor - 8
80
WHERE,
HI = Heat input per fuel burning unit in 10° Btu per heour
Vmstd = = Velume of gas sample measured by the dry gas meter
during run corrected to standard conditions of 68 °F and 29.92 inches Hg.

As = Cross-sectional area of the sampling plane (£12)
An = - Cross-sectional area of the sampling nozzle (ft)
%0 = Percent oxvgen centent by velume as taken from

Orsat analysis on Form TOA

F-factor = a factor representing a ration of the dry flue gases -

generated to the calorific value of the fuel combusted (dscf/lt)s Btu) , See 40 CFR
Part 80, Subpart D , .

C/ Sum of all extraction time at all points sampled per

run (minutes)
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b. Record Vmstd, %0,, F-factor, and.® on Form THI-II (3H).
Record calculations. - - :

§45-TP2-1o---~--- Inconsisteney-Between Reguilations- N

$8-irIn-theovent of onydurconsisteney-batween-this-regrdationr and amy-ather
regiiation - ef - the ~Commissionm - -sueh-inconsistency- - shatl -be--resoived - by-- the
determinationr -of -tire -Pirecter-and-sirch ~determination ~ashat- o -based-vpon-the
application~ of-thre--mere-stringent- prmsm--%erm—, -ee-r:&rtmn—-mt—]:re&,—-ru—l-e—er
regrrs o N )
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STACK TEST REPORT

Facility

Unit(s)

Stack

Conducted by

Under Regulation

Submitted on

to the

STATE OF WEST VIRGINIA
DIVISION OF ENVIRORMENTATL, PRCTECTION
OFFICE OF AIR QUALITY




Subject: STACK TEST REPORT

To:

TEST NUMBER

West Virginia Division of Environmental Protecticn
Qfifice of Air Quality
1558 Washington Street, East -
Charleston, WV 25311

{(For GAQ Use Only)

|

1. Facility

A. Parent Crganization

B. Pacility Name

C. PFacility Address/Location

IDENTIFICATION

D. Individual to Contact Regarding this Report:

Name

Title

Addrass

Telephone

E. Source Operation Tested.

F. Type of Contro

1l Egqguipment

G. Stack Designation

TEST SUPERVISOR (type)

{Sigrnature)

{Data}

APCC/72 - TL - R183

Page

of



Stack Test Report .. - .. ._

Test #

SUMMARY OF TBEST RUN RESULTS (TR-II)

Type Units Vented by Stack {(circle})-------

Number of Unlits Vented By Stack--=-=-=-=-=-==---
Total Heat Input (MMBtu/hr) - Method l1H---
Totzal Heat Input {(MMBtu/hr) - Method ZH~--
Total Heat Input (MMBtu/hr} - Methed 3H---
Normal Max Cperating Load (MMBtu/hr)-—-=----
Total Design Heat Input (MMBtu/hzr}--------
Total Coal Fired (pounds)-—--—-———=——=======
Average Percent Ash (coal)-=--—==——m———c—-—--
Average Percent Sulfur (ceoal)---—-——=—===-=
Total 0il FPired {(gallons) No. Qilm==—-
Average Percent Sulfur (c¢ll)----=-—===-==--
Toctal Gas Fired (MCP)-—-—-weemmemomm e m e ——

Stack Designation*

Run #1 Run #2 Run &3

ther _ | Ymm—————

Date Run Began--—-—-==-=—r=ee=———recee—————--

Time Run Began--—--=--—===-===--c-=——c—eecee——---

Length ¢f Run, minutes ( )=—=—=—=—=——===-—-—--

Number of Points Sampled----w==-—-"w——c———-

Percent Isckinetic Conditions: BIZGK ===

Total Sample Volume (Qm) (E£3)-———o—mowaewea

Percent Molisture: (B x 1lQ0)~==rm=m—=—-———-——

Particulate Matter BEmission Rate {lbs/hr)~i

Test Result-----=+—---= e ————

For WVAPCC Use Only-———=w—=w-cma e —ee—m =

Comments:

*2s registered with the Commission under Regulabticn II,

APCC/T7Z2 - TR(II) - R188

Page of




FII----------r .

Stack Test Report Test # —
: SAMPLING SITE DATA SHEET ISite Identification % }
Sampling Plane Schematic: {Show cross- ]Point Sarpling time (D t): K

secticonal dimensions, peort and polint

lpcakions, deposit buildup, etc.) {1) As: £L2

]{2) Nearest Upstream Disturbance
i bia's
} .
l
!
|

i Sampling Site Layout. (Shew dimenslonE; ge#srsl arrangsment, bends,
baffles, disturbances, with respect o the
sampling plane.]

(3)Nearest Downstream Disturbance%

{4) For Rect. Ducts: Equal Areas l

1/w ratio 5

; Minimum Reguired No. of Points i
[ f

' ] By Item i No. Points | Ck ]

! | H

r : ?

T = cem T T i e - ; J

Diameter or Eguivalent Diameter¥: f"jj %

1 [i

|

;

i

*Eq Dia = 2-[{length} {(width)/(length + width)] ; Inr Rectangulsr Ducts.

r

i
]

BPCC/72-88D/1 - R188 ) : Page of
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LABORATORY DATA SHEET
(Particulate)

Test #:

| ITEM/IDENTIFICATICN

WEIGHT (GRAMS)

Prefilter {1} =
Primary Filtex (2) =
Aceitone Wash Ma =

Subtcoctal =

-Ab =

Mn = .

Run #1 _Run #2 Run #3
(1} Prefilter | B | |
R1 R2 R3 B i i
T ' T !
IDN i i f (l)r 1
Run k1 Rup %2 Run_ #3
{2 Primary Filter
R1 R2 R3 B
IDN [ ' (2)
Mf = sum of (1) & (2)
Run #1 Run #2 Run &3 Blanki{s)
{2) Acetone Wash i i fAfter
R1 R2 R3 B W*JTare
H T h T
IDN} J % [ f Ma ! fa) %Change
Sd = (a)/(b} Va=| f(b} Wash
‘ ; - Volume
| Sd= gm/ml (ml)
L . e e B o .
1 T
Ab = (Va)(8d) = }
Summation
]

N

Laboratory Official (type)

o nd

(Signature)

(Date}

- TLP? - R13g

APCC/T2




LABORATORY DATA SHEET
{Moisture]

ITEMS/LDENTIFICATION

(1) Impingers/Ccocndensers

Ri RZ R3 ‘
IDN , [ f l wWc=

(2) Desicecant Contalners

R1 R2 R3
IDN ’ E [ j Wd=

]

(2} Summation: W=Wc + Wd =

WEIGHT(gms } /VOLUME* (ml)

Run #1 Run #2 Run #3

Run #1 Run #2 Run #3

(4) B = W/ {{ 374 (Pm) (vm)/(Tm + 460} } + WI

Run #l: B = ¢{ v/ Ll 374
Run #2: B = )/ 1§ 374
Run %3: B = ( ¥/ i 374

o /0 S S ¢ H]
3o 1/ ( [ I )]
}oA )/ ( )P o+ ( )1

(3} w = 1/(1-B}

w = moisture correction
factor

*#1 ml egulivalent tc 1 gram

Run #1 Run #2 Run #3

room temperaiture

LABORATORY OFFICIAL (type)

{Signatuxe) (Date)

APCC/72 - TLH - RI1ES8

Page

n



Stack Test Report

Test F

LABORATORY DATA SHEET
{Orsat)
Run #1 Run #2 Run #3
! Date _ Date . | Date
% By Vol., (Dry Basis) |_% By Vol., (Dryv Basis)| % By Vnl., (Dry Basis)
_|Time} _C0z! 0z CCO| Nz| Time [COz 10z ICO [Nz | Time | COz| Cal CO | Nz
2
3
s I
3 !
8.
|
7
i
8 J | |
) P t
18] Avg Avg Avg !
|11]Comp) | Comp Comp ;
12 W = -_i w = i ; W=
;-——1,— ---j<131 L Iyi3) :]{133
% by vol. (Wet Basis)(B)|% by vol.(Wet-Basis}(B)l % by vel. (Wet Baslis)(B)
; R T
1CO2! 0z CO | Na Hz20| CO2 0z |CO |Na !H:Ot COz 9z |CO [N: Hzoi
La _ | | i
15 |44 ' 32 28 | 28 18| 44 32 128 128 |_18; 44 i 32 |28_|_28 i8]
ST N . i }7
| | 1 J J f {
e T | -
;17J we = | =Mg ‘=Mqi =Mg
P i— . . i per—r————— f ;
- | |
18| Mg/29=) = Mg/ 29= = | Mgsas= =
| |
—— BX., Ex. —— 1 E
19} Air = | = EA| Air = |=Ea] Air = = EA
Aaitl b ] | I
|
WHERE Za* = (%02) = (%C0/2)
20 0.264 {%BN=a2) - {% Oz + (3%C0Q/2;

*Not applicable when procedure gas, blast furnace gas,

nigh in N2 are us=4d

+

S S

or other fuels

!

LABORATORY COFFICIAL

{Type)

{Signature}

(Date)

APCC/72 ~ TOA - R1838

T e oo

Page of
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. Stack Test Report Test #

HEAT INPUT DATA SHEET - 1lH
(8te2am Balance Basis) Run # '
e . —
! Fuel Fired Heakbingl Heat
i Number and Type Ash Fi Value [HViI) ! Input {(HI){ Sample
Type* Unit Fuel . Pt {pounds) (Btu/1tb) 106 Btu/hry No.*x*%
[
i
!
!
f
] i
!
| j
] 3
t
!
| | |
i t
| |
i | | |
1 é | ﬁ J
; i i
! ] |
t | . ' E
! ! ; :
| |
{ i |
% !
i i |
: i R I _
: ,73 Pf = ash 1, as Eired
i Totals**®* | fractions

% Type a, b, c; see definitlions. Lizt all fuels fired under each unit
designation beifore listing the next unit.

-

¥%* T ist the total heat input for sach type unlt separately. II Method

explair the methed of prorating the heat input between the diffesrent
L j=

appiicadble, (Use additional sheets agzggcgssg;y.J ‘
%% Az 1ist=d on Porm TAF, Laboratory Data Sheaet (Fuels). ie = : min.
PRCCE3ZS OBSERVER (type) i ' (Signature) ; {Date)

{
|
; i1H, 2H, or 3H were used in combination to dezermine the Heat Inputs
1
|
1
|
{
|
\
1

ApPCC/72 - THI-II (1H)/1 - R1é&s : - . L page of




Stack Test Report

Test #

HEAT INPUT DATA SHEET -

2H

(Steam Balance Basisi Run # :
|
Continuation: ?
i
|
i
|
i
APCQC/72 - THL - II {2H)/2 - R1338 Page of



Stack Test Report _ . Test #

As 2.5 - %202
Vmstd i — | '
- = |an 20.9

HI

[
!
%
L
|
E 10% - {F-factox] - 1/60 - @
;
i
1
|

|
i
WHERE, As
An
g P-factor =
|
. i
l
;
: !
; - {
| Run B ; vmstd (dscf) %Cz | ® {minutes) ! HI (10% Btu/hr) %
s : |
- |
T ' = | %
? |
5 : |
; i !
i . — 1
! % ;
i L _ ]
|
f -
| ;
i ;
|
é
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$tack Testht Report

Test 4

KEAT INSPUT DATA SHEET - 2H . f
{Steam Balance Basis) Run #
Heat Input f£or all fuels fired in BE:
this unit during the test run pericd:
5 Type Fuel Buxrning Unit
10% Btu/hr a b c.
Unit Designation: - 8 =
L
Schematic Flow Diagram and Compufations:
|
b
3
|
F
i
é
L
|
|
Reccrd the Heat Input ‘

Note: Use additional blank sheets as necessary.

for this unit in the appropriate column f£or Form THI-II (LlH).

3
o

ADCC/72 - THI-II (ZH)/1L - R188

Page
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Fl. oU, App. A 40 CFR Ch. } (7-1-93 Edilion) Environmental Prolection Agency Pt. 60, App- A, Meth. 1
Method 6C—DotormInation of Sulfur Dloxlde Method 17—Detormination of particulato
Emizsslons From Statlonary Sources (In-
strumental Analyzer Procadure)
Method T—Determination of nitrogen oxlda

ertlaslons Irom statlonary sources

dures In » teat method. Simllarly, for  plicnble amwi nre properly sxecuted; (2) In-
cmisslons from statlonary sourses (in- sources sublect to emlssion monitoring re-  cluding a wrltten description of the alter-
steck Mltration method) qulrementa, specille Inatructions pertainlng  natlve method In the teab report (Vho written
Method 18—Measuremont of gnarous organlc Lo any use of a test melhod as a volerence  method must be clear and must be capable of

compound emisslons by gas chromn- ; method are provided 1o the subpart or in Ap-  belng parformed without additionsl] instroc-
Method TA—Determination of nitrogen oxide topraphy 1 pendlx B. tion, and the the depree of detall should be
emlssions from atatlonsary sources—Ion Mathod 19—Delerminatlon of sulfur dioxlde Inclusion of methods in this appendix 1z shmilar to the detall contained In the tent
chromatographle method romoval efflclency and particulate, sul- not tntended as an endorsement or danlal of  mcthoda): and (3) providlag any rationate or
Method 73—Determination of nitrogen oxide fur dlexide and nitrogen oxldos emlasion thelr applcabillty to rourcen that ara nobt  supporting data necessary to show Ghe valld-
emisslona from mgﬂ_m?mﬂw sources {Ul- rates subloct to standards of performnnce, The ity ol Lhe alternatlve in the particular appli-
travlolet spectrophotometry) Mathod 20—Doterminetion of nltrogen ox- moethods are potootlally applleable to other  cation. Fallure to mect these renuirements
Mathed 7C—Dotarminatfon of nltrogen oxldae Idea, sulfur dloxlde, and diluent emis- sources; however, applleabliity should Bhe  can result In the Adinlnistrators disapproval
Mﬁﬁiog from stationnry sources—Al- stons from atationary gas turbines confirmed by careful and appropriate eyalua-  of the albernative.
aline-parmangenntese g - otho - X _ : ix : [ ’
od nebe Fanntelcolorlmetric moth M wau_nuhcsﬂ_uuﬂmwm_““”ﬂwo: ol volattlo or i w_oﬁ”,n%% the conlitlons prevalent at such METHOD }—SAMPLE ANDB VELOCITY TRAVERSES
Method 7D—Dotormination of nitrogen oxide  Method 22— Visnal datermination of fugltive ! ‘The approach {ollowed In the formulation FOR STATIONARY S0URCES
emissions from statlonary sourcos-Al- . emissions from mnkorial aourees  and | of the test methods Involves specifications | | Principle und Apilicabitity .
kallne-pormanganateslon sinoke emieslona from flares for egquipment, procedures, and performance. 1.1 Prineiple. To aid In the representative
chromatographic method Mothod Z3—BDetermination of Poly- ! In concept, o performance apeclfleation ap- | :.Ewm:qn.:m.:w o.m pellutant emissfons and/or
Method 7E—Datermination of Nltrogen Ox- chlorinated Mbonzo-p-MMoxing and Poly- W pranch, would he preferable o all methods total volumelrie flow rate [rom a statlonary
ddes Eminsions From Statlonary Sourcos chlorinated Dibenzofurans From Station- ) becanse Lhis allows the preatest flexibllity source. a measurement site where the efflu-
(Instrumental Analyzer Procedure) ary Sources to the wser. In practice, however, this ap- ent ﬂ.mss:, _w m_cs:_n in ,a known direction is
Mathod B—Determinatlon of sulfurle acid  Moethoed 24—_Determination of volatllo matter i proach is Impractical in most eases Lecause 7 enlantod and the srage.cectlon af the atael le
anay mind auifur dioxide emissions from cunient, water content, denslty, volumo PELIOFMANEe SPECIIGALIONS CRANOL D0 estah. | o 0 5 s n s E e "
statlonary sourcen solids, and weight soMde of m:.,.w.mam coal- llshed. Most of the methods descrlbed herein. mwﬁﬂa,ﬂxﬁ.ﬁﬁ ﬂ:.p_.a_h.___.vo“emm%ﬂ_m_w_M..h_wmmwhh_.wm
Method 8—Vigual detorminetion of the opro- Inga therefore, Involve speclfic eguipment apecl- thess el E..E_.Mr o
ity of emisslons from statlonary sonrges Method 29A -Determinntion of volatilo mat- ficatlons and procedures, and only a few 1.2 Applicability. This method )3 applica-
Altornate mathod 1--Detarmination of ﬂj S.h_c:“_an:c p:n_nmzm_ﬂ..,cm printing fnks ﬁ Eoerc:_sw :“ this appendlx rely won peclorm- ble t~ fowing gas streams In duets, slacks,
opaelty of emisstona from statlonar and related coatings : , anae criterls. . g g, - ased whop:
sources romotely by idar Y Method 25—Determination of total gaseous i Mingr changes in the test methods should W_wa_,_m_”..“s.uﬂm Fa_hiﬂ,_ﬂ%%_wa:wﬁ._. Ws_“_mmw_%mmma Waaﬂacas
Method 10—Petermination of carbon mon- nonmethane organic emissions aa carbon not necessarily aflfect the valldity of the re-

aults and 1t 13 recognized that alternative 2.4, (2} a stack Ia k5:;::._4._:5 shout 0.50

oxlde emisalona fi Method 28A—Detormination of total gase : X 2
mis; rom statlonary sourcoes 7 Engeous and oguivalent mebhods exiat. Section 603 meter (i2 In} in diameter, or 0.071 m2 (113

