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DIOXIN FURAN

i https://www.researchgate.net/figure/Structure-of-Dioxin-and-Furan_fig2_ 262565309
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1.7 A1 Emission Factor (E.F.)
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nsldfauitusietu lugaiuan Emission Factor fingnsiuiisSinanstantaesansineandus la
AsAmuIMseAInUsERnunsUanUassdafiulagly Emission Factor @1115aa1uanla

NAUNIT H9T

Emission = Activity Data X Emission Factor
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A15197 2-1 A1 Emission Factor n1sUanUaseansinaandu= annniswnbvidawmadtumsiebotilsalndin

LALQRAIMNTIUEU VBIUTEINARDANTIAY*

Process Configuration Emission Factor (Kg/t) EFR’ Notes
bagasse boilers (uncontrolled) 4.75E-10 (TEQ) U C
bagasse boilers (dry scrubber) 4.75E-10 (TEQ) u c
bagasse boilers (wet scrubber) 4.75E-10 (TEQ) U c

©) Source: Table 4.45, Pacific Air & Environment, National Dioxins Program, Technical Report 3, a consultancy prepared for the
Department of the Environment and Heritage.

- Bagasse has an energy to weight value of 18-21 GJ/t

- Bagasse has a bulk density of 120-200 kg/m3, Sugar Cane Trash has a bulk density of 70-150 kg/m3

Source: Table 5-7 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration Emission Factor (Kg/t) EFR Notes
brown coal briquettes (uncontrolled) 2.32E-10 (TEF) U b
brown coal briquettes (baghouse) 2.32E-10 (TEF) u b

b) Source: Pacific Power International 2002, as provided by the Victorian electricity generators

Source: Table 8-9 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration Emission Factor (Kg/t) EFR Notes

black coal (cyclone furnace)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,c
black coal (fluidized bed)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,cC
black coal (overfeed stoker)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,cC
black coal (Pulverized coal, dry bottom)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,c

black coal (Pulverized coal, wet bottom)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,cC

black coal (spreader stoker)

Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,cC
black coal (underfeed stoker)
Uncontrolled, or with ESP, or with baghouse 297E-10 (TEQ) D a,c

a) Source: Table 35-41, HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report
prepared for the Department of the Environment, Water, Heritage and the Arts.

c) The emission factors that have been developed for black coal are based on a Gross Specific Energy content (or higher
heating value, HHV) of 23.4 GJ/t. If a facility knows that the energy content of the coal they are using is different from 23.4
GJ/t, the emission factors should be scaled according to the ratio of energy content, i.e. by the ration of (H/23.4), where H is
HHV of the fuel used, eg the emission factor for CO from the combustion of black coal with a HHV of 25.0 GJ/t is equal to
2.50 x (25/23.4) = 2.67 kg/t. The HHV of the coal is sometimes also referred to as the Gross Calorific Value. The energy

content should be on an as-fired basis.
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A15197 2-1 A1 Emission Factor n1sUanUaseansinaandu= annniswnbvidawmadtumsiebotilsalndin

LLazqmmﬂﬁmﬁu YDIUTENADDELATLRY* (61D)

Source: Table 10-16 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011 (W’J)

Process Configuration

Emission Factor (Kg/t) EFR

Notes

blast furnace gas

1.00E-11 (TEQ) u

a

a) Source: Table 55, HRL Technology Pty Ltd, NPI — Development of Emission Factors for Combustion in Boilers, a report

prepared for the Department of the Environment, Water, Heritage and the Arts.

Source: Table 17 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration

Emission Factor (Kg/t) EFR

Notes

coke oven gas

2.00E-11 (TEQ) u

a

a) Source: Table 56, HRL Technology Pty Ltd, NPI — Development of Emission Factors for Combustion in Boilers, a report

prepared for the Department of the Environment, Water, Heritage and the Arts.

Source: Table 18 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration

Emission Factor (Kg/t) EFR

Notes

landfill gas boilers (uncontrolled)

1.33E-13 (TEQ) U

C

c) Source: Background information document for updating AP42 Section 2.4 for estimating emissions from municipal solid waste

landfills
Source: Table 19 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011
Process Configuration Emission Factor (kg/t) Emission Factor (kg/Gj) EFR Notes
natural gas (tangential fired) 1.07E-10 (TEQ) 2.41E-12 E a, b
natural gas (<30MW wall fired) 1.07E-10 (TEQ) 2.41E-12 E a, b
natural gas (>30MW wall fired) 1.07E-10 (TEQ) 2.41E-12 E a, b

a) Source: Table 51-53, HRL Technology Pty Ltd, NPI — Development of Emission Factors for Combustion in Boilers, a report prepared for the

Department of the Environment, Water, Heritage and the Arts.

b) Converted from kg/106 m’ using a natural gas specific volume of 1.30E+06 L/t

Source: Table 20-22 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration

Emission Factor (kg/mz)

EFR

Notes

petroleum refinery gas

1.07E-10 (TEQ)

E

a, d

a) Source: Table 57, HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report prepared for the

Department of Environment, Water, Heritage and the Arts.

d) Source: Table 51-53, HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report prepared for

the Department of the Environment, Water, Heritage and the Arts

Source : Table 23 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration Emission Factor (kg/t) Emission Factor (kg/kL) EFR Notes
LPG (industrial butane) 9.92E-11 (TEQ) 5.64E-11 E a, b
LPG (industrial propane) 9.92E-11(TEQ) 5.06E-11 E a, b

a) Source: Table 54, HRL Technology Pty Ltd, NPI — Development of Emission Factors for Combustion in Boilers, a report

prepared for the Department of the Environment, Water, Heritage and the Arts.

b) Converted to kg/1,000L using a Butane density of 1760 L/t.

Source : Table 24-25 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011
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A15197 2-1 A1 Emission Factor n1sUanUaseansinaandu= annniswnbvidawmadtumsiebotilsalndin

LLazqmmﬂﬁmﬁu YDIUTENFADDELNTLAY* (m9)

Process Configuration Emission Factor (kg/t) Emission Factor (kg/kL) EFR Notes
residual oil (<30MW) 2.34E-10 (TEQ) 2.11E-10 E a, b
residual oil (>30MW) 2.34E-10(TEQ) 2.11E-10 E a, b

a) Source: Table 42-45, HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report
prepared for the Department of Environment, Water, Heritage and the Arts.
b) Converted from kg/1,000L using a density of 1,110 L/t

Source : Table 26-27 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration Emission Factor (kg/t) Emission Factor (kg/kL) EFR Notes
distillate (diesel) oil (<30MW) 4.49E-10(TEQ) 3.75E-10 E a, b
distillate (diesel) oil (>30MW) 4.49E-10(TEQ) 3.75E-10 E a, b

a) Source: Table 46-49, HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report
prepared for the Department of Environment, Water, Heritage and the Arts.
b) Converted from kg/1,000L using a density of 1,110 L/t

Source: Table 28-29 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

Process Configuration Emission Factor (kg/t) EFR Notes
bark fired boilers 5.29E-10 (TEQ) U a
wood/bark fired boilers 5.29E-10 (TEQ) U a

a) Source: HRL Technology Pty Ltd, NPI - Development of Emission Factors for Combustion in Boilers, a report prepared for the
Department of Environment, Water, Heritage and the Arts.

