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5 IPCC, 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
https://www.ipcc-nggip.iges.or.jp/public/2019rf/index.html

5 IPCC 2019 Refinement, Volume 2 Energy. https://www.ipcc-nggip.iges.or.jp/public/2019rf/vol2.html
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TIER 1: Estimating Fugitive Emissions from an Industry Segment
Egas, industry segment = Ainudstry segment * EFgas, industry segment
TIER 1: Total Fugitive Emissions from Industry Segments

Egas = Z Egas, industry segment

When,
Egas,industry segement = Annual emissions of CO,, CHa4, or N2O (tonnes)
EFgas,industry segement = EmISSIon FaCtOF fOf' COZ, CH4, or NZO (tonnes / Unlt Of aCtIVIty)

Aindustry segement = Activity value (units of activity)
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pipelines, and
leak detection
and repair

programs are
in use

Leakage at
industrial
plants and
power
stations

-20% to
+120%

Average Average

EF EF

(Tonnes (Tonnes Units of
Segment Subsegment CH, per | Uncertainty | Units of measure | Subsegment | CH, per | Uncertainty

MCM, MCM, measure

km or km or

unit) unit)

Offshore @ 2.94 +20% Tonnes / MCM Well drilling, 0.32 +25%-100% | Tonnes /
offshore gas testing, MCM
production servicing, offshore gas

production production
fugitives
and flaring

Extensive 0.57 +10% Tonnes / MCM Fugitives 0.59 +25%-100% | Tonnes /

LDAR, and gas produced and flaring MCM gas

around 50% produced

or more of

centrifugal

compressors

have dry seals

Transmission: 1.29* -20% to Tonnes / MCM Fugitives 1.00 +75%-100% | Tonnes /

Extensive +30% gas consumption | and venting MCM gas

LDAR, and consumption

around 50%

or more of

centrifugal

compressors

have dry seals

-20% to
+30%

LNG: 1660.00 | -20% to Tonnes/station

Import/Export +30%

Greater than 0.62* | -20% to Tonnes / MCM All 1.10 +20%-500% | Tonnes /

50% plastic +120% gas consumption MCM gas

consumption

Tonnes / MCM
Non-residential
and commercial
gas consumed

AN NIN2Y7 DNNN2 AIWIN DNWARNN NLH9 'MTpn —21lnya =
JN2XN INY DRNNA AIWIN DNWaORNN NDMYa 'MmTpn—0nimia =
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2020 2021
Segment Leviathan* | Tamar | AOT Total Leviathan | Tamar | AOT Total
N7 N7 nnnn N7
Malfunction 26.81 D792 bylah] 11.09 q0Y 0792
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TOTAL
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2072 1 %2202 nxin awN L IPCC-n Yw 0mMiaan nou'an

(Naw?7 xnn (1) IPCC-n '0TPR 19 2V TIA'WNI NPANN 'WDRPRP NITRID X7 (KNP NID129 2w 4 17210

2020 2021
Gas Gas

Emission Units of produced | Israel Emissions | produced | Israel Emissions

Factor measure (MCM) (Tonnes/year) (MCM) (Tonnes/year)
Gas Production — Tonnes / MCM

2.94 offshore gas 15,442 45,398 19,302 56,748
Offshore .
production

Processing — Tonnes / MCM
Extensive LDAR 0.57 gas produced 15,442 8,802 19,302 11,002
TOTAL IPCC
production and
processing 54,200 67,750
(Tonnes/year)
TOTAL IPCC
lower production
emission factor 20353 SoAEe
(Tonnes/year)
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(Naw2 Ixnn 10) IPCC-n 'nTH0 19 2V 122100 YDPRD NITRIN X2 [XNHD NID'29 2N :5 12310

2020 2021
Pipeline Pipeline
length?’ (mile length (mile
or km) / gas Israel or km) / gas Israel
Emission Units of consumption Emissions consumption Emissions
Factor measure (MCM) (Tonnes/year) (MCM) (Tonnes/year)
Gas Tonnes /
Transmission 1.29 MCM gas 16,055 20,711 19,469 25,115
and Storage consumption
Tonnes /
2.08 kilometer 815 1,695 830 1,726
pipeline
LNG 1,660 Per unit 1,660 1,660
TOTAL (gas
consumption) 22,371 26,775
TOTAL
(pipelines 3,355 3,386
length)
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,'UADN TAN PYNA NIINNANNN N0 .1WADN TAN NIWYL,NIND TN )INN DNIRY N321nn NNy IR Y oama v
.2021 naw91 2020 naw? DI2'o

