2 C TGO Climate

. Action Academy

Jun
TGO

HangasmisuUs:lu -
AmsSuduUWawsunuavssAnsIBoan

e ..

WA.QS. UYU DSUA

amu“u:')nenmschumswzfiauuUaoamWﬂUUmmn

Climate Action Academy (CAA)
DVANISUSHISYONISABLISDUNS:=DN (DVANISUKIBU)

PP-awn.-TP032-1 USuUsvAson 2, 03/11/68




CAA, TGO | V\E‘Tﬂ’g\ﬂiﬂ’ﬁ szdunsuaunanswivasasfnagedn

&4 ¥hooilnousy

Aawiavduligaiumsuauwawsun
{us:audvAns

N1SATHUQUDUIUQUDIDVANS
Wa:-UuouULluUQUIVIASSIaIT

— — R R RN A R R

AsUS:LITUUSUIEUNIBLISDUNS:EDN
a:A1svyan1s1gvu

NNSNOUADULA:NISUDNISSUSDY
ASUDUWQAWSUNUDUDVANS

NGNS ANGY

PP-awA.-TPO32-1 USuUsvASuA 2, 03/11/68

C CA/

aun
TGO

TGO Climate
Action Academy




A

3

& n:nuswa\muma:mu
msuauansuﬁ!us-nuaonns

PP-awn.-TP032-1 USuUsvASYn 2, 03/11/68



e c TGO Climate
4

%N Action Academy
TGO

ASYIONIUNTANBISDUNS=DN

(Greenhouse Gas Inventories/Accounting)

“AsUs:=Ligudsuicunisuasnglla: oonaummsauns anmnnanssumo q)
laguaaoUsuiaunisudouia:Qanaunisilsouns: dnNUS:LTUlGIURUDY
uaoUsmfuLnaulmﬂumsUaaamumsuaquaanIuo"

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68




e [/ /\ TGO Clma
-

Action Academy

% { fhviSouns:on (Greenhouse Gases: GHGs)

fAgiISauns:=on (Greenhouse Gas: GHG)
aisus:naulusUuovmsluusseniA nonuaatusssummua aswuquauuuavommsnoozjuua Jaog
SvanAIUYIDAAULOWI: naatuu:)on:nunuaosoaaumhlsonﬂnUaaaaaﬂannwuw:)lanuuussanmn
ua=Asully
HUNELHAQ 1d1HSUS1I9MSABLSaUNS:DNBUACIY a 910dvaIusIgvIuMsUs:LuNans:NnuUdv IPCC auu
aiga

Iauma IaIUunonuaaiusssummua aswuulcwuuua [usouasglundunivlsouns:on
LWipvo1n lUUlSD\)EﬂﬂnO LENUYzNaNS:NUdaNISIAaN1I:IanSouRLAQDINAISAS: NyDVUUUOUDVANS
Q\manluaumsUaaaauuussenmn

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn




/‘: CA TGO Climate

%N Action Academy

A MBISDOUNS:=IN (Greenhouse Gases: GHGs)
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* Carbon dioxide (CO,) —_

* Methane (CH,)

* Nitrous oxide (N,O) o )

* Hydrofluorocarbons (HFCs) >  Minimum Requ1rement

* Perfluorocarbons (PFCs)

* Sulphur hexafluoride (SFy)

* Nitrogen trifluoride (NF)

* Trifluoromethyl sulphur pentafluoride (SF;CF;)

* Halogenated ethers (e.g. C,F;OC,H,, CHF,OCF,OC,F,OCHF,,
CHF,OCF,OCHF, )

* Other halocarbons (e.g. CF;l, CH,Br,, CHCL;, CH,Cl, CH,CL,)

* etc.

—
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ABLSauns:oNNAIUDUUS:NDUAIEMY 7 sUamunAduAuMelawsaistigdla laun Asuaulaoanlsd (CO,) binu
(CH,) luasaoanlua (N,0) [Blaswaoolsaisudu (HFCs) twpSwWaoolsaisuou (PFCs) Salwostons:waoolsa (SFy)
wazlulasoulaswaoolsa (NF,)
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Intergovernmental Panel on Climate Change

2006 IPCC Guidelines for
National Greenhouse Gas Inventories

Edited by Simon Eggleston, Leandro Buendia,
Kyoko Miwa, Todd Ngara and Kiyoto Tanabe

IPCC National Greenhouse Gas Inventories Programme
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IPPU Agriculture LULUCF

CO,, CH,, N,O, CO, Emissions CO,,CH,N,O
HFCs, PFCs, CO, Removals
SF,, NF, CH;-N;0

* Solid waste disposal
i * Enteric Fermentation
Fuel combustion . * Biological treatment
o - . . * Manure management ® Land use remaining
Fugitive emission ®* Chemical reaction ®* Incineration and open
*® Agriculture production ® Land use conversion

from fuel ®* Product use S . burning of waste
urning of crop

production residue * Wastewater treatment

and discharge
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0 misuwlKUW@oIwav (Fuel Combustion)
O Stationary Source: gUnsauHSaLASovINshlliinIstAdoun

o Boiler, Burner, Kiln, Diesel Generator, Diesel Fire Pump, 1a3avdaradn,nisid LPG lu
AYNSSUUS:NDUDIKIS, BALBaULUUIE LPG HSa:130au, sadauuuls LPG

O Mobile Source (On-road):
o €IUWIHU:=CV a
_ a4 ANULSDUNS:DNKAN
[ Mobile Source (Off-road): gUnsaurSaLASavvnsitAaaunla CO. CH. N.O
2 40 N2
o Forklift, sauq, sadn, saciaHRad,
O Railway, Waterborne Navigation, Aviation

o salw, 1So, LASovlU, LIoanoulaods

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn




B . CA TGO Climate
™ al:“’_l Action Academy
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0 mis$Hdu/$rlHavovidoiwavnogiuaniu=Ais/lo @zgﬂilun&m”aﬂ
2! 4

d mstnadasentail
" N1S:UDUNISYAS:LUQ (Detonation) @ BLISDUNSIDNHAN
= AS:uduUN1s Calcination €0, N0
» ns:usuMsLWY/anlkludvanshdovAUs:NDUUDVASUDU, NSTTWA, msuatua
= Msl@msuatualuniss:uuanyu SO,/SO,
= As:uduMswaauaululle (NH;), nsaluasn, Caprolactam, Glyoxal, Glyoxylic Acid

Q nstd/mss$Hduuavaisiadulous:zian
» a1squwavniaiuus:nouudv CO,, HFCs, PFCs
= JIsMAULEU WU R-134a , R-32, R-404A, R-407C, R-410A MBLIEDUNS:ONHKAN
= SF¢ (Sulphur hexafluoride) @ CO,, HFCs, PFCs, NF3, SF

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn




. TGO Climate
L\ - CA \ Action Academy

A ' B ] — [ [ [ ullll aun
.ﬁd A2DIVAVINSSU/UHAVUADIMTBISDUNS=DN TGO
O AdAssuNIstnuas/twi:=ua n/Uqusowun/laaoam AMsEouns=nKan
O wi:Uuanund/wu ROUROUTY CH,

organic matter

Methane oxidation; Methanogenesis:
CH, + 20, CO, +2H,0 Hydrogenotrophic: CO, +4H, - 2 H,0 +CH,
Acetotrophic: CH,COOH - CO, + CH,
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0 Avnssumsinuas/twi:uan/Usuusowun/1agvdas @ fyLSouns=DNHAaN
a mstdyuud ua:msiddonidovAus:nauvavlulastou €O, N0
‘- st
>\ [Removed from cycle| f
\ by harvesting s
L ,§£;§§ 1

-ve charge
Held weakly in soil

Nitrification

Nitrosomonas

+ve charge i
Held tightly in soil bacterium
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L AdASSUNISIAUQAS/ LW Uan/Uqusowun/laaoam ANBLSDUNS=DNKAN
CH,
Q Astagvdad
&"7
FE‘?P m’\mﬂ\‘ gt "'f; )l\) : ] .
METHAN acids awe b»_spmd«ed HYDROLYSIS ‘ i o ’/ Z.
4 -. - mo; su '::3“‘“'“3 \é~ } ! (

SUBSTRAT FEED
wining & shreding

SLUDGE ... .. ..
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d misdanisuovldanidnisgogdalguovuaisounse ANBLEDUNS:ONHAN

Q s:uutvalttds/tino CH, N,O
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0 AdNSSUMSQONAUNIBLISDUNSEDN
d msqané’uua:ﬁnlﬁum\)z'bmw (Biogenic removals and storage)
0 msUanaully / msUanua
O msiuwanmwii fMuidauns:onranNgnQanau
— ) - & —_ COZ' CH4' NZO
d misQanauua:natnuadginalulag

[ Direct Air Capture
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fd‘ msuaulasonlsdiisuir (Carbon Equivalent: CO,e)

AyLSouns=anuca:suaidmngmwliunsnmikinand:lansou (Global Warming
Potential: GWP) nluinauduagniuds:ansmwiunisunWsodndiusouua:ong
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ﬁa £ msuauladanlsdiiouirii (Carbon Equivalent: CO,e)

2 CAATGmicsieny
“mudtulRoglusUunonisAsuoulaaanlsdlneuini (Carbon dioxide equivalent: CO,e) IRIGAVANYMWIU

msniilRinan1d:1ansaulus:e:10a1100 Judv IPCC (GWP100) 3uaiuisndivavain IPCC Assessment Report
(AR)” ua:mun oun. MKualr

m GWP (100 years) - CO, e/substance

2"d Report (AR2) 3'1 Report (AR3) 4h Report (AR4)

5th Report (AR5) 6% Report (AR6)

Co, 1 1 1 1 1
FossilCH, N/A N/A N/A 30 29.8
Non -FossilCH, 21 23 25 28 27

N,O 310 296 298 265 273

NF, N/A N/A 17,200 16,100 17,400

SF¢ 23,900 22,200 22,800 23,500 24,300
HFCs 124 - 14,800 4-12,400 4.84-14,600
PFCs 7,390 - 12,200 6,630 - 11,100 7,380 - 12,400

PP-awA.-TPO32-1 USuUsvASon 2, 03/11/68
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2 msuaulaaanlsalnguin (Carbon Equivalent: CO,e)
-
Chemical Lifetime g;f?cl|:rg Zﬂlzlc?;?:gr Gwp lgg-ﬁg;r GWP E'EFTP GTP 5’3?-”: GTP ] é&n{ETP GTP
Formula (Years) (W m* W 20-year (W 2 100-year K E:_a,; 20-year K :;_?; 50-year K k;‘:a}r 100-year
ppb 7 yr kg 7) yr kg ')

s sea” 1.37e-5 2.48a-14 1 9.17e-14 1 6.8de-14 1 B 1716 1 547a-16 1

CH. 12.4 349304 208012 &4 2ale-12 28 4.62c-14 a7 209153 14 2.340-1%

CH, 12.4 3.53c-4 211e-12 a5 2.730-12 20 4.63c-14 3] 9.55c-15 15 3.11e-15%

M0 1211 3.00e-3 6.530-12 264 2.430-11 265 1.88c-13 277 1.74e-13 282 1.28e0-13 234
CClF 4.0 0.26 1.72e-10 6200 4.2 8e-10 4660 4.7Me-12 6a90 30e12 4890 1.28e-12 2340
IR, 1000 0.32 2.60e-10 10,800 9.39%-10 10,200 1.Me-12 11,300 B %012 11,000 4.62e-12 2450
CCIF, Bd0.0 0.25 2.71e-10 10,900 1.2 7e-0% 13,200 §.9%-12 11,700 B.77e-12 14,200 8.7e-12 15,900

CCLFCCIR, 8h.0 (.30 1 Bde-11 6490 5.34e-10 5820 4. ble1k 6730 18512 6250 2Ahe-12 4470

CCIRCCIR, 1800 0.3 1.9322-10 1710 ! 88e-10 8590 500817 2190 5. 56he-13 9020 4 BEe-12 8550

CCIF,CF, 1,020.0 0.20 1.462-10 5860 1.03e-10 7670 437892 6310 4.81e-12 7810 49812 8930
CHCLF 1.7 015 1.352-11 543 1.35%-11 148 1.31e1% 192 1.59214 26 1.12a-14 20
CHCIF, 11.49 0.1 1.322-10 5280 1ake-10 1760 FETek 4200 513213 832 143213 262
CHCILCF,CI 1.0 017 S.43a-1F 218 H.43e-12 59 4.81e-14 7o 62515 10 4. 47a-15 8
CHFCICRC, 34 0.1 236211 845 2.37e-11 258 PR E 425 209214 48 1. 86=-14 36
CHCLLCF, 1.3 015 728212 292 728212 749 6.71e-14 a8 24515 14 G 00e-15 11
CHCIFCF,CI 4.0 0.23 337211 1350 3391 370 451813 6859 A.A4e14 72 28a14 51
CHCIFCF, 5.9 0.20 467e11 1870 4.83e-11 527 T.63e13 1120 7AGe14 121 4.03s-14 74
CH,FCFCI, 4.3 017 3.07e-11 1230 3.10e-11 338 4.27e-13 624 414214 a7 2.58e-14 47
CH,CCIF 9.2 0.16 6.362-11 2550 71711 782 1.27e-12 1850 167213 21 6.0%a-14 111
CH:CCIF; 17.2 014 1.25e-10 5020 1.52e-10 1960 30e12 4390 8.46e-13 1370 1.952-13 356
CHELCFCF, 1.9 0.22 1.17e-11 459 11711 127 1.17e-13 170 1.38e-14 22 9.652-15 18
CHCIFCF,CCIF, 5.9 0.29 4.650-11 1860 4.810-1 525 7Ele-13 1110 743014 120 4.0 e-14 i3
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Common chemical name or
industrial designation

Chemical formula

GWP values for 100-year time horizon

Fourth
Assessment

Report

Fifth
Assessment
Report (AR5)

Sixth
Assessment
Report (AR6)

Major Greenhouse Gases

Fully Fluorinated Species

msuaulasonlsaineuini (Carbon Equivalent: CO,e)

CCA

aun
TGO

TGO Climate
Action Academy

PFC-14 CF4 7,390 6,630 7,380
PFC-116 CaFs 12,200 11,100 12,400
PFC-218 CsFs 8,830 8,900 9,290
PFC-c216 c-CsFs >17,340 9,200

PFC-C-318 (PFC-318) ° cyc (-CF2CF2CF2CF2-) 10,300 9,540 10,200
PFC-31-10 ¢ n-CaFio 8,860 9,200 10,000
PFC-41-12 ¢ n-CsFi2 9,160 8,550 9,220
PFC-51-14 ¢ n-CsF14 9,300 7,910 8,620
PFC-61-16 n-CsF16 7,820 8,410
PFC-71-18 n-CsFis 7,620 8,260
PFC-91-18 © CioFis >7,500 7,190 7,480
PFC-1114 CF=CF; <1 0.004
PFC-1216 CF3CF=CF2 <1 0.09
Pentadecaflucrotriethylamine N(CaFs)3 10,300
Perfluorotripropylamine N(CF,CF,CF3)3 9,030

Carbon dioxide CO2 1 1 1
Methane — non-fossil CHa 25 28 27.0
Methane — fossil CHs N/A 30 29.8
Nitrous oxide N20 298 265 273
Nitrogen trifluoride NF3 17,200 16,100 17,400
Sulfur hexafluoride SFe 22,800 23,500 24,300
| il | W ALY
HFC-23 CHF3 14,800 12,400 14,600
HFC-32 CHzF2 675 677 771
HFC-41 CHsF 92 116 135
HFC-125 CHF,CFs 3,500 3,170 3,740
HFC-134 CHF2CHF2 1,100 1,120 1,260
HFC-134a CHzFCFs 1,430 1,300 1,530
HFC-143 CHzFCHF2 353 328 364
HFC-143a CHsCF3 4,470 4,800 5,810
HFC-152 CHz2FCH2F 53 16 21.5
HFC-152a CH3CHF 124 138 164
HFC-161 CH3CHF 12 4 4.84
HFC-227ca CFsCF2CHF2 2,640 2,980
HFC-227ea CF3CHFCFs 3,220 3,350 3,600
HFC-236cb CH2FCF2CF3 1,340 1,210 1,350
HFC-236ea CHF>CHFCF3 1,370 1,330 1,500
HFC-236fa CFsCH:CF3 9,810 8,060 8,690
HFC-245ca CHzFCFlzCHFz 693 716 787