Source :Table 32-33 NPI*, Emission Estimation Technique Manual for Combustion in Boilers, version 3.6 December 2011

‘17II§LI’] * :Department of Sustainability, Environment, Water, Population and Communities; Australia “ National Pollutant

Inventory :Emission estimation technique manual For Combustion in boilers Version 3.6 December 2011”

NUE

$: EFR: Emission Factor Rating (EFR system) sefuamutideds fie n1sdnseduvesauindede vie
Anmwesteyafiliainnisthe Emission Factor fsnanlulilunsmauszsnumsanudesuativin
Afussduldfianuigede finnugniemienanmiiiiedn Tas NPl dutsseiuvesauindetio

284 Emission Factor aanidu 6 seau Ao

A (Excellent) e

B (Above Average) geandunana
C (Average) U1unang

D (Below Average) fnUIunans
E (Poor) i

U (Unrated) Taileanansu
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waglugnanmnssuau annsAneidslunsUsema

nsle SRNGE APCDs Emission Factor * LONENTB19D9
wifeleth gunsaivIUnuaiy kg (FTEQ) /truet
snuiuszydumhedu

Industrial | straw - *1.20E-08 - 1.30E-08 Kubica et al., 2004
Boiler Wood biomass - *2.0 - 3.30E-08 Kubica et al., 2004

(Boiler not adopted for biomass

combustion)

Wood Chips CY + BF *9 50E-11 Chen et al.,2011

Wood Chips CY + BF *2.99E-09 Wang et al,, 2010
Power Coal SCR + ESP + FGD *1.47E-10 Wang et al.,,2010
plants Mixed Fuel (MF) SDS + BF *3.40E-11 - 1.60E-10 Zhang et al.,2013

Coal co-combustion with sewage

sludge

Bituminous coal

SCR + ESP +FGD

*6.20E-10

Lin et al.,2007

Bituminous, subbituminous and

*1.00 E-12 - 5.00E-12

Fernandez-Martinez

lignite coal et al,, 2004

coal ESP *1.10E-10 Mokhtar et al., 2014
coal ESP + FGD *8.00E-11 Mokhtar et al.,, 2014
coal ESD *1.75E-09 Lin et al.,,2010
Heavy oil SCR + ESP + FGD *1.81E-10 Wang et al.,2010
Heavy oil ESP *1.88E-10 kg/m3 Wang et al.,2009

860 MW Subbituminous

FGD +FF

**1.11E-07
( 2.44e-07 b/ton)

EPA 1993

MUNELAR BF: Bag Filter, CY: Cyclone, ESD: Electrostatic Dust Collectors, FGD: Flue Gas Desulphurization,

ESP: Electrostatic Precipitator, SDS: Semidry Scrubber, SCR: Selective Catalytic Reduction. FF: Fabric
Filter
APCDs : Air Pollution Control Devices, gunsaiundnuaiiy
* ﬁﬁagaﬁ'ﬁﬁLauaLﬂumswgauwmj’mﬂm@u pg I-TEQ/tonne-fuel 1Ju ke (I-TEQ) /tre) 82N Ug I—TEQ/m3 (fuel)
B ke -TEQ/m’ (fuel)
**ﬂﬁa;gaﬁﬁﬂLauaL‘i‘]umil,ﬂ?alaumwmﬂ@u b/ton 1Wu kg (FTEQV/tr.  0® dAuagzilAn Emission Factor Quality
Rating Aia S¥fiu E vail EPA fwumen Emission Factor Quality Rating 1Ju 5 seauda A (Excellent), B (Above

Average) , C (Average) , D (Below Average) wag E (Poor)
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AN5197 2-3 A1 emission factor MsUanUassanslnaandus nendsneadalunile bounlse b

Classification Emission Factors - g TEQ/TJ of Fossil Fuel Burned

Air

Fossil fuel power plants

Fossil fuel/waste co-fired power boilers 35
Coal fired power boilers 10
Heavy fuel fired power boilers 25
Shale oil fired power plants 1.5
Light fuel oil/natural gas fired power boilers 0.5

Biomass power plants

Mixed biomass fired power boilers 500

Clean wood fired power boilers 50

Fian: UNEP, (2019/2021 updates), Guidelines on best available techniques and guidance on best
environmental practices Part Il Source category (d): Fossil fuel-fired utility and industrial boilers
UNEP Chemicals, United Nations Environment Programme, (2005), Standardized Toolkit for

|dentification and Quantification of Dioxin and Furan Releases, Edition 2.1,

nsdives A1 emission factor MsUanUdesanslasendum Mnidemamioadalulsslviin
waziiplolumaed 2-3 aunsoaguiinumstanudesansineenduannswlniidomadunioler
nntesluinnite Woumndsing < veana (lght oil< heavy oll) < Wewdwds @ufiu < Funa) i
oyafiinauelallfinisdavih emission factor IaedmnanduiduunumsvanUdeslumize Alan3u/
MheRewas [WuRumsad 2.2 Lﬁmmﬂhjﬁﬁaaz@EJmJaqsﬁ’aagasuawizLﬂ%L%aLwaaﬁi%’d%ﬁu%ﬁmim
wazilAnanutousemhsventemaniumidla §eg1e Wy coal fuel Wiodemdsduiiu udlinsiui
coal Usztanla  bituminous sub bituminous  lignite Hugu wie nsdlu fossiwaste alainsu
swazBuaviotoyaues fossil wazwaste LUy onaviliilen emission factor fimandeulsiunnuaglsl

WiLnzansuLhulglunsAuIANSUanUapswazAd aud NuLa N
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Y a < v . . a v X a v
VBIAALAUIINNITIIIUIIUVDYA Emission Factor a@1slaaan@w/Mausuannnisinludideiwaslunde

launanaminssy

1. 91ngile AMnUszanansUanUassuaiwainvsiolel (Emission Estimation Technique Manual for

Combustion in Boilers Version 3.6 December 2011) U99USeNADoaLASIAY 219U

M5¥AinAn Emission Factor lflgeiladsuseianvemdiolothindundelothuseianla us
aulaUszvveademas uazsdnvesssuuiitnenmadediiunldindulssnvile

A1 Emission  Factor anslaendus fisvuiseenaintassdeivieliifigunsaititnuafiufinu
Liifpuunndnetu fadnogswes Emission Factor anslneendus anusiolothilddivuses
(bagasse) wawuiiu (black coal) Wuidawnds sy msfiduielsifigunsniostuvafiverdld
Pauaneeiy el eraifiesnan gunsaifldhinuafin finaniingussasudnidierdngu
wasingiinanmamnlulifundn mmsanmaiavioanySunamslandaesanslaeoniuididu
fitfonnin msdanmsdewdsmeuminnuniv nmsmuamgugilunisulundensaiidmtielunis
ann1sUanUasuanslneandy