Method 10A—Determination of carbon mon- organic concentration using a Mame fon-

————

i 3 - O RaUre-
oxlde emissians In certifying continuous {zatlon analyzer provides anthority for the Administrator to _H::mh»aﬂmw M_Ma__wmﬂzﬂhﬁmﬂhﬁmammyawﬁn:wﬂﬂr i
smisslon monltoring systoms at -xwﬂ..o‘? Method 25R--Determination of total gaseous ) specify or approve (1) oqulvalent methods, (2) 7 ameters downstream or less than a hall di-
Jeum refineries _ organic congentration using a alternstive methods, and (3) mizor changes ameter upstream from a flow disturbance.
Mathod 10B—Determination of carbon mon- nondlsperslva infrared analyzer In the methodology of the Lest methods. It The requirements of this method must be
oxide emissions from statlonary sources  Method 28—Dotarminatlon of Hydrogen Chto- shoulil bo clearly underatood ghat uniess oth- vonsidered before construction of a new fa-
Method 15 Detormination of hydrogen .E,T ride Emlsslons From Stationary Sources ervise  1dentifled r:. such methods and | 1:@. from which omlsslons will ba mons.
fide contont of fuel gas streams In _uom...? Meothod 21— Determination of g:_.EE..,.:«_;:ﬁr.w . changes mnat hava prior approval of the Ad- ” F.:E_. failure to do 50 may require subsequent
leum refinerles o I of gasoline deitvery tank wslng pressura- | minlatrator. An owner employing such meth- i m_ea_uzﬂe:a o the stack or deviatlon Trom
Method 12—Determination of inorganic _mnaW ‘yaouum beat ’ _ oda or deviations from the test methods the standard procedure, Cases invaleing
emiasions from stationrr - Method 28-—Certification and auditing of __“ without obtalning prior approval does so st Tl U aro subject Lo approval by the Ad-
Moethod mu> Umga?_:rmﬂ_mﬂw_wcmﬁwﬁ E woold heaters : the rlak of aubsequent disapproval and <, w:. tor., U.8 mzc,_wcu_seug_ Protection
emlsatong  from ,mrm_u_c:maw #mcu._..mws\m Mothod 28A—Mensurement of alr to fuol ] H,eoaazﬂw. ﬁhowﬁvmaocmmgﬁ_wgmmw?:ﬁ specific Hmw_sﬂw.w T _
SPADNS zlrconlum lake method ratlo and’ minlmum achievablo burn ; ﬁ_bm: M:—. MH. m;nﬁ._:ga m._.e _.aacwa_wm:, as ' 2, Procedure _
Method 13B3--Tetermination of total Niuorlde rnbos for wood-flred applinnves _ D " ) ctoptablo o1

belng accoptalle or potentlally acceptahlo 2.1 Selectlon of Mensurement, Site. Sam-
and ara spocifleally ldentified in tho meth- plng or velocity measurement is performed
ods. The iema identifled as accoptable op- gt n site locnted at Jenst elght stack or duct
tlons may be used without approval bot  glameters downstream snd two dinmeters
musk be Idontifled In the test report. Tho po-  pnaiream from any flow disturbanco such as
tentially approvable optlons are clied a8 5 hepd, expanslon, or oontraction in the

emfsslons from stationory sourcos—Spa- The teat methods in this appondix are re-

cifle ton electroda method ferrod to In §60.8 (Performance Tests) and
Method 14—Determination of flnorlde emis-  $60.11 (Compliance With Standards and

slons from potroom roof monlters for prl-  Maintenance Requirements) of 40 CFR part

marcy aluminum plants 60, subpart A (General Provislons). Specifle
Method 15—Determlnation of hydrogen sul- e

e o————

uses of these test methods are described In , “subject to the mpproval of the Admnls-  gigel. or from a visibie flame. If necessary,

fide, earbony! suifide, and carbon disul- the standards of performmnce vontained in trator’ or as 'or equivalent.” Buch poten- o4 piperpative location may be selected, at e

fide emiaslona from stationary sources the subparts, beglnning with Subpart D, : Hally approvable techniques or elternabives  pouitinn al least two stack or duct dlaneters
Method 15A—Determination of totrl reduced Within each standmrd of performance, a ! may he used at the discrotlon of the owner

[ ! downstresm and a hall diameter upstream
‘sulfur emisslons from sulfur recovery section ititle **Teat Mothods and Procedures” '

: 5 without prior approval. However, detalled  {rom any flow disturbance, For a rectangular
plants in petroleum refinerles Iz provided to: (1) Identify the test mothods ' descriptions for applyjne thoso potentlally  oyoag sectlon, an eguivalont dinmeter (2.
Method 16—Semlcontinuous determinatlon 1o he used as reference methods to the facll- . approvable techniques or alternatives are  gnal) be calenlated from the followling equa-
of aulfur emlsslons fromn stationary Ity subject to tha respective standard and (2) not, provided in the test methods. Algo, the  oh to determine the upstream and down-
sources {dentily any apeclal Instructions or condi- potontlally approvablo optlons are uot nec-  wpeeam distances:
Mathod 18A—Determination of total reduced  tlons to be followed when applying a methad . assarily  acceptable in  all applicatlons.
sulfur emisslons from stationery sources  to the reapective facllity. Buch Inatruetions Thersfore, an owner electing to use such po- 2LW
-(Impliger tochnlque) , tfor examplo, eslablish sampling rates, vol- tontially sapprovebls techplques or alter- D= —
Method 16B—Determination of total reduced  umes, or temporatures) ave to he used elthor natives 18 rosponsible for: (1) assuring that (I4W)
sulfur emlsslons from statlonary sources  in additlon to, or a3 a snbatitute for proce- : tho technlgques or alternativen are in fnct ap-
482 483
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Fi. 60, App. A, Molh, 1

TRAVERSE
POINT

DISTANCE,
% of diamuler

44
14.7
9%
705
853
”%e

A e -

40 CFR Ch, | (7-1-93 Ediflon)

L3

Fiugure 1.3. Example showing circular stack ¢rots section divided into

12 equs

reas, with location of traverse pointy indicated.

TABLE 1-2. LOCATION OF THAYERSE POINTS IN CIHCULAR STACKS

[Poccent ol sinck ciametar from indida wall tn fraysiea nalnil
s -y

Travarss polnl number on B tiame-

HNumber of fraversa poims on A dinmetar—

e 2 a 3 w || w]lw]iie] 2|27z
21| 8| 16) ta| 13 1] 1

8.7 a9] aa| as} as| a2

es] 75| 67} 0] 55

126 09| 97| 87| 70

1601 148 29| 1e| ws

2240 188 16.5 148 132

83| 236 20.4] 100] 164

37.5] 208| 250] 218] 194

625| 382| ses| 262} 230

61.8] 088 | a1sf o7z

704y 612 393} 322

764 64| so7{ 208

s1.2] 750| 685} 02

1o6| 728} on.7

pis| 782 728

or.1| 20| 770

03| a5a| eos

wal saa| 0
961} oia| ese

9.7 | 90| a5

........ %65 | o2

. . 989 | 945
........ 2 i%:]

.............. S N B T

2.3.1.2 Stacks With Biameters Fgual to or
Less Than .61 m (24 In.). Pollow the proce-
dure In Section 2.3.1.1, noting only that any
“adjusted” poluts should te relocatod away
from the stack walls to: {1) a distance ol 1.3
cm {0.60 In.}; or (2) a dlstance equal to the
nozzle Inslde diametor, whichaver Ia largor.

2.3.2 Rectangular Stacks. Determine the
number of travarsa polnts as explained in
Sections 2.1 and 2.2 of thlx method. From
Tablo I-1, detormine the grid conflguration.
Dvide the stack cross-section Into s many
eqin] reckanguler elemental arens as tra-
verse points, and then locabe a travoras polnt,

at the centrold of oach equnl area according
to the examipgle in Figuro 1-4.

I the tester deslres to wse moro than the
minimum namber of treverse polnts, expand
the “minlmum nwmber of Lraverse pointa®
matrix (ses Talle 1-1) by adding the extra
traverse points along one or the other or
both legs of the matrlx; the flnal matrix
nead not be balanced. Fop examplo, If a 4x2
“minhnam number of polots’” malrlx were
expanded to 36 polpts, the final matrix could
bo 9x4 or 12x3, and would not necossarily
have to be 6x6, After constructing the fnal
mutrlx, divide the stack cross-aection into ns
many equal rectangular, elomontal arens ag

486
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traverse points, nnd locate a traverse polnt
nt the centrold of each equal rrea.

The sltuation of traverse polnta being too
clese to the atack walls Is not expected to
arlse with rectangular atacks. U this prob-
lem ahould ever arles, the Admipietrator
muatb be contacted for resclution of the mat-
ter.

24 Verllieatlon of Absence of Cyclonle
Flow. In moat statlonary nources, the direc-
tlon of stack gns flow {8 oasentially parallol
to the stack walla, However, cyclonic (low
may exist (1) after such davices na cyclones
and inertinl demlatera following venturk
acrubbery, or (2) in atacks hoving langential
Inleta or other duct confipurations which
tend to Induce swipling; In these Instances,
the presenge or absence of cyclonic flow ab
the sarnpling locntlon mual be determined.
Tho following technlgues are acceptabloe for
this determination.

T ! i
o ! o ' o | o
! |
T\\H\\J\[J[t!
I |
(o] o Q L]
! | !
|
N I —
1 ! {
, e 1 o | o 1 °
¥ 1
I 1 1

Fugore 1 4 mxu:.___u_m showing rectsngular sack cron
section divided into 12 equal areat, vith & 1raverse
point at n..:..n:o_i ol each area. !

Level and zero the manpmeter, Connect a
Typoe 5 pltot tube to the menometer. Posi-
tion the Type & pitol tube at each traveran
polnt, In sucoesslon, 8o that the planes of the
face openlngs of the pltot tube are per-
pondicular to the stack cross-sectlonal
plane; whon the Type S pitot tube I8 In this
posltlon, it 1a at »'0” referenco.’” Naote Lhe dif-
ferential preasure (Ap) reading at each brm-
verse point, IT & null (zero} pltot reading Is
obtelned at 0 reference at a glven traverse
point, an acceplable Mow conditlon exlsts at
thatk polnt. If the pitot reading Is not zero ab
I referance, rotate the pitot, tubn (up to 190"
yaw nngla), until o null reading is obtalned.
Garefully detsrmine and record the velue of
the rotation angle (@) Lo the nearest degree.
After the null technlgue has bheen applied at
each traverse polnt, calcutalo the avernge ol
thie absolute values of «; assben o values of 0°
to those polnta for which no rotatlon was re-
quired, and include these In the overall aver-
age. If the avorage value of a fs grenter than
200, tho overall Mow conditlon In tho stack ts
unaccoptable and mliernative methodology,
anbject to the approval of the Administrator,
must be used to perform acecurate sample and
veloclty traverses.

18

. point and s meagured from the Hne passing |

Pl 60, App. A, Moth. 1+

The alternative procedure doscrlbed In
Seotlon 2.5 may be used to delermine tho ro-
tatlon angles In licu of the procedure de-
acribed above,

2.5 Alternative Measurement Sta Selec-

‘tlon Procedure. Thls alternative applies to

sources whers moaanrement locatlons are
lesa than 2 equivalent. stack or duct diamo-

tars downatream or less than W duct diamo-

tor upstream [eom a flow disturbance. Tho
nlternative should be Umlted to ducts Invger
than 24 In. In dlameler where blockoge and
wall ciffects are minhnal. A directlonsl flow-
sensing probe in used to meagure pltch amd
yaw angloa of the gas MNow at 40 or more tra-
verse podnkts; the resultant angle s cal-
qulated and compared with ndeoptable orl-
teria for mean and standard deviation.

Nore: Both the pitch apd yaw angles arp
manaurad from o line passing through the .
traverse point. and parallel to the stack axls.
The pitch angle 1a the angle of the gas flow
component In the plane thal INCLUDES the
traverss line and is parallel to the stack
axia. The yaw angle 1s the angle of the gas
Now component, in the plane PERPENDICU-
LAR to tho traverse line nt the treverse

through thea traverse polnt and parallel to -
tho atack axla. |

2.6.1 Apparatus, | ,
. 2.6.1.1 Birectional Probe. Any divectionnl -
probe, such ag Tnited Sengor Typo 1A Three-
Dimmnslonal Directional I'robe. crpable of .
measuring both the pitch and yaw angies of
fas [lows i3 aoceptable, (NGTE: Mentlon of
trade name or apocllic products does not con-
stitute endorsement by the U.S. Hnviron-
mental Protectlon Agency.) Assign an lden-
tiflcation number to the directlonal probe,
ang parmanently mark or engrave the num-
ber on the body of Lhe probe: The preasire
holes of directional probes are suscaptible to
plugging when used in particulnto;lnden gas
atreams. Therefore, a system flor eleaning’
the pressure holes by “back-purging™ with
prossurized aly I3 required. .

2.5.1.2 Dlfferential Pressure Goauges. In-
ciined manometers, U-Lube manomoters, or
other dlfforentinl pressure raugos (ec.K.,
magnehelle ganges) that meet, the specifica-
tlons deseribad in Method 2, section 2.2,

Nore: I the differential pressure gauge
produces hoth negallve and positlve read-
Ings, then both negative and postiive pres-
sire readings shall be calibratol at o minl-
mum of three points as specified In Method 2,
agction 2.2 :

252 Traverse Polinta. Use a milnlmum of
A0 tpaverse points for cleeular dueks and 42
points for rectangular duots for the gas Oow
angle determinations. Fellow sectlon 2.3 and
Table 1-1 or 1-2 [or the locatlon and layout
ol the traverse polnts. If the monsurement
location is determined to be acceptable ne-
cording Lo the criteria In thias alternatlve

T
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40 CFR Ch. | (7-1-93 Edition)

Pt 60, App. A, Moth. 2
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TUBE AXIS
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™ OFENING
' PLANES I.J.
(a) W
ASIDE PLANE
* -+ s — NOTE:
LONGITUDINAL Oy A 180 < P<18D,
CTUREANE ' . Pa=ry
PSIDE PLANE
| {»)

, AORD

>

{c)

Figure 2-2. Propardy consirucied Type S pital tubo, shown in: (a) ond view; lacoe opaning planes pormendicular
to trangverse axis; (b} lop view; lace opaning planes paraltel to longiludinal axis; (&) sikle view; boih lega
of equal lengih and centerlings coincident, whan viewed from belh sides. Basoline cosflicient values of 0.54
may boe assignod o pitot 1ubes constructex this way!
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Flgura 2-3. Types of lace-opening misakignment That can result from ligid us0 or improper construction of Type
§ pilot whes. These will nol affect the baseline value of Cpis} so0 long as al and a2 < 10%, fand f? 5
5, 25032 cm (1/8in) and w < 0.08 cm {1432 in.} {ciration 11 in Bibkiography).

A atandard pltot tube may be usad Instend “back-purglng” with pressurized air, and
of a Typo S, provided Lhat, It meels the apect- 1 then taking another Ap reading. If the Ap
flcations of Sections 2.7 and 4.2; note, how-  readings made before and after the alr purge
over, that tha atabtle and Impact pressure  are the samoe (15 porcent), the treverse la ne-
holea of standard pitot tubes are suscoptiite ceptable. Otherwlse, reject tho run. Note
Lo plugeing in particulate-laden gas streams.  that if 4p ab tho floal traversa polnt I3 un-
Fherefore, whanever a standard pitot tube 1a sultably low, another point may bo selectod.
used to perform a traverse, adequalo prool If “back-purging™ at regular intervals Is park
must be furpished that the openings of the of the procedure, then comparative Ap read-
pltot tube have not plugged up during the inga shall be takan, ag above, for the last two
traverss porlod; this can bo done by taking & back purges ot which sultably high Ap read-
voloclty head (Ap) rending at the final tra- tngs are obsorved.
verse point, cleanlng out the Impact and 2.2 Differential Prossure Gauge. An in-
atatlc holes of the standard pltot Lubwe by  cllned mmanomoter or oqulvalent device s
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Figure 2-4, Standard pitot tube design specif

Environmental Protection Agency

3. P'rocedure

3.1 Set up tho apparatua as shown In Flg-
ure 2-1. Capillary tublng or surgo tanka In-
stalled botween Lho manomster mnd pitot
tutre may be used Lo dampen Ap uctuatlons.
It 1a recommended, but not refiuirad, that a
praLest leak-cheack be conducted, ag follows:
(13 blow through the pitot hapaclt opening
until at least 7.6 cm (3 In.) 10 velocity pros-
Rure reglaters on the manometer: then, close
olf the Impnot openlng. The pressure shall
remeln atable for at least 15 seconds; (2) do
Lthe same for tho static pressure Bldo, except
using suction to obtain the mindmum of 7.6
om (3 in.) 120, Other lenk-chack procedures,
subjact to the approval of the Administrator,
may bo usad.

3.2 Lavel and zero Lhe maonometer. He-
cause the manometer level and Zerc may

PL 60, App. A, Meth. 2

drift due to vibratlons and temperaturo
"changes, make perlodle checks durlng the
traverase. Record all necessary data as shown
In the example data shoet (Flgure 2.5). |

33 Measure tho velocity head and tem-
porature al the traverse points specified by
Method 1, Fnsure that the proper differontla)
proasure gauge Is Lolng used for the rango of
Ap values encountered (ses Section 2.2), If It
13 necessary Lo change to a mora sensitive
gauge, <o so, and remeasurs the Ap and tem-
eraturs readings at each Lraverse polni.

Conduct s post-test leak-check {mandatory),
as describad In Sectlon 3.1 above, to valldake
tha traverse run.

34 Measura the stable pressurs in the
. stack. One reading 1s wswally adequate.
3.5 Determine tho atmospherlc pressure.
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n 0y TYPES MTOY YURE H&

R LM om LM in) FOR Dy = LY am (17 0}

_ O,
SANFLING NDTZLE .

A DOTTOM VIEW. SHOWING MINISIUM PITOT-NOZZLE SEPARATION.

AN I G SANFLING . J STATIC PREBSURE
NDZILE OPFENHG PLANE
n [N
WFACT PRESSUNE
K DPENMG FLANE

| /7 |
i " TYPFES et = b .
, | PITOY TUBE

_ NOZILE ENTAY
_ PLARE V /I '

- -

L BDE VIEW, TQ MAEVERT MTOT TURE
FROM INTERFERINE WITH GAS FLOW
STREAMLIES APPROACHING THE
NOIILE THE WPALT PRESIURE
OPENING PLANE OF THE MTOT TURE
SHALL BE EVEN WITH OR ABOVE THE
NOZILL INTRY PLANE. |

Figure 2.6. Fropor pltot tube-sampling nezzlo configuration to prevent aerodynamic later-
ference; buttonhook-type nozzle, centers of nozzle and pltot opentng aligned; D, belween
0.48 and 0.95 ¢m (%s and 3% in.).

502

1

i

Envlironmental Protaction Agency

~ THERMOCOUME

WalA2om |

Aind

THERMOCQUPLE

25198 cm (34 )

TYPESMTOT TUBE

TYPES HTOT TUBE

SAMPM.E PRORE

f—— e ———

thermocouple placement (o preven! intzrlerence,

rn0.48ang 0.95 cm (3/16 and 3/8 1n].

