2012>N01 31

1255 1255

D7YA NN TIY NPNY NONIAN TV M) MY
54 DyN TN NI 22 DMWY 9D /NN

DaN-9n =2 AR

N''1377 NOYR NIYRBANI N''1377 NOTYR NIYRBANI

31.12.2011 01’9 DN DIANYNI M N7 11D

(NP HN NN 2 PNY) 29.3.2012 DN MAMYN DY HONNPNN NYTY (T7) 8 PYDA NNIND TvNNa
(Y7 AR 7MANtan A S onY) 31.12.2011 DYDY DMHYMN DXIANYNY MIART NYT M2 NN

PO

DN NN LN

-9y 190 WX L ("NSAT” :onY) Netherland and Sewell & Associates, Inc. Y1-Dy 12w MT9-5y .1

YN T NTWA (crude oil) VYN MY ,(SPE-PRMS) D117V »aRWN D110 NN Y »d

219N VNN PN ,31.12.2011 OPY N2 NPIAN

}(Net) momws pon ©DIT ©232 D' M2t PR

MBBL (Gross)
MBBL

2,385.8 3,594.5 1P mnow maam

(Proved reserves)

2,782.4 4,192.0 nMBY M2

(Probable Reserves)

5168.2 7,786.5 2P »on ma o7no

(Proved+Probable Reserves)

5,346.0 8,054.2 NPIVAN MIANI

(Possible Reserves)

10,514.2 15,840.7 3P »on M1t "o

Proved+Probable+Possible )
(Reserves

MDY JN YUNR MDD M990 )N (Possible Reserves) m»IYan manty — 19NN

95°0 1Y .(Probable Reserves) %980 mMAa9t90 115 N1 NN MPOIM NPNY
MNND MITIN MNON MM IN MY 1PN DN 1PIPY MMNIONY 10% SV

99°82) (Probable Reserves) m»axn mastyn mnd 99’82 ,(Proved Reserves)

.(Possible Reserves) m9waxn mantan mns
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oY MSY1a 25v3a DNO THN DTV VAN MA 2D NSAL Ny Man NmTa

.(On Production) npana

12299 NN yopnn) 8B yopn NN MDY VOMN MTP Y51 »5 NSAIL nysn Ty
=) 2,3,4,5,6,7) DYOPNN INY XY M 1 Yopn NNY (5 T INI V) MOMWN
NIPVPY NON MIAITIN NONPOLVPY MDD XD NMNDI 1) 1D 1D .ONMN DXINWND (8A

MYIN D1 G0N DININ) NPRNN PNV DOWIT INND DIMNN DXARYNN

MOMON NN MIANRY”7=)D NI MIANIN I IMVP D NSAL nsn 1y
ZENNMN NI NN M=) ZMPran XY MNMN ,MHNNN MR, MPran)
(PN ©NNN NH IR ONNNN IA0NY)

-3 3,1 MINDAL) 278NN NN NIT PIDV2 MOYIIN NNKN DIINN NINDIVA VIOND
VNI NPN MAITIN NPIMVPN X7 PNIAYNL INPIIY MPraNN MININ 19010 (5

19Ny
4901
mM9Na MMOP
mpran
3 1P mnom main
(Proved reserves)
5 NN MANI
(Probable Reserves)
8 2P »on manv oo
(Proved+Probable Reserves)
7 NPIVON MIANI
(Possible Reserves)
3P »on mavd 57no
15 (Proved+Probable+Possible
Reserves)

.(Development Pending) N>N22 MM NPTNN DY MOV 210¥2 NND OOMNN DIANYNN .2
£ PN VAN DIN,31.12.2011 OPY NI, THN NTYA OIMNN DXANYNN

¥el .\
}(Net) mpnwst ponn | wBI7 ©212 270 DOINAT ZOINWRT NP
MBBL (Gross)
MBBL
3,765 5,672 (1C-Low Estimate) 7310 n111050 Y10
10,495 15,811 (2C-Best Estimate) 9n12 29010 Y1080
24,263 36,554 (3C-High Estimate) ma ymmxn

INT YV 22NN NPONT NN MINSIN DY 5 Tin INI2 YOPN 32 NPONN NN MNXNN 1271 OO0
SNNPNN N1 (M) -1 (1) ,(N) 9.3 D¥YDI
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DAY MNP XMTPA) DD DDV DN NPIANI ONMN DX NNNRN VAN PAINYN
122APNMY NPININ 220 MIIWND ..INDN NPONY DIPADN NPON YANPI NIND NYY
Fmaman nnT 5w 3 Tinya N9ava N TI93a YOPN YN

anbi .2
*(Net) monmws pbnn | wBI7 ©212 070 2OIMNAT DIARWRT NP
MMCF (Gross)
MMCF
12,411 18,699 | (1C-Low Estimate) 7100 011050 Y12
30,481 45,923 (2C-Best Estimate) 9n12 2100 Y1000
66,722 100,523 (3C-High Estimate) ma ymxn

NN DNINMN) DMVITIVD NNTY NNVINIV MNIN DN OXNNINN INDIN 1IN YANYN
INT TINA YOPN DON WIAPNMY NPININ 2D MOIWYND .7PXONN PRV MON
TN OV 3 Tnya nHhava

LDMNN DIARYNNN INYHI NPV PANY NHYINDN NINAN SIYAN NT RN 23 MINT PN ~ NININ

7-Y 6 ©yVpPn D) NSAIL n Yapnv 9200 > Dy D DIMNN DARYNY IWPNL I Ty
VINID ITMN NNYXND NN WX 6 YOPNI) NN T PINVPY ND 5 T MDPa
AT () =) (D) 9.3 DXYD IR DXV DIDNN) NP PNYY PYIAPNN TN YR DYOPND

.Onopnn

S MIVAND NAYNIA NNPYI RY DOIMNN DXARWNN M0 MDIYNa »D NSAL ny»smn 1o md
MNNRD NPINNL NTNRY ON

D0 AT OPI9 IN MIADN NMIPY NN XD OOPNY DIMTPPA OHDON GMVn NowWwnY
TY 2 ©WOLPN) ONIMN DXIARYNI MNDY DOYOLPNN 1OV MDY DXIARWNN NMINLVPN YD
M990 PNOVY 8B -1 1 DIYLPN DMNNM AW MTP NIIND JNINT DINSNDI (DY NNIND 8A
P21 INPA THNN YOPNN N 1 YOPN) MTP MINI JNIX DY INNTP NN XIMIND DIIINNDN
(M2917 IN DNININ DXIARYNI NNDY DIYOPNN

TIND DNIMND DXARYNNND PAYPY VAN NN DOYP DMAN KD OHDON GMVYN NIWND
D>1NN2 NN NIND) Commodity VN DY NP NRIWM TPVIPNRN NIINN Y91
PIY DY IDTN YD NIAVYNIA NOAND W DNIMND DXANWNNN POPY 1N M0 .(ODWN Y1 OMYT
,0710°0 DIMTPA INNDIY DN NN NN (RINMD TPUYHN MIVAR PR) 52000 2DIPNRN DN
TPPOY MINNDY 192 DXDITH DMIDIN DY WY IX IWY) 125V NMIYPNM NNMPN MINNN

M2ITIN NONINVPO PNDY VAN NPINDY GONI 01N b8 -1 1 DWLPHVN DNMN DXARWNI MNDY VAN NN
JON DYOPNN

29957 GMYD N TNHY DMNDNN DIV MINN



MNINY DRNNA POVY 19 DWW NISND 7P 1) 2D PIYN 9990 Gmwn 10N SP2en Pa
STNNNN PV

PINKRD TNYIY NINDIVI DN DMV DXVWNIND DWND WDIWY DODYDIN DIVNIN
.M2avN N7

3

0 111 9922 NPMONOMN MMNN 190N 97N P2 ,NSAI M8 MTa 4

;6112709 INMN XD MOIYNN (1)