TGO | nangasmatszduen fuauyansuivasassinadedn

PP-awn.-TPO32-1

Source: Intergovernmental Panel on Climate Change (IPCC), Second Assessment
Report (1995), Third Assessment Report (2001), Fourth Assessment Report
(2007), Fifth Assessment Report (2014) and Sixth Assessment Report (2020)
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fd‘ msuaulasonlsdiisuir (Carbon Equivalent: CO,e)

"finsiudsuisunisUangudaznsuazlidonldAl GWP,,, 910 5" Assessment Report (AR5) uov IPCC”

Jsunaunisuany
(kgCO,e)
co, 200 1

200 x 1= 200
CH, 5 28 5x 28 = 140
N,O 0.2 265 0.2 x 265 = 53
SF, 0.01 23,500 0.01x 23,500 = 235

SouU 628

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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co,

CO, 200 x1

nYNSSU 1 CH, 20 x 28

= 1,555 kgCO,e
N,O 3x 265

CO, 70kg CO, 70x1

NONSSU 2

CH, 100kg [t

SRR AN = 4,460 kgCO.e

I.'\

N,O 6kg N,O 6 x 265
GHG Emission = 14,765 kgCO,e

CO, 100 kg CO, 100 x1

fonssu 3 Rl - 8,750 kgCO.e

N,O 30 x 265

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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TGO

o S=QuUUS:LNA

- MudgunisUanagnmsiSouns:onuovus:LNA (National Communication)/ Utu8nisUaoe
ABLEouUnNs=dns:auus:LnA (National Greenhouse Gas Inventories)

e IPCC Guidelines for National Greenhouse Gas Inventories
| 8~ ° S:d_UlﬁE)\)

« Uty8nsUdangnisiSouns:=ons=auliJov (Community-Scale Greenhouse Gas Emission
Inventories), MSuouwawsunuavtiov (City Carbon Footprint)

» Global Protocol for Community-Scale Greenhouse Gas Emission Inventories

ﬁ e SEQUDVANS

« Ury8nsUanonslSouns:9ns:audvAnNS (Corporate Greenhouse Gas Accounting),
AISUDUWCQ WSUNUovovAnSs (Corporate Carbon Footprint: CCF /Carbon Footprint of
Organization: CFO)

e GHG Protocol, ISO-14064-1
¢ SzIQUWAaOANTUN

- MSUDUWaWSUNUdVYWaaneun (Carbon Footprint for Product: CFP)
« 1SO-14067, PAS2050,

PP-awn.-TP0O32-1
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nusltivniasdassnisiSouns:=2n A.Ff. 2000 — 2022

400,000
=3
Q
O 300,000
(&)
=
» 200,000
<
=
& 100,000
S
‘@ 0]
@
5
¢y —100,000
T
(O]
-200,000
O — @ M S WD © I~ O O O — &N M < W O~ 0 O O — o
S O 8 8 o O 80 80 8 8 Fr - = X = = = = = = & o
S O O O O O O © O O O O O 0O O O O O o o o o
[SUREE SUE <X SUINIY SV IR SV AR SV IR <Y AR S R S VIR <N AR VI SV SV VR SN A SN VA VAR SR S A SV A oY
| | Energy @m» Waste @m» LULUCF
| Industrial Processes and Product Use Agriculture Net emissions

(including LULUCF)

)
THAILAND'S FIRST ¢ & 58

BIENNIAL TRANSPARENCY REPORT tgw’

N1AWAIIIU
254,307.21 ktCO eq
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o S=QuUUS:LNA

- MudgunisUanagnmsiSouns:onuovus:LNA (National Communication)/ Utu8nisUaoe
ABLEouUnNs=dns:auus:LnA (National Greenhouse Gas Inventories)

e IPCC Guidelines for National Greenhouse Gas Inventories
| 8~ ° S:d_UlﬁE)\)

« Uty8nsUdangnisiSouns:=ons=auliJov (Community-Scale Greenhouse Gas Emission
Inventories), MSuouwawsunuavtiov (City Carbon Footprint)

» Global Protocol for Community-Scale Greenhouse Gas Emission Inventories

ﬁ e SEQUDVANS

« Ury8nsUanonslSouns:9ns:audvAnNS (Corporate Greenhouse Gas Accounting),
AISUDUWCQ WSUNUovovAnSs (Corporate Carbon Footprint: CCF /Carbon Footprint of
Organization: CFO)

e GHG Protocol, ISO-14064-1
¢ SzIQUWAaOANTUN

- MSUDUWaWSUNUdVYWaaneun (Carbon Footprint for Product: CFP)
« 1SO-14067, PAS2050,

PP_gwa -TP0Q32-1
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msSusuwawsurivovovAns (Carbon Footprint of Organization: CFO)

“A1sUS:=LIUUSUIEUNISUADEIUA:QONAUA1BLSDUANS=0AALAAD A
ADASSUCIIV Q uovovAAasivnivasvila=-nmoal laguaavusuiraunisuans
A161Souns=onNvHUanUs=LoulaturUsguavisyiauIAgULNIAUNISUaDg 18

a1suoulaoonlsa”

VAN
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msusuwawsurivavnaansun (Carbon Footprint of Product: CFP)

“A1SUS:LIUUSUIUNISUADEUA:QONAUA1BISDUANS:DANLAQDINADASSLUCIIV 9 A
(A8DTDV1aDQINIASTIUDVIICIa=NAA A laguaauUsureun1suangnuISouns:=on

AvHUQAUs=LTUIGIURUIgUDVUS R UL AsUimfuaIsdaaariisaisuoulanonlszd”

s1oviutduusunnuddHuUdunaasfitun 1su kgCO2e/ton,

gC02e/Piece, gC02e/m3
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.ﬁd t‘iashHunlumsg'lu51o§o!umsds=lﬁum:'s'uauu_mwfuﬁs:c'iuaoﬁns (CFO) =

* 1SO14064-1 e UoMKualunIsAIUDaULLASIgVIU
* GHG Protocol (WBCSD) AISUDUWQWSUNUDVDVANS (DUN.)

The Greenhouse Gas Protocol

INTERNATIONAL I1SO
STANDARD 14064-1

e
Greanhouse gases —
Part 1:
Spacification with guidance at the
organization level for quantification and
reporting of greenhouse gas emissions
and removals

(G 4 wha de seme —
PR 1 SpONIsONs S 00Mes ONSOYCRS, Ay WG D8 MPEETES.
o des

o gy § ol i T

A Corporate Accounting and Reporting Standard

SCRINER EDITION

ISAIUDUNASIDO
ISURS0VOVANS
— Fgtranon T )
e B 40841 S| SEPP T S
__ i P . fau dans ol oms T uEosweEin o sunnul

—= Eusngnn & (olylsutgossen U, nonmim 2405)
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g diia/unasgiulumsus:iiuna:uaavwanmsusuWawsunlus:GuavAns ™

L J "

daHan: UonHualunisAUdTULA:
S1EVIUAISUDUWAWSUNYDY

DUANS =
daogvdiln/TafKuadua (1Y) S
* |SO14064-1 .

* GHG Protocol (WBCSD)
daodhvdiio/dofHuadua:

« 2006 IPCC Guidelines for National =
Greenhouse Gas Inventories e

* Compendium of Greenhouse Gas e
Emissions Methodologies for the -
Oil and Natural Gas Industry (API) T B

* CO, and Energy Accounting and sA1uoNIAzS 101U
Reporting Standard for the Cement izovovsins ==
Industry (WBCSD/ CSI) i el g o e
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_ﬁ ﬂ'ISllU\')US-lﬂI1ﬂ1SUE|B£Iﬂ1Z’lSDUﬂS--’DﬂI'I'I\)ClS\)lla-I'l'l\)BDl.lCl'\IJ GHG Protocol

Q00OPCCOO

Scope 2 Scope 1
INDIRECT DIRECT

A Scope 3 ‘ rio ' '

ol [ ' Action

Scope 3
INDIRECT

o

purchased
q::;d :c:::' transpoctaton
‘ ) ti
prarchaied doclicty, doun. ardd distribtioe
heatnng & coolng forawn e
Compng ‘ |
facilitoes }
capital ‘
qoods : ‘:
52" processng of
fui 300 e soid products
anergy rekated , # '
N bosnes
= - i vehidies se of sold a o) ol
anspoctation e
ard Nt mion wasie reod end-ofife
tealment of

ganecated in

cparations sol products

Upstream activities Reportmg company Downstream activities
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.
_ﬁd MsSUUvUS:LANAISUEDgABISOUNS:-INNIVASYLLA:NIVID UM GHG Protocol

1 2 3
- . ﬁ purchasgd goods, services o
E company facilities purchased electricity, and capital goods ﬂ
stearm, hfeatmg & fuel and enerqy processing of sold
cooling for own use L
related activities leased assets QU fnd Be
s : : sold products
company vehicles - ' ‘
% business travel and end-of-life treatment
employee commuting of sold products
: transportation,
=S ste ted
o genera o distribution @ franchises
operations
: e A e Upstream &
Reporting Company Upstream Activities Upstream Activities  pownstream
Scope 1: Direct Scope 2: Indirect Scope 3: Indirect
Greenhouse gas emissions Greenhouse gas emissions Greenhouse gas emissions from sources not owned or directly controlled by a company
from sources that are owned or resulting from the generation but related to the company’s activities.
controlled by a company. of electricity, heat or steam

purchased by a company. o
PP-awn.-TP032-1 UsSuuUsvAsvn 2, 03/11/68
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DU["I

f- 4 amisuuvUs:tANNIsUdDgAIBISOUNS-IANIVASYLLA:NMVYIIUAIU GHG Protocol

1  Direct GHG emissions and removals

company facilities Direct emissions occurring from sources that are owned or controlled by the
company
@ omayvehices  ©  UHavUdDBMBISDuns:anlasasv (U

mSLmIHuwalwaoiuaUﬂsmHsalnsaoansnluumsmaaun Llsu HuaIam LAY,
lnsaoaumaumumutuml—isumswamﬂs uaIWWmcmaaZuamuUs NDUNIS La: DU

mSLmIHUlualwaotuaUﬂsm 1A$DVINS KEDLASDVEUANTNISIAZDUN LU STUWIKUER
DvANSLUULDUDY La:zdu

Reporting Company ns:usuMsk$aUPAseAlNIMsUdpafuidauns:on Wuns:usunswaauauluids,
, NS:UDUNISIULAABLUBU Ua=ou a
Scope 1: Direct
Greenhouse gas emissions mstuHsamss:IHauaomzﬂsams on LEu fusdinunnuatuadds, musssuum
from sources that are owned or ns:uunotihdvAng, arsiAduLdiu (Mo CFCs wa: HFCs) vIAS:uUMANULEL,

trolled ;
b Sl o Sawwasions:waoolsa (SF,) mnaunsadlww, arsauiwaviidovAus:nauuaw CO,

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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E\A P aun

_ﬁd MsSUUvUS:LANAISUEDgABISOUNS:-INNIVASYLLA:NIVID UM GHG Protocol

2 * Energy indirect GHG emissions

purchased electricty, Indirect emissions from the generation of purchased energy which is

, heating & - ’ -
s T consumed in the company’s owned or controlled equipment

o uKavUasumausisauns:anlagaauannmsiswavviu

msIBTWWA Tath thdou HEathidu AgoonovAnNsMeuALINUIGAU
aUNSTU LASDVINS HSDLASDVYUAUDVDVANS

Upstream Activities

Scope 2: Indirect
Greenhouse gas emissions
resulting from the generation
of electricity, heat or steam
purchased by a company.

PP-awA.-TPO32-1 USuUsvASuA 2, 03/11/68
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fd mMsuuvUs:1nnAsUadgmMBISauns:aNANMvAsvila:N1vdduMmuU GHG Protocol

e Other indirect GHG emissions

275 chased goods, servi . .
;’,‘:{, c;f,a,ggoo;” - @ mastRants Optional reporting catego_ry t_hat all0\_Ns _for
6 oy @ Mike sl of sold the treatment of all other indirect emissions
e products and use of - - = = cu i
elated actite e ssi soldpltil - (hagwuHavUddef1Bdu a
%) business travel and @ @ end-of fe reatment L ADASsSUA 9 NpvAnsdaumifiaiansUdog
ETOen Coffemtng g Sold pecxhichs msLsouns:=onlagnovAnsiulaidulviuovHsSo
. transportation, ThY
@ :::rt:n%er:;erated 2t distribution @ franchises I..J-E)'] U:]OF\D.UF]U
(aJe 13RIV EIT]
Upstream Activities gg‘j\t,:‘i?rfga?n | ﬁaﬂss_umsUa'aaﬁwl§auns:anuao
Suppliers
SCOPE: lndiowt | AonssunisUanonuiSauns=onuavanm
Greenhouse gas emissions from sources not owned or directly controlled by a company v

but related to the company’s activities.

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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ISO 14064-1(2018)

GHG Protocol

CFO (oun.)

Category 1: Direct GHG emissions and

removals

Scope I: Direct GHG emissions and
removals

Js:iani 1n1sUdogia:Qanaunsisauns:on
NIVASVYDVDVANS
(SCOPE 1: Direct GHG emissions and removals)

Category 2: Indirect GHG emissions
from imported energy

Scope 2: Energy indirect GHG emissions

Js:tani 2 N1sUdanoisi€ouns=onn1v9aud1nNns
{Gwavviu
(SCOPE 2: Energy indirect GHG emissions)

Category 3: Indirect GHG emissions
from transportation

Category 4: Indirect GHG emissions
from products used by an
organization

Category 5: Indirect GHG emissions
associated with the use of products
from the organization

Category 6: Indirect GHG emissions
from other sources

Scope 3: Other indirect GHG emissions
3.1 Purchased goods and services

3.2 Capital goods

3.3 Fuel- and energy related activities
(not included in scope 1 or scope 2)
3.4 Upstream transportation and
distribution

3.5 Waste generated in operations

3.6 Business travel

3.7 Employee Commuting

3.8 Upstream leased assets

3.9 Downstream transportation and
distribution

3.10 Processing of sold products

3.11 Use of sold products

3.12 End-of-life treatment of sold
products

3.13 Downstream leased assets

3.14 Franchises

3.15 Investmentstro32-1  Usuusonson 2, 03/11

Us:tani 3 nsUdosmsiEouns:onnivdaudua
(SCOPE 3: Other indirect emissions)
3.1Ms¥DI00AU Ua:zusN1s
3.2 Jumus:tannu X
3.3 NvNssuNLAgdUDVAULBDIWAYLA:WaVVIU lasll
GusaumsUs:u‘JumsU:-iaaﬁ"wzjL§auns:anﬁlﬁ
stiovwuludssann Tuaz 2 uad
34 Msuudy ua:ns:eaumaud
3.5 mMsAdaudvldgNiAaNNASANTUADNSSUUDY
DVANS .

3.6 MSLQUNIVLWDSSAD
3.7 mMsLGuNvyaVWUNYIU
3.8 misiBaunswonty
3.9 MSUUED Ua:AS:NYAUA
3.10 MsuUssUauAINDvANSIIKLIY
3.11 Ms[3VIUYDINANAUNNDVANSI KUY
3.12 MSAYABINNAOATUNNDVANSIHUNEY
3.13 N1sUADULBIGUNSWEIUDVDVANS
3.14 uwsulsa

6315 A1savnu




Organization

Boiler
Burner
Furnace
Incinerator
Kiln
Emergency Gen.
Fire Pump
Vehicles
Forklift

Chiller
Air Cond.
Air Dryer

Fire Fighting
System

Septic Tank
Landfill

b
=]

nstWKUWGolwav (Stationary &
Mobile)

stnauhnseLAl
nslg/nssSH3u/Sclrauovans
auwwav
A1sSH3u/SolRavdvaisnAULEU
(uszuuMmAULEU/s:uuUSUDINIA
ms{gJe/arsusudsvau/Juuidiu
WURLWI: Uan/wunawa:

SN
ASIWUN/LAVIHED YN
AISLIALAS

msmaoamua Yamsyadad
s:uuUidautdgnLuu Anaerobic
digestion

AsvNauUDVLFY
MSIWIMaleudLde

DU
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A

Direct Emission

(Company Facilities &
Vehicles)

A

Scope1
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Organization & Supply Chain

Organization

Direct Emission
Fuel
Combustion
Chemical
Reaction
Product Use/
Leakage
Waste
Treatment
Etc.

PP-awBe] P032=1USUUSUASON 2498/11/68
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Organization & Supply Chain

Organization

Direct Emission

* Fuel
Combustion

e Chemical
Reaction

* Product Use/
Leakage

* Waste
Treatment
* Etc.