~_ Figure 2.7, Proper
Dy betwee 10,48

503

TYPESPITUT TUBE
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|

|

f
W1
|

' SAMPLE PROBE |~e— Y 27.62 cm (3 in.) ——=

|

Figure 2-8. Minimum pitot-sample probe separation nzeded to prevent interference;

3/16 and 3/8 in.).

{

O+t between 0.48 and 0.85 cm
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iAp..
ﬁ..-.,_-.“ plard) .f\ hHuﬁ

Fqguation 2-2

Whern;

Cwy=Type 5 pltot tube coefficient,

Cpmm=Slandard pitot tubs ceefliclent; uso
0.93 If the coeffleient is unknown and the
tube Ix deslgned pucording to the crltarla
of Sections 2.1 to 2.0.5 of thla method.

Afaa=Veloclty head measurad by the stand-
ard pitot tuho, cm HyO (in. Ha)

Ap.=Volocity head mepsured by the Type 8
pltet tule, cm HaO (In. HA¥)

4.1.42 Calewlate Cy (side A), the mean A-
side coofflcipnt, and O, (side B), the menn, B-
sldo confficlont: calonlate tha diffarance he-
tween these two nverage valuas,

4.14.3 Caloulate the deviation of each of
the thres A-slde values of Cp) from C, (side
A), and the deviatlon of each D-skde ,_5_:@ of
Cpens from €y (slde BY. Use thoe ?:o,..._.nm aqun-
tion:

Devintion 5= €, Tal A or u_v_ _

Equation 2-3

" 4.14.4 Calculate o, the average deviatlon
from the menn, for hoth the A and B sides of
the pitot tube. Use the [ollowlng equation:

3 —_
MU _ﬁ..v.:uJ ﬁw!n \n or hm v_

o (side A or B)=—- R e—

Fquation 2-4

4.1.45 Use thoe Typa S pltot tebe onty if
the values of a (side A) and a (slde B} are Jass
then or equal to 0.01 and if the abaolute
value of the difference betweon Cp (A} and G
(B) 15 0.01 or Jess.

4.1.6 Speclal conslderations.

4.1.5.1 Selectiop of callbratlon polnt.

4.1.5.1.1 When an isolated Typo 4 pliol
tube i3 calibrated, select a calibration polnt
ab or near the centor of the duct, and follow
the procedures ontlined In Sections 4.1.3 and
4.1.4 above, The Type S pliol coefficlonta so
obtained, Le., & (slde A) and €, (stde B), wil]
be valid, 50 long as cither: (1) Lhe Isolated
pitot tube 13 used; or (2) Lhe pltot tube Is

40 CFR Ch. | (7-1-93 Editicn)

nged with other components (nozzle, thermo-

-conple, sample probe) In an arrangement
that {8 froe from asrodynamlc Interference
effects (oo Figures 2-6 throwgh 2- 8).

41.51,2 For Lype 8 pltot tube-thormo-
coupla combinatlons {without sample probe),
solect A callbration polnt at or near the cen-
ter of tho duct, and follow tho procedures
outlinod In Sectlone 4.1.3 and 4.1.4 above. The
coefliclents so obtainod will be valid so long
a8 the pitot tubs-thermocouple combinatlon
1s usod by lself or with other compoencents tn

| an interference-freo E.;:mo::w:..,. {Flgures 2-

" 6 and 2-8),
4.1.5.1.3 For assemblies with sampla
probes, tho ealibratlon polnt should be lo-

caled at or near Lhe centor of the dust; how-
evar, lnaortlon of a probe sheath Into n small
et may canse slgnificant cross-sectlonat
arce blockage and yleld incorrvect coofficient
values {Oftatlon 9 In Biblography). Thers-
,::.m to minimize the blockapge offock, the
,np::_.m_.emo: polnt may bo n fow Inches off
center If necersary. The actual blockage ef-
foct will ba negligililo when the theoreticnl
blockage, as determined by a projected-ares
modsl of the probe sheath, Is 2 percent or
less of the duct oross-seotionerl aran for as-
semblles without extornal sheaths {Flgure 2-
"'10a), and 3 percont or less for assomblles with
oxternal sheaths (Flgure 2-10b).
4.1.5.2 For -those probo assemblies |n
whigh pitot tuhe-nozzle Interfersnes is a fac-
tor {1,e., those in whlch the pliot-nozzle aepa-
ratlon distance fnils to meet bho specifica-
Ltion iMustrated In Flgurae 2-6a), the value of
Cppar doponds upon Lhe amount of free-spnce
batween the tube snd nowzlo, and therelore 13
‘a functlon of nozzlo size. In Lhese Instances,
soparate calibratlons shell bo performed
with ench of the commaniy used novzle slzos
_In place. Nole Lhat the single-velocity call-
“bralion teohnigque Js acceptable for this pur-
pose, oven bhough the larger nozzle slzes
(=0.632 om or 4 in.) are not ordinarily used
for Isokinetic sampling at velosities around
915 mymin (3,000 ft2min), which Is Lhoe calibra-
Lton velocity; note also that it la not nec-
essary o draw an Isoklnetic sample durlng
catlbration (see Cllation 19 In Seetlon 6),
4,153 For a prehe assembly eonstructed
such that Ita pitot tube 1s always waed in the
'sama orlentntion, only ono slde of Lhe Ewc_w
.[tube need be callbrated (the side which wiil
‘face the flow). The pitol tuba must sl meet
the allgnmenl spocificationa of Flgure 2-2 or
2-3, however, and muat have an averngo devl-
atlon (o) value of 0.01 or less (soe Secction
4.1.4.4).
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PL. 60, App, A, Meth. 2D

L Procedure

Follow Lhe general procedures In Sectlon 3
of Method 2, excepl ¢condyct the moasure-
monls ail Lhe Lraverse polnts apeclfied [n
Mathod 14,
hotes of standaril pitot tubos nre sugcoptibla
Lo plugking In PM-ladon gas straams, There-
fare, the tester must furnish adequate proof
that the openlngs of Lhe plLot tuba have not
plugged durlng the Lravorse poriod; thts
proof ¢an he obalned by [lrat racording the
veloclty hoed tap) veading ak the final tra-
vorse polnt, Lhen ‘cleaning oul tho Imypact
and stacie holes of'the standard pltoL tube by
“bavk-purglng with pressurizoed alr, and [i-
nally by recording anuther ap rending ot tho

The slatic and Impacl, préasanre

L

i
,‘_

i

finnl traveras polnk. If Lhe ap rendlng made ”

after vhe alr purge 1s within 5 percent of the
rending durlng the traverae, then the Lra-|
vorse s acceptablo. Othorwlye, ralect ¢l
ran. Note that [ the Ap at Lhe fina) traverse|
polnt is 50 low as o make this determina-
ton too difflcult, Lhen anothor traverse!
polnt may Le selected. If “hack purglng” ai
regular Intervals 13 part of the procedure,
Lhen take comparative Ap readings, ns aboyo,
for tho laat two back purges at which sult-
able high Ap readings are observed, k

METHOD  ZD— MEASUREMENT OF Gaj3 VoLy-!
METRIC FLOW RATES IN SMALL DIVES AND i
Ducrs i ' I

| 1. Applicability and Principle W

. . |

i.1 Applicability. Thls mothod applles to
the mensurement. of gas flow rates in small
pipas and ducls, elther before or after emls-
slon conbrol deviges. )

1.2 Principle. Po ' mensure flow rato. or
pressura drop, all Lhe ytack EAs Iz dlrcoted
through a Folameter, oriflce plate or similar!
flow rate measuring ﬁ_E:r.ﬁ.. The measuring
device has been previonsly callbrated jn n
manner thai Insures Ity proper callbratlon
fac the gas or gas mlature belng measured,
Absolute Leinperature and Pressure measuyre-
menky are alse made to calculato volumetrio
flow rates at standard conditlons.

2. Apparatus
Specificatlons E_H the apparatus are given

below. Any ather apparatus that has heen .

domonsirated (subjecl to apmroval of the Ad-
ministrator) to be capatle of meatlng the
apecifications will bo considered aceeplable.
21 Flow Rate Monsurlng Dovica, A rotnm-
eter, orlfice plaLe, or other flow rale mepsur-
Ing device enpable of measnring all tho atagk
flow rato to within 6 porcent of Ita truo
value. The measurlpg device shall be
enuippod with & tomporature FANED accuralo
o withln 2 perocent of the minimum absolute
stack tomperature and a Prosaure gaugo pc-
curito to within 5 mm Hg. The capachiy of
the measuring device shall e sufflclent [or
the axpocled maximum and minlmum fow

H16
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rates ab the stack gas condltlons. Tho mag-
nitude and varlability of stack gns Mow rate,
molecular  wolght, tomporature, pressure,
compressibilvy, dew palnt, corrosiveness,
and pie or dockt slze arp all factors vo con-
sider In choasing a sultahle measuring de-
vice.

4.2 Barometer. Sama as In Method 2, Sec-
tlon 2.5,

2.3 SBtopwatch. Capable of Ingrentental
Lime measurement to within 1 second, '

X Procedure

31 installatfon. Use
Melhod 2A, Section 3.1,

4.2 Leak Check. Use
Mothod 2A, Soctlon 3.2,

13 Flow Rate Measuremaonl,.

331 Contlnuous, Steady Flow. Al least
once an hour. racord che ot
ftow rate rerding, and the feasuring dovlcs
Lemperature and pressure. Make a minimum
of Ltwelve equally spaced readIngs of ench pa-
rameter durlng Lhe Leat perlod, Rocord Lhe
barometric pressure at the beginnlng and
end of Lhe test period. Record the data on A
table simllar to Figure 21-1.

the procedure In

the procedura in

mancs

Plapt. = —
Linto__ — Ran number
Sample lacatlon —— .
Barometrle  prossure.  mm (n.)  Ng
Starty_ . Finlsh__
Operators _ —
Measuring device numhber ___ Calibration
coefflclent,
Calibration gas_ J—
Last dato calibrated_
Sholg Tempearahng
te | Coning | e
ng n o *C {*F) KB
.\; Avernge,

Flgure 2D-1. Piow rate measurement data.

3.3.2 Noncontipupus and  Nonateady
Flows. Uge fllow rata mensurkng dovices with
partlcular caation. Calibrallon will be af-
fectol hy vartation in atack gns Lomperaturs,
bresaure,  compressibility, and molecular

T4

=

d

b
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molght. Uss the procedure In Soctlon 3.3.1.
Rocord all the meanaring device paranieters
om A/ thme Interval frequency suiflclent Lo
adequately profile each rrocess eyelical or
noncontlnuoys eyent, A muitichannal eon-
tinuous recorder may bo ugecl,

1. Catibration

£1 Flow Hate Measuring Device. Use Lho
brocedure In Method 24, Seclion 4, and apply
the same parformance standarda. Calibrate
the measurlng device with the principal
etack gas to be measured (e.g., alr, nhirogen)
agninst & standard reference meler. A epli-
brated dry £aB mater Is an acceptable ref-
erence motar. Ideally, calibrale Lhe mensyr-
g device in the fiejd wiLh the actual gas Lo
. ba measwred. Kor measuring devlees chat
Foime raLs readgout, calculalo the
measuring device callbration coolficlent, Y,,,
for each run as foliows: "

| Mawen
| B &
_
_

Q) 1) P,

——

@:—v A-”—J.:v Ahu—uﬁ.
+Py)

W Y = Eq, .ND_.._
|

wheio: ,
_ Q-=reforence meter flow rate reading) mv
min {LYmin), . '

Q=measuring deylee flow rate readlng, mv
min (ft¥imin), !

T.=roferenca metar average absolute tem-
pernbure, *K ("IL),

To=measuring  dovice avorage absolute
temperature, *I (*It).

Peesbarometrte pressure, mn He iin. Hg).

Py=measuring deviee average static pres-
sura, min Hg (In, lig).!

For measuring devices that do nol. have n
rendoul ns fhow rale, rofer Lo the manufne-
irer's Instriactions 1o calewlate the Q., cor-
rasponding Lo each @,

4.2 Temperatura Gauge. Use the procedure
and epeclficatlons in Method 2A, Section 1,2
Porform Lhe callbratlon at temperature
that approximates field vost conditlons,

4.3 Daromoter, Callbrate the barometer Lo
‘be used 1n the fleld toat with moercury ba-
rometor prior to tho fleld Lest.

i, 3. Gas Flow Kate Cafeulation

Calewlats the stack gas fow o, Q,, as

Tollows:
I, +
Q = KYoQ,  1d L. 2D-2
' -h__a.—
where:

Ky = 0.3058 for Internationa) sysLem of unlis
(855, 17.64 for English unlts,

PL. 60, App. A, Melh. 3

6. Ridliegraphy

1. Splnk, [.1. Principles and Practice of
Flowmetor Engincering. The Foxbore Com-
pany. Foxboro, MA. 1967,

2, Bencdict, Roberp P. Fundamentals of
Temperature, Pressure, aml KFlow Measurs-
mants. John Wlley and Sons, 1nc, New York,
NY. 1969,

3. Urifice Melering of Natoral Gas. Amer-
lean Gas Assoclation. Arilugton, VA, Report
No. 3. March 1978. B3 | LR : .

- METHOD 3--GAS ANALYSBIS FOR THE
DETERMINATION OF THLY MOLECULAR wetenr

L APPLICABILITY AMD PrINCIPLE |
o LI Appticabitity.

1.L1 This method 1 applicable for deter-
mining carbon dloxlde (CO,) and oxyien (0;)
concentrations and dry molecular welght of
a sample from a gas stream of p fossil-rucl
combustlon pracess. The melhod may also be
applicable to olher PECEssHs where 1L has
boon determined that conmpounids other than
€0y, 04, carbon monoxide (CO), and nitrogen
(N;) ara not prasent jn concentrations sofil-
cient to affect Lhe resylts.

1.1.2 Other methods, as well ag modifica-
tons Lo the procedyre ﬁ_cmS.:...E‘:E.i:_ are
alao appllcable for some or g1} of tht above
determinatlons, E:E:Emu,oﬁ spacific meth-
oz and moedificatlons include: (1) A multl-
polal sampllng melhod using an Orsat ana-
lyzer to analyze Indlv)dua] grab aamples ob-
talned at each polnt; (2) n method uslng CO,
or Op and stolchlometric caleulations to do.
termine dry molecular welght; and (3) as-
slgoing a value of 30.0 for dry mplecular
welght, In New of actual measurements, for
bracesses burning natural gas, coal, or oil.
These methods and moedifleations may' be
wsed, but sra subject o the approval of Lhe
Administrator, 1.8, Fnvironmental Protee-
tlon . Agency (BPA).

1.1,3 Note. Mention of trade names or spe-
clfie products does not constitule emdorse-
ments by BEPFA. '

1.2 Yrinciple, A gas sample Is extracted
from a stack by one of the following meLh-
oda: {1) Stngle-polnt, gral Bampllng; (2) siy-
glo-polnt, Integratesd sampling; or (3) multj-
polnt, Integrated sampling. The gas sample
Is annlyzed for pecent COy, percent. Q;, and if
necesyary, for percont (0, For dry molecular
welght :mS_._:_:ze_E.. efther an Orsat or a
Fyrlte analyzor may Yo used for the analysila.

2. APPARATUB

Aa nn alternatlve to tha sampling appara-
s nnd systems described hereln, other sarg-
Plng systems (o.z.. Hquld Msplacement) may
ho nsed, provided such systems are capable of
obtalnlng a representative sample and malp-
talning a constant Bampling rato, and are,
olherwise, capablo of yieldlng accopunblo ro-
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Pt 80, App. A, Meth. 3

sults. Use of such systoms 13 publect to the
approval of the Administrator.

2.1 Grab Semplting ( Figure 3-1).

2.1.1 Prohe. Stalnless ates) or borosilicate
glasy tublng oguipped with an fn-stack or
oub-stack fliter to remove particulate mat-
tor {(a plug of glase wool 1# saifsfactory for
this purpess). Any other materinls, Inert to
04, GOy, CO, and N; and realatant to tampera-
tura at aampling condltiones, may bo uesd for
the probe. Examples of such matorinis are
aluminum, copper, quartz glass, and Teflon.

40 CFR Ch. | (7-1-93 Edition)

212 Pamp. A one-wry squeezo bulb, or
enuivalont, to transport the gas sample to
the analyzor.

2.2 Integrated Sampilng (Figura 3-2).

2.2.1 Pyobo. 8ame ag in Soction 2.1.1.

2.2.2 Condenser. An pir-conled or water-
cooled condenser, or other condenser no
greatar than 250 ml that will not remove Oy,
CQ,. GO, and N;, to romova oxcess molaturs
which would Intorfore with the operation of
the puinp and flowmaotar,

2.2.3 valve. A noodle valve, to adjuat sam-
pla gos fiow rato.

h18

I L]

t Environmental Protection Agency

M

Pl. 80, App. A, Moth. 3

PHDAE
- FLEXIHLE TURING

S

\. T0 ANALYZER

SOUEEZE BULS

Faure 3 1. Grab sampling train,

AATE METER () ;
: f

! /L

VALVE

I

AIR-COOLED
CONDENSER

e

FILTER
IGLASS WOOL)

VALVE
kv\.

P

RIGID CONTAINER

Figure 3-2. Integrated gas-sampling train.
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PL. 60, App. A, Meth. 4

2.1.1 Probe. The proba s constructed of
stalnless steel or glass tubing, sufficiently
heated to prevent water condensatlon, and la
equippedd with a fllter, efther Inaback (g, n
plug of glass wool inserted lnto the end of
the probe) pr hented out-stack (e, as de-
scrfled In Method B), to remove particular
matter,

When slack condtitions permit, other wet-
ala ot plnstic tubing may Lo uwaed for the
prabe, subject to the approval of the Admin-
Istrator. ,

2.1.2 Condenser_ The condenser consista of
four Umpingers cennecbed o serfon wilh
ground glass, Jeak-free fittings or any almi-
lnrly leak-free non-contamloating flilings
The flrst, Whird, and fourth hmpingers ahnll
be of the Greenburg-Smith deslgn, modified
by replacing the tip with a 1.3 centimeter (%
inch).ID glass tube extending to nbout 1.3 om
{14 4 o Bhe hollom of Lhe faclk The seo-
ond dmpinger shall Ye ‘of the Greenbure-
Smith deslpn with the standnrd tlp. Modl-
ficatlons (e.g., uslng flexibla connections be-
tween the Implneers, using materlals other
than rlass, or using flexible vacuum lines to
oonnect the filter ,_S_WA__E. w the condenaer)
mny be used, subject Lo the approval of the
Administrator. ' |

The frst two Implngers ghall contaln
known volumes of water, Lhe third shall be
empty, and the fourth shall contain A known
welght. of B- 10 }6-mesh indlenting type silica
rel, or equivalent, deslecant. 1 the sillea pol
hns been previougly iwed, dry at 375 € (360"
F) for 2 hours. Mew slllca gel may bo used n3
racelved. A thermometer, capable of measur-
ing temperature Lo within 1 ¢ 27 1*), shall be
placed at the outlet of the fourth linpingor,
for 15:;2.:5 pur poses.