W ODWAN MNONN DIANND NN ANTN N NPTA XD 191 VN NTYVA NIPPA N NN (2)
DYDIVINN DY DOVYYNN NI IR DN L NPHIND AP NNY MINIM ONIPNND
s MOMWYN YW NMYYaaw

7199YN2 NYYD N 72991 N2220N MDON MIMIYN NYANN MIVON NDWN 1IN XD NN (3)
VITY XD T2 DTN TYIND 1) D PIN  ANT OY THY .INND NHVND WP NMDY
DY YMNN PINA WAUND NDIYYN NADN MDN YD YINI MIVON MIN DY PIYNnd

;INPINDN DY IN NPT DIDIWIIN DINNIN DXANWNN IN NMAITIN NND

Sy DXODIAN DN 2 HY) DONMON XD DI NV DN DXIAXRWNM MIANINN 152 PoN (4)
DY DM NNNIY PNZIN TN (recovery efficiencies) NPaNN MDY NN DTN DY MWD

; DIIYT MIND MIMIND DINDINY DININD

9552 N2 NMIDIN VLIINPRD MNTNN ONY MOIWN DY 1V 12D NPYYD M (5)
MW ,PIY ONINND IRSIND NNNYND M MIIWNY Td 51,0992 VAN NMYYN
;IY192 NN OVINAIN NN MDY ,TPNONT MDY YWY

MO MYPH NPV NPNINY ,NPOTIN MTIND NNY2 W MW (6)
; DT DMTPA DIRENNND T PRMS -1 y7ay m11pnn Noyn
, PNT DINT N> NNRNNY, MNP M NPINY ONNN Y¥ID VRN MMV (7)

DYXANWYNM MAININ DY 1NN NI DY WY KD, NOND NPNY DX, NPNOVWNHN NIPNY
93192 WINIT DY NPIAPY P> TPTNY NP Y2X7 TIYHN NPIDNY 121, DIMNN

N TWNN) TWIMNND IV NP NVWY MINLP D1 KD SIAPNPY NPINN 22919 (8)
NPAN SV MYIYON NPNRTON DY POHYNY MUY (NPINN 991795 MY NN yN1

: DMNN DARWNDN IR MIANIN

9N NP MPIOV NIVNL INPII XD (9)

MMM PR (SPE-PRMS) 0191709 »arwn 5179 15910 995 59 Sy 11291 MOIYN2 5pNn5 ,mMTa MOIvnm : 10
D150 ,0)NVA DD D) NN NPANN NJIDN VRN GPINY PY 1PINI DNYP DPRY DONYN DND GpuhH
.(MNY721 O»MINON



299,211 P2, NSAL Y 1919 VNN, NNHN DXIINN IWNY DA 1D IND

MNAN PNN DY DXODINN MOMWN YT> DY DN IPNDY D>PNN DDA HY )N wnin (1)
MANN PNNN YTNIN DYIN NIV NOIWNY .NNPNN TNN 930 NdPaAND AO¥T 100 S Map
VA MUY NT JTOINR DT AT TN TNYD DY NINNN DR 023D N°aNY AT 100 Hv
NPANN NYY) NIIND NMAdN Commodity NNV VA NN DY NPNNI NPNTINN
120 9951 GMWYN 72297 .0MAXD TIT PRY NMVIVON) NPVID MLINND) DINIYN
aNY 9937 100 -1 M) 7PN NAND WYY I MNP PN THIN NTYNI NPONN NOPNIL D
NAPN MIND IR TIWND 1N XY TR ,MAND IOV 100-1 T3 7PN NHNN 1N MNPM
MNDIVA XY MNNN OXIIRNNN NN DY VAN PNNY MYIIN INANY) PWN NN DN
PNNM) TNINKD NIV 5 THIN PN VAN DY YN NN YPNN YY DOINNI .(PPNY
O ONMPNN NITA 7.9 PYDA INT DO0IY ,09) NPIAND NIV PHNTND N OHIND
TN D30 1PAND 01T 100 DY MM PNNN YTNIN VAN NXAN NN NNHIRND NPNTINN

T NYT TN TRYD YD55N GMYN NINNN NN DY) NNPNN

NSAI -y Mamwnm 2apnN NIYN INPIIY DXNYITPN MINA NDYY NOYINN NMDY (2)

Y MTP PIYN NP INNHNN DN .1PAD IMOYN INIIWN 2070 ¥ NN
DPIYAND MATIIN DMINOVPA DN TAN W2 NITPI NN MAITIN NOINVP TN

NN TPND T DD PNAVYNI NPOIY YDA MOMVNN WDAPNN NYOLIN MM (3)
MTPa

Sy DINY GUN VAN XNNT DV (25%) NHAN DN MNYY NIYNIL NP NN MwIN1 (5)
NNNN OMIIN MNDIN ONYNN NNX DI MAMVYN

(N8 PYDA VNN DOV T DXNDNPNN PNIAYN INPDI NNNN DTN D, PIN> Ty
AN NOM PIN MNNND ORNNA DINPY HOINN YW 1D WINTND ¥ OINNPNN NYT2
DMMINM MRNDND ,MITNN 29-DY WY L ("Ppnn” :PnY) 2011-N7ywnn 09
M2 PIND NNYTN NND TR ,MOMYN NN NYIINI N1V 295 PN DI TINN
19IN DY I NNWIS YD PNV DI PN 12 DM TNIND DMNYN DN NN MNNDN
2T HY PIND MIYID NNT IR DHPN NMMYI TINHNNY 1D DY 7PIN DVXNN WD
MTN DIV WX NPND ,0PND P INYIONY DX NPND NN IWYNI) DN ,0OUNN
92Y0N MNXNNY ORNNA WY DOONIN YN HNIYWIA LIYNN-INT DY DNPID
DY 292 PO SN MINDNN NPONN NONN TNY DVNY YN D52 PN MNMIAPN
(2)13 PYD *9Y 2NN IDYITI NNTD N2> DN : NINAN MMNN ©DA DN ,PINn RPN
DN YV DMOYNN 93 ,2.0% Dy TiNY> MNIN DNV 27NN PXDAPNRN MOV ,PIND
WON TNXD DNN DMWY YT DY 171D (DO¥901 DT MATD ,MYPYnm NOYONN NMDY)

DN YV HN9A NINN MPNN NAYNIA INPD DN MOION 1IN TINXD DONIN
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NTY2 DIMNN DXARWNM M2IIN 1272 NSAI MOIYN — DNY 19 NN Y1) P2 NININ
YOININD OINDIN) YN DY TN PA,MODIN DOYD MOIWNN .TINY 23 NN Y0 0PN, THD
WX NSAI YW 7252 nSPNR MIYYN MOIYN 972 01N DOMDPNN PIAPMIY ,INN)

MY NPND MMYY O IPAPY NN DN VAN NMMND .NMIXTN DD NP KD DM
DMPYN IR DMLY OOWVAN DININND IRNIND AN P2 ,D71N MIYYNN MIIWNNIN
MOIWNN . NDRNN DY HY9 DOINANND INA PV YIPXD) YO ONIND IN/A DPNVIMNI
DN DY 209010 NRNIND IN/ GO YN NI0NY 53D 1ITYNND DMWY 57310 MIYYNM
NPANN TYNNN NINNIND MY 1) VA HY NPIM DVIDN DY DVPIMI9L DNVYPN

.D71091)7 DININ IR/ PIVONIN IN/ DPIIWAN DININD NINNIND) DINNDIN

DYDYV YARWN 21725 NOIYNID DRIND IDIND 1D DY T DMIIMIN DI D NPNNND MOMVYN
.(SPE-PRMS)

MHN 9N NN .a

YV NOIDN DN HVIN INNKD) IDIT 29ONI NNNN DXITNN DY NN NN PN NMINDILVA
mMAIIN NPIMOLPN NNX D30 ,THn NTYIY MARIN 1D MIMVYN POND ONYPNN (25%
:(92¥0 MLNN JNAY NPIPXNY NNV MNIND DORNNA TIVI DINNN) DPYD MOLNINN



