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2 World Resource Institute / World Business Council for Sustainable Development (WRI/WBCSD) GHG
Protocol Corporate Accounting and Reporting Standard (Revised Edition)
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3 WRI/WBCSD, A Corporate Accounting and Reporting Standard, Revised Edition, 2005
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http://www.defra.gov.uk/environment/business/reporting/ghg-report.htm
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,MOYDAN MNPN NN PIARD Y IR DY NVIDAN MNP I21DI1D) OPNIYINN MN2IN NITHIN INND
M212)2 ©YIN INX X JPNN DI MIMANNDN NNNNN OT) NV NN VNI DMNMYN DINNI OMINY
951 OMINT MNPHH MLV NYNT NMVLIVY NPT NPNIN VIAN DT P .ANTHN PN IN PIIND

PYNN DN

990 30 M5 3IYIND 271903 035V - 7 IN

qlo'x .3
n7von .4 yTnn AT
" na'nal nNim

2IW'NN mTm nu'79
lblrbh

VAN MNPN N1 T

NPD NI ,7 99010 IPNI DININNDD LNV MNPN DY WM NMTD DYTYNN NUNN PN PYNIN

MMPNRNN DAIPNN N9 MY NHNN T NMIVIYY .NIINN M) TIN2 DN NVIIN MNPN

: DINAN

,0¥20 0NN ,0°192 PO DN DNPNNI DOPYT YWY NIV :0NM) DIPHINI N9YIY o
2191 MOTIVN ,MPIAN ,MPIAN0

,INON DD YOINND THNI OPYT DY NIY :(ANAYM NNIANN H519) 0199 DIPNNA NAYIY o
219)3NAY NVY TN, DMINTHIL,07NVPIV NN ,DIDIVN MDY ,DIDINVIN ,NPRYND

NXMI NPT HY NV 1IN D IN IPIV PHINND IRNIND NPT MLV 109NN MVYY
219) 0520 DN 1920 NN 09 PIPPT NY SVDVP MNP ,VHN

SNYTY D0WANn NLYA D27 OXTPINND (NN KXY IN NNNDN) MLV :NPIPIN XD MUY o
PYI0N DN NN DIMINOYN IN NNY ONDNND MPOYT N DD NPP MIIWHN MYT
J12) DY29¥A D1V MNND MV NIV IX DN DY MN>IYN MLV
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NN DI MDPY N MPY MVIVAD DI TWUNR DIMPY IN DN 000NN DI»P Hyon Y51
D299 1I8Y NPINVPNN AN IN NNND DMWY NINPN DY 29 790010 MVIDI YT DY PININND PYNI
D299 130) AUN NVYYAN MNPNR MNPDD OXRNNI MNNNHD DT PO TYHNA NMINND DIWNN MOOY
GIONDY NI2ANN MINNND TANX D2 NVIDAN MNP NN PPAND MYTHN N NAX MVIDIN INSN MON2

2N MNXNN MVLIVD DRNNA MVIDHN NN NNDY >TD DIVITTN DINNIN NN

2VIN NV NN 2.9

D20 NI NN YV NN N P YV (Emission Inventory) muvioan RN 2won Y055 19INa
DINNNN NVWIN DTPN DY MYION HY DIFD NTIDN NN 2IWINN NVY .NNMPNRN DD HY MOYIDIN
(AF) m>ya n1ndd nudan mind N Xvann (EF)

# sources

Emission Inventory = Z:EFi x AF.

i=l1

T DY IN,DINN DY P8I 90 MYSNINI NIVIYA DY NPW DTN YT DY 170519 D13 MVIYan INNN
SV IN NDN PNN 29 DY 0) NVIVAN NAVINND ,DXNYY N0 DIWNNN NVID MNTPN MYNNINI VN
202190 PONNN DY DMIVNPIIVD DN D

272 .12¥ NMINHNIN MDIDIND AN PITN NN NN TINN NVIZN NN AYNT M) D17 DMIPNI
NV YN AW YINSN NDIDN DY YN 191 POTN NI HY DOPMIPN DINN) ¥ NNLVPI MV ,MI2NN
92NN YW 9N MPTI MPXT2 DY IN DOPYTN NP DY DMDNIN PIVA DOYNIND DIMNNI DY THNON

DONTIN

VYDA NPN NOY NMINNNN MVIY 29 DY (1 DIDON) NPV MYV 1IIVINY MIANN N30 NY
M 29 HYY NOININ DNVNN MIND 9 DY ,DYND AN (2 5195n) MPY MLV VN TONND)
92N M) 9 DY IN,PYTA VIOV NI YPNIN 29 DY 1WINY 3 510910 MVLIYS .DNWYNN 1I¥ IN NYIN

<



D»PNAD DN DINMP DX ,DMPNN NN (1 5I1051) MY MYV DX NNIY WX TINNN
NS NNNTHN NIANN DY .05 DN M9 DY DNTYND ¥ — DNDN TYNND IN ONDN NVIYS NPNIY
N9 DOYMNN DMINIA AVNNNA NIYORN TNV NPAMTHN 2IWINN NVOW NN

YIDUN NNNI WHNNWND ¥ ORIV DIWAIN MDTD TN NNNN O DY MOYDS 2N TNNY
:19N9% NPIVIRD

S(IPCC) DYPRN MINNY SNOWNN -PAN HINN T Y MTINNN MY .1
$(GHG Protocol) »2Ix93°27 N10nnn 31 93910119 1 Yy ITNNNN Mow .2
DMNINDI DOWINPN DIINMNIN T DY NMITINNDD NPIDND MOVY .3

TIVA ,PYNN NN D51 OMNNN DYDY MNPHRY NIDIRNND NPV WD MOV VI N PID
ND MV, TONNN MV TN NIDINRNNT NPITIN YN MLV NNXIM (N P79) NAN P19V
Y MNDILY DIPN NXIND MYDID VNN MVLIY DI .OMNY NOYYN MIDND NN MPOTY NPTPIN
NVYAN MTPN DXTINND DN MV DIPHN XIN N DNV DXNADI NN NVIVY ITPN

DNV NMYYNN IDN NN ONININD

MYSNNI PNPX N DN OIT DY 2WIND MYLIVIN INYND DN ,DO¥D 6 19010 MIN NVYNNY ONNNA
DNN) NONHNY ONNTHN NPRD X NIAND DY ,MPTN PN O8N DPRY NV MITPN
.DOYNNYN DAY NVIYAN MTPN YV NPNRN DX DX TYNNN

YN YD NHYIN

INDNY TIVNL D1 ,00wa MPTN X9YN 1172 0ONPNR IPCC-n H»1 Sy DIXYMINN NVIYIN DTPN
MITPN POV INNIN,PNYY DXYDI NINIIIN 2NN MVIYA IRINPNN TINNI NNHNN OT) MY
YN DY DNNIND) OMIAPY PP DIV TN DIMPTM DXIWINNY NMOIAND 1IN DY ,NOX NV
NN T DY NMNTHN PNINDND MVIVIN INYN 2YINI NPPODIVLOY NIIIINN NIYHN NN DIVNWYNN
.DIN2 DDPRN MINN MPITND HNIY

VYD HNTPNA YWHNYND NID 192N DO DOIN ,DM) NV MITPN DN DWNN MOVIY Yo
WONN SO NI NPV NYIITN .ANTHN PNIND SINNI MDIRNND MTTN HY DXODINN ,DINN
(DMPNNNN DMNDTPNY) 12 YNHRNY NNTHN PNINNYY ,NVIDN MMPHRY OXMN M DIVHNYN 1Y

A% TN MIAPY 19N

> Intergovernmental Panel on Climate Change (IPCC) Guidelines for National Greenhouse Gas Inventories
(2006)
® WRI/WBCSD GHG Protocol calculation tools and calculation guidance (available at www.ghgprotocol.org)
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: 2IWIN YYD HY NPIPOY NPINVP XNY MN1P

NO21D N NPINLP DMV DITNIN MIIN YT DY MV 2IVWOND DIDIRNNN BIIN-1P2 095 o

MY, 00 ©77P1n2 HFC 2 windw 071 IN DN NYa Hpnn

MO PPINAD NN DNDN PONNND MYV 2IWOND DTYPNN MY 01”80 05 e
DU MY IN I NN ASNND DN NN OPNINIVY OIDTNN 00N ,DPINMION
NPINDH MM OPNDY MTOMN

NIV PN NN AVND NN DY TOX 9910 NP2 vRNWnY TN MM MHaNn 1’2902

(2010) VY9N MYY IVWIN D

MLIDH MDY Y DD YNYD NN INTVNY ,DOPN XIP NMO VIDMIN MY DIMPTN DIV NIVNIY
, N1 VN MYV DY DDIAN MY XDIP I NDVNID DY DMNNY DD Y PRY MIIN NY
YTY DY HRIVI MPTN TIVN NV VIOWH 201N XIM OXRPINND TYNDRND TIVD T DY INMoY
NN TIND PO MPTM DIVIIN TIVHY 190X TUN DNNIN .OHDIRNNN NVIDAN MNTPN NOYOIN

.12>200 NHND TIVNN DY LITVINRN INNND XIPN

DXTYPNN DMINN DINIP IN DN MOIWN JN2) NNHN T MY NKNOY NNNN I2D IWX MIIN
NN ONIN NVDIN MHTPN YINOPWNY ORINT DNYY NIDNT WNRNWNDY PYNND MDY ,NYN DXNWIND
DOV 2.7 YDA RN