27




IPCC-n mTpn 9 2u DIY'N 2V NINNONN 781WI NPI7NN YDA NIL'9 NJIWN NANN 6 N71D
NIIX 1IN? DXNNA WAL NPAIONN TN NINJY% DXNNA [IWXIN,0"31PN DAIYN 1Y NAXA 02100

.N2721NN

(Naw7 Ixnn (1) IPCC-N '0TP0 19 2V 2812 NPI2NN VDRRD NITTRID X7 (KNP NIDI29 2w :6 N710

2020 2021
Pipeline Pipeline
length'® (mile length (mile
or km) / gas Israel or km) / gas Israel
Emission Units of consumption Emissions consumption Emissions
Factor measure (MCM) (Tonnes/year) (MCM) (Tonnes/year)
Tonnes /
Gas 0.62 MCM gas 253.81 157.4 297.1 184.2
Distribution consumption
Tonnes /
0.23 kilometer of 414 95.2 575 132.3
pipeline

.N21T NPAIONN TAN NINAY7 DRNNA UNIAW NPI7Nn NN NG9 2iwn — 11Nyl
.NPI70N NIIX IINY DNNNA UNIAY ApI?Nn NI NIHY9 a1w'n — 0inda

D'21N1 N2 D'¥N7N ,0'"2N 011N K771 [2'/MN1219 NN N1WY ,AYTN N2 Api?Nn NNaX 781w
11019 NI'T 0" K7W 111 IR, (Pwna 'wann 70 N2MXN 2%-2) N1 9p'0N2a RN N2 NNAIYA TN NINAl

2¥) N22N DTPNA NILHAON AWINA WIN'W NIYYY N1 ,0T VDN NIDY9 2w 1nw521 NN 120N IR
172aman"ivn

11D TAQ M"YYN WIN'YI 7NwN 11X MNX - WIin'wn vopn

T IWNI NIpAN TN MNKRY NI9H TN NIVAIRN [XKNAN NIDY9 1227 21wN UXIA 0"IND NITNINY ORNNA
NUYUNA wIN'WY IR/170wN 11X MNKY 12V 'Wap

MTPN 'a 2V 0AIYN 20 NINN0NN 28WI WINWN YOPNRN NIFTRIA K7 NIL'9 N2WN NaXn 7 n210
D'21X7 PAIOY WAL TAN ' 1237 1'aNIN 172pNnY 01N YIN'Y nwwl aiwnn 1NIX? IPCC-n

.0Iwn

,'UADN TAN PYNA NIINNANNN N0 WAL TAN DY L,NNIND TN NN 0NIRY nplyNn 112X 7K 1237 oama 8
2021 naw nin'o
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(Naw2 Ixnn (1) IPCC-n 070 19 2V 2812 WINIWN UDPPRD NITTRID X7 (KNP NID129 2w :7 7210

2020 2021
Gas Gas
Emission Units of consumption | Israel Emissions | consumption | Israel Emissions
Factor measure (MCM) (Tonnes/year) (MCM) (Tonnes/year)
Tonnes / MCM
Post- _ Non-
0.4 residential and 11,516 4,606 12,001 4,800
meter ;
commercial
gas consumed

.D1IIYN D'10IX7 NPOIOW TAN NIN]7 DRNNA VXA NIDHan aw'n =

(1 72m) Yx 1w Wwapn 1TAN NPADX NIWIWA [NNN NIV AIY'N DIX'O

NIYNNWNN NI'A7NN AIWINN NID'Y MY NIVXANL N21pNNN [RNNN NILHY9 70 NK Nan 8 n71D
TN NIN21 2921 N'290 07PN NNN NL'YA .(D"IND NI'NANY DXNNA 1 72T1) 02 NL™YA MTPNA
NIIXN IINA 79210 DA DTPAR MWD DDA 17'R1,(2INXL) NPI?NNE N22INN N1IXA NPaIoNn
T IWNI NpAN TR NNRY NIQYTN NIVAIN [XNNRN NID19 70 NN DA NANA N%100 ,90101 .(DiN21)
N9 NXK DANXA NID'WN MYN 01NN .(71N12) N"YUNA wINY IR/1 20WN 11X MNNY 12VI0 'WaD
NI7712 |2'N IN,'VADN TAN 7¥ Npa0NN MWW D'YDPNN 922 112V NIAYINAN NIFTRIN X720 [KNNN
.NNINR NPAN X7 DP2T NN NRNIND N9, NI7NN NIRXIND NILHa

NIDI 1N DL — D'NHLALLIPCC-N YW NN MTPAY DNNNA NILYAN 9PN IR KD YXINNN VN
.1 07202 NIXY 19,0 TPNN NYRAPA (uncertainty) NINTIN 'K IN D'RDAN — NI