Alternatlvely, any systern may be used
(subject to the approval of the Adminis-
trator) Lhnt copls the'sampla gas stream ad
allows mensurement of both the water that
has been condensad and the molsture lenving
the condenser, ench to within 1 ml or 1g. Ac-
ceptable means are Lo Jnersure the con-
densed  water, elther gravimetrically or
volumetrically, and to measure the molsture
leaving the copdonser by: (1) monktoring the
temperature npd pressure at the exit of the
condengor and using Dalton'a law of partial
prossures, or (2) poassing the mample gas
stream through a tared silica gel (or equiva-
lent deslceant) trap, with exlt gases kopt
below 200 C (68° F), and determinlog the
welght galn. .

1f means other then sillea gel ave used to
determine the amount of molsture leaving
the condenser, 1t s recomynended that sillea
gal (or equivalent) still be usod between the
condenser system and pump, o provent
molsture condensation In the pump and me-
tering devices and to avoid the need to maka
corrections for moisture In the matered vol-
ume.

40 CFR Ch. } (7-1-93 Edilion)

2134 Coollng System. An Jce babth con-
talner aml crushed fce {or equlvalent) ard
uzot to aid in condensing molstuve.

214 Mcteeing Syasten. Thin aystem In-
cluttes o vacuam  gauge, leak-free pump,
thermometers capable ol mensuring tem-
perature Lo within 3* C (54" 1), dry gax mater
capable of mensuring volume to within 2 per-
cend, and relntad equipment rs shown In Flg:
are 4-1. Other metoring systmus, capable of
maintalning o conatant sempling rate and
determining sample gas volwing, may ba
uzed, subiect Lo the npproval of the Adminls-
trator.

2.1.5 DBarometar. Mercury,
other barometer capable of measuring ab-
muoapheric pressure Lo within 2.5 mm Hy 0.1
In. Hg) mnay be uzed. In maby cnses, the baroe-

metrlc reading way be obtalned from o near-

by Natlenal Weather Service slabion, In
which case the station value (which s the

© pbaclute DAromeLric - pressuced woail W P

guested and an ndjustment. for elevalion dif-
ferences belweon Lhe weather statlon and the
sampling point shall be applied at a rate of
minns 2.5 mm Hg (0.} 1. ) por 30 m (100 1)
elevation Increase or vice versn for elevation
decrease. ;

2.1.6 Craduated Cylinder and/or Balance,
These 1tems are used Lo MeRswre condensed
water and maolsture canght In tho sillen gel
Lo within 1 ml or 0.5 g. Graduated cylindera
ahall have subdlvisions no greater Lthan 2 ml.

"Most laboratory balanges are ‘capabld ol

wolphing Lo the nearest 0.5 g or logs. These
halances Are sultable for use hero.

22 Procedure. The following procedure I8
written for o condenser system (such as the
impinger system described in Section 2.1.2)
incorporating volumetric analysis to meas-
ure the condensed motsture, and slilca gel
and gravimeiric analysls to moasure the
maotsture leaving the condenser.

221 Unless obherwise speclfied by the Ad-
ministrator, a minimum of elght lraverss
points shall ba useil for cireular atacks hay-
{ng diameters leag than 0.6 m (24 In.}, o min-
fimum of nine points shail be used for rectan-
gular stacks having cqulvalent dlamators
less than 0.61 m (24 in,), and a minlmum of
twelve travorse polnts shall he used in all
othor cases. ‘The troverse pointa shall be do-
cated according to Method 1. The use of
fewer points 18 subject to the approval of the
Adminlstrator. Select a sultable probe nnd
prohe length such that all traverse points
can: bo sampled. Conslder sampllog from op-
posita sldes of the stack (four total sampling
ports) for large stacks, to permit use of
shorler probe lengths, Mavk the probe with
henat resistant tape or by some other methed
to denote the proper dlstance into the stuck
or duct for each sampling peint, Placs
known volumes of water in the first two
impingers. Welgh and record the welght of
the sllicn gel Lo the nearest 0.5 g, and trans-
fer the aliica gel to the fourth Jmpinger; al-

528

anerold, or-

Environmental Protection Agency

tarnnatively, tha silicn gol may [irst be trans-
farred to the impinger, and the welght of the
alllea gel plua imploger recorded.

299 Qelect a tolal sampling thne such
that & minimum total gas volurne of 0.6 acm
(11 seh will bo collected, at a rate no grealer
than 0.021 m¥min (0.7 cfim), When hoth mols-
wre content and pellutant emlasion rate are
to bo datermined, tho molsture dotermina-
tlon shall be simultansous with, and for the
same kotal length of time as, tho poilutant.
smiaalon rate run, unless otherwlso specilied
In an applicable subpart of the atandaris.

2.2.3 Set up Lhe sampling tralu as shown
In Flgure 4-1. ‘Turn on Lhe probe heator and
{f mpplicable) the filter heating system Lo
tamperatures of abont 1207 ¢ (218" F}, La pre-
vent water condensntion ahead of the con-
denaer; allow Lime for the temperatures Lo
stabllize. PPlnge crushed fee fn the jea hath
éontalner. 1L is recommended, but not re-
aulred that a leak cheek be done, na follows:
Disconnoat the probe rom the flrat frapingor
or (I applicable) from the filter holder. Plug
the Inlet to the flrst Impinger (or [liter hold-
or) and puil a 380 mum (15 In) Hg vacuim; a
lower vacuum mpay be used, propided: Lhat it
18 not exceeded durlng the test. A leakare
e In excess of 4 pereent of the average
pampling rate or 0.00067 mmin (0.02 clhm),
whichever s iess, ia unacceplable, Following
the lenk check, reconnect bthe proke Lo Lhe
sampling traln,

224 During the pampling run, mnintain &
sampiing rate within 10 percont of constant
rato, ‘ar as specifled by the Administrator
For ench run. record the dats reguired on the
examplo data shoet shown In Figure 4-2. e
sura to record the dry gas meter reading at

P. 60, App. A, Meth. 4

the beplnning aml end ol ench sampllng Lime
increment and whenaver spmpling 18 halted.
Take other appropriate readings at ench
anmple polnt. at least once dJurlng enoh Lime
increment., ' v '

22,6 ‘To begin  sampling, positlon  the
probe tip at Lhe [irsl traverse palnt. Imimoe-
dintely start the pamp and adjusgt the flow Lo
tho deslred rnte, Traverse the cross seclion,
sampling ak cach traverse polut for an eruel
lengbh of blme. Add more lee and, Il nec-
essary, salb Lo mainlain o temperalure of
loss % C (867 F) ot Lhe sllicn gol outlat.

296 Aftor collectlig  the sample, dis-
connect bhe probe [rom the filter holder {or
fromi the Tirst mpinger) and conduct a leak
cheek (mandntory) ns described in Secllon
293, Record the lenk rate. If Lhe lenkage
rale cxceeda the allowable vate, Lhe tesler
shall elther reject the test results o shall
correct the sample volume as ln Sectlon 6.3
of Mathad B Next measure the vojume of
Lhe molstare condensed to Lhe nearest ml.
Determine the Increaze n welghl of vhe sili-
ca el (or stica gel plus Implager) Lo the
nearest, 0.5 . Record Lhis tnformation (ree
example data sheel, Figure 431 nndd caltulnte
the molstare percontage, as escribed in 2.3
below. | S ' .

227 A quality vonirpl check of the vol-
ume metering systém at the fleld site fzsug-
geated hefore cotinoling 'the sample following
Lhe procedure in Method 6, Sectlon 1.4

24 Calculablons) Carry out the following
cnlenlations, retaining at least one extra
declmal flgurs beyond thal of the acqulired
data. Itound off (igures after finnl calcula-
tlon.

y
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Pl 60, App. A, Moth. 4

813 Ice Bath. Contalner and Ico, to ald In
comdensing molstore n hopingers.

3.1.4 Drying Tuba. Tube packoed with new
or regenerated 6 to 16-mesh Indicating-typo
sillea pel (or cquivalent desiccant), to ary
the sampls pas and to protect the meter nnd
pumip.

315 Valve, Needle valve, Lo regulate the
semple gas Mow rato.

3.5 Pump. Leak-frase, dlaphragm type, or
equivalent, to pull the EAS sample through
e traln.

A1LT Volume Mater. Dry gas meter, anfmi-
ciently agenrate to measure the sample vol-
ume within 2%, and calibrated over the
rafige of flow rates and conditions actually
efcountered durlng sampling.

3.1.8 Rate Mcter. Rotameler, to mensure
the flow range from ¢ to 3 Ipm (0 to 0.11 cfm).

219 Graduated Cylinder. 25 ml.

3.1.10 Barommeter, Mercury, anerold, or
other barometer, a8 described in Section 2.1.5
above.

40 CFR Ch. | 7-1-93 Edition)

L1 Vacuum Gange, AL least 760 mm Hr
{39 b Hg) gauge, Lo bo ased for the sampling 40
lgak check.

3.2 Procedure,

321 Plage exactly 5 m) disthed water o
erch imploger.

- Envirionmantal Proleciion Agency
,

Leak check the sampling train as follows;
Temporarily Insert & vacuum gauge at or
neatr the probe inlet; then, plug she Jwobs
Inlet and pull n vapuum of al lenst 250 mm
Mg (10 in. Hg). Note Lhe Lime rake of change
of the dry gas meter dlal: alternatively, & ro-
tameter (040 co/miing may be temporarily st
tached to the dry gas meter vutlet to dotar
mine the leakage rate. A leak rate not In ex
cess of 2 percent of the average sampling
rate Is aecepleble,

DRY GAS
METER

SURGE
TANK

NOTE: Carefully release the probe inlst
plue before turning off the pump.

RATE HETER

SILICA GEL TUBE

HEATED PROBE
ICE BATH

FILTER
(GLASS wOOL)

PL. 60, App. A, Moth.

PUMP

MIOGET IMPINGERS

tion method,

ima

in - approx

Figure 4-4. Moisture-sampling tra
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Pi. 60, App. A, Meth. 5

IMPINGEF TRAIN OFTIONAL, MAY BE REPLACED

TEMPERATURE SENSOR

BY AN EQUIVALENT CONOENSER

PROBE

HEATED AREA  THERMOMETER

TEMPERATURE

THERMOMETER

\

—

FILTER HOLDER

- 4
=2 w
e
oX
AL
>

40 CFR Ch. | (7-1-93 Edition)

VACUUM
GAUGE

MAIN VALVE

BY-PASS VALVE

PUMP

{
AIR-TIGHT

IMPINGERS
f\

SENSOR

PATOT TUBE

STACK
WALL

PROBE

REVERSE-TYPE
PITOT TUBE

Figure 5-1. Particulate-sampiing train,

DRY GASMETER

PITOT MANDMETER

THERMOMETERS

536

Environmental Prolection Agency

2.1.1 Probe Nozzle. Siainless stes] (316) or
glasa with sharp, tapered leading edgo. Tho
angle of taper shall be <3 and the taper
shall o on the outside to preserve a con-
stant Internaml dlameter. The probe nozzle
shall be of Lhe button-hook or elbow dealgn,
unless otherwiso apacified by tho Adminia-
trator. If made of stainless stoel, the nozzie
shell ba constructed from semmless tubing;
other materinls of conatructlon may be used,
subject to tha approval of the Adminlstrator.

A range of nozzle alzem sultable for
lankinello sampling should be avallable, o.g.. |
0.32 to 1.27 ¢in (% to % In.) —or larger H high- |
er volump sampling trains are used—inside
dlameter (ID) nozzles In Increments. of 0.16
em (Y In.). Each nowzle shall be calibratod
according to the procedures outlined In Sec- |
tlon 5.

2.3.2 Probs Liner. Borosilicrte or quarkz
glans tublng with o heating ayatem n:.E.EL
of maintaining a gan temperature at the exit,
shdl duiing sammiog of 1268147 © (2464357 ™).,
or such other temporature as spacified by an
appilcable subpart of the standards or ap-
proved by the Administrator for s purticular i
appilcation. (The tester may opt to operate
the equlpment at a temperature lower than
that spacified.) Slnce thoe actual temperature
at the oullet of the probo Is not wzually mon-
ltored durlog sampling, probes oconstructed
according to APTD-0581 and utillzing the
enllbratlon curves of APTD-0576 {or cali-
brated according to the procedure oza:...a-:
in APTD-0576) will be considered accoptable.

Elther borosllleate or quartz glass probe
lnera mpy bae used for stack temperrtures up
to about 480" C (900" F): quartz liners shall be
usaed for temperatures hotween 460 and $00° C
(900 and 1,650° ¥). Both types of Hnors may be
usad at. higher temperatures than specifled
for short perieds of tima, subject to the ap-
proval of the Adminlatrator. The softenlop
tomperature for borosilicate is 8200 C (1,508°
F}, and for quartz it is 1,.600* C* {2,732° F).

Whenever practical, every elfort should be
mude to uss borosllicrte or quartz glass
probe llners. Alternatlvely, metal liners
(8.g.. 316 atalnless stosl, Incoloy B25,7 or
other corroslon reslstant motals) made of
apamless tublng may be usad, subject to the
approval of tho Administrator.

213 Pltot. Tubn. Type 3, r deserlbed §n
Sectlon 2.1 of Methad 2, or other device ap-
proved by the Adminfstrator. The pltot tube
shall » attached to the E.cra (as shown In
Flgure 6-1) to allow constant monltoring of
tho stack gas veloclty. The impact (hlgh
presasure) openlng plane of the pltot tube
shall #e aven with or above the nozzlo entry
plane (gee Mathod 2, Flgure 2-6b) durlog sam- |
pling. The Type S pitot tube assembly shall

JMontion of trade namos or apeckle yrod-
uct dons not constitute ondorasment Ly the
Environmental Protection Agonay.

Pt. 40, App. A, Meth. 5

hrve o kngwn coelflelent, determined as out-
lined in Section 4 of Method 2,

2.14 piferentinl Pressuroc Cauge. Inclined
manometer or equivalent device (two), as de-
serlbed in Bactlon 2.2 of Mathod 2. One ma-
nomater shall bs used or velocity head (ap)
readings, and the other, for oriflce differen-
tlal presaura readinga.

215 Fliter Holder. Borosilicate glass.
with o glans frit fllter support and a sillcone
rubler gaskeb. Other matertals of construg-
tion (e.g.. stainless steel, Teflon, Viton) may
be usod, sublect to approval of the Adminta-
trator. The holder dealgn shall provide a
mositive seal agalnat Jenkage from the ont-
side or arpund the filter. The holder shall, be
attached Immediately at the outlet of the
probe {or cyclone, 1t used).

2.1.6 Fllter Heating System. Any henting
Bystem capable of malntalning s tempera-
tura around the filter holder during sampling
of 120t14* C (248425° ), or such other tem-

mAanabiien e memaodfdad L __

peralins as speciiiad Ly an applicabie sub-
part of the standards or approved by the Ad-
minlstrator for o particular applicatlon. Al-
ternatively, the tester may opt to operate
the equipinent at a temperature lower than
that speelffed. A temparature gange capable
of measuring temperature to within 3 C (5.4°
F) shall be Installed so that Lthe temperature
around the filter holder can be repuiated and
ronltored durlng sampling. Henting ayatems
other than the one shown tn APTD 0581 may
bo wged.

217 Condensor. The followlng system
ghall be used to determine the stack gas
molstare content: Four Impingers connected
in serlos with leak-free ground glass flttings
or any similar leak-free non-contrminating
fittings. The fivat, third, and fourth
Impingers shajl be of the Greenburg-Smith
deslgn. modliied by replacing the tip with 1.2
cm (% In.) ID glass tube extending to about
13 om (% 1n.) from the bottom of the flask.
‘The gecond Impinger shall be of the
Greenburg-Smith design with the standard
tlp. Modifleations (e, ualng Nextlle con-
nections between the lmpingers, using mate-
rlals other than glass, or using flexible vrcu-
wm lnes te connect the fliter holder to the
condenser) muy be used, subjecl to the ap-
proval of the Administrator, The flrat and
sccond Implngers shall contaln known quan-
titles of water {(Sectlon 4.1.3), the third shall
be empty, snd the fourth shall contain a
known welght of silica gel, or equivalent des-
feeant. A thermomeler, capable of measuring
temperatura to within i* C (2* ) shall be
placed at the outlet of the fourth implnger
for monltoring purpoaecs.

Alternmtively, any system that cools the
sample gas stroam and allows measurement
of the water condensed and molsture leavipg
the condoneer, each to within 1 mt or 1 g
may bo used, sublect to tho approval of the
Adminlatrator,  Acceptable meana are to
measure the condensed water elthor gravi-
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Pl. 60, App. A, Meth, &

spacifie industry such thet (1) the aampliog
tims per point Is not lesa than 2 min (or
some groater time interval as speolfled by
tha Administrator), and (2} the sample vol-
nme taken (corrected to standard conditions)
wlll exceed the required minhmum total gas
sample volumo. The latter 15 based on an Rp-
proximate avernga sampling rate.

It I8 recommended that the number of min-
utea aampled at each point be an integer or
an Intsger plua one-half minute, 1n order to
avold timekeoping ercors. Tho snmplng time
at each polnt ahall bo the same, .

In some clreumstances, o.f., batch cycles,
it mey bo necesanry Lo samplo for shorter
times at the traverso points and to obtain
gmailer gas snmple volumes. In thess casos,
tho Administrator's approval muat ficst be
obtained.

4.1.3 Preparation of Collectlon Traln, Dur-
Ing preparation and assembly of the sam-
pling train, keep all openings where con-
tamination cap ocour govered untlk just
prior to assembly or wntli sampling 18 about
to begln.