7799 79Y DY 1IN

DYOPNRN MY DY DNYIVN TI92) , 01N TINN MI1YAD NNY NI NPADINVND DXVINN NNNND 1D
ANMN N ONOY NHDIID IWINRDY DD IMN DY NNNNN OT) MVIZA D5 NX PAND YT .NNY Y000
ONONIVID NN PINNN OINRNYN TTHA DIDDN DWVPY TIN OMNYN DIHN MV NN DI0Y TNN ¥ TNN
N qpen 7Y 7m . GWP -Global Warming Potential ) ©%nn 70X 92 YW 1051950 mnnnnnm
(D”Y 100 S¥NY) NIPI NANPN TYND XIND NTIN NININN DIN NPIP TIDHY DNDN 1) DY NN
TYUNA N1 5Y NNY NON T DY NPIP NTIY NNIYY SYONN TN DX GPYN NY T .NI9DMVNI
IUND OMVN DNNNN O DY NN MMND DY YUDIVLLD VPYY VIDY TTNN .NPN NN
DY 200-250 P2 ¥) DNV DN DY DPNN JITY NN .MPTN NIPND MVLIYAN D NN DYNOON
MNNNNNN INOXIVID 2IWIN YN JRNND DNV 12.2 P TR JPINN NINNN-NND 0NV 120 ,n7T795
.0V 100 DY NOPND DNN TAN DI NIY MO

-3 PINNN DNMN NV .TPONZIN MNNPNNNN NN YTTN DY MITO YNV NINN 4 1901 1YV
22012 1IVD TY 0P DIPIVINGD DXWINN DXNNTN YD NNY D WHWNRN 0> T1HN 0NN [IPCC 2002

SY YN NOINN YT INDINY DOWTNN 0NN IR P3N IPCC AR4 2007-5 yixnn »wn NN
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IN VPP DIPIVING HY NNIAN NINDD INIDI,2012 MY INNRD OIMMT N1 GINY 1019 wny [IPCC-n

Recommended GWP IPCC Revised GWP
(UNFCCC, 2002) (IPCC AR4, 2007)

Applicable through Applicable after 2012
2012

CO, 1 1

LDIND MINTI DY 1NN RYNN DI LINY POYY WTN DI1PI0I19 DO

0NYY NN MNNRNNNN ININIVITY YONN 1907 NNNPNN ST YWY — 4 1901 NYaV




CH,’ 21 25
N,O 310 298
Hydrofluorocarbons (HFCs)
HFC-23 11,700 14,800
HFC-32 650 675
HFC-41 150 97
HFC-125 2,800 3,500
HFC-134 1,000 1,100
HFC-134a 1,300 1,430
HFC-143 300 330
HFC-143a 3,800 4,470
HFC-152 43
HFC-152a 140 124
HFC-161 12
HFC-227ea 2,900 3,220
HFC-236¢b 1,300
HFC-236ea 1,200
HFC-236fa 6,300 9,810
HFC-245ca 560 640
HFC-245fa 1,030
HFC-43-10mee 1,300 1,640
HFC-365mfc 794
Perfluorinated compounds
CF, 6,500 7,390
C,F; 9,200 12,200
C;F; 7,000 8,830
c-C,Fy 8,700 10,300
C.Fyo 7,000 8,860
CsFp, 7,500 9,160
CeF14 7,400 9,300
CioF1s >7,500
NF; 17,200
SF, 23,900 22,800
SFsCF; 17,700




DNV TO NN AWND ¥ (NNX MIY) NPT NPN TONN2 DINNN TAN DI HY NVIDHN MV 2IWON INKD
;NN NIRNWNY oxnNNa (CO,e) N1 Ty

# Greenhouse Gas Species
CO,e, tonnes = Z (tonnes, x GWP,)

i=1

.4 19202 0NN YN 0N GWP-n 71PN

MY TNV PYR7 1N MYDIPHRN M 7PN TIY NNY? SYW MTHMA MVIYIN NN DXAVNN TWND

.(Million Metric Tonnes of Carbon Equivalent or MMTCE) »yna 7y

: NI NYNPNRN NINNYNN

MMTCE =Tg GHG * GWP * 0.273

:IUND
VAN T MY NV o — MMTCE
NNNN D (PY PON) 0-NV - Tg GHG

9290 MHNNNN 711 — GWP

(44) >380N YT 1IN (12) 2N P2 DPINIIPONN DXOPWNN DN NN RVANN YAV -0.273



0PYT NAYIYN (1 HIY9N) MW MLVIYD 3.9

DINDY DDV MDO1N MAND NNVPN DIND NP T DY DIMNINND NIININ NPONY DOWHWNN DIPOT
,NYIVYN DINY DIINN DN DXPYTI DI2ANWNRN D1VIPN DININ .NVININT DNV YITA IINNYNIN
MANOINN NIYIVA DNNNAN 90N NMOY DY DY - N IN NON NPNY - NPIVN DINY Tyl

.DOPITIV NMINIINN

Sy MDD NNRN ; OOPOT NIV NYA NIINNWNN DIND NN TIYND NPNINDII MOV INY MNMP
gross calorific value — ) Y99y »1op 79y Yy v (net calorific value -NCV) nnnn »op 77y
P2AONYN NPN .POTN DY INION 259N NON NNNN MNDP TIVD OV MNP T P2 wrann (GCV
DN OYIN YTRY DXNNN HVIN NVIVWA YR ,NIYN NN DNV DD MONMNNN NXIN MVIWN SNV
NONNN SNIPN OTPNRNN 5-10%-1 M) (GCV) 5N »NOPN OTPNRN .PYTY 12¥yNN KDY A1) a8Na
TN NN DIMNND NMPRIY TV J1OYN M0OPN TN DX P10 Dpn N>y nosa (NCV)
DY DIN TIYD OWIT DPNOPN DIV, NN NINDL ON DOPOTN TYNDI 90N NNNNN M NOPN

(LHV or Lower Heating Value) ynnn oyn 79y W (HHV or High Heating Value)

NTND ¥ 99N PYTN DY DIND NDIDN NN NON DY MTNMA 217D DNINM) NVIVI MITPN ,MIIDA
NN PYTN MND NN DMIMXN 1Y MDD NNT §IVIN 1NN DY NVIYIN DTPN NY PO ©IOINY
NVYDAN YNTPN NIY NPIAPY MVLIVY DIVHNYND ROV NN .0NOPN TN HYY MnXInn M)

D05 NNNNN 2T NDN 2N 10%-2 YW MIYLD NMAY M0 NHMP ,0PHTN NMINDI

D129 DIPNNI DIPYT NDYIVYN MYV 2IVWIN

D31 OION NV [, DNYN NXMD NVYHNYNN INDN NPONY DXPOT DIONY DN DLV MNPNH
NN .00 IR CO; I8V PD19 POT S DOWIN NIV TONN TV YN ND,TONN DIN (DM HD1D)
MO O30 NNNN T ,INYN P, 099157 IRND MININ D) DIVIN ,DXIWIN NIIVN YHNIN Y KOW
.N>,O-y CH4

A9N0 NNXIN NIV NPNNND DM NNNNN T DYDY DY ML 1WOND MYIPHRN MOIVN
MPY> MTTN DY DXODINN ONN) .DMNMPN NP OPNTHN DM WHNYND TN XINN
,DXYONN NN YN YT MTTH 2NN N MPT TV .TIVIDAN D TO NN 1IN IV HNND DMNYY
NVYAN MNTPN .DMINNNN DINIDIAY NINDIVI DINNN NVIVN MNTPNI WHNYND IWINND NON

YTY Y D) INDINY DMNIND NV FNNND NPMINA IPCC-n 1 HY INNINY YN DN N7 T MDD
5y 0N 0X I8N N>O X CHy M2y nvudoan »Tpn .nnmnn 12 9N0NN TIVN NAY ININPNRN TININD

JPRPINND 122200 NNND NNON T DY MNYNXID 1NONY INRD [PCC-n 1
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099830 DOPYTN MNI VDALY IWIN -1 IIWINNODOY e
: TYOYON NINNWNRN YT HY YNINHD NPT NIVIDY VN

CO, emissions = Activity data * Emission factor * Oxidation factor

: DYNIAN DTYSN NN Y9I 2NN

VAN NPT NIV TYUNL IWNHNYN DN YN DXPYTIN TAN DD NIAY NPINI I Nidt .1
DYPOTN NI DY MDAP THO DY IN ,OY9NI MIPY> MTTN T DY YNINND 51D OXPOTN
q9IIN POT OV NO D MAY MY DIPOT PINRND YN W .MPTN NOPNI VIV PN TUNR

: INAN NINNYND DNNNA Y9032

Total Annual Fuel Consumption = Annual Fuel Purchases -
Annual Fuel Sales + Fuel Stock at Beginning of Year -Fuel Stock at End of Year

N919 (Activity data) momwn MYab TTHN NN NAVINKN X DTITHN OPOTH MNd .2
DXPYTN UKD .OPOTN HY TNOPN NDIDND N ,NDN IX NI MTNI MPY> XLINNY
: NN MYXNINI YNIN 2NN TN MNP TIY T DY DININD

Energy content of fuel consumption [TJ] =

fuel consumed [t or Nm’|* Net calorific value of fuel [TJ/t or TJ/Nm®]

:IYND

10'2 Joules - TJ
N S¢ MM NoN- t

D»VITIVD DONINA POT OV APIWN VN - Nm®

<



NIND DXPITN NMD NN PNWIN YNID ¥ N MTNI DIVNNWN TUNIY PIND 1WwN
NN DNINXIND OIN MTNI MIADINVN XN SNIND ,NTTHN NYNINN 1Y OIPHNIA DTN
99) NN DM DXNA NTTNH DY NIPNI WN TRND NPOY INT .OMVITIVON DNITPNN
ND ON) NN 23PN 1N N DY NI NN WAVN N1IVINIVIY MADINLN NN NPY