MN9M M
D01 INNY NN 0NN DYon DN msan
295 BN 29-1290 mYan
-2y Y -2 Y -2 s -2 %3 y ’ ’ ’ L2280 ’ D
a ﬁ:” a &:n a &:n a &m a &ﬂb ﬁ oo | :’::m ’;:”’:;’ ::yl?:; 2: ;:;’ 51;2_\95 :":"ﬁ MoIan (BBL)
(0% 22290 (100%)

2,191 2,238 2,289 2,342 2,400 1,790 - 4,190 3,545 - 8,415 - 2,307 18,458 186,441 2012
(5,586) | (5,954) | (6,365) | (6,825) | (7,343) i i (7,343) | 6,417 | - | 32,175 i 4464 | 35714 | 360,743 | 2013
41,766 | 46,455 | 51,915 | 58,318 65,883 | 21,614 - 87,497 13,733 - 149 3,194 14,939 | 119,512 | 1,207,192 | 2014

3,767 4,372 5,108 6,012 7,131 2,031 - 9,162 9,125 - - 47,761 9,435 75,483 762,455 2015

8,634 | 10,457 | 12,772 | 15,746 19,612 6,191 - 25,803 6,230 - - 9,770 5,972 47,775 482,576 2016

4,474 5,654 7,219 9,324 12,195 3,718 - 15,913 4,404 - - 6,197 3,788 30,301 306,071 2017

2,124 2,801 3,739 5,059 6,947 1,969 - 8,916 3,112 - - 3,669 2,242 17,939 181,205 2018

727 1,001 1,397 1,980 2,854 654 - 3,509 2,114 - - 1,715 1,048 8,386 84,705 2019
(318) | (456) | (666) | (988) | (1.496) i i (1,496) | 1,543 | 1,485 | - 467 286 | 2,285 | 23,077 | 2020
i ] ] i i i i ] ] ] i i i i ] 2021

- - - ] - - - - - - - - - - - 2022

i - - i i i i - - - i i i i - 2023

i ; ; i i i i ; ; ; i i i i ; 2024

i - - i i i i - - - i i i i - 2025

i ] ] i i i i ] ] ] i i i i ] 2026

- - - ] - - - - - - - - - - - 2027

i : : i i i i : : : i i i i : 2028
57,779 | 66,566 | 77,408 | 90,968 | 108,183 | 37,968 - 146,151 | 50,224 | 1,485 | 40,739 72,772 44,482 | 355,852 | 3,594,465 | a7nv




AN MINN9

0501 9NRY NN 029N o'on 99N maan

295 09N 2¥-1n90n MmN
: - : - : - : - : y y y Y T ’ r——
ecs | o | ot | Be | oh | moen | 220 | Sy | swen | awes | mme | EN2 | npw | Doen | (8BL)

(0% 22230 {100%)
467 477 488 499 511 170 - 682 92 - - - 111 885 8,938 2012
(449) (479) (512) (549) (591) - - (591) 1,399 - 7,920 - 1,247 9,975 100,757 | 2013
(43) (48) (54) (60) (68) (23) - (91) 6,784 - 34,650 2,407 6,250 | 50,000 505,055 | 2014
(103) (120) (140) (165) (196) (65) - (261) 10,050 - 34,650 26,654 10,156 | 81,250 820,703 | 2015
14,558 | 17,631 | 21,535 | 26,550 | 33,068 | 11,023 - 44,091 | 11,085 - 12,375 20,603 12,593 | 100,747 | 1,017,650 | 2016
11,897 | 15,035 | 19,199 | 24,797 | 32,429 | 10,810 - 43,239 7,983 - - 15,623 9,549 | 76,394 771,658 | 2017
6,389 | 8,425 | 11,248 | 15,219 | 20,898 | 6,966 - 27,864 5,145 - - 10,068 6,154 | 49,230 497,276 | 2018
3,233 | 4,449 | 6,210 8,802 12,692 | 4,231 - 16,922 3,124 - - 6,114 3,737 | 29,898 302,000 | 2019
1,468 | 2,108 | 3,075 4,567 6,914 1,674 - 8,587 1,232 | (1,485) - 2,542 1,554 | 12,430 125,559 | 2020
131 196 299 465 740 247 - 986 1,648 - - 803 491 3,929 39,687 2021
(770) | (1,204) | (1,920) | (3,129) | (5,222) - - (5,222) 1,444 | 3,960 - 56 34 272 2,743 2022
- - - - - - - - - - - - - - - 2023
- - - - - - - - - - - - - - - 2024
- - - - - - - - - - - - - - - 2025
- - - - - - - - - - - - - - - 2026
- - - - - - - - - - - - - - - 2027
- - - - - - - - - - - - - - - 2028
36,777 | 46,470 | 59,428 | 76,996 | 101,176 | 35,032 - 136,208 | 49,987 | 2,475 | 89,595 84,870 51,876 | 415,010 | 4,192,025 | a”nv




MIVAN Maty
001 INNY MNN 09N [=24v)5] (=237 %)) Fa)akd=)n]

85 9N 5y-399n myan

-1 2 -1 2 -9 )y -9 ) -9 Y3 D B B > ey ’ o ——

Tore | a5 | It | Bk | ok | mvmn | 220 | atvwy | bwem | mwves | mme | I | R0 | mewn | (BBL)

(0% 22237 (100%)
273 279 285 292 299 100 ] 399 54 ] ] ] 65 518 5229 | 2012
8,426 | 8,981 | 9,600 | 10,294 | 11,076 | 2,219 ) 13,295 | 1,803 ) - - 2,157 | 17,254 | 174,288 | 2013
(1,856) | (2,065) | (2,308) | (2,592) | (2,928) | (646) ; (3,575) | 8,068 ; 990 61,699 | 9,598 | 76,780 | 775,556 | 2014
30,919 | 35,886 | 41,927 | 49,341 58,528 19,806 - 78,335 6,877 - 990 (28,992) 8,173 65,382 660,425 2015
(1,320) | (1,598) | (1.952) | (2,407) | (2,.998) | 2.235 : (763) | 7515 | - | 32475 | 11,873 | 7.257 | 58,056 | 586,428 | 2016
3,255 | 4,113 | 5252 | 6,784 | 8,872 | 2,561 ] 11,433 | 10,355 ] 34,650 | 17,214 | 10,522 | 84,174 | 850,244 | 2017
4,201 | 5539 | 7,395 | 10,006 | 13,740 | 4,184 | 8,896 | 26,821 | 13,196 ; 34,650 | 22,773 | 13,920 | 111,361 | 1,124,854 | 2018
2,384 3,280 4578 6,489 9,356 2,723 25,671 37,749 15,214 - 34,650 26,722 16,334 | 130,669 | 1,319,889 | 2019
4812 | 6,910 | 10,082 | 14,972 | 22,667 | 7,160 | 24,903 | 54,730 | 12,814 ] 11,385 | 24,073 | 14,715 | 117,716 | 1,189,052 | 2020
3,280 | 4,915 | 7,498 | 11,664 | 18,542 | 5,785 | 15,137 | 39,464 | 7,286 ] - 14,259 | 8,716 | 69,724 | 704,283 | 2021
2247 | 3513 | 5603 | 9,131 | 15241 | 2,944 | 8193 | 26,378 | 3,928 | (3,960) ] 8,035 4,912 | 39,293 | 396,896 | 2022
573 936 | 1,560 | 2,663 | 4,668 | 1,160 | 3,752 9,580 | 3,235 ; - 3,008 2,389 | 19,112 | 193,047 | 2023
(600) | (1,021) | (1,780) | (3,184) | (5,859) - 1,009 | (4850) | 2,337 | 7.425 : 1,498 916 | 7,326 | 73,998 | 2024
] ] - ] ] - ] - ] ] - - - - - 2025
] ] - ] ] - ] - ] ] - - - - - 2026
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 2027
] ] ] ] ] ; ] - ] ] ] - ] - ] 2028
56,594 | 69,667 | 87,740 | 113,454 | 151,204 | 50,230 | 87,562 288,995 | 92,683 | 3,465 | 149,490 163,061 99,671 | 797,365 | 8,054,189 | a”nvo
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31.12.2011 DY (VAN MDY VAN PNN) NNNN OIINN NN DIXIN DMIPOYN DIIVNIAY MY NN PND