INTRN 19 2V 2YN) PRIR'YI 'WUADA TAN 2¥ 190NN NN 2K NITRIN X7 KNP NID129 70 :8 N721D

(IPCC-n
2020 2021
1NV 1NV
N2 NI | M NN N2 NI | 1N NI

yxInn yxInn
%V niv'29 1"no
93,588 62,263 76,728 115,414 76,868 94,710 TANIN]'a
(MW7 [NNN |IL)
%V niva 1"no
68,731 47,001 57,650 84,894 58,116 71,269 NX X '9
(Naw7 |xnn 1)
D'wIN'wnN Niva
7,370 1,843 | 4,606 7,681 1,020 agoo| ’Pwnptaon
(n"wuni
(Naw7 |xnn JIL)

Nt 27 NT0 NwIPwN NI NN (1 7am) IPCC-n 2w 0220 DMTRNN 19 2V NIAWINAN NIL'Y9N
AWND = (1707 20 N0 I81,2021 NawA XN 1L 727) P8W NANIA 0NITAN 02INanN (100 'an
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IN D'YDN 1237 N PUTA YT 0N [TV RN D'ANa0 0'NTPNA WINn'y NPyl 0YDPNNN 7N
.0m1uon niiywa

1921 120INY '91.2 J]2TIN NIL'Y DI 1T 20U NIDY290 N2IVN IR 1aw7 NNWAaRN DX N2 XAN p1an
,DMMIX?1 DMITR D9 'MTPNA WINIWN NIVXAND NP8 NIL'Y Ow'H NI 0" N2'NNa nRimmnnn
NI NT? NNIT 27121702 DA T NIRAN WK NITA — 2812 0NN [IMT 1R DY NITA YY
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(2 921) D"NI*™I DMITR D'ATPN ' 2V PN [NNND NIDMH9 AwN .5

LPNNN DX T2V IUXIAY 781110200 TAN NPA0R NN [KNN NID'™A 7w DIWIN ANXA DT 9
DNNNA NNTE,NITDANIN NNANNN NN 22pNNY DRINA [21,7121%7 D'AD119/AN DRINI 7V JNN0NA
MTPNIL,NAN'RALA"NINND ND'Y79 TP 122 ,0MITR N9 MTPR 2 INALL2 JATIN NL™Y9 MTPNY?

.0"IN?7 NI2'TAN 'NITA IY'9INY 190 D'NATA NL1H9

O"MITR 0D'NTPN

9'n? DNNNA D'T'921 NI T,AIWNIN ANNIND NP9NN YDPRA [N NIL1HA 7¥ N2IWN NaNN 9 n7210
NN NIZPN IR D'P2T NOIWN NRXIND NIL'™A N7712 NIR N2WNN 28IW WA Tan Npan
AL TA NPan 1AW, 122020 Nawy 2"NIR YW NILHYAN 'IR¥NA INDIaNNY NL'YA MTpNR 2V NINNoN

(91NN N2Ip2 NIMPIMNN NITOR) 1701 Y191 NIXYTA 2w 01I8MIILNLN 0'NA

(2 7273) D!"UTX D'NTPR 'Q 2V D'AIYN NRIYN — NP9N0 VDPRA [XNP NID'24 :9 N721D

2020 2021
Gas Israel Gas Israel
Emission Units of production Emissions production Emissions
Factor measure (MMcf) (Tonnes/year) (MMcf) (Tonnes/year)
US GHGI
Vent/Leak 0.2662 | Tonnes/MMcf 545,254 145,161 681,574 181,452
Flaring 0.00037 | Tonnes/MMcf 545,254 203 681,574 253
TOTAL
(Tonnes/year) 145,363 181,706

JKIPI NPaInY N NINJ? ONNNA VXA NIDHYan awn =

7M1 NINNTAN NID9NN 7TIA 1TO AWI?WN NI NINIAA NIDIYA 21N 178 D'NTPN 'Q 2V Awnn
IPCC-n ¥ 17212 'nTpn 'a v niownn 3 a1 (nnxnNn1,2021-1 2020 pfawa 8NN [IL 321-1451)
N¥P2 DN OUNPTIARD D'NTPNN 12'92 .(nnkNNa ,2021-1 2020 0wl 8NN |1V 67,750-1 54,200)
D702 712007 N NIRXINND ' 01Yan DX JPCC-n UXINNY? D'MIINN D'ATPNN NIA29NN 22 nidan
,7NIW11 ANN7 O'RNA 12'R, TN NIQY T AR N2IVRY OWIMN 0Tpnn [221,1108 21w 81w 12
(1L 23 — 28w NIL™9N WP 10 '9 NN ARXIN 217 ,7'9%71 N9IW7 DYIMN DTPNN 03 ,NNT DY

(1707 15 n2) 2°2021 nawa T'a%1 N9WN [XNN

DONNND,7X81Y1 N22100 VOPAA XN 2w NITRIN X7 N19Y17 ,nraizn niovn My navn 10 n2ao
N9 MTPN 2V NINNON (N?720N YW 17200 P7NA) NAIYRIN N2IWNN 2811 NA21n0 NNIX 1INY?