A1 EFR v83 Emission Factor nsuanuassansineandus Lsslniln agseming D (Below Average)
E (Poor) wae U (Unrated) Geuandliiiiuin ardivhanldlunsmauszananisvandasslneandulé
Lifissnsanniin namie svsu D E waz U Tag Emission Factor vesvsialotimu EFR rating 526U
U dmSuiiom@ssiuag 5 519m3 SeU D $70u 7 919m15 Uee seAU E §919u 4 $18ms dau

159l9#1 wu EFR rating Sg@U U dmsuidian@sseau E 91U9U 6 518015

- Teeiiall USunaimnuseouta o mading 25u1nn1T LWIeLnANYad Lay lWetnadd wazianiiu

' v o =~ ~ = & a ) a A A ! '
A91ANINNTT A9t DL USsUEUUTEANTRITBINEY NUUSUMaNsnRanTuNvanUass wuln

Wolndsnng fin1suanlasstasnii WoNALMaILALITaIWAILTIINILAIAU AIAIS197 2-1 LAz A9

7 2-3 warlunsmvesn1sen 2-3 AsmiunUSuanisUanuasanslaneendus nBmaLsaz s

TANUWINANUDE1ITALIU
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daun 3

AN53A%1 Emission Factor n1sUanUasgansinaandu/Nusu aann1sen udiiiatwag

lundialaurgaamnssudsldlunsnanlniuaznisudnluanamnssuduvesusemelng

3.1 Yayausznaun13invin Emission Factor

nsupruAuuaiy laandulasinisdadiafuiazinsisiuiunaasuaivludiedis

a1nAvInUassszunevadlsslniiuasndoungnaivnssy senined 2553 - 2555 lasiinsdaiuuas

Amsgansiaeandun Tudredaeiniaaintssliiiuas ndoungnainssudiuau 11 uis Ussnausiy

1salviflh 7 wis wagniioungnavnssuduiu 4 unis lagasulasanisned 3.1 - 3.3

M15°99 3.1 #an139539Inlaeendu/Ausuainlssliihuasnielourgaainnssuneldlasanisdndig

< a ¢ 1a a Y 1 1 4 K
Lﬂ‘ULLaS’JLﬂi?%ﬂﬂiiﬂ?ﬂiﬁ?iﬂﬁ?ﬁ?ﬂﬂ@l’)@EJ’N’E]’]ﬂ’]ﬂQ’]ﬂUa@\ﬁSU’]EJGUaﬂiiﬁ‘lWﬁ’]LLaS‘MiJ’EJ‘U’]

9naEMNTIX el 2553 YeensumuANsaity

Taya boiler 15997 A T5991u B T5991u C 15997u D T5991U E
A9 boiler Power Plant Power Plant Power Plant Industrial Boiler Industrial Boiler
(1.8 MW) (52.5 MW) (55 MW) (12 t/hr) (13 MW)
1.‘1J35Lﬂwuaﬂ‘1/iﬁa'1§7 Water Tuoet Fire Tube Water Tube Water Tube Fire Tube Water Tube
2. 9U1nVDIML BN 22 t/hr 120 t/hr 140 t/hr 12 t/hr 170 t/hr
3.0gmslfanundioun 51 >219 159 79 20 U
a gampiiillunsinlyl 600-700 °C 800 - 900 °C 2,000 'C 1400 °C 950-1,000 'C
- nanfldlunswlngd wlwiwuusawles | wilndwuusedles | wilviduuusedles | wilwiuvudedes | wilnduuuseilos
5 Ussunyidoundsiily ouiududyiida NNdoe: WAy uiiudydida whifupninge C MUdey
(Sub Bituminous) | n3eduliidy 85 :15 (Bituminous)
6.8nnslfideinds 5 t/hr 90 - 110 t/hr 31.25 t/hr 750 Uhr 75.5 t/hr
7.8m1nsuantetn 22 t/hr 110- 120 t/hr 140 t/hr 12 t/hr 170 t/hr
8. mIS WaseMAluUaRs 17.68 m/s 13.92 m/s 13.68 m/s 5.25m/s 6.97 m/s
9. 9RINITLULVBIBNIA 54,718 132,648 380,742 8911 241,966
Tutaes m’/hr m’/hr m’/hr m’/hr m’/hr
10.53vutUnene MCY+ WS WS FGD+ESP WS DC +CY+ WS
11.Us¥ @A mYeesEuY 80% 99.20% 99% lifinsaseaeu | ldfinnsesivdeu
Yrinenia
12. Dioxin/furan
12.1 Total I-TEQ 0.0343 1.984 0.0083 0.0034 0.021
ng FTEQ/Nm’ ng FTEQ/Nm’ ng FTEQ/Nm’ ng -TEQ/Nm’ ng -TEQ/Nm’
12.2Total PCDD/PCDF 4.835 225.2 3.389 1.240 3.96
ng/Nm3 ng/Nm3 ng/Nm3 ng/Nm3 ng/Nm3

i : nsumuRuNafiv (2553), Meruatuanysal, lasinsdndaivwaslinnsitsinumsaiiviuiieg nermeanddessyuigvedlslii

wagnliotgramingsy, Ineusem leuweaied uauesmes nfuUsamelne 91iin)
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N8R Total PCDD/PCDF drivinfiunasiuves Total PCOD uag Total PCDF, I-TEQ (International Toxicity Equivalence) #3e @xsag

aadufiv

BF: bag filter, CY: cyclone, MCY : Multi Cyclone, DC: dust collectors, FGD: Flue Gas Desulphurization, ESP: Electrostatic

Precipitator WS: Wet Scrubber

M13°97 3.2 Kan139 53T lneendu/dhusuanlsdiiuasnislouigramnssunnglalasinisdndig

[ a ¢ a a Y 1 1 o -
WNukagdesizrUsunaansuaivlusiegiseiniaanUassssuigvealsduilag nilaun

anamnITy Wol 2554 veansuAIuANNaY

v

Uaya boiler

15997 F

15997 G

A5lgau boiler

Power Plant (7.5 MW)

Power Plant (7.5 MW)

1. Usstnnuesvsion Water Tube Water Tube
2. vnewaasioth 35 t/hr 35 t/hr

3. 91gn1sldauvemtion 49 51

4 gaumnRillunisisnlng 800-900 'C 800 - 900 °C

- el lunsnlugd wnlvsiuvusiawies wnlvsiuuusenien
5. Ussaniemasily unautagiawled wnau
6.5nsmsldeumas 150-180 t/hr 220 t/hr
7.8n5nswanloin 30 t/hr 35 t/hr

8. Anudesonalulass 7.15m/s 13.23 m/s

9. 8MIINTTTUILVRIINAlUUFDa

48,407 N /hr

57,000 Nm /hr

10.5zuuvnUneINA

ESP

MCY + BF

11.UszansnmeesszuuinUne ne

Jszanad 99%

MCY 60-80 % + BF 99.9%

12. Dioxin/furan

12.1 Total I-TEQ

0.0926 ng I-TEQ/Nm’

0.0151 ng I-TEQ/Nm’

12.2Total PCDD/PCDF

30,729 ng/Nm’

1.999 ng/Nm’

i nsumvAuuaiy (2550)18nuatuauysal “lassnsdndnaivuasiinszivinaassuafivludegeiniminddesszuneees

Isdlwihuagnsioungnavngsu” lneusun teadieaUsendlne)dndia

VYN

- Total PCDD/PCDF fawinfiunasiuves Total PCDD wag Total PCDF
- I-TEQ (International Toxicity Equivalence) %3 ammﬂaﬂmﬂmﬁuﬁw

- TEQ = The Value have calculated using the Toxicity Equivalence Factors (TEF).