M MY M MY M MY M MY M MY M NV
Yv mna Yy mna FATANG Yy mna FATANG Sv mna
20% 15% 10% ) MNMVP 7 MY 20% 15% 10% 570 MMVP 7 MY
10% YW MrYa VAN NN PV 10% YW WA VN NN HIT)
46,917 | 54,381 | 63,605 | 89,821 SeiBI=) SHE 68,864 | 78,999 | 91,490 | 126,898 bIi) Bl
(Proved Reserves) (ProvedReserves)
NMOY MII NMAY M
27,509 35,370 45,952 80,336 46,181 57,721 73,073 | 122,230
(Probable Reserves) (ProbableReserves)
74,426 | 89,751 | 109,556 | 170,157 RZPIP IR G 115,046 | 136,720 | 164,562 | 249,128 R )
(Proved+ProbableReserves) (Proved+ProbableReserves)
NPIVAN MR NPIVON MR
53,081 | 66,120 | 84,382 | 149,729 _ 57,223 | 69,691 | 86,767 | 146,016 .
(Possible Reserves) (Possible Reserves)
P3 »on ma oo P3 »0n mam o7no
127,506 | 155,871 | 193,938 | 319,886 , 172,269 | 206,411 | 251,329 | 395,144 .
(Proved+Probable+PossibleReserves) (Proved+Probable+PossibleReserves)
15% SW YNYrWa VYN NN PV 15% SW YMYrWa VN 99NN 9I19)
41,750 | 48,582 | 57,031 | 81,056 SR 74,244 | 85,042 | 98,334 | 136,040 U DAY
(Proved Reserves) (ProvedReserves)
MDY MR NMMOY MR
22,788 | 29,720 | 39,096 | 69,751 50,747 | 63,201 | 79,739 | 132,578
(Probable Reserves) (ProbableReserves)
64,538 | 78,302 | 96,127 | 150,807 [R2PIC BBl 124,991 | 148,243 | 178,084 | 268,618 O AT
(Proved+ProbableReserves) (Proved+ProbableReserves)
NPIVAN MR NPIVON MR
49,388 | 61,872 | 79,512 | 143,557 _ 57,559 | 69,789 | 86,506 | 144,466 .
(Possible Reserves) (Possible Reserves)
P3 »on mas oino P3 »on mas orno
113,926 | 140,174 | 175,639 | 294,364 _ 182,550 | 218,032 | 264,590 | 413,084 .
(Proved+Probable+PossibleReserves) (Proved+Probable+PossibleReserves)
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20% YW NMYrWa VYN NN NPV

20% YW YYOUa VAN 9NN 91T

P1 mnom man

P1 mnom ma

36,583 | 42,784 | 50,457 | 72,291 79,489 | 90,942 | 105,046 | 145,007

(Proved Reserves) (ProvedReserves)

NPIBY M) NN MI

18,284 | 24,278 | 32,431 | 59,260 55,140 | 68,416 | 86,002 | 141,971

(Probable Reserves) (ProbableReserves)

P2 »on mas o7ino P2 »on mas orno
54,867 67,062 82,888 | 131,551 134 630 | 159,358 | 191,048 | 286,978

! ! (Proved+ProbableReserves) ' ' ' ! (Proved+ProbableReserves)
NPIVAN M2 NPIYON M2

44,136 | 55,716 | 72,265 | 133,514 _ 57,399 | 69,360 | 85,730 | 142,780 .

(Possible Reserves) (Possible Reserves)

P3 »on mas orino P3 »on mas orno
99,003 | 122,777 | 155,153 | 265,065 192,028 | 228,718 | 276,778 | 429,758

(Proved+Probable+PossibleReserves)

(Proved+Probable+PossibleReserves)
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MM MNY | NN MNY | NN MY M MNY | SN MNY | NN MY
Sumna | Sumna | Ywinna Symna | dYumna | Sumna
20% 15% 10% 100 MIMOP 7 MY 20% 15% 10% 200 IMOP 7 MY
10% YY WA VYN MN PVIP 10% H¥ 793 VYN MN HI1)
48,466 56,139 65,619 92,568 P1mnamaom 67,225 77,142 89,363 124,009 RIS maom
(Proved Reserves) (ProvedReserves)
NN MR NMOY MR
28,931 37,081 48,036 83,581 44,741 55,990 70,966 118,957
(Probable Reserves) (ProbableReserves)
P2 »on many o7no P2 »o 2937 2"NO
77,398 93,220 113,656 176,149 NOR MM 277 111,966 133,132 160,329 242,966 MDD MM 77
(Proved+ProbableReserves) (Proved+ProbableReserves)
NPIYON M2 NPIYIN MIAI
54,042 67,184 85,553 151,102 - 56,865 69,345 86,451 145,869 -
(Possible Reserves) (Possible Reserves)
P3 »on man orno P3 3010 mas o7no
131,440 160,404 199,209 327,251 . 168,831 202,477 246,780 388,835 .
(Proved+Probable+PossibleReserves) (Proved+Probable+PossibleReserves)
15% YW 9Wa VYN MNP PVIP 15% HW 99Wa VN MNP Y1)
P1 5 2 P1 B A
44,074 51,219 60,053 85,176 N2 MINT 71,892 82,369 95,276 131,848 TN MINT
(Proved Reserves) (ProvedReserves)
NN MI NMOY M
25,016 32,394 42,350 74,795 48,615 60,636 76,613 127,706
(Probable Reserves) (ProbableReserves)
P2 2% O P2 293 O
69,090 83,613 102,403 159,972 NYRMAN "N 120,507 143,006 171,889 259,554 NURMAIN 2N
(Proved+ProbableReserves) (Proved+ProbableReserves)
NPIVON MR NPIYON M2
51,478 64,346 82,469 147,904 . 56,784 68,966 85,625 143,384 .
(Possible Reserves) (Possible Reserves)
P3 non mat orno P32 »on maat oo
120,568 147,959 184,871 307,876 177,291 211,971 257,514 402,939

(Proved+Probable+PossibleReserves)

(Proved+Probable+PossibleReserves)
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20% Y WA VAN MN PVIP

20% YW ¥rYa VAN MNA HIT)

P1 mnom mas

P1 mnom man

39,681 46,299 54,486 77,785 76,353 87,378 100,956 139,417
(Proved Reserves) (ProvedReserves)
NN MI NMOY MIIT
21,062 27,663 36,612 65,938 52,524 65,319 82,298 136,501
(Probable Reserves) (ProbableReserves)
”n ”n
60,744 73,962 91,098 143,722 P2 3100 ma7m 5w 128,877 152,697 183,254 275,918 P2 500 m37t9 2710
(Proved+ProbableReserves) (Proved+ProbableReserves)
NPIVON M) NPIYON M
47,891 60,177 77,626 141,529 . 56,648 68,552 84,822 141,337 .
(Possible Reserves) (Possible Reserves)
P3 »on mas orno P3 3010 mas oo
108,635 134,140 168,724 285,251 185,526 221,249 268,076 417,254

(Proved+Probable+PossibleReserves)

(Proved+Probable+PossibleReserves)
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Reserves RDS NSAI
July 2011 May 2012
MM of bbils |NPV10 (Mm3) ] MM of bbls | NPVW10 (mMm3)
1P 2.6 79 3.6 7
P 2P 10.5 145 7.8 137
3P 16.9 225 15.8 225
# of zones 9 2
1P 1 3
# ofwells 2P 3 8
3P 3 15
Gas Lift Yes No




