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2.1 nsusaEsiadiidivang

= )

Asanasaditmung audyisededuszneunieasiall 108 @13 asuanslilunianuIn n
lunqulsanundanszualii arsielidmungdiulvgdnunannsdiiuey n1sdaes wagn153nnis
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2.2 asAuauUsunuanseinneanses

nTeuvadanilauafiwlsslnn Point Source WaENISRAITAUNANTALNABINNITIIHIIU

[

ANUSTUU PRTR RTWLﬂuﬁmﬁﬁw%mmmimﬁLﬁ’mmaﬁﬁamm Faanunsamunlaeadl

Ahandle,i = Aproduce,i + Ause,i

a

Wi
Apandie; = YSuaaseilidinung i naeases (Fusad)
Avoduce; = Usunauansiaiidwaneindnaiy (fiusel)
Ause, = Uuaasiediidmneild (Guded)
wazUsunaasiidnuunenly anuisarulalasail

Ause,i = Abeginning,i + Apurchase,i - Aend,i
WD

Poegmnings = Usanaansiadiidmunefiasvienudyivesdisiug (Fiu)

(UIUN 1 UNTFIAL)

Aourchase; = USunaansiaiidmunengelutdagiu ((u/d)
Acnd; = Usuaseiidwaneiauvdenutyddledugatdagdu (fu)

(UIUN 31 SUINAY)
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annsasunilgsdl
Auseji = [Abeginning,m + Apurchase,m - Aendg,]l X Wy;/ 100
he
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2)  VsalwAwaesaaudau (Thermal Power Plant)
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3)  IselWWnnesiufne (Gas Turbine Power Plant)
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4) sdlWAwashwa (Diesel Engine Power Plant)
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5)  TsslWAwasewves (Incinery Power Plant)
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6) lsalwAdewasdauna (Biomass Power Plant)
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uni 4
WaNNITNUFIUTRITNITUITIIUNTUanUaRsuaNY

FSnsusziiumsUantassuaniwiilll 4 3578

® N155I9TIAlREMSY (Direct Measurement)
e msdnviunaauna (Mass Balance)
e nsladuUszansnisuandaseuaie (Emission Factor)

®  NIIAIUIUNINIFINTTU (Engineering Calculation)

Bnslunisussiliunstanddestaiiy awnsoasulanauanddunisnd 4-1
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AN519% 4-1  Jamdelunisiaanlgasnisuseiiunisuandaasuane
(Release Estimation Technique: RET)

O n1n599alaenss (Direct Measurement)

o  mwnmaialnensadidneiienolilddeyafiiufumuvesnisasiaiaanniign
fanugniouazidetiold
Fnsiildavdeannzauiunszuiuns uwasiuia uaznisfviegmiegeivhnsmsiade
dnwarnenenwLarAuaNTRTe I 1ImABATUTLNALAY AT IR ULUTUDIUTM ST
Uanudogagaesuniiansaeie

(2] n139Aiuasuga (Mass Balance)

o limsimuiaaunalunisnsvaeunszuIuNsLiienIdULMAITEUELATY
o nsdmhinaaunalduisnsnivssavsnmdmsuunasiliauaividanuadududou
Aldanege seiinauliutueuaInn1InsIninlagnss

©® nsldiduuszansnisuanuassuaiis (Emission Factor)

o  mslidUsEAvBnsUanUdesuafivmngiasiuildlunsddoyanisinauazainis
UanUaesuanuilnudunusiulaense

o dodrinveinslidulszAvinmsuantdesuaiiv Ao o1aliannsoldldtunng widsiude
HosmnmslddudseansnmsuanUdosuaiviuasdecdumilanzionzaseusiazens
LagnsTUILNS A EN Ty

o msanUdesuaiuiirualdannsldduusyansnsdantaosuafivonaazuananenn
nszuumsfildansdu msvanudesuafiviiAntuaienlssemilunsdillssnuiinadnuoe
FUWIEUNUTENT

o Tswnuansadninduuszansnisantassuafivredssulaies

O nsfwiuniaInssy (Engineering Calculation)

o nsszvBwUUTlinszaglueINAvresEsiAdisEviedty NITEUIUAIFUNANI AU kaENIS
Wasulluvesdeernazaauszanalilegldnaandivieaiivasnianienin veansius

M Gain: “Manual for PRTR Release Estimation Method (Japan, 2004).” wag OECD materials (OECD, 2002 Wag 2005).

AllemsUszdiunsUanUdesuazinfoudauaiiv dmsulswdanssualin 15



lassmaiiindsgansaimnsuimsinnisaunmeinianissuenamnssuiieann1sinduaressuualiiiu 2.5 luaseu

4.1 n15A5299LAEASYe (Direct Measurement)

aiunistaetmanisinanudntuvesasniidmuneiieglulede dnds visveudeiissuny
gannlsanuliiinsniald aududnsnisudesvedleds dndevseveads lavaunisiugiuves
nmsnsvinlagasdunsdnunisanUdesuaiivlugeniafe

-6
Rair = Cg X Vx10

=
il
Rae = Usunawesansilidmnefignuanddesludeiniea Rlansusiet)
C, = enududuvesasadiviwuneiegluleids @adnsusegnuimnwns)
V, = 8asnsudesvedleds (gnuieiiunsded)
-6 ! 1 a a o Q a [
107 = amsuvamiheandadnsuduilany

nsnsvinlagnsdiinguszasiieliliundsdoyananunsaldidusununiign anugndeuas
UndetevesdeyadinaniusgivmaiaiinislunisesiniailddundnTennudvesnisifiudiegi iy
sgAmuptwdusiensal laeriladsnnuduuusveanisssuistaivuastodninresisn1sngiain
ad o av v LY d? o Yo Qdd’l [
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Yaf
v ansathaenududuvesledeviedndeinsainldaudoi musuesngnouaz s
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v o 2)
4.2  m3anuladuga (Mass Balance)

nsInviaunaangItasiunNsiMuAUSINMYeEIsALN1 (Input) Wagaan (Output) 210

(%

NsANIUNURIIUN 4-1 Ingaunisiiugiureanisdnvinaunauiaiisil

Input = Output
Input = Product + Loss
Input = Product + Release + Transfer
dle
Input, | - Uunaaseiidmuneiisaiuly
Output,; = Uswaasiadiidwnnglundndoun
Release, |, = ﬂ%mmmimﬁLﬂmuwﬁﬂamﬂéaaaﬁﬂLmé’am (@1n"¢ 1 A
Transfer, . = Usinuanseiidmmedudsuluiduveads vsetude

Amsulssnurannsewa i

Input + Generation = Output + Consumption

answnilidmneidignisaiiiuay
Wy arsmAvadluiilglunssuiunsuanduenenige

Input

Generation = msmﬁlﬂmmaﬁgﬂmémsﬁuswdmmsﬁ%ﬁmm
(TinanTu sudansndalnetadey) Wy anslasendu MAnan
nszUIuMsrlnidomEes

Output = anseiithmnedildannisaidinay enudinislanass was

AansTun1sinn1sveadsdus) nisaslouienisiidn n1sindn
nsthwasunaualging viens3loAa nied1uIuYesasAin
anAveglundniugituanying

Usinawesansniiidmneiignulasduansduseninnssuiunisnds
(MeUisen) wu nsavlearle3nasgnlilaensvitlidunans

. . J o o %’ a
(neutralization) 5¥®I19AITUIUAULEEY
@ fan: U.S.EPA, Electricity Generating Facilities: Section 313 of the Emergency Planning and Community Right-to-Know Act, February 2000.

Consumption
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43 nsaudsEansnisUanUaseuane (Emission Factor)

USurunisnistanddesuazinfoudeaisiadaiuisadiuiulalasldmdudsednsnis
UanUdesuatiny Megieaunsiiugiurensewanisssueuaivlunsdlveinisssuegenialudisil

Rair = Ahandle X EFair

dle
R . = U'%mmmimﬁl,ﬁmmaﬁgﬂﬂamﬂdaagjmmﬂ (Mansumal)
A handee, | - Guamseiidhmuneiidenses Rlansuded)
EF a1 = mé’uﬂizﬁm‘émﬁﬂamﬂéaamaﬁwaamiLﬂﬁLﬁwmmJgjmmﬂ
(Aansuiivanddessodlansudidenses)
%39
Emission = Activity x Emission Factor
Tned
Emission = Usununisuanuanuuaiiusnuigian
Activity Data = AanssufinelmAnnsuanddesuafivsentional

Emission Factor

61”3@mé’mwmi"damJa'a&maﬁwﬁqé’mﬁuéﬁ’uﬁﬁmﬁmﬁda
TAnuaiy (Activity Data)
Tt nsUanUassuaiwa NS LY DINEY @1u15aAuIalAIN

Emission = Activity Data  x Emission Factor
(Concentration x Flow Rate) = (Fuel use rate) x (Emission/Fuel use rate)
ANUTNTUYRNENS  BMSINNSSTUIERINTA Sasnsldidomnas nsUanlaae/
safiunsyuny 2an3NUang dn51nS I TaLNES

fw: Emission Factor MsUasUaesanslneenduanuiisleumedsiliiuavamamnssudu devilae nsumuniuaiiy w2564
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nsAnlaglddulssdnsnmsuanUdesuaiivaziussdvinmuasgniosiug Weanuduius
JEnINtayansEUIUNITHER uaznsssUIsaiulinnugnieuaslidutou

YaA25U{UR
Podnfnveinslddulsydnsnisuantaesuaiivee Wawnsaldlatunnunasinlauaiy lunsdi
Tssnuilanulseasrnazlddulszansnisvanlassuanwlunisuseiiiunisvanvassuaiwann

wrasiudalmivsonlaausld ssuazdeaiansauntemduysedns ausiegsenasen9os mu
wiasdeyaduuszavsnisuanUdesiiaenndasiuunaiinialagnseuiunnanvadlssnu 1w

- AP-42 fidpvhiulag U.S.EPA
- Emission estimation technique manual, National Pollutant Inventory (NPi)
Invinlae Australian Government
- PRTR Release Estimation Techniques (OECD)
usnNTifEnsamanenansTildensdeaun %auamagilumﬂwmﬂ%q@jﬁaLa':ufjIma%’mﬁwﬁu

PnUsznedug JsnssanisUanldesuaiulneldrmduuszaninsUanldesuaiiveraasunnig
PnmsanUdesasafieanunainlse Wesnddulszaninisuanddesineiiluasduaiadeiild
mndeyalutienfassdssduanugndesiiuansneiu fdumildainmsUssduenaiisgemiesn
ANLduase

af

=23

v msssuisuafivanunsasnalilasldusunaaseiinionses
v msfnaausevinldlnedaildenetes

P8A25NINTUN

v mslddulszavsnsantdesuafiviitualilnenitenussns AUNANYAAVNTTY YTBVIIBY
YeeUsnedug  IsnumsaraTvdeuegeseursuinsldanduUssavdnsUanUaesuaiuiiey
winzaununsusEnaunansvedlssuvsell

v TsswainsadnvhmdulssaninslanUaesuafiviedddlnenisussidiuainnavesnisasiaialy
ohn

4 ﬂ'ﬂmsizmUuaﬁwﬁﬁm’smimé’mﬂizﬁmémﬁﬂamﬂdaamﬁmzéﬁyuagﬁuﬂ%mmmimﬁﬁﬁamm

Fawavean1sanaealivandbiiiuiinsannsssenaiwllodisuiuieyadounds
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4.4  NITAUIUNEIAINTTY (Engineering Calculation)

Anuntuvasansiaiiidmingluloderieundvaunsaussdiulalagldnuaudanig

T

WAz N9NIEAIN WU ANsuledudy AnuaInnsalunisazatetl Wusu lngaun1snugiuueanisly

v
o &

VANNUIINITAIIAUNIAMNTTIlUNSAIINNT ST UENaTYasginAe

Ryater = WS x V, x10°

water

Ruater = UStnauansiadiidnmneiignuanidesdunas Alansusiel)

¥ P U 1 a [3]
WS = anwasnsatunisazaneinvesasiaiidwiing (ulasnsusiedng)
V, = Usuwsvesdnds @nuiaiiunseiet)
-6 ! 1 a a o g al [
107 = Ansulasmtheaniiadnduduilansy

uuuuu

dns= Tadnsusegnuiadiuns)

} 74 a wva
YaATUHUANIL

N3 UILNaNEaINALUUTINTEEYedEns VOCs a1vsUssliulalngldnaandnieaiivas
ManeamUesastailviy Ferdrefunisldudninasinisiuamidmnssulunsusedunis
ﬂamﬂﬁawaﬂw@méqﬁﬂ U M%@ﬂﬂiLﬂéngﬂlﬂLﬂumaaLﬁa 'mﬂl@iﬁsﬁaaﬂamimﬁﬁ&fmmsﬁwmmaw
finsivusauufsiuiieanmnududeuresnszviunsussdulagldanuduiusniuaiuagnig

AEAMN bHD1V N AANAINURANATS (Error) U9NaansIANLINTY

=
af

e

v Jovadmsunsaunansam e anrans e 19199

Y

v asmwnadaensldvaninueinseuumaimnssuiialdiesiniinisnsaialagnss

JaA2sNITUN

v flesmnnssnetafivluanmzimnzananinsadwaldledldgnsmmgel]  wasnmsamon
9199ZUANANIINANINYDINITVINNUATITIUITDUNUALITRY 1WU ALY QN Tl wazdu
Jusiu

v’ fUssidlumsimnuimeiuimnssueiilunisyseidiu
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uni 5

A5n1sUsziiunisuanUaasuaned nsulsunannsewa i

5.1 AszuaUN1sHAR IWNNvaels lndn

nszuaunanannszualii Wumaudeundanuedludomamanlon ddlunyudsfudie
Tuindouaioatudaluiudnnszudlin nszuiunmstas Wasundsnuedfiavaulydundsnuaay
wazUBsuluifundsnuliih fenszurunmannszualiilnglindsnuiuasndsnuauag lung
waesistuiidetumaivenaosiudalai ililawosmuinnismisnhiuluedossudelai

Tonaalndnindu

Uatuussmalvedimds@nlninsuialssmaegNuszann 42,000 wingdng Funnnitfesas 60
NANAINAIYSITUIIR USzunudauas 15 Nanana Uiy wasUszanudevay 10 Wulwidalaanidau

WRINUMUIU LU Uasenfing au wagTudeaindslseime

Uszinnvaalseluiianndsnuanudounldiwamaaneadannulanild Town :

o lsilwilwdsmuSeunsenddleun (Thermal/Steam Cycle Power Plant) fifndanisaings

wazdlaunlng)

o lsslnfhiaiufine (Gas Turbine Power Plant) IMasn1suangs wasdlvunauiunais

o Isslnilmdsrmudeusau (Combined-Cycle Power Plant) lunsldfsiufauasindasiaiu
lovh vheusanfudussuuiesiuluniswanlndh

o Tsdlyimdsiia Diesel Power Plant) sinlddwmiunsalgnidu lvunmdn ansnsandoudels

A1551891UN15UanUassuanwuadlsatnii Juiusdaueenasntgannnszuiun1sti bl

'
=

FanasuanndemdmeadadiulvgidunsuassuafivainUasssyungonaveslss i uenanniu

FaiinmsuanUansuanun19uIa1IN107UY

Asiansaiinelulssnindnunlduiazrsudnadse Tngaisedsnuuunnlgiivnunndslaun

wazvvaodudmsulsalnihildndalotn wu weuluils Aassu waznsadanisn Wusu

e
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Oxidation Stage

F

Flue Gas Desulfurization

FGD Sludge

Steam Turbine
—— | Generator
Condensate v
Condenser

Chemicals ——» —>
Added T
Fly Ash
Y As > Fly Ash
Collection
Flue Gas
Flue Boi;ler
Storage . ;
Fire 1 Water
Slide | Slide
—
Y Y
Coal Run-off l |
Qil Filtrate Boiler
Cleaning
Wastes
A 4
Boiler
Blowdown
Water Deminerallzer
—
Treatment
Wastes Wastes Chemicals

Added

Cooling Tower

—

Wastes

Blowdown

JUT 5-1 nszurumavanvaslssnundaluiindenuainuiou

I » Electricity

j¢—— Chemicals

Added

Chemicals

Added

Cooling Water

Alen1sUszliun1sUanUdesuazindauieuaiiy dvsulsmdanssualni
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dmsugui 51 Junssurunamdnvedsanulnihanndninudeu AfnslanUdesuaiiv

1NANIUSLANDU FUNTDLYD9DINTEUIUNTUANVRINSHAR NN LA

A1519% 5.1-1

asaiitvanenignaluTulssasunaalnii

ad a %
g13LAUN Lﬂﬂ'\]']ﬂﬂ']il»N'ﬂ‘ViﬁJ

dsiafilunszuIunsuan

(in Ash for Direct Reuse)

aa a < P
asiadineanindule
Tunsednlnin

Antimony compounds
Arsenic compounds
Cadmium compounds
Chromium compounds
Copper compounds
Formaldehyde
Hydrogen fluoride

Lead compounds
Manganese compounds

Nickel compounds

Zinc compounds

Antimony compounds
Arsenic compounds
Cadmium compounds
Chromium compounds
Copper compounds
Lead compounds
Manganese compounds
Nickel compounds

Zinc compounds

Copper compounds
Ethylene glycol

Formic acid

1,2,4 Trimethylbenzene

Zinc compounds

ﬁm: USEPA, Electricity Generating Facilities:

February 2000.