5S¢ NMVIAVL DN OPNOPN DXTTHN WP DNAY DMVITIVON DININD 2D (NINK PN

(14.606 psia) N19DMOLN 1 YW YN (60°F) 15°C

DOVNNYN DNAY NVYON PHTPN : DPOTIN TAX Y35 DONNNN VYN DTPH NPNI .3
DTN HY DXODIANN YN N NNTHN Y9N MPY MTTN YW IRNIN N1PNY D91

TN NXY N7TA0 NVWAN MTPN NN NN 1-11 NYav . 11 NYOI MINDAVA MMM
N,O -y CHy 72y nvvs »mT1pn nysn 2-11 nhav .omwn oopdTn DY PNNNn »Mopn

DY) ONPNN MNIY MTIN MTINY2 OIXRN DNMN IWRD ,0NWN DXPYTN NIy
D2TO1MIM PINDVNN MVPONNDI N2 NN NN1YYN ,NNIND NMYYN1

NOYIYN NINTNDVI DITNT NP DIV DY DIWIN — 2 NN NVIY @

MIYON MY NOIWIN DIPYTN MND 9272 DIDINN DINN) PR INWID INNI IN DNIDN YYD DN
DYINND NDIYN NPNN IN DXTNTN NP TR0 DY WHNYN DNAY DOPOTN MND NN IvnY
999 WNNYN DNAY DXPYTN MND NN DIIYN ,NDND DMPNIA . INNIY

DM (YINON IINI 299) DNIPNNN DY MOYHNN INDdPN .1

PIND NDIDN NPINND PAY ONN) JPNNN DY POINNRD NINNN MDON) .2
(991D NPOIN TPINNN IO

YPDNN YW NPV NYaNN MYV .3

DY9IWIN DPYTH MNON .4

: NOT DNPNNN NN T DY NOIWIN DIPITH MND 2WIND INNIYNIN

FC =ER xEFFx OT x ETT><L
HV

:IUND
o1 N5 - FC

NAIVUN JPNN Y NOY»NNN N PN - ER
ypnn My - EFF

N Noyan myvw - OT

PVYNINND NINNN M) - ETT

9N POTN Y O NOPN TIvn - HV

<8



TIY DDA DY DMWY NIV NPNN HY PVINNN MDXD OONPN 0¥y NN 3-11 nHav 11 navra
.DX9WIN OOPOTN DY NHNN MNIOP

09 N9%9Y 1PN N,O-) CHy n000 2IWIN -3 WD OOy e

PYTN N0 P RO NYIYN IPNN DY PNDNOV DXNYD MNON JPINT NN NM INNND DY MV
D2IN ,NOIVIN POTN MND THD DY NOX MYV AWND NIVARD DPY0 NIDNNY 1 2IWON NVOY .qIWIN
DN INPMNT NPNONIVM NIYN NPNN DY VNN YN YW UKD VINIAD 1N NN IWON

DNPNND ODIRNNN NVIVY MTPNA VIOYW > DY N,O N CHy v mvrvs avny 1n) ndxd 0 pna

DN DN D) NON DWIND DIXDMNN NOVIYAN DTN .DOPIT NIIYD NN NPNYNOL DY DNV
JI nooia qun 4-11 nbava

INIINP IPHNN MVIJO NNSPN — 4 DIYIN NVIY

LDPYT DY MND NMIND TANR SVXNN IXNINND ANV P90 NINY NN Y TRND ION 7PN DNP 1PN
NN TI932 ANTD M) L(TPONN DIN IN) NVIP 1N DNYN NN )N D2APNA 291D NWY NI 1PN
,TPONNN DN P WHNYN DY9NN DN THPNI DIPPANNN TAN D10 NPVINDIN NNNNN I3 NV

JPNARN DNYNT DY IN ONDN NMIPYY NINPHIN DNYNN NMNNIN DR NIV, OUND

VIVI N2 172N T NNTY NN PR TIN NMITHN 292 DTN MIYIX NIXN XD NININDN NOIWN
DMWY TPNIND YPXARD MYV "MXPND ¥ O5IN POTN NIINN 2D MYIYIN DO NN NNTD
TNY W NINK 192N T DY INPHN NVP IN DNPYN DY IUNRD YD D) MIN RN YN NOOWY

9N 4.7 P92 NIV 29D (2 21590) MBPYN MVIVIN NN AWND

: DN N NVIVIA DYINN MDY

DNRNNA YRYN-DIN NAZIWNRN NIIYNAN MIPNNND NNNND 1) DY NP MOLYIN IR OY1p .1
297 MININNN DIVNN MVOWYH

oY DMHPIVAN DMNMNND NIANWNN NIWNN HY NOVPM DHYND NPIvN NN DYNP .2
5S¢ XNY NNIVIDNVLN FNIM NN MND THO YY NYAPI NVIPA DIND NYIDN ; NOIWNN
NVIPN

PR DN .DVANWYN NIV DNZNOVY ORNNA VPN DHYNTD NE» DY MDD NN 0P .3
NN MY 80% DNV ,OTNN NI ONMI WHNYND IWAN ,NMDINID DOPNITH DNM
2NWYN NN 35%-) ,N0OP

: MINAN MNXNYNN NIV NOIP DNYNN PXAND NNNNN OTI NVIDO NNSPN DX DYXAVND .4

<4



En = (H/en) / [(H/en) + (P/ep)] > Er

EP = ET - EH
L IUND
MNVLIPN NYOY MEPN MLV - Ey
SPWNN NEMY MNP MY -Ep
9PWN-DIN NANWNN NIIWNN HY MPYWN MYYen 1o - Bt
8NV NP ©INN N91ON oo -H
NINPNHN HPYNN MNd >no -P
(DIN) NVIPN N MY - €

SPYNN ¥ MDIN) -Cp

NY2IM NNIANNA DIPYT NIYIYN MVIYD 2IYWIN

MOLIDAD NVNDN ,ANTHN NN DIWONI IN MHYYIAL DNV DNIAYM INIAND OYIN NNNN I3 MOV
M NVIYA DY DMNN) PXND DOWPAND DXNNTIN DXANN 13D NN DT MPT TN (1 519oN) MDY
MNP AUNRD DY IN PHIINRD DY NP ONYY DMMPNN NDAIND NNANNN OND YD MY NNNN

23919915 MMDNN MVLIYAN NNDN ONNTY NI NNTHN NN DIVAND IN MDY DPN NOX NV

ov 0N oY N,O- ,CHy ,CO; 279 99915 152IM NNAND MNPNRN DXVIIN NNNNN T
DMIPN PIN DIMT POINY DXNVWNN DINN PIX DN D) MOND MOLIYIN .0MY DIPOT NI
95 TO DX PINY INPA NNNN TITH DY MPT TIVNI WITI NPN PR DNND DV MPT 2IWN DN
NNIAND :ND ,D2X¥MN ONY PNNINNN MIPYAD OXNNA NVIVON MNPN NN MDY NN, MV

1P YO MADT,NNYN ,NLY NNIANN ,¥12D

MPNLIOV Y MYV NYOIND DIIINNNDN NVIVAN MDTPN XYM DDIWN AN DYDY D39 DMIPNN
MY MNYI NPNINILN .MVITY DXIYINN IN DIWNINN DNY DNPND NI ,157°9D HW N
NN NOND NN 790 .N7TI DY MYV DY KDY ODIN 1PIND NXINNN-NM IRNN DY MV DY P>yl

JPCC-n o1 by Ny mmnn nvurvn

MNIANHN N719 MYV YN —5 NWIN NVIY e

TN 932 19NN NDIDNT MDININ POTN NN THD DY N 191 NVIDS NN AWND NI NXDMINN NVIWN
PIND VIV DOPOTIN PONY NIPNIY 180 21WN .1 21N VIV 112 G0N VIV .DPYTIN
DYNOPA OPOTN NPT NVIDAY 7N ,TINNA DN DIPOTH MVIDAN DY NTD ¥ INOPI NPHRN 01N

<5



2N NNNTA R OPNONA OXPOTH MVLIZ MPT 22X VI .JHNN NIPNIN PFHPONRIV»ID NIVN)
2PNY L6

02199152 0PV NUNIA NDYIYWN MVITD NIT — 6 XN

DN NVIDON PNTPN THO DY MAYIND DMNDPA DIPYTI NONPIN DO MLYI e
III N9©I2 NVISHN M TPN NYaVA

TH TS

MDPIAN POTN DY WINNNN POIN D)X 29101 DIV NDINNND NI TN NOYYY e

D120 INXIWVNI PIYNI MNPON MAVIND JPINT NHINNN-NM IRNND MYYY e
NNN DD PANNT DNV MNNNNNN IRV MY D IURD  ,MVLIYIN
299 920NV 295, MDINN

,1°7022 HNNR-1A ,OTT-12 1105 010010 DIPOTI DXIANYN DONINL OIPOT IUND e
YNNYNDY DMINNND N2IDNN YON NN NIPY W P8I POTI DOPNY NAIYN N
DN IRIND NINND 0N

ANINN GOIN DY DMVIYVP DI99NDNN N4 NVIVO YN — 6 NYWN NVIY e

nNPY v OYT 1070 0»VHVP O PPN (Urea) NN DDA DY qDINT DOWNHNYND IUND
: N DY 2IWIND NNDNN .OMPOTN NIV NNPNRY N 12¥Nm) HYN XONYW N1 VY NIvNI