19 EPA (2022). Annex 3.6 of USGHGI Report. https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-
systems-ghg-inventory-additional-information-1990-2020-ghg
NN NAXI'A NA'RY NMYA TN NIZWa N NTON YW start up-n 1'2nn2a Nipn flaring-n niv'an 90%-1 2020 nawa 20
.NTONA 'MW NIZ'Wan 'aiN
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https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-systems-ghg-inventory-additional-information-1990-2020-ghg
https://www.epa.gov/ghgemissions/natural-gas-and-petroleum-systems-ghg-inventory-additional-information-1990-2020-ghg

%Y INNNN P7N2) NMawn n2wnn (GHGI) 2"NIRa INN NIDYaN 'KXNA 'WAD T2 N22IN NNAX Yw
¥ NN 28-1 'vab ™ NA71I0 NNAN TN T 20 NUXIAY NP2 DMTpn 2V Nannon (n%aon
21 (MARCOGAZ, EU-28) 'an'&in TIN'RN

(2 9272) DY UTN D'NTHPN 19 2V D'2IYN DX — 122100 VD[P0 [XKND NID'99 :10 N92D

2020 2021
Pipeline Pipeline
length?? (mile Israel length (mile Israel
Emission Units of or km) / gas Emissions or km) / gas Emissions
Factor measure consumption | (Tonnes/year) | consumption | (Tonnes/year)
US GHGI
Tonnes /
Pipeline leak 0.0109 mile of 510 5.6 520 5.7
pipeline
Pipeline Venting Tonnes /
(Maintenance & 0.6096 mile of 510 310.9 520 317
Blowdown) pipeline
TOTAL 316.5 322.7
EU-28 (2018)
Survey average - 0.568 Tonnes / km 815 462.9 330 471.4
Method 1 ' of pipeline : :

.N271INN NNIX 1IN DNNNA UNIA NIDY9N AIWN

niv9n 1'1,35-40%-1 Y D'wIaN1 NIRXIN 211 281W2 122100 YOPN IV [KNNN NIL™Ya 2w
NINXIN O2IX .'NON'ND OTPNY ONNNA NIAYINNND NIL'Y9N |12 'NRPINARD OTPNN '3 YV niavinnn
,(2020 nawa |¥nN I 55.6) WOOD n"ITa niNNTAN NIL™ann (NNXNN1) 6-8 'a NINIAa 210 19N
.N2%INN Yyupnn NIvHa? XM ML NI 1IN INN]Y

2V qnNonal,npIPnn N1IX 7IR? OXNNA ,781P Qpi2Nn Yopnn Niv'va Novn nakn 11 nao
i apnn yopnn

7'0D79N NIAX 112V 1990 NHA DTN 'Y ,(GHGI) 2"NINA MINTN NILHAN 'RXAN N9 DTPN

(78w np12nin Nax Arann? nnima)

21 Marcogaz: Survey Methane Emissions for Gas Transmission in Europe (2018).
https://www.marcogaz.org/wp-content/uploads/2021/04/WG-ME-17-09.pdf
,'UADN TN PN NIINNANNN NI .'WADN TAN NIYA,NAIRD TIWN )N D'NIRY N22100 NNaX 7K Y 0aima 22

.2021 naw1 2020 naw? DI2'o
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(2 9272) D" UTN O'NTPN 19 2V DIAIRN NRIWN — API2NN0 UDRNA NP NID'29 :11 1220

2020 2021
Pipeline Pipeline length
length?3 (mile Israel (mile or km) / Israel
Emission Units of or km) / gas Emissions gas Emissions
Factor measure consumption | (Tonnes/year) | consumption | (Tonnes/year)
US GHGI
Distribution Tonnes /
mains — 0.0288 mile of 260 7.5 360 10.4
plastic pipeline

.NPI7NN NNAX K7 DNNNA VXA NILHan Awn =

NIIX 7IN? 1 7272 TP 'a SV UNIAW 11IWIN? DN ,NIDIN NI 110 0T 07N NIYXAND AIYINN
NID'™9 227 'ANIQ NI'T 72 'R 78w INND (NnRkNna ,2021-1 2020 D1awY [8kNNA |1b 132-1 95)
%v IX (IPCC-n "2ima Dy 2'W7 XamMw 'a2) 1 721 'a 2V N2wnn NXK UX17 N1 ,1271.0p1700 N2wnn