Energy Indirect Emission: Purchased electricity, steam, heating & cooling for own use - Scope 2
PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Organization & Supply Chain

Organization 1

Direct Emission

* Fuel
Combustion

* Chemical
Reaction

* Product Use/
Leakage

* Waste
Treatment

* Etc.

Other Indirect Emission - Scope 3
PP-awn.-TP032-1 USuUsvASN 2, 03/11/68
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BUSINESS
TRAVEL

Scope 3: Cat. 6
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Organization & Supply Chain

EMPLOYEE
COMMUTING

Scope 3: Cat. 7 Scope

PP-awn.-TP0O32-1

Onc

LEASED FRANCHISES
ASSETS

3:.Cat. 8 & 13~ Scope 3: Cat. 14

USuusvnson 2, 03/11/68
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TGO
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Scope 3: Cat. 15
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_% i HanmisWugiulunisus:iiuna:nss18vIUMSUDUWAWSUNTUDVDVANS
“GHG accounting and reporting shall be based on the following principles”
« ADWASVUS:LGU (Relevance)
* ADWASUDDUaUYsal (Completeness)
« ANWIUYaugvnu (Consistency)
* ADWQANCDY (Accuracy)
« A WlUsvla (Transparency)

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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“a3asvus:tau (Relevance)”
e |SO 14064-1

Select the GHG sources, GHG sinks, GHG reservoirs, data and methodologies appropriate
to the needs of the intended user.

e GHG Protocol: WBCSD

Ensure the GHG inventory appropriately reflects the GHG emissions of the company and
serves the decision-making needs of users - both internal and external to company

e JorHUAluMSAIUDAULLA:SIEVIUAISUDUWAWSUNUDVDVANS: DUA.

AatdanuxavUans 1nuazau AntAu Joya ua:s:10gudsAKU:auAuAILADYNISUDY
NaULUHUY

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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n e + .
f- Hanmswugiulumisus:1duua:n1ss18vIUASUDUWAWSUNUDVIDVANS

“AdWAsUNDUauysal (Completeness)”
* 1SO 14064-1

Include all relevant GHG emissions and removals.

e GHG Protocol: WBCSD

Account for and report on all GHG sources and activities within the chosen inventory
boundary. Disclose and justify any specific exclusions

¢ JorfHUAlUMSAIUDULLA=SIEVIUAISUDUWAWSUNYDVDVANS: DUA.
sOUNMsUdngua:QanaumusLsouns:=onNuHUQNLAEIUDY

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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“auludaudonu (Consistency)”
e |SO 14064-1

Enable meaningful comparisons in GHG-related information.

e GHG Protocol: WBCSD

Use consistence methodologies to allow for meaningful comparisons of emissions over
time. Transparently document any changes to the data, inventory boundary, methods, or any
other relevant factors in the time series.

e JorHUAluMSAIUDAULLA:SIEVIUAISUDUWAWSUNUDVDVANS: DUA.
awnsauindayamusiSouns:=onuidsgulneuuasludaudv anandovioulavuazineutAgonula
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“A>WQnadv (Accuracy)”
* ISO 14064-1

Reduce bias and uncertainties as far as is practical.

e GHG Protocol: WBCSD

Ensure that the quantification of GHG emissions'is systematically neither over nor
under actual emissions, as far as can be judged, and that uncertainties are reduced as far
as practicable. Achieve sufficient accuracy to enable users to make decisions with
reasonable assurance as to the integrity of the reported information.

«  JorfKUAlUMSAIUDULLA=SIEVIUAISUDUWAWSUNYDVDVANS: DUA.
aaona wa:AmluuuusuliuIAngatnAv:Uuala
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“adulUsvla (Transparency)”
* ISO 14064-1

Disclose sufficient and appropriate GHG-related information to allow intended users to
make decisions with reasonable confidence.

e GHG Protocol: WBCSD

Address all relevant issues in a factual and coherent manner, based on a clear audit trail.
Disclose any relevant assumptions and make appropriate references to the accounting and
calculation methodologies and data sources used.

e JorfHUAluMSAIUDULLA:SIEVIUAISUDUWAWSUNUDVDVANS: DUA.

WalWgUaan18Ll5ouns:=oN2Ea10IWEOWD Lazti:autwalinduldisuigasadiluiglunis
aadulslapgnviiuzay
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JuaouKan 3 guaou laun

(1)  nIsAMKUQUDUWAUDVDVAAS (Organizational Boundaries)

(2) NISAKUQUDULUAUDVNISS18VIU (Reporting Boundaries) ua:
(3) msAUDEUUSUIEUNISUdDeLa:QanaunIsLlsouns:on

ISMUDUNaSsSIIEO

UNJOVO0ANS
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The Greenhouse Gas Protocol -~ 1. s:yuHavUadngmulsouns:on —

) AMHUAQlUudNIVluNIsSAIUdTU/USELDU —

3. 1NUSJUSIuTBYAIA:LdDN Emission Factor

K onenants et il i A 4. NNSAIUDUNISUdDINBLESDUNS:EDN

REVISED EDITION

R e m 5. SOUSDULA:UIQVWAlUS:QUDVANS o
|
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1. SsULHAVUADENBLSDUNS=N

——— 11 MHUQUaULUOUdVIVANS (Organizational Boundaries)

12 MKUQBiafMBEauns:=9nNAv:RAIN1SSI18vIU

— 1.3 MKuQuauLwanss1evU (Reporting Boundaries)
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1. SsULHAVUADENBLSDUNS=N
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1.1 AMMHUQUDULUOUDVDVANS (Organization Boundary)

* 1S5S0 14064-1

Grouping of activities or facilities in which an organization exercises operational or
financial control or has an equity share

e GHG Protocol: WBCSD

The boundaries that determine the operations owned or controlled by the reporting
company, depending on the consolidation approach taken (equity or control approach)

e JamKualuNISAIUIEULAZSIEVIUAISUDUWAWSUNUDVDVANS: DUA.

ADNSsU KD S:uUUBUDEAIUE:QdN NPVANSAZUAUMISAILTUVIU KEDAZUAUNIYMSIOU H3DIJ
nsduduaunssuans
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a1SudsuwawsunuavavAns (Carbon Footprint of Organization: CFO)

“A1sUS:LTUUSUIUNISUaDEUAa:QaNAUN 16150UANS=DANLAQDINADASSU
c170 9 YoVOVAANSHVNIVASVIa:-NwoaU laguaavlsuirsunisuangnisisouns=omn
nvruanuUs:toulaluru>guovUsuautagunaunisUanamsnisusulaooonlsza”

2vANS (Organization)

“ApA1sATIDWIVAULAY USUN nduusun dUnviu 3a1HAD KUV IU H1V
HU&ZU auiAy BvANSAISAAA HSD da1UU HSD dJUviUu HSD Halgaouviu [d710o:
tJuniAsg HSo 1onusu”
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1.1 AMMHUQUDULIUQUDVDVANS (Organization Boundary)

. lUUﬂ'\Sﬂ'\HUOD'\UHUDU\)'\U o 1AS, EI'\Uﬂ\)'\U wun facility KHSoAYNSSUNSUaDuMBLSOUNS=DN
IHUU'\\)I’]D ﬂﬂU'lU'lSDUIDlUUUE)\)E)\)F\ﬂS (nomomso N1VDDU)

*  LUDMVYNISAHUQUDULUQUDYUS:NDUIUADE
= misiHuauauwalagoFgnistudiumunssuans (Equity Share)
= MsAHUQUDULUAlagAEgNISWDISTUND IWNDASADUAL (Control)

= MSsAdUAUMISALTUVIU (Operational Control)
= AsSAdUAUNIVAISLOU (Financial Control)
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nmsmkuauouwalagoAgnisUudiucunssuans (Equity Share)

* Equity share is the percentage of economic interest in, or benefit derived
from, a facility. This consolidation approach increases the usability of GHG
information for different users and aims to mirror as far as possible the
approach adopted by financial accounting and reporting standards. The
equity share approach can be particularly useful for multinational
companies with operations in a number of different jurisdictions aiming to
determine their GHG inventory.

« DuANSYaMUTYENIsUaDY wa:=/HSo QanaunisisSauns:onNUdoevINS:uUaIY .
dadiuyovanuau:N1SsOUNU KSoavnulugunsal HSoHUDYWAAUU ' &

« MSUUVMUNSSUENS ASouazuavtudiunvlAsugAmansksonaus:losunlasu
WO1SEUNMUAQddUUDVANUYU:NNSSIUNUKSDMSavnu
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N1SATHUQUDULUALAgDIFYINISWISEUNDIUNIDNISAIUA (Control):

« DuANSYaNUTYENIsUdangHSDQaNauNBLSauns=anvINAISALduvIuNauAdUAUSDEa: 100 Ngla
wusnivuuuAduAU:liUUsIUNIsUdngHSDQaNauNBLSaunSs=NINNISAILdUVIU (operation) NlL
28jlUUDUUITNISADUAL NISAIUAUDIDHUNEAVNVAIUMSIOUKSDNISAILTUVIU DVANSDIDLADNLNEUN
(atneunKHivszHIWUUINIVULUUAIUALAIUMSALTUVIUKSDAIUMISIOULD{GULUINIVULUUADUAL
(control) lumssausouUpYaNMIsUdDgHS2QOAAUNIBLSDUNS:DN
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N1SATHUQUDULUALQYDIFYNISWIISTUIDIUIDNISAIUAL:
N1SAJUAUNISOILOUVIU (Operational Control)

* An organization has operational control over an operation if | ]
it, or one of its subsidiaries, has the full authority to
introduce and implement its operating policies at the
operational level

 puANsNNIsAdUAUAIUNISAILTUVIUUU [uMSUUGVIUULRD:D
ouvLtaulunistauaulevigna:uihlugnisujuans:aunis
aduviutuovAnsHSausSYngaaluLASD
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NISAHUQUDULWALAgDIAYNISWIISTUIDIUIDNISADUAL:
ANSAdDUAUAIUNSLOU (Financial Control)

* An organization has financial control over the operation if it
has the ability to direct the financial and operating policies
of the operation with a view to gaining economic benefits
from its activities

« puANSRTNIsAUAUGIUMSIOULU lun1sUAUALIU D:aiuisati
ulgurgarumstoulUmruanAnNIviuNISAILTUVIULWD
wWaus:lgsunvlASUIAONIWUIUDINAINSSUUDVAU

« Wo1stunluaufovAnsisuPAIUALMYMSIOU Gamudadiu
nvnswunliadudsSvta:gniss:yblusigviuvovovAnstUu
Han
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fdonuuu “Equity Share” Facility Ansounau:Us:nauludiea:lsiio?

a1n1HuUQlRoVANSA Facility NAsaunau Us:nauluade

S1IEVIUAD
lsovu “Z”
Company “A4"
Company “A”
Company “B”
Company “X"
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fdonuuUU “Operational Control” Facility NAsaunqua:Us:nauludigo:stnu?

a1n1HuUQlRoVANSA Facility NAsaunau Us:nauluade

S1IEVIUAD
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Company “A4"
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Company “B”
Company “X"
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1lA2NUUU “Financial Control” Facility NAsounaua:Us:nouluadgo:[suiv?

a1n1HuUQlRoVANSA Facility NAsaunau Us:nauluade
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PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn




B e c TGO Climate
=~ A . - - Action Academy
n T - — = - TGO
£yl sundumsus:iiumsSusuWawsuniuavavAns
“Equity Share” “Operational Control”
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Company: X Company: X
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1.1 MKUQUDULIUOUDVDVANS (Organization Boundary)

«  Jayandovuaavus:nou
— HanuuaaousuLuQuavdvANS LEU (uoytyiaus: NDUADNS, (uoutyalsvviu (sv.4, nuDd.
03/6), n:ldguunu, asdayyn, lauq, UWUNVLFaUWUALA:CULHKUY facility cnv a, NoDvANS

(organization chart)
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1. SsULHAVUADENBLSDUNS=N

— 1.2 MKUQBGOABLIEDUNSEDNND=RINISSI8VIU
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TGO

“

* Carbon dioxide (CO,)

* Methane (CH,)

* Nitrous oxide (N,0)

* Hydrofluorocarbons (HFCs)
* Perfluorocarbons (PFCs)

* Sulphur hexafluoride (SF) —
* Nitrogen trifluoride (NF,)

> Minimum Requirement

* Trifluoromethyl sulphur pentafluoride (SF;CF,)

* Halogenated ethers (e.g. C,F,OC,H., CHF,OCF,OC.F,OCHF,,
CHF,OCF,0OCHF,)

* Other halocarbons (e.g. CF;l, CH,Br,, CHCL,, CH,Cl, CH,CL,)

* etc.

“sliauavivisdunsonidavsisoiulumsdarveydisidouns:on”

ABLSauns:oNNAIUDUUS:NDUAIEMY 7 sUamunAduAuMMelawsaistigdla laun Asuaulaoanlsd (CO,) inu
(CH,) Tuasaoonlua (N,0) [olaswaoolsaisuou (HFCs) twoSwWaoolsasuou (PFCs) dalwosStons:waoolsa (SFy)
wazlulaswoulaswaoolsa (NF,)

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn



") [/ /\ TGO Clma

Action Academy

=~ o L -~
£yl sundumsus:iiumsSusuWawsuniuavavAns

1. SsULHAVUADENBLSDUNS=N

— 1.3 ANHUQUDULUONISS18VU (Reporting Boundaries)
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JuadUMSUS:LTUMSUDUWOWSUNUDVDVANS

3
1.3 AMHUQUIULUOMSS1801U (Reporting Boundaries)

* SO 14064-1-> MnLauI3A131 "Operational Boundaries” Wasutdu “Reporting Boundaries”

Grouping of GHG emission or GHG removals reported from within the organizational
boundary, as well as those significant indirect emissions that are a consequence of the
organization’s operations and activities
* GHG Protocol: WBCSD - Operational Boundaries

The boundaries that determine the direct and indirect emissions associated with
operations owned or controlled by the reporting company. This assessment allows a company
to establish which operations

and sources cause direct and indirect emissions, and to decide which indirect emissions to
include
that are a consequence of its operations

«  JorKUQlUNISATUDEULLAzSIBVIUAMISUDUWAWSUNUDVDVANS: DUA. = DALGUIEAIST “UduULaMS
dduviu” wWaguu “usulwaNISs1IgvU”

JsSuieumsUadngHSaQanaumslSauns:onNs18vIuUMeluuauluQuDvavAnS
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1.3 AMHUQUDULUOMSS1801U (Reporting Boundaries)

¢ WuMss:yUHavVUaDgMBLSDUNS:DNNVNIVASVLAzNIVDDUUDVDVANSIDHD:ISUND

*  DVANSADVS:YUHAVUADYNIDISDUNS:ONNVNIVASYLLA:NIVDDUUDVDVANSIH
ASUDOU LazmMKuav:=UuUsSIULKavUansmusisouns:=onliaBlusigviu

. Zunssﬁr‘ilu’ﬁusauuHa'oUa'aaﬁwﬁauns:anuHeioZoI:STuswmuﬁaoﬁmss:qlﬁqwa
nBaou uaovludanuHannswugu
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1.3 AMHUQUDULUOMSS18v1U (Reporting Boundaries)
¢ AKUQI=WIISEUNUKAVUADYNBLSDUNS:DN
{uds:ztnnlKuunvo
Us:tann 1 (Scope 1): o % s I prcs
Avnssu/uHavnnalRiAansUansfsiéou S - A '
ns:zonlasasv (Direct GHG Emission) Scope 2 Scope 1
Js:tnnn 2 (Scope 2): |
ﬁanssu/uHaioﬁfiaZﬁlﬁomsU:-iagﬁ'w@au f - seope s
ns=onlagdouanNnASBWavVIUNUILTILIDIA J INDIRECT INDIRECT
HU>gvIUM8UDNDVANS (Energy Indirect @ - @ =
GHG Em.ission) oy S & velo
Js:tnnn 3 (Scope 3): = R . m‘ﬂ L gi..
AvAssu/ukdvinalitAamsUdosiuisau g w T S
ns:=onlagdoudu a (Other Indirect GHG é - i i E o
Emission) S
Upstream activities Reporting company Downstream activities
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e {unisuosSusov CFO oun. v

oulaulHs1gvIuLAzUDNAISSUSDY
= Scope 3 r Scopé 3 law1: Scope Tua: 2 [a

INDIRECT INDIRECY _
J il \C; e lumsudnIsSUsDY Net Zero

AR T e = d1HSUDVANS ADVASDUAAL
ﬁ o P . i Frgss P avestmenty’ 1

= Scope 3 mMuwauluAfmKuald
pay _— i Cy P
employes - orocessing of

P R _.‘

Fuml and commeating - sobd products 9

enedqgy !u-L'-’. v ‘-BQ
T - bt

Scope 2 Scope 1
INDIRECT DIRECT

trave) coapany it st leased assots
vehicies o

Lrarsportation Teodicts
ind diknbution waste eod-of-hfe
geicrated in trestment of
cpetations sold products
Upstream activities Reporting company Downstream activities