Place 100 m} of water In each of the frat
two implngers, leave the third Implager
empty: and transfer approximatoly 200 Lo 300
¢ of preweighad slilca gel from it contalner
to the fourth lmpinger. More slllen gol may
be used, but carc should be taken to ensure
that 1t Ju not entrained and carried out [rom
the hmplnger durlng sampling. FPlaco the con-
talner n a clean place for Jater use in the
sample recovery. Alternatively, the welght
of the sllica gel plus lmpinger may bs doter-
mined to the neareat 0.6 g and recorded,

Using a twaezer or clean dispoanbls sur-

glenl gloves, place w rbeled (1dentified) and
welghed fliter in the filter holder. Be sure
that the filter is propecly contered and the
gasket properly Diaced so as to provent tha
gample gas atream from clrcumventing the
filter. Check the fllter for tears altor assem-
bly is completed.
" When glass liners nre used, install the se-
Jected nozzle using & Viton A O-ring when
stack temperatures are less than 2607 C (500
7) and an agbestos string gasket when tom-
peratures are higher. See APTD-0576 for {p-
tails. Other connectlng systoms using elther
316 stalnless steel or Teflon ferrules may bo
vaed. When metal Hners aro used, Install the
nozzle as above or by a loak-free dlreot me-
chanical connoction. Mark the probo with
heat resistant tape or by some other method
to donote the propor distance Into the stack
or duct for each sampling polnt.

Bot up the train as in Figurs 5-1, using (§f
nocessary) B very light coat of silicone
groase on all ground glwss joints, gressing
only the outer portion (sce APTD-0570) to
avald possibility of contaminatiion by the 8il-
icone gremso. Bublect to the approval of the
Adminlstrator, & glags cyclone may e ussd
between the proba and fiiter holder when the
total particulate catch 1s expected to pxcoed

40 CER Ch. | (7-1-93 Edillon)

100 mg or when water droplets ars present in
thoe stack gas.

Placa crushed [ce around the impingers.

414 Leak-Check Provedares.

4141 Pretest Leak Chack. A prabeab
lenk-check 18 vocommonded, but not re-
quired. If the tester opts to condnct the pre-
tast leak-check, the followlng procedura
shall bo naed.

Aftor the sampling traln has been assem-
bied, turn on and get the fliter and probe
hentlng systems at the dosired operating
temperaturea. Allow time for the tempera-
turen to atabllize. I a Viten A O-rlng or
other leak-fres conneollon js uaed in assem-
bling the probe nozzlo to the proba liner,
jonk-chock the train at the sampling slte by
plugglng the nozzle and pulling a 380 mm Heg
(16 In. He) vacuun.

NoTe: A lower vacuam may be used, pro-
yided thes it s not exceeded durlng the test.

I an ashectos atring e nerd, do not con-
nect the probe to the train during the leak-
check. Instead, leak-check tho traln by firat
plugging the nlet Lo the filter holder (cy-
clone, If applicable) and pulling & 300 mm Hy
(15 In. Hg) vacuum (sco Note immediately
above). Then connect the probe to the trnin
and leek-check at about 25 mm Hg 1 in. HEY
yacnum; alterpatively, the probe many be
leak-checked with the rest of the snmpling
traln, in one step, at 380 mm Hg (16 in, Ig)
vacuum. Leakage rates In sxcess of 4 percent
of the average snmpling rate or 0.00057 m¥
min (0.02 ofm}, whichever is less, nre unac-
coptable.

The following lesak-check Instructions for
the sampling traln describad In ADPTD-0576
and APTD-0581 may be helpful. Start the
pnmp with bypass valve fully open and
coprse adiust valve, completsly closed. Par-
tially open the coarse adjust valve nand slow-
1y closs the bypass valve until tho deslred
vacunm 18 reached, Do not revorse direction
of bypass valvo; this will cause water 10 hack
up Into the fliter holder. I the desired vacu-
um Is exceedod, either loak-check at thia
higher vacuum or end the leak-check as
shown below and start over.

When the leak-check iz completed, frat
slowly remove the plug from the Inlet to the
probe, filtar holder, or eyclone {I{ applicable)
and immedintely tuen off the vacuwm pump.
This prevents the water in the lmpingers
from belng forced backward into tho fliter
holder and silica gel from heling entrained
backward into the third Impinger.

4142 Loak-Checks During S8ample Hun.
If, durlng the sampling run, a camponent
(e.g.. filter nasombly or impinger) change he-
comoes necossscy, & leak-vheck shall be con-
duckted lmmediately bofore the change Is
made. The loak-check shall be done accord-
ing %o the proceduro outdined in Sactlon
4.1.4.1 above, oxcopt that 1t shell be done at
a vacuum equal to or greater than the maxl-
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mum valua reeorded up Lo that point in the
test. If the leakage rate 1s found to be no
groater than 0.00057 m¥min (0.02 ¢im) or 4
pereent of the average sampling rate (which-
over in leas), the resulls are accepiablo, and
no corroction will need to ba applied Lo Lhe
total volume of dry gas metercd; H, however,
a highor leakrge rate i3 obtalned, the tester
shall elther record the lenkage rate and plan
to correct tha sampls volumo as shown In
Section 6.8 of this methad, or shall vold the
rampling run.

Immedinately after component changes,
jenk-checks nro optional; If such leak-checkns
ara done, tha procedure outlined in Section
4.1.4.1 atiovo shall he used. .

4143 Yost-test Leak-Cheek. A Jenk-
check s mnndatory at the concluslon of each
sampling run. ‘The leak-check shall be done
in accordanoce with the procedurea outlined
In Scctlon 4.14.1, except thal it shall be con-
ducted at & vacuum equal Lo or greater Lhan
e MAXimwm vaiue reaciwd Guedilg the saint-
pling van. i the leakape rate 1s found Lo he
no greater than 0.00057 m¥min (.02 cfm) or 4
percent of the average sampling rate (which-
oyer )s Jess), the resulls ave scceptable, and
no correction peed be applied to the total
volume of dry gns metered, If, however, a
higher lenkage rate ls obtalned, the tester
ghall elther racord the leakage rate and cor-
rect the sample volume a8 shown in Section
6.3 of this method, or shall vold the sampling
run.

4.1.5 Dortlcutate Traln Operrtion. During
the samplng run, malntain ap isokinetic
snmpling rate {(within 10 percent of true
Japkinetic unless otherwise spaclfied by the
Administrator) and a temperatura around
the flter of 120414 C (248826° F), or such
other temporature ag specified by an applica-
ble subpart of the standards or approved by
the Administrator.

£ 60, App. A, Melh. 5

For each run, record the data reguired on
m data sheet such as the one shown In Flgure
5-2. Tie aure bto record the inltinl dry gas
meter repding. Itecord the dry gas metor
readIngs at. the Leginnlng nnd end of each
sampling thme Increment, when changens In
Mow ratea are made, before and alter each
lenk-check, and when sampling Iz halted.
Take other readings required by Flgure 5.2
at leaat once at cach sample point durlng
each time increment and additional readlogs
when signiflicant changes (20 parcent varl-
allon In velodlty head roadlngs) necossitate
additional adjustments in (uw rale, Level
and gero the manometer. Becanse the mz-
m.,oEE.E, level and zero may delfc due Lo vi-
_—:ww_:nw and temperature changes, make
perlodic checks during the traverse.
_ Clean the porthotes prior to the test ran to
mintmize the chance of sampling deposited
__:iali. To begin sampling, remove the
nozzie cap, vericy timb ihe fiter aog pobe
honting ayatems are up to tempernture, and
that the plot tube and probe are properly
positioned. Position the nozzle ab the firsb
Lraverse polnt with the vip pointing directly
into the gas stream. Immediatoly start the
pump and adjust Lthe low Lo Isokinetic con-
ditlons. Nomographs are avallabtde, which ald
in the rapld adjustment of the isokinstlc
mampling rate without exceasive computa-
tiona. Thean nomographs nre deslgned for nse
when the 'Pype 5 plitot tube cocllicient ia
0.8510.02, and the stank gas equivalont den-
sity (dry molecular welght) I8 equal Lo 2594,
APTD-05T6 doetnlls the procedure for using
the nomographs. 1f ¢, and M, are ontside the
above stated ranpes do  not wase the
nomographs unlesa appropriate steps {sce Cl-
tation 7 in DMblegraphy) are taken Lo com-
pensate for the deviations.

Hdl
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Container Ne, 2, Taking care to ses that
dust on the outslde of the probs or other ex-
terfor surfaces does not got into the aample,
quantitatively racover particulate mattor or
any condonsate from the probe nozzle, proba
fltting, proba liner, and [ront half of the f1l-
tor holder by washing these components with
acetone and placing tho wash in & glass con-
tainer. Distillad wator may be used Inatead
of acotones when approved by the Admlinls-
trator and shall be used when specified by
the Adminlstrator; in thees cases, save n
water blank and follow the Administrator's
directlons on analyala. Poerform the acotone
rinsona as follows:

Carefully remove the probe nozzle and
cloan the Insglde aurface by rinsing with ace-
tone from a wash bottle and brushing with a
Nylon bristle brush. Drush until the acoetono
rinsa shows no visible particles, after which
makoe o final vinse of the inslde surface with
acetone.

Brook and rings tha inaelda nnrie of the
Swagelok [ittihg with acelone In a simllar
way until no vislble particles remain,

Rinse the probe lner with acetone by tllt-
Ing and rotating the probe while sguicting
acetone Into 1ts uppor end so that all Inslde
surlacen will ba wotted with rcetone. Lot the
acetons drain from the lower end Into the
sample contalner. A funnel (glass or poly-
ethylene) may bo used to nld on transforring
liquid washos to the contelner. Follow the
acetone rinse with a probe brush. Held the
probe In an Inclined pesition, squlrt acetone
into the upper opd as the probe brush la
helng pushod with a twisting action through
the probe; hold a sample contalner under-
neath the lower end of the probe, and catch
any acetons and particulate matter which is
prashed from the probe. Run the lLrush
through the probe three tmes or more untll
no visible partienlate matter ia carrled out
with the acetone or until nons remalns In
the probe liner on visuak Inspection. With
stainless stosl or other metal probes, run ths
Urush through in the above prescribed man-
ner at least six thnes sinco motnl probes
bave small crevices jn which partioulate
matter can be entrappod. Ringe the hrush
with acotone, and quantitatively collech
thess washings In the sample container.
Aftop the brushing, make a final acotone
ringe of the probo as deserlbed above.

It 13 recommended that two people clenn
the probe to minimize sample losses. De-
tween sampling runs, keop brushes clean and
protected from contaminations,

After ensuring that all lointas have been
wiped clean of sillcone gresse, clesan the In-
side of the front half of tho fllter holder by
rubblng the surfaces with a Nylon bristle
brush and vinsing wlth acetone. Rinse each
surface three tlmes or more 1f neaded to ro-
move visible particulato. Mako a final rlnge
of the brush and filter holder. Carefully rinse
out tho glasas cyclone, also (I applicable).

~Itun No.
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Aftor all acetone washings nnd perticnlate
matter have bean colloocted in tho sample
container, tlghton tho 1id on the sample con-
tainer o that agatone wlil nol leak out whan
It 1 shipped to the laboratory. Mork the
helght of the fluid lovel Lo determine wheth-
or or not loakage oocured during transport.
Label the coutalner to clearly ldontily its
contents.

Contginer Np. J. Note the color of the indi-
eating allicn gol to determine If it has Leen
completoly spont and make a notatlon of Its
condltlon. Transfer the slllca gel from the
fourth Impinger to 1ta orlglnal contalner and
genl. A Tunnel may make It easier Lo pour
?:a ailier gol wilthout spilllng. A rubber po-
PBeeman may be wsoed na an ald In removing
‘the slilica gel from the impinger. It Js not
necesngry to remove the small amount of
dust particles that may adhere to the lm-
ploger wall and are difficult to remove,
Sines the gain in welght is to be used for
molsvars calculabions, do not wsoc any walsv
lor other iiquids to transfer the sillca gel. 11
a halnnca fa avatlable In the field, follow the

.,uaccam:..m for container No. 3 In Sectlon 4.3,

. Impinger Water. Treat the Impingers as fel-
Zosm Make A notatlon of nny color or fllm In
the lHquid catch, Measure the Hauld which Is
in the first thres Impingers to within 1 mi
by using / gradusted cylinder or by welighlog
it Lo within 305 g by ualng & balanco (I one
Is avnllable). Regord the volume or welght of
lquid present. This information is reguired
Lo calenlabe the molsture oonlent of the of-
fluent gas.

Discard the lguld after ineasuring and re-
cording the volume or welght, unless analy-

‘sl of the lmplnger calch I8 required (seo

Noto, Soction 2.1.7).

If & diferent type of condenser is uaed,
measure the amount of molsturs condensed
olther volumetrically or gravimotrically.

Whenever possible, conteinors ahould be
ghippod in such & way that they romain up-
rlght at all tlmes.

4.3 Analysls. Rocord tho datn requived on
n shoot such aa the one shown In Flgure 5-3.
Handle cach sample container as follows:

FIGURE 5-3—~ANALYTICAL DATA

Plank
Date

Filter No.

I Amount Nguid loat, durlng transport

Acstone biank volume, mf ——M—
Acotona wagh volume, m] —— —
Acsetone blank concentration, mpg/mg (Equa-

tion 5-0 -
Acotone wash blank, mg (Equation b-8) —

Weight of particulate collacted, mg
Fingl weight | Tare welphl | Weight galn

Conlniner
mhoe
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Viaight of paiticulata caliscted, mo “Acetone [lonk™ Container. Measure ace-
- tone In this contalner elther volumatrleally
Fing) waight | Trrm weight or gravimetrlcally. Transler the acelone to A
2 tared 250-ml beaker and ovaporate to dryness
at amblent temnperature aml pressure. Does-
Tolw. feeate (or 24 hours nnd welgh to a constant

weight. Report the vesults to the pearest 0.1

Conlninge
number

Waight gain

Lats neatonn blank.
Waight of porticulate matler.

mgs.

NOTE: At the optlon of the tester, Lhe con-
tents of Container No, 2 as well as the ace-
tone blank contalnor mnry be evaporaled nt
____ temperatores higher than amblent. Il evepo-
" Vohima of lquid wler col- ration !a done at an elevatad tomperature,

ectad the temperature must be below the belling
i point of the solvent; also, Lo prevent “bhurnp-
Silka gal
walght, g ing." the evaporatlon process must be close-
N " )y suparvised, and the contenta of the beaker
Fansl, . must be swirled occasionelly to maintaln an
”ﬂrﬂw_ﬂ_ colieciod. m avan temperature. Use exbrame card, AS ACO-
Total volhwne collected ... o ml tone 1s highly (tammable and has o Jow flash

—-- oo | point.
“Coneprd weight of wal dhasing tols! waight
. Conver ﬁm@poﬁ‘s_ﬂ‘@.ﬁ“ﬁé by 44 Ouallty Control Procedures. The fol-

Sicane by Gonialy 5T whi 3t
' _=n:_mum '] ’ lowlng quality control procedures are sug-
gosted to check the volume metering system
calibration values nt the fleld Leat site prior
to sample collectlon. These procedures are

Imysngec vol-
vme, mi

—er——— = Voglomg waler, ml

{1 g/l

Container Ne. /. Leaye the contents In the
shipping container or trangfor the filter and ° optlonal for the teaker.
any Joose particulnte from the semple con- | 443 Meter Orifice Check, Using the call-
talnor to o tared glass welghing dish. Des- | pration data obtained during the calibration
Iccato for 21 hours in a deslcontor conlaiming  procedurs described in Section 5.3, determine
anhydrous cnlciurn sulfate, Welgh to a con- ‘Lhe Alle for{the metering system oriflice. The
stant welght and report the results to the sy, 13 the orlfice pressure differential in
nearest. 0.1 mp. For purposoa of bhis Section.  ypjig of in, 10 that correlates to 075 cfm of
4.3, the term “conmtant weight” moans a dif- g o), 620°T and 20.92 In. i The Afle 15 cal-
ference of no more than 0.5 mg or 'l percent culated as follows:
of total welght less tare welght, whichever Is '
graator, between two conaecutive welghings,
with no less than 6 hours of desiceatlon time
letween welghings. Ale=0.0319 AH

>:~a_.==w_§§. the sample may ba oven Pl
dreled at 105 G (220° F) for 2 to 3 hours, eonled '
in the desleceatlor, and weighad to & constant
wolght, unless otherwlse apeclfied hy the Ad-
minlstrator. The bester may also opt Lo oven
dry the sample at 106° C (22 F) for 2 to 3
hours, welrh the sample, and use this weight
as i final welght.

Container No. 2. Note the level of Jiquld In
the container and conflrm on the analysis
shast whether or not leakage pccurred dur-  Pu,=Darometrle pressure, in. Hg.

Ing transport. I a notlceable amount of  6=Total parnpling thme, min,

fapkngo has accurred, elther vold the sample ' Y=Dry gos meter calibration  factor,
or usa methods, subjoct to the approval of dimenslonless. :
the Adminlstrator, to corcect the [inal ro- v _—vplume of gas sample as measured by
sults, Moasure the Hquld in this container ei- dry gas meter, del.

ther volumetrlealiy ko 11 ml or gravimetrl- g oq10-0 0567 in. HegrR) x (015 ofm.

cally to 10,6 g. Transfer the contents to a

tavod 260-m] beaker and evaporate to dryness  Before beglnning the field Last (a set of threa
at mmblent tomperature and pressure, Des.  Yuns usually constitutes a (feld test), eperate
lccate for 24 hours and weigh Lo n constant the matering system (le., pump, volumec
welght. Roport the results to tho :.égap 0.1 meter, nid oriflce) at the Alle pressura dif-
ng. ferential for 0 minutes. Record the velume

Conlainer Npo. 3. Welgh the spent m:_os gel  collected, the dry gas meter temperature,
tor slllea gol plus Impinger) to the nearest 0.5 and vhe barometric pressure. Canlculate & dry
g uslng & balance. This step may be con-  gas meter calibration checlt value, Y., a9 {ol-
ducted in the flold. lows:

T [S2]
Yrva,

Fa. 59
Where:
All=Avorage pressure m::: entlal ncross the
orifice meter, In. H;O
T.=Absolute avernge dry gas meter Lempers-
ture, "It
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Pt. 60, App. A, Moth. 5

40 CFR Ch. | (7-1-93 Editlon)
Jate Metering System
ldentification:
Barometric pressure, Py = in, Hg
T T
Orifice |Spirometer |(Dry gas Temperatures
manometer| (wet meter)| meter |Spiromefer _Dry lhas Heter -
uuwwr._a ﬁw volume [volume [(wet meter)| YaTet | UutTet | Average |Time
A ] <____ Ht_ ...* t t G
fn, 1,0 [ ftd ft3 of of o °F min
i .
s
| . SR
Calculations
¥ ] AHR
aH o <l_u T : 2
inHo | Y Pp [ty v 460) 0.0317 at [{ty ¥ 460) 0
ol o] T 860) Pp {t, + 400} Yy
Average | -

Y = Ratto of reading of wet test meter to dry test meter; tolerance
for individual values #+0.02 from average.