.(N1D%9 N1AX 112V DURPTIARD DRININ DY AXINY '92) 2 12T '

0'"NY'Tn 0'NT

NN ,240"IX? NITAN 'NHT NN DR APan DR'ARAN LMD MTPN 7¢ NN DK PITAY7 T2
2max1 0"IN? 1AV NN NHrTRY) 2020 Nav2 211 7210, 171771 ,N10NA %Y [T N2'naY
.2(1.B.2 1) minl baIN DN NILYA 13T, (2022

,12 71N, TA%2 'Wabn TN 11NN NIDY9% DN NITAN 72 0D'NITN 21aNn 1K NINNN 12 0710
0N 9P L NINNTAN NID™Y9N 2W 1270 UPRN ,NIXIMN NIN2N NNIV? N27TNA NPQIDNN TN NINI
[2'A2 NI7IVAN IX D'WYDLPAN |IN'OI,NA7INN N2IVUNA2 DITINN TAN 97'N% DN NPI?NN N2WNA DTN
nLa MTPN N7 vxiaw nirT L (EF-2 [nion) o9 mTpn NIWXNAN NILY9 DT — N9 INNT
76% NIINN MIpMn piws NpaIionn 'wavn TN NN ,ANIwN 0w7 28w L (N-2 jnion) onnxim
(271N N2wn T 0NV, LNG-N 10N NIYXANA PAIOW T 211X ' RI70 IR) X' 9PN
D'UNINA N2 YN, TITYWRI N'AINN TAN DD NINNIENPANn NITONA [0 07917 NINNTAN NID'Y790

.NPI70N1N22INN NIDYAN NID'Y9 A2 07917 0N 'N WAL T 7w TIAW/7219'01 npan

,'VADN TAN PN NIINNANNN N0 .WADN AN NIYYL,NNIND TV )INN 0NIRY npl?nn 112X 7K 172 naima 3
2021 naw? n1a'o
24 UNFCCC. National Inventory Submissions 2022. https://unfccc.int/ghg-inventories-annex-i-parties/2022
D'NTPN YV 2ANY JANDA IRXNN . MIX7N NID'YAN 'NXN 112V TNNE [AY N0Ya0 MTpnY ONNNA DINNTA DIRmn 2
2721
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D"IX? NI TR NIT 21axm (12 N2a0

X c r 2 = nina
c s ~ A ol
- ~ n = ~ n 9y npaion
- (= (=
apIona nniyv?
< § nnivY I nina
&= > n121n nivYan nxim
EF | N EF | EF | EF | EF | ant | nponnss% | S qnpma
12%
EF EF EF EF EF 47% npI7nn 80% Dn;m NN
niw»an | ,na721nn 25%
npi7na | ,np17nn 34% 9 AR
N N EF | EF nawinn | -n41% Iéll TN
TIX 9% venting /
nax flaring
80%- -n vy
EF | EF | EF | EF 0.4% venting / R aman
. 1%
flaring

nL29 MTPN? DXNNA 'WIANIN VDPNPA NI NINT—EF XN
DMNXIN DDA MTPA K77 'V VLPPA NIL™A NPT —N

N720) NN 222 1X" N P2 DN NILAN NIK 707200 1IN AWIN NITAN 'NIFTA DRININ NIVXAN]
NILY9 9PN NIWN IX? ,NRIYA NITAL D'YWAYAN NLHY9N MTPNL YIN'Y Nyl ,qona (13
(14 072D) 728 NPaNN 9PN Y 1770 DNTRINN NN DMY'N WK [KNAN

NILYAN NN ,NATAN MY NI NINRAN [N NI7PIIAN NIDY9N TI21'NREN1INAL 1D 'NANY N2
(T N1I2M 9222) XD 9PN NN R KD N2T NRAIDNN TN NINAL,ARI?NN WA |22 [0 DINNTAN
qQ'n AWN [221,71X 90N 1.6%-2 nnn Npi?Nn Nw12 palionn N 9 NRT NN 28w
[2'2 2V QN NI N12AN VN NIX NI R ,DMRDEDYDNAN D' TPRN 2V JAN0NA 781w NIpYha
NIL'90N 6 'a NIAAN W 22pNN DMIRNE DTDMAN DNTPAN NIVXAND 7281w NIDY9N 2IwnNa