5.11

Tsslusimdsloth (Steam Cycle Power Plant)

Section 313 of the Emergency Planning and Community Right-to-Know Act,

Tssllmdslenn Wunswlvlivemdseadaluniieleun iendsleuuswiuguazaamaiiay

deihuiviulanmudluiuesesiudalii leunfisenunzgnarvwiuiieiindunldlng lneiluum

19951811 (Steam Cycle) aglvdmsuniswanlniad

AU (Coal) kagnes55uen® (Natural Gas) dduiinaiul

o w

1%

ATENNTINA

1%
6V

Auualng Wwowwdsildiuialy laun

Fawndd (Fuel Oil) Urdiumwa (Diesel) Aelnsiae

wiad (LPG) dinldidudemnduadu (wu seninaduneunsisusulday) nszuiumsiiugiudmsulsalaii

Mglotn uansdsgun 5.1-1

» Water
Air
Fuel
(e.g. coal,
Oil or
Natural

Gas) - -
High-Pressure Turbine

Flue Gas
Ash

Ash

| Steam Reheating |

Generator |

Low-Pressure Turbine

Condenser

Cooling Tower I<—|

L:"] Cooling Water l

Cooling Tower

UM 5.1-1 nszudunsuanlaunvaslseluiinagslaun (Steam Cycle Power Plant)

e

Alen1sUszliun1sUanUdesuazindauieuaiiy dvsulsmdanssualni
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Tngmildudn dnldlundelaungnindaiieannisinnseunaznisiianeniulurievewmdaloun
wmaauildlunisnauletiinazgnindaiieannisisyiviavesamsty arsednldlulselndiald

Tnevily 1oun nsadaiinsn wealunile masTu
5.1.1.1 TsslnAndslaundaimnasatuiiu (Coal-Fired Steam Cycle)

aNwMELazaIRUTENOUTDINUANTANLANANUIINNINT DLnEasTinduild iy
MlUlunsundalni Wesainmnuwlsiuvesnuaudfvesaiuiu viassdndudesssydnuaslady

nsUanvassuaneaaiuauUseInUaIa1uiunlgluniswnlug

anuAusinaggnualidunsnaunswvgl sunirainnszuIunmswnlug Wy wiaes
(Fly ash) azgnandulaeinsesmnaznaumelniinadin (electrostatic precipitators) 3@ fabric filters
(bag houses) uwagdligaudunanasiundeleul W mtn (Bottom ash) TFudiassuazianinain

[y a

Tsalrursisaunsaldiduwinaduls i nauduTue

q

Waufiudszneumsusaiufiu 1wy a1suseneundnvesddneu ezaliiien win
wealdey unenda Inunaden lanen waglunley Jaduaisusenevveslansduy lngosrusenou
q

Yoanauintuegiuauaudivesduiu walulagnswnlngd wazanenswvg lnguniug 13ed

maﬂa'aaLﬁwmuﬁuaaﬂgimmmﬂmLﬁﬂﬁaawhﬁfu

myUaeeasuaiiygeInta lawn msueuneuenled (CO) sanlunvedlulnsiau (NO)
Famasleeenlen (SO,) laviewtin (W wanlen se Usem answwiin Wudy) ensuseneuduvis gmsuaulaeenlan

(O ua ot

A0NUNTALAULTDINAIDUTAY LAa UL wazn1sTanuansialasATuauIIUIUNINT
Ql' ¥V U o a o 1 1 1 1 a A ¥
Neadesiunsaiuanuvedssliih awnsadilugnsiinszatsvesiuavess (W duiiuvsein) uay

nsUdeganslalasansuaugenniale

5.1.1.2 lsslnAwndslaundaimnasinguazundy (Gas and Oil-Fired Steam Cycle)

o w

A ! POV a A o & a o a4 5 o oA
ﬂ’ﬂllLLG\ﬂG]'N‘V]ﬁ']ﬂmﬁ%ﬂ'ﬂ’]ﬂiﬁﬂl?\lﬁ’]mi“ﬂmﬁ@LW@Q@']U‘VIUWULﬂ@LWﬁ\‘iﬂqsﬁwiaquu Ao

o
[ (%

Ts9unantawazinduasiinmsenluniidoindlalnense LUfeelin1shUsan 1oL NaINaUNNTEUIUNIT

vl daulngRdhifigunsalmununiosiuniteyniady Weswinnisudesiuasoaanusm

nsUdeansuaiivgeiniea laun msuaulaeanlen (CO,) lowun sanladvaslulngiau
(NO,) Asuauspuantes (CO) dnnsudeslanzuararsusenaulany warasounsoiiieuantioy wagny

Fawlaslneanlan (SO,) d@msunisnlilidainasuniuy

1A
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nsdaAulelasasusuIwIuLInatusatduLrasreInisUassansusenou

a = ¢ & s LY dl' v v <
DUNIYTELRYNINUA (TVOCS) LLaSaWﬂSIGﬁﬂ’]iU@‘U BULUBDINIITINATTTICENYINNAINNLAU

51.2  lsslwihAsiufing (Gas Turbine Power Plant)
Lsslivhdsiufing ordenisveedivesfinedanlaguvgias dufdeiuineiideuseiuinies

a

Adaluih lnewewds @Eulvilufigsssund) azgnuauivanmaluiesnlundlaloSoudeiuii

A95UN 5.1-2 wananseuiunsuantninveslsalndnfaiun e

Y

M’ Combustion Chamber Exhaust Gas

A

h 4
Gas Turbine Electricity Generator

Exhaust Gas

Compressor —» Exhaust Gas

f

Air

Compressed Air

Ui 5.1-2 nszuaumsnanlsslninfeiufine (Gas Turbine Power Plant)

Ineluglssihdsiufigasiivuadnniuaskdaliilddesndnlsduihndaleun wiaunse
hanuldlagdiszeziiansusiudy dnlvlunmdanssualiilugismamisudauiunaawasd1mdng e

T dunsdgniduluunis

(3

nsUdegansuaiivgena laun amsueulasenled (CO,) msusuweuenlyd (CO) oanlunvas
Tulasiau (NOX)  levin waziimsuaeslave asUsznaulave ansouvis S eadnios asmsdanuansialnsens uay

Fuunnaansaduinamesmsldesuafiviuuilinszasla

(%
1 o

dnsunisuassuanuvdiioenainlsalidrdesiufeiiifiswdndes §911971032055UNS

Y

U153
513  Issludawdsaaudausau (Combined-Cycle Cogeneration Power Plant)

TsalviAndenusousudunmsiimeluladunswduseminwlss Wi dsiuinauazies oedaiulewn
Yadlsalniinasmnuseusiu Tanuseuannlawdevasiaiuniig wwiseus visenrilaloul wievinlruisou

sauialatndmsunszulIunsuantnin

1A
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Lsalwiiwdsrnudousiu fAaladsdounniwiufingasgnldieviniiinlounhuwesaainlaloul
Tnensurnuseunaulilylug (Heat Recovery Steam Generator) lagleunldlunisduindeunsiulou

WALLATBINLEA bl

Tsaludindaaudousiuarunsavinaulaiduszezinaiuiu (Hiea1ea1uSouLazAIuAIN

#o9n15kiln) waziuszansamdsrnusoulnesiuuinnnlssbuilnfeiuiesssunn

n1sUdegalsuafivdanie laun asueulasenlad (CO,) ot arsusuneuanlan (CO)

panlanvadtulasiau (NO) lalasasusu wariinsudeslanuaransusenaulaveidniioy

(% £
[y

nsUdegasuaiyguraniaziuegiussuunisiianuseunduuildlug enasudinisiidn

UuarNsUngesnm
51.4 sdlWAwashira (Diesel Power Plant)

Isalwilndsnudiea Inannisinnuraieaiessunduaiunielu (Intermal  Combustion
(Stationary) Engines) agldunfufiwadudemas wenantonadinsldemasituuuiu Aesssuni
Wioueaiid muaiu lneiiluuavsiivunrouirudndodisuiulsdninbug wazezldiiedialniily
.«.&J ‘:4' 1 Y o U o A a
wumindlnauaslddmsudrsemsonnau

nmsUdevmsuaitugeina lun miueulasenles (CO,) lewn miuewseuenles (CO) lalnsiueu
pantwsvatlulasian (NO) wasiinsuaselanzuavansusenoulanednties d1msunisiniurasnan

sunsgdnnunenaluwaweinsuassuaiiy
nMsUaseansuaiivguvaninzannszuunaaduaIseusuarnsUgesnwan I
52  uvasnuilauaie (Sources of Emissions)

nsudeyuaiivgernie in harAuvelsinanluiianwasual udou NA0951891UNIS

YanUaesuaiun1useuu PRTR wuadu

5.2.1  asuanddesuainwgannid (Emissions to Air)

al

fﬂi‘UaG]‘UalQﬂmaﬁﬁﬁjaﬁﬂ’lﬂLLﬁQlﬁLﬂULLMﬁIQﬁWLﬁ@LLUUE)EJ'ﬁJUVI (Point sources) Wit Uaadaseung

Y
1

e isenuUTlenszane (Fugitive sources) iy anumsadafiniuioinds

£%
a

wiaanillauuuegiufl (Point  sources) 31nUdeenIevieseuIge1na lagunffuiuusias
Usstnnvedlsalnil eazliszuumuaunisuassuaiiy (Wu w3esnnagnouliinadn (electrostatic

precipitator) 3854n383)U (bag house)) eann 1sUdBeNANEAINKAAIN LR

1A
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wdeniiiauuuilansgany (Fugitive sources) HANN55EInenIaTanIza1880nge1N AT

U3nalsdliih degradu msilinsgaeainanundniuidomas nsssmevesteainnaivusle waz

M3INsinAvansell LaieidnasneeninINYeIszUIEaINIAVUKAIA1 UINaA wazlsegiilney

Y9491A15 AApAIUNTIravesgUnsal waznislwannndwesniulauiiluiedisweinisiassy

LafiEIeuAy MNINTIRNIITNMLNZEN YadkraInIsUassuaiwaniazyinlin1suasswiaaaniioy

Tulsalwdn Inemluaglddisnsidduuszansnisuaniansuais (Emission

nsUanUdegveawnasiiiaiuuilanseany

Factors) Tun1susesiiu

ayunasiiinvenisuanUdesuaiivgenniadmsulsmanliihainndanuaiuseu loua

o N5l IBINAIIINUABISLUNLRINA

e  nsflensERIEINAUNBIIUTULAzRUNTAlARRUEBE LAY

o [ 1%
® maﬂqmzmamﬂmﬂmﬂmm

o aswallvlunsuninunde

® ﬂ'ﬁi%L‘MEJ“UE]ﬂﬁ’]iﬂi%ﬂ@“l_lauwgﬁjﬁ]’]ﬂﬁﬂﬁlﬂLﬁ‘Uﬂ?‘ﬂEﬂ@iﬂ?%U@u a4

o fMvhazaneflvdmsuanstudiulsenaulang (metal components)

A1519% 5.2-1

wualdunisudesuaiegeinmannlsedaluianiamasaada

Usznnlsalnila / Wwawwmag

arsiadintndigssuy

n1sUdeguanegoIne

A9RUAY (Gas turbine) /
Yriula (distillate oil) /
NAIAUSDUTIY

(cogeneration/combined cycle)

UAUNAY, WBLnaLEsy (LPG),
Yfiunanay, Une1anatualy,
dUTANLIEIR, 11

NOy, SOy, CO, Huazoas

(5389 PM10 & PM2.5), lang
waransusynou (Wu He 1usw),
0OCs

AR (Gas turbine) /
MY535UYR (natural gas) /
NAIAUSDUTIY

(cogeneration/combined cycle)

AYETIUYNR, Warnanasy (Uhsunau,
LPG), d1dunanay, W181a193uau,
1UTIAINUTEN)

NOy, SOy (#1117), CO, OCs uaw
larenarasusenay, Benzene,
Formaldehyde

SessuRdunUnely
(Internal combustion engine) /
ynsula (distillate oil)

Yn3unay, Udunasay, U1e1ans
Fud, W vasidu

NO,, SO, CO, lanzuag
ansuszneu (W Hg tTusu),
OCs, kag PM10 & PM2.5,

\nIeseuddunUne Ty
(Internal combustion engine) /
finys35urs (natural gas), LPG

AYEIINYG (W58 LPG), [iainaaasy

(Wtunaw), Uduanay, tng1as
Fud, W vasidu

NOy, SO (51317), CO, OCs,
PM10 wazlanewazansusenay,

Benzene, Formaldehyde

1A
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An519% 5.2-1

wualdunisudesuaiivgernaanlsedaluinanvamasaada (vde)

Usznnlsalnila / Wwawmnas

asadiidngseuu

n1sUavsuanEgaIne

wasloun (Steam cycle) /
Ae535UY8 (natural gas)

AeisssuTnA, WWomanasy (Y
LRI, ﬁﬂﬁuﬂgu, LPG), 511]‘3’1?1%]’]?1
w3519, ﬁﬂmﬂmmatﬁu,
drfundedu, thendredud,
ansadiddai

NOy, CO, SOy (6n31n), PM10 &
PM2.5, OCs wazlany
waza15usenau, Benzene,
Formaldehyde

wislerh (Steam cycle) /
g (OiD)

‘13133’141,611, Fomaanasy (fe
555U, 1sfundy, LPG),
1311Ji”|ﬂmﬂm'6191, ﬁﬂﬁwéaﬁ'u,
¥hendnstudy

NOy, SOy, CO, Huazds
(59uD9 PM10 & PM2.5), Tan
waza1susenau, OCs, Benzene,

Toluene, Xylene

wadleun (Steam cycle) /
AUAUNUNALLDUR

(pulverized coal)

fufiy, tnanusne, ioinas
GERY (ﬁwﬁmm ANWEITUYR,
AUa), ﬁﬂﬁwﬁaﬁu, Trendng
Fughy, st

NOy, CO, SOy, HuAzoDs
(59109 PM10 & PM2.5),
fuilanseany, lave
wazansusenau (Wu Hg, Pb,
Cd, As 18udiu), OCs

YIS :
NG
CO - Amsuauspuanlen

oA LN

NOy — sanlanvaslulnsiay; sauds lussneanlas (NO) wazlulasiaulneanled (NO,)

OCs - a15Usznaudunss; s7ude a1susenaudunsdseimedns (VOCs) wazlndluranazlsundnlalasaisuay (PAHs)
SOy - Fawleseanlan; sauds Fawleslaeanlas (SO,), Fameslnseanlas (SO,) uazfedawmn

PM10 - Huazesswintieandi 10 lupseu

PM2.5 - Huazeesnwiatosnii 2.5 lupseu

5.2.2

v
1 0

AsUanUanauanwdin (Emissions to Water)

v

nsUanddeguafivguinnlsamdnlninanndinuainuiow uwasiuivesnisuaseguidiu

Tuguranlselaimasloun wazorasiuds

o iilnarunausinIu wazannIsUasstnanAdnAuenen
o isnutieletn wazvenasiiiu

(%
o 1

° UIYLATUNDINTUIAU
®  Va5TUNYUINY
o  puAYNNITIINANUATDINlaNEwALLeleUN (RNwkazun)

o IsstUnude

1A
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A15197 5.2-2

msﬂeiaﬂuaﬁwgiﬁ'mn‘liawﬁmlﬂﬁ'mm%aLwﬁa‘V\Iaa%a

Usznnlsalnili / 1wawmwas

o o v

ﬁ'liLﬂﬁJVI‘iJ’lL?l'l's:l:izUU

¥
o

n1sUavsuanegin

U o ey

A4YIUN"Y (Gas turbine) /

6

AWSITUYIR (natural gas),

€

o w

y3fula (distillate oil)