AHg = 9,:“.2 pressure differential that equates to 0.75 ctm of air
B 68°F and 29.92 inches of mercury, tn. Hp0; tolerance for
fndividual values +0.20 from average,

Figure 5.6,

Example data sheet for callbration of metering
system (English units).

Environmentdl Prolection Agency

Before calibrating the melerlng aystem, It
I8 suggested Lhat o leak-check be conducted.
For metering systems havipg dlaphragm
pumps, the normal leak-check procedurs will
not, detect lonkages within the pwnp. For
these cases the {ollowing lenk-check proce-
dura I3 suggested: make & 10-minute callbra-
Ltlon run at Q.OM0STmMYmia (0.02 cim); at the
end ol the run, take Lhe difference of the
monsured wel, tosl meteyr and dvy £as meter
voluinoes; divide Lhe difierence by 10, to gel
the lsak rate. The leak rale should not ex-
cead 0.00067 m¥ymin (0.02 cim).

5.3.2 Callbratlon After Use. Afler each
field use, the callbratlon of the meterlng sys-
tem shall Le checked by performning three
callbralbion rune at a single, Intermadiate
oriflge metting (bodaod on the provious Tisld
topt), With the vacuum sebk at the maximum
value reacherd during the test series. To ad-
Just the vacwum, Inzert a' valve hotween tho
wetl tost meter and the Inlet of the metoring
sysiaml. Caioniat® the average. value of the
dry pas meter callbratlion factor. If the value
has changed by more than B percent.
recellbrato tho meter over the full range of
orlfico settings, as provicusly detalled.

Alternative procedures, eg. reghecking
the orlfice meter coofficlont may be used,
sublect to the approval of the Adminstrator.

5.3.3 Acceptatle Variation In Callbration.
If the dry gas meter coefliclent valnes ob-
talned before and alter a teak serlos differ hy
more than b percent, the test serlen ahall cl-
ther be voidad, or crloulations for the teat
sories ahall be performed uslng whichever
meter coelficlant valua (i.e., hefore or altor)
glves the lower value of total samplp vol-
ume.

54 Probe Heator Calibration. The prove
henting system shall be callbrated belors its
inftini use In the fleld, .

Use & hont source to generate alr heated to
aelanted  temperatures  that approxbmate
those expocted to oceur in the aources 1o be
aamplod. Pass thls sle through tho probe ak
a typlenl slmple flow rate whlle rneasurlng

FL. 80, App. A, Melh. 5

the probe inlet and outiet temperatures at
varlous probe heater settlngs. For ench air
temperature generated, constrict A graph of
probe heatlng systom sebting veraus probe
cutlak temperaturns. The procedure outlined
In APTD0576 can also bo used, Probes con-
structed according LW APTDH058) need not bo
coallirated If the calibration curves In APTD-
0576 nre used, Alse. probes wilh outlet tem-
prratore monitring cnpabilities do not re-
quire calliralion.
. 6.5 Temperature Jauges. Use the proce-
dure In Seciion 4.3 of Method 2 to calitwale
in-stack tempergture ganges. Dinl thermome-
etery, such as ara ured for the dry gas meter
and condenser putlet, shalt bo callbrated
apninst mercury-in-glass thermomaoters.

56 Leak Check of Metoving System
Shown In Figure 5-1. That portion of the
sampling traln Mom the puwp to the orifice
imater should be leak checked prior to Initlal
use and after eanh shipmant §.eslkace aftor
the pump will resnlt Ln less volume helng re-
corded than is notually sampled, The follow-
g procedure 18 suggested (see Flgure 5-4):
Clege the main valve on the meler box. In-
merl. B one-hole rubher stoppor with rubber
'‘tubing attached inte the orifies exhaust
Ipipe. Disconnect and vent the low slde of the
orlfice manometer. Close off the Jow side ori-
fco tap, Pressuvize Lthe system to 13 Lo 16 om
i(5 to 7 in.) watericolumn by blowing Into the
rubber tublng. Floch off the tublng and ob-
serve: the manometer for one minutel A loss
of pressure on the mangmeter |lndicates a
leak in the meter box; leaks, I( present, must
be corrected. .

5.7 Barometer. Callbrate agalnst 2 mer-
cury baromotar.

6. Calculgiinng

Carry out caleulatlons, retalnlhg ab least
ono extra decimal figure beyond that of the
acquired data, Bound off figures after the
final calculatlon. Other forms of the equn-
tiong may be ueed as long as thoy give equiv-
alent results.
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PL &0, App. A, Melh. 5

Whers:

K4=0.001333 mi/n} for metrio units
=0,04707 ft3ml for English units.

6.% Moisture Contont.

‘—u:..im:.u

Doy =
_\z:.::+ “w—:._z..

Eg. b-3

NoTE: In saturated or wator droplet-laden
gan streama, two crlculatlons of the mols-
ture contend of the stack gag shall be made.

onea from the impinger analysia (Bquatlon k- -

3. and a second from the assumptlon of anti-
rated conditions. The lower of thio tweo vrlues
of B 8hal) bo constdered corroct. The proce-
dure for datermining the moisturoe content
tased upon assumption of saturated condi-
tlone 1e glven in the Note of Sectlon 1.2 of
Method 4. For the purposes of thia method,
the averaga atack gas temperatura fram Flg-
ure 52 may Lo used to mnke this dotermina-
tlon, provided that the acconincy of the In-
sinck ternpernture sengor la 10 CH{2* 1),

6.6 Acetono Biank Concentratioi,

",
C, = e Fq. 54
Vop.
6.7 Acotone Wash Blank.
WLV, . Eq. b5

6.8 Total Farticulate Welght. Determine
the total particulate catch fmom the sam of
the welghts obtained from Contalners 1 apd
2 lesa the acetone blank (ses Flgure 5-3).

Norp: Refer to Section 4,1.5 to asslist In eal-
citlation of resmiits Involving two or more fil-
ter pssemblien Or two or more sampling
tralna.

6.9 Particulate Coneentration.

e, ={0.001 gimg) (MJV., (aray)
Eq. 5-6

6.10 Converaion Factors:

.11 Inokinetlc Varlation,

6.11.1 Calculation From Raw Data,
=

100 T L Vi +{ Vo FIT ) Prat+ AHID.6)]
&oav, I, A,

46 CFR Ch. 1 (7-1-93 Edilon)

En. 5-7
Where:

Ka=0.003464 mm Ug-m¥ml-*K for metrle
units.
=.002669-In. Hg -~ ftym) -*R {for Engllah
unlta.

6.11.2 Calculntion From Intermediate Val-
ues.
1 160 ._.u ...;_72: vu—.n
60 Ty v, & A, P, (1 -8,,)

ﬁ. .F <3_5,&

- Eq. 5-8

P, vy A, 2 {1 -8B))
Whore:

K4=4.020 for melylc units
=0.08450 for Engliah units.

6.12 Acceptablg Rean)ts, I %0 percent = T 5
110 percent, the results are actoptabloe. If the
particulate results are low In comparison to
the atandnrd, and I Is over 110 percent. or loss
than 50 percent, the Admiplstrator may ac-
copt, tho results. Cltatlon 4 In the bibllop-
raphy section can be used to make accept-
ahllty judgments. If 1 ia judged to be unae-
ceptable, reject the particulate results and
ropent the test.

6.13 Stack Gas Veloclty and Volumebrlc
Flow Rate. Caleulate the average stack gas
veloelty and volumetrio flow rata, If needed,
uslng data obtalned b this method and the
aquations in Sections 6.2 and 6.3 of MoLhod 2.
1. Alternalive Procedures

T.1 Dry Gar Meter as a Cajibration Stand-
ard. A dry gas moter may be uscd as a call-
bration standard for volume measurements
tn place of the webt test mebor spocified in
Section 5.3, provided that it 1a calibrated Ini-
“._s:.q and recallbrated periodically as fol-
owa;

711 Htandard Dry Gas Moter Callbration.

7.1.1.1 The dry ges meter to be oaiibrated
and used a8 a secondary reforence meter
should he of high quality and have an appro-
printely sized capacity, o.g., 3 literarrev (0.1
ft¥ravy. A aplrometer (400 1ilers or more cs-
pacity), or equivalent, may be nsed for thia
callbratlon, slthough a wel tost meotor la
usitally more practical. The wat teat, meter
should have & capacity of 30 Mtorg/rov (1
ft¥rev) and capable of mensuring voiume to
within $1.0 parcent; wet test motors should
ba checked ngainst a splrometer or a Yquid
@Ev_pamn..a:w moeter to ensure tho accuracy
aof the wet test meter. Splrometera or wet
test motors of othor slzes may be used, pro-
vided that the speciflod mocuracies of the
proosdira are malntained.

7.1.1.2 Bst up the components as shown in
Flgure 6.7. A splrometer, or oquivaient, may
be ussd In placa of the wet tent meter In the
syatem, Run tho pump for at least b minutes

552

Environmental Protaction Agency

gt a [low rete of about 10 lters'min (0.356 afm)
to condition the Interior surface of the wet
tast moter. Tho pressurs drop Indleated by
thoe manomoter at the inlet sldo of the dry

PL 69, App. A, Meth. 5

gan metar should be minimized [no greater
than 100 mm HyO (4 in. 1207 at a flow rate of
0 Neers'min {1 efm)). *This can be accom-
Pished by using large diametar tublng con-
nections and steadght plpa ftbtlngs.

u.Tust
MANOIETER

7.1.1.3 Collect the data as shown {n tho ex-
ample date sheet (sse Flgure 5-8), Make trlp-
leate runs at each of the flow rates and at
no less than five differont flow rates. The

en
o
o

WET TESTMETER

range of flow rntes should be betwes M_a and
# Hiersmmin (0.35 and 1.2 ofm) or over the ex-

‘pected operating range.
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Figure 5-9.

1.2.2 Critical Orifics Callbration. The pro-
cedura describad fn this section uwes the
Method 6 meter box conflguration with a
DGM as described in Seotion 2.1.8 to call-
brate tha critical oriflces. Other schamos
may bo used, subfoct to the approval of the
Adminiatrator.

7.2.2.1 Caslibration of Meter Box. The crit]-
cal orlfices must be callhreted In tho samo
configuration as they will be naod; {0, there
should be no connections S the Inlet of the
orifice.
© 7.2.21,1 Belore as:iszgm 33 meter box,
Jonk checkt the rRystom as follows; Fully open
the coarse adluat valve, and complately close
tho by-pass valve, Plug the Inlot. Then trun

on the pump, and detorming whethor there is
poy lenkage, 'I'he leakage rate shall be zero;

A0 CFR Ch. 1 (7-1-93 Edition)

i

QUILK
CONNECT

17__71] ___ ]

.l./

Critical orifice adaptation to Method 5
metering system.

i.e., no detectable meovement of the DGM
dlal shall boe sren for 1 minute.

1.2.21.2 Check also for leaknges in that
pothlon of the sampling traln hetwoen the
pump and the oriflee moter. Sce Seotion 5.6
for the procedure; make any correctlons, If
necessary. Il leakago Is detected, check for
cracked gasketa, lonse Mttinge, worn O-riagn,
otc., and make the neceseary repalrs.

7.2.2.1.3 Alter determining that the meter
box is lenkless, calibrate the meter box ac-
cordIng to tho procedure given in Bection 5.3.
Make sura that the wet teat meter meets the
requiremonts gtated In Section 7.1.1.1. Cheok
tha water leval in the wet test meter, Record
tho DGM calibration factor, Y,

7.2.2.2 Cnltbration of Critical Orifices, Set
up tho apparatus as showi In Flgure 5-10.

Envirenimental Pralection Agency

PL. 60, App. A, Meth. 5
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CRITICAL DRIFICE

Figure 5-10,

7.2.2.2.1 Allow a warm-up time of 16 min-
utes. Thiz atep Is Importent to equllibrate
the temperature condlitions through the
DCGM,

1.2.22.2 Leak check the systom as In Seo-
ton T.2.2.1.1. "The leakage rate shall ba zera.

7.2.2.2.0 Refors calibrating the crltieal
oriftoo, determine Its sultablility and the ap-
preprlate operating vacuum as follows: Turn
on the pamp, fully open the conrse adiunst
valve, and adjust the by-pass valve to glve a
vacuum raading corresponding to about half
of atmospheric preasure. Obgerve Lho meter
box orlfice manometer readlng, H. Slowly In-
crease tho vacuwm reading until a stable
reading is obtained on the meter box orlilce
manometer, Racord the critical vecuum for
each orlfice,

b

Apparatus setup.

Orlficos that do not rerch o critical value
shall not be used,

72224 Obtaln the bharometrie pressure
using a barometer a3 described In Section
2.1.9. Reoord the baromotric nressuro, Phws, In
mm Mg (o, Hg).

, 7.2.2.2.6 Conduct duplicete runs at a vacu-
iurn of 25 to 50 men Hy (1 Lo 2 in. Hg) above
:Es critlcal vacuum, The runs shall be at
Jenst 5 minutes each, The DGM volume rend-
inga shall be In lncrementa of 0.00283 m? (0.1
[t ot In Increments of complete revolutlons
of tha DGM. As a guldellns, the times should
rot. differ by more than 3.0 seconds (this [n-
cludes mllowance for chmnges In the DGM
Lemporatures) to achieve 1 0.5 percent In X',
Record the informatlon lsted In Flgure 5-11.
72226 Caleulate K uslng Equation 59,

i
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Pl 60, App. A, Meth. 9

and uslng the procedures set forth in this
mothod. The resnlts of theso studles (fleld
trinia) which Involve a tolal of 768 sota of 25
rendings ench are /g follows:

(1) For Ulack plumes {133 aets at a smoke
generator), 100 percent of the sets worae read
with a posltlvo crror? of less Lthan 7.5 pereent,
opacity; 89 percent wers read with a posltive
error ol Jesa than 5 parcent opaclity.

{2) For white plumes (170 sets at a smoko
gensrator, 168 spla at a conl-Nred power
plant, 298 spta at a sulfurlo acid plant), 59
pereent of the sets were read with a positive |
error of less thon 7.5 percent opaocity; 9% per-
cent were read wlth n positive error of less
than 5 perocent opaclity, '

The posltive observational error assockatod
with' an average of twenty-five readings s
thorefore establizshed. The accuracy of the
method must be taken Into account whan de-
termining possible violations of applicable
opaclty standards, ' o
i. Principie and Applicohiny ! ,

1.1 Principle. The opaclty of omissiohs
from statlonary sources Ia determined via-
ually by a'quallfted cbaarvor,

1.2 Applicabllity. This methad 1a appllcable | .
for the dotermination of the opacity of emls- !
slons from atationary sourcea parsuant ;.ot
§60.11(b} and for quallfylog observers for vis- .
ually determining opacity of emlsslons. o
2. Procedures - ‘

The obgerver qualifled In accordance with
section 3 'of this method shall use the follow-
Ing procedures for visually dotermining tho
opaclty of emisslons: .

2.1 Positlon. The quallfled observer shall
stand at a distance sufllcient to provide a
clear viow of the ernisslons with the sun ori-
ented In the 140° sector to his back, Consiat-
ent with melntainlng the above reguirement, '
the observer shall, as much as possible, make
his observationa from a poaltion snoh that
hin Hoe of vision 13 approximately per-
pandicnlar to the plwme directlon, and whon
observing opaclty of emissions from rectan-
gular outlets (eg.. roofl monitors, open
baghouses, honclecular  stacks), approxl-
mataly perpendlceular to the longer axis of
the outlet. The observer's line of sight
shpuld not Include more than one plume at a
tima when multiple stncks are Involved, and
in any cass the obasrver should make his ob-
servablons with his lne of slght perpendlcu-
lar to the longer axis of such a sob of mul-
tiple astncks (u.g.. 8tub stacks on baghousoes).

2.2 Fleld Records. Tho obacrver ahall record
the name of the plant, emisaion location,
type facility, observer's name and affill-
atlon, a sketeh of the observer's position rel-

1 For a sot, positive error = avernge opacity
determined by observers’ 25 obsorvatlonas—
average opaclty detormined from franamls-
sometor'a 25 recordings.

40 CFR Ch. | (7-1-93 Edition)

atlve to the source, and the dato on a {leld
data sheet (Figure 9-1), The time, estlmated

‘distance to the emlsslon locatlon, approxi-

mate wind divectlon, estimaled wind apeed,
description of the sky condition (prezence
nnd cetor of clewds), and plume backrround
are recorded on a fleld data sheot at the Yme

opaclty veadlnga are inltlaled and com-
pleted.
2.3 Obsprvations. Opacity observations

shall bo made nt Lho point of groatest opac-
1ty In that portlon of Lhe plame where con-
denaed water vapor 13 not presenk, 'T'he ob.
(2ervor shall not look continuously at the
plume, but inslead shall observe the plume
Cmamentarily atb 15-sccond Intervals,

2.3.1 Attached Steam Plumes. When con-
densed water vapor Is present within the
plume as it emerges from Lhe emisslon out-
._3. opacity observalions shnll be made be-
yond the polot In the plume at which con-
denged wator vapor 1s no longer visible. The

GumEIVEr, sUAall Tecidd bie approximaio dis-

tance from Lhe onsslon oullel Lo the point
in the plume at which ‘the observations are
made. .

2.3.2 Delachald Steam Pluma. When water
Jvapor in the plume condenzes and becomes
“vlsiblo ak a’dlstinct distance from the emis-
igion outlet, the opacity of emisslons should
be evaluated at Lhe emlssjon outlet, prior to
H_ the gondensation of waker vapor anil the for-
.matlon of the steam plume. ' '

‘1 2.4 Recording Observatlons. Opaclty obser-

_ vatlons shall bo recorded to the nearest 5

percent at 1b-second Intervals on an observa-
-tlonal revord sheet. (Ses Flgure 9-2 for an ox-
ample.y A minlmam of 24 observatlons shall
be rocorded. Jach momentary observntion
racorded ahall be deemed Lo ropresent the ay-
erage opaclty of emisslons for a 15-second pe-
riod.