Contingent | RDS NSAI
Resources
July 2011 May 2012
1C 31.9 5.7
C 2C 59.9 15.8
Millions of barrels | 3C 90.1 366 |
#of zones ] g
1C 3 1
B of wells 2C 43 N
3C 15
Gas Lift Yes No I
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CHAIRMAN & CED EXECUTIVE CAMMITTEE

E NETHERLAND, SEWELL CH,(ScaTT) REzS 1)

P. ScoTT FROET - DaLLAs

: 5 & ASSOCIATES, INC. PRESIDENT & COQ ), CaRTER HENSON, JR. - HousTan

H Gariny D. SioNS DN PARL SERIH - DAL AS

WORLDWIDE PETROLEUM CONSULTANTS EXECUTIVE VP JOSEFH J, SPELLMAN - DALLAS

ENGINEERING « GEQOLOGY *» GEOPHYSICS » PETROPHYSICS G. LsHCE BINDER THOMAS J. TELLA I - DALLAS
May 30, 2012

Mr. Tovia Luskin

Givot Olam Oil Ltd.

5 Shlomo Halevy, Har Hozvim
Jerusalem 91451

Israel

BPear Mr. Luskin:

As independent consultants, Netherland, Sewell & Associates, Inc. hereby grants permission to Givot
Olam Oil Exploration Limited Partnership (1893) to use our report dated May 30, 2012, to be filed with the
Israel Securities Authority. This report sets forth our estimates of the proved, probable, and possible
reserves and future revenue, as of December 31, 2011, to the Givot Olam Oil Exploration Limited
Partnership (1993) interest in certain oil and gas properties located in Meged Field, Israel. This report
also sels forth our estimates of the gross (100 percent) contingent resources, as of Decemper 31, 2011,
for these properties.

Sincerely,
NETHERLAND, SEWELL & ASSOCIATES, INC.

By:Da——g%D. <<):r X ~

Danny D. ons, P.E.
President and Chief Operating Officer

RBT:MGH

4500 THANKSGIVING TOWER - 1801 ELM STREET - DALLAS, TEXAS 75201-4754 » Pil: 214-059-5401 « FAX: 214-969-5411 nsai@nsai-petra.com
1227 LAMAR STREET, SUITE 1310 « HOUSTON, TEXAS 77D10-3072 « PH; 713-854-4850 « FAX: 715-654-4951 netherfandsewell,com



CHamman & CEO EXECUTIVE COMMITTEE
NETHERLAND, SEWELL CH {5coTr) Rees P. SCOTT FROST - DattAs

& ASSOCIATES, INC. PRESIDENT & COD § CARTER HENSON, JA - HOUSTCH

i HH Patny D SiMons DAk PAuL S8iTs - DaLLAS
WORLDWIDE PETROLEUM CONSULTANTS EXECUTIVE VP JOSEPH L BPELLMAN - DALLAS
ENGINEERING « GEQLDGY - GEQPHY5ICS - PETROPHYSIGS G LANCE BINBER THOomMAS J TELEA Il - DALLAS

May 30, 2012

Mr. Tovia Luskin

Givot Olam Oil Lid.

5 Shlomo Halevy, Har Hotzvim
Jerusalem 91451

tsraet

Dear Mr. Luskin:

In accordance with your request, we have estimated the proved, probable, and possible reserves and future
revenue, as of December 31, 2011, to the Givot Olam Qil Explaration Limiled Partnership (1993) (referred to
herein as "Givot LP") interest in certain oil and gas properties located in Meged Field, Israel. Also as requested,
we have estimated the gross (100 percent) contingent resources, as of December 31, 2011, for these properties.
it is our understanding that Givot LP owns a direct interest in these properties. We compieted our evaluation on
ar about the date of this letter. This report has been prepared using constant price and cost parameters specified
by Givot LP, as discussed in subsequent paragraphs of this letter. Monetary values shown in this report are
expressed in United States dollars ($) or thousands of United States dollars {M$). For your reference, the
May 30, 2012, exchange rate was 3.88 Isragli Shekels (ILS) per United States dollar. Historical production data
used in our evaluation were provided by Givot LP; these values have not been independently confirmed.

The estimates in this report have been prepared in accordance with internationally recognized standards, as
stipulated by the Israel Securities Autharity {ISA), and in accordance with the definitians and guidelines set forth in
the 2007 Petroleum Resources Management System (PRMS) approved by the Society of Petroleum Engineers
(SPE). As presented in the 2007 PRMS, petroleum accumulations can be classified, in decreasing order of
tikelihoad of commerciality, as reserves, contingent resources, or prospective resources. Different classifications
of petroieum accumulations have varying degrees of technical and commercial risk that are difficuit to quantify;
thus reserves, contingent resources, and prospective resources should not be aggregated without extensive
consideration of these factors. Definitions are presenied immediately following this letter. The 2007 PRMS
project maturity sub-class for these reserves is "on production”. This report has been prepared for use by Givot
LP in filing with the 1SA; in our opinion the assumptions, data, methods, and procedures used in the preparation of
this report are appropriale for such purpose.

RESERVES

Reserves are those quantities of petroleum anticipated to be commercially recoverable from known
accumulations by application of development projects from a given date forward under defined conditions.
Reserves must be discovered, recoverable, commercial, and remaining as of the evaluation date based on the
planned development projects to be applied. Proved reserves are those quantities of oil and gas which, by
analysis of engineering and geoscience data, can be estimated with reasonable certainty to be commercially
recoverable; probable and possible reserves are those additional reserves which are sequentially less certain to
be recavered than provad reserves.

We estimale the oil reserves and fulure net revenue, discounted at 0, 5, 10, 15, and 20 percent, o the Givot LP
interest in these properties, as of December 31, 2011, to be:

4500 THANKSGIVING TOWER + 1601 ELM STREET - DALLAS, TEXAS 75201-4754 « PH. 214.0689-5401 » FAX: 214-969-5415 nsai@nsai-peire.com
12271 LAMAR STREET, SUITE 1200 - HOUSTOM, TEXAS 77010-3072 = PH 713-654-4950 - FAX- 713-654-4951 netherlandsewell.com



NETHERLAND, SEWELL
{ & ASSOCIATES, INC.

Qil Reserves {MBBL) Future Nel Revenue Afler Levy and Corporate Income Taxes (M5)
Gross Warking  Discounted Discounted Discounted  Discounied Discounied
Category (100 Percent)  Interest ai 0% at 5% al 10% at 15% at 20%
Proved 3,584.5 3,558.6 108,183.2 90,967.9 77,4084 66,566.2 57,779.1
Prabahle 4,192.0 4,150.1 101,175.7 76,995.8 59,427 .6 46,469.7 36,776.8
Proved + Probable 7,786.5 7,708.6 209,358.9 1679637  135,838.0 1 13,036.0 94,556.0
Possible 8,054.2 7.973.6 1512039 1134535 87,7401 69,667.5 566,594.5

Proved + Probable + Possible  15,840.7 15,682.3 360,562.8 2814173 224 ,576.1 182,703.4  151,150.5

Totals may not add because of rounding.

The oil volumes shown include crude oil only. Oil volumes are expressed in thousands of barrels (MBBL); a
barrel is equivalent to 42 United States gallons. Gas reserves do not exist for these properties because
associated gas production requires inirastructure and additionat gavernment coordination. Gas volumes have
been classified as contingent resources.