2

ANSITUYR, LTOLNASLET
(ﬁﬂﬁuﬂé"u, LPG), j '
ﬁﬂméﬁq%uumu, AN5AABITIAIRT,
ansdudiszuurihanandu

YTunaay,

T o 1 % Y 2,1
Jfusilva, drannnsansudu
119INITUUTEDEY, A1TARALIIAINT
(detergents), As, Pb

\3nsuRdumUnely
(Internal combustion engine) /
fNg5531Y1A (natural gas), LPG,
dhitila (distillate ofl)

ANSITUYR (V30 LPG),
Fowaaasy (5ﬂﬁuﬂé"u),
Yhifundedu, thendretud,
thanwevaeifu

T o ' 1 8 o o 1
mm&mnm%aa@u y ‘LJ’HJUTJVL‘W@ y
H v X 1 =
11NNTVLANTUAIU, A1TAALTIA
i1 (detergents), As, Pb

wislerh (Steam cycle) /
gufiufiunaziden (pulverized
coal), AMsI3UIA (natural gas),
it (il

URY, ﬁﬂﬂiﬁﬁmmﬁ'ﬁm,
Fomdaasu (e, fe
SITUUR, NOUAT),
Yrifundeay ﬁwmé’w%yua'au,
answniidain/ i, ansan

LSIRRD

ARBY, NIA, ANY, @15UYIUABE,
lulnsiay, Weanesa, lavsuay
ansuszney, thifudlua’, 1rannnis
srdnatudn’, ansanusidein
(detergents), As, Pb

YNNG
R .
1. ieduldveeidn, wemsalitldlénun

¥

5.2.3

nsUanUdeyuaiewgitufy (Emissions to Land)

n1sUdesuafivdnau Aen1sUdesuaiudiuluveuaiunveslselnin laun vezyaces

d138¥a18 AzNaU N13IIMavesvaLnalkarNIsTIbae wazansminldlunisaivaulymasingey

ANY unasinveInITUassuai At daunsadwunlaningg lansi

o l@fu vIauuaa

° AIVINTIVUNURIVOIVDUNET LazanTazany

o nssalualaslilensla wagnisunnau

A15197 5.2-3

U

n1sUaneNanwdnuaInlsan i nwasuausau

Usznnlsalnila / 1wawmwae

asalinidngssuu

nsUanaNaNwdnu

J

Aevunig (Gas turbine) / A
53519 (natural gas), Unsiula
(distillate oil)

123 a

AYEITUIR, LYDLNAWETY
Udunanay,

o

(Y1sunay, LPG),

v v
o (%

YIYIANTUAIY

2 0
L)

° 1 =
u’]ﬂJUTﬂ‘Vla , VDALEY

\w3nsaudunUnely (Internal
combustion engine) / fing
535U (natural gas), LPG,
ihifula (distillate oil)

ANEEIINVIR (W50 LPG),
Fewmauasy (thiunduw),
Yhifundedy, thendredud,
thanvendefu

0
L)

H 1 =
u’]ﬂJ‘Ui'ﬂ‘Vlﬁ , VDALEY

1A
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A1519% 5.2-3 n1sUassNaNwdAUN

Y

lsawanlwWAanawasnaada (sa)

Usznnlsalnili / 1wawmwas

asainidngssuu

n1sUaRsNaNwgAuU

wasloun (Steam cycle) / ausiui
UnazLden (pulverized coal), A
555U (natural gas), WU (oil)

IURAY, ‘L’Jé’]Ui’]ﬁﬁ]’]ﬂLLilﬁWl,
Fowaaasy (1313,]’141,611, A
SITULR, NOUAI),
Yhifundedu thenduda,
answadiddani

v a Y o N 1
Wnauiy, ddu/asweisiliva, lany
waransusenau, YadLde

NRUTYLAG) -
AZESH <1 Y71

1. dAeduldveeidn, wemsaiildlinun

5.3 walian1sUsEu1n1sUaasuane (Emission Estimation Techniques - EETs)

wiatansUszinansUdesuaiiy (EET) Aldieusaiiunisudesuafivainlswdnliin ey 4

®  N15M5IIALAEASY (Direct Measurement)

e  nsdnvhaunaua (Mass Balance)

®  NIEANNANINIMNITU (Engineering Calculation) (W AMNAANDIAUTENOUTDITOLNEY)

o  mslEuUsyansnisuanUassuains (Emission Factor)

5.3.1  n15M5299AlAgAsY (Direct Measurement)

N19318971UN1TATIVIANANEDINIAINUaBIT2UE01n1A drulvgazsiesulunuigvey

a o

Alan3u/dalus v3edadiniu/gnuiAiiuns N80178U1RTTIURUVLIN N15aTIdauafiveIniAInUdes

o a v ° ) | a I3 aa =
%m‘ammﬁmamLUUﬂ’limﬂimaﬂﬂ’azﬂﬂiww’]uwL‘UumLL‘V]‘LJ (19U dn1zung) LLagLquL‘UGnlI'Jﬁﬂqiﬂia

WMIFIUNATUBYIAMINMBNUAUAIIAdoNTINgITaY MIAwIinsUanUdssuaziAdouiuuaiiy

ndayanan1snsivintumiieilansu/l awnsarmwinlanaunis

R = C x Q

R =  USinomaiiwninmsuanUaeevizessung (Release : R) dfdnandainneu (01me, Ay, 1)
7o Ude visovends Jalluaiiwnamimuslvidesdinsmenudeya Wiunsiadeudie

(Transfer : T) Wl e daneuenaauusenaums (ke/yr)

v v a dl U 2 %)’ Gl = 1 3
C = muguturewaiuinsadala Tuenne,  Un/veuvan Wsennveudenuig mg/m
30 Mg/l ¥3e tone/yr
Q = #asnsvanlassniassuieuanie (1ae : USuns/ Lainisssuiensevanlans

a ' 3 3 = 3
UANY YU M /s, m /day #38 m /hr

1A
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4

)=

dwsunisewnnisuanlaseuaiivgennia usail

R= C X Q X OZ correction XTcorrection x M correction

aaa & )~ v & a
- AsERdANIY (Q,) wardniswilreiieinas

R=C (mg/Nma) X Q, (m’/s) x 20.9 - actual %0, X 273 +Tstd. X [1- moisture%o]

209 -7 273 + Tstack 100

a b4 a v -dy a
- AseaNITIAe (Qg) wardnswilrldeinas

R=C (mg/Nms) X Qq (m’/s) x 20.9 - actual %0, X 273 + 25

209 -7 273 + Tstack

C - amudidurenefiwfinnaiald luermedi 79 0, 25°C, fianTvermeiusis
Tstack =  gampivefavaziiviinisniiain

Tstd. = Qmmﬁﬁamwmmgm (25°C w30 298 K)

Oeor =  unmmasildlumsusuandudi 79 O,

T = walﬂLma%ﬁiﬂumiﬁwmmﬂ%mﬁmmi’mLﬂuﬁqmmﬁ 25°C

My = wiawesildlunmsdnaiiousuanduiianzeiniauis (dry basis)

0819
doyansnsraiauaaisanddeswemiieledusil
arududuretans NOx lueimadsde 3.0 me/m’ (i 25 C fianmgerniauis)
Usumsenmedesnedilusiie 4,000 m’/hr (1 100 C fianmizeiniauis)
Flusmsvheuremieletae 6,000 hriyr
AayInansUanudaesans NOx gennia (lanfusied)
Fw/N1TATUIN
UsumsvesenniedssieUiAyindu
R = Qg X O
4,000 Nm’/hr x 6,000 hr/yr
24,000,000 m>/yr ( 100 C fidgn1azerneiuis)
USutsinasomadeluduii 25 °C
24,000,000 x [(273 + 25) / (273 + 100)]
19,174,263 m’/yr (7l 25 C flan1nzernauia)
FefuUsinamsUanUdesans Benzene donmeafiasing
= 30mgm’x 19174263 M /yrx 10° = 57.5 ke/yr

1A
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a0t
foyamududurasans Nickel Tudhifudomaaiised
mududuretans Nickel ludiudemasie 5 ppm Tnethnin
(M8 AUNIRTEIU AvUAlA Nickel SUTunausanlaiiiy 200 ppm siatimin)
USinaumsldidomasie 7,400 anuAnlunssel
AuTLLLeLTawa 0.832 Alansusedns
AamUsInanTsUanUaawans Nickel gonia (Rlansusial)

5N1IATUIU

Usinas Nickel Tuthsuidaumnds

Rary = Crnental) X Vo
5 kg eket / 106 kg hiudomas X 0.832 kg/l x 10" Um’
= 0.00416 Kg gl / M

nsUanUdesans Nickel genniadaviniu
0.00416 kg el / M~ X 7,400 m /yr
30.784 keg/yr

asAUsENauVNegstudands 91aldiianisussiliusunavesssumaiilunislanddes
a = = 3 | 1 ° o A a < A ' £
Uaiiy FeruiaosAusenauie Wi Muzdunenafsuluasusenoudus Tussnitnssuiuniswing

Tngldinnsfnsessuuindnneaunisuanvass aunsarwinlaannaunis

Exoyi =Qf x G x (MW/EWp) x 1E-06 x OpHrs

e
By = Usinaumsuanddesuaiis i, ke/yr
Qf - Guamslddemds (ke/hr)
G - ududuresansuaiivlu@emas - ppm e merke
MW, = 1311/1%&Laqamaamaﬁwﬁﬂéaaaaﬂm (kg/kg-mole)
EW; - dhohvesesdusznevansuaivludomas (kg/kg-mole)
OpHrs =  Faluamsvhaused (hryr)

1A
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fi79819
MuaUsunanisuanlasy SO, 91nNslvElidandalniu 1nedeainuanisIasIew

Womnds uasdeyanisidigends sl ldhfuduiomas 150 4aluemel wazlivsunaiusduly

[

Wsluegh 1.17% (11,700 ppm) a@1wnsadiwinnisdandaes SO, 31nnswlnduestdiulagfiansan

¥ v
ad ad ! [ Y (%

nanududuesiugiuluingdu Bddedinsulasiusduidu SO, sgsauysal daudmsunn
Alanfuvesimedungnny (EW = 32) avddsy SO, 2 Alaniu (MW = 64))
BnsAwIn

Usunaumugduludnaiudiomwaa

o} - 2,000 kg/hr

G = 17,700 ppm

OpHrs = 150 hr/yr

Eroysor = Qf x Ci x (MWp /EWF) x 1.0x10° x OpHrs

-6
= (2,000) x 11,700 x (64 /32) x 1.0x10  kg/hr x OpHrs
= 46.8 kg/hr x 150 hr/yr
6 -
= 7.0x10 kg/year %138 7,000 kg
AUN13U9 BgUUNUgIURIANNAg U a1 sneNafivlud amdgnudesgdussennia dwsu
n1sUsziliunsUanddesesdusenauisemedigluauiu wu mugdu geaiu wazaaesy dusy
(3 PN v v ¥ 1 I a a [ [ 14 v A 14 1 1 1 ¥

ssrUseneungnindulaegelivsedavsnm Lidnregludwinviednes (wWu lavedulvey sniuvessen)
NIANIIUANUTNTUYBIRIUAULAZLAYILAT du1saUseaun1sUanlaesuaiivlalaglifensiain

Uaaa aun1saanatenadmalviinisuseiliunisudesuaiivganull

NS Y SZUURANNNATINIANTTIZTUNBNAN B9 ARE 19 BLHBY (Continuous Emission  Monitoring

Systems; CEMS)

mslédeya CEMS iileUssifiunsdanusesuaiiv annsahluldfulsdwivdelsanudug
fiinsRndsgunsaiiainam Fadutoyamsvanudesuaivanmssiiunuvedsdimdelssnudug
Tugendled

Tunsfnaunisuantaesfing SO, NO,, Total VOCs war CO tngld CEMS 1lansiaianing
duduvesansuafiwlumhednludiuain fannzuinnseiniawia (ppmvd) Fsaunsamuanuiuia
msUanUdes (Kg/hn) Tdanmstharmnududuiinsaieldguivsnsnisivavesenniaids (Flow rate)
faldanniasosindasnsinaidesinngs

wifdn CEMS  anunsasneaunisuaseuaivsedalusuuSealnilnednlutd uisnludes

Uszifiun1suaesdsedUvedlsannu andeyaninududusedilus diullesuigisnisAuiunig

1A
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UanUdesuaiiwaindoyanududuves CEMS daya CEMS Mdanarsidusiunuresaninnisineuy

I 14 874 dl =3 | dl dy
mniulule aslddeyaniiusivrlugisianiumiy

79819
ToyaRfevasmaiiyan CEMS vaslssliihmdsnuanuiou annswnlniitdueinds
N15M52290 02 ANty (C) (ppmvd) an5IN5Inavesig (Q) | ansnsldundy
AN (%V) SO, | NOx | CO | TVOCs (Nm’/s) (tonnes/hour)
1 103 | 1509 | 1429 | 42.9 | 5542 8.52 290
2 10.1 | 1440 | 1457 | 41.8 | 5829 8.48 293
3 11.8 123.0 | 112.7 | 1284 | 5151 8.85 270
miﬂamﬂéaamaﬁmwﬁ"ﬂmsﬁuagjﬁ’umii’mmmL%'usﬁuﬁmamiuammi
E, = (G x MW x Q x 3,600) / (V x 1,000,000)
o
F = Usununsvandassaisuaiy i, kg/hr
G = ANUTNTUTRIAIINANY | TunilY ppmvd
MW = Uwmtnluanavesansuaiiy (kg/kg-mole)
Q = USumsvedleduarnuanssyune m3(STP,dry>/s
3,600 = 3,600 Iu¥i/galaa
v = U3unsvasuia 1 Tua (24.45 m’/mol at 25°C waz 1 Us361N1A)

Fsorahludmnndiuteyasedilus CEMS Wunawild wasiedesuilugisnaniideya CEMS lindon
Te91u (weighted by load)

uenaniannsaUssdiunmsanUdesaiiwunlansusiod lnan1sandnsinisuasuaiiwduy
ke/hr Fegaudalaensiauase (OpHrs) fauandluaunis

Ekpy,i = (EI X OpHrS)

e
Eroyy =  UsnumsvanUdesansuaity i 518U (kg/year)
E - USunansuandesansuafiv i siedalus (kg/hr)
OpHrs =  swnudilusnssndunulung 1T (hryear)
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n15UsEiuNSUanUaseuaiynulIeflansumofuuaonaanly @aiunsamuilalaenisuis

[y 1 a & a LY ! Y £ v iy A & a U ) ! a LY
gnsn1slaseuaiwlunlansunedilus M8 INITEULUGBLYBLNAS (G]‘U/"U’JI?,N) Tugsnaaeaiu

AuENNTRERIR LA FefayasietlusitiinAuiniueg Wudwnuresanimnsinulsednd

(Ekpt,i)l = Ei /Ath

Gy =  YSunamsUanddesansuaiiy i desiuvesdSinanslduniiugemas, kg/tonne
E = msUaesuaiesedalas i ke/hr
Ath

USunaunnslaunsiudiawmas, tonnes/hr

nsUssiiun1sUanides SO, lngldaumsuazdaya CEMS Tumsnetiany
2917879 1

Feop = (Cx MW x Q x 3,600) / (V x 10%

C = 150.9 ppmv

MW = 64

Q = 852 m3(STP,dry) /s

v = 24.45 m’/mol

o = (150.9 x 64 x 8.52 x 3,600) / (24.45 x 10°)
= 12.12 kg/hr

Fraal 2

oy = 11.51 kg/hr

P98l 3

oy = 10.26 kg/hr

1Y

Tnefiuaudlusmssndunuluna 19 ddl

fr99a17 1 = 1,500 F2lug

F139877 2 = 2,000 Fala

F139877 3 = 1,800 Hala

Usununisuandass SO, 578U = (12.12 x 1,500) + (11.51 x 2,000) + (10.26 x 1,800)
Expy,s02 = 59,668 kg/yr

Usuunisuanuaeslunmiiguss kg/tonne yaalSmamslidiudemas dmsudinan

A15AININASIN 1 1REAIUIURINANNTS Aall

Ekpy,SOZ = Esoz / AR
12.12 /7 290
4.18x 10” ke weamsUanuasy SO, defiuvesu3unanisld