Emission = Activity x 0.2 x Purity x 3.67
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Total Annual Emissions = Y, (Annual Emissions); x GWP;
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1. The International Council of Forest and Paper Associations (ICFPA), A Calculation Tools
for Estimating Greenhouse Gas Emissions from Pulp and Paper Mills, Version 1.3,

2. http:/www.ghgprotocol.org/calculation-tools/pulp-and-paper
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10 California Air Resources Board (CARB), Agricultural Related Activities, update October 22, 2009;
http://www.arb.ca.gov/ag/ag.htm

" International Fertilizer Industry Association, Fertilizers, Climate Change and Enhancing Agricultural
Productivity Sustainably, July 2009; http://www.fertilizer.org/ifa/layout/set/print/Home-
Page/SUSTAINABILITY/Climate-change/Emissions-from-agricultural-use.html
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Industry Sector

Emissions

INMIVYN 9T

Service Sector &
Office Based
Organizations

Emissions Type NVITAN MNPN NV MO
Source
. .. Purchased
Indirect Emissions L. VI YNUN | MOYPY MY
Electricity
mvva
Mobile Emissions Vehicle Fleet 157 mMNpnn
DY)
Heating (ndValip} 5
Stationary N9
Combustion Back-U mmphn
u ack-
p NND DNV SHALRS
Generators
A/C Units PIN NN TN
i . Fire Suppression NY MVY
Fu
gitive Emissions 9779 MWD ITW

Systems

moanv

MY DN
nT9YNn NMam




Industry Sector

Emissions

SNNVYN 9N

Cement and Lime
Production

Emissions Type n0YYN MNPN nVY99N MO
Source
Purchased NV HPYN
Indirect Emissions | Electricity and \ Y ' oowoy | THOPY movoa
Steam
| VATA
Vehicle Fleet 15908 Mo
Mobile Emissions . . MMNMPNRN
On-Site Vehicle 25951 Wi D"‘T”)
Use v VW Syann DINN2
Heaters/ Pre-
DN MINN
. Heaters v VoA 9w
Stationary . .
: Calcinators/ Pre- Calcinators/ Pre- nmMpnn
Combustion . . R
Calcinators v v v Calcinators
Kilns N NN DMV
Calcination CO, N Calcination CO,
Process Emissions TONN MVY
SO, Scrubbers J SO, Scrubbers
A/C Units \/ IN NN MOIWN
Fire Suppression 92770 MIIYN
Systems \ \ \ manv
Fugitive Emissi Refri t N D8N No MO0
ugitive Emissions efrigerants TP
Coal/Fuel POT MONNI NPV
Handling and \ '

Storage

(miph)i

T VIN NY




Industry Sector

Emissions

SNNVYN 9N

Electronics

Emissions Type NVVIN MNPN nVYIN NO
Source
Vehicle Fleet N ! N 257N
Indirect Emissions On-Site V.ehlcle 1571 vIY MMPY MLHI
Use (forklifts, N NA 5yann DINNI
etc.) (Y12Y MMON)
Purchased 029
Mobile Emissions Electrici N AR, Z=pbraly mNpnn
ectricity R,
Generators N v N D>V
) Facility Heatin: S5yann 0N 95
Stationary v g \ VoA Ny
: : mNpPHN
Combustion Boilers N NN oM O
Incinerators N v N maIvn
Burnboxes \/ \/ \
Semiconductor DM NI
Production N NNNo
Process Emissions | Cleaning N NP | PYNN MY
Nitric Acid NNNINA NN
Etching v RPN
Process Gas
Transportati ) PONINY NYAMN
sportation AN
and Storage
A ND MVY
Fugitive Emissi Nitric Acid N NN HW NYTPIN NI MO5a
ugitive Emissions e
Fugitives NN nTPIN
A/C Systems PIN NN MOIWYN
Fire Suppression 9>TH MIIWYN
Systems N manMy

PINIVPHN




Industry Sector

Emissions

INNMVYN 9N

Education-
University

Emissions Type nV990 MNP NVIYON WO
Source
Purchased
Electricity \ VoA v Fnen
Indirect Emissions maYpy Mmov»a
Purchased Yo MNOYD
Steam \ \ \ !
Buses \/ \ \/ DXOINVIN
Fleet Vehicles N NI N Y159 mos
Mobile Emissions Aorioultaral mMNPNN
gricuttura D»NYPN DA D7)
Vehicles \ VoA
Boats N v N VY DD
Acetylene for
. 1Y 1DPONN
Welding \ VI 1 !
Heating \ VoA (nhValip}
Electrical
. SPUN NN
. Generation \ VoA N
Stationary
Combustion Steam NOYP NY» R
Generation N VoA ' oM
Laboratory IV I VIV
Natural Gas Use \ VoA n731y;m
Food Prep Gas NONY A VIV
Use \ VoA 99N
. Laboratory CO, NTAYHN VIV
Y Y
Process Emissions and Dry-Ice Use N e A ToNN MV

- N
MINVIDIDNIN




Education-
University
(cont.)

Emissions Type

Fugitive Emissions

Emissions

NVITAN MNPN

Source
CO; and Dry Ice
T i N Y d ORI NYAN
Tansport an W2 NP N9
Storage
Electrical
Breakers oPYN >pn
Fire
MOV INITH
Suppressants \ V
Refrigerants \ \ NPP IO
A/C Systems v PIN NDH MWD
Natural Gas
. YAV W NYN
Transmission

N,O Storage

NN NOMX
1IN NXIBNN

NVIYIN MO

NY MVYo
nYTPIN

— PN
MINVIDIVIN
(Tunn)




Industry Sector

Emissions Type

Emissions
Source

NVIYIN MO

INNMVYN 9N

Electric Power
Production

Facility

NVITAN MNPN g ;

Electrici 9nvNa VIOY
ectricity Dyana
Usage
. . Purchased
Indirect Emissions . wIN Snwn | MOYPY Mua
Electricity
Transmission &
Distributi ToNNa DITDN
1stribution nPYM NN
Losses
Vehicle Fleet 25908 mouvs
Mobile Emissions Mobile mMpnn
] 193 TN 0>
Equipment
Power
. YTYT) DNWN NS
Generation
i MIPIANYV , 0NN
(Boi fars, (Y19
Turbines, etc.)
, Fuel Cells PoTONN el
Stationary
Combusti Steam Y075 7 mMNpnn
ombustion . i
Production o)
Emergenc
geney DIPNY DM
Generators
Office Gas YIND 2 VIV
Usage TN
SO, /Acid Gas SO, /Acid Gas
L Scrubbers Scrubbers
Process Emissions ToNN MV
CO, pass- CO, pass-through

through cleaning

cleaning

SRYN Y




Electric Power
Production
(cont.)

Emissions Type

Fugitive Emissions

Emissions s
= NVIYIN MNP
Source @!
A/C Systems v PIN NN MIWN
Fire Suppression \ mMoMw M7
Coal Handling
DNA NOMNNXY NPV
and Storage
Natural Gas
.. YAV 1 NOON
Transmission
Vented Gases DO NN
Electrical

Switchgear and
Breakers

NN MOIYN
0 PPN

nVYYIN MO

NY MVYo
nYTPIM

SRYN 918
(Tunn)




Industry Sector

Emissions

SNNMVYN 9N

Government

Emissions Type n0Y9N MNPN NVYIN MO
Source
Purchased
. w2 HNYN
Electricity \ VI
Indirect Emissions | Electricity Use N NI SNYNI VIDY | MPOPY MDD
Purchased Yo 1MYD
f
Steam \ NN
Vehicle Fleets N NI 159 »Y
Mobile YN0 THY 5
. M
. . Equipment v N moYo
Mobile Emissions - - mMMpHnn
On-Site Vehicle 21071 VIDY 0P
Use NN A 5yann DINNA
Aviation \ NN NAYN
Boats \ VoA (SRURP)
Acetylene Torch N NN 1PONN T
Boilers \ VoA o7
. : N
Stationary Cogeneration \ oA NP onn
. i
Combustion Generators \/ VoA MO DN
Building Natural Y0 NI VIOV
Gas Use \ VoA 012
Heating \ NN [adalip}
A/C Units PIN NV MOWN
.. .. - - NO ML
Fugitive Emissions | Fire Suppression 9579 MOWN T
Systems \ Moy

MY




Industry Sector

Emissions Type

Emissions
Source

NVITAN MNPN

NVIYIN MO

INNMVYN 9N

Healthcare

Indirect Emissions PurCh?S.ed YON UNUN | MOPY MY
Electricity \ VoA
Fleet Vehicles N NI R R .
Mobile Emissions Ambulances \ voA DYOINN MNPNN
On-site Vehicle 1571 VIV e
use N N|oA Syann oiNna
Boilers N NI o>TNT
. Back-Up n9IY
Combusion Generators MR IR s
Heating \ NN DN ERAS
Sterilization OIS DT
Boilers \ SR
Process Emissions | Medical CO, N NI NI | TONN MYV
CO, Storage and NONIRY NN
Transport \ NI
» o A/C Systems \ PIN NN MWD N9 LYY
Fugitive Emissions Refrigeration N e T
Fire Suppression NTO MIWN
Systems \ V manv