The esltimates of reserves shown in this report are for proved, probable, and possible reserves. The proved
reserves are inclusive of proved developed producing, proved developed non-producing, and proved
undeveloped reserves. Reserves categorization conveys the relative degree of ceriainty; reserves
subcategorization is based on development and production status. Two naturally fractured reservoir intervals,
Zone 1 and Zone 8B, were lested in the Meged 5 oil well; in determining reserves we considered performance
from both intervals. A drainage area of 790 acres per zone per well was used for the reserves estimates.
Volumes from the additional reservoir intervals tested in the Meged 5 are included in this report as contingent
resources. The eslimates of reserves and future revenue included herein have not been adjusted for risk.

Working interest revenue for the reserves shown in this report is Givot LP's share of the gross (100 percent)
revenue from the properlies prior to any deductions. Future net revenue is after deductions for royalties, capital
costs, abandonment costs, operating expenses, an oil profits levy, and corporate income taxes. The future net
revenue has been discounted at annual rates of 0, 5, 10, 15, and 20 percent to delermine its present worth, which
is shown to indicate the effect of time on the value of money. Future net revenue presented in this report,
whether discounted or undiscounted, should not be construed as being the fair market value of the properties.
Figures 1 through 5 present revenue, costs, and taxes by reserves category. Figure 6 presents Givol LP's
historical net production and royalties, operating costs, and net revenue per production unit. A graph showing
forecasted gross oil production rates by reserves category is shown in Figure 7.

As requested, this report has been prepared using an oil price specified by Givol LP of $100.00 per barrel, The
oll price is held constant thraughout the lives of the properties.

Operating costs used in this reporl were provided by Givot LP and appear reasonable based an our knowledge of
similar operations. Operating costs are intended to include only direct project-level costs and Givot LP's estimate
af the portion of its headquarters general and administrative overhead expenses that can be directly attributed to
this project. As requested, operating costs are held constant throughout the lives of the properties.

Capital costs used in this report were provided by Givot LP and are based on authorizations for expenditure and
actual costs from recent aclivity. Capital costs are included as required {or workovers, new development wells,
and production equipment. Based on our understanding of Givot LP's {uture development plans and our
knowledge of similar operations, we regard these estimated capital costs to be reasonable. Abandonment costs
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used in this report are Givot LP's estimates of the costs to abandon the wells and production facilities; these
estimates do not include any salvage value for the lease and well equipmeni. As requested, capital costs and
abandonment costs are held constant to the date of expenditure.

CONTINGENT RESOURCES

Contingent resources are those quantities of petroleum which are estimated, as of a given date, to be potentially
recoverable from known accumulations, but for which the applied project or projects are not yet considered
mature enough for commercial development because of one or more contingencies. These resources are
subclassified as development pending. The oil resources are contingent upon acquisition of additional technical
data, through development drilling, that demonstrate producing rates and volumes sufficient to sustain economic
viability. Associated gas resources are contingent upon the removal of regulatory and infrastructure canstraints.
If these contingencies are successfully addressed, some portion of the contingent resources estimated in this
report may be reclassified as reserves; our estimates have not been risked to account for the possibility that the
contingencies are not successfully addressed. Because of the early stage of development of this project, we did
not perform an economic analysis of these resources: as such, the economic status of these resources is
undetermined.

We estimate the gross {100 percent) contingent resources for these properties, as of December 31, 2011, to be:

Gross (100 Percent) Contingent Resources

Oil (MBBL) Gas (MMCF)
Low Best High Low Best High
Estimate Estimate Estimate Estimate Estimate Estimate

Reservoir {(1C}) (2C) (3C) {1C) (2C) (3C)
Zone 11" 337 582 924 3,675 7.651 15,513
Zone 2 627 1,984 4,989 1,050 3,321 8,351
Zone 3 749 2,475 5,932 1,254 4,143 9,930
Zane 4 508 2417 5,467 1,520 4,047 9,153
Zone 5 652 2,062 4,741 1,038 3,282 7,548
Zone 6 a50 2,663 5,941 1,486 4,168 9,297
Zone 7 408 1,512 4,023 639 2,368 6,296
Zone BA 888 1,853 4,123 2,548 5,315 11,828
Zone 88" 153 263 414 5,489 11,630 22,607

™ Gas resources for these reservoirs include the volumes associated with oil that have been
classified as reserves.

The oil volumes shown include crude oil only. Gas volumes are expressed in millions of cubic feet (MMCF) at
slandard temperatures and pressure bases.

The contingent resources shown in this repart have been estimated using a combination of deterministic and
probabilistic methods. Once all contingencies have been successiully addressed, the probability that the
quantities of contingent resources actually recovered will equal or exceed the estimated amounts is 98 percent for
the low estimate, 50 percent for the best estimate, and 10 percent for the high estimate. For the purposes of this
report, the volumes and parameters associated with the low, best, and high estimate scenarios of contingent
resources are referred to as 1C, 2C, and 3C, respectively. The estimales of contingent resources included herein
have not been adjusted for development risk.
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GENERAL INFORMATION

This report does not include any value that could be attributed to inerests in undeveloped acreage beyond those
tracts for which undeveloped reserves have been estimated. For the purposes of this report, we did not perform
any field inspection of the properties, nor did we examine the mechanical operation or condition of the wells and
facilities. We have not investigated possible environmental liability related to the properiies; however, we are not
currently aware of any possible environmental liability that would have any material effect on the reserves and
resources quantities estimated in this report or the commerciality of such estimates. Therefore, our estimates do
not include any costs due to such possible liability.

The reserves and contingent resources shown in this report are estimates only and should not be construed as
exact quantities. Eslimates may increase or decrease as a result of market conditions, future operatiens,
changes in regulations, or actual reservoir performance. In addition to the primary economic assumptions
discussed herein, our estimates of reserves are based on certain assumptions including, but not limited to, that
the properties will be developed consistent with current development plans, that the properties will be operated in
a prudent manner, that no governmentlal regulations or controls will be put in place that would impact the ability of
the interest owner to recover the reserves, and that our projections of future production will prove consistent with
actual performance. If these volumes are recavered, the revenues therefrom and the costs related thereto couid
be more or less than the estimated amaunts. Because of governmental policies and uncertainties of supply and
demand, the sales rates, prices received, and costs incurred may vary from assumptions made while preparing
this report. It should be noted that the actual production profile for each category may be lower or higher than the
produclion profile used to calculate the estimates of future net revenue used in this report, and no sensitivity
analysis was performed with respect to the production profile of the wells. This sensitivity analysis could lead to
the conclusion that the reserves or contingent resources are not econamic.

For the purposes of this report, we used technical and economic data including, but not limited to, well logs,
gealogic maps, well test data, production data, and property ownership interests. We were provided with all the
necessary data to prepare the estimates for these properties, and we were not limited from access to any materjal
we believe may be relevant. The reserves and contingent resources in this report have been estimated using a
combination of deterministic and probabilistic methods; these estimates have been prepared in accordance with
generally accepted petroleum engineering and evaluation principles set forth in the Standards Pertaining to the
Estimating and Auditing of Oil and Gas Reserves Information promulgated by the SPE (SPE Standards). We
used standard engineering and geoscience methods, or a combination of methods, including perormance
analysis, volumetric analysis, and analogy, that we considered to be appropriate and necessary to classify,
categorize, and estimate volumes in accordance with the 2007 PRMS definitions and guidelines. Certain
parameters used in our volumetric analysis are summarized in Figure 8. A substantial portion of the reserves and
contingent resources shown in this report are for undeveloped lacations. Such volumes are based on estimates
of reservoir volumes and recovery efficiencies along with analogy to properties with similar geologic and reservoir
characleristics. Improved recovery techniques were not considered in this evaluation. As in all aspects of oil and
gas evaluation, there are uncertainties inherent in the interpretation of engineering and geoscience data;
therefore, our conclusions necessarily represent only informed professional judgment. There is no certainty that it
will be commercially feasible to produce any percentage of the contingent resources.