1A

Alen1sUszliun1sUanUdesuazindauieuaiiy dvsulsmdanssualni 37




lasainsiinysEansannsuimsinnmsauninenanlssugravnssuiieannaiinduareasuunliiiu 2.5 luaseu

532  mMIInulagduna (Mass Balance)

S menTiusyAvs nmd ws uua i ideuafiuiisuadududou Adaega sienamnalaimiven
MnnsmsIadalaenss Bedesimusveulunn1siansan (Boundary) safsiaasiafivndn (nput)
waza1een (Output) TAdnLauAeUYIINITAIULIN

uaansiignuanydesoonuiluliinandntesazutsoeniiu 3 Ussianiily dsdudoutuny
ﬂﬁﬁ%msﬂaqmiﬁ?m Tusgvineniswnlug ierelunsuszanansasidesuatie InsufAzenszning
s b aqﬂiéfé’fﬂﬁ (Clarke and Sloss, 1992)

dssan | wassidevusgluninagneu @idniin) viegnuuaving fussmieninagneu
waziihaey dalasviluazgndndulagszuuauaueynin

Uszan Il : saensidevuludhaseannndy WersFeuidisuduluninazneu wageyniauaans
YUIALENTID1IMANTEABONLIINTFUUAIUANDYLAA

Uszian Il : waansiisemeldirefian dsenveglusuvesleszivie (vapor) uaylsifimdelugy
YosodelzUuludmianinazneu

a1sluseuuaralsusenay a1susenuaralsusenau a1suseneunlgesiu a1saaeunay
asUsznevdailonuaransusyney enagnudesesninuBinasnnlusuveslossie dednogludsziam i
vaudufnanssswiaUssan | wag Il Seanamand aunsoleseidmdnuasiogsnuiu ol
aunsaUsediunisUdesuanulimeisaunauia

uenniiasUsenuazansUszney oradwanildannansiatassduasusevluduiuwasidn
mMsdavihaunaveunafeiteyaiidefiolfuaranmnsalfidusunuaaududuvessigluduiiuiasiii

lngldauyAgiuinanuwansneseninaUsinaesianinluauiivkesnazadluiAeusunanlandden

diuussenia
E vgtonne = {Ci — [(A x F x CF) + (A x B x CB)]} x 1,000
e
E = m3lanUaeyuaasgennia (kg/tonne)
Ci = ANNNTUYesIY (eAUsenauans) Tuauiiu (ppm %o me/kg)
A = dedruveuiluaiuiu (as received)
F - dndudaesveadiavn
B - dndudmiinveadvioun
CF = anuutuvenniaedlusig (esdUsenavans) (ppm %se mg/ke)
CB = euutuveudmtinlusig (earUsenauans) (ppm 138 me/ke)

1A
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[ [
aq S o a =

Smstianunsovinlainedu Tneldviesruseneuresdminfiausunafisadniosundiuia

(19u B vise CB Uuaud)
MnAuLUsUTIuissnulunsUdesesdussneumani amnindegsuiutasidn aanse
wanaANLwUsUTINlAIN Ui nsalldisnsaunaina sududeafuiiegnsaiuiunavidinednetion 6

q
saa o

frognslutusularITIziiomANUFURUSNTTyd Aty N9ada

70819

AnaUSinamstanUdesansusenaveniwiin Tudwiiulasionauiu lngldisaunauna
Ergomers = {C—[AXFxCF)+(AxBxCBIx 10

do: ¢ = 250 mg 9151tn / kg audiu
A = 0.20
F = 0.9
CF = 500 mg 9151tn / kg audiu
B = 0.1
CB = 50 mg/kg VBILENAUN
E vo/tonneHr = {250 - [(0.20 x 0.9 x 500) + (0.2 x 0.1 x 50)]} x 10_3
Egomenr = {250~ (90 + DEx 10
E \e/tonnerr = 0.159 kg/tonne

5.3.3  N19AIUIUNINIAINTIN (Engineering Calculation)

~ a ° a | a A g v
JaunsmaienssuanunsamulIlsunalasslanglulsunaiantey waza1susenaulany
FIUIUNTS NS sIEUALART (Black Coal) wagduimia (Brown Coal) Ineaiuisausyuiiulaasng

gnaewiud Fedanvesaun1smelemnssune aesloutayaanieMinertesfuuselaniiainds uag

ANINANTVINUY
Ewe = K x [(C/A) x PMI® kg/PJ
e
Eg/p) = emission factor UBUAAIT
K = AAen
C = anutntuveslangluaiuiy, ppm laesa (as received basis)
A = dedruvoniluaiuiiu (161 10% Aowindu 0.1)
e = AATYNAAT
PM = Uadunisvanvdevdmsuduazenssiuviaan (ke/GJ) WU Huazeasiilaet

panuwdudlanuse GJ vasausountoun

1A
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PMe = A x F x ER x 1,000/SE

e

A = degruveauanluaiuiy

F - dndruveadaosludsianun

ER - deduvendassfivadesaanin

SE - adwuanzdu Gl/tonne Aidoudn
f79814

MuanUsuansUandassuandouuaraisusyneu lnsdanudndulandouluniuiu
0.5 mg/kg dnauivtinueadituauiiude 0.2 (20% ash) dagrui1assusuiavinn@e 0.9 (90% fly ash)

WAWLONARENUSEENTNINVBITTUU fabric filters 99.8% Way WAIIULRNIZNUBULIWANAU 24 Gl/tonne

Erpcs = 217 x[(C/A) x PMI™
dlo: ¢ = 0.5 meg/kg
A = 0.2 (20% ash)
F = 0.9 (90% flyash)
CE = 99.8% (default for fabric filters)
ER = 1- 99.8/100
= 0.002
SE = 24 GJ/tonne
PM = 0.2 x 0.9 x 0.002 x 1000 / 24
= 0.015 kg/GJ
Emcs = 217 x10(0.5/0.2) x 0.015]

= 0.42 kg upalllsuuazansUsENaU /PJ

5.3.4  nsFuUsEanSn1sUanUassuaine (Emission Factor)

s
- a a '

AduUsransmsvanudesuafiviferdestuuiinavesasiivdeyoenuiainuvasiniiafy
AnssutluiiAadestunisudesuafivmaniu lnsadulszaninisdanvdosuaiuiagiuunain
foyaluanigeiuini olsu wazesanaie Juanuduiminvesaaisiivdeseenunvesdimivina
U395 5058 Mi30szarIavesianssuiivdosans (Wu Alanduvesdameslnoonludiivdesesnin

Y

ADAUVDINTUIAU)

1A

@mamiﬂimﬁumﬁﬂamﬂﬁaaLmzmﬁaus’hwaﬁw Fnsulsanannszualnin a0



lasainsiinysEansannsuimsinnmsauninenanlssugravnssuiieannaiinduareasuunliiiu 2.5 luaseu

mnfiveyaanizvedlsinny Wy Jeyan1snsiain) aaslddmiunisuseiliudTuunis
JanUapsuaie lneadulsyansnisvanvassuaiuwltusyiiudsunanisuanlassuadlssany @unisa

T4l Ao

Evwyi = AR x EF x [1-(CE/100)]
he
Eyi =  oaninsuanddesuaiiy i, ke/yr
AR - Sanenssy (Msliidemaa), t/yr (AR = t/hr x Ophrs)
Ophrs =  dluansafiuensed, hriyr
EF, = é’mﬂssamémiﬂamﬂdaauaﬁwﬁlﬁmmaamu@:ulcff i, ke/t
CE; = UssdAndnmssuumuaumsuanuaeeuaity i, %.

AduUszansn1sUanUdesuaiwdusgivusununsldidennds (ke/tonne veatainasiildly)

WeoUSINUMIING1U (ke./P) %3 tonne/P) wesnasuntoutn) lunsalnadulszdvsnisUantaey

waiwduegiuusinamsldndsnu Iildgns :

Energy = [WSunaunsididomnas (tonnes/year) . higher heating value (MJ/kg)] / 10° consumption

ANduUsEANSNISUanUapsuaNeNNAILIIUIINN1575I9TRvedlse Wi uSonssuIunISIa NIz
Thaesnu aunsaldiiauseliunisvassuaiuinlssanuduls MnUSEMINsEUINNITINaIULASIUNT
Tnaganunanedunau warn15nI1aian1sUantassuaieannNLasunInIzuIUNISAEI AU AFILIT

b4

faunuazihfeyansUaesuafivanlifuuvasininiindoadstuls
JaqiurdulsrdvinisUanddesuafivladnlngasiindmivnsanUdesgennia dalaisl
AdmsunsUsosginuienu uasthlifu ellaansaldmadanisUssanunmsddesuafvissu Wun
N3 IAlAUATILALTTNTALARLIA
mdulszanansantassuaiuldain * National Pollutant Inventory Emission estimation
technique manual for Fossil Fuel Electric Power Generation, Version 3.0, January 2012 (Gﬁﬂagj
aela "Compilation of Air Emission Factors, AP-42, Fifth Edition, Volume 1: Stationary Point and

Area Sources \iastuatantud 2011)
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5.3.4.1 dudszandSnisuanuassuaiwainsunisinludiauiiudnn (Steam Cycle)

P % o a £ ! A ° Y v X a A o
137997 5.3-1 1@53U5'§3~Iﬁmﬂigaw5ﬂqiﬂaﬂﬂa@ﬂNaWUq@qﬂﬁlﬂan3ULN']VLWNLGUBL‘W@QQWUW'U&

Alundislotvedlsandnnseualni durudnweunsileduasJyiva (Anthracite and Bituminous)

v a

waganuiiugulyiida (Sub-bituminous) FerduUsEaNTURYUYHALABINA T RoU YD ULLAY

[
Y

LYY NSARFITTUUAIUAL

= 1Y) a £ ' a o @ ' A A o
15199 5.3-1 duuszansnisuandassuaiudivisunisen ludaiuiugdan

Substance Threshold Emission Estimation Technique (a) EFR
category kg/tonne unless otherwise indicated (b)
. 0.63
Antimony & compounds 1 0.675 x [(C/A) x PM] ke/P) A
9x10° ()
Arsenic &ompounds 1/2b 2.73 x [(C/A) x PM] o8 ke/P) A
21 x10° ()
Benzene 1 3.4 kg/PJ
Boron & compounds 1 Cx0.001 x0.5(c)
Cadmium & compounds 1/2b 217 x [(C/A) x PM] o2 ke/P)
26x10° ()
Chromium (lll) compounds 1/2b 0.95x2.6x[(C/AXPM] 028 kg/P) (€) A
13x10"
. 0.58
Chromium (Vl) COmpOUndS ]./Zb 0.05 X 2.6 x [(C/A) % PM] kg/P.J (C) A
9x10° (1)
1.1
Copper & compounds 1/2b 131 x [(C/A) x PM]  ke/P) U
n-Hexane 1 34x10°
08
Lead & compounds 1/2b 287 x (/N x PM]  keg/P)
21x10° ()
0.6
Manganese & compounds 1 271 x [(C/A) x PM] ke/PJ A
25x10" ()
Mercury & compounds 1/2b C x 8.1 E-04 for fabric filter and Electrostatic Precipitator plant (1) A
316 x10~ For facility specific factors
Nickel & compounds 1/2b 2.84 x [(C/A) x PM] o ke/P) A
1.4x10° (1)
Nickel carbonyl 1/2b 0 Not emitted during electricity generation by combustion (e) U
Oxides of nitrogen (f) 1/2a 11.0 Uncontrolled, dry bottom, wall fired, bituminous A
5.5 Low NOx burner, dry bottom, wall fired, bituminous A
6.0 Uncontrolled, dry bottom, wall fired, sub-bituminous A
6.0 Dry bottom, wall fired. Post 1978 (f) A
3.7 Dry bottom, wall fired, sub-bituminous. Post 1978 (f) A
7.5 Uncontrolled, dry bottom, tangentially fired, bituminous A
4.9 Low NOx burner, dry bottom, tangentially fired, bituminous A
4.2 Uncontrolled, dry bottom, wall fired, sub-bituminous A
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lﬂl s a Q‘ 1 a o s 1 =Y =~ o 1
$15799 5.3-1 duuseansnisuanUassuaiwdnsunisnlvdauiiuden (sa)

Substance Threshold Emission Estimation Technique (a) EFR
category kg/tonne unless otherwise indicated (b)

3.6 Dry bottom, wall fired, sub-bituminous. Post 1978 (f)
15.5 Uncontrolled, wet bottom, wall fired, bituminous

7.0 Wet bottom, tangentially fired, bituminous. Post 1978 (f)
12.0 Wet bottom, wall fired, sub-bituminous

16.5 Cyclone furnace, bituminous

8.5 Cyclone furnace, sub-bituminous

2.5 Fluidised bed, circulating

7.6 Fluidised bed, bubbling

dioxin & furans (g) (n) 2b 1x10° kg/PJ D
246 x10 " kg/tonne for NSW Black Coal

236 x10"° ke/tonne for Queensland Black Coal
2.04 x10™° kg/tonne for WA Black Coal

O O N » m m O

Sulfur dioxide 1/2a 19 x S for Bituminous coal A
17.5 x for S. Sub-Bituminous coal

Toluene 1 1.2x10"

Xylenes 1 1.9 x10°

Zinc & compounds 1 2.84 x [(C/A) x PM] **® ke/P)

Notes:

Derived from Reference: USEPA 1998a (unless otherwise stated).

a. Emission factors apply to coal feed, as fired for pulverised coal fired, dry bottom boilers with emissions controlled by electrostatic precipitators, or
fabric filters

b. Emission Factor Rating

c. Pacific Power International 2002

d. USEPA 2001

e. For a discussion of emissions of nickel subsulfide and nickel carbonyl see Reference: Rae 2000

f. Refer to Table 1.1-3 AP-42 (Reference: USEPA 1998a) for explanation and additional factors, if required. Post 1978 refer to boilers which, after this date,
were required to meet the US New Source Performance Standards (NSPS)

g. Reference: USEPA AP-42, 199843, lists the following as constituents of total PCDD/PCDF: total TCDD, total PeCDD, total HxCDD, total HpCDD, total OCDD,
total TCDF, total PeCDF, total HXCDF, total HpCDF and total OCDF

h. Reference: UNEP 2001

i. Polycyclic Aromatic Hydrocarbons (PAHs) listed in AP-42 (Reference: USEPA 1998a) include: biphenyl, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b,jk)fluoranthene, benzo(g,h,perylene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, pyrene, 5-methyl chrysene. It should be noted that this list is similar, but slightly different, to the NPI list of PAHs

j. Reference: USEPA 1998a

k. Total non-methane organic compounds from AP-42 (Reference: USEPA 1998a). Similar but slightly different from the NPI Total VOCs definition

L. Factors based on coal feed, as fired, and apply to controlled coal combustion for boilers utilising electrostatic precipitators or fabric filters

m. Refer to Table 1.1-6 AP-42 (Reference:USEPA 1998a) Cumulative Mass %

n. Converted to kg/tonne based on mean heating value

C = concentration of metal in the coal, part per million by mass or mg/kg (as received basis)

A = weight fraction of ash in the coal. (10% ash is 0.1 ash fraction). Use 0.2 as default

F = flyash fraction of total ash. Assume 0.9 as default

ER = emission reduction efficiency (%). Defaults 99.8% for fabric filters and 99.2% for ESP

PM = facility-specific emission factor for total particulate matter (kg/GJ) i.e. particulate matter emitted per GJ heat input

S = percentage sulfur content of coal as fired (If sulfur content = 0.5%, S= 0.5)
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s a Q‘ 1 = o o 1 a = g
5.3.4.2 dudszandsnisuanuassuaiwainsunisinludaiuiiuduinia (Steam Cycle)

sufiudihmaniednlufiduduiiunun el msumanasiniauiuiinadniianui
guuazliauiousi (<19 Mikg (afm) #1397l 5.3-2 TduUszavEnsUanudesuafivialuiiinann
AP-42 dwiuanluduazluuiensdldmivauiiud Oyidauasduiyiida) mdulszaninmsvantdes
uafivanansavsuusloldmunsnamnuduludwiniliass Ineldaufuduusyavimsdanuden

1aNWIDd AP-42 9 NDINATURLALAmNLTURASSREA 15 IemuaNns

Revised factor = existing factor . ((100 - M1) / (100 - 15))

M1 = USUNUAMUTUNITIUITI (%)