MN>92 XMV




Industry Sector

Emissions

SNNVYN 9N

Metal working

Emissions Type n0YYN MNPN nVY99N MO
Source
. . Purchased
Indirect Emissions . VoM SNnUN | MPpy Mmuoa
Electricity \ VI
Vehicle Fleet \ NN RRARM mov»a
Mobile Emissions Mobile B TN mMNpnn
Equipment \ VoA e
Acetylene M I
Welding and \ VoA 1 T
. . PPVNNI 9V
Stationary Cutting
X mMNPHRn
Combustion Furnaces N \ \/ D0”v15 oM
Ladle Heating N NI npNNn DN
Process Emissions | Steel Production N NTY9 NN | PHIN MV
Coal Handling
DN NOMNY NPV
and Storage \
Fugitive Emissions | A/C Units N NVH MTH o mL>29
& nPTPIM

Fire Suppression

mMarv N7

mMonn My




Industry Sector

Emissions Type

Emissions

VTN MNPN

NV WO

SNNVYN 9N

Livestock Feeding
Operations

Source
. .. Purchased
Indirect Emissions .. UM ONYN | MOpPY ML
Electricity
Farm Equipment INIPN TP MY
Mobile Emissions mMpHnn
Other Vehicles 9NN 209 D7)
.. Enteric
Process Emissions . TPIVIN NDON | PONN ML
Fermentation
Dry Compost NN DAY MPON
Lots v
Compost Piles MTNN DT MDY
Solid Storage NOMN MDY
Fueitive Emissi Pil MPNM ND MVLLA
ugitive Emissions iles . T
Anaerobic
L d DM2PNIN ONDIN
agoons an NOAN M1
Storage Ponds
Land
ypIp DI

Application

NN ON YN




Industry Sector

Emissions Type

Emissions Source

nVYIN MNPN

V990 WO

SNNVYN 9N

Quarries

Indirect Purchased Electricity w7 Snwn MOPY MYV
Emissions N N N
Purchased Steam YoM NP
VA
Mobile Vehicle Fleets AD9MY | MMPNRN MLV
Emissions \ N N o1
On-Site Vehicle Use DNNA 2572 VIDY
J VoW Syann
Mobile Equipment YN TN
VA
Railcar Moving MMIP NNT TYN
Equipment v v v
Stationary Boilers o7 MMPNN N9MY
Combustion \ N N N
Blasting Diesel NINaY ST
VAN
Generators J VoA (S LR R
Hot Plant Burners, 0MNNN ,0MYIN
Heaters and v v v DYTONDY
Vaporization
Refining Equipment PPN TPY
VNN
Heating J NN DN
Methane Flares N NPYI
V]

Fugitive Coal Handling and DN ONINY D190 N9 MV
Emissions Storage v M
A/C Systems PIN NVH MWD
Fire Suppression NDYTH MIIWN
Systems N marv

masnn




Industry Sector

Emissions Type

Emissions Source

NVITAN MNPN

nVIYAN MO

INNMVYN 9N

Manufacturing
(General)

Purchased Electrici voM Hnwn
Indirect ure v v N v Mmoo
Emissions mopy
Purchased Steam N N N Vo) MOP
Vehicle Fleet N \ N 2598
Mobil — Mmoo
obile . . 0NN 109
.. On-Site Vehicle Use Syann ha)n)plalal
Emissions N N \/ ' o)
0>1"M)
Aircraft N VAR, DDIWLN
Boilers N VAR, o ™T
Generators \/ \/ \/ DV
Heating \ N omwn
Stati Cogeneration \ \ N NP N9V
ationaty Dryers \ VA v MNP
Combustion Doy
Water Heating N N N 0N DN
Thermal Oxidizers \/ \/ \/ 0NN ONNNNN
Process CO, Use N TOIN N1 WVINDOY
On-Site Wastewater DINNA DIV D2 DV
Treatment \ NN 5y911
Pro‘ces.s COZ. Cleaning N9 NPNI TPN | PYIN MVIY
Emissions Equipment ~
Electron Beams NPIVPIHN OO
Wastewater D9V 02 DIV N
Treatment Lagoons \/

985
(*999)




Manufacturing
(General) — cont.

Emissions Type

Fugitive
Emissions

Emissions Source

Refrigerants

V99N MNPN

NPP O

A/C Systems

NP o4

IR NN MOIWN

Fire Suppression
System

MY MDY MDIYN

nVYON N

NS MVYY
nYTPIN

(9993) Ny
Junn




Industry Sector

Emissions

INNMVYN 9N

Wastewater
Treatment

Emissions Type nVY29N MNPN NVIYIN MO
Source
. .. Purchased
Indirect Emissions .. v YNUN | MOYPY Mua
Electricity
Vehicle Fleet 259N MY
Mobile Emissions On-Site 9591 YIDOW MMpnn»
Vehicles Use Syann DINNA D>
. . ks
Stationary Digester Gas n,Y
: ) 9o5¥1N3 ) NIV mNMpnn
Combustion Combustion oo
Anaerobic
Wast 02 Y2PNIN DIV
aste POV
Treatment
Nitrification/ ST TPNPINIVI
Process Emissions | Denitrification W30 | phan modvs
Effluent
Discharge to DN NYAPY NWIN
receiving waters
Septic Tank POV M2
A/C Systems IN NN MIIWNH
Fueitive Emissi N MVY
ugitive EmIsSIons | gire Suppression NI MWD nTPIN

Systems

moanv

19291¥ 2 91950




Industry Sector

Emissions Type

Emissions Source

VTN MNPN

NV WO

SNNVYN 9N

Indirect Emissions | Purchased Electricity wONOHYN | Mopy Mmoo
VN[
Mobile Emissions | Vehicle Fleets g RN mou»’a
N NEE DT MNPNHN
Mobile Equipment YINN TP
NI
Telecom Aviation \ \ \ nawn nNUpn
Stationary Heating N N DN | MNPHRN N9MY
Combustion Boilers N N N o DN
Generators \ \ \ N0
Fugitive A/C Units + IR NV MDA N9 MV
Emissions Fire Suppression 39779 M9YN nPTPIN
Systems \/ \ maMy
Indirect Emissions | Purchased Electricity YoM OoNnYN | Mapy Mmoo
NI
Mobile Emissions | Vehicle Fleet v VoA RERRN mode
DY) MMPNN
On-site Vehicle DINNA 1072 VIV
Usage (Fork-lifts, N N N (172 MNON) Syann
etc.)
Transportation Stationary Acetylene Torches VPPOIROTAD | MNPHN NIV 9210
Combustion \ NN o
Heaters V VoA R ATATATS
Generators \/ VoA DN
Fugitive A/C Units v PINNVH MM NS MVYO
Emissions Vehicle A/C ~ 25973 PIN NVN nmIPIn
Fire Suppression NTO MIWN
Systems \ \ many




Industry Sector

Emissions Type

Emissions Source

NVITAN MNPN

NVIYIN MO

INNMVYN 9N

Oil & Natural Gas
transportation and
distribution

. Purchased Electricity Y1 Hnwn
Indirect v A MPOPY MY
Emissi
fmussions Purchased Steam N N J UM NP
Vehicle Fleets N N N 259 "N
Crew Boats V \ \/ DXNNY MNID
Mobile Equipment N N N YNNDN TYN
Mobil MY
opre . Fuel Delivery Trucks PYT NPISNY NPRYN MMNMpnn
Combustion \ NN oy
Mobile Pumps N N N MYNNN MIANYND
Work Boats \ N Ty Moo
Tanker Vessels N N N 95 MY
Methane Flares N N N YN NPYa
Acid Gas Flares N N N YNMIN I NPYI
Boilers/ Re-Boilers N N N o INT -
: /
tationa
2 b ry Heaters/Pre- oD Bal ) pja)al
ombustion Heaters/Re-Heaters \/ N \ DN
Generators \/ \ \ DNV
Coke Combustion N J J PP N9V
Fuel Combustion N N N PoT N9V

P91 PN NYAN
Y20

j TR




Oil &
Natural Gas
transportatio
n and
distribution —
cont.

Emissions Source

NN MNPN

Compressor Engines N N N NONTOYIN
Dehydrators V VoA DMV
Vacuum Furnaces N N N DN NV
Pumps v v v maNwn
Catalyst Units v DNVVHVP MTN?
SO, Recovery Scrubbers v SO, Recovery Scrubbers
Waste Treatment v v v nN21091 5190
Ezfsessif)ns Process Venting v v ol TONN MINN 3‘1[1:;’::,
CO, Pass-Through Cleaning v CO, Pass-Through Cleaning
Hydrogen Production v v ol Y1) NN
Tank De-gassing and Cleansing v v D970 NP TPIPIPONT
Storage Tank Emissions v v ol NOMIN 0N MY
Component Leaks (Valves, \/ NN ,DIMNDY) DXDIIIN MPYT
Fittings, Hatches) (DNN9 ,0M»V
Bulk Oil Transport v v 217 N POT MYYN
Fugitive Natural Gas Transport v v A0 N MOYN mou»a
Emissions LPG Storage Cooling v 019X NOMPN PN NP N
A/C Units v PIN NN MDA e
Fire Suppression v v MY N7
Refrigeration v NP
Oil/Water Separation v 0N PYT NTIMN