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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o~ agﬂ Action Academy

Bd uudomomsAaidoan Scope 3

AsuUs:1DuA DU dAtyUDvADNSSUNIsUdnamsLlSauns:=onlu Scope 3

ISO 14064-1(2018) GHG Protocol CFO (aun.)
Category I Direct GHG emissions and | Scope I: Direct GHG emissions and Uszaiani 1misUdoe ILa:QONAUNBLSDUNS:=ON
removals removals NIVASVUDVDVANS
(SCOPE 1: Direct GHG emissions and removals)
Category 2: Indirect GHG emissions | Scope 2: Energy indirect GHG emissions Uszani 2 msudosmusidauns:onniodauonms
from imported energy @wavoiu
o | \SCOPE 2:Energy indirect GHG emissions) | _ _ _|_

: Category 3: Indirect GHG emissions Scope 3: Other indirect GHG emissions Usanni 3 misUdosfusiSouns:onnwdaudua :
| | from transportation 3.1 Purchased goods and services {SCOPEE: Other indirect emissions) I
: Category 4: Indirect GHG emissions :g EaplitaL g:ods lated.activiti g fl'ls?aj::‘lf‘!ﬁu ta:usms :
| | from products used by an 3 Fuel- and energy re ated activities 3.2 éum s._Eﬂ_lnr]Ll . _ |
| | organization (not included in scope1 or scope 2) 3.3 naﬂssunm_a:uaongwatwaﬂoua:waoml._l_Ichu :
I - — 3.4 Upstream transportation and dusaumsus:iiumsudaefsidauns:onild I
| | Category 5:Indirect GHG emissions | distribution s1evutuds:IANA 1ua: 2 udd I
| | associated with the use of products | 35 \yaste generated in operations 3.4 nsuudv uasns=NeauMdut I
I |from the organization 36 Business travel 35 msmdauavidgAiiannnisaduionssuvay | |
: Category 6: Indirect GHG emissions | 3.7 Employee Commuting DUANS . :
I from other sources 3.8 Upstream leased assets 36 AMSLGUNVLWDSSAD I
I 3.9 Downstream transportation and 3.7 MsiGuniuuavowunviu I
I distribution 3.8 mslgaunswénii I
! 3.10 Processing of sold products 3.9 Msyudo La:ns:Mgaum !
: 3.11 Use of sold products 3.10 misudssuau ﬁ'lﬁaoﬁnﬁﬁmuw :
I 3.12 End-of-life treatment of sold 311 MSIE0ILYDVHANNTUNNDVANSTIHLNGY I
| products 3.12 MsAdayInNaaATUNNDYANSIIHLNE I
I 313 Downstream leased assets 3.13 misUdogLthaunsweuovovAns I
: 314 Franchises 314 uwsuluvd :
I 3.15 Investments 3.15 msavnu :
e 4

------------------ ~PP-aWA-TPU3ZT U3u0US9ndon Z 03/1/68 — — — — — — -~
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aun
TGO

= o
4l uuomomsAaidon Scope 3

avAnsI:=Govianudouluvlumshationnisus:iiuukdvldaosiisiSauns:onnvdsudua (Us:tanii 3)

“3vANSd:=(ovdaniaululunisAatdonnisus:iiunKavuansufmsiEauns=onn1odaudud

(Us:ztAni 3) lagovAnsauisalgresmsiiunHunlundazus:=1au KEo 38n1sdua cnuANULHLA:TU”

JUofHKUQ/UASsIUCIY a DAsadogvudulnaunaivIsavIBaissSunisus:=liduauidugaAculy

"R

wcinvd

WAoo wUudovBinaunaudlagivniuu ua:

«  Tusbudavldnatneunanucnog

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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msivmsus:tiuuHavUadasufisiSouns:onnvaaudua (Us:mnr"i 3) mMAnNudn 12

Us:tQuncdiov

_ A1DSUNY
W9ISEUN
Source of GHG | pvAnsluHKavUdDENBISDUNS:DNUHSDIL
Size WunvdnssumsUaneH$oQanaumslsouns:onNN10doU GunndauliugiudibdusuicunisUangHssaqQanauig

1Souns=anludsuicuuInogIvDUg AT

Level of Influence

lUUﬂDﬂSSUﬂ'\SUE]E)EJHSE)OOﬂaUﬂ']UlSE)UﬂS DﬂnE)\)ﬂﬂSUFD'lUE'I'lU'lSﬂtUﬂ'lSC’ISDDCIOCT]Ulla aausuiaunis
Uaawsaoonaummsauns DﬂO’lﬂﬂDﬂSSUUU (CDE)EJ']\)[UU lUUﬂDﬂSSUI‘llﬂUDUD\)ﬂUﬂ'\SUS Lljuds:=ansnw

Reduction
(Potential) Avvu NMSODALUULBVULALASUIND lﬂEDUE)\)ﬂUUE)C‘Iﬂa\)nUﬂuaﬂFn lﬂEDUE)\)ﬂUUE)ﬂ‘lHUOUE)UlUC‘I\)‘]UO‘]ﬂN
J1910)
uJunonsquaaUHsaocmaUmmSEJUﬂs 2NNVDDU UouaaumTHaonﬂsIosunmmaao (mamouaonmu
Risk or lC-IEJ\)nUFD‘\UlUE)UIEJ\)ﬂUﬂ‘lSanEJuuUa\)aﬂ'lWﬂUD‘lﬂ‘lFT Lsu n:‘mtaaomomumsmu n:nmaaomomu

opportunity

nas LUguUUDUVAU nmumaaomaaomolvadmu ANESVIALIAUIUAILA: anA ADLFYVLAYIAUNMS
dduAd ua: ANUEgVAIUTDLEDV) HED Iosu[amamoq nwssno (L§u msmmauaomomamlﬂu AstNg
s:uussAvlusULUUTHL)

Sector Guidance

llJUﬂOﬂSSUfT\SUE]DUﬂ'IUlSE)UﬂS OﬂnﬂﬂﬂE):)'lUUEJa'lF\fU El']HSUE)C]ET']HﬂSSUI’\ﬂ'la\)WO'lSiU'l C'I']UI’lﬂ'lHUO-[f)TU
nuaHsauuamonlam (RVAH DOEI']HSUE)C]ET]HﬂSSUUU

Outsourcing

WufinnssunisUaagua: oonaummsauns onmoaaunmomnmsoomounnaHsaHuaamumauammm
(TllUUﬂOﬂSSUnﬂE)D'llUUﬂDﬂSSUHaﬂZUﬂTSOTlUUSSﬂOUD\)D\)F’IﬂS

Employee
engagement

WunvnssumsUdasfisidouns:onnivdauiaiuisadvlasuliinanisns:auliwunoiudasusiuiunisaa
msUdoeiuisauns=on Kiumsaamstdwdoviu ksamsrviussuauduiv meldrdanAantesdavniuns
Wasuuwlavamwanidoimea (1u msasvusvyulslumsausndwavoiu msiauniv lasldsasounu ms
Js:ztigusimAsuoumealuseans tiedey)  Usuusonson 2, 03/11/68




a1swnisUs:LU Scope 3 uHavUapgfisiEauns:onmvdaudua

Category

Source of

GHG

Size

Level of
influence
(Reduction
potential)

Risk or
opportunity

Guidance Outsourcing

Employee
engagement

C

TGO Climate
Action Academy

Remark

1 Purchased goods and services

2 Capital goods

3 Fuel and energy related activities

4 Upstream transportation and distribution
5 Waste generated in operations

6 Business travel

7 Employee commuting

8 Upstream leased assets

9 Downstream transportation and

distribution

10 Processing of sold products

1 Use of sold products

12 End of life treatment of sold products

13 Downstream leased assets
14 Franchises
15 Investments PP-awnA.-TP032-1 U §UU§on§oﬁ 2,|03/11/68




1ISudiuvInMIss:yuRkavUassniigddov/UtAgddoo

o [\ TG0 Cinste

Action Academy

I T ™ S

0 N O U

10

1

12

13
14
15

Purchased goods and services
Capital goods
Fuel-and energy related activities

Upstream transportation and
distribution

Waste generated in operations
Business travel

Employee commuting
Upstream leased assets
Downstream transportation and

distribution

Processing of sold products

Use of sold products

End-of-life treatment of sold products

Downstream leased assets
Franchises

Investments

x TubAanssutudud
v
v Kavoinuuldonlnaunouno:
dnigworstunndudnty
v wsSaunvalKuauudNIviuMs
~Z AQlaonuKavUangniduadiAty
v
x TudAanssutudud
v
" uGaonssuludoud pvonwaantunuavavAnsilU Final Product
awisaunlutdoulalagasv
" lugasnssuludud tpvonwaanunuavavAnstuduaaunisigoiu T
AolKLAQ GHGs
v
% lugasnssuludud
% lugasnssuludud

X - . e x iy
PP-awn-TPO32-1 USuUsvASoi 2, 03/11/68 lighonssutuddud



ag1vmsIvmsUs:LIutKavUansfsLEouns=onn1vdaudua (Us:tnnf 3)

auuasovAnstdanus:launwoiseuntdusnudu 3 tneun wa:myualRnaus:taudnnudAtyLinAu

GHG Scope 3 1davdu
(tCO,e)

5 guUhKugaaua:zi
5. dadou > 40% wuonNv

100% 3: dadou 5-40% | 3 gvludiUHUNg ucio
1: dadou < 50% wuonivlunisaa

1 WWosLe

5 tWuus:lGudoUvAUNIY
ANHKUIY/UIASAISNIVAISAT 7-15 = Significant

3 o1wWuds:tGuluounna 3-6 = Not Significant
1 lWUs:1Qu

Total
80,000

wanisus:=lJu

fionssu “1” o o v
6,000 7.50% 3(7.50%) > 3 n (Jusoutunissigviu)
Aodnssy “2" x
5.00% 1(5.00%) 3 1 5 (Tudusoulunis
4,000
S18v1U)
Avnssu “3” *
20 0.025% 1(0.03%) 1 1 3 (Tydusoutuns
S18vU)
AYANSSU ...
AdASSU “n”

PP—awrR=TPO32= USUUSUASUIT 2, 03711768




ag1vmsIvmsUs:LIutKavUansfsLEouns=onn1vdaudua (Us:tnnf 3)

auud3ovAnstaonus=tlAuiwdIsauItdusudu 4 theun laglRuKUnANUdATYLda-Us:Us:1auluiinu

A WaATY
Js:i1au

] %GHG (LNYU Scope 1+2+3 HSD 30%<GHG=40
Size bGHG P <10% 10%<GHG220% | 20%<GHG>30% o >40% 60%
Scope3) %
Level of
influence - o« o« . o
] (KAzuuucuaauauaiAty Uoe ¥ Uaunaiv - uIn 20%
(Reduction of
potential)
Risk (KAzuuucuaauauaiAty Uy - vhunanv - uIN 10%
Opportunity (RA:uuumuaraunudinty U - Jiunaio - uIn 10%
avAnsluWaIstuUs=LGulitliovonluid Sector Guidance
Sector E xa oo ] . . o o — — - e =
Guidance v Or % (Nudaid Sector Guidance 1ad Sector Guidance uu:zulKUs:LounYnssuUlKU fio31AYNSSUUUD
UgdiAny)

Outsourcing v/ Or x KSoowlKIJuA:zLuU avAnsliwosauUs:LGud
Employee " . - . c

ploy v Or x KSopo1v(KIWWuA:=LUU pvAnsliworsauus:taud
engagement

wanisus:LJu = 3 Azuuu l'fJuuHeioUeiaer“jﬁGﬂeﬁﬁm uusouluuoulwanisus:Lou
wamisus:lu < 3 pzuuu Wuukavlassnlubusaney IUusOutuyaywansys:uiy > 03/11/68

-dWFl.—-




Level of influence

uRadvoUaouni

Category Source of GHG Size (Reductionloflpotential) Opportunity Total Remark e
1 Purchased goods and services v 5 1 34 N v
2 Capital goods x (5x0.6) + (1x0.2)
+(1x0.1) + (1x0.1) = 3.4
3 Fuel-and energy related activities v 3 1 2.2
4 (LjJiF;igsji?otr:ansportation and v 1 ! 1 <
5 Waste generated in operations 4 1 1 1 x
6 Business travel 4 1 1 1 x
7 Employee commuting v 1 1 1 x
8 Upstream leased assets x
9 3105‘::«?;51?3: transportation and v 1 i 1 x
10 Processing of sold products x
1 Use of sold products x
12 End-of-life treatment of sold products v 1 1 1 x
13 Downstream leased assets x
14 Franchises x
15 | Investments x PP-awi.-TPO3p-1 Usuusvnson 2, 03/11/68
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£yl sundumsus:iiumsSusuWawsuniuavavAns

") [/ /\ TGO Clma

* (ovs:UovANSIKUUGQ SOUHVIIAIDSUIYS19A:ID8QUDY
DVANS

* Aoviimss:ui Facility (RAsuadu

« Aovs:u3il Facility ThudhongauuuidussulBiusieoiu

* (Dvs:ydl Facility IkuvvAlugnuiuidusou wsouls

—— 11MHuauauwaudvovAns (Organizational Boundaries) e

+ Govs:usliauovisidauns:onNv:AMSSIBV UL

_ ¥y ASUADU
——— 12 ANKUQBUOMBISOUNSDNND=MINTSSI80U ‘ - . aP A _ - -
. C'ID\)S:U1llHa\)UEIDEJﬂTUlSDUﬂS:DﬂUD\)D\)ﬂﬂSIHﬂSUﬂDU

* (ovs:yuHdavUananisisouns:onno:tinuitusouiu
— 1.3 AMHUQuauLwan1ss1eviu (Reporting Boundaries) sS189U

« dovs:yuKavlansfmsidouns=onnlidusiulusigviu
wSoulHLIHQWa

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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2. MKBuauudNIvluNIsAUdTU/US:LTU

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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2. AMMHUauudMulumsAmudu/Us:Lidu

ovANSsAovAQlaonua:zlss: lUEJUDSZUﬂ'lSFnUDfUUSU'lfUﬂ'lSUE]E)EJlla ocmaummsauns omwaacmmu
[Uuduouua: UFD'lUﬂﬂCIE)\) doQAaov ua IONE]E\WS[OU[UDF\'\UD&IU'\ LLUDNIVANSATUDEU ADSWOISTUN
FD'IUlHU'LE-IUn‘l\)CﬂUlnF]UFllla-.O'lUFnZUD'lEJ

TasnTUGD 3 wudnN1vdeAU
« D1ANNSASIVIQ (Direct Measurement)
« DINASATUDLU LEU AISQaUdadlIsHsaqaaunisnivtlAil (Stoichiometric Calculation)
« DnNIsUs:U1euA (Estimate Emissions) lagn1s{BA1 Emission Factor

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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%N Action Academy
TGO

’ — — | < -
4 YuadumsUs:LIUAMSUDUWAWSUNUDVDVANS

B

2.1 msasddda (Direct Measurement)

Wunisas>daamu (Monitoring) UsuneunisUaoamuiSouns:onlagoiAagnisasivdadiggunsal
H3olasoviodaiva lagorddunisdausuicunUangoonuilagasy Ko D1991AYNISASIDIaADU
wuduua=:Dasimsltavovisoinaonssuciiv a Wudu

co,
CH,
N,O

AnsSy?
Anlansu?