- BF: Bag Filter, MCY : Multi Cyclone, ESP: Electrostatic Precipitator WS: Wet Scrubber
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M1397 3.3 Kan139 53T lneendu/dhusuanlsdiiuasniislouignamnssunnglalasinisdingig

[ a ¢ 1a a Y 1 1 4 -
Lﬂ‘ULLaS’JLﬂ5’13‘1/]‘1J33J’1ma’ﬁllaW‘lﬂum’J@EJ’N@’]ﬂ’]ﬂ%’mUﬁ’eNﬁSU’]EJ‘U@QI?QIW‘W’]LLﬁSWLI’EJ‘H']

9RaEMNTIX LWel 2555 YeensumIUANIaiNY

%%a boiler

T5997u H

Ts997u |

T5997u J

159974 K

A5lgau boiler

Power Plant (7.5 MW)

Industrial Boiler

Industrial Boiler

Power Plant (9.9 MW)

1. U'ﬁsm‘m‘uawﬁaﬁﬂ Water Tube Fire tube Water Tube & Fire tube Water Tube
2. YUADIAIBUN 22 t/hr 30 t/hr 16 t/hr 55 t/hr

3. mslinuvoamiio 49 169 49 61

a. gamgditlflunisunlud 800-900 C 800 — 900 'C 800 700 - 800 C
- nanfldlunswlug 3-6 W - 1.5 139 -

5 Ussinvideunasiily wnay hifuaingn C anudiududyiida wnav

6. 8RNI MLTDLNES 200 t /day 26.67 m’/day 35t /day 270 t /day

7. Sarinsudnleth a7 t/hr 16.67 t/hr 9.6 t/hr 55 t/hr

8. Anuswasenmaluldes 10.46 m/s 12.67 m/s 7.34 m/s 11.09 m/s

9. PNIINITITUILVDIDINA

81,542 m3/hr

12,350 m3/hr

20,361 m’/hr

71,868 m /hr

Tuvaes
10. szuuvrUneINA MCY + ESP LaifisyuuiUnuaie MCY + WS MCY + ESP
11. UsgAnBanvesssuu 60% Waz >99.6% 88% 70% >60% Way 99.6%

Yrdnena

12. Dioxin/furan

12.1 Total I-TEQ

1.3674 ng I-TEQ/Nm’

0.0161 ng I-TEQ/Nm’

0.0066 ng I-TEQ/Nm’

0.0203 ng I-TEQ/Nm’

12.2Total PCDD/PCDF

1,262.476 ng/Nm’

0.781 ng/Nm’

0.231 ng/Nm’

2.739 ng/Nm’

M : nsumuANLaiiy (2555), Teauatvauysol “TasensdndnafusasinszriusunaasuaiuludesgoinimanUassssueves

Tsdlwihuagniioungnavinssu” lneusev waliea (Uszwelve) i,

RUBLNG)

o

- Total PCDD/PCDF fawinfiunasiuves Total PCDD way Total PCDF

- I-TEQ (International Toxicity Equivalence) 39 amﬂaémmﬂuﬁw

- TEQ = The Value have calculated using the Toxicity Equivalence Factors (TEF).
- BF: Bag Filter, MCY : Multi Cyclone, ESP: Electrostatic Precipitator, WS: Wet Scrubber

nTayas n1saniiuaulul 2553 - 2555 agnudn wileloundldiiendnnsewalniii

warnasuANNSoudunou LUy water tube, fire tube wag boiler tube+fire tube lneauluglu

WUU water tube uagflvuandourfe 12 — 170 fu/dlue Wendsdmlngidudomamdalssian

Frnauardlngiszuviidauafivniseinia anistidaduiazdndning  lun133nvin Emission

Factor  lasin1sAntayadssinnvemdetioaniielndusluuureswnslssmalaendoyaludiuves

gunsalunUnuaiiy wazruinvesnsuannsewalnly
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3.2 35015991 Emission Factor @15laaanau=

AsAUIMsEAIRUSEININSUanUassuaiwlngld Emission Factor @auisaaiuladle

[

INAUNNT A9l

Emission

Activity Data X

Emission Factor

Tagn
Emission

Activity Data

Ae  Usuiunisuanansuaiunanilgwran

Ao Aanssunnaliinnisuanlassuaiumavulienan

Emission Factor A mpudnnnsUanldesuaiivdsduiusiuianssunnslviiauaiiy (Activity Data)

Tuidl nsvanassuaiwainnisenludidiamas aunsarulnlaain

Emission

(Concentration

ANMUTUTUYDIANT
JafEsEUIgean

1nUand

J

X

|

Flow Rate) = (Fuel use rate) X
BMIINTILUNY BMNIINTIULUDLNAS
91NADDNIANN

Jang

Activity Data X

Emission Factor

|

(Emission/Fuel use rate )

n1sUanUane/ons1n1sLy

CHRIGN

Tun1599%11 Emission Factor aunsaweuaunistusdlady

Emission Factor (EF) = Emission

Activity data

A9t N15IAYINAT emission factor NNsUaAUaRYEIS LADDNTU A1INNISHN IASILTDLNAS

lundiaugnaivnssy (industrial  boiler) &4l boiler lun1swanlouwasndsnulni laddunis

WUREIAUAIUTEINA A 99vINA emission factor WuUSunuUanUasuaisianean@us sausuiunsiy

Wawas T boiler lnannaunis
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EF = C x Q
e
Tufe
Emission factor = Stack gas conc. X Stack gas flow rate
(ng I-TEQ/kg fuel burned) (ng I-TEQ/Nm’) (Nm”/hr)
Fuel Incineration rate
(kg/hr)
%39
EF = ‘ anudiduresasuafiviissuneeenanUass x  8nsIMsszuigvesenrluldes ‘
‘ Sasmsunlusifemas vide 19idawmas ‘
Tawil
EF :  dpuensimsuanuaseuaiy ng I-TEQ/unit-fuel burned
[Emission Factor]
C :  enududuvesanslaeenfufiszuigeenannudes  ng FTEQ/Nm’
[Concentration in stack flue gases]
Q, : BATINIITTUILYIDINIADBNINNUADY Nm’/hr
[Volumetric flue gas flow rate]
lr é’mﬂmimlwﬁﬁ’fal,wéﬂ ke/hr