(Np12nn na%2mn nimenan niha Ni%%1a 'R wR) 2020 naws 0"%ana ninnTn

L2 1N2 78w N pwNa N1IT 211 AN INNIY ,NpI2nn NN Ipn Nivkann 34% ,1171n2
NIv29 1Y Na1In (5,6,8 NINZALA 7'WY7 1INATAY 192) IT ND'WI NN TN '97 NIAWINA 178 NIDY9
™ 112v) flaring-1 venting |2 |0 NIL™Y790N 40%-21 ,90111 .WIN'YA TAN NINJ N0 2V A1IW'NN D'IN)
1137 NINIT NIL™Y9 AWN? AN NI N2 1220 NDHA MTPNA ('Y K77 W2 DINNTNM [0 N, (TNa vaal
MW nIawIinnn NN oW Vi NN (P70 1210 AXINN NIDY790 10 ,11172) 78w N2Wwnn

2w NN V7 anima N NN 11Y? 81N 0M2Inn 0'NTPNRN NIVXANRA

TN 72 NN LYNI NIKX''A 1211 (AW ,NIIN2IN NITAN 7210 N21ININ KN 1111122 170NN nHan
%2 %V D'™211N D'MTPNA YIN'Y) N21TNA PAI0AN TN |2 21 NAWINA NID1901 N2 XN WA
NID™29N 217' AN NPT L (7V192 NINNTAN NID'Y2901 73 19 11220 1V 2130 N27TNA Apann 9pn
AIYN] YIN'Y 12 nwyl X7 , TN D1l TA? ON'NA NL™Y9N DTPAY |1 N ,venting-7 NioNim
,"INR'D ATAIM 28w 11IN17 ININ D'WYNA IR NN NIDY9 110 AW 0TpRn ,NRT NN, nen
AIW'NY Y11 NI . TAIVAN TAN NN 7Y [IN1A WIN'Y NWIY KINW 9K 2V, 12'0 NN NINTIANYUT? N1 N7

34



nLMHAY N'AN ,7NTY TAD YIN'WA 9P YV IN0NA 012110 D'RTRNN N0 2V YN nivYan
2Nawn nINNTRn NILMHannN 277 'a anian N nnlaan nYninnn

(0"Ix7 0'NNT) 2020 NAW7 'WIADN AN 7€ NPQOXN NN NITRID X7 KNP NID129 :13 122D

NnTNY NILYA | INDND NILYD AN QPN | nITne AN 9P
Tonnes ) 1Ix" / ninnn -2Aavmn TN | v wavmn
(CHs/BCM | (j1v) NnIawiInNn BCM | nirt? nirTn 'a
3,507 144,787 41.28 PJ 1,420 n1vMa
1,451 2,921 2.01 PJ 69 TN
706 16,111 22.83 MCM 22,831 *1T29210
113 12,652 112.30 MCM 112,296 **hn11n
0"%9n 1M 2w
29 451 15.44 (Ta%2 marwi npan)

D91 NPaN 0a 0'7712 venting-I flaring-7 oramMan *
D91 NPAN DA 07712 venting-7 DAIMAN **

787212 NID'29 21YN 71IX? WIR'Y NV DNAY D'N2'TH D'PTRD (14 n2a0

N9 1IN
N
DNNNA DTpn | DTN DTMm oTm yopm | vojm | vom
D'NTM? flare vent NN’ apion NN | TAW | npan
|Iv) DN N
(nIw? [NNn
5 987.47 12.93 260.3 6.02 1,203 1,182 mTpm
! ' kg/t kg/GWh kg/GWh kg/PJ kg/PJ 1L
1,000 3,073 23,502 1,693 15.88 nTpn
2,784.52 .
kg/PJ kg/PJ kg/P) kg/PJ kg/PJ THIN
43,378 1,331 mipn
755.40 ’ ’
kg/10%km kg/PJ 71910
153,853 234,260 44,354 mipn
124,827.63 ’ ’ ’
kg/PJ kg/PJ kg/PJ N1

NKX ["aN? NWHY NTAIVN 2V V1NN NIRIY NITA 2@ DIMTpRn NIUXAND AIWINN NIRXINN N2ponn
:NI2'0 1901 2721 NNNK NIA'TA ¥ D'MTHN JA0 72V 28w NILHan

;NINYIMN 219NN DLW NAYIALA 21 DIPNAN 792 W -
;TAN W KIN' RIQY NIYY N2TRA NP9nn QP -
[N NILHYAN 2 NTI9N DIWAXN DR (AIW1IN1 7921 T N9 NIKYaN TNIMA) NIvYan M- -

JUD T NPAaN IX N7 T D2 NPan 72 NRXIN

D'LIIAN ALY 'NTPN YV NDDIANA NIL'IA NIWN WWAR'Y TPINN DN 10X DTPY W' 1219Y
X ninwIrmn Y1Ivann niv'y nx 0nxnNa (3 1am)
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(37212) D"nIpN D'TPIN 'a YV YR NN NIDY9 YN .6