Netherland, Sewell & Associates, Inc. (NSAI was engaged on March 22, 2012, by Mr. Tovia Luskin, Chief
Executive Officer of Givot Otam Oil Ltd., to perform this assessmant. It is our undersianding that Givet Olam OQil
Ltd. is the general pariner of Givat LP. The data used in our eslimates were obtained from Givot LP and the
nonconfidential files of NSAl and were accepted as accurate. Supporting geoscience, performance, and work
data are on file in our office. The contractual rights to the properties have not been examined by NSAI, nor has
the actual degree or type of interest owned been independently confirmed. We are independent petroleumn
engineers, geologists, geophysicists, and petrophysicists; we do not own an interest in these properties nor are
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we employed on a contingent basis. Furthermore, no limitations or restrictions were placed upan NSAI by officials
of Givot LP,

QUALIFICATIONS

NSAl performs consulting petroleum engineering services under Texas Board of Professional Engineers
Registration No. F-2699. We provide a complete range of geological, geophysical, petrophysical, and
engineering services, and we have the technical expertise and ability to perform these services in any oil and gas
producing area in the world. The staffi are familiar with the recognized industry reserves and resources
definitions, specifically those promulgated by the U.S. Securities and Exchange Commission, by the Alberta
Securities Commission, and by the SPE, Society of Petroleum Evaluation Engineers, World Petroleumn Council,
and American Association of Petroleum Geologists. The technical persans responsible for preparing the
estimates presented herein meet the requirements regarding qualifications, independence, objectivity, and
coniidentiality set forih in the SPE Standards.

This assessment has been led by Mr. Richard B. Talley, Jr. and Mr. Mike K. Narton. Mr. Talley is a Vice
Fresident and Mr. Norton is a Senior Vice President in the firm's Houston office at 1221 Lamar Street, Suite 1200,
Houston, Texas 77010, USA. Mr. Talley maintains a valid Professional Engineer License (Texas Registration No.
102425). He has been practicing petroleum engineering consulting at NSAI since 2004 and has over 5 years
prior industry experience. Mr. Norlon maintains a valid Professional Geoscientist License {Texas Registration
No. 441). He has been practicing petroleum geoscience consulting at NSAI since 1989 and has over 10 years
prior industry experience.

Sincerely,

NETHERLAND, SEWE|dng& ASSOCIATES, INC,
; inderihg Firm F-2689

C.H. (Scott) Rees I, P.E.
Chairman and Chief Executive Officer

“Vetnd B Tul
By: C'L\-MA * { ’ .
Richard B, Talley, Jr., P.E. 102425

Vice President

Senior Vice Presilent

Date Signed: May 30, 2012 Date Signed: May 30, 2012

CEI:MGH
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PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS

Excerpled from the Petroleum Resources Management System Approved by
the Sociely of Petroleum Engineers (SPE) Board of Direclors, March 2007

This document conlains information excerpled from definitions and guidelines prepared by the Oil and Gas Reserves
Commitlee of the Society of Petroleum Engineers (SPE) and reviewed and jaintly sponsored by the World Petroleum Councit
{WPC), the American Association of Petroleum Geologists (AAPG), and the Society of Petroleum Evaluation Engineers
(SPEE).

Preamble

Petraleum resources are the eslimaled gquantilies of hydrocarbons naturally occurring on or within the Eanh's crusl. Resaurce
assessments estimale fotal guanlilies in known and yet-{o-be-discovered accumulations; resources evaluations are focused
on those quantilies that can polentially be recovered and marketed by commercial projecis. A petroleum resources
management syslem provides a consislent approach to estimaling petroleum quantiliss, evaluating development projects, and
presenling resulis within a comprehensive classification framework,

These definitions and guidelines are designed fo provide a common reference for the international pelroleum industry,
including natlional reporting and regulatory disclosure agencies, and to support petroleum project and portfolio management
requirements. They are inlended to improve clarity in global communications regarding petroleum resources. |l is expected
thal this document will be supplemented with industry education programs and application guides addressing their
implementalion in a wide spectrum of technical and/or commercial settings.

it is undersiond that these definilions and guidelines allow flexibility for users and agencies lo tailor application for their
particular needs; however, any modifications to the guidance contained herein should be clearly identified. The definitions and
guidelines contained in this document must not be consirued as modifying the interpretation or application of any existing
regulatory reporting requirements.

1.0 Basic Principles and Definitions

The estimation of petroleum resource quantilies involves the interpretation of volumes and values thal have an inherent
degree of uncertainty. These quanlities are associated with development projects al varous slages af design and
implementation. Use of a consislenl ctassification system enhances comparisons between projecis, groups of projects, and
lotal company portfolios according to forecast produclion profiles and recoveries. Such & system must consider both lechnical
and commercial faclars that impact the project’s economic feasibility, its productive life, and its related cash flows.

1.1 Petroleum Resources Classification Framework

Petrc.}le.um is defined as a naturally occqrrir_lg mixture PROCUCTION
consisling of hydrocarbons in the gaseous, liquid, or solid . )
phase. Pelroleum may also contain non-hydrocarbons, z RESERVES
common examples of which are carbon dioxide, nitrogen, _ § i
hydrogen sulfide and sullur. in rare cases, non-hydracarbon Slalz 1P 2P ap .
conlent could be grealer than 50%. wl5°] o Pobable | Possitie £
3|k i g
. P ul 1 2
The ferm “resources" as used herein is inlended to B : E
s . Tlolx CONTINGENT g
encompass all quantilies of pet_roleum naturally accurring on glals RESOURCES g
or within the Earth’s crusl, discovered and undiscoverad =y ; 5
{recoverable and unrecoverable), plus those quantities z! 13 1 ac 3G &
already produced. Further, it includes all types of peiroleum ;:'] a ; ) ) 5"
H u H " ] 3 i i
xvhether _currtla:ntly considered conventional or 3| |® EEOTERE E
unconventional. i T =
;J 3 PROSPECTIVE g
Figure 1-1 is a graphical representalion of the SPE/WRCI 5l 8 RESOURCES E
AARG/SPEE resources classificalion system, The system a %* . B!' ;
defines the major recoverable resources classes: Praduction, g Eetimate ot o
Reserves, Conlingenl Rescurces, and Prospective ] 1 : :
Resources, as well as Unrecoverable pefroleum. 2 UNRECOVERABLE
e Range of Uncertainty =
The "Range of Uncertainty" reflecls a range of estimated Hello etk
quanlilies polenliaglly recoverable from an accumulation by a Figure 1-1: Resources Classification Framewark.

project, while the verical axis represenis the "Chance of
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Commerciality”, that is, the chance that the project that will be developed and reach commercial producing sialus. The
following definitions apply o the major subdivisions within the resotrces classification:

TOTAL PETROLEUM INITIALLY-IN-PLACE is thal quantity of petroleum that is estimaled to exist originally in naturally
occurring accumulations. # includes that quantity of petroleum that is estimaied, as of a given date, to be conlained in
known accumulations prior fo production plus those estimated guanfities in accumulations vet to be discovered
{(equivalent lo "lotal resources”).

DISCOVERED PETROLEUM INITIALLY-IN-PLACE is ihat quantily of petroleum that is estimaled, as of a given date, lo
be contained in known accumulations prier to production.

PRODUCTION is the cumulative quanlity of petroleum that has been recovered al a given date. While all
recoverable resources are estimated and production is measured in terms of the sales product specifications, raw
produclion (sales plus non-sales) quantities are also measured and required 1o support engineering analyses hased
on reservoir voidage (see Production Measurement, section 3.2},

Multiple development projects may be applied 1o each known accumulation, and each project will recover an estimated perlion
of the initially-in-place quantities. The projects shall be subdivided into Commercial and Sub-Coemmercial, with the estimated
recoverable quaniilies being classified as Reserves and Contingent Resources respeciively, as defined balow.