A5199 5.3-2  dudssansnisuanlassuanwainsunisinlusianuiuduinia

Substance Threshold Emission Estimation Technique EFR
category kg/tonne unless otherwise indicated (a)
Antimony & compounds 1 0.675 x [(C/A) x PM]O'63 ke/PJ A
1.75 x10° (0) (e) .
Arsenic &ompounds 1/2b 2.73 x [(C/A) x PM]O'85 ke/PJ A
3.0x10° (0) (e) A
Benzene 1 3.6 x10° A
Boron & compounds 1 Cx1x103x0.5(b) U
6.2 x103
Cadmium & compounds 1/2b 2.17 x [(C/A) x PM]O'5 ke/PJ A
2.5x10° (0) (e) A
Chromium (lll) compounds 1/2b 0.95 x 2.6 x [(C/A) x PM] 0o kg/PJ (b) A
9.0 x10° (0) (e) A
Chromium (V1) compounds 1/2b 0.05 x 2.6 x [(C/A) x PM]O'58 kg/PJ (b) A
6.1x10° (O (e) >
Copper & compounds 1/2b 1.31 x [(C/A) x PM]M ke/P) U
6.2 x10°
n-Hexane 1 3.6x10° U
Lead & compounds 1/2b 2.87 x [(C/A) X PM]O'S ke/P) A
8.1x10° A
Manganese & compounds 1 2.71 x [(C/A) x PM]O'é ke/PJ A
21x10° A
Mercury & compounds 1/2b Cx9.8x10" A
2.6 x10° A
Mercury & compounds 1/2b Cx9.8x10" A
2.6 x10° A
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lﬂl s a Q‘ 1 o= o s 1 = = | g 1
$15190N 5.3-2 duuseansnisuanUassuaiwdivisunisnlvdatuiuduinia (sa)

Substance Threshold Emission Estimation Technique EFR
category kg/tonne unless otherwise indicated (a)
Mercury & compounds 1/2b Cx9.8x10" A
26x10° A
Nickel carbonyl 1/2b 0 Not emitted during electricity generation by combustion (g) U
Oxides of nitrogen (h) 1/2a 3.5 Dry bottom, tangentially fired C
3.4 Tangentially fired, overfire air C
6.5 Dry bottom wall fired. Pre 1978 (i) C
3.2 Dry bottom, wall fired. Post 1978 (i) @
2.3 Wall fired, overfire air, low NOx burners C

7.5 Cyclone furnace
1.8 Atmospheric fluidised bed

dioxin & furans () 2b 1x10° kg/PJ () U

9.48 x10" kg/tonne for Victorian Brown Coal D

1.4x10™" kg/tonne for SA Brown Coal
Sulfur dioxide 1/2a 15xS C
5 x S (fluidised bed using limestone bed material) C
Toluene 1 3.6 x10° A
Xylenes 1 3.6 x10° C
Zinc & compounds 1 7.4x10° U
0.48 U

2.84 x [(C/A) x PM]  ke/PJ

Notes:

Derived from Reference: USEPA 1998a (unless otherwise stated).

a. Emission Factor Rating

b. Reference: Pacific Power International 2002

c. Factors based on coal feed, as fired, and apply to controlled coal combustion for boilers utilising electrostatic precipitators or fabric filters.

d. Consider using wall-fired factor for tangentially fired boilers.

e. Based on test results from facilities firing black coal (26 facilities) and lignite (1-2 facilities). Consider adjusting for moisture differences using Equation
12, with M1 =15

f. Reference: USEPA 2001

g. For a discussion of emissions of nickel subsulfide and nickel carbonyl see Reference: Rae 2000

h. Refer to Table 1.1-3 AP-42 Reference: USEPA 1998a for explanation and additional factors, if required.

i. Post 1978 refer to boilers which, after this date, were required to meet the US New Source Performance Standards (NSPS)

j. AP-42 lists the following as constituents of total PCDD/PCDF: total TCDD, total PeCDD, total HxCDD, total HpCDD, total OCDD, total TCDF, total PeCDF,
total HxCDF, total HpCDF and total OCDF

k. Reference: UNEP 2001

L. Polycyclic Aromatic Hydrocarbons (PAHs) listed in AP-42 include: biphenyl, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b,j,k)fluoranthene benzo(g,h,i)perylene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene,
pyrene, 5-methyl chrysene. It should be noted that this list is similar, but slightly different, to the NPI list of PAHs

m. Reference: USEPA 1998a

n. Total non-methane organic compounds from AP-42 (Reference: USEPA 1998a). Similar but slightly different from the NPI Total VOCs definition

0. Refer to Table 1.1-6 AP-42 (Reference:USEPA 1998a) Cumulative Mass %

p. Converted to kg/tonne based on mean heating value in Table 18

C = concentration of metal in the coal, part per million by mass or mg/kg (as received basis)

A = weight fraction of ash in the coal. (10% ash is 0.1 ash fraction). See Appendix B-2 for default values for Latrobe, Anglesea and Leigh Creek
coal.

F = flyash fraction of total ash. Assume 0.9 as default.

ER = emission reduction efficiency (%). Defaults 99.8 for fabric filters, 99.2 for ESP and 80 for cyclones

PM = facility-specific emission factor for total particulate matter (kg/GJ) i.e. particulate matter emitted per GJ heat input

S = percentage sulfur content of coal as fired (If sulfur content = 0.5%, S= 0.5). For high sodium ash (Na20>8%) use 11S. For low sodium ash
(Na20<2%) use 17S. If ash sodium content is unknown, use 15S.
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3
a a

5.3.4.3 duUszansnisuanuassnaiwainsunisinlundifingsssuund (Steam Cycle)

duUszansnsuanUassuanuylunisned 4.3-1 11NNNNSTIUTINENUSEENSN1sUanUaneuane
Yos01n AL Tundn (61989 : U.SEPA 1998a) Fvaziiendasiufinesssurifvesansgomsn delunisuszdu

msldteyafinesssuifmnizvedsanuilfidudemas

a o a £ ' a o 19 & a
15199 5.3-3 fuuszansnrsuanUassuanudnsun1sinludinesssuyi - Steam Cycle

Substance Threshold Emission Estimation Technique EFR
category kg/PJ unless otherwise indicated (a)
Antimony & compounds 1 No data
Arsenic &compounds 1/2b 8.5 x10° E
Benzene 1 88x10" B
Boron & compounds 1 No data
Cadmium & compounds 1/2b 4.6 10" D
Chromium (lll) compounds (c) 1/2b 56 x10" D
Chromium (VI) compounds (c) 1/2b 3.0 x107 D
Copper & compounds 1/2b 36 %10 D
Formaldehyde 1 3.2 x10' B
n-Hexane 1 7.6E+02 Note AP-42 (Reference: USEPA 1998a) factor is for hexane E
not n-Hexane
Lead & compounds 1/2b 24x10" D
Manganese & compounds 1 1.6 ><1O’1 D
Mercury & compounds 1/2b 1.1x10" D
Nickel & compounds 1/2b 88 x10" C
Nickel carbonyl 1/2b 0 Not emitted during electricity generation by combustion (d) u
Oxides of nitrogen 1/2a Large Wall fired boilers (>100 GJ/hr heat input)
11.8 x10" Uncontrolled (e) A
8.0 ><1OLl Uncontrolled (e) A
59 ><1OLl Controlled - Low NOx burners A
4.2 ><1OLl Controlled - Flue gas recirculation D
Small wall fired (<100 GJ/hr heat input)
4.2 ><1OLl Uncontrolled g
2.1 ><1OLl Controlled — Low NOx burners c
1.3 ><1OLl Controlled - Low NOx /flue gas recirc.
Tangential-fired boilers (All sizes) A
7.2 ><1O4 Uncontrolled D
32 ><1O4 Controlled - Flue gas recirculation
dioxin & furans 2b 5%10 " ke/PJ (g) U
Sulfur dioxide 1/2a 2.5 x10° () A
Toluene 1 14 C
Zinc & compounds 1 12 x10° E
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a o a £ ' a o 19 & a '
15199 5.3-3 fuuszansnisuanUasuanudnnsun1sinludinesssuyi - Steam Cycle (f0)

Substance Threshold Emission Estimation Technique EFR
category kg/PJ unless otherwise indicated (a)

Notes:

Reference: USEPA 1998a (Tables 1.4-1 to 1.4-4) and assuming an average higher heating value of 38 MiNm’

a. Emission Factor Rating

b. Based on method detection limits

c. Total chromium assumed to be 0.95% chromium(ll) and 5% chromium(VI). Reference: Pacific Power International 2002

d. For a discussion of emissions of nickel subsulfide and nickel carbonyl see Reference: Rae 2000

e. NSPS = New Source Performance Standard (USA). Post NSPS are boilers greater than 250 GJ/hr heat input which commenced after August 1971, and
boilers between 100 and 250 GJ/hr heat input which commenced after June 1984

. Reference: UNEP 2001

Polycyclic Aromatic Hydrocarbons (PAHs) listed in AP-42 include: biphenyl, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,

I wa

benzo(a)pyrene, benzo(b,j,k)fluoranthene, benzo(g,h,i) perylene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene,
pyrene,
5-methyl chrysene. It should be noted that this list is similar, but slightly different, to the NPI list of PAHs.

h. Derived from Table 1.4-2, AP-42 (Reference: USEPA 1998a), assuming 100% conversion of sulfur to SO,, a natural gas sulfur content of 4,600
¢/1E+06Nm3 and higher heating value of 38 MJ/Nm3

v

5.3.4.4 duUszandnisuanuassuanwannsunisinludungiy (Steam Cycle)

Uuamda (Fuel Ol waguniula (Distillate O singrldilwaemd dsedunislovesszuulei
AIUUNIT LTI UTIAD U LB LB N UNUATURAULAL ANUTITUTR duUseanSn1suanUaseu anwdnsu

Asuenbusindusazdnsulasandlunisned 4.0-1

39N 534 FulszAvismsvanUaseuaiud wumsenividhinsiud ewd swazinsiule - Steam Cycle
Substance Emission Estimation Technique kg/PJ unless otherwise indicated
Threshold category Fuel Oil Distillate
Ke/PJ Kg/kL | EFR (a) Kg/PJ Kg/kL | EFR (a)
Antimony & compounds 1.6 x10' 63x10" E No data (r) No data (r)
Arsenic &ompounds 4.0 1.6 x10" C 1.7 85x10° E
Benzene 6.4x10" 2.6 x10° C No data (r) No data (r)
Boron & compounds No data (r) No data (r) No data (r) No data (r)
Cadmium & compounds 1.2 4.8 x10” C 1.3 51x10° E
Chromium (Ill) compounds () 1.8 (0) 7.2x10” U 9.0 x10™ (d) 3.6 x10” U
Chromium (V1) compounds (c) 74 x10" 3.0x10° C 3.9 x10" (d) 15x10° U
Copper & compounds 5.3 2.1x10" C 2.6 1.0 x10" E
Formaldehyde 9.9 x10' 4.0 x10” C No data (r) No data (r)
n-Hexane No data (r) No data (r) No data (r) No data (r)
Lead & compounds 4.5 1.8x10" C 3.9 1.5x10" E
Manganese & compounds 9.0 36x10° C 2.6 1.0 x10" E
Mercury & compounds 34 x10" 1.4 x10° C 1.3 51x10° E
Nickel & compounds 2.5 x10° 1.0 x10” C 1.3 51x10° E
Nickel carbonyl - (Not emitted during 0 U 0 0 U
electricity generation by combustion) (e)
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M 534 SisAvs myanUassafivd wEumsenivsitndud amd sasingifls- Steam Cycle
(GR))
Substance Emission Estimation Technique kg/PJ unless otherwise indicated
Threshold category Fuel Oil Distillate
Kg/P) Ke/kL | EFR (a) Kg/PJ Ke/kL | EFR (a)
Oxides of nitrogen (f) Boilers > 100 GJ/hr| 5.6 6.1x10" 24 A
1.4 x10°(9) 4.8 A
1.2x10° () 38 B
9.7 x10° () 3.1 A
7.9x10° () 6.6 E
Boilers < 100 GJ/hr A
1.6 x10°
dioxin & furans 25x10° 1.02x10"° U 5x10" 201 x10™"
Sulfur dioxide 4.7x10°x S (0) 1.9 x10" x A 43x10° xS (0) 17x10'xs| A
S
Toluene 1.9 x10' 74 x10" U No data (r) No data (1)
Xylenes 33 x10' 13x10° U 33x10" 13x10° U
Zinc & compounds 8.7 x10' 35x10° D 17 6.8x10° E
Notes:

Reference: USEPA 1998c unless otherwise noted

Emission factors for fuel oil are those applicable to low-grade oil No 6 residual oil. Based on an energy value of 40.1 GJ/kL

a. Emission Factor Rating

b. For Bell Bay use 1.5 x10" ke/PJ Reference: Department of the Environment, Sport and Territories 1996

c. Chromium (Ill) determined from factors for Total Chromium and Chromium. Chromium (lll) = Total Cr(lll + VI) — Cr(VI).

d. Chromium (IIl) assumed to be 0.7 x Total chromium, based on speciated results for fuel oil combustion. (Total Chromium 1.3 kg/PJ)

Chromium (V1) assumed to be 0.3 x Total chromium, based on speciated results for fuel oil combustion. (Total Chromium 1.3 kg/PJ)

e. For a discussion of emissions of nickel subsulfide and nickel carbonyl see Reference: Rae 2000

f. For Bell Bay use 1.9 x10° kg/PJ Ref. (1)

g. Normal firing

h. Normal firing with Low NOx burners

i. Tangential firing

j. Tangential firing with Low NOx burners.

k. Particulate emission factors for residual oil combustion without emission control are, on average, a function of fuel oil grade and sulfur
content. Use A = 1.12 x (S) + 0.37 (see note o. below)

L. Assuming control efficiency of 99%

m. Reference: UNEP 2001 using a TEF conversion factor of 17

n. PAHSs listed in Reference: USEPA 1998a include acenaphthene, acenaphthylene, anthracene, benz(a)anthracene, benzo(b,k)fluoranthene,
benzo(g,h,perylene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indo(1,2,3-cd)pyrene, naphthalene, phenanthrene,
pyrene. It should be noted that this list is similar, but slightly different, to the NPI list of PAHs

o. S indicates that the weight percentage of sulfur in the oil should be multiplied by the value given. For example, if the fuel is 1% sulfur,
thenS=1

p. Reference: USEPA 1998a

g. Taken as non-methane total organic compounds. For Bell Bay Power Station, Tasmania use 2.1 x10° kg/PJ Reference: Department of the
Environment, Sport and Territories 1996

r. The emission factor is zero unless there is relevant information in other NPl manuals or NPl documentation, or the operators of the
reporting facility are aware of other information that allows them to estimate the facility’s emissions

Scientific notation is used; e.g. 7.38 x10~ represents 7.38 x 10 or 0.0738.
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53.4.5 dulszansnisUantassuaiwanusunisenindinetnsideumwaiiseing LPG (Steam Cycle)

fneUlasdeumar (LPG) (dyumauvesansinsinu Jaunu uaglslasmsven) vnssasgnianld

Wueamdsdmsulsanundaloun duuseavsnisuanUassuatusanandlumisnem 4.5-1

59 5.3-5  dudszansnsuandassuanwainiunisunludiinetlnsidesman - Steam Cycle

SUBSTANCE EMISSION FACTOR
(kg/1000 L)2
Butane EFR (e) Propane EFR (e)
Oxides of nitrogen (NOX)C 2.5 E 2.3 E
Sulfur dioxide (50,)° 1.9x10°x S E 21x10°x S E
Total Volatile Organic Compounds (TVOCS)d 7.2x10° E 6.0 x10” E

Notes:

From Reference: US.EPA 1995 (Table 1.5-1)

Emissions (kg/year) = [emission factor (kg/1,000 L) x fuel usage (1,000 L/year)]

L = Litre

a. Derived from Table 1.5-1 Reference: US.EPA 1995 (Table 1.5-1) for industrial boilers

b. S equals sulfur content of gas in g/lO3 L

c. Expressed as NO2

d. Derived from Table 1.5-1 Reference: USEPA 1995 (Table 1.5-1), for total organic compounds
. Emission Factor Rating

Scientific notation is used; e.g. 7.38 x10” represents 7.38 x10°~ or 0.0738.

€.