LPNNNNIHX T2V IUXIAY 7811 'WA0DN TAN NPA0R NN [KNN NIV 2w DIWINAND NTP1a
,N1'A0N N1ANY TN T 2V DIX70IMN IN 0D'0119nN ,(3 12a1) D'Ipn LA MTPN 2V IPN0NA
JI'DAI7N NNANNA NN 172pNNY DRINA IN 1127 D'R0119NN DRIN)

N ,N210N NANY TN T 2V INDIR DAY [111] 3 )AT12 D'AwN] 178 N9 MTPN ,wnITn? AIwn
NLM9 MTPNY |'RX PN D212 22PN 26,(AP-42) 2"aIR YW nL™M9N MTPN Yaipa NN DN
DMTPNN NANNN DR NINARNAN NIP'TA 20191 1WA X1 NN L,0%IR .001Y N9 NNIPNRY 01990

.2 727N O'MNTPN NYYNY I7RY [IVD? NI ,"98 W0 Tan pwn?

TI2A'WAI NPaNN 'WLHIN

Nnraimnn mn NLYP NINNI N1 AN NITOXR — DIPNAN 721 NMax NIHa nan 702 15 n%
[NAW NI2ANN NN 121pNNY 011N 2V JRN0NAL,PNNRN NIHX UXY AIWNY DNNNA T TITEN]
.270"29n2 N2'207 NNAVNINIL'YA AW'NY NID'WN '9 YU D'¥RINN NDHYAN 'NTPN 9 YVl

D'N'YN '9 2U NUXIAY N2IWN 2V NODIAN NI9YT AN IX? NYN'wY DIPNNA 02270 NiNd
AN'N? NIMAalpnn NNpon NR Nuxanin The Sniffers nnan nivxnxa Ny noivnd (P&ID)
0’2270 NIND 12 X' DN7W N2IWNNT,2V19] 01210 YW 19m7 ,1Naw NNana 0919 ,010 .NIaYTh
NN7XNN NIVXNAND UXIANN 1p0NY [1X7 21IwN 90121 .N1INYN N2IWNNN NI N2IN N'nn 22pnny
N2IN7 DXNNAINDY9N NN WITI7 DRNNA,D1IPNNA WAL TN 7W NNI'NN 27272 ON'nn ninann

2802100 N1ANY TN T Y NYIRY

26 EPA. AP-42: Compilation of Air Emissions Factors. https://www.epa.gov/air-emissions-factors-and-
guantification/ap-42-compilation-air-emissions-factors
.0"2902 N21A0Y NNV NILYA AWINY NIV'Y .N2100 NANY Twnn 27
https://www.gov.il/he/departments/general/calculation methodology
.NAW T 90 10NIY VTN NIR NARY 2120 1R 1pNRND DX ,waTn?y awn 2
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https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
https://www.gov.il/he/departments/general/calculation_methodology

(NIWY IXNND [ID) DYPIPP D12INI 19 YU YK TIZWAI NPANN UDPNA [XNH NID'™29 2w 15 n%aD

2020 2021
Combustion 2.06 2.93
Flares *253.38 22.97
Malfunction 26.81 11.09
Fugitive emissions platforms 75.25 90.01
Fugitive emissions receiving stations 11.43 119.12
TOTAL (Tonnes/year) 368.93 246.12

N7 NTOXR 2w 121INn start up 7'70N NNADNA N9W N%7 1AW1 0IT'A77 INPWAY NN |IL 226-1 NIY210 198 NpHa *
.NTONA NMIAWN NIZWAN QIR IR NAX''M NI'RY N'NYA TN NI2'wa 2V 121
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Source Emissions | Units of | Number Emissions Number Emissions nnvn
Factor Measure (CM) (CM)
PRMS Mai - M
S Maintenance 1006 | CMvear | g4 40,794 a1 42,886
total gas release
G.as F?elease In-I..me 3321 3321
Pipeline Inspection
18 inch pipeline 473 CM/year
24 inch pipeline 1,009 CM/year
30 inch pipeline 1,839 CM/year
New Pl.pe'llm'es PRMS 159 CM/year 2 318 2 318
Commissioning
New Pipelines Hot assumes 2
Tie-In Connections 2,958 2,958 connectlo[\s p.er year
for each pipeline
diameter
18 inch pipeline 142 CM/year
24 inch pipeline 252 CM/year
30 inch pipeline 1,051 CM/year
36 inch pipeline 1,513 CM/year
Gas Release from cm/ assumes checks at 30
System Isolation 51 boundary 30 1,530 30 1,530 locations per year
Boundary / year
Gas Release from CM/vent 3 new pipelines
Pipeline Purging 2,764 3 8,292 3 8,292 segme.nt?
commissioned per
year
Subtotal
Commiissioning 57,213 59,305
Activities
Spurious Emissions CM/Year
PRMS 30 1 30 1 30
Valve stations 11 CM/year 1 11 1 11
Palmahim annual
'm annu 11,357 | CM/Year 1 11,357 1 11,357
leakage
Hof Dor annual 11,000 CM/Year 1 11,000 1 11,000 Estlmatfe based on
leakage Palmahim
Sulatto.tal Spurious 22,398 22,308
Emissions
TOTAL (CM/year) 79,611 81,703
TOTAL
57.1 58.6
(Tonnes/year)**