2.5 Data Reductlon. Opacity shall be detoer-
minod as an average of 24 conseontive ohnar-
-vations recorded at 15-second intervals. DI-
vida tho obaervations racorded on the record
sheet Into anls of 24 consccutlve observe-
"tionm, A set 13 compoied of any 21 consecu-
tive obaervatlons. Sets necd not bo gonsecu-
tive in tlme nnd In ne case shall bwo seta
overlap. For each sot of 24 obaervations, cal-
culate the averagoe by summing the opeclty
ol the 21 ohservations and dividing this sum
by 24. i an appllcable standard speclfien an
averaging thme requiring more than 24 obser-
vations, calculate tho average for atl obspr-
vationa medo during the spacifiod time pe
riod. Record the averago opaclty on a record
asheet. (Sea Flgure 9-1 for an example,)

3. Qualifications and Testing

1.1 Cortiflcation Requirements. ‘To rocelvs
certification as a qualifled obsorver, a can-
didate must be tonted and demonstente the

ablity to esslgn oprclty readipgs in 6 peor-
cent Increments to 25 diferant black plums
and 36 dfferent white plumes, with an srror

Environmental Prolection Agency

not 1o excowd 15 pereont, opaclty on any one
roading and an avorage cerror nobt to excesd
1.5 percant opacity In each category. Can-
didates shall bo teated necording to tho pro-
cedures dngeribed n sooblon 3.2, Smoka gon-
erators used puravant, 1o acclion 3.2 a:_.:m bho
equippad with a amoke mnter whioh meets
the requlrementa of seotion 3. '

The certiflcation shall be valld for a perlod
of 8 montha, at'which time the quallflcation
procedure must be ropentod by any obanrver
In ordor to retain certifleatlon,

#2 Certifleation I'rocedurs.

The cectlfl-

catlon test, conslsts of showlng the candldatal .

& complete run of 50 plumes-—.25 blnck 5
and 25 white plumes--genenmted hy aﬂhﬁﬁw
generator. Plumes within each
black and 25 white runs shail be prosented In
random order. Tho candidate asslegns an:
oprafty valuo to each plume and records hls -
obtaervation on a sultable form. At the com- |
E.ar_o: of each run of 5 readings, the score |
Uf Lo candidate 1s detormined. If a can- |
didate falls Lo qualify, the complete ron of 50
roadings rmuat, _E repeated In any rolest, Tha
smoko test may bo nkminiastored an part of a |
Smoke school or tralnlog program, and may |
be precoded by training or famillarization |
tung of the smoko penerstor during which
candidates are shown blagk and  whito
plumes of known opacity. i
13 8moke Generator ”mvcﬁ..:__cwﬂaﬂ_. >,:<;
amoke -generator wsed for the purposes c,m
gactlon 1.2 shall be aquippad with a amolke.
meter Inatallod to measure opacity acrosa
tha .___m::meon of the smoke generator stack.
The smoke ‘mieter output  shall : display.
inslack opacity based upon a pathlepgth
oqual to the stack exit dlameter, on o full §
o 10 percent charl rocorder sonle, ‘Thei
smoke meoter opbleal deslgn andg performance
shall meet the specifications shown In Table
9-1. The smoke meter shall be calibrated as
prescribed in soction 3.3.1 prior to the con-
duct of each smoke reading tost. At the com-
plotlon of ¢ach test, tho zorp and apan del(y
shall be checked and If the drift, exceeds i]
percent opacity, the conditlon shall be cor
rected prior to conducting any subsequent
tost runs, The smoke metor shall be dem-
onstrated, at the tlme of instaliation, to
moat. the speolfications listed In Table 9-1,
Titla demonstratlon shall be repeated follow-
Ing any aubgerguent repair or raplacement. uf

set of 25|

P, 60, App, A, Meih. 9 -

the photocell or assoclated electronio efy-
euftry Including the chart recerder or gulpnt

”wanm_.. or every & months, whichever oreurs
rat.

TABLE 9-1—SMOKE METLR DESIGN AMD
PERFONMANCE SPECIFICATIONS

Prrpmotne

o lighl sourcs ... Incandescont Ismp opomtad @l
noxmmal ratad voltngs.

Pholopic  (daybgit spectral re-
spansa af tha human eye—Ci.
Iabon 3).

15 maximen tolal anghs,

15° maximum ofal angla,

3% opacity. maximwm.

1% opacily, 30 mintes
6 seconds,

b. Specieal responae ol
photocedl,

CCAMPeof view
d. Angly of progection
8. Caltiation ermoe ..

I Tero and span dnh .
mﬁn_o:«s tma

3.1 Callbeation. The smoke mater 1s coy
; bratud after allowing a minimwm of 30 min-
[ uEes warmap. by nlternately producing stimu-
ilated opacity of 0 percent. and 100 .thnnaa:_..
When stable response ak 0 prreent. or 100 por-
canl I3 noted, the smolke meter s adjustod 4o
- produce an output of 0 porcent. o 100 per-
cent, a3 nppropriate. This caflbratlon shall
be repeated wntil stable @ percent, and 100
-percent readings are sprodoced without ad-
Justment. Simulated 0 parcent and 100 por-
_E:; opacily values 15,«. be produced by al-
iternately rwilching [the power to the bight
saures on and off while Lhe smoke generator
I3 not producing smoke, )

3.3.2 Bmoko Meter Evaluation. The smoke
mater deslgn and performance are to be eval-
uated as follows:

3.3.2.1 Light Seurce. Verify from manufac.
turer's data and. from voltage measurements
made &t Lhe tunp, as instatled, Uhat che lamp
Is opernted within 45 percent of the nominal
rated voltage.

3.3.2.2 8pectral Response of Photocell. Ver-
Ity from manufacturers datn that the photo-
cell has a phitople response: Le., the spectral
mmzﬂsc.e.cm ol tha cell shall elosely ‘approx|-
mato the standard spootral-lominosity curve
for photople vision which In referenced In (b)
of Table 9-1,
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FIGURE 9-2—O0BSEAVATION RECORD —(CONTINUED)
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3.3.2.3 Angle of View. Check construction
geomotry to ensurs that the total angle of
vlew of the smoke plume, as seen by the pho-
tocell, does not exceed 15°. The total angle of
view may bo caleulated from: 0= 2 tan— 1721,
whero o=total nnple of view; d=Lhe sum of
the photocell diametartthe diameter of the
1imiting aperture; and L=the distance (rom

the photocell to the limlting aperture, The
limiting apertaire 13 the polnt in tho path be-
tween the photocell and the smoke plums
where the anglo of view I3 most restricted. In
smoko gonerator smoke moters thls 1s nor-
meally an orlflce plate

1.3.2.4 Angle of Projeclion. Check conatrus-
tlon goomebry to ensure that the total angle

654

D R + B S
of projection of the lamp on tho smoke
plume does not exceed 15 'The Lotal angls of
projeotlon may be calenlated from: 6-2
tan- 1d/2L, where 0~ total angle of projoo-
tlon; d= tho sum of tho length of the lamp
filament + the diameter of the Imiting apor-
tural and L= the distance from the lamp to
tho imiting aperture.

3326 Callbratlon FError. Uslng nweutral-
denslty flltera of known opacity, cheok the
orror botwesn the actual responae and the
thooretical near reaponse of Lhe smoke
motor. I'hs check Iz ncoomplished by first
callbrating the amoko meler according to
3.9.1 and then inserting n series of three neuw-
tenl-tlensity filters of nominel opacity of 20,
W, and 7% percent ln the smoke meter
rathlengih. Filters callbrated within 12 par-
gant. shnll be used. Carc should Le takon
when inserting the fllters to prevent stray
Itght. from affecting the meter. Make a total
of flvo nonconsecutlve readings for cach fil-

ter. ‘The maxlmum error on any ona reading

shall bo 3 percont, opacity.

1326 Zero and Span Drift. Betormine the i

zoro and span drifl by oalltwating and oper-
nting the amoke generator In a normal man-

ner over a 1-hour perlod. The drlft is mens-

ured by chacking the zero and span at tho
and of this perlod.

3.3.2.7 Mesponsge Time. Determine the ve-
ppoanse time by produclng the serles of five
simulated ¢ percont. and 100 porcent opacity
valuer and obscrving the time required to
reach atable response. Opacity values of 0
porcent and 1) percent may be simulated by
altarnately switching the power to the light
source off and on while the simoke m.a:agrou.
18 not operating.
4. Mikliography.

L. Aldr Poliution Control Distrlet Rules ._::_
Rogulations, Loa Angeles County Alr FPollu-
tion Control District, Regulatlon IV, Prohi-
Mtions, Rule 0.

2. Welsburd, Melvin 1., Field Operstions
and Enforcement. Manuaal for Alr, 0.8, Eovl-
ronmental Protection Apency, Reaearch Tri-
anglo Park, NG, APTD-L0G; August 1912, pp.
41-4.35,

3 Condon, BU., and Odishaw, H., Hand-
book of Physles, MeGraw-Hill Co., New York,
NY, 1958, Table 3.1, p. 6-52.

ALTERNATE METHOD 1 DETERMINATION OF
THE OPACITY OF EMIS510H3 FROM STATION-
ARY SOURCES REMOTELY BY LIDAR

This alternate method provides the guan-
titetive determination of the opaclly of an
emisglons plume remotely by a moblle ldar
aystem (lasor radar;, Light Detection and
Ranging). The method includes procedures
for the calibration of the Hdar and proce-
dures to be used In the field for the lidar de-
tormination of plume opaclty. The Hdnr Is
ured to measure plume opacity during elther
day or nlghttime hours beceuse it contains

the Ndor:

Aty of visible emlssions from

W R WAy WP

._....:..r.,..
1ta gwn pulsed Might sourco or transmitter.
The operatlon of the jidar is not dependent.
upon amblent lighting conditiona (light,
dark, sunny or oloudy).

The Hdar mechanlam or technlque is appll-
cable to measurlng plume opacity at numer-
ous wavelengths of laser radiatlon. Howevor,
the performanoe evaluatlon and callbration
test resnlts glven In support of this method
apply only to a lidar that employs a ruby
{rad )ght) laser (aference 5.1).

1. Principle and Applicabitity

1.1 Princtple. The opacity of visibie emis.
alons [rom statlonnry sources (stacks, roof
venta, etg,) Is mersured remotely by & mo-
Mls tidar (lasar radar).

1.2 Applicabllity. This method is applica-
ble for the remote meaturement of the opac-
statlonary

“sources durlng bolh nighttlme and daylight

conditions, pursuant, Lo 40 CFR §60.1)(b). It s
alan applleable for, the callbrakion aml per-

formnnee verification of the moblle l1dar for’

the measurement of the opacity of emis-
siuns, A povionmiancesdosign spocilicadlon for
a hastc Hldar system Is also Incorporated ::b
this method.

1.3 Deflnitions.

Azihnuth angle: The angle In the horinontal -

plane that deslgnates where the laser beam |

1z polnted. Tt 1s measured from an arbilrary
tixed reference lino In that plane.
Rackacatter: The scattering of laser light
in a directlon opposite Lo that of the Incl-
dent laser beam due to reflection from par-
ticulates along the heam's atmospherie cm_.e:

 which may Inclwde n smoke plume,

Dackscatter slpnal: The general Gorm mow.
return slppal which results from
laser llght heing backscattered by abtmos-
pherie and smoka plume particulates.

Convergence distance: The distance from
the lldar to the polnt of overlap of the ildar
recolver's feld-of-ylew and the Inser beam,

Eleyatlon angle: The angle of Inclination
of the laser heamn rolerenced to the horl-
zonktal plane.

I'ar reglon: The region of the atmosphere’s
path along the ldar lne-of-sight heyond or
behind the plume being measurcd.

Lidar: Acronym for Light Detection and
Ranging.

Adar range: Tho range or distance from
the lldar to a point of Interest along the
dar line-of-sight.

Near region; The reglon of the naicézaza
path along Whe lldar lina-ol-sight between
the lidar’s convergence dlstance and the
plume being measured,

Opaclty; One minus the optical rﬁ:ﬁi?
tanee of & smolie plume, screen target, eoe.

Tick Interval: The time or range intervals
In tha dar backscatier slgnal whose minl-
muimn average amplitude 18 used to calonlate
opacity. ‘Two pick Intervals are reguired, one
in the near region and one in Lhe fay reglon.

Gob
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FL. 80, App. A, Msih. 17

to sllminate the glass probe and heating syn-
tema, and snmple at stack temporature,

Thie methed describer an In-stack sam-
pllng systern and sampling procedures for
usd in such cagea 1t {3 fntended to be uged
only when specified by an applicnble subpact,
of the standards, and only within the apuil-
cable temperature Mmis (If specifled), or
whan othorwise approved by the Adminis-
trator,

, 40 CFR Ch. I (7-1-93 Edition)

compliance with new mouroe performance
standards, only when specifically provided
for in an applicable subpart of the standards.
This method Iz not rpplicablo to stnoks that
contaln lquid droplets or are saturated with
water vapor. In additlon, this methoa shell
not, be used ax wrltton if the projected cooss-
sectlonal area of Lhe probe extenslon-fiter
holder assembly covers more than b poeroent
of the stack cross-sectlonal arca {see Section

Environmental Proteclion Agency

THERMOMETER
SHECK
VALYE

. A, Meth. 17

VACLUM
LiME

L Principie and Applicability 1.1.2),

1.1 Princlple. Particulate matter 1a with- 2. Appwelus
drawn Isoklietloally from the source ami | 21 SampMng Traln. A schematlc of the
collegted on & glass fher fllter malntalnad at _ sampling traln wsed In Lhis method 18 shown
stack temperature, The particelate mass is ' In Figure 17-1. Construction detalls for
determined gravimetriceally after removal of ,many, but not. all, of the train components
uncombined water. | are ghven In APTD-0581 (Clation 2 In BIWI-

AR TIGHY
LLTL] 4

MAIN YALYE

S

1.2 AppHoability. This method applles to | ography); for changes from the AFTD-055]
tha determinatlon of partlculate emlsslons document. and for allowable modirkentlons Lo
from atationary sources for determining  Flgure 17-1, consult wih the Adminlstrator.

IMPINGERS

Y

LY AR EQUIVALEMT CONDERSER

HEPINGER TRMIN OFTIONAL, MAY BT REPLASED

Quipped with In.Stack Fiiter,
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Pt 60, App. A, Meth. 17

plus container, on sach contalnor. As an al-
ternative, the alllca gel neoed not be
prowelghed, but may be welghed directly In
1ts Implnger or sampling holder Just prior to
traln assombly.

Check Ilifore vieunlly agsalnat light for
frregulacities and flaws or plohole leaks.
Label fliters of the proper size on the back
atdio near the edge using numboring machine
Ink, As an alternatlve, labol the ahipping
contalners (glans or plastic potrl dishes) and
koep the flitora In theas containers at all
times excopt durlng sampling and welghlng.

Daslccale the ftlters at 20t5.6" ¢ (68:10° F)
and amblont preasure for at least 24 hours
and wolgh at intorveln of at lesst § hours to
n constant welght, Lo, 0.5 mg change from
previous welghlng; record resultes to the!
neareat: 0.1 mg. Durlng ench welghlng the fil-
ter muat not bo expoaasd to the lnboratory at-

mosphere [or & period greater then 2 minutes

amd o relative humidity above 50 percent. Al-
tornaldvely {(unloss otherwlse specifled by
the Administrator), tha filters mav be oven
dried at 105 G (2200 ) for 2 to 3 hours, des-.
leeatod for 2 hours, and welghed. Procodurca
other than those described, which account
for relative humidity effeots, may Le uaed,
subject. to the approvel of the Administrator.

4.1.2 Preliminary Determinetions. Select
the sampling slte and the rmlnlmum number
of sampling polnts according to Method 1 or

40 CFR Ch. | {(7-1-93 Edltion)

as spocified by the Administrator. Make s
projectad-aran model of the probe extenslon-
filter holder assembly, with tho pltot tube
fnce openings positloned nlong the contorline
of the stack, as shown in Flgure 17-2. Cal-
culnta the eatlmated croas-apetion Dlockage,
na ghown In Flgure 17-2, Il the blockage ox-
conds’s porcont of the duct cross sectlonal
aroa, the tester has the following optlons: (1)
a nuitable out-of-stack flitratlon method
may be usod Instead of In-stack ffitratlon; or
() n apecial In-gtack arvangomont, in which
the sampling and veloclty mensaremsnt
siles aro soparato, may be osed; for details
concerning this appronch, consult with the
Adminlstrator (seo also Cltation 10 In BIbll-
ography}. Detormine the stack prozsure,
tomperatura, and the range of veloclty hosds
ualng Maethod 2; 1t s rocommonded that a
tank-chack of tho pltot lnes (soes Mothod 2,
Section A1) bo performed, Determine the
molature content  usipng  Approxbmetion
Mathod 4 or Its alternativoes for tho purposs
of making lackinetic snmpling rate settings.
Dotormine the atack grs dry  molecular
wealght, ag deacribad in Method 2, Sectipn 3.6,
Il Inkegrated Meothod 3 sampling Is nasd [or
molecular wolpght, determination, the inte:
grated bag mample shall be taken shmulta-
neously with, and for the smme total length
of time an, the particulato sample run.
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Figure 17-2. Projected-ares model of cross section blockage (approximate sverage for
ssample traversel caused by an in-stack filter holder-probe extension assemtiy.
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FIGURE 17-3—PARTICULATE FIELD DATA
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Clenn the portholes prior Lo the tost run Lo
mintmlze the chanca of sampling the depos-
Itad matorlal. To begin sampling, remove the
nozzle cap and verlfy that the pltot tube and
probe extenslon aro propoerly posltioned. Po-
sitlon the nozzle at tha firsy Lraverse polpt
with the tip polnting directly Inko tho gaw
stream. Immediately atart Lthe paump and ad-
Jusk the fow to Isokinetlc condltions. Nomo-
graphs are avallnblo, which aild in the rapld
adjustmont Lo the isokinetic sampllng rate
wlthout excesslve computations. Thesp
nomographs are designed for use whon the
Ty¥pe S pltot tube coelficlent s 0.8510.02, nnd
the stack pas equlvalent. denslty {dry molec-
ular walghl) s equal Lo 2914, APTD 0576 de-
talls  the  procedure  for using  the
nomographs. I0 G, and M,y are outaide the'
sbove atated ranges, do  aol uwsg  the
nomagraphs uniess appropriate steps (sae (-
tation 7 in Biblegraphy) are Laken bo ecom--
pomaabe for the devinllons. '

When the stack 1s under signifleant negn-
tlve pressure (helpht of Implnger stom), take
cure ©o ¢iose tho cearse adjust valve before’
nserting the probe extension aasembly Inlo,
tha stack to prevent water from belng forcerd
backward. If necessary, the pump may he:
turned on with . the. coarse adjust valve:
closod. ' : ! )

When the prohe 1s in positlon, block off the
openinga around the prohe and porthola Lo,
pravent. unrepresentative dilutlon of the pasi
atrean. . ' |

Traverse the staok cross sectlon, as re-
quired by Mothod 1 or as speelfled by tho Ad-
minlatrator, belng careful not to bumip the
probe nozzle into the stack walls when Sfm-
pling near the walls or when remmoving or 1n-
sortlng the probo extension through the
portholes, to minimlzs chance of extracting
deposited materinl, '

During tho test run, take appropriato steps
(0.8., adding crushed ico to the Impinger ice
bath) to malntaln a temperature of less than
Ar ¢ (68° F) at the condenser ontlet; thls will
provent excessive miolstiive losnes, Also, per!-
odicallty check the level and zoro of the ma-
nometar, .