[Fuel incineration rate]
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3.3 A1 Emission Factor &3 lnaan@u/Mausuainmswnlndivanaslundiouranamnssuvasine
Mndoyananisnainaislaeendum vesnsumuauuaiiy neldlasinisindnaiuuas
a 'S a a U 1 1 v 901 1 |
IAsIenUTInaEsaivludiegeenianUdesssuigvedsdliiiuasndouignaivnssy senined
2553 - 2555 lagniundavindn Emission  Factor a@1staean@us ann1snlndiweindslungdaleun
geamMnIsNvadlnemukIwewUsEme lnedaviusinanisUantdesanslneanduy denilsves
Aslddengs auaunstute 3.2 waglatausan Emission Factor @1staeendus lunuisilansuse
1 g C% ::gl’ a Y aa & z:’lj a < 1 a [ 1 a d’lj a
nrguminveudewds (du) nsalmdudonduds wazlunuivilansuseUsuinsuoadainig
ay _a = I3 3 a2 & a g Y v T oA Y] o !
[(Alading (KL) w38 gnuiaiwes (m)] nsaiidudendsmad nsdlldndelouiendsuanuiou A
Emission Factor agldfisnvaziduaneinuussinniazauinvesdeleun sniunsalldniiolounldly
nsuanlii Asiiswasideavesmasliiings wWulhediual Emission Factor mugiianinUseunm
nsUanUassuaiivainuiisletuiveslseinAseainsiae 15199 3.4
] < { . . a Ao [ é’ I o
p814lsAMIUAT Emission Factor @slaean@us AYavindu laainnani1snsiainansie
90NTU WeeATIAYY 919klaunsasyyisanueiunionnugnaesiiAina1IgndeIneeiiedle
9 WINRTUAINUAAT EFR : Emission Factor Rating (EFR system) 38 S¥AUANLTDLUNT AU
ANUYNABIYBINTSUIAT Emission Factor WIE muiiusingluaiieaauszununisuandaas NPl vas
Usgwrpaansideld Jauuadu 6 seiu 0193nA1 Emission Factor Rating laensuaiuauuaiiy aglu
nauUsemn U vise Unrated

n15u Y 39A7501500110A1 Emission  Factor 49Useindaaainshas Wuaisunsn

nsiNYaualldannanaiy 39A15UNUaLa Emission Factor NSANWNI8lUANIUSENA thay Yaebneunly

Y Y
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13199 3.4 A1 Emission Factor a3 laeen@w/ausuainniseniniiwemaduniisungnavnssuvaing

Y Y y A s Emission Factor 814
msldeuvsialet Loinda syuutidnenna 5 _
Kg I-TEQ /tfuel Kg I-TEQ /M el a3
ATTUIUNTHER Yrthunnse @ WS 4.0805E-11 4.0397E-11 1
~
i_é = ASLUIUNISHER Wumnge & il 1.8074E-10 1.7893E-10 3
= g —
Z & NTLUIUNITHER aufiusudnida MCY + WS 9.21481E-11 - 3
3G U
=
ASYUIUASHER Y UdeY DC+ CY+WS 6.73018E-11 - 1
1.8 MW onwituduiyiila MCY + WS 3.75365E-10 - 1
< 9.9 MW LNAY MCY+ ESP 1.33801E-08 - 3
9.9 MW wnav MCY + ESP 1.29682E-10 - 3
= 7.5 MW LNAU MCY+ BF 3.91227E-12 - 2
=
= 7.5 MW wnavuazielyl ESP 7.17198E-10 - 2
<
MNoae 85% : -
52.5 MW s WS 2.92415E-09 1
unauviseTulsidu 15%
55 MW auiudyiida FGD+ ESP 1.01125€-10 - 1

naugwe BF: Bag Filter, CY: Cyclone, DC: Dust Collectors, ESP: Electrostatic Precipitator , MCY :Multi Cyclone, FGD: Flue Gas

#:

v a
9199

Desulphurization, WS: Wet Scrubber

wiuensn & Mifeyaranudidimzveniduanyiio 2 Wusleifidwedulihiu 2% arunidadilinnndd 180 wufialand

=

(50 °C) FadlArarmeaed iz 0.990 ke/L o gaungdl 15.6/15.6 °C muUszn1ANIugsAandau 1303 MruadnvazwayAMANYeS

Yhsfuien e 2562 astud 25 funau WA, 2562

Nl

1: nsumuAuuafiy (2553), euatvauysel, lassnsdndafvuazieszivinaasuaiiviudiegiseiniaainUdesszuieues

Isalviihuaeniiaingaaivngsy,lng USE lauealed uauesmes niU (Usenelne) 9110

2: nsupduAuuafiv (2554), senuatuanysel “lasinsdndaufiusagiinsziviinamsuafiviuiiegseniaainUaessyuieves

Isalviihuagnideingnavingsy”, Ine Us¥n tealiea (Usewalve) drin

o

3: nsueuANNafiY (2555), senuatuanysel “lassmsdadafiuvuariessiviinamsuafiviuiegsemenniassyuneedsdnin

wawvilatgeevingsy”, lng U3 weaea (Usemielng) 9rin
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daufi 4
MsHWINAT Emission Factor nsUanUaseanslasendu/fausy anmswnludidowds
Tungialothanaunssudslilunisudnlniuasnisudalugaaminasudy
nevasnsUsamAwazUszmdlng

Wiolnsthen Emission Factor nsuanddesanslasandum annniswilusidemadunsie
lothgnamnssudsllunsudnlniuagnisanlugnamnssudu Wldldazan 3dldfinsuuand
Emission Factor n1sUanUaesansiaeandus A51usauanaisUsemnalunnsnedl 2-1 uway 2-2 wazved
Uszwelve Tumsnedl 3-8 W l5eeiu fdl

1. Tnousnidud Emission Factor msvastdssanslnoondus anlseih aguldfmaed
4.1 wag nmslindielotlulsanugpainssudu agldfmsnsd 4.2

2. dwdunansnwiniinisneaudeyaifutimesdeya viensdnwiidnanisinu
wnnimilinisinw Wy Wemdwdaiieatu gunsaitlostumdauafivsdadetu Ifdenld5um
nsUanUdesnafiviigeiigaifiudr Emission Factor ttetasfumuduaulunisidl Emission Factor
W fhograu 9109157991 2-2 Chen et al,2011 uaz Wang et al., 2010 l§@nwnan Emission Factor
Tneld wood chips Wuidemas wardlgunsalurauaiiupe cyclone way bag filter (CY + BF) widgdiu 34
A1 Emission Factor 91471 2 A1 A® 9.50E-11 (I-TEQ) kg/t ann13An®1989 Chen et al.,2011 uag
2.99E-09 (I-TEQ) kg/t 99nA5ANWIUBY Wang et al, 2010 3aladinsinA Chen et al,,2011 88n Wagan
nsAnwves Kubica et al., 2004 Tngld Wood biomass Wuidewmas avnuen emission factor ilutas
Ao 2.0E-08 (FTEQ)kg/t — 3.30E-08 (F-TEQ)kg/t 336in A1 2.0 E-08 (IF-TEQ) kg/t oan 1Uuu