12 N'N 127w NNINN,N%9101 NNIR D710 VTN IR 0'NNR%9 INNA NI |I'9X 1227 0D2IM 12772 'REINKD - *
.2021-1 Da1 2020-2 D2 NWNINN T N9 T

Kg/CM 0.717 :(Methane density) [Nnnn nigrax **
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43 Harig, R., Matz, G., Rusch, P., Gerhard, J. H., Schaefer, K. P., Jahn, C,, ... & Beil, A. (2004). Remote detection of
methane by infrared spectrometry for airborne pipeline surveillance: first results of ground-based
measurements. In Remote Sensing of Clouds and the Atmosphere VIII (Vol. 5235, pp. 435-446). SPIE.
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44 Assessment of Uinta Basin Oil and Natural Gas Well Pad Pneumatic Controller Emissions.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6178829/

45 Carbon Limits AS (2020). Overview of methane detection and measurement technologies for offshore
applications. https://www.carbonlimits.no/wp-content/uploads/2020/08/Methane-measurement-
technologies-offshore for-website.pdf
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detection
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X

Measurement
over time

v

v

Share of sites
covered by
minimum
detection
level (*)

)

100%

)
)

100%

)

100%

)

85%

Not expected
to be relevant
offshore

Relative
quantification
accuracy (**)

Accuracy
varies between
technologies.

Low without tracer
(-90, +1000%)

Accuracy +/-20%

Accuracy +- 12%

Not expected
to be relevant
offshore

Wind
conditions
(***) and other
weather
constraints

)

14-99%

Sensitivity varies

96-99%
Safe sea
conditions

3

73-78%

No precipitation

3

73-78%
No precipitation
Not expected

to be relevant
offshore

Approximate
costs per
offshore site

)

=
=]
Handheld
operator hours +
transport
Fixed: high costs.

=
=]
Operators and day
-rate for ship.
Dependent on
number of sites.

Day-rate for drone
and operator, plus
transport.

Eh

Day-rate for plane
Dependent on
number of sites

Not expected
1o be relevant
offshore

* Share of sites covered is calculated from the technologies’ lowest minimum detection level per hour, and
how many percent of offshore sites would have emissions over this level.
** Relative quantification accuracy has been estimated by the consultant and ranked between the assessed
technologies based on available research papers and information from suppliers.

*** Share of wind conditions applicable for measurement is calculated from the technologies’ wind

constraints, and the percentage of daily winds below this level at three offshore sites in 2019.

**** Costs are only estimates performed by the consultant based on available information. Costs may change
over time. Company internal costs are not included. Approximate costs per offshore site are grouped
into green (below 3000 USD per site), yellow (3000-5000 USD per site), and red (above 5000 USD per

site).

Fixed and handheld sensors: measurement over time only possible for fixed sensors.
Operators of drone-, plane- and ship-based measurement services may have the possibility to identify and
detect emissions from areas or certain components.
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46 Carbon Limits AS (2020). Overview of methane detection and measurement technologies for offshore
applications. https://www.carbonlimits.no/wp-content/uploads/2020/08/Methane-measurement-

technologies-offshore for-website.pdf
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47 National Academy of Sciences (2018). Improving Characterization of Anthropogenic Methane Emissions in
the United States. Methane Emission Measurement and Monitoring Methods.
https://www.ncbi.nlm.nih.gov/books/NBK519293/

8 National Academies of Sciences, Engineering, and Medicine (2022). Greenhouse Gas Emissions Information
for Decision Making: A Framework Going Forward. Washington, DC: The National Academies Press.
https://doi.org/10.17226/26641.

4 Johnson, M., Conrad, B., & Tyner, D. (2022). Creating Measurement-Based Oil and Gas Sector Methane
Inventories using Source-Resolved Aerial Surveys. https://doi.org/10.21203/rs.3.rs-2203868/v1

50 Riddick, S. N., & Mauzerall, D. L. (2023). Likely substantial underestimation of reported methane emissions
from United Kingdom upstream oil and gas activities. Energy & Environmental Science, 16(1), 295-304.
https://pubs.rsc.org/en/content/articlehtm|/2022/ee/d2ee03072a
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