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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2.2 AsAUDAI 16U AIsqQaudaaisHSaqaaumsmvlail (Stoichiometric Calculation)

(hagvnisus:LIuUsuneu GHGs 91nn1sqaudaaiskénauqaaumstAluovns:udUMSIWTHOEDIWAYD

C,H, + O, 2 CO, + H,0 + Heat
CH, + 20,2 CO, + 2H,0 + Heat

LW{HU CH, 16 kg v:Uape CO, tNAU 44 kg

nnanistWlHU CH1, 1kg 9:Uape CO, LN1fu 44/16 kg

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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TGO

nﬁ.ﬁ

=320 Juaoumsus:1TuASUDUWAWSUNUDVDVANS

2.2 AsAUDAI 16U AIsqQaudaaisHSaqaaumsmvlail (Stoichiometric Calculation)

CaCo, + Heat = CaO + CO,

NH; + 0y — 0.5N,0 + 1.5H,0
NH; + 4NO — 2.5N:0 + 1.5H;0
NI+ NO = 0.750; — N0+ 1,50

Ammonia Production

4NH; + 505 — 4NO + 6H,0

Nitric AcidibmiBbaniie INO'+0Q, — 2NO;

3NO; + H,O — 2HNO; + NO

NH; + 0, — 0.5N,0 + 1.5H,0
NH; +4NO — 2.5N,0 + 1.5H,0
NH; + NO +0.750, — N,O + 1.5H,0

O Caprolactam, Glyoxal and Glyoxylic Acid production
(9

2C2H40 (AcetaldehYdE) + ZI—H\IO; —> 2C2H202 (GIYDXHD + NQO + HEO
PP-awn.-TP032-1 USuUsvAsSon 2, 03/11/68
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2.3 misus:ucuAl lago1AgA1 Emission Factor

AIMsUdoainsiSouns:on (GHG Emission Factor) Ao mduus:ansiuaavAnuduwuss:K31odoya

AonssuAuNsUanamuLSouns:=on (coefficient relating GHG activity data with the GHG emission)

Emission Factor
(EF)

Activity Data (AD)

X

GHG Emissions

UDandNSsU
_ e e - Usuhaunisisgolwav . D e . . o o
Usuiaunisuaongnisisau — - AYNISUangNsLSou AANgAMWNIKLIAQAND:
N : - Usuhaunmisislwwn L o -
As=oN(URUDYLAYULNN _ — As=oN/Aauus:=ans lansou (Global
- - -  Usuhaunisigiaadu e o i )
ASuoulaoonlsa — DN AIsUangnNulsou Warming Potential:
: -  USuaun1sSOBUUDY
LU tonCO,eq ~ NS:=ON GWP)
daisiaij
- JsSuiuuovlas

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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b
[ =

JNouuu “ugnsrgnmsudazsda” laggolulanmigiduaimsuoulaoonlsdinguini

Emission Factor
(EF)

GHG Emissions Activity Data (AD)

GWP;0

X

Usuiaunisuangnmsisou FAAngMwMIKLAQ:
N ; - - AINIsUdngn1sLSou lansou (Global
As:oNlUKUDYLRgULNT UoUanYnNSsY : )
- - v NSsoN Warming Potential:
ASuoulaoonlua GWP)

Kudelluudiavovnmsuda:sda
13U kgCoO,, kgCH,, kgN,O cid 1 HudgudvMBuUda:BlQ

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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TGO Climate
Action Academy

_ .. Emission Factor uavnistnlkD
JsuhaumsisaiuiRu (kg/unit)
(Coal) :
Co, Fossil CH, N,O
100 kg 2.5341 0.00003 0.00004
Jsunsunmisuaae Emission (kg) GWP,,0
fingiSauns:on Cco, CH, N,O co, Fossil CH, N,O
AMstWBUOURU 253.41 0.003 0.004 1 30 265
< : Emission (kgCO,e)
Uf u1i‘\.m‘lsUaa£l 2 Total Emission (kgCO,e)
MBISDUNSIN co, CH, N,O
AMstWBUOURU 253.41 0.09 1.06 25456

PP-awn.-TP0O32-1

USuusvnson 2, 03/11/68
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2 :
L c TGO Climate

Emission Factor wuuntuminaisuoulaoonlsdatngutniudd

Emission Factor (EF)

Emission Factor

GHG Emissions Activity Data (AD)

GWP;q0

Usuiaunisuangnisisou : D e .
N : . _ ANIsUangNBLSou lansSou (Global
As=9A(UKUDYLAgULN UouandNSsU : )
- - v N1S=0N Warming Potential:
ASuoulaoonlsa

GWP)

I
I
I
I
I
I
I
I
I
AANgAIWNMIKLAQND: :
I
I
I
I
I
I
o

rRubgluulalnsuinMasuaulaoanlsad 16U kgCOo,e

~ HS2 gCO0,e Cid 1HUd8UDVMBUCA:BUQ
PP-awn.-TP032-1 UJsuUsvason 2, 03/11/68
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LUU “ugnsigmsiéouns:=onucda:sda” nwuainmsuaulaoanlsdiigutiiudd

Emission Factor uonistilKD
Usuhaunistsaiuiu (Coal) (kgCO,e/unit)
CoO, Fossil CH, N,O
100 kg 2.5341 0.0009 0.0106

< : Emission (kgCO,e)
Uf IJ‘Ii}.In‘ISUaatl : Total Emission (kgCO,e)

ABISDUNS:=DN co, CH, N,O
AstWIBUOURU 253.41 0.09 1.06 25456

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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e C TGO Climate
» 2 :’ ,

JuadUMSUS:LTUMSUDUWOWSUNUDVDVANS

LU “soufsidauns:onnnsida” AWuAimMSuaulasanlsdiisuiuds

Jsunaunmistsaiudu GHG Emission Factor uavmistiilHD | Total Emission
(Coal) (kgCO,e/unit) (kgCO,e)

100 kg 2.5456 254.56

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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TGO

3. 1NUSDUSOUTDLALA:L1ADN Emission Factor

4. MNASAUIUNISUdDINIBLSDUNS=DAN

PP-awA.-TPO32-1 USuUsvASoR 2, 03/11/68
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c TGO Climate

Action Academy

NISLAUSIUSIUTDA

« 1Audoyadaurdviduan 10 (12 1dou) awisatdangdvnarcutugiuaina, Uvuds:uitu na: du a

« QovidnmsAmKuaUyiu

«  Ugnu fid "stgzdaNgafisua tiadaus:avAlumsiusgulisunisudosua:Qanduusuiauisidou
ns:on lagowiukdvUrdoludAioagonnisiiudoyasaigUnla”

+  avAnsAdvldanUgiudviidoyanisUdosrsoqanaumsidouns:aniaiwisanduasuld

« puAnso1vlagudgula ucddovasugirawalunisiaguudavia a ntnadunudyiu

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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AISNUNOUUNNES1IAISMBISauUns:9NUI U (Review of base-year GHG inventory)

avAnsouWauun dariudnans ua:us:gndldduasunisnundula:AudeulkL tWwalRuLl»Urudsiomsisidou
ns=onuovUgu awsatdiludoyaddunula lagwarsaunmistudsuulavitnadufuwamsyUapafsiéauns:onUgiusn
« MSWAasUlASVASIVNMISSIBVIUNAKEDUDULUAUDIDVANS (1EU MSAIUSIUADNS NMSLUNEDADMS HED AMSUIEADNIS)
HSD

« MsWAagudIEMsAUDUKEDANNsUdDeMBLEouns:on KD

[ ]

« MSAUWUTDROWaIa281vKUVDEIVIa KED JoRawalaa:auisiunuudIdlisdAny

avAnsldovAmuduUuEs1IwMsinsidouns:anUgulkidrsumsilasundaviinaduluniswaauovKUIgssio Mswa

rEpUadusudgaua:adn AvliovAns Gaviimsdamusydsionisisidauns:onUgiunidnmsAmudautsulluaiednual

DNUS
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 lumstAaudoyadovidnisni Data Flow

« lumstAudoyadovidNSSOUSIVHANTIULWDIGAIHSUNISNDUdDU
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arag1vnmisdan Data Flow: European commission

Each activity is described by: Monitoring of emissions from natural gas
e Whatis to be done? Input Activity Output
) 1 1 ?
W h o ] S res po n S] b le - Gas Volume from Collect Data in ETS files Gas Volume consumed per month
Invoices » Env.Manager » Note in EU ETS MRV file
- - Fuel Supplier Second week of month
¥/—\
* Whenis it to be done?
I n p UtS a re d ESCI"i bEd by Gas Volume consumed per month Calct;late annual Volume Gas Volume consumed annually
Note in EU.ETS MRV file | | > ¥ as consumed »  Note in EU ETS MRYV file
nv.Manager
— By 15 January
- \____/
 Which data?
- - Emission factor and
Check latest EF and NCV Latest EF and NCV to b d
* Whereisit found? e, e s “NowmEUETSuRY
Note on CA website By 15 January

Outputs are described by: 4_

Calculate Emissions from Nat.Gas .
- Annual Gas Vol, EF, NCV . L Emissions from Nat.Gas
e Which data Note in EU ETS MRV file p Using C°g‘r:isﬁgn’:§zr‘emp'ate Entry in AER
By 20 January

e Whereis it stored

A 4

il

Source: The monitoring and reporting regulation-data flow activities and control system
PP-awn.-TP0O32-1 UsSuuUsvasvn 2, 03/11/68
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goamHualunIss18vVIUUSUUASUADIMBISDUNS:ON

* Direct GHG emissions, quantified separately for CO,, CH,, N,O, NF;, SF, and other appropriate
GHG groups (HFCs, PFCs, etc.) in tonnes of CO.e

*  USunaumsuangmusiSouns:onmuasy ugnius:kiwAisuaulasanisa dinu luasananlsad lulasiou
[aswaoolsa daiwosSions:waoolsd ua:naunisiSauns:ondUMIAIIULIKLIEN (HFCs, PFCs, etc) (U
HudgaumsuoulaoonlsalnguLni (CO,e)

* A description of how biogenic CO, emissions and removals-are treated in the GHG inventory and
the relevant biogenic CO, emissions and removals quantified separately in tonnes of CO,e

« MdSulgLAgINUMIsLaavUsurunisUaonaua:qanaululaoinmisuaulaoonlsaluvtydsionisnis
ISouns:onua:NIsKiUsuItunIsUaonguazQanaululavidnmsuoulaoanisalukudacu
Asuouladonlsanagun

* If quantified, direct GHG removals, in tonnes of CO.e

« UsurtunisQanaunisisouns:annivasolukudeaunisuaulasonlsdinguinm(HinidnisAudeu)

* Quantified indirect GHG emissions separated by category in tonnes of CO,e

« UsurtunisUdognislSauns:onnivool tgnmuus:innusdodadosiurudeaumsuaulaosonlsa
LnguULN
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Emission Factor x
(EF)

Scope I: msunlRbiBaIwaY

——Jll Activity Data (AD)

Usunrunisudaenisisou AAneMWMIHINAND:
. . L y AIMsUdaemulsou lansou (Global
As=anlUKUIeNfsuL Uoyafionssu . .
acuaulasanisd S9N Warming Potential:
GWP)
UolJanvnssuy

 USunaumsidioiwavuansigsia ua: ugnsyuuumstwilsg
Emission Factor
« ugNS1IwBiaNMBLISDUNSINUAzSULUUMISLWIIHD
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Emission Factor uoomsunIKOEaIwaY: uUs:nAUDY DUA.
https://thaicarbonlabel.tgo.or.th/

ASUDUWQWSUNYODOOANS AONSsSUBQREMSUDU aannalkua

T LT ‘

rqanization , oy D . 3 P
: ANSUDUWQWSUNYDY ST DUSUM 2*a0ARSN lonansanoulkaq Emission Factor

o 3 »
QVANSAD SUDUEU

s1gBonUSNUN s1gBoKUdENUNOU duvoounynald
dou INSOVKLNESUSOD
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gunsaldladouavaiiduduly wavdutoduly 1 wsau 2565

anisdaaudreniaunsyan (Emission Factor) shusiusnanndayandunid dvisunisdsusivansuaunawsiuviaasasans

EMISSION FACTORS

CO, CH,4 N,O Total
[kgCO,/unit] [kgCH,;/unit] [kgN,O/unit] [kgCO,eq/unit]

uuavavadvadaya

msvdgvlulduen Fossil CH4 oonu1on CH4

TGO | nangasmatszduen fuauyansuivasassinadedn

PP-awn.-TP0O32-1

USuusvnson 2, 03/11/68

Stationary Combustion »
1 | Natural gas scf 5.72E-02 | 1.02E-06 1.02E-07 0,0573 IPCC Vol.2 table 2.2, DEDE
2 | Natural gas MJ 5.61E-02 |  1.00E-06 1.00E-07 0.0562 IPCC Vol.2 table 2.2, DEDE
3 | Lignite kg 1.06E+00 | = 1.05E-05 1.57E-05 1,0619 IPCC Vol.2 table 2.2, DEDE
4 | Fuel oil A litre 3.21E+00 | 1.24E-04 2.49E-05 3.2200 IPCC Vol.2 table 2.2, PTT
5 | Fuel oil C litre 3.24E+00 1.25E-04 2.51E-05 3.2457 IPCC Vol.2 table 2.2, PTT
6 | Gas/Diesel oil litre 2.70E+00 1.09E-04 2.19E-05 2.7078 IPCC Vol.2 table 2.2, DEDE
7 | Anthracite kg 3.09E+00 3.14E-05 4.71E-05 3.1000 IPCC Vol.2 table 2.2, DEDE
8 | Sub-bituminous coal kg 2.53E+00 2.64E-05 3.96E-05 2.5454 IPCC Vol.2 table 2.2, DEDE
9 | Jet Kerosene litre 2.47E+00 1.04E-04 2.07E-05 2.4775 IPCC Vol.2 table 2.2, DEDE
10 | LPG litre 1.68E+00 2.66E-05 2.66E-06 1.6812 IPCC Vol.2 table 2.2, DEDE
11 | LPG kg 3.11E+00 4.93E-05 4.93E-06 3.1134 IPCC Vol.2 table 2.2, DEDE LG 1 litre = 0.54 kg
12 | Motor gasoline litre | 2.18E+00 9.44E-05 1.89E-05 2.1894 IPCC Vol.2 table 2.2, DEDE
13 | FUEL WOOD kg 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE
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Emission Factor uoomsunIKOEaIwaY: uUs:nAUDY DUA.
https://thaicarbonlabel.tgo.or.th/

ASUDUWQWSUNYODOOANS AONSsSUBQREMSUDU Net Zero aannalkua

T
rqanization , oy D . 3 P
: ANSUDUWQWSUNYDY SATLUSUN T30S lonansanoulkaq Emission Factor

o 3 »
QVANSAD SUDUEU

s1gBonUSNUN s1gBoKUdENUNOU duvoounynald
dou INSOVKLNESUSOD
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Verification Sheet - 9 Sheet “EF TGO AR5"

L k F = H 1
£ il i S s s "E-:;:‘:._,
™ “aann T I wrl ]
pBasi l i . EMISSION FACTORS

- '| [ : fa g co, 0 H CH, N0 Tetal
= = — [kg COofumit] [kg CHyfunit] [kg CHgunil] [kg NeDfunit] [kg COZeqgiunit]
— oo F Stationary Combusion

.’i::i'.,|' e : : L] T . L Maturalgas - scf 5.72E-02 1.02E-08 1.02E-07 00573
- | . - e Patural gas o] 5.61E-02 1.00E-06 1.00E-07 0.0562
. . wsniTTsen i bm s s s ms s n e dno o - Lanite - 1. DEE100 .0BE.06 1ETEDE 10818
ml — s R —— 'l; _..'I':H == ‘:—l E Fuel ol A Itre | 3.21E+00 1.24E-04 245E-05 3.2200
f“ i+ 21 — | A Fuel gilC itre 2. Z4E+00 1_26E-04 2. 61E-06 32467
| cets R —— e | = L— Gas/ Diesel ol Iitre Z.TOE+DD 1.09E-14 2.19E-05 27078
i— i — = ! Anthratite kg 3.09E+00 3.14E-06 4.T1E-DE 3.1000
: Tl ! Sub-bituminaus eoel ke 2.53E+00 2.B4E.08 3.96E-08 25454
| o : i Jet Kerosene fitre 2 ATE+00 1.04E-Dib 2.07E-05 24775
i i i L#G Iitre 1.6BE+00 2.56E-05 2.66E-08 1.6812
: | LPG kg 31M1E+00 £.93E-05 4.93E-06 31134
i i Motor pasaline Iitre 2 1BE+0 9. 44E-06 1.G2E-08 21894
i | FUEL WODD kg 4.80E-04 6.40E-05 0.0304
i : Bagasse ke 2.26E-04 1.01E-0 0.0143
t : Palir kermel shall ka 5.56E-04 T.A1E-05 0.0352
Fe-01 F i T F T T |1|- +

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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EMISSION FACTORS

Units Co, Fossil CHy CHy N,O Total R R GRS LET
[kg GO/ unit] [kg CH,funit] [kg GH,funit] [kg N,Ofunit] [kg GO2egiunit]