53.4.6 duUszAvinisuanudesuaiudmiulsslnidsiufine (neldfinesssuvid wazinsiula
\uidanaa)

dusyavismsUanUdesuafivndnvdoinasivesansnouafiwannsunluel Fameslaoonled
(50,) sonlusvadlulasiau (NO,) Asususousnles (CO) LazansBuvdsewedeamun (Total VOCs))
manlndvesfnessaued vietiulaluszuudsiufie Juegtumeluladnsluiidly uaznns
muAuvdan syl dellagiunismuaunisastass NO, 9nszuuAsiufedinsimuigiesng
TngszuumuauszuUR LY Dry low NO, LHussuvdifisufindauazanunsamuaunisanddos
senledvedlulasaulivanUdesoanuisninnaluladdue

fusyAvimsvanudesuafivdmiuiwiuieildmaluladausunmsddosuaiiuvvdng ddd

o msdmiwidoloth lnsdntmielovdlulufesnlnd oangamgiveadailniuagns

Uaseigesnlenvatlulngiay
o msmugumMalnl eannsudesfnvesnledvedlulasiaudunsmnlviuuuiy

(Lean combustion) N15aALIATWNTBIRILNT NS LML two-stage lean %39 two-

stage rich

1A
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msanmsUasiaey NO, l68nianiidagld Selective Catalytic Reduction (SCR) 138 Selective Non

Catalytic Reduction (NSCR) mislawaluladmaiiionadinmsiiuduvesmsuaesuedluiislasWosuanlen

Fan15198uUsEanSnsUandassuafiwazlilasiuaidnsunisvantassanswani tesannnisuasy

eagduegivuszinnmalulaguazseaunisaiuau NO, Mvila

AN 5.3-6 duuszansnisuanUassuatiwdmsuniswningdlulsslninneiuing (aelgine

a 2 o < g a
937UYM LLaSUWNu1ﬁLﬂULﬂJQLWQQ)

Substance % > Emission Estimation Technique kg/PJ unless otherwise indicated
o
< s
g & Natural Gas Distillate
S
c ®©
Y Ke/PJ EFR (@) Ke/PJ Ke/kL EFR (a)
Arsenic &ompounds (b) 1/2b no data (s) a7 1.9x10" D
Cadmium & compounds (b) 1/2b no data (s) 2.1 8.2x10° D
Chromium (Ill) compounds (b) 1/2b no data (s) 33 13x10" D
Chromium (V1) compounds (b) 1/2b no data (s) 1.4 56x10° D
Copper & compounds (b) 1/2b no data (s) no data (s) no data (s)
Lead & compounds (b) 1/2b no data (s) 6.0 24x10" D
Manganese & compounds no data (s) 3.4 x10° 13x10°
Mercury & compounds (b) 1/2b no data (s) 52x10" 20x10° D
Nickel & compounds (b) 1/2b no data (s) 2.0 7.9 x10° D
Nickel carbonyl 1/2b 0 0 0
Oxides of nitrogen 1/2a 1.4 x10° A 3.8 x10° 1.5 10" C
uncontrolled uncontrolled uncontrolled
5.6 x10° A 1.0 x10” a1 B
water-steam water-steam water-steam
injection injection injection
4.3 x10" D
lean premix
dioxin & furans (j) 2b 5x10" U 510" 2.01x10™ U
Sulfur dioxide (1 1/2a 4.1x10° xS B 4.4 x10° xS 1.7x10' xS B
2.5 x10°
Notes:
Reference: USEPA 2000 unless otherwise noted
a.  Emission Factor Rating
b.  Emission factors for trace and their compounds from natural gas combustion sourced from Reference: USEPA 1998a section
1.4 Natural Gas Combustion (steam cycle)
c.  Compound was not detected. Emission factor based on half detection limit
d.  Itis recognised that the uncontrolled emission factor for CO is lower than the controlled factors, contrary to expectations.
USEPA has not identified the reason for this behaviour.
e.  Chromium(lll) assumed to be 0.95 x Total chromium. Reference: Pacific Power International 2002
f. Chromium (VI) assumed to be 0.05 x Total chromium. Reference: Pacific Power International 2002
g From natural gas combustion (steam cycle)
h.  From distillate combustion (steam cycle)
i. Assuming a collection efficiency of 99%
j. Reference: UNEP 2001 using a TEF conversion factor of 17
k. Individual PAHS included not specified
L. Al sulfur in fuel assumed to be converted to SO2. S = percent sulfur in fuel. Example, if sulfur content is 2.5%, then S= 2.5. If
S is not available use defaults (equations are more accurate).
m.  Total VOCs emissions are assumed to equal the sum of organic emissions.
t.  The emission factor is zero unless there is relevant information in other NPl manuals or NPI documentation, or the operators
of the reporting facility are aware of other information that allows them to estimate the facility’s emissions
For a discussion of emissions of nickel subsulfide and nickel carbonyl see Reference: Rae 2000
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YananAduUszansmsvanlassuaiumuuszunnlssluilngd Saliendudseansnisuantasy

puUTELMBTATEINGS 81999970 "Compilation of Air Emission Factors, AP-42, Fifth Ediition, Volume 1:

Stationary Point and Area Sources (81489910 : US.EPA 1995) ¢isil
7

L a Q‘ 4 a o o/ 1 a a
5347 dulszansnisuanUassuanwainiunisinlndauiud

(Subbituminous)

fNseT 537

[

L%

d (Bituminous) wazyuUyius

o/ a o

L] a £ 1 a o [ ] .
dudsvansnsuanuassuanuasuansngs Polynuclear Aromatic Hydrocarbons

(PAH) MM vdiauiiudyiidauazduiniiva nlissuuauas

Pollutant

Emission Factor? (Lb/ton)

EMISSION FACTOR RATING

Anthracene
Naphthalene

Pyrene

2.1x10"
1.3x10°

33x10"

B

C

B

a

0.5. Emissions are b of pollutant per ton of coal combusted.

References 35-45. Factors were developed from emissions data from six sites firing bituminous coal,

four sites firing subbituminous coal, and from one site firing lignite. Factors apply to boilers utilizing both wet limestone scrubbers

or spray dryers with an electrostatic precipitator (ESP) or fabric filter (FF). The factors also apply to boilers utilizing only an ESP or

FF. Bituminous/subbituminous SCCs = pulverized coal-fired dry bottom boilers, 1-01-002-02/22, 1-02-002-02/22, 1-03-002-06;

pulverized coal, dry bottom, tangentially-fired boilers, 1-01-002-12/26, 1-02-002-12/26, 1-03-002-16/26; and, cyclone boilers, 1-01-

002-03/23, 1-02-002-03/23, and 1-03-002-03/23.
Emission factor should be applied to coal feed, as fired. To convert from (b/ton to kg/Mg, multiply by

A15197 5.3-8

duuszavsmvanUdesuaniwdmsvasnguiilussrusenauansdunidainnis

wnlndidnuiutnivauazdutniiva nlszuuatuay

Pollutant® Emission Factor® (lb/ton) | EMISSION FACTOR RATING
Acetaldehyde 57x10" C
Benzene 13x10° A
Bis(2-ethylhexyl)phthalate (DEHP) 73x10° D
Carbon disulfide 1.3x10" D
Chloroform 59 x10” D
Formaldehyde 24x10" A
Hexane 6.7 x10” D
Isophorone 58x10" D
Methyl ethyl ketone 39x10" D
Methyl methacrylate 2.0 x10° E
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A151497 5.3-8

s indauiudniidauasdulnivs

%3 a Q‘ 1 a o o 1 l:l
dudszansnislanuassuanyaInsuaITngunt

[

L%

=

I3 a s
UIAUILNAUEITDUNTY

e :
nszUUAIUAY (M)

Pollutantb Emission FaCtOfc (lb/tOn) EMISSION FACTOR RATING
Methy! tert butyl ether 35x10° E
Methylene chloride 29x10" D
Phenol 1.6 x10° D
Tetrachloroethylene 43 x10° D
Toluene 24x10" A
1,1,1-Trichloroethane 20x10° E
Styrene 25x10° D
Xylenes 3.7 x10° C
Vinyl acetate 7.6 x10° E

a

References 35-53. Factors were developed from emissions data from ten sites firing bituminous coal,

eight sites firing subbituminous coal, and from one site firing lignite. The emission factors are applicable to boilers using both wet limestone
scrubbers or spray dryers and an electrostatic precipitator (ESP) or fabric filter (FF). In addition, the factors apply to boilers utilizing only an ESP
or FF. SCCs = pulverized coal-fired, dry bottom boilers, 1-01-002-02/22, 1-02-002-02/22, 1-03-002-06/22; pulverized coal, dry bottom,
tangentially-fired boilers, 1-01-002-12/26, 1-02-002-12/26, 1-03-002-16/26; cyclone boilers, 1-01-002-03/23, 1-02-002-03/23, 1-03-002-03/23; and,
atmospheric fluidized bed combustors, circulating bed, 1-01-002-18/38, 1-02-002-18, and 1-03-002-18.

Pollutants sampled for but not detected in any sampling run include: Carbon tetrachloride- 2 sites; 1,3-Dichloropropylene- 2 sites; N-
nitrosodimethylamine- 2 sites; Ethylidene dichloride- 2 sites; Hexachlorobutadiene- 1 site; Hexachloroethane- 1 site; Propylene dichloride-

2 sites; 1,1,2,2-Tetrachloroethane- 2 sites; 1,1,2-Trichloroethane- 2 sites; Vinyl chloride- 2 sites; and, Hexachlorobenzene- 2 sites.

Emission factor should be applied to coal feed, as fired. To convert from b/ton to kg/Mg, multiply by 0.5.

a

A15149% 5.3-9

dudszansnisg

s
a

UanUassuanwdmsuasngulansinugiuainniswnlug

aududyiivauazdudyiive Miszuuaiugu
Pollutant Emission Factor? (lo/ton) | EMISSION FACTOR RATING
Antimony 1.8x10° A
Arsenic 4.1x10" A
Cadmium 51x10° A
Chromium 26x10" A
Chromium (V1) 79x10° D
Lead 4.2x10" A
Manganese 4.9 x10" A
Nickel 2.8x10" A

a

References 35-53, 62-70. The emission factors were developed from emissions data at eleven facilities

firing bituminous coal, fifteen facilities firing subbituminous coal, and from two facilities firing lignite. The factors apply to boilers utilizing either
venturi scrubbers, spray dryer absorbers, or wet limestone scrubbers with an electrostatic precipitator (ESP) or Fabric Filter (FF). In addition, the
factors apply to boilers using only an ESP, FF, or venturi scrubber. SCCs = pulverized coal-fired, dry bottom boilers, 1-01-002-02/22, 1-02-002-
02/22, 1-03-002-06/22; pulverized coal, dry bottom, tangentially-fired boilers, 1-01-002-12/26, 1-02-002-12/26, 1-03-002-16/26; cyclone boilers, 1-
01-002-03/23, 1-02-002-03/23, 1-03-002-03/23; and, atmospheric fluidized bed combustors, circulating bed, 1-01-002-18/38, 1-02-002-18, and 1-03-
002-18.

Emission factor should be applied to coal feed, as fired. To convert from lb/ton to kg/Mg, multiply by 0.5.
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LY a £ ' a ° / 1 a a . N
5.3.4.8 fuuszansnisuanUassuanudmsunisnludanuiiuanlug (Lignite)

A319t 5.3-10  duuszninmsUaaUsesuafivdmiuasnga POLYNUCLEAR AROMATIC

HYDROCARBONS (PAH) 3anmstnludidnuiiuanlud fislszuuaiunu

Pollutant

Emission Factorb (lb/ton)

EMISSION FACTOR RATING

Anthracene
Naphthalene

Pyrene

21x10"
1.3x10°

33x10"

B

C

B

a

References 30-40. Factors were developed from emissions data from six sites firing bituminous coal, four sites firing
subbituminous coal, and from one site firing lignite. Factors apply to boilers utilizing both wet limestone scrubbers or spray
dryers with an electrostatic precipitator (ESP) or fabric filter (FF). The factors also apply to boilers utilizing only an ESP or FF.
SCCs = pulverized coal-fired boilers, 1-01-003-01, 1-02-003-01, 1-03-003-05; pulverized coal tangentially-fired boilers, 1-01-003-02,
1-02-003-02, 1-03-003-06; and cyclone boilers, 1-01-003-03, and 1-02-003-03.
Emission factor should be applied to coal feed, as fired. To convert from b/ton to (b/MMBtu, multiply by 0.0625. To convert from
(b/ton to kg/Mg, multiply by 0.5. Emissions are b of pollutant per ton of coal combusted.

M159% 5.3-11  dudszansnisuanUdesuaniwdmsuasnguiilussdusznauansdunsd

Y a  a sl
mnmnm‘lmmuwua ﬂ1uﬂ‘VI3Ji%‘UUﬂ’J‘U@3J

Pollutantb

Emission Factor® (lb/ton)

EMISSION FACTOR RATING

Acetaldehyde

Benzene

Benzyl chloride
Bis(2-ethylhexylphthalate (DEHP)
Carbon disulfide
Chloroform
Formaldehyde

Hexane

Isophorone

Methyl ethyl ketone
Methyl methacrylate
Methyl tert butyl ether
Methylene chloride
Phenol
Tetrachloroethylene

Toluene

57 x10"

13x10°
7.0 x10"
73x10°
13x10"
59x10°
24x10"
6.7 x10°
58x10"
39x10°
2.0x10°
35x10°
29x10"
1.6 x10°
43x10°

24 x10"
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A1519% 5.3-11

o/ a £ 1 a ] o/ oA g '3 a N ¢
dudszansnislaniassuanuvarnsvarsnauniiuasnlsznauansaunse

nnswnludiduiuanludifiszuuatuau (sa)

b EMISSION FACTOR RATING

Pollutant Emission Factor® (lb/ton)

1,1,1-Trichloroethane 20x10° E
Styrene 25x10° D
Xylenes 3.7 x10° C

Vinyl acetate 7.6 x10° E

a

References 30-48. Factors were developed from emissions data from ten sites firing bituminous coal, eight sites firing
subbituminous coal, and from one site firing lignite. The emission factors are applicable to boilers using both wet limestone
scrubbers or spray dryers and an electrostatic precipitator (ESP) or fabric filter (FF). In addition, the factors apply to boilers utilizing
only an ESP or FF. SCCs = pulverized coal-fired boilers, 1-01-003-01, 1-02-003-01, 1-03-003-05; pulverized coal tangentially-fired
boilers, 1-01-003-02, 1-02-003-02, 1-03-003-06; cyclone boilers, 1-01-003-03,
1-02-003-03; and atmospheric fluidized bed combustor, circulating bed, 1-01-003-18. This table is similar to Table 1.1-13 and is
reproduced here for the convenience of the reader.

Pollutants sampled for but not detected in any sampling run include: Carbon tetrachloride- 2 sites;
1,3-Dichloropropylene- 2 sites; N-nitrosodimethylamine- 2 sites; Ethylidene dichloride- 2 sites; Hexachlorobutadiene- 1 site;
Hexachloroethane- 1 site; Propylene dichloride- 2 sites; 1,1,2,2-Tetrachloroethane- 2 sites; 1,1,2-Trichloroethane- 2 sites; Vinyl
chloride- 2 sites; and, Hexachlorobenzene- 2 sites.
Emission factor should be applied to coal feed, as fired. To convert from b/ton to kg/Mg, multiply by
0.5. To convert from lb/ton to b/MMBtu, multiply by 0.0625.

A519% 5.3-12

dulszansnisuanUdessaiudmivarsngulavenugiuainnisialugd

1 a a ¢ o
muwuan‘lum NUITUUAIUAN

Pollutant Emission Factor? (lo/ton) | EMISSION FACTOR RATING
Antimony 1.8x10° A
Arsenic 4.1x10" A
Cadmium 51x10° A
Chromium 2.6 x10" A
Chromium (V1) 7.9 x10° D
Lead 4.2x10" A
Manganese 4.9 x10" A
Nickel 2.8x10" A

a

References 30-48, 50-58. The emission factors were developed from emissions data at eleven facilities firing bituminous coal,
fifteen facilities firing subbituminous coal, and from two facilities firing lignite. The factors apply to boilers utilizing either venturi
scrubbers, spray dryer absorbers, or wet limestone scrubbers with an electrostatic precipitator (ESP) or Fabric Filter (FF). In addition,
the factors apply to boilers using only an ESP, FF, or venturi scrubber. SCCs = pulverized coal-fired boilers, 1-01-003- 01, 1-02-
003-01, 1-03-003-05; pulverized coal tangentially-fired boilers, 1-01-003-02, 1-02-003-02, 1- 03-003-06; cyclone boilers, 1-01-003-03, 1-
02-003-03; and atmospheric fluidized bed combustor, circulating bed, 1-01-003-18.