NP NYN
- 5930 T P9
Tunn




Industry Sector

SNNVYN 9N

Pulp and Paper
Production

Emissions Type Emissions n0YYN MNPN nVIYAN WO
Source
Indirect Emission Electricity DNUN NN | MPPY MO
Consumption \ \ \
Mobile Emissions On-Site Vehicle 1071 VIV mov»wa
Use N N N Syann DINN2 mMNPNN
Vehicle Fleet \ \/ \ R R o
Stationary Kraft Digester LR DoYN N9V
Combustion Y MMPHN
Generators \ \ \ DNV o>
Cogeneration \ \ \ NP
Boilers NN A DIPNOTT
Lime Kilns \/ \ N Y ”NwId
Calciners N v N DMPNOP
Incinerators \ v v mawn
Dryers N v v DVvaIrN
Recovery EVORANM
Furnaces \ \ \
Process Emissions | On-Site D29V HONA NPV | PONN MLV
Wastewater \ 2o DINNA
Treatment
Wastewater M NNDN N
Treatment \/ 0¥2VY
Lagoons
Fugitive Emissions | A/C Systems PIN NV MOWN ND MVYY
nYITPM

Fire Suppression
Systems

975 MOIYN
maIv

923) RN NN




Industry Sector

Emissions

INNMVYN N

Gas Utility

Emissions Type nVY29N0 MNPN NVITON WO
Source
Purchased
Electricit VN bW 7Ren
Indirect Emissions Y madYpy ML
Purchased Yo 1100
Steam \ v \ !
Vehicle Fleets 257 »N
VN M9
Mobile Emissions Mobile N TN mMNpnn
Equipment \/ VoA o1
Aviation \ NoA NN
Transmission
NMNMONNHOONTN
Compressors \ VoA
Stationa Dehydrators VNN DMOITNOT -
Comb iy Generators NN A DML mNpHn
ombustion
Flares \/ voA DI DN
Heaters \ \/ \ OMINNN
Boilers NN A o1
.. SO, Scrubbers SO, Scrubbers
Process Emissions : \ : ToNN ML
Vents \ MNIMNONND
A/C Units PINNVHN M
Component
0225990 MOT
Leaks (Valves,
Fueitive Emissi Fitti N NERN ,D¥0INOV) ND MLV
ugitive Emissions 1ttings, (DAN9 , D7DV T
Hatches)
Fire Suppression NTO MIWN
Systems \ mav

NPAONY NYAN MY
»




Industry Sector

Emissions

MNMVYN N

Waste
Management

Emissions Type NVITN MNPN NVITON WO
Source
Indirect Emissions PurChaflS.e d YO YDYN | MOPY MV
Electricity \/ \ \/
Vehicle Fleet \ \ \ 25708
Mobile YN TN mou»a
Mobile Emissions | Equipment J VN DT TMPID
On-Site Vehicle DINNA 2572 VIDY
Use \ \ \ oyann
Acetylene
DYONN YT
Torches AR !
Stationary Boilers \/ VoA O™T | mpnn noMw
Combustion Generators v N D0 () AYS)
Heating \/ \ \ =)akip}
Flares \/ VoW 0o
SO, Scrubbers N SO, Scrubbers
Process Emissions 15N MLV
pH Control \/ NP MIWN
systems nPXIIN
Transfer and 5 5
>
Storage of CO, W NONINY 19210
J NP2 MIIWNY N9
for pH control NI
systems
CH4 From -
Y
Anaerobic \ ©22277NA NN
Metabolic o700 NO ML
.. .. D2V PNIN
Fugitive Emissions | , TP
Biogenic CO, \/
(Optional NP NI
Reporting)
A/C Systems IN NN MOIWN
Fire Suppression NDTO MIIWN
Systems \/ manv

N9 N




Industry Sector

Emissions

INNMVYN 9N

Aluminum
recycling

Emissions Type n0Y9N MNPN NVYIN MO
Source
Purchased
Electricity \ S \ vam onYn
Indirect Emissions madYpy ML
Purchased Yo 1MYD
Steam N v \ !
Vehicle Fleet VoA A 15778 mYYs
Mobile Emissions | On-Site Vehicle 2591 VIOV mMpnn
Use NoA N Syann oinna D1
Digester \ NN 2oyn
Smelting \ \ \ nonN
. Y
Stationary Merge Cells \/ VA NN ONN mB?on
. . nMmpnn
Combustion Casting N v v NPy DM
Generators \ \ \ DNV
Calciners N v i MNP
Calcinin \/
& INPIOOVIP PONN
Process
Process Emissions . TONN MVY
Electrolysis N 9NN
Processes VIILPON
Fuel Lines \ P97 299 N
o . A/C Systems PIN NN M ND MV
Fugitive Emissions - : R
Fire Suppression 59779 M9YN TP
Systems \ marv

DPIMIHN NN
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1I-1. Reference CO, Emission Factors

FUEL TYPE DESCRIPTION EMISSION FACTOR (tCO,/TJ) NET CALORIFIC VALUE (TJ/Gg)

Crude oil 73.300 423
Orimulsion 77.000 27.5
Natural gas liquids 64.200 442
Motor gasoline 69.300 443
Kerosene 71900 43.8
Shale oil 73.300 38.1
Gas/diesel oil 74.100 43.0
Residual fuel oil 77.400 40.4
Liquefied petroleum gases 63.100 473
Ethane 61.600 46.4
Naphtha 73.300 44.5
Bitumen 80.700 40.2
Lubricants 73.300 40.2
Petroleum coke 97.500 325
Refinery feedstocks 73.300 43.0
Refinery gas 57.600 49.5
Paraffin waxes 73.300 40.2
White spirit and SBP 73.300 40.2
Other petroleum products 73.300 40.2
Anthracite 98.300 26.7
Coking coal 94.600 28.2
Other bituminous coal 94.600 25.8
Sub-bituminous coal 96.100 18.9
Lignite 101.100 11.9
Oil shale and tar sands 107.00 8.9

Patent fuel 97.500 20.7
Coke oven coke and lignite coke 107.000 28.2

<



Gas coke 107.000 28.2
Coal tar 80.700 28.0

FUEL TYPE DESCRIPTION EMISSION FACTOR (t CO,/TJ) NET CALORIFIC VALUE

Gas works gas 44.400 38.7
Coke oven gas 44.400 38.7
Blast furnace gas 260.000 2.5

Oxygen steel furnace gas 182.000 7.1

Natural gas 56.100 48.0
Industrial wastes 143.000 na.
Waste oils 73.300 40.2
Peat 160.000 9.8

Wood/wood waste 112.000 15.6
Other primary solid biomass 100.000 11.6
Charcoal 112.000 29.5
Biogasoline 70.800 27.0
Biodiesel 70.800 27.0
Other liquid biofuels 79.600 274
Landfill gas 54.600 50.4
Sludge gas 54.600 50.4
Other biogas 54.600 50.4
Waste tires 85.0 n.a.

Carbon monoxide 155.2 10.1
Methane 54.9 50.0

Sources:

- IPCC 2006 Guidelines for National Greenhouse Gas Emission Inventories, September
2007;
- EU Directive 129: Monitoring and Reporting Guidelines for EU-ETS, Aug. 31, 2007

Glossary:

-t CO2 = metric tonnes of CO,
- TJ = Tera Joules (10'* Joules)
- Gg= Giga grams (10’ grams or 1000 metric tonne)

<



11-2. Reference CH4 and N,O Emission Factors (Fuel Basis)

[ZanFil EMISSION FACTOR (tCH,/TJ) EMISSIOM FACTOR (t N,O/TJ)
0N ONPHN 0N ONPHN TN ONPHN DN ONPHN  OMNM ONPHN  OINM) ONPHMN
n»»vyn n»vyna MNONN NOVPYI n»vyn NN NPYYNI INONH NOVPYI
NN 920 NY»N MToINM NNIND Dk F D) MTOINM
Aviation Gasoline/Jet Gasoline 0.003 0.003 0.010 0.0006 0.0006 0.0006
Biogasoline 0.003 0.003 0.010 0.0006 0.0006 0.0006
Biodiesel 0.003 0.003 0.010 0.0006 0.0006 0.0006
Bitumen 0.003 0.003 0.010 0.0006 0.0006 0.0006
Coke Oven and Lignite Coke 0.001 0.001 0.001 0.0015 0.0015 0.0015
Crude Oil 0.003 0.003 0.010 0.0006 0.0006 0.0006
Ethane 0.001 0.001 0.005 0.0001 0.0001 0.0001
Gas Coke 0.001 0.001 0.005 0.0001 0.0001 0.0001
Gas/Diesel Oil 0.003 0.003 0.010 0.0006 0.0006 0.0006
Jet Gasoline 0.003 0.003 0.010 0.0006 0.0006 0.0006
Jet Kerosene 0.003 0.003 0.010 0.0006 0.0006 0.0006
Lignite 0.001 0.010 0.010 0.0015 0.0015 0.0015
Liquefied Petroleum Gases (LPG) 0.001 0.001 0.005 0.0001 0.0001 0.0001
Motor Gasoline 0.003 0.003 0.010 0.0006 0.0006 0.0006
Naphtha 0.003 0.003 0.010 0.0006 0.0006 0.0006
Natural Gas 0.001 0.001 0.005 0.0001 0.0001 0.0001
Natural Gas Liquids 0.003 0.003 0.010 0.0006 0.0006 0.0006
Other Biogas 0.001 0.001 0.005 0.0001 0.0001 0.0001
Other Kerosene 0.003 0.003 0.010 0.0006 0.0006 0.0006
Other Liquid Biofuels 0.003 0.003 0.010 0.0006 0.0006 0.0006
Other Petroleum Products 0.003 0.003 0.010 0.0006 0.0006 0.0006
Other Primary Biomass 0.030 0.030 0.300 0.004 0.004 0.004
Paraffin Waxes 0.003 0.003 0.010 0.0006 0.0006 0.0006
Petroleum Coke 0.003 0.003 0.010 0.0006 0.0006 0.0006
Residual Fuel Oil 0.003 0.003 0.010 0.0006 0.0006 0.0006
Bituminous/Sub-Bituminous Coal 0.001 0.010 0.010 0.0015 0.0015 0.0015
Wood/Wood Waste 0.030 0.030 0.300 0.004 0.004 0.004
Source:

Intergovernmental Panel on Climate Change (IPCC). 2006 IPCC Guidelines for National
Greenhouse Gas Inventories, Volume 2, Chapter 1, 2006 Revised April 2007.