Stationary Combustion
Natural gas scf 5.72E-02 1.02E-06 1.02E-07 0.0573 IPCC Vol 2 table 2.2, DEDE
Matural gas nl 5.61E-02 1.00E-06 1.00E-07 0.0562 IPCC Vol .2 table 2.2, DEDE
Lignite kg 1.06E+00 1.05E-05 1.5TE-05 1.0619 IPCC Vol .2 table 2.2, DEDE
Fuel oil A litre 3. 21E+00 1.24E-04 2 49E-05 32200 IPCC ol 2 table 2.2, PT1
Fuel oil C litre 3_24E+00 1.25E-04 2 51E-05 32457 IPCC ol 2 table 2.2, PT1
Gasz/Diesel oil litre 2. TOE+00 1.09E-04 2 19E-05 27078 IPCC Vol .2 table 2.2, DEDE
Anthracite kg 3.09E+00 314E-05 4.T1E-05 31000 IPCC Vol .2 table 2.2, DFDF
Sub-bituminous coal kg 2.53E+00 2 B4E-05 3.96E-05 2.5454 IPCC Wol.? table 2.2, DEDFE
let Keroseno litre: 2 A4TE+0D 1.04E-04 2 0FE-05 24775 IPCC Wol.2 table 2.2, DEDE
LFG litre 1.68E+00 2.6BE-05 2.6BE-D& 1.6812 IPCC Wol.2 table 2.2, DEDE
LFE kg 3.11E+00 4.93E-05 4,93E-D6 3.1134 IPCC Vol .2 table 2.2, DEDE LPG 1 litre = 0.54 kg
Mator gasoling litre 2.18E+00 9.44E-DS 1.839E-05 2.1884 IPCC Vol .2 table 2.2, DEDE
FUEL WO D kz 4.80E-04 6.40E-05 0.0304 IPCC Vol.2 table 2.2, DEDE
Bapasse bz 2.26E-04 3.1E-D5 0.0143 IPCC Vol .2 table 2.2, DEDE
Palm kernel shell ka 5.56E-04 741E-D5 0.0352 IPCC Vol.2 table 2.2, DEDE
Cob ka 5.03E-04 6.71E-05 0.0319 IPCC Veol.2 table 2.2, DEDE
Biogas m3 2.09E-06 2.09E-06 0.0011 IPCC Vol .2 table 2.2, DEDE
FUEL WD (CO2anly] kg 1.79E+0D0 1.7909 IFCC Vol .2 table 2.2, DEDE
Ragasse (COZonly) ka 7.63E-01 0.7530 IPCC Vol.2 table 2.2, DEDC
Palm kernel shell (COZonly) kz 1_85E+00 1.8530 IPCC Vol .2 lable 2.3, DEDE
Cob [COZanly) kg 1_6BE+00 16780 IFCC Vol .2 table 2.2, DEDE
Biogas (COZonly) m3 1.14E+00 1.1428 IFCC Vol 2 table 2.2, DEDE

Mobile Combustion (On road)
Motor Gasaline - uncontrolled litre 2 1BE+00 1.04E-03 1.01E-04 22394 IPCC Wol.2 table 3.2.1, 3.2.2, DEDE
Motor Gasoline - oxydation catalyst litre 2 1BE+00 T ATE-O4 2.52E-04 22749 IPCC Wol.? table 3.2.1, 3.2.2, DEDE
Motor Gasoline - low mileage light duty vi|  litre 2.1BE+00 1.20E-04 1.79E-04 22337 IPCC Wol.? table 3.2.1, 3.2.2, DEDF
Gas/ Diesal Qil litre: 2. TOE+00 1.42E-04 1.42E-04 2. 7406 IPCC Wol.? table 3.2.1, 3.2.2, DEDE
Compressed Natural Gas kg 2.13E+00 3 49E-03 1.14E-04 2.2609 IPCC Wol.2 table 3.2.1, 3.2.2, PTT
Liguified Petroloum Gas litre 1.68E+00 1.65E-03 5,32E-06 1.7306 IPCCWaol.2 tahle 3.2.1, 3.2.2, DEDE
Liguified Petroloum Gas kg 3.11E+00 3.06E-02 9.86E-D6 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE LPG 1 litre = 0,54 kg

Mobile Combustion (Off road)

IDiEseI
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msitaanloAl EF ahaHsSumsun HDwawao

- msulKOWaIwWavuLUviduRaedanueu: dovrnnistdon EF IRaaandavaudnuau:msti kg wu
. msmmIHuwalwaonlﬁiuaUnsm/lnsaooﬂsnmoaunun (Stationary Combustion)
. mSlmIHuwamwaonl&?uadnsm/lnsaoonsnlnaaun (Mobile Combustion: Off-road)
. mstnTHO@EoIWavATBlUSUWAHU: (Mobile Combustion: On-road)
. mSLmIHUanlwaonZUlsa (Water-Borne Navigation), salw (Rallways)

- msuHOWawavALdudoudsa/damw IRAIUDEULaW: CH,ttaz N,O tnadu dou CO, IRugnsigoiu
DDANUNCINVKIAN
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asdintgoiwavudnikiioviniioun.Us:mad EF I3 awwnsadwdvonunavioyaduld wu IPCC Guidelines
for National Greenhouse Gas Inventories (IPCC Guidelines)

GHG Activity Data Low Heating Emission

Factor (EF)

Emissions (AD) 4 Value (LHV, NCV)

ANNSUaDe
Uoyanonssulu ANADIUSDUCD MuLSou
HuU>aNMeNIwW RUD8UDY NS=9NCiDA AANgMWNIR
sy WSowwavlsu ADUSDU LEU thand:lansSau
L HSD Alansu TJ/kg K3D TJ/L kgCO,/TJ,
kgCH,/TJ
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A1 EF 9 IPCC Guidelines for National Greenhouse Gas Inventories
TABLE 2.4 (CONTINULD)
DEFAULT EMISSION FACTORS FOR STATIONARY COMBUSTION IN THE COMMERCIAL/INSTITUTIONAL CATEGORY
(kg of greenhouse gas per TJ on a Net Calorific Basis)
CDI CH.i N!D
Fuel Default Lower Lpper Default Lower Upper Default Lower LUpper
Emission Emission Emission
Factor Factor Factor
Coal Tar n R0 700 65 200 95 300 n,lo 30 30 n 13 0.3 5
Gas Works Gas n 44 400 37 300 547100 5 1.5 15 0.1 0.03 3
% Coke Owven Gas n 44 400 37 300 54 100 5 1.5 15 0.1 0.03 03
E:: Blast Fumace Gas n 260 000 219000 308 000 N 1.3 15 0.1 0.03 3
3 - - -
- Oxygen Sieel Furnace | n 182 000 145 000 202 000 5 1.5 15 0.1 0.03 0.3
A (3as
Natural Gas 56 100 54 300 58300 3 1.5 15 0.1 0.03 03
Municipal Wasles (non- n 91700 73 300 121 000 300 100 900 4 1.5 15
biomass [raction)
Industrial Wastes n 143 000 110 (0 183 (00 300 100 o0} 4 1.5 15
Waste Oils n 73300 72200 74 400 300 100) 900) 4 1.5 15

PP-awn.-TP0O32-1

USuUsvASon 2, 03/
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Scope 1: msinau)asaAnil
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AIstnaunnseAl

LS
=

HSD

Emission = U§u1fuz-nsmL‘Jr‘ildmnmsﬁwaﬂsmmnﬁ x EF ypvnistnaui)nsanlnil x GWP yDVABLEDUNS:DNA
Jaogoonun

Emission = U§u1fua1smﬁc1\)ﬁuﬁri’wﬁﬁ§m x EF yovnisinaunsenni x GWP upvAvLEouns:onnUaspDNLN

Emission Factor (EF)

Jnsen Calcination CaCQO, + Heat - CaO + CO, 0.44 kgCO,e/kgCaCO;
0.785 kgCO,e/kgCal

Scope 1: msiGHSamIsSH BuudvaisiainilovAUS:NDUUDVANBISDUNS:DN

AsigREDNISSHIBUUDVAISLAD
Emission = USuhaunidnis{BssSons)3uoonn x EF (IALN1AU 1) x GWP uovaistaiduu

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope T: Ms$Y3uudvmsidinudns:uvvivauidy

msS$>3uvavimsiinudias:uuuIvalnLde: nsednAao1n BOD (Aauuu Conservative)
Emission = USu1tu BOD Aldhds:uuuiua x aasinisiia CH, gogacionlansuuov BOD x aas1n1sUaas CH,

MsSHYTuuDVABITINUIINS:VUUIVAUNLTY: nssunAQd1n COD (Aauuu Conservative)
Emission = USu1tu COD Adnds:uuuiva x dasimstia CH, ogacanlansuuoo COD x dasinisUdoy CH,

awisalinau BOD ua: COD A remove 99nYNS:UU Lla: a1W1sainau CH4A nontihluidus:Tosd auaumsaiuao

The general equation to estimate CH, emissions from industrial wastewater 1s as follows:  Where:

CH. Emissions CHy emissions in inventory vear, ke CHavr
TOW, tota] organically degradable material in wasicwaier [rom indusiry i
EQUATION 6.4 in inventory vear, kg COT/syr
ToTAL CH, EMISSIONS FROM INDUSTRIAL WASTEWATER ; - industrial sector
CH , Emissions = Z [( 10} l', - 3; )El' ., - R, ] 5 = organic component removed as shudge in inventory vear, kg CODyr
: LT, = emission factor for industry 7. kg CH ke COD

Lor treatment/discharge pathway or sysiem(s) used I invenlory year

I’ more than one (realment praclice 15 used in an ndusiry this Lclor would need o be
a weighted average.

R, = ameonnt of CT1, recovered in inventory year, ke CILyvr

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope T: MsSHTUvdvMMBilinuIIAS:UUVITQUNTY

. mus:us:uuauadsmm COD ua:= BOD nunas uuu1uc1 wgnMUsIgsldas:uuuiIvQ
e Usuiau COD enmsmls LuulomﬂuauanmmwmLaﬂnmsaaacﬂo KSo 019(8A1 Default D‘lﬂHUDEJ\)'\UCT]\) |
e Usuitu BOD enmansmmIomnuauaniumwmlaanmsaaacﬂo HSD mauuaUs ¥vInsS B —

fvmuyailiznn (ndu ilTad smu-Tu)
i 2540 I 2545 | 550 | REES | RSAO
il a0 a4 16 386 40
Az Tusanisamile a0 24 26 28 40
Nk 1] 40 4% a7 &0
T4 96 2 T T 50
- L. s B BE 5 BEBN o
TABLE 6.9 Anuneun deyunu
EXAMPLES OF INDUSTRIAL WASTEWATER DATA ~ st sLrganie
CHAPTER 6 i a wniEnd
Indlusiry Type Wastewater Ceneration W Range for W (R A)1] LD Ramge ml au'uuu mik | Aan |'I‘II'|IH wE
{I‘l“n’trm'l {my '-'1-:&] ‘ [Lp‘m{"l Thgm ) .'a: 1. ML "m{'lmm [ Temal Salidds T 150 T FEae
) . Alcabol Refinima T T 13 T T mmm a - vaqufzana (Disslved Solids) | unse 0 | w0 | sed
WASTEWATER TREATMENT AN — — Smu . 8 v unaD (Sepenced Solids)| . Iy | e | A
DISCHARGE Hewr & Muli L] 50 - 20 19 ? =7 N ) .
I L ] - " . - 2. Faran=nnesh (Setleable Solid o n n n
Code NA RA - ! ok . i led | Binchemical Dnyaen un. se. 1o | oo | o
Ty Prodhicls 7 -0 27 1.5 - 52 Demand: RO
FFish Processing WA ® I8 15 & H1Elod (Chemical Omygen R 260 | B0 | 100
Wleal & Pouliry 13 E - 1% 4.1 ? =7 Dvarewad;, COD)
Oirpamie Chemicals &7 n 400 3 08 = a. Tulsrmaumavms (Toml e N Uik 8 5 ai e
- - Bddhdasieu (Organic) P B 1 Ak
Petrolemn Referses LIK] i3 1.2 (1] .4 . S . '
- 1 N T - - unghiin (Fras ameroniay HEA8 L& ] Wl
Plastics & Rosins LI 03 - 1.2 3] 08 - 3 - Tl EHiirines T g - g
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souree: Dnom e al, (1997} {Tetal Coliform)
I DAY Gl A e L

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68

‘. & e ¢ o a
Luumsuauﬂrj@wmwmaaammman




e c TGO Climate
4

i ﬁ . atin Action Academy
TGO

f ddgrvuudmumsus:Liiuusuisunisuanomsisauns=dndNnudaznonssy

« DasINMsLia CH, goaacionlansuyuov BOD ua: COD aiunsno1vwdvdn IPCC guideline, Volume 5, Chapter 6

TABLE 6.2
DEFAULT MAXIMUM CH,4 PRODUCING CAPACITY (By) FOR DOMESTIC WASTEWATER

0.6 kg CH,/kg BOD

0.25 kg CH,/kg COD

Based on expert judgment by lead authors and on Doorn er al., (1997)

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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« dasinsUany CH, v1ns:uudivaucia:us:tnn aiwisaawavon IPCC guideline, Volume 5, Chapter

TanLE 6.3
DEFAtT.T MCF VALUES FOR DOMESTIC WASTEWATER
Type of treatment and
discharge pathway or Comments MCF ' Range
system
Untreated system
Sea, river and lake Rivers with high arganies loadings ean turn 0l 0 07
discharge anaerohic. ' -
Slagnanl sewer Orpen and warm 0.5 4 — 08
Flowing sewer Fast moving, clean. {Insignificant amounts 0 0
(open or closed) of CIL, from pump stations, ¢
Treated system
. ! . Must be well managed. Some CH, can be
Cenlralzed, aerobiw . E .
crifted from setiling basins and other U 0 -0l
treatment plant ) =
pockets.
Centralized, acrobig
¥ Mot well managed. Overloaded. 0.3 02 -04
trealment plant =
Anacrobie digester [or . . .
' = CHy recovery 15 not considered here. Ok s - 1.0
sludge :
Anaerobic reactor CT1, recovery is not considered here. 0.8 08 - 1.0
Anagrobic shallow lagoon !_hplh less than 2 metres, use expert 0.2 0 -03
- udgment
Anacrobie deep lagoon Depth more than 2 metres 0.k 08 - 1.0
Septic system Half of BOD settles in anacrobic tank_ 0.3 0.5
PP—awrn=TPO32=TdsudsvursviT 2, OB711768
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« dasinsUany CH, v1ns:uudivaucia:us:1nn aiwisaawavon IPCC guideline, Volume 5, Chapter

TABLE 6.8
DEFAULT MCF VALUES FOR INDUSTRIAL WASTEWATER
Tvpe of treatment and discharge
B = Comments MCF ! Range
pathway or system
Lntreated
. : : Rivers with high organies loadings mav turn
Sew, niver and lake discharge . g 1.0 VIHIICILN 0.1 0 —-02
anacrobie, however this 1s not considered here.
Treated
. Must be well managed. Some CIL, can be
Aerobic treatment plant . . o & . _ L ¢ () - 01
cmitted from settling basins and other pockets.
Aerobie treatment plant Not well managed. Overloaded 0.3 02 -04
Anaerobic digester lor sludge CII, recovery nol considered here 0.8 08 = 1.0
Anaerobic reactor _ :
L N CIT, recovery notl considered here 0.8 08 — L0
(c.g.. UASB, Fixed Film Reactor) 1 Ty
Anaerobie shallow lagoon Depth less than 2 metres. use experl judgment 0.2 0 - 03
Anaerobic deep lagoon Depth more than 2 meltres 0.8 0.8 — 1.0

! Based on expert judement by lead authars of this section

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope 2 & 3: mstaIwWakSalothigouvnnisuan

A1 EF uaoIWWnuaIumuafumsuaquwsunuaowacmfun (CFP) 2:uancivau CFO
upv CFP Aadvudmsiauivovidaiwavauiiv Emission Atiadunlsolwwh souludvonisgeayidslus:uuangdo

Organization

Direct Emission

* Fuel
Combustion

* Chemical
Reaction

* Product Use/
Leakage

* Waste
Treatment

* Etc.