Emission factor should be applied to coal feed, as fired. To convert from lb/ton to kg/Mg, multiply by

0.5. To convert from lb/ton to (b/MMBtu, multiply by 0.0625.
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) a n‘ 1 a o s (24 a
duuszansnisuanlassuanuwd nsun1sn indfnesssus® (Natural Gas)

5.3.4.9
a LY a £ 1 a o [ | A ) '3 a N ¢
A13199 5.3-13  dudszansnisdaniassuanyainsua1inguiiduesausenauansounsy
Yoy a
NN NN ITUBIR
CAS No. Pollutant Em|55|on6 Factor Emission Factor Rating
(lb/10° scf)

120-127 | Anthracene®C <24 x10° E
71-03-2 Benzene? 2.1x10° B

25321-22-6 | pichlorobenzene® 1.2x10° E
50-00-0 Formaldehyde® 75x10° B
110-54-3 HexaneP 18 x10" E
91-20-3 Naphthalene? 6.1x10" E
109-66-0 Pentane 26 x10" E
129-00-0 Pyrened 50x10° E
108-88-3 Toluene? 34 x10° C

@ Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired.

Data are for all natural gas combustion sources. To convert from Lb/lO6 scf to kg/106 m3, multiply
by 16. To convert from 1b/106 scf to b/MMBtu, divide by 1,020. Emission Factors preceeded with a less-than symbol are based
on method detection limits.
Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
HAP because it is Polycyclic Organic Matter (POM). POM is a HAP as defined by Section 112(b) of the Clean Air Act.
The sum of individual organic compounds may exceed the VOC and TOC emission factors due to differences in test methods and
the availability of test data for each pollutant.

i o a £ ' a o o ' o a
GI’]S’Nﬁ 5.3-14 ﬁuﬂiga'ﬂﬁﬂqﬁﬂaﬂﬂaaUNaW'Uﬁ']WTUﬁ']iﬂquiﬁﬂgﬂ']ﬂﬂ']iLN']‘lﬁillﬂ']sUﬁiiﬁJGU']ﬂ

CAS No. Pollutant Emission6 Factor Emission Factor Rating
(lb/10° scf)
7440-38-2 Arsenicb 20x10" E
7440-43-9 CadmiumP 1.1x10” D
7440-47-3 Chromium? 1.4 x10° D
7440-50-8 Copper 8.5x10" c
7439-96-5 Manganese? 38x10" D
7439-98-7 Molybdenum 1.1x10° D
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lﬂ. o a l&‘ ! a o o/ 1 (24 a 1
M58 5.3-14  dudszavsnsuanddesnanedmiuaisngulaveainnisnvdinesssuyia (o)

CAS No. Pollutant Emission6 Factor Emission Factor Rating
(lb/10° scf)
7440-02-0 Nickel? 2.1x10° C
7440-66-6 Zinc 29 x10° E

a Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data are for all natural gas
combustion sources. Emission factors preceeded by a less-than symbol are based on method detection limits. To convert from (b/106
scf to kg/106 m3, multiply by (6. To convert from lb/106 scf to 1b/MMBtu, divide by 1,020.

b Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act.

14 ¥

5.3.4.10 duUszansnisuanvassuatiwdinsunisinlndunduiaings (Fuel Oil)

M159% 5.3-15  duuszansnisuanUdesuanivdmsuansnguiilussdusznauansdunsd
nnsw ludiunsiuands

Organic Compound Average Emission Factor? EMISSION FACTOR
('.b/lO3 Gal) RATING
Benzene 214 x10" C
Formaldehyded 330 x10° C
Naphthalene 113 x10° C
1,1,1-Trichloroethane 236 x10° E
Toluene 6.2x10° D
o-Xylene 1.09 x10“ E
Anthracene 1.22 x10° C
Pyrene 4.25 x10° C

a Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

b References 64-72. To convert from Lb/103 gal to kg/lO3 L, multiply by 0.12.

C
Based on data from one source test (Reference 67).

o

The formaldehyde number presented here is based only on data from utilities using No. 6 oil. The number presented in Table 1.3-7

is based on utility, commercial, and industrial boilers.

¥
L% =~

M19197 5.3-16  duuszAnsnisUanUdesuanedmiuarsngulanzainniswnludiunduiraings

i, Average Emission Fact or® d EMISSION FACTOR
3
(lb/10” Gal) RATING
Antimony 5.25 x10°C E
Arsenic 1.32 x10° C
Cadmium 3.98 x10* C
Chromium 8.45x10" C
Chromium Vi 248 x10" C
Copper 1.76 x10° C
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A1919% 5.3-16

o/ a n‘ ' a ° 4 1 7
dulszansnisuanUdesuaiudmsumsngulavzatnnisw v

14

GO GRRGE))

¥

Metal

Average Emission Fact or®

d

EMISSION FACTOR

3
(lb/10° Gal) RATING
Lead 151 x10° C
Manganese 3.00x10° C
Molybdenum 7.87x10" D
Nickel 8.45x10° C
Phosphorous 9.46 x10° D
Zinc 291 x10° D

content, multiply the listed value by 1-decimal fraction of water
(ex: For fuel with 9 percent water by volume, multiply by 1-0.9=.91).

a Data are for residual oil fired boilers, Source Classification Codes (SCCs) 1-01-004-01/04.

References 64-72. 18 of 19 sources were uncontrolled and 1 source was controlled with low efficiency ESP. To convert from lb/lO3

gal to I<g/103 L, multiply by 0.12.
< References 29-32,40-44.

For oil/water mixture, reduce factors in proportion to water content of the fuel (due to dilution). To adjust the listed values for water

5.3.4.11 duUszansnisuanvassuanwdinsuniswnlindiawlsd (Wood Residue) Tundialain

M1597 5.3-17  dudszansnisuanUdesuaniwdmsuansnquilussdusznauansdunsd

(TOC, VOC) annnsu bugiveiwlal

Organic Compound

Average Emission FactorP

EMISSION FACTOR RATING

(lb/MMBtu)
Acetaldehyde 8.3 x10" A
Acetone 1.9x10" D
Anthracene 3.0x10° A
Benzene 4.2 x10° A
Chloroform 28x10° D
1,2-Dichloroethane 29x10° D
Formaldehyde 4.4 x10° A
Naphthalene 9.7 x10” A
Phenol 51x10° C
Pyrene 3.7 x10° A
Styrene 1.9x10° D
Tetrachloroethene 38x10° D
Toluene 9.2 x10" C
Trichloroethene 3.0x10° D
Vinyl Chloride 1.8x10° D
o-Xylene 2.5 x10” D

a

boiler.

Factors are for boilers with no controls or with particulate matter controls.

Units of lb of pollutant/million Btu (MMBtu) of heat input. To convert from lb/MMBtu to (b/ton, multiply by (HHV * 2000), where
HHV is the higher heating value of the fuel, MMBtu/lb. To convert lb/MMBtu to kg/J, multiply by 4.3E-10. These factors apply to
Source Classification Codes (SCC) 1-0X-009-YY, where X = 1 for utilities, 2 for industrial, and 3 for commercial/institutional, and
where Y = 01 for bark-fired boiler, 02 for bark and wet wood-fired boiler, 03 for wet wood-fired boiler, and 08 for dry wood-fired
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i 4 a Q‘ ' a o =g 1
M13197 5.3-18 fuuszansnisuanudesaanedniuansngulaveannisiiindiawldl

Trace Element

Average Emission Factor

EMISSION FACTOR RATING

(lb/MMBtu)P
Antimony 7.9x10° C
Arsenic 22x10° A
Cadmium 4.1x10° A
Chromium, total 2.1x10° A
Chromium, hexavalent 3.5 ><1Or6 C
Copper 49x10° A
Lead 4.8x10° A
Manganese 1.6x10° A
Molybdenum 2.1x10° D
Nickel 33x10° A
Tin 23x10° D
Zinc 42x10" A

@ Units of b of pollutant/million Btu (MMBtu) of heat input. To convert from b/MMBtu to (b/ton, multiply by (HHV * 2000), where
HHV is the higher heating value of the fuel, MMBtu/lb. To convert lb/MMBtu to kg/J, multiply by 4.3E-10. These factors apply to
Source Classification Codes (SCC) 1-0X-009-YY, where X = 1 for utilities, 2 for industrial, and 3 for commercial/institutional, and
where Y = 01 for bark-fired boiler, 02 for bark and wet wood-fired boiler, 03 for wet wood-fired boiler, and 08 for dry wood-fired

boiler.
b Factors are for boilers with no controls or with particulate matter controls.
53.4.12  duuszansnmisuanUassuanuvdmsunmsiiludunsiunlduda (Waste Oil)

A157199%1 5.3-19

dudszansnisuanuassuanuwaivsuiiweanlynvaslulasiau (NOY

wazinwgamaslnaanlan (SO,) anm sk lududunlduda

Source Category (SCC)

NO,

b

so P

Emission Factor

(Ib/10> gal)

EMISSION
FACTOR RATING

Emission Factor

(Ib/103 gal)

EMISSION
FACTOR RATING

Small boilers (1-03-013-02)

1-05-002-14)
Atomizing burner (1-05-001-13, 1-05-002-13)

Space heaters Vaporizing burner (1-05-001-14,

19

11

16

D

D

1475¢
1005°

1075¢

@

D

D

SCC = Source Classification Code.
b References 4, 7.

= 3.4.

® Units are b of pollutant/103 gallons of blended waste oil buned. To convert from lb/lO3 gallons to kg/ma, multiply by 0.12.

€5 = weight % sulfur in fuel. Multiply numeric value by S to obtain emission factor. For example, if sulfur content is 3.4%, then S
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4 1
v

= Y a £ : a o w : °
M19197 5.3-20  duuszAnsnisuanddesuaiwdmivaisngulanzainniswn ludiundiunldudn

Pollutant Small Boilers Emission Factor Space Heaters: Vaporizing  Ppace Heaters: Atomizing Burner
(lb/103 gal)b Burner Emission Factor (lb/103 Emission Factor (lb/103 gal)c
(SCC 1-03-013-02) gal)c (SCC 1-05-001-13, 1-05-002-13)
(SCC 1-05-001-14, 1-05-002-14)

Antimony BDL 3.4 x10" 4.5 x10°
Arsenic 1.1 x10° 2.5 x10° 6.0 x10°
Cadmium 9.3 x10° 1.5 x10" 1.2 x10°
Chromium 2.0 x10° 1.9 x10" 1.8 x10"
Manganese 6.8 x10° 2.2 x10° 5.0 x10°
Nickel 1.1 x10° 5.0 x10° 1.6 x10"

Code. ND = no data.
b Reference 4.
c References 4-5.

a Pollutants in this table represent metal species measured for waste oil combustors. Other metal species may also have been emitted
but were either not measured or were present at concentrations below analytical detection limits. Units are (b of pollutant/lO3 gallons of

waste oil burned. To convert from (b/10° gallons to kg/m3, multiply by 0.12. BDL = below detection limit. SCC = Source Classification

AN519% 5.3-21

v% o degy v
NN LU LN TY A2

L4 Q( ! a o e 1 { a
duuszansnisuanUdseuaiwdmiuasnguiiliuesiusznauansduvsd

Pollutant

Space Heaters: Vaporizing Burner
(SCC 1-05-001-14, 1-05-002-14)

Emission Factor (lb/10° gal)

Space Heaters: Atomizing Burner
(SCC 1-05-001-13, 1-05-002-13)

Emission Factor (lb/103 gal)

Phenol

Dichlorobenzene
Naphthalene
Phenanthrene/anthracene
Bis(2-ethylhexylphthalate
Pyrene

Trichloroethylene

2.4 x10°
8.0 x10"
1.3 x10°
1.1 x10°
22 x10°
7.1 x10°
ND

2.8 x10°
ND
9.2 x10°
1.0 x10*
ND
8.3 x10°
ND

Code. ND = no data.

a Reference 4. Pollutants in this table represent organic species measured for waste oil combustors. Other organic species may also
have been emitted but were either not measured or were present at concentrations below analytical detection limits. Units are b of

pollutant/103 gallons of waste oil burned. To convert from b/103 gallons to kg/m3, multiply by 0.12. SCC = Source Classification
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flag19n1sAUlIUNIsUanUasgansuanylagly Emission Factor

A29819

AIUNsUaes SO, Ingldis Emission Factor lsalnihiiivdelounldauiududnida 2

aususiel Uszanainis SO, enUSinadainesvasinuiiuegi 0.5% (Wawmn) uaglifiszuunisaiugy

Ekpy,i

Ekpy,SOZ =
CE =
AR =
EF =
S =

E kpy,i

AR x EF x [1 - (CE/100)]

emission of SO,

0

2 X 1O6 tonnes

17.5S keg/tonne

0.5%

2%x10°x 17.5 x 0.5 x [1 - 0/100] ke/year
1.75x 10" ke/year

A9819

Auun1sUdey SO, Fatreslasanlengernia lagldn1sAruiunisiainssuniy

parUsEnoUBIAY AnseldnlY Brown Coal Wuiweinds lasldauiu 4 druduset) aruiudl

USunaufuzdu 0.8% (ilaiwn) uag 10% vesfuziuazaglng

Ekpy,i =

Expy.s02
CEi =
AR =
EF =
S =

E kpy,i

AR x EF x [1 - (CE/100)]

emission of SO2

10 %

4 x10° tonnes / yr

15 x S kg/tonne

0.8%

4.0x10°x 15x 0.8 [1 - (10/100)]  ke/year
432x 10 kg/year
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10.

LONEA1SD19D4

nshindhendsuaUszimalng, duAuann https://abc.egat.co.th/electricity-generation

Emission Factor nsuanudesansineenguainvileleunvedsidniuazanavnssudu, nsuniuay

LAY W.A.2564.

US.EPA, Hydrogen Fluoride Emission Factors for the NAPAP Emission Inventory; Office of
Research and Development; 1985.

Manual for PRTR Release Estimation Method (Japan, 2004). wag OECD materials (OECD,
2002 ez 2005).

US.EPA, Electricity Generating Facilities: Section 313 of the Emergency Planning and
Community Right-to-Know Act, February 2000.

US.EPA., External Combustion Sources, AP-42: Compilation of Air Emission Factors, Fifth

Edition, Volume I, Chapter 1: External Combustion Sources.
Paul J. Miller and Chris Van Atten, North American Power Plant Air Emissions, March 2004.