3. lasin1sAuuaA Emission Factor Rating @Musguuvas NPl Useinroodinsiae fe
A (Excellent), B (Above Average), C (Average), D (Below Average), E (Poor) wag U (Unrated) Tny
fvun A1 Emission  Factor  wedlnguazainnisniusivnudneidevesiisssmedulssinn U
(Unrated) snuiulunsfinuives EPA Saszyan Emission Factor Rating 1iuda e E (Poor) vieilazidiu
91A1 Emission Factor Rating ¥alseluvlh aglusysiu E uag U @i Emission Factor Rating yasanh

anamnsId aglusedu D. E uay U
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AN597 4.1 A Emission Factor nstUantasgansineandus annnmssnvdiiamasuvsiolevn@siaananlnii

WU Ussinmidioinds qunsaiUntauafiy |  Emission Factor(kgriaviinoidawds) | EFR 31484
<30MW
natural gas 1.07E-10 (F-TEQ) kg/t | 2.41E-12keg/Gj | E NPI
wall fired
>30MW
natural gas 1.07E-10 (-TEQ) kg/t | 2.41E-12keg/Gj | E NPI
wall fired
<30MW residual oil 2.34E-10 (I-TEQ) kg/t 2.11E-10 kg/kL E NPI
>30MW residual oil 2.34E-10 (I-TEQ) kg/t 2.11E-10 kg/kL E NPI
<30MW distillate (diesel) oil 4.49E-10 (I-TEQ) ke/t 3.75E-10 kg/kL E NPI
>30MW distillate (diesel) oil 4.49E-10 (I-TEQ) kg/t | 3.75E-10 kg/kL | E NPI
- Coal SCR + ESP + FGD *1.47E-10 (I-TEQ) ke/t u Wang et al.,2010
- Mixed Fuel (MF) Coal SDS + BF xx u Zhang et al.,2013
co-combustion with 1.60E-10 (I-TEQ) kg/t .
sewage sludge
- Bituminous coal SCR + ESP +FGD *6.20E-10 (I-TEQ) keg/t u Lin et al.,2007
- Bituminous, subbituminous - i U Femandez-Martinez
and lignite coal 5.00E-12 (I-TEQ) kg/t & et al, 2004
- coal ESP *1.10E-10 (I-TEQ) kg/t U | Mokhtar et al, 2014
- coal ESP + FGD *8.00E-11 (I-TEQ) kg/t U | Mokhtar et al, 2014
- coal SD *1.75E-09 (I-TEQ) ke/t U Lin et al,,2010
- Heavy oil SCR + ESP + FGD *1.81E-10 (I-TEQ) kg/t u Wang et al.,2010
- Heavy oil ESP *1.88E-10 (FTEQ) kg/m3 u Wang et al.,2009
860 MW Subbituminous FGD +FF **1.11E-07 (I-TEQ) kg/t E EPA 1993
18MW | duitududyiia MCY + WS 3.75E-10 (I-TEQ) ke/t U A'PCD
<99MW | upau o U s
MCY+ ESP HK'PCD
1.34E-08 (-TEQ) kg/t
7.5 MW WNau MCY+ BF 3.91E-12 (I-TEQ) kg/t u GZPCD
7.5 MW wnausagiewlel ESP 7.17E-10 (I-TEQ) ke/t V] F’PCD
525 MW | nnday 85% WNaunse U .
) WS 2.92E-09 (I-TEQ) kg/t B PCD
Fullidu15%
55 MW | dnuitudyiita FGD+ ESP 1.01E-10 (-TEQ) keg/t U c'PcD

MUY EFR: Emission Factor Rating A (Excellent), B (Above Average), C (Average), D (Below Average), E (Poor) tag U (Unrated)

* dauaiviaveidumsasumhenniu pg -TEQ/tonne-fuel 1lu kg (FTEQ) /tre) WaT Ug TEQ/m” (fuel) kg I-TEQ/m” (fuel)

U

o =

* dayuaihinauaidunmsdeumeanda b/ton 1u ke (-TEQ) /trw

U

%

o psdideyansfine seudn EF {utae vde nsfinwdausdidesnsfine Alddemdsiafeniu aunsallesdiuuaiy sliadediu oz

\deonen EF NfiAn1sUanydesasineeandus gega Liedesiunsduaulunisiiluld

BF: Bag Filter, CY: Cyclone, DC: Dust Collectors, ESP: Electrostatic Precipitator , MCY: Multi Cyclone, FGD: Flue Gas

Desulphurization, WS: Wet Scrubber
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Factor N1sUanUaaganshneandum a1nn1swn bvslidiamasiuniie oyl

Uszinnigeinga aunsalunUnuaiy Emission Factor (kg deviteidads) | EFR Notes
bagasse boilers uncontrolled 4.75E-10 (I-TEQ) ke/t U NPI ¢
bagasse boilers dry scrubber 4.75E-10 (I-TEQ) keg/t U NPI ¢
bagasse boilers wet scrubber 4.75E-10 (I-TEQ) kg/t U NPI ¢
brown coal briquettes uncontrolled 2.32E-10 (I-TEQ) keg/t u NPI b
brown coal briquettes Bag house 2.32E-10 (I-TEQ) keg/t U NPI b
black coal Uncontrolled, or with ESP,

297E-10 (F-TEQ) ke/t D NPI a, c
(cyclone furnace) or with baghouse
black coal Uncontrolled, or with ESP,
297E-10 (F-TEQ) kg/t D NPl a, c
(fluidized bed) or with baghouse
black coal Uncontrolled, or with ESP,
297E-10 (IF-TEQ) kg/t D NPl a, c
(overfeed stoker) or with baghouse
black coal (Pulverized Uncontrolled, or with ESP,
297E-10 (IF-TEQ) kg/t D NPl a, c
coal, dry bottom) or with baghouse
black coal (Pulverized Uncontrolled, or with ESP,
297E-10 (IF-TEQ) kg/t D NPI a, c
coal, wet bottom) or with baghouse
black coal Uncontrolled, or with ESP,
297E-10 (-TEQ) ke/t D NPl 3,
(spreader stoker) or with baghouse
black coal Uncontrolled, or with ESP,
297E-10 (-TEQ) ke/t D NPl a, ¢
(underfeed stoker) or with baghouse
blast furnace gas (uncontrolled) 1.00E-11 (-TEQ) ke/t U NPI a
coke oven gas (uncontrolled) 2.00E-11 (I-TEQ) kg/t U NPl a
landfill gas boilers (uncontrolled) 1.33E-13 (I-TEQ) kg/t u NPI ¢
bark fired boilers (uncontrolled) 5.29E-10 (I-TEQ) ke/t U NPI a
wood/bark fired boilers (uncontrolled) 5.29E-10 (I-TEQ) keg/t u NPl a
petroleum refinery gas (uncontrolled) 1.07E-10 (I-TEQ) kg/m3 E NPI a, d
LPG (industrial butane) (uncontrolled) 9.92E-11 (I-TEQ) keg/t 5.64E-11 kg/kL E NPl a, b
S
LPG (industrial propane) (uncontrolled) 9.92E-11 (I-TEQ) kg/t 5.06E-11 kg/kL E NPl a, b
natural gas (uncontrolled)
1.07E-10 (FTEQ) kg/t 2.41E-12 kg/Gj E NPl a, b
(tangential fired)
Straw uncontrolled */***1 30E-08 (I-TEQ) kg/t | 1.20E-08 - 1.30E-08 kg/t U Kubica etal,
2004
Wood biomass uncontrolled */***3 30E-08(I-TEQ) kg/t 3.30E-08 kg/t
Kubi t
(Boiler not adopted for U peee
al., 2004
biomass combustion)
Wood Chips CY + BF */%*%2.99E-09 (I-TEQ) kg/t y | Wensetet