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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MSKIA EF uavlwWioins:uuanodvtiiolonu CFP

https://thaicarbonlabel.tgo.or.th/

AISUSUWAWSUNYoOWAQRTUTT

®» Ac X D)

» ~ - - — — - — - - ' - »
1SUDUWaWSUNYOD YUQOUMSHUYUD usuniazwaanounn UOMKUQIIWN:YOONAU HSoWamswIuMms
[N - - - . - - - > - & .
waonfunno aunalBINSoVKLNE WIUMSSUSOD waanrun SUsaVASYANFQ
Suso0

o €

Emission Factor lonasanoulkan sye8onUSNUN SIUBOKUDEUNDU ansussoyu duyoounNald
dou INSOVKLNESUS DY

PP-awA.-TPO32-1 USuUsvASuA 2, 03/11/68
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MsK1A1 EF vavIwwWaons:uuanedoldalsnu CFP

dtfimsldoundas [ davifinsuiandn UPDATE: nsngiax 2565

suaridua vt funiniead UURYDYAD VDY
(kgCOze/wuiinu) .
57 Charcoal (su'lai) Charcoal, at plant kg 1,0054 Ecoinvent 2.2, Update_24Sep12
: ‘N R L 1111} _____l______‘_ IPCC 2007 GWP 100a ‘ =
LI _— : Ecoinvent 2.2, |
58. AMSHARUY Lignite coal, at surface mine ko h 0.1187 IPCC 2007 GWP 100a Update_24Sep12
4.nau' N

Thai National LCI Database,
kWh 0.5986 TIIS-MTEC-NSTDA Update_Dec2019
(with TGO electricity 2016-2018)

IWvhuuy grid mix 1 2016-2018; LCIA

59. | Hlectricity, grid mix (1Wh) method IPCC 2013 GWP 100a V1.03

5.nautndsauazidiaaaivingsu (Tap water)

Thai National LCI Database,
m3 0.7948 TIIS-MTEC-NSTDA Update_Dec2019
(with TGO electricity 2016-2018)

ndalaoldindédu; LCIA method IPCC 2013

60. insyah-msdszlhuasvaie GWP 100a V1.03

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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EF Rl8AU CFO uuvilu 2 du duusnsioviuneld Scope 2 Sndukiivsioviumeld Scope 3

Organization

Direct Emission

* Fuel
Combustion

* Chemical
Reaction

* Product Use/
Leakage

* Waste
Treatment
* Etc.
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A1sKA EF uavlwwhoas:uuangdoiilaldnu CFO tudouuav Scope 2

https://thaicarbonlabel.tgo.or.th/

ANSUOUWQWSUNYOOOANS fionssuBaBEASUDU aannnalkua

v | W ma 0

ASUSUWAWSUNYDY JUEEUMSBUYDSUSED| | | | $183uSENI300ANSh lonansanoulkaa Emission Factor
OVANSAD gun:Usu

raanization

& (£

s1gBonRUSNUYN s1eBoKLIDEMUNOU duyoounndld
dou INSODKLNYSUSOD

PP-awA.-TPO32-1 USuUsvASuA 2, 03/11/68
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AsKIA1 EF uvavlwwhons:uuangdoiiialsnu CFO Nsieviunmeld Scope 2

EMISSION FACTORS

Units CO, CH, N,O Total uwuAsdwdedaya
[kgCO,funit] [kgCH,/unit] [kgN,0/unit] [kgCO.eq/unit]
27 | Compressed Natural Gas kg 2.13E+00 3.49E-03 1.14E-04 | 2.2609 IPCC Vol.2 table 3.2.1, 3.2.2, PTT
28 | Liquified Petroleum Gas litre | 1.68E+00 1.65E-03 5.32E-06 1.7306 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE
29 | Liquified Petroleum Gas kg 3.11E+00 3.06E-03 9.86E-06 3.2049 IPCC Vol.2 table 3.2.1, 3.2.2, DEDE w1 me - nsia
Mobile Combustion (Off road)
Diesel | = ol oee |
30 | - Agriculture litre || 2.70E+00 | 1.51E-04 - | 1.04E-03 [1) ) 29793 IPCC Vol.2 table 3.3.1, DEDE
31 | - Forestry litre | 2.70E+00 1.51F-04 1.04E-03 26793 IPCC Vol.2 table 3.3.1, DEDE
32 | - Industry litre | 2.70E+00 1.51-04 1 . . LO4E-03 .| .. 29793 IPCC Vol.2 table 3.3.1, DEDE
33 | - Household litre | 2.70E+00 | 1.51E-04 . |. 1.04E-03 L | -2.9793 IPCC Vol.2 table 3.3.1. DEDE
. , Motor Gasoline - 2 stroke
38 | - Agriculture litre | 2.18E+00 4.41E-03 1.26E-05 2.3171 IPCC Vol.2 table 3.3.1, DEDE
39 | - Forestry litre | 2.18E+00 5.35E-03 1.26E-05 2.3454 IPCC Vol.2 table 3.3.1, DEDE
40 | - Industry litre | 2.18E+00 4,09E-03 1,26E-05 2.3077 IPCC Vol.2 table 3.3.1, DEDE
41 | - Household litre | 2.18E+00 5,67E-03 1,26E-05 2.3549 IPCC Vol.2 table 3.3.1, DEDE
Electricity, grid mix (¥#h)
N Thai National LCI Database,
42 1:3";1“0’3"1 S Faone-201% LA | kwh | 0.4954 6.10E-05 1.04E-05 0.4999  TIISMTEC-NSTDA, ARS
(with TGO electricity 2016-2018)
Refrigerants (#sivinaraundu)
43 | R-22 (HCFC-22) kg - - - 1,760.0000 IPCC 2013, ARS
44 | R-32 kg - - . 677.0000 IPCC 2013, ARS
45 | R-125 kg - - - 3,170.0000 IPCC 2013, ARS
%0 | R-1O4 kg PP-awa.-TP032-1 UsuUsoadan 2, 03/111620.0000 L 2013, ARS
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n1sKA EF uavlwwoas:uuanedoiilaldnu CFO Nsreviumeld Scope 3

EF yovlwwhaiHsSuU Scope 3

Emission Factor, Scope 3 = (EF [WwW1 CFP) - (EF IWwh CFO Scope 2)
Mo&wWwIvIns:uuagaouovus:INA

Emission Factor, Scope 3 = (0.5986) - (0.4999) = 0.0987

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope 2 & 3: mistswihksSalbthidauvinmeuan udravansiinissrelunisuan

N (Glov BN Scope 2 Scope 2
150 kWh 150 kWh 150 x 0.4999
IWW%l\‘I)ﬁi)chz]J‘lm . Scope 3 Scope 3
200 HUd® (KWh) 150 kWh 150 kWh x 0.0987
YVIKUgI1gDDN Scope 3 Scope 3
50 kWh 50 kWh 50 x 0.5986

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope 3: mslavivavianau, 3aq, aisiail, WBDIWAY ua:du

= s
mislavivovianau, 3aq, asiail, 1EDIWaY na:du a
Emission = USU1aun1savdoHsoUsuicunsis x EF uovnislaun x GWP uovnsilsauns:onnUangoonun

https://thaicarbonlabel.tgo.or.th/

ASUBUWAWSUNYQOWAAN U7

» ) )

ASUoUWaWSUrioD Juaoumsiuye uSUnuawaonnurin omkuQiOWIIoINGY uSOWaMSWILNS
WaanNTurfAo aunalBinsovKung WIUMSSUSOD waanmn SUSoVASYENEQ
Susov

o (£

Emission Factor onansanoulkaa ansus:leyu duyoounald
INSOVKLNBSUS DY
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Emission Factor u9vnslAuIduavuovdiva : uus=A1AUDY DUA.

@1 Emission Factor wuvaudsziannauaasinunssu

[ ] saiifinmsuldouwlas [ érvifinnsuiuda

[ ]

sgazidun

Qs

2

1l

Adnswlasuuilas
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UPDATE: nsngiau 2565

UPDATE: nsngias 2565 (edulaideuaiuii 1 unsrau 2566 fluautl)

aunaians
(kgCO.e/uiiaa)

wiav2inyaanade

1. nauiliasiad

Acrvionitrile Butadiene Stvrene HARANANSTLIUANTARAALAZ U 2ItIUDULAYLA Thai National LCI Database,
1. (AE?;,) Y viau; LCIA method IPCC 2013 GWP 100a kg 4.1597 TIIS-MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)
- ) Thai National LCI Database,
2, ?g;‘sg?' Purposed Polystyrene 2:;3?;3 Ispt(“:’gegg1"?&@1?‘&'53225?3’3"”’3‘ kg 3.2281 TIIS-MTEC-NSTDA Update_Dec2019
' (with TGO electricity 2016-2018)
naman Ethylene 1aadl 1-Butene uay Thai National LCI Database,
3. High Density Polyethylene (HDPE) | Propylene iilu Comonomer; LCIA method kg 6.7071 TIIS-MTEC-NSTDA Update_Dec2019
IPCC 2013 GWP 100a V1.03 (with TGO electricity 2016-2018)
wWamana Styrene way Polybutadiene rubber; Thai National LCI Database,
4, High Impact Polystyrene (HIPS) LCIA method IPCC 5013EWP 1003 V1.03 ! kg 3.6843 TIIS-MTEC-NSTDA Update_Dec2019
' (with TGO electricity 2016-2018)
Linear Low Densitv Polvethvlene nanaAnszuIunsiiLiiu Solution phase uay Thai National LCI Database,
5. (LLDPE) y Folyethy Gas phase; LCIA method IPCC 2013 GWP kg 2.1356 TIIS-MTEC-NSTDA Update_July2022
100a V1.03 (with TGO electricity 2016-2018)

TGO | nangasmatszduen fuauyansuivasassinadedn
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Emission Factor uaomsIc'imis’oa'iouaoua:ns:u:)umschoq : MUUS=NIAYDY DUN.

adu nduNAQAIA Judu adun
1 Ulastail 19 1-19
2 WaOATUNDINANBSSSUBIA 8 20-27
3 Wavou: IFDwaviHaduazdatwaoudv 8 28-35
4 wwh 1 36
593 5 ﬁws:mua:qqamnssu 6 37-42
6  msuuavlagsaussnauazuudvls:innduc 188 43-230
TGO Emission 7 Fono 79 231-309
Factor 8 &10sssuBa 6 310-315
9  Tsuidosua:lsvoullgrowisa 17 316-332
10 Ududhu 24 333-356
1 DIHISAND 33 357-389
12 WAOATUNNIVASINUASILA:DIKIS 84 390-473
13 Jadad 22 474-495

Emission factor anoulHaalan

http://thaicarbonlabel.tgo.or.th/admin/uploadfiles/emission/ts_b93498578%Bc1fawn _TP0O32-1 U§UUS\)F1§\)I'_‘I: > 03/11/68
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adu ndunaasun Judu adun
14 wWaaAunAnldMNda3ua:nduWaaAuNINYASINUAS 10 496-505
15  1A%DYINSNANIVMISIALAS 31 506-536
16 msﬁomsuuawaaquuuua:msUs‘uUs,od‘;wléaquuu 17 537-553
TGO Emission 17  fouazns=oy 9 554-562
T 18  wAUAUN 1 563
19  msionavve: 7 564-570
20  uAdUaNS:IN 7 571-577
21 [HuHOanssu 16 578-593

Emission factor anoulHaalan

http://thaicarbonlabel.tgo.or.th/admin/uploadfiles/emission/ts_b93498578%Bc1fawn _TP0O32-1 U§UUS\)F1§\)I'_‘I: > 03/11/68
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Scope 3: Msuudv (3aadu, Fu, 3aqFuldov, aisiail, vovide ua:du a

LUONIVAISAIUDUUSUIEUNISUADgNIEOINNS:UOUNISUUEY
«  DIFgUDYaUsSuItuLBDLIWavniGlunisuudo

 (unsainluddoyausuruidoiwavlRHIUsSUIeuMsyuavlagwoIstuNaIuLtnKUN, S:8:N1VAYU LazvdudUuLAgdn
yuugnMUBUQUDVYIUWIHU:/ mode NMsUUED

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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Scope 3: Msuudv (3aadu, Fu, 3aqFuldov, aisiail, vovide ua:du a

. onAgdoyausnruldaiwavildlunisuudy

AslauivovlBotwav

Emission = USuneumis(Bigaiwav x EF yuaomislauidaiwav
MStWIRULBDIWAY

Emission = USulaunlsigdowway x EF uovmisiwilHUw@oiway

. msulHOw@owavnuvtduKalgdanutu: dovnnistann EF (Hanandoviuanuau=nistwilkg wu
o  MsuRUWGowwavNlslustuwiKu: (Mobile Combustion: On-road)
¢  mMstHUWBoIWavN(BISo (Water-Borne Navigation), salw (Railways), LAS200U (Aviation)

PP-awn.-TP032-1 USuUsvASVA 2, 03/11/68
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. amﬂuauaumun S=g:NIVAUU 1a: mu:umaanuuuﬂﬂmuuuouaomuwmu /mode Asuudv
o wUvASAIUDeULUU 2 Asad Ad (1) ASTUNDTNISUUUDY Ua: (2) Astdndsatuan

nIsyudvunivauu lunseiiinmsyuyav (JuHUNUssnA): Usuneumsuudaov:asalurude tkm (ton-km)

nsellL3onl3AN EF uov 50%, 75%, 100% loading

Emission = GWKUNAUU (ton) xs:g:H1ws:H31vAUNvLa:Ua1en (km) x EF uavnisussnnlukude kgCo,e/tkm

6. naumwuda‘iﬂumuﬁun (Truck Transportations) uamudaﬂivmﬂﬂu 1 (Others)
sadussvn 4 8 TeLdn ﬂwuunusmﬂquﬁﬂ 1.5 d; hfumu-imﬁ Lﬂu Thai National LCI Database,
67. Sounulng 50% Loadi idawwéa; LCTA method IPCC 2013 GWP 100a tkm 0.3805 TIIS-MTEC-NSTDA Update_Dec2019
JuuLnn oacing V1.03 (with TGO electricity 2016-2018)
sodusTVn 4 da Mnadn ﬂmﬂnuﬁhﬂmﬁn 1.5 du; Tehiviudea du Thai National LCI Database,
68. Saunning 75% Loading \ilaww@s; LCIA method IPCC 2013 GWP 100a tkm 0.2706 ~_TIIS-MTEC-NSTDA Update_Dec2019
Vv1.03 (with TGO electricity 2016-2018)
sadussvn 4 &8 WueLAn ﬁj‘b‘lﬂnﬂﬁﬂﬂﬂﬂﬂ_ﬂ 1.5 du; Thiifudga dhu Thal National LCI Database,
69, Ssunmilng 100% Loa ding ttawwéa; LCIA method IPCC 2013 GWP 100a tkm 0.2154 TIIS-MTEC-NSTDA Update_Dec2019
V1.03 {with TGO electricity 2016-2018)
sodussn 6 §a AN ﬁ}uﬁnmﬂqnﬁmm 8.5 du; Tdhivfudiaia Thai National LCI Database,
91. 591né 50% Loading 1tiaww&y; LCIA method IPCC 2013 GWP 100a tkm 0.1198 TIIS-MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)
sagusnn 6 da AN ﬁjhﬁnUﬁmr‘lﬁﬂﬁﬂ 8.5 @u; Tdhiviudiaia Thai Mational LCI Database,
92. 391ln@ 75% Loading iflawwéav; LCIA method IPCC 2013 GWP 100a thm 0.0843 TIIS-MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)
sodussMn 6 §a 2uAEn uwilinussvnasan 8.5 du; Tdilfudiaa du Thai National LCI Database,
93, Sorné 100% Loa ding ilauwda; LCIA method IPCC 2013 GWP 100a tkm 0.0653 TIIS-MTEC-NSTDA Update_Dec2019
V1.03 (with TGO electricity 2016-2018)

PP-awn.-TP032-1 USuuUsvAsSvun 2, 03/11/68
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L
o

n1syudvnivauu funsatidisatdainau: Usuiaumsuudvd:oglurudg km
nstullaon(BAn EF uov 0% loading

Emission = ShudutRganiinisuu (1R82) x szgzH1vs:H3wAUNUa:Ua1en1v (km) x EF uavnisussnaluKude kgCo,e/km

6. naunsaudviaasaussnn (Truck Transportations) wazaussilszinnéiu q (Others)
. ) iwmilnussnngean 1,5 du; lhiniudiaa Thai National LCI Database,
66. éﬂﬁﬂﬂ.}fﬂ? &‘;;?;5" \iaunda; LCIA method TPCC 2013 GWP100&) I km 012415 TIIS-MTEC-NSTDA Update_Dec2019
? g V1.03 | (with TGO electricity 2016-2018)
saeussvn 6 &3 AUIaLEN ﬁj“ﬁﬂﬂﬁﬂﬂﬂd&{ﬁ 8.5 giu; lhinfudiga (ilu Thai National LCI Database,
S0 5 'Jn & D;’ % Loadin iilawwév; LCIA method IPCC 2013 GWP 100a km 0.4069 TIIS-MTEC-NSTDA Update_Dec2019
E V1.03 (with TGO electricity 2016-2018)
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ﬁ [ T~ [ ] — — u oV il m — TGO
_ﬁ I2870UUIMVYMSUS:ILTUUSUIUNISUAD8NBLISDUNS:IAIINUAAAINSSU