ASURTUSEWALNY WazUNIINeIaeULSAS,  s189unsUanUassusenaintsalnilnauitulu
Usendlng (Mercury Emission from Coal Plants in Thailand)

a1 43ue, HansENUkaTINAINNIVINIENNAdeNYesRIN IR INE I UL suTUIALEn
11N (Environmental Impact and Measures of Electricity Generation for Very Small Power
Plant using Renewable Enerey), 15815311n15nsza0undnszunsinie Ui 22 atufl 1 w.a. -
b8, 2555

H1edean509An1s NsAEhendawisUsemaing, Tasenisisaniaudumaluladayaawazyin
Wieuisetunaees Sminnsed, nuanius 2559
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N1ARNUIN 1
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TeyaisredaansadiiUnvune PRTR
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iny¥seaaansailidnnung PRTR

o - gasiall .
o o d Ya#AILAN CAS Registry
o Name of Chemical substance Molecular Number (CAS No.)
Formula
1 pE@Manlon (Acetaldehyde) CH5CHO 75-07-0
2 pe@lay (Acetone) C5HsO 67-64-1
3 pzAatlua (Acrylamide) CsHsNO 79-06-1
il N3RaA3aN (Acrylic Acid) C3H40; 79-10-7
5 pzAslalulnga (Acrylonitrile) CsHsN 107-13-1
6 22U (Ametryn) CoH17NsS 834-12-8
7 WINAN UazaNTUsENDUY
(Antimony and its compounds)
N4 (Antimony, metallic) Sb 7440-36-0
8 a7y Wazansusznau
(Arsenic and its compounds)
a@19uy (Arsenic) As 7440-38-2
9 D¥NITU (Atrazine) CgH1aCINs 1912-24-9
10 LUUTU (Benzene) CeHe 71-43-2
11 widanaslsa (Benzyl Chloride) C7H,CL 100-44-7
12 U (2-laViaLen@a) Wnan
CoaHs504 117-81-7
(Bis(2-ethylhexyl)phthalate)
13 | UaWuoa 1o (Bisphenol A) Ci5H160; 80-05-7
14 | luseu uavansuszneu
(Boron and its compounds) 1214
nsALUSA (Boric Acid) HsBOs 10043-35-3
luseulasaaslsa (Boron trichloride) BCls 10294-34-5
luseulnsluslus (Boron tribromide) BBrs 10294-33-4
luseulnsigealss (Boron trifluoride) BF; 7637-07-2
loidun nszusLse Loulansd
NazBsO7 1330-43-4
(Sodium Tetraborate anhydrous)
loiRgumnszuasnnng lansn NaB4O710H,0 1303-96-4




4 - gnsiall
o d YaF1AL CAS Registry
AAUN Molecular
Name of Chemical substance Number (CAS No.)
Formula
(Sodium tetraboratedecahydrate) %39
vsusng(borax)
loiRumnsrualsanunlawmsm
Na,B;O7-5H,0 12179-04-3
(Sodium tetraboratepentahydrate)
15 1-luslu 2-paslsdinu
CH,BrCl 107-04-0
(Bromo-2-chloroethane,1-)
16 TamAae3 (Butachlor) C17H6CINO, 23184-66-9
17 1,3-Tladu (Butadiene, 1,3-) CaHe 106-99-0
18 LARLLEY wazansusEnou Cd 7440-43-9
(Cadmium and its compounds)
19 kAU (Captan) CoHgClsNO,S 133-06-2
20 Asuauladalng (Carbon Disulfide) CS, 75-15-0
21 2-naelses@nnanlon (Chloroacetaldehyde, 2-) CHAClO 107-20-0
22 nInAaslInzdfa (Chloroacetic Acid) CoHAClO, 79-11-8
23 paslsneosu (lnsraslsilivu) CHCls 67-66-3
[(Chloroform (trichloromethane)]
24 Aaslsvlaiia (Chlorothalonil) CaClaN; 1897-45-6
25 Aaeslnsnod (Chlorpyrifos) CoH11CLsNOsPS 2921-88-2
26 lasiou wagansusenau
(Chromium and its compounds) L
- o HoCrO, 38
AsAlAsHA (Chromic acid) 7738-94-5
H2CI’207
1AssinAaalsa (Chromic chloride) CrO,Cl, 10025-73-7
nsAlAsLE (Chromium acid) #58
- . CrOs 1333-82-0
Tasdleulnseonlyn (Chromium trioxide)
lasilley (Chromium (V1)) Crt6 18540-29-9
1Asidiya (Chromium, Total) Cr 7440-47-3
Wasaas (1) lasiun [Mercury () chromate] HgCrOq 13444-75-2
loineulasiuen (Sodium chromate) Na,CrOq 7775-11-3
loinew lalasius (Sodium dichromate) Na(Cr,07) 10588-01-9




o Hossiadl gnatnd CAS Registry
o Name of Chemical substance Molecular Number (CAS No.)
Formula
27 NDILAY LATAITAZANBLNAD
(Copper and soluble salts) 1
7931ad (Copper) Cu 7440-50-8
AaUlUes (Il) maslsa [Copper (1) chloride] %3 CucCly 7447-39-4
ArUIaranlsa (Cupric chloride)
AaUiles (I) aaolsalalawnsn [Copper (1) CuCly-2H,0 10125-13-0
chloridedihydrate] %58 AUsAranlsn
alawase (Cupric chloride dehydrate)
AaUlUes () lwenlua [Copper (1) cyanide] CuCN 504-92-3
AaUes () lwenlug [Copper (Il) cyanide] Cu(CN), 14763-77-0
AaUes (I) lemsonlas [Copper (Il) hydroxide] Cu(OH), 20427-59-2
AaUas () Fawla (woulansa) CuSOq 7758-98-7
[Copper (II) Sulfate (anhydrous)]
AaUlUas (Il) Fawme (wunzlansn) CuSO4-5H,0 7758-99-8
[Copper (1) sulphate (pentahydrate)]
AeUlasdawn (lnsiudn) [Copper sulfate Cus(OH)&(SOy) 1333-22-8
(tribasic)] se AeUlUes (I) lansenlundalun
[Copper (I) hydroxide sulfate]
Aavilasaandnaslsn (Copper oxychloride) 3Cu(OH),CuCly 1332-40-7
3o AaUles () raslsreenlunlainse
[Copper () chloride oxide hydrate]
AeUlaseantmaslsn (Copper oxychloride) Cu,CL(OH); 1332-65-6
1o AeUies () aaslsnlansenlan
[copper (Il) chloride hydroxide]
28 | lalpawenenluu (Cyclohexanone) CeH100 108-94-1
29 2,4--Ualnvia (D-Butotyl, 2,4-) CigH18CLO, 1929-73-3
30 2,4-A-U%a (D-Butyl, 2,4-) C12H1aCLOs 94-80-4
31 2,4-f-lawaweuluiiies C10H13CLNO; 2008-39-1

(D-Dimmethylammonium, 2,4-)




o Hossiadl gnatnd CAS Registry
o Name of Chemical substance Molecular Number (CAS No.)
Formula

32 Inezdned (Dialifos) C14H17CINO4PS, 10311-84-9

33 1,4-lapanlsiuu@u (Dichlorobenzene, 1,4-) CeHaClo 106-46-7

34 1,2-lamavlsdnu (Dichloroethane, 1,2-) CoHaCly 107-06-2

35 2,4-lapaalsiuand as@min wodn CgHeClO3 94-75-7
(Dichlorophenoxyacetic acid, 2,4-)

36 lapaasied (Dichlorvos) CaH7CLOGP 62-73-7

37 | lowedidu lnarea luludiiia Bwnes CeH1605 112-34-5
(Diethyleneglycol monobutylether)

38 | lalnlawes (Dithiopyr) CisH16FsNO,S, 97886-45-8

39 diimaelslean3u (Epichlorohydrin) CsHsClO 106-89-8

40 L8 avwTme (Ethyl acetate) C4HsO; 141-78-6

a1 1o¥a ayAILlan (Ethyl Acrylate) CsHgO5 140-88-5

42 efiau lnamea (Ethylene glycol) C,HeOs 107-21-1

43 wiiau lnanea Wludafia 8nes CeH140, 111-76-2
(Ethylene glycol monobutylether)

44 Lefiau eanlan (Ethylene oxide) CoHaO 75-21-8

45 | vesdadlen (Formaldehyde) CH,0O 50-00-0

46 nsane3in (Formic acid) CH,0, 64-18-6

a7 wasy$a (Furfural) CsHaO, 98-01-1

48 | lnalvlws-lolelnsiaweuluiiey CeHi7N,O5P 38641-94-0
(Glyphosate-isopropylammonium)

49 WnwrAaslsllaalenigy CeHeCls 319-86-8
(Hexachlorocyclohexane)

50 | wdu-leniu (Hexane, N-) CeHia 110-54-3

51 NIALENIYUALEBN WIONTADLAA CeH1004 124-04-9
(Hexanedioicacid)

52 | lelasiau vigeslss (Hydrogen fluoride) HF 7660-39-3

53 | lalasa3luu (Hydroquinone) CeHeOs 123-31-9

54 | Suwaiu-weuludeu (Imazaquin-ammonium) | CizHoNgOs 81335-47-9

55 | leledaiia woanesed (sobutyl alcohol) CaH100 78-83-1




y . gnsLadl .
vy ﬁ YE1ILAU Molecular CAS Registry
Name of Chemical substance Number (CAS No.)
Formula
56 lolagneosou (Isophorone) CoH140 78-59-1
57 lolalnsiia woanesea (sopropyl alcohol) CsHgO 67-63-0
58 aei wazasUsEney
(Lead and its compounds) Lu
Tavignz (Lead, metallic) Pb 7439-92-1
wan (I) eanles (Lead () oxide) 50 aN153 PbO 1317-36-8
(Litharge) %30 wuadaan (Massicot)
wangusenlen (Lead suboxide) Pb,0 12059-89-1
Lanwanloanlen (Lead sesquioxide) #39 Pb,0s 1314-27-8
wan (1) oonles [Lead (IIl) oxide]
wannsanlen (Lead tetroxide) 130 Pbs04 1314-41-6
nrAuag (Red lead)
Lane15%Lue (Lead arsenate) AsHO4Pb 7784-40-9
59 11490 ueulglase (Maleic Anhydride) CaH,05 108-31-6
60 W aLaza1TUsZNaU (Manganese and its Mn 7439-96-5
compounds) Lt
unsnila () eenlws [Manganese (1ll) oxide] Mn,05 1317-34-6
wasnila (1) Weawnlawmsn MnO4P-H,0 104663-56-1
[Manganese (lll) phosphate hydrate]
unsnildlaeenlan (Manganese dioxide) #3e MnO, 1313-13-9
unsnila (V) oenles [Manganese (V) oxide]
61 WN1UBa (Methanol) CH4O 67-56-1
62 [1-(W151-unenTilfa)-2-wiia-1,3-Insinulnesa- CioH1603 5689-72-5
WAAUBImDS]
[p-Methoxyphenyl)-2-methyl-1,3-propanediol-
methylene ether, 1-]
63 WaesdLee (Methyl acetate) C3H6O, 79-20-9
64 WwaezAsan (Methyl acrylate) CaHeO2 96-33-3
65 Wwiatofia Alau (Methyl ethyl ketone) C4HsO 78-93-3

58 Umnbuu (2-Butanone 2-)




o Hossiadl gnatnd CAS Registry
o Name of Chemical substance Molecular Number (CAS No.)
Formula
66 wiia leledfiadlau (Methyl isobutyl ketone) CeH120 108-10-1
67 WwiamiAIas (Methyl methacrylate) CsHgO, 80-62-6
68 WilamesiiesUniia dises CsH1,0 1634-04-4
(Methyl tert-butyl ether)
69 Widu raolse (Methylene chloride) CH,Cl, 75-09-2
70 | wiauledila lalelglagun CisH10N20, 101-68-8
(Methylenediphenyldiisocyanate)
71 | WwduAtil wazansusznau
(Molybdenum and its compounds) Lt
TuduAtin (Molybdenum) Mo 7439-98-7
72 | wunnidu (Naphthalene) CioHs 91-20-3
73 dnina kazansusenay
(Nickel and its compounds) L
lavizdiniAa (Nickel, metallic) Ni 7440-02-0
dnifia (1) woulueudaine Ni(NH4)2(S04)2 15699-18-0
[Nickel (I) ammonium sulfate]
finiia Aaslsa (Nickel chloride) NiCl, 7718-54-9
HnAa (1) lensenlaa [Nickel (II) hydroxide] Ni(OH)2 12054-48-7
Unifia (I1) Faws [Nickel (1) sulfate] NiSO4 7786-81-4
Hnifawnszarsluiia (Nickel tetracarbonyl) Ni(CO)q 13463-39-3
74 | wasimen lapaslse (Paraquatdichloride) CioH1aCLN, 1910-42-5
75 | Wy (n-Pentane) CsHyo 109-66-0
76 Wuea (Phenol) CeHsO 108-95-2
77 nsanaanaIn (Phosphoric acid) HsPO,q 7664-38-2
78 Woavlada iwuvenles wazduy o P,0Os 1314-56-3
(Phosphorus pentoxide and other)
79 negyaa woulalasa (Phthalicanhydride) CgHaOs 85-44-9
80 | ndefiau lnamea luiihilila dwnes CioH3,05 9016-45-9
(Polyethylene glycol nonylphenyl ether)
81 Tnuvageunastsn (Potassium chlorate) ClKO; 3811-04-9




y . gnsLadl .
o d YaF1AL CAS Registry
T Name of Chemical substance Molecular Number (CAS No.)
Formula

82 Iwswnila (Propanil) CoHoCLNO 709-98-8
83 nIalwsileain (Propionicacid) C5HeO2 79-09-4
84 | Inslwau (Propylene) CsHs 115-07-1
85 | Inslwdu lnamea (Propylene glycol) CsHgO» 57-55-6
86 | Inslwdu oanlws (Propylene oxide) C3H60 75-56-9
87 | Insnlemsu (Prothiocarb) CgH1oCIN,OS 19622-08-3
88 | lnSu (Pyrene) CigH1o 129-00-0
89 | lseuily (Ryania) CasH3sNOg 15662-33-6
90 | laAen AaeLse (Sodium chlorate) CINaOs 7775-09-9
91 | lwdeu lwelua (Sodium cyanide) NaCN 143-33-9
92 alw3u (Styrene) CgHs 100-42-5
93 #iylngsou (Tebuthiuron) CoH1gNaOS 34014-18-1
94 WnszAaslslafiau (Tetrachloroethylene) CoCly 127-18-4
95 Aun waga1susenau (Tin and its compounds)

LU

langduyn (Tin, metallic) Sn 7440-31-5

Instfiadiusenles (Tributyltin oxide) #50 CoaHsaOSN, 56-35-9

#d7le (TRTO)

TasAilafiu (Triphenyltin) CigH1s5n 668-34-8
96 198U (Toluene) CH4CgHs 108-88-3
97 | lmsmaelsiefidu (Trichloroethylene) C,HCls 79-01-6
98 1,2,4-lasiufiaiuuiduy CoHyz 95-63-6

(Trimethylbenzene, 1,2,4-)
99 1,3, 5-lastuiiatuudu CoHyy 108-67-8

(Trimethylbenzene, 1,3,5-)
100 | 2,4,6-nslulnsingdu (Trinitrotoluene, 2,4,6-) C7HsN3Os 118-96-7
101 | hilaes@ian (Vinyl Acetate) CaHeO2 108-05-4
102 | lhlamaelsa (Vinyl Chloride) CoHsCl 75-01-4
103 | lo@iu (Xylenes) CgHio

@, 591 (Xylene, Mixture) CgHio 1330-20-7




y . gnsLadl .
vy ﬁ YE1ILAU Molecular CAS Registry
Name of Chemical substance Number (CAS No.)
Formula
Waa-leau (m-Xylene) CgHio 108-38-3
W151-lw@u (p-Xylene) CeHio 106-42-3
pols-lgau (o-Xylene) CgHio 95-47-6
104 | &nzd wazarsuseneu
(Zinc and its compounds) L
langdangd (Zinc,metallic) Zn 7440-66-6
Fermaalsa (Zinc chloride) ZnCl, 7646-85-7
Faalwelua (Zinc cyanide) Zn(CN), 557-21-1
Fanponlun (Zinc oxide) ZnO 1314-13-2
Faaneala (Zinc phosphide) ZnsP, 1314-84-7
Fapgalnn (Zinc sulfate) ZnSOq 7733-02-0
Faadalua (Zinc sulfide) ZnS 1314-98-3
LU (Zineb) CaHeN2SaZn 12122-67-7
Fusu (Ziram) CeH12N2SaZn 137-30-4
105 | dawlesiaeenlen (SO,) SO, 7446-09-5
106 | sanlenveslulnsiau (Oxides of Nitrogen) NOx
lulnsiaueenlys (Nitrogen oxide) NO 10102-43-9
lulastaulaeanles (Nitrogen dioxide) NO, 10102-44-0
107 | a1snqulaeendu uay yusu
(Dioxins and Furans)
108 Usan wazansusenau (Mercury and its
compounds) L4
TavgUson (Mercury, metal) Hg 7439-97-6
WwasAas (1) aaelsa [mercury (1) chloride] Hg,Cly 10112-91-1
WosAI3 (1) Aaslsa [mercury (1) chloride] HgCl, 7487-94-7
WasAas () Fawn [mercury (II) sulfate] HgSOq 7783-35-9
WasAas (1) lwase [mercury () nitrate] Hg(NO3), 7783-30-8
10045-94-0
WasA3 (II) ag@emn [mercury (Il) acetate] C4HeOqHg 1600-27-7
WosA3 (1) eanlea [mercury (II) oxide] HgO 21908-53-2




4 - gnsiall
o d YaF1AL CAS Registry
A1AUN Molecular
Name of Chemical substance Number (CAS No.)
Formula
IadialuesAis (Dimethylmercury) CoHgHg 593-74-8
Wiialuesals Aaslsa (Methylmercury CH3HgCl 115-09-3
chloride)
WlaluesAas az@em (Phenylmercury acetate) | CHCOOHgC4Hs 62-38-4
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	ที่มา:  การไฟฟ้าฝ่ายผลิตแห่งประเทศไทย (https://abc.egat.co.th/electricity-generation)
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