If the pressure drop across the flter hwe-
cames too high, making isokinetic sampling
ditficult to meintaln, the fi)ter may bo ro-
placed jn the midst of sample ran. 1t is rec-
ommoended that-another complete filter hold-
or ansembly be umed rather thon attempting
to chango the fllter [tself. Before a new iter
holder Is installed, conduct & Jealk check, ng
outlined In Sectlon 4.1.4.2, The total partion-
Inte walght shall Include tho summation' of
Al flter assembly catches,

A slngle tealn shail be used for the entlre
mpls Tun, sxcept In cases where aimulla-
nepus sampling is requived In two or more
separate ducts or at two or more different lo-
catlons withln the same LE:.. or, In casos
where cquipment fallure necessliates a
changs of traina. In all other situntions, the

PL 60, App. A, Moth."17

use of two or more trains will be subjact to
the approval of the Administrator. Noto that
when two or more teaina are used, a soparateo
rnalysis of the collected partleulato from
cach train shall bo performed, unlass [don-
Lical nozzle slzes were used on nl) trelns, In
which ¢nre Lhe parideulate catches from Lha
Individual tralns mony be combined and a ain-
gle analysis performed.

At the ond of the spmple ran. Lurn off the
pamp, remove Lhe probe extonslon agsembly
from the stack, and record the flnal dry gas
maeter reading. Perform a leak-checlk: as cub-
lined 14 Seclion 4.1.4.3. Aldo, lenk-check the
pltot 1neg as described In Sectlon 3.1 of
Method 2, the lings must pasa thia leak-
check, In erder to yalldate the velogity head
fata, . ) :

4.16 Calculatlon of Peceent 1soklnetic.
Caleplate percent, Isokinetle (see Scction
6.11) to determina whether another test run
should be mnade, If there is difficulty in

,:Eig_:_:a Isokinetic rates due o source
Sondltions, consait with the Adminlstrator
Tor possible variance on the Isokinetlc rates,
4.2 Sample Rocovery. I'roper cleahup pro-
. tedure begina ns soon as the probe extension
" assembly s romoved from the stack at the
. end of the sarapling period. Allow the assem-
" bly to cool. o
i When the assembly can be safely handled,
; wipo off all external partizulate mntier near
the tip of the probe nozzie nnd place a cap
over 1t Lo prevent losing or gaining partlcu-
late matter. Do nok cap off bhe probe tip
tlghtly whlie the' sampling train 1z cooilng
~down as this would creale n vacwnm In the
filler holder, forcing condenser ‘water hack-
ward, '
Beforo moving the sample traln to the
. eleanup =lte, disconneat Lho fliter holdaer-
probe nozzle assembly from the probe exten-
slon; ¢ap the open Inlet of the probe exten.
slon. Be careful not, Lo lose any condensats,
AU present, Remove tho wmblilen) cord from
“the eondenser ontlet and cap the outlel. If o
flexible ilne i3 wsed between GLhe firat fan-
pinger (or condensor) and the probe axten-
slon, disconnect the line at bhe probe exten-
sion and let any condensed water or lguld
deain inte the Implngers or condenser. Dhs-
.connect the probe extension ffom the con-
Idenser; cap the probe extension gutlet,. After
wiplng off the sllicone greass, cap off the
ccondenser inlet. Grouad glass slappera, plas-
Itio caps, or serun caps (whichever nre appro-
‘riate} may be used to olose thoese openings,
Transfer both the fiter hotder-probe nozzle
agsembly and the condenser to the clennup
arca, This area shonld be clean and prolected
“from the wind so that the chanoes of con-
taminating or Josing the sample will be
minlmized. |

m=<_,o n portlon of the acetone used for

cleanup ng a blank. ‘Panke 200 ml of this age-
tone directly from the wash botible belng
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Alternative procedures, e.g.. valng tho orl-
flos meter coofilolonts, may bo used, sublect
to the approval of the Administrator.

Narge: if the dry gas meter coafflciont val-
ues obtained before and aftor a teat sorlea
differ by more than $ percent, the test sorles
ahall althar ha volded, or calculations for tho
test series shall be performed using whlch-
ever metor coofficlent value {l.e., boforo or
aftor) glves tho lower value of total sample
voluime.

54 Temporature Gnauges. 1Uso tho proce-
dure In Bectlon 4.3 of Method 2 to callbrate

AU LEE LDl A/-1Y3 RAliion)

sampling train from the pump to the orifics
meter sheald be leak checked prior to Inltial
usn and after ench shipment. Loakage after
the pump wll] reanlt in less volume helng re-
corided than Is actually sanpled. The follow-
ing procodura 1a anpgeated {sng Flgurs 17-5),
Closo the main valve on the maeter hox. In-
aert, a one-hole rubber stoppor with rabber
tubing attached into the orifice sxhaust
plpe. IMsconncct and vent the low aldo of the
orifice manometer. Close off the low slde orl-
Tice tap. Prozsurize the system to 13 to it em
(5 to 7 in.)} water column by blowing into the

Enwvlronmenlal Prote

clion Agency

CLOSED

BLAIN VALYE

PUMP

AIR-TIGHT

in-stack temporature gauges. DIRl thormom-  Tubber tubipg. Pluch off tho tubing and o i -3
otora, such an are ngad for the dry gas mater #eirve the manometer for ona minute, A lox W W
and condenser outlet, shall bo calibrated of pressure on Lho manometer Indleates q..A- -
against moroury-In-glass thormomotors. lenk In the meter hox; leaks, if pressnt, mist -8
56 Leak Check of Meterlng Systeom  be corrected. ,
Shown In Flgure 17-1. That portlon of the '
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METHOD 1B —MEASUREMENT' OF GASEOUS OR-
CANIC COMPOUNT ISM[S8I0NS BY {1AN UCHRO-
MATOGRAPIY ' :

Introduction _ .
This method should noi he attempted by |

persona unfamiliar s._?: the performance .

characteriallcs of pas _ﬁ:noiugm;ua. no

by those persons who' are unfamiliar with
source sampling.. Particular ¢are should be

cholce of equipment. and eperatlon in poten-
Yally exploslve atmoapheres. | ;
1. Applicability and Principte ' ' "

1.1 Appleability. fihis method applies to.
the analysis of approximately 90 peroent of
the totnl gnsecous organics emitted from an
Industrinl source. It does nol. inolwla teoh- !
nigues to Identlfy And measure Lrace
amounts of organic compounds, such /3
those found In bullding adr and fugltlvo emis-
slon sources. ) !

This method wil] not determine conipolinds
that (1) are polymerle {(high molecuwlar
s.im:i. (2} can polymerize before annlyals,
or {3} have very low vapor twessures at stnck
or instrument conditions, .

1.2 Pripclple. ! _

The malor organle components of a gas
mixture are separated by gas chroma-'
roﬂ:ﬂﬁ:e {(GC) and Individunlly quantified by
flame lonlzatlon, photolonizatlon, eleatron
capture, or other sppropriate detectlon prin-
ciples. ' .

Tha retention timea of each separated com-
ponent. are compared with those of known
gompounds  wunder ldentleal  condltlons.
Therefore, tho annlyst vonfirms the ldentity
and approximate conconbrations of Lthe or
ranlc emisslon components beforehand. With
this Informatlon, the analyst then prepares
or purchases commercially avallable stand-
ard mlxtures to calibrate the GC under con-
ditions ldentical to those of the smmples. The

exorcised In the aren of safety concerning . -

40 CFR Ch. 1 (J-1-93 Edillon)

analyst alzo determines tha naed for sample
Mlutlon to avold detector saturation, gas
stream fltration to elimlnate pactloulate
matter, and preventlon of molsture con-
danantion,

2. Range and Seusitivity |

2.1 Rapge. The rango of thls method Is
from about 1 part por million {ppm) Lo the
uppor lEmit govarned by GG detactor satirn-
tion or column overloading. The upper Hmit
can be extended by dlluting the stack gasea
with an lnert gas or by using smaller gas
sampling loops.

2.2 Seosltlvity. The sensltdvity Nmit for e
compount {s defined as the minlmum datect-
able concentration of Lhat compound, or the
concentratiom  that produces a im_:;‘_,w?
nolse ratic of thren to one, The minkmum de-

' tectable concentration ls detarmined during
the presurvey  callbration for ench
compound, '
3. Preciston und Accuracy

Cas chromatographle technlques Lypleally
provide a preclsion of 5 to 10 percent relative
standard deviatlon (HS31)), bub an experl-
anced GC operntor with a rellnble instra-
ment enn rendily achievo 5 percent RED. For

“thls mothod, the fotlowlng combingd (Clop-
Ferator values nre requlred.

{a) Precisfon. Nuplloate analysosiare with-
In 5 percent. of thelr mean value,

A;V, Accuracy. Analysis results ol prepared
amdlt samples are within 10 percent of prepa-
ratlon values.
4. }:a%;a:na.f.

Resolutlon Interferences that may occur
can be eliminated by appropriate GC column
and detector cholee or by shilting the veken-

. Uion timea throngh changes in the column
flow ratg and the use of Lemperature pre-

Eramming. "

The analytlenl system la demonstmted Lo
be essentinlly freo from contnminanta by poe-
riodlcally anplyzlng blanks that conslat of
hydrocarbon-free alr or nitrogen.

Snmple  erass-contamination that ocours
when high-level and Jow-level samples or
standards are annlyzed ‘alternately, 1s best
dealt: with by thorough purging 'of the QC
sample leop between samples.

To assure conslstont mni...ceon. reApONRg,
calibration pases are gonlalned jn dry alr. Te
adjusl gaseous organio concentratidns when
wntor vapor 1s prosent jn tho spmple, water
vapor concentrations are detarmined for
those snnples, and a correction fnctor s ap-
pligd. | ,

5. Presurvey awd Presurvey Snempling.

Perform a presurvey for oach source to ba
tested. Relor to Flgure 13-1, Some of the in-
formatlon enn be collected from literalurs
surveys and source personnel, Colleet gas
samples that can be analyzed to conlirm the
Identltics and approximate concentrations of
Lhe organle cinissions.

M

Envitonmaental Protection Agency

b.1 Apparatus. Thin spparatns list also np-

Dlles to Sections 6 and 7. '

511 Teflon Tublng. (Mentlon of trado
names or apeclile products does not eon-
stituto endorseinont by the U.Q. Environ-
menkal Protectlon Agency.) THrmeter amd
length dotermined by connectlon require-
menty of cylinder regnlatora and the GC. Ad-
ditlonal tubing 1s necessary to connect thn
GC sample loop to the samplo.

5.1.2 (es Chromalograph. GC with aufl-
able deteglor, columna, temperature-con-
trolted sample loop and valva assembly, and
temperature programable oven, |f necesaary,
The GC shall achieve sens[tivity require.
ments for the componnds under study,

513 (Pump. Cnpable of pumping 100 ml/
min, For flushing sample loop.

514 Flowmelers. To measure fow rates.

6.1.5 Regulators., Used on fran oyladers for
GC and for cythiler standards,’ o

b.1.6 Recorder, Recorder with lnear strip
chact {s  mfnimam acceptable. Intesrator
optlonal} 18 recommerndead.

519 Byrinpes 0.5ml, L0 and 10-
mlcreliter slzes,” crllbrated, maximum neon-
racy (gas Gight). (or preparing cm:_:ﬁ_._c:.
standrrds. Other. appropriate ‘sizes' can bie,
used. : W

218 Tublng Flttings. To plumb GC apd
ras cylindors, ) ) .

6.1.9 Seplums. For syrinie InJections. | i

5110 Glass-Jars: If niecessary, cloan-col-
ored glass jars with ‘Teflon-lired 1ds for oen- .
densnte sample collection. Skze depends on
volume of condensatao. , ’

h.111 Soap Film Flow Meter. To deler: |
ming (low rates, ) '

5112 ‘redlar Bags. 10- and 50-1Ler CApAC-
Ity, for preparntion of standayds. a
6113 Dy Gps Meter with Temparature
and Yressure Grupes, Accurnte Lo 42 percenl,

fur pevparallnn of gas standards.

5 LM Mldget Impingerfflon Plate Assem-
bly. For preparation of ras standards,

5.1.18 Sample Flaslks. For presarvoey sam-
ples, must have gas-Light seals, '

5110 Adsorptlon « Tubes, Jf NCCOSSATY.
Mank tubes fIlled with nocessary adsorbent
{charcoal, Tenax, XAD-2, ete.) for presurvey
snmples. . . ’

6.L17 Persomncl Sampling Pamp.
brated, for collecling ndsorbent
prasurvey samples, . '
5118 Dilatlon System. Calfbrated, the di-
lutdon system is Lo ba constracted Tollowing
the speelfleations of an acceptable method.
5119 Sample Probes. Pyrex or stainless
ateel, of safficlant, length to reach coptrold
of atack, or a point no cleser Lo Lhe walls
than 1 m. . .

51.20 Daromster. To measure barometrlc
Prossurc. ' X

5.2 Heapents. '

621 Delonlzed Distllled Water,

52.2 Methylene Dichlorida,

-
tube

Pi. 60, App. A, Moth. 18 *

+23 Calibratlon Gasoes. A sorles of stand-
3m_m prepared for every compound of inter-
est.,

524 Organic Compound Solutlons. Pure
(9.9 pereent), or ns pure as can reasonably
be c:r_-_:%n. Hauld samples of all the organle
compounda necded Lo pre o ¥
Stanpot prepnro rb:r_j_o:

5.2.5 Extraction Solvents. For extraction
of adsorbent. tube saples In preparatlon fop
analysls.

5.2.6 Fuel. Ay recomimended by Lhe manu
facturer for operatlon of the GC.

527 Carrler Gas. Hydroaarbon free. au
tecommmnded by the manufacturer for oper.
atlon of the deteclor and compatability with
the colmnn. \

528" Zero Gas. Hydrocarbon free alc or ni-
Lrogen, to be used for dllntions, blank prepa-
ratlon, and standard prepacabion.

53 Sampling. |

53.1 Collectlon of Samples with lags

. _mm...,.:_u::m Tlasks. Presurvey samples can be
+ collegted In precleansd 250-mi donble-snded

glaas samipling  flasks. Tefllon stopeocks,
withoub grense, are preferred. Flasks should
be cleaned as follows, Hemdve Lhe stopencks
from hoth ends of the flasks, and wipe' Live
PArts to renove any prease. Clean the
stopcocks, barrels, and recelvers with meth-
yiens dichloride. Clean all Flass ports with a
soap -solatlon, ' then' rinsh with 'tap and
delonized distilled water. Blace Lhe znmw. ta
enol glass anneallng furnace and apply heat
up Lo W QL Malnlaln at _:_T ‘temporature
for 1 hour. After this' time pedlod, yhuk off
and open the horpace to allow the fask Lo
cogl. Grease the a_.o_,vogrm wilh stopoock
grease nud return tham to the flask recafv.
ers. Furgo the assembly with hlgh-purity nl-

”»...cﬁms for 2 tg 6 minutes. Glose off- the
skgpeoecks after puging to malntain r slight,

pasitive nltrogen
stopoocks with tape. . :
Presurvey samples can be obtalned elthpr
by drawing the gases Into the proviously
evacuated fiask or by drawing the gases ;:3
N:M_:uzza:ﬁ tha flnsk with a rubber suction
ulh. ! |
. 3L Evaguated Flask Prooedure. Use a
hlgh-vacunm pump to evacualo the finsk to
the capaclty of the pamp; tlien close off the
stopeuck Jeading to the purmp, Attach a4 §-
mm outside diamneter {OD} plass tee to Che
Nask Inlet with a short plece of Telton theh-
inr. Seleol a 8-mm 01 borosilicate sampling
nrobe, 2::52_ at one end Lo a 1Z-mm 0D
and of sufficlent. tengbh to reach the centroid
of Lhe duct to be sampled. Insert a glass wopl
plug in the enlarged end of the probe Lo re-
move partlenlate matker. Attach the other
end of the probe to the tee with o short plece
of Teflon tubing. Connect o rubber saetion
Imlb Lo the Lhird Jeg of the tee. Plago the fil-
ter end of the prohe at the cenlrold of the
thuct, or at a point no closer to the walls
than 1 m, and purge the probe with the rub-

pressure.  Becure | tho




DIVISION OF ENVIRONMENTAL PROTECTION
OFFICE OF AIR QUALITY .
Gastcz Caperton 1338 Washjngton Street, East David C. callaghan
Sovernor ' Charleston, WV 25311-2599 ) pirecter

Laidley =li MeCoy
Degputy Directer

October 11, 1994

Ms. Judy Cooper
Director
Administrative Law Division
Secretary of State's Office
Building 1, Suite 157K
Charieston, WV 25305-0770

RE: 45CSRZ - To Prevent and Control
Particulate Alr Pollution from Combustion of
Fuel in Indirect Heat Exchangers

Dear Ms. Cooper:

This is to advise you that I am giving approval for the filing of the above~
captioned rule with your Office and the Legislative Rule-Making Review Committee

as an agency-approved rule.

Your cooperation in this regard is very much appreciated. If you have any
guestions or require additionsal infermation, please feel free to contact Roger T. Hall

at 759-0515.

Sincerely yours,

7" David C.TCallag
Commissioner
Bureau of Environment

DCC/GDF-ilm

Attachments