ANSUUEVNIVLSD: USuntumsuudva:oglurude tkm (ton-km)

auuagiuno ludnmisdiSowainau aoduAalawlzuINDASUUEVFUA

Emission = hHUNAYU (ton) xs:g:H1vs:H3wAuMvua:Uuai1oniv (km) x EF uavnisussnaluKude kgCo,e/tkm

AunAIADY

s uaKbua wuu (kgCO-e/wrinn) UMRAVBBYAD DY Jundwian

| Transport, transoceanic tanker Ecoinvent 2.2, |
4. | (e uuy buik (Bavudstnnnauvsuuy bulk) m 0.0056 IPCC 2007 GWP 100a | Cpdute_295epls
e Transport, transoceanic freight ship Ecoinvent 2.2,
255. | Bausswmin container (Bavudotmmanm fﬁ{ﬂ}[ﬁuﬁ") tkm 0.0107 IPCC 2007 GWP 100a Update_24Sep12
. . Ecoinvent 2.2,
256. ‘ Baruasamanin Transport, barge - tkm 0.0446 IPCC 2007 GWP 100a | Update_24Sep12
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fd 2 IVUUIMVYMISUS:IIUUSUIUNISUAD OMBLSDUNS:DNIINUNAA-ADNSSY
n1syudunivsalw: Usuisunmisuudva:agiurudeg tkm (ton-km)
auuagiuno ludnisasalwidainau aoduAatawrunidn1syududum
Emission = UWKUNNUU (ton) xs:g:H1vs:K3wAaunvua:uaignio (km) x EF uoonisussnnlurude kgCO,e/tkm
ﬂ AutocSave ";J w ':;"J v ghg-conversion-factors-2023-condensed-set-update je. MATAMNEE VORAYOS @
File Home Insert Draw Page Layout Formulas Data Review \View _Automate Help Acrobat [ LI Comme
o Calibri Y v| EE.;.ﬁh- o) onditional Farmatting « - e
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Clipboard E] Font ] Alignment ] Styles Add-ins Adobe Acrobat
H120 Wk f,:l: 0.000226761744966443
A B C D E F G
w1 [ e s s | ittty [ e e i [ e vwweeow 0 o r
02
03
04
05 Activity Type Unit kg CO,e g CO,e of CO, per unit kg CO,e of CH, per unit kg CO,e of N,O per unit
06 Rail Freight train tonne.km 0.02779 0.02749 0.00002 0.00028
07|

< > = Businesstravel-sea  Business travel- land  Freighting goods  Hotel stay Homeworking Con *+ + i <@»
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fd ddgrvuudmumsus:Liiuusuisunisuanomsisauns=dndNnudaznonssy

mMsyudvuNvIA$av0U: USUrun1suudva:agiurudg tkm (ton-km)

auuaguéo lidn1stulwanidaindu doduAaatawi:uiRdnisuududuan

Emission = thHUNNUU (ton) xs:g:H1vs:H3wdumona:Uaieniv (km) x EF uavnisussnaluKLide kgCo,e/tkm

B AutoSave (@ off) D) v (¥~ 5 ghg-conversion-factors-2023-condensed-set-update v je. NATANEE VORAYOS @ - ]
File Home Insert Draw Page Layout Formulas Data Review View Automate Help Acrobat ( LI Comments |
r=h Calibri *‘.|.1'I - =|=|= |28 Q B ConditionalFormatting ~ 0 }_\' (m]m] e [
[] . ~ I N i ﬂ . A} \ (1] - [Bo fm, e EL
Paste E[B v 8 I B~ ATA @ = = :ﬂ_ “]  Number @ Jormigtas Tagre v Cells Editing  Add-ins = Analyze Create PDF  Create PDF and
v <F e D i ” = 3= . - [ cell Styles ¥ | 1 Data and Share link Share via Outlook

Clipboard My Font 7] Alignment I Styles Add-ins Adobe Acrobat

ATO vk fx  HGVrefrigerated (all diesel)
A R " H [ I K

36 Without RF
a7 | Activity Type Unit kg COe g COze of CO; per unit kg CO,e of CH, per unit kg CO;e of N;O per unit
38 Domestic, toffrom UK [tonne.km 2.760146 2.73321 0.003931 0.023005
a9 Short-haul, to/from UK |[tonne.km 0.984685 0.97639 0.000078 0.008217

Freight
00 flights Long-haul, to/fram UK tonne.km 0.648742 0.64327 0.000056 0.005416

International, to/from

01 non-UK tonne.km 0.648742 0.64327 0.000056 0.005416
02

< > =+ Businesstravel- sea  Businesstravel- land  Freighting goods ' Hotel stay ., Homeworking Con = + | <@ I
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Byl  dpdrouuwmomsusaiiulsinamsydosisiSouns:ondnuda:Aonssy

Scope 3: MstaunvydvAlU (Business Travel, Employee Commuting)

LUDNIWNISAIUDUUSUIEUNISUEDEABINNSIUDUNISUUED
«  DIFgUDYaUSUNuLBDIWAYNTBluNISLAUNTY
« lunsaunluddoyadsSuntutBoiwavlEHIUSUIEuMsSLaunNIvlagwo1stul Mode NIstQuNY, S:8:N1LGUNTY
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Byl  dpdrvuuwmomsus:iiudsinamsydssisiSouns:ondnuda:Aonssy

. onAwdoyausuruBaiwavnldlunistaunio

AslauuovlBotwav

Emission = g§u1mmstz318mwéo x EF uovnislauitdolwav
AMstWKUWGoIWaL

Emission = USulaunsisdolway x EF uovnistWiBUWwGoiway

. mstlHO@owWavLUVIDURa19dnuru: Govnnnistann EF (HanandovAuanuau=nistwilkg wu
o  MsutRUWGowwavN(Blusnuwisu: (Mobile Combustion: On-road)
«  MstlBOWGoIWavNl3LSo (Water-Borne Navigation), salw (Railways), tnSovu0u (Aviation)
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d A22gvuudmMuMsUs:IudsuIUNMISUasgMBLSOUNS=ININNUAANINSSY
¢ DasNMsaudaovldolwavuovenuwisu:uca:ula
N1ALWUIN10
A1819 10-1 SnsnsauAsadom@minmsiiuniedaesaussiaveing « e = k| 10208 | American Petroleum
— _ nstitute, 2004
e ol s lpien s 48 i e kL 2.850 Arnerican Petroleum

nstitute, 2004

FOBUATUIMEN (1500 cc) LUUTU kmy/L 17.770 NIARIURLLANY, 2551 . . i
. A T U AU A AR TR NTIET! kL 36625 TUATURNLANY, 2551
TOELAT a1 (1600 cc) U ko NENAIURMNAaYIY, 255 SN
NEUATUIANATS (1600 cc LUy krn/l 15.238: FIURMNAWY, 2551 ol L A ot
TREUATUIANATS (1800 cc) LUUSUY km/L 13.796 NIUATUANNATIY, 2551 o s - v ; - . .-
i R i i ; : e SOANTHTUAIUSL SR ES LR 125 cc | U krn/| /655 | NIUPRURLATIY, 2551
saeuATLANGI 2000 co) SRITHY km/L 12.248 NTUAIUANLATIY, 2551 - . a ] -
: SEORITIFENUELR? R IE LA ESERRRL R 12000 LU kL 37.245 AIEHEURMA N, 2551
INBURIRRLNN LA LUUSY krv/L 14763 | NIUATUANNATIY, 2551 . L . . B ~
‘_ FERNTUTLEURS T IEWE TR 1500 NTRRLAY kL ST.625 ASHATURMMSWE, 2551
INTYULUITNNLRAY g km/I 6.369 American Petroleum ; )
Institute, 2004 SOUNSETURUAS TV IEGAENNUUIA ATEY km/l 37.640 NSUATUAMLANY, 2551
= Py N n.'_LI: [ ¥ N H:—J [ . = - N e - .
SANTEUZETUUARAILIN | AU RIGT kvl 11.111 American Petroleum SOANSETUEURZ TIWIRLEREVINIUIR kUL kML 32.435 NTHATURMAWY, 2551

Institute, 2004

0 NGY CNG km/ka 11.905 American Petroleum
Institute, 2004

0 LPG LPG kmv/1 8929 American Petroleum

PPLgWALTP032-1 USuUsvnSoR 2, 03/11/68

TGO | nangasmatszduen fuauyansuivasassinadedn




" > c A TGO Climate
» al:”’_l Action Academy

LA ! v A - — TGO
_ﬁ- ¢ pDgIvuUIMuMSUs:IIUUSUIUMSUaDgMBLISOUNS:ONIALAA:NINSSY

e  KIUSurcunmistQunivlagwaisaul Mode nistuniv, s=g:=n1wutquniv
¢  MsLQuNMVI:DElURUDgUDY pkm (person-km)

Emission = 3husuAuftduniviuudaztduniv (Au) xs:g:mvtaasiundaziduniv (km) x EF yavnistGunv (kgCo,e/pkm)

« EF 2:ugn0u Mode A1stauniv lu n1vauu, NMotss (Water-Borne Navigation), nnosalw (Railways),
lLa: N1vLASoVUU (Aviation)
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f ¢ DgvUUIMVYAMISUS:IIUUSUIUMSUaDgMBLSDUNS:ININNUAANINSSY
«  HIUSu1tunstGunivlagwoisaul Mode MsLGunv, Sze:N1LaUNIY
«  MsLQuUNMIVIRElUKUD8gUDY pkm (person-km, passenger-km)
£ VWithout K
22 | Activity Haul Class Unit kg CO.,e kg|CO.e of CO; per unit kg CO,e of CH, per unit
23 Domestic, toffrom UK |Average passenger passenger.km 0.16099 0.15542 0.00022
24 Average passenger passenger.km 0.10974 0.10881 0.00001
25 Short-haul, toffrom UK |Economy class passenger.km 0.10794 0.10703 0.00001
26 Business class passengerkm 0.16191 0.16055 0.00001
27 ‘Average passenger passehger’km 0.15423 0.15293 0.00001
28 Economy class passenger.km 0.11812 0.11712 0.00001
29 Flights Long-haul, to/from UK  [Premium economy class passenger, ki 0.18308 0.18739 0.00001
30 Business class passenger.km 0.34253 0.33965 0.00002
31 First class passenger.km 0.47246 0.46849 0.00003
32 1IJr'-"n.ﬂa-riagv?-_ passenger passenger.km 0.10377 0.10290 0.00001
33 . Economy class passenger.km 0.07947 0.07880 0.00001
International, to/from -
34 non-UK Premium economy class passenger.km 0.12716 0.12609 0.00001
a5 Business class passenger.km 0.23047 0.22853 0.00002
B First class passenger.km 0.31789 0.31522 0.00002
37
38
< > | Businesstravel-air = Bysiness travel- sea Business travel- land Freighting goods  Hotel stay .+ 4 G
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Scope 3: MSYQNISUDVLAY

LAUTpaUsSUIuUDvLdsNgndvlundauenaiudsnsiiva

ANSYQNISUDVLIEY
Emission = USuneuuovldongnavlunida x EF uounisniiva
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A1sn2  Ysnameisaunsyaniignuasseenainnsnasngshuuny

Usurtuiingisauns:anngnuasasaandnnisnadve:iuuiau

(tCO,e ronuyatlov)

ASYAY / NTYATYNADY 2.93
Al 2.00
LAWDIS 2.53
il 3.33
Aslsl dungh anany 3.27
ANPuANYIAIENTEANY 4.00
RN EATHIS 3.13
Yeadudu 9 Aifeswdusznauresmsveau 2.32%
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£yl uvuwasumsdudeu: Fr-01

Tunsifuannoasiny v 4 3 Fr-01 S19as.28A2aIDIANS
Havasu fieyfisanisiimiaunszan avns | daasdnsiliuatunaieou wihil 1
suawasu (Fr-01 Waaii Fuitdavin
| GaavansAvadun=ioy e "
HaULHANDIAIANG . 16?1 a a\] ﬂ ni
* szyunasUdasningiseunszan
—a o TaydupopiAns
sifaavavans
ilszan 3
szpzna AUy sy ARAL TR (21 .76 57,67
szyTiga iz 18, 61-5.0.61 A 1 A = 9 i
wanAailsm = seupitiny ® ?_T’J\‘]LTJ@'WV]LFIU?_IE@H LW 1 H.A. 63 — 31 6.A. 63
HayaNIANS
3
4 1
5 1 d & @ o 1
® mmmmnwaajaﬁ[uﬂgm LA 1 H.A. 61 — 31 6.A. 61
olomc02-ea 32YdDyADIANT Ldn
298NS 1,032.00 o
? rganization 1.000.00 879.00 o sl
800.00 o
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Byl uvuwasumsdAiudeu: Fr-02 & Fr-03.1

o
WHUATWAIANST LEEEEZ?;:} Fr—=02 LLAUATNIIANS

fdaviadu |ddsrunisdranaunszan aveins | dansdnsivadunadou wihi 2
saviasu |Fr-02 Wiavih |0 Fuid

¢ YN WIATNDY ANS

UNUAWLAAITASIAS I AavasANS LarKiiausuARaL verae b 020 ,[ o -
e s - : — : Fr—=03.1 LLAUATNLLERAI LAFISAIN19YDIDIANILLAS
anla nudsunisAieniaunsean aveAns daasansituadunadou wii 3
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| [+ GO
uwuvuwasumsmudal: Fr-03.2
Level of
Source of . influence | opportunity Sector . Employee
No Category GHG AT E (Reduction or Risk Guidance Outsourcing engagement Remark
of potential)
1 Purchased goods and services v
2 Capital goods v
3 Fuel- and energy related activities v
4 Upstream transportation and distribution v
5 Waste generated in operations v
6 Business travel v
7 Employee commuting 7
8 Upstream leased assets 4
9 Downstream transportation and distribution v
10 Processing of sold products v
11 Use of sold products v
12 End-of-life treatment of sold products v
13 Downstream leased assets v
14 Franchises v
15 Investments v
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Haviasu wydisiumsidiéaunssan avdns danedinsinaiunzuiou iswu szyilgu 1z 1.A.61-5..61 Wi
—
swaviasu Fr-04.1 Wi o i

GHB fidasmoramdiadnua GHG ftagjuaniadnua . Total GHG »
T s Ton GHO) e e impa | et
A s EF (kg GHGhsizn) EC (kgCO2ehniu) H (TonCOZe) G 14243)
GHBhnin)
z _ _ _ - - B - - - - = = = - #ONv! #on! #oN!
R - - - _ _ B B B B = = = = - #On! #ON! !
N _ _ _ - - _ o o o o = = = - #On! #On! O
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bl R _ B - - - o o o o = = = = - #On! #On! O
] B - - - _ _ B - - - - = = = - #On! #ON! #ON!
3 R _ _ B B B B = = = = = = = - #On! #ON! !
e N _ _ _ - - N o o o o = = = - #on 4O 40!
N N N N _ _ _ B B - - = = = = #Onv! #ON! #ON!
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£yl uvuwasumsdiudeu: Fr-05

L ol R a1 o - TCFO_R_01
AqudnsdaaaAadizaunscanuasasans Version 047 2173/2020
daviasu ieydlsnanisAtaidaunszan avAnNs Aaavansiiaadunsiiau Wi 6
sitanlasu Fr-05 WAain 0 fuiiiavin
tlilaxiiu seyIliiAuziaya (2 31.A.63-5.A.63
asdaaude dadriuda dadrudia tonCO2-eq
AAULAR IBaunsyanaay  Wigu2auaa  Wiguaauaa 1,200.00
2IANS 1uazr 2 1, 2uaz 3 1,032.00
1,000.00
ssian 1 497.00 36.12 20.64 | 879.00
800.00 fr-- -
iszan 2 879.00 63.88 36.50 ‘,
’ oy o oo pay . 558.00
500.00 |"“497.00 jy
sznn 3 1,032.00 42 .86
400.00 —
du q 558.00
200.00 —
334 Scope 1 & 2 100.00 )
2 Scope 1 & 2 setan 1 dszian 2 dszian 3 du 9
&3
Carbon intensity (Scope 1+2) 2.752 TonCO2eq/ szunilasl
Carbon intensity (Scope 1+2+3) 4.816 TonCO2eq/ szuniae
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