RESERVES are those quanlilies of petroleum anticipated to be commercially recoverable by application of
development projects to known accumulations from a given dale forward under defined condilions. Reserves must
further satisfy four criteria: they must be discovered, recoverable, commercial, and remaining (as of e evaluation
dale) based on the development project(s) applied. Reserves are furher categorized in accordance with the level of
certainty associated with the estimales and may be sub-classified based on project maturity and/ar characterized by
development and produclion siatus,

CONTINGENT RESOURCES are those quantities of petroleum estimated, as of a given date, Io be patentially
recoverable from krown accumulations, bul the applied project(s) are nol yet considered mature enaugh for
commercial development due io one or more contingencies. Contingent Resources may include, far example,
projects for which there are currenlly no viable markets, or where commerciat recovery is dependent on technology
under development, or where evaluation of the accumulation is insufficient to clearly assess commeraialily.
Contingent Resources are furlher categorized in accordance with the level of certainly associated with the estimales
and may be subclassified based on project maturity and/or characterized by their economic slatus.

UNDISCOVERED PETROLEUM INITIALLY-IN-PLACE s that quantity of petroleum eslimated, as of a given date, to be
conltained within accumulations yel to be discovered.

PROSPECTIVE RESOURCES are those guantities of petroleum estimated, as of a given date, to be polentially
recoverable from undiscovered accumulations by application of future developmenl projects. Prospeclive Resources
have both an associated chance of discovery and a chance of development. Prospeciive Resources are further
subdivided in accordance with the level of certainty associated with recoverahle estimales assuming their discovery
and development and may be sub-classified based an project maturity,

UNRECOVERABLE s lhat porlion of Discovered or Undiscovered Petroleum Initlially-in-Place quantities which is
estimaled, as of a given dale, not to be recoverable by fulure development projects. A porlion of these quantities may
become recoverable in the future as commercial circumstances change or technological developmenls occur; the
remaining portion may never be recavered due to physicalichemical constraints represented by subsurface interaclion of
fluids and reservoir rocks.

Estimated Ultimate Recovery (EUR) is not a resources category, bul a term that may be applied to any accumulation or group
of accumulations (discovered or undiscovered) {o define thuse guanlities of petroleum estimated, as of a given date, to be
polentiafly recoverable under defined lechnical and commercial cendilions plus those guantities akready produced {total of
recoverahle resources).

Definittons - Page 2 of 10
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1.2 Project-Based Resources Evaluations

The resources evaluation process consists of idenlifying a recovery project, or projects, associated with a petroleum
accumulatian(s), estimating lhe quantities of Petroleum Initially-in-Place, eslimating that portion of those in-place quantities
that can be recovered by each project, and classifying the project{s) based on its maturity status ar chance of commerciality.

This cancept of a projeci-based classification syslem is further clarified by examining the primary data sources contributing to
an evaluation of net recoverable resources (see Figure 1-2) thal may be described as follows:

Net
Recoverable
Resources

PROJECT
{production/cash How)

RESERVOIR
{in-place volumes)

Entitlement

PROPERTY
{ownership/contract lerms)

Figure 1-2: Resources Evalualion Dala Sources.

* The Reservoir (accumulation): Key atiributes include the types and guantities of Petroleum Initially-in-Place and the fuid
and rock properties thal affect petroleum recovery.

» The Project: Each project applied lo a specific reservair development generates a unique production and cash flow
schedule. The time integralion of these schedules taken to the projecl's lechnical, economic, or contractual limit defines
the estimated recoverable resources and associated future net cash flow projections for each project. The ratio of EUR o
Total initially-in-Place quanlities defines the ullimale recovery effliciency for the develepment project(s). A praject may be
defined al various levels and stages of maturity; it may include one or many wells and associated preduction and
processing facilities. One project may develop many reservoirs, or many projecls may be applied to one reservoir.

* The Property (lease or license ares); Each property may have unique associaled contraclual rights and obligalions
including the fiscal terms. Such information allows definilion of each participant's share of produced quanlities
{entillement) and share of inveslments, expenses, and revenues for each recavery project and the reservoir lo which it js
applied. One properly may encompass many reservoirs, or one reservoir may span several different properties. A
property may contain bolh discoverad and undiscavered accumulations,

In contexi of this data relationship, "project” is lhe primary element considered in this resources classification, and net
recoverable resources are the incremental quantilies derived from each project. Project represents the link between the
petraleum accumulation and lhe decision-making process. A project may, for example, constitute the development of z single
reservoir or field, or an incremental developmenl for a broducing field, or the integrated development of several fields and
associated facilifies with a comman ewnership, In general, an individual project will represent the level ai which a decision is
made whelher or not lo proceed (i.e., spend more money) and there should be an associated range of eslimated recoverable
quantities for that project.

An accumnulalion or potential accumulation of petroleum may be subject to several separate and distinct projects that are at
differen! stages of exploration or development. Thus, an accumulation may have recoverable quanlilies in several resource
classes simultaneously.

In order lo assign recoverable resources of any class, a development plan needs to be defined consisting of one or mare
projects. Even for Prospeclive Resources, the estimates of recoverable quantities musi be stated in lerms af the sales
products derived from a development program assuming successful discovery and commercial development. Given the major
uncertainties involved al this early stage, the developmenl program will not be of the detail expected in later slages of maturity.
In most cases, recavery efficiency may be largely based on analogous projects. In-place quantities for which a feasible project
cannol be defined using current, or reasonably forecast improvements in, technology are classified as Unrecoverable.

Not all lechnically feasible developmen! plans will be commersial. The commercial viability of a development project is
dependent on a forecast of the conditions that will exist during the lime pericd encompassed by lhe project's aclivities (see
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Commercial Evaluations, section 3.1). “Conditions" include lechnological, econamic, legal, environmental, social, and
governmental factars. While economic factors can be summarized as forecast costs and product prices, the underlying
influences include, but are not limited to, markel conditions, transportation and processing infrastruclure, fiscal terms, and
laxes.

The resource quantities being estimated are those volumes producible from a project as measured according 1o delivery
specifications at the point of sale or cuslody transfer (see Reference Point, section 3.2.1). The cumulative produclion fram the
evaluation date forward lo cessalion of production is the remaining recoverable quantity. The sum of the associaled annual
net cash flows yields lhe estimated future nel revenue. When the cash flows are discounted according to a defined discount
rate and time pericd, the summalion of the discounted cash flows is termed net present value (NPV} of the project (see
Evatuation and Reporting Guidelines, section 3.0).

The supporling dala, analylical processes, and assumpiions used in &n evaluation should be documented in sufficient detail to
allow an independent evaluator or audilor lo cearly understand the basis for estimation and categarization of recoverable
quantities and their classification.

2.0 Classification and Categorization Guidelines

2.1 Resources Classification

The basic classificalion requires establisnment of criteria for a pelroleurn discovery and Lhereafter the distinction between
commercial and sub-commercial projects in known aceumulations {and hence belween Reserves and Contingent Resources).

2.1.1 Determination of Discovery Status

A discovery is one petroleum accumulation, or several petroleum accumulalions colleclively, for which ane or several
exploratory wells have established through iesting, sampling, and/or logging the existence of a significant quanlity of
potenlially moveable hydrocarbons.

In this conlext, "significant” implies that lhere is evidence of a sufficient quantity of petroleum to justify estimating the in-place
volume demonstrated by the weli{s) and for evaluating the polential for economic recovery. Estimated recoverable quaniities
within such a discovered (known) ascumulation(s) shall inilially be classified as Contingent Resources pending definition of
projects with sufiicient chance of commercial development (o reclassify all, or a portion, as Reserves. Where in-place
hydrocarbons are identified but are nol considered currently recoverable, such quantities may be classified as Discovered
Unrecoverable, if considered appropriate for resource management purposes; a portion of these quantiies may become
recoverable resources in the future as commercial circumstances change ar technological developmenls occur.

2.1.2 Determination of Commerciality

Discovered recoverable volumes (Conlingent Resources) may be considered commercially producible, and thus Reserves, if
the entily claiming commerciality has demonstrated firm intention fo proceed with development