<



11-3. Energy Conversions by Generator Type

J (input)/
Generator Type Fuel Type J (output)
Combined Heat and Power Natural Gas 1.392 -1.671
Combined Cycle Single Shaft Natural Gas 2.361
Combined Cycle Steam Turbine with Natural Gas 2.698
Supplemental Firing
Gas Turbine Liquefied Propane Gas 3.759
Refinery Gas 3.956
Internal Combustion Engine Gasoline 2.614
Natural Gas 2.780
No. 2 Fuel Oil 3.020
Refinery Gas 3.693
Steam Turbine (Boiler) Coal (Anthracite) 3.283
Coal (Bituminous) 2.768
Coal (Lignite) 3.044
Coal (Sub-Bituminous) 2.883
Liquefied Propane Gas 3.954
Natural Gas 2.770
No. 2 Fuel Oil 2.409
Refuse, Bagasse, 3.816
non-wood
Wood and Wood Waste 4.378
Sources:

- U.S.EPA EIIP, Guidance for Emissions Inventory Development, Volume VIII: Estimating

Greenhouse Gas Emissions, EITP Greenhouse Gas Committee, October 1999.

- U.S.EPA, AP-42, Supplements A, B, and C, Table 3.3-1, October 1996.

<



I1-4. Device Specific Emission Factors for CH, and N,O

(LHV Basis)
SOURCE/DEVICE EMISSION FACTOR EMISSION FACTOR

(tCH,/TJ) (tN,O/TJ)
Boiler/Heater — natural gas 0.0011 0.00028
(controlled)
Boiler/Heater — natural gas 0.0011 0.00098
(uncontrolled)
Boilers/furnaces/heaters — Diesel 0.0000078 n.a
Refinery Heater (Low H,) 0.000292
<10 giga-J/hr e
Refinery Heater (Low H,) 0.000326
10 — 100 giga-J/hr 0-0000389
Refinery Heater (Low H,) 0.000326 n.a
> 100 giga-J/hr
Refinery Heater (High H,) 0.000214 n.a
<10 giga-J/hr
Refinery Heater (High H,) 0.000239 0.0000389
10 — 100 giga-J/hr
Refinery Heater (High H,) 0.000239 n.a.
> 100 giga-J/hr

EMISSION FACTORS EMISSION FACTORS

(tCH4/m’) (tN,0/m’)
Utility boilers — No. 4,5,6 oil 0.000034 0.000064
Industrial boiler — No. 5/6 oil 0.000120 0.000064
Industrial boiler — No. 4 or distillate 0.0000062 0.000031
oil
Commercial combustors — No. 5/6 oil 0.0000569 0.000064
Commercial combustors — No. 4 or 0.0000259 0.000031
distillate
Industrial/commercial boilers — 0.000024 0.00011
Butane/Propane
Residential furnace — Fuel oil 0.000213 0.0000060

<



Sources:

US Environmental Protection Agency (EPA). Compilation of Air Pollutant Emission Factors, Volume
I: Stationary Point and Area Sources, AP-42, Fifth Edition, January 1995, with Supplements A, B, and
C, 1996; Supplement D, 1998 — errata updated 4/28/00; Supplement E, 1999; and Supplement F, 2000.

American Petroleum Institue (API) Compendium of Greenhouse Gas Emission Estimation
Methodology for the Oil and Natural Gas Industry, August 2009

Glossary:

LHV - low heating value (based on NCV)

tCH4 = metric tonnes of methane emissions
tN20 = metric tonnes of nitrous oxide emissions
TJ = Tera Joule (10" Joules)

m?> = cubic meter
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I11-1. Road Transport Default Emission Factors

FUEL TYPE

EMISSION FACTORS (ton GHG/TJ)

Motor Gasoline
Motor Gasoline — Oxidation Catalyst

Motor Gasoline —Low Mileage Light
Duty Vehicle Vintage 1995 or Later
Gas/ Diesel Oil

Natural Gas

Liquefied Petroleum Gases
Liquefied Natural Gas

Kerosene

Lubricants

CO,
69.3
69.3
69.3

74.1
56.1
63.1
56.1
71.9
73.3

CH4
0.033
0.025
0.0038

0.0039
0.092
0.062

N,O
0.0032
0.0080

0.0057

0.0039
0.003

0.0002




111-2. Emission Factors for European Gasoline and Diesel Vehicles (mg/km)

N,O Emission Factors CH4 Emission Factors
Vehicle Type  [Fuel Type Vehicle Urban Rural [Highway Urban Highway | Rural
Cold Hot Cold Hot
Technology/
Passenger Car pre-Euro 10 10 6.5 6.5 201 131 86 41
Gasoline Euro 1 38 22 17 8.0 45 26 16 14
Euro 2 24 11 4.5 2.5 94 17 13 11
Euro 3 12 3 2.0 1.5 83 3 2 4
Euro 4 6 2 0.8 0.7 57 2 2 0
pre-Euro 0 0 0 0 22 28 12 8
Euro 1 0 2 4 4 18 11 9 3
Diesel Euro 2 3 4 6 6 6 7 3 2
Euro 3 15 9 4 4 7 3 0 0
Euro 4 15 9 4 4 0 0 0 0




N,O Emission Factors CH4 Emission Factors

Vehicle Type  [Fuel Type Vehicle Urban Rural [Highway Urban Highway | Rural
Cold Hot Cold Hot
Technology/
pre-ECE 0 0 0 0
LPG Euro 1 38 21 13 8 80 35 25
Euro 2 23 13 3 2
Euro 3 and later 9 5 2 1
Light duty pre-Euro 10 10 6.5 6.5 201 131 86 41
vehicles
Gasoline Euro 1 122 52 52 52 45 26 16 14
Euro 2 62 22 22 22 94 17 13 11
Euro 3 36 5 5 5 83 3 2 4
Euro 4 16 2 2 2 57 2 2 0
pre-Euro 0 0 0 0 22 28 12 8
Diesel Euro 1 0 2 4 4 18 11 9 3




N,O Emission Factors CH4 Emission Factors

Vehicle Type  [Fuel Type Vehicle Urban Rural [Highway Urban Highway | Rural
Cold Hot Cold Hot
Technology/
Euro 2 3 4 6 6 6 7 3 2
Euro 3 15 9 4 4 7 3 0 0
Euro 4 15 9 4 4 0 0 0 0
Heavy Duty Gasoline All Technologies 6 6 6 140 110 70
Trucks and
GVW<l16t 30 30 30 85 23 20
Buses
Diesel GVW>16t 30 30 30 175 80 70
Urban Busses &
Coaches 30 30 30 175 80 70
pre-Euro 4 5400
CNG Euro 4 and later n.a. 900
(incl. EEV)
Sources:

EU COPERT IV MODEL
IPCC 2006 Guidance for National GHG Inventories



Sources:

111-3. Default Emission Factors for Off-Road

Mobile Sources and Machinery

EMISSION FACTORS
TYPE OF OFF- €0, CH, N0
ROAD SOURCES /1y (t/TJ) (t/T))
Diesel
Agriculture 74.1  0.00415 0.0286
Forestry 74.1  0.00415 0.0286
Industry 74.1  0.00415 0.0286
Household 74.1  0.00415 0.0286
Motor Gasoline 4-stroke
Agriculture 69.3 0.080 0.002
Forestry 69.3
Industry 69.3 0.050 0.002
Household 69.3 0.120 0.002
Motor Gasoline 2-Stroke
Agriculture 69.3 0.140 0.0004
Forestry 69.3 0.170 0.0004
Industry 69.3 0.130 0.0004
Household 69.3 0.180 0.0004

European Environmental Agency, 2005
- IPCC 2006 national GHG inventory guidelines



111-4. GHG Weighting Factors As A Function of Engine Design Parameters Relative to

Uncontrolled Rail Engines (dimensionless)

RAIL ENGINE TYPE CH4 N>O
Naturally Aspirated Direct Injection 0.8 1.0
Turbo-Charged Direct Injection / Inter-cooled Turbo- 0.8 1.0
Charged Direct Injection

Naturally Aspirated Pre-chamber Injection 1.0 1.0
Turbo-Charged Pre-chamber Injection 0.95 1.0
Inter-cooled Turbo-Charged Pre-chamber Injection 0.9 1.0

Source:

European Environmental Agency, 2005
- IPCC 2006 national GHG inventory guidelines
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IV-1. Emission Factors for Refrigeration & Air Conditioning Equipment

Installation Operating Refrigerant Recovery
Emission Emission Remaining at Efficiency
Factor Factor Disposal z
Type of Capacity k X y (% of
Equipment (kg) (% of capacity) (% of (% of capacity) remaining)
capacity
/year)
Domestic 0.05-0.5 1% 0.5% 80 % 70 %
Refrigeration
Stand-alone 02-6 3% 15 % 80 % 70 %
Applications
Commercial
Medium & 50-2,000 3% 35% 100 % 70 %
Large
Commercial
Refrigeration
Transport 3-8 1% 50 % 50 % 70 %
Refrigeration
Industrial 10 - 10,000 3% 25% 100 % 90 %
Refrigeration
including Food
Processing and
Cold Storage
Chillers 10 - 2,000 1% 15% 100 % 95 %
Residential and 0.5-100 1% 10 % 80 % 80 %
Commercial
A/C including
Heat Pumps
Mobile Air 0.5-1.5 0.5% 20 % 50 % 50 %
Conditioning
Sources:

IPCC, Guidelines for National Greenhouse Gas Inventories (2006), Volume 3: Industrial Processes

and Product, Table 7.9 (using the highest value in the range)

)



UNEP RTOC Reports (UNEP-RTOC, 1999; UNEP-RTOC, 2003)

IV-2. Global Warming Potentials of Refrigerant Blends Source

Refrigerant Blends Global Warming Potential
(GWP)
R-401A 18
R-401B 15
R-401C 21
R-402A 1,680
R-402B 1,064
R-403A 1,400
L)69R-403B (or 2,730
R-404A (or FX 70, or HP62) 3,260
R-406A 0
R-407A 1,770
R-407B 2,285
R-407C (or KLEAG6) 1,526
R-407D 1,428
R-407E 1,363
R-408A 1,944
R-409A 0
R-409B 0
R-410A 1,725
R-410B 1,833
R-411A 15
R-411B 4
R-412A 350
R-413A 1,774
R-413A 1,774
R-414A 0
R-414B 0
R-415A 25
R-415B 105
R-416A 767
R-417A 1,955
R-418A 4
R-419A 2,403




Refrigerant Blends Global Warming Potential

(GWP)
R-420A 1,144
R-500 37
R-501 0
R-502 0
R-503 4,692
R-504 313
R-505 0
R-506 0
R-507/507A (or AZ50) 3,300
R-508A 10,175
R-508B 10,350
R-509/509A 3,920

Source: ASHRAE Standard 34
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AINDYTPA YI0NINN NINPTA TIVNN MNYPYA 39N NNPTN VRN TYW MNDPIT 1901 1975
IINPYUP SY08

NPIND D) NPOWN DWW MNTIN NN MIINND NNXR DY 2007 TIYD NN NPT NHNT PND
NY 0920 MDD ,DPPMIYND MIRPYN OYM NN NPOIW 1I2ND .MDIN DY nm
MIN DY NN NDSTN DY N2 M0 DY NPION)

220 MY

I co2e co2 cHa N20 HFCs*  PFCs* SF6  Unit

Mobile Combustion 13,373.66 13,058.49 0.77 0.96 0.00 0.00 0.00 metric ton
Stationary Combustion 126,517.57 126,160.09 3.47 0.92 0.00 0.00 0.00 metric ton
Process Emissions 15,573.90 15,573.90 0.00 0.00 0.00 0.00 0.00 metric ton
Fugitive Emissions 0.00 0.00 0.00 0.00 0.00 0.00 0.00 S

TOTAL DIRECT 155,465.13 154,792.48 4.24 1.88 0.00 0.00 0.00 metric ton

* HFCs and PFCs are classes of greenhouse gases that include many compounds. These columns may reflect the total emissions of multiple HFC and PFC
compounds, each of which has a unique Global Warming Potential (GWP). Emissions of each gas are first multiplied by their respective GWP and then summed in
the total CO2-equivalent column.

ons CO2e Cco2 CH4 N20 Unit

! o 144,709.39 144,497.64 1.10 0.61 metric ton
Purchased Steam 0.00 0.00 0.00 0.00 -
Purchased Heating and Cooling 0.00 0.00 0.00 0.00 =
TOTAL INDIRECT 144,709.39 144,497.64 1.10 0.61 metric ton

I NG CO2e CO02 CH4 N20 HFCs* PFCs* SF6 Unit

muI M1y

OPTIONAL INFORMATION

Information in this section is voluntarily provided by the participant for public information, but is not required and thus, not verified under
California Registry protocols.

lOptional Emissions CO2e coz CH4 N20 HFCs* PFCs* SF6 Unit
0.00 0.00 0.00 0.00 0.00 0.00 0.00 -
TOTAL OPTIONAL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -

Emissions Efficiency metric:
Emissions Management Programs:
Emissions Reduction Projects:

Emissions Reduction Goals:
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MNNN DO NPOIWN ,02IW2 MOITHIN NINXRN MIANND NNXR DY 2007 MVD NN NPT NONT PPN
TN 1DY,NOM OIPIIID NN DO PIPY ,PIPAT NP WIDN 551D Y0 DN VAN NPVYN
MO NNNM PPIMND DIN

230 MY

Mobile Combustion 36,070.87 34,901.36 4,91 3.44 0.00 0.00 0.00 metric ton
Stationary Combustion 8.247,5,39.01 Z,104,053.04 402.07 161.75 0.00 0.00 0.00 metric ton
Process Emissions 2,830 C5.10 2,830,585.10 0.00 0.00 0.00 0.00 0.00 metric ton
Fugitive Emissions 10,864.14 0.00 517.34 0.00 0.00 0.00 0.00 metric ton

TOTAL DIRECT 11,120,159.12 11,049,539.50 924.32 165.19 0.00 0.00 0.00 metric ton

* HFCs and PFCs are classes of greenhouse gases that include many compounds. These columns may reflect the total emissions of multiple HFC and PFC
compounds, each of which has a unique Global Warming Potential (GWP). Emissions of each gas are first multiplied by their respective GWP and then summed in
the total CO2-equivalent column.

Indirect Emissions CO2e co2 CH4 N2O Unit
Purchased Electricity 292,952.97 291,768.62 3.55 3.58 metric ton
Purchased Steam 1,540,688.00 1,537,578.00 30.00 8.00 metric ton
Purchased Heating and Cooling 0.00 0.00 0.00 0.00 >
TOTAL INDIRECT 1,833,640.97 1,829,346.62 33.55 11.58 metric ton

HFCs*

De Minimis Emissions

muIm»y

OPTIONAL INFORMATION

Information in this section is voluntarnily provided by the participant for public information, but is not required and thus, not verified under

California Registry protocols.

Optional Emissions CO2e co2 CH4 N20 HFCs* PFCs* SF6 Unit
Employee Commuting and Business 6,844.37 6,844.37 0.00 0.00 0.00 0.00 0.00 metric ton
Travel

Energy Exports 4.5 716.90 402,117.00 35.70 12.42 0.00 0.00 0.00 metric ton

TOTAL OPTIONAL 503,561..7 498,961.37 35.70 12.42 0.00 0.00 0.00 metric ton
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Direct Emissions CO2e
Mobile Combustion 3,428.85
Stationary Combustion 27,977.97
Process Emissions 0.00
Fugitive Emissions 0.00
TOTAL DIRECT 31,406.82

co2
3,428.85
27,977.97
0.00

0.00
31,406.82

CH4
0.00
0.00
0.00
0.00
0.00

N20
0.00
0.00
0.00
0.00
0.00

HFCs*
0.00
0.00
0.00
0.00
0.00

23N MY
PFCs* SF6 Unit
0.00 0.00 metric ton
0.00 0.00 metric ton
0.00 0.00 =
0.00 0.00 -
0.00 0.00 metric ton

* HFCs and PFCs are classes of greenhouse gases that include many compounds. These columns may reflect the total emissions of multiple HFC and PFC
compounds, each of which has a unique Global Warming Potential (GWP). Emissions of each gas are first multiplied by their respective GWP and then summed in

the total CO2-equivalent column.

Indirect Emissions CO2Ze co2 CH4 N20O Unit

Purchased Electricity 27,487.47 27,487.47 0.00 0.00 metric ton

Purchased Steam 0.00 0.00 0.00 0.00 =

Purchased Heating and Coaling 0.00 0.00 0.00 0.00 =

TOTAL INDIRECT 27,487.47 27,487.47 0.00 0.00 metric ton

De Minimis Emissions COoZe coz CH4 N20 HFCs* PFCs* SF6 Unit

OPTIONAL INFORMATION

Information in this section is voluntanily provided by the participant for public information, but is not required and thus, not verified under

California Registry protocols.

Optional Emissions coze
Other 745.90

TOTAL OPTIONAL 745.90

745.90

745.90

0.00

0.00

N20
0.00

0.00

HFCs*
0.00

0.00

mug Ny
PFCs* SF6  Unit
0.00 0.00 metric ton
0.00 0.00 metric ton
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Activity Factor

Methane
Carbon Dioxide
CO; Equivalent
Emission Factor

European Union Emissions Trading Scheme

Gross Calorific Value

Greenhouse Gases

Global Reporting Initiative

Global Warming Potential
Hydrofluorocarbons

Higher Heating Value

Intergovernmental Panel on Climate Change

International Organization for Standardization

Joule

kilowatt-hour

Lower Heating Value

alentMillion Metric Tonnes Carbon Equiv
Megawatt-hour

Net Calorific Value

«f

AF

CH4

CO,

COE

EF

EU-ETS

GCV

GHG

GRI

GWP

HFCs

HHV

IPCC

ISO

kWh

LHV

MMTCE

MWh

NCV



PIND NXIMNN NN Nitrous Oxide

D»VITIVO DXNINI APIWN 0N

Organization for Economic Co-Operation and Development

YPIINIFI-I9 YN Perflurocarbons
TOTNNIDD YW 177790 Sulfur Hexaflouride
(10 1> 1n) DN NIV Tera grams (10" g)
2N N0 Tera Joules (10" Joules)

World Business Council for Sustainable Development

World Resources Institute

N,O
Nm’®
OECD
PFCs

SFe

TJ
WBCSD

WRI