2010
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UszinnigeLngs aunsalunUnuainy Emission Factor (kg fiaviagitioiwda) EFR Notes
Undiumnsn CH S 4.08E-11 (I-TEQ) ke/t 4.04E-11 kg/m’ U PCD
Yhshuminse C# uncontrolled 1.81E-10 (I-TEQ) kg/t 1.79E-10 kg/m3 u PCD
auududyiiva MCY + WS 9.21E-11 (I-TEQ) ke/t - u PCD
MUdey DC+ CY+WS 6.73E-11 (-TEQ) ke/t - U PCD

EFR: Emission Factor Rating A (Excellent), B (Above Average), C (Average), D (Below Average), E (Poor) wag U (Unrated)

v

* foyafivhiauaiiunisivasumiteannida pg FTEQ/tonne-fuel tu kg (FTEQ) /tre) wae pg FTEQ/m’ (fuel) Wy ke FTEQ/m’ (fuel)

** dayaiinauadunsideumisenniia lo/ton 1 kg (F-TEQ) /tre

»x nsddoyanisfine seuen EF Wlugas wie nsfinwidsusaesnisfine fildvemasiadieaiu gunseidesiuuaiie afiadeaiu 1z

\dene EF MilAn1suantUdesasineeandus gega iedesiunsduaulunisuiluld

BF: bag filter, CY: cyclone, DC: dust collectors, ESP: Electrostatic Precipitator , Multi Cyclone: MCY , FGD: Flue Gas

Desulphurization, WS: Wet Scrubber

#: ihdueinse 3 deyaranuansimzvenitunaiien 2 Guedafifidwzduliniu 2% fanamiemlinnnnd 180 wuidland

(50 °C) FaflArarmeaed iz 0.990 ke/L o gaungdl 15.6/15.6 °C muUszn1ANIUgsAINAI 1309 MruadnvazwasAMAINYRY

st we. 2562 astudl 25 dunau WA, 2562




26

daun 5
n1sAIuNsUanUaauuanylaely Emission Factor
5.1 aun1stunisatulnnisuanUaseuany nely Emission Factor

auni1smlunisauuuseatnUszununiIsUanvassuanwlaely Emission  Factor

anansamunlaainguns

Emission Activity Data X Emission Factor

UsunaunisuanUasuuaiy

Anssunneliiauai x  fhaumsanudesuaiiv

Tunsdlvoawialoun §3iin1539vin emission factor WuuSununsUanUasansineandu=

AOYUILVDLTBINAY AT UFLNIT AR ST

UhinunsUasUdesuadiy = samnsldidemds MM sUanUaseuaity
%30
= Sesnslidomds x  USunaSunanisuasuaeslaeendu/iusy
fontheLdoInas
UsinanisUasddesuaie - uwidn/nainsuanaes : Alansu/Al
SasnsiHidemnas . dhaitn/maniideu : AlansuA

EF - YSuaunsuanUansmeniigLdawmas
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5.2 danwarsanlunisirAn Emission Factor anldAulunmsuanudasuaiy

fine1 Emission Factor msUanudosanslaondun sisludiuveanmssiusiudoyaan
f1aUsEINA karn133niA Emission Factor wedlve lldnumsiansunfistedriavesnisinlulgly
nsfuavieaaUssnumslanUdesuaiindaedt fesditeyavemiielotasafuiissylivint tne
lianansathluldfulssnn suevdisloth s WemBwarszuuiidaomadefiuandisandoyai
Mvualile

Wagannnisaauseununisvanvassuanwlanely Emission  Factor SintvRan1sAe

¥
= o

UszmmmsﬂamﬂéaaﬁmmLﬂﬁauﬁauﬁﬁwqa wazdu U@mmwmmﬁaﬁu (Emission Factor Rating %38
Emission Factor Quality Rating) %83fn Emission Factor wiiduisiiusendnuasidoalddeuas
svpznatesiiafiouiuinau dau n1sii Emission Factor n1sUantdesanslaeondus 990 s
Thidomaddunsioloth Widastinisnsiaadeusil
- apasvdnsarmsldusslovianmielem 1lduselovdletilunsuanves vielduan i
ns@fldussleviidionisudnluiin Wnsreaeumdiniswdnlni wazidentdaniswanlwiihd
ATINU
- anaEeulsuinvveadomdild nedeaduiemacseinniiientu
- asrvdeulssianvesszuuiivanaiuiild Inedesdszuudidanaiwduisatuiianiu
Usznaunsiy

[ [

- wnnmsaseaeunuiniveyansaiundeleunianiulseneunisided Aa1unsaiiai Emission
Factor AananunltdAun vndeyalinseiu msidenisAnuseuna ¥3e FBn1sAun dusn
Tdwnu Emission Factor i mass balance, direct measurement LWalin1sA1AUSEUIUAT

UanUdeglndifigaisegnaas way Wnietiounian
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5.3 A29819N15ATUIU
%4 1 d’
fagnan 1

T5991undalud auie 55 MW I%dﬁuﬁuﬁmﬁﬁmﬂm%maa 250 /3 dszuuinvuauanie
WUU FGD+ ESP @adn1sanussunainisuaniassanstaeanduy annlselniwisidluszezian 1 U e
T9@n emission factor

ndoyanuinstlni Idauiuiyidaiduremas dssuuidauafiviuu FGD - Sy
ESP n1sAnUseunaunisuandassanstaeandus tnaly Emission Factor 394:1915a4110915799 4-1 unlg

< 1

P v a . % a ) a A o w A ) o a
Q%LMUQWﬂJﬂqﬂfﬁﬂquwu bitumunus 2 18019 Iﬂﬂ%@;ﬂa%@]ﬁﬂﬂu@J']ﬂqu@Iﬂ@a']ﬂUV] 2 (AUDNWINILDEN)

(%

v A
JU
WU Uszinnidainas gunsaivUnuaie Emission Factor  (kgaviuneiZaind)
- Bituminous coal SCR + ESP +FGD *6.20E-10 (I-TEQ) kg/t
55 Mw auiiudyiia FGD+ ESP 1.01E-10 (IF-TEQ) kg/t
NFUNTT
Emission = Activity Data X Emission Factor
S
Tundl

AU-Ondia/ )

Y

Fuel use rate ¥388MIASIIYDNEGS 250 tyiumings /d (

1.01E-10 (FTEQ) k&/tpituminus (NN/AU-Tyilise)

Activity Data

Emission Factor

WAUANLUENNTS
Emission = Activity Data X Emission Factor
= Fuel use rate X Emission/Fuel use rate
250 JL—bituminus /d 101E'1O kg/tbituminus
UsinansUanddetlnoendun = ‘ 250 o | ‘ 365 d ‘ X ‘ 1.01E-10 kg ‘
’ d ’ ‘ y ‘ ‘ J[bituminus
USunaunisvanlaselneendus = 9.22F-06 Alansu/
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Tsaunan iy Inaldndsauaiusouainleti Tda1uiuduawds 250 fu/du
Aszuuvrdauaiewuu SO #e9n1sAtaUszununi1sUanUasganstaoandu a1nlstuinnuailu
szezian 1 U leelaan Emission Factor

NF98191 Lilpeanlins 1 udaideludAnds Woindsnladuaiuiu (coal)  wel

a 1 a Qll o 1% = o v a = a o d‘ % < A
NIUBLAVBIOUAUNUUNTY wazdiszuuU1UnNafiEwwuU SD 39N15NUNR5197 4-1 Wb agLiiuIngl

n1slauu 4 1en1s laglddeyaunii 4 (Ana1nasnei 4-1) sail

WU Usznmaainds gunsalinUnuaie Emission Factor (kgaviag¥ainaa)
- Coal SCR + ESP + FGD *1.47E-10 (-TEQ) kg/t
- coal ESP *1.10E-10 (FTEQ) kg/t
- coal ESP + FGD *8.00E-11 (I-TEQ) kg/t
- coal sD *1.75E-09 (I-TEQ) kg/t
NAUNT
Emission = Activity Data X Emission Factor
Tundl
Activity Data = Fuel use rate ¥588AINTIAYDINEGS 250 tooq /d (FU-E1UAL/ )
Emission Factor =  1.75E-09 (IF-TEQ) ke/t.oy (NA/GU-81UA1)
wuAluaNnIs
Emission = Fuel use rate X Emission/Fuel use rate
250 t .y, /d 1.75E-09 (IF-TEQ) kg/teon
USinansUasldes - ‘ 250 o | x ‘ 365 d ‘ X ‘ 1.75E-09 kg ‘

‘ d ‘ ‘ Y ‘ ‘ J[coat

1.60F-04 Alansu/A

Jsunaunisuaniasy

160 TaansuA
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Tssundaldihuuin 45 MW Tagldfesssusnmdudimmas 500 Fu/Au #a9n15aa

Uszanunisuandaesanstaeandus antsalndwisidluszezingn 1 U Inelde Emission Factor

INF9E19T NIURamaalnNAindnAe 45 MW wasldomasrafnesssusnd idssuu

U1Uno1neLds 39891999 4-1 1lY Teeen EF annlselwidnidouin >30MW wall fired 11ld A9

1.07E-10 (IFTEQ) kg/t

lnglddoyaunii 2 (Fnanansei 4-1)

YUA Usznmaainds gunsalinUnuaie Emission Factor (kgauiteidainaa)
<30MW wall fired | natural gas - 1.07E-10 (-TEQ) ke/t 2.41E-12 kg/Gj
>30MW wall fired | natural gas - 1.07E-10 (I-TEQ) kg/t 2.41E-12 kg/Gj
1NFUNTT
Emission = Activity Data X Emission Factor
&
Tuinil

Activity Data

Emission Factor

Fuel use rate %138 805MNFINFONE 500 t patyral gas /d (FU frgpssani/ TN

1.75E-09 (FTEQ) K8/t natural gus (AVANTU/FU-AN5T5UYA)

wnuAluaNnIS
Emission = Fuel use rate X Emission/Fuel use rate
500 J[naturaL gas /d 1.07E-10 kg/tnatural gas
USinaunsUantdey = ‘ 500 osurat gos | X ‘ 365 d ‘ X ‘ 1.07E-10 kg ‘
’ d ’ ‘ Y ’ ‘ JL—natural gas
USunaunnsuandasy = 1.95E- Alansu/

Naansu/v

—
o
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Lsanuldinduninse C Wudomds 500 gnuiadwnas/fu lundelet fszuutidn

2IMALEELUU Wet Scrubber fadn1sanlszununislaniassansineandus Tussezna 1 U

Y 1 dy = dy a A DAY < dy a o 3 o
NA208198 Ns1UdLBeIndsAe Teudun1nge C LULBLNAIRIUIU 500 m /U

Fofinnsanlunisdens EF uild @ 4.03976-11 ke/m’ Tuugnl 1 Fnarnmsnad 5-2)

Usznmaainds gunsalunUnsaiy Emission Factor(kgriavitingidiainas)
whalumnsn CH ws 4.08E-11 (-TEQ) ke/t 4.04E-11 kg/m’
dgiuaingn CH# uncontrolled 1.81E-10 (I-TEQ) ke/t 1.79E-10 kg/m”
INAUNT

Emission = Activity Data X Emission Factor
S
Tundl

Activity Data

Emission Factor

Y v & a 3 13 @
Fuel use rate ¥398n31NFLAYBNEY 500 m™/d (@AUIAAKNT/ W)

4.08E-11 kg/m’ (Alansw/gnuieiiuns)

UNUATTUANNTT
Emission = Fuel use rate X Emission/Fuel use rate
l \
500 m’/d 4.04E-11 ke/m’
Usuunslanlany = ‘ 500 m’ ‘ X ‘ 365 d ‘ X ‘ 4.04E-11 kg ‘
o9
USuunsuanlaes = 7.37E-06 Alansu/A

7.37 faansuA
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A08199 5
Tssuiingiolavwazld LPG (industrial butane) 1ulaiwdsuszaunn 200 ans/42lu4

fansAInUssununisUandaseanstaeandus Tussesiian 1 U

INA5197 4-2 1Weindafe LPG (industrial butane) A1 EF Fitihunld fie 5.64E-11 ke/kL (fiaann

M9971 5-2)

Wowwda seuuUUnuaie Emission Factor
LPG (industrial butane) (uncontrolled) 9.92E-11 (I-TEQ) kg/t 5.64E-11 kg/kL
LPG (industrial propane) (uncontrolled) 9.92E-11 (-TEQ) kg/t 5.06E-11 kg/kL
Tufidl
Activity Data = Fuel use rate Wiodamnslddoumds 200 Uhr Ens/dalue)
Emission Factor =  4.04E-11 kg//kL (Alansu/Alaans)
Emission = Fuel use rate X Emission/Fuel use rate
200 Uhr 5.64E-11 ke/kL
sinaumsvaades = ‘ 200 | ‘ X ‘ 24 hr ‘ X ‘ 365 Hu ‘ X ‘ 1kL ‘ X ‘ 5.64E-11 kg ‘
‘ hr‘ ‘ d‘ ‘ 9 ‘1,000[‘ ‘ kL‘
USunaunisUandasy = 2.47E-07 Alansu/A

0.247 Taansu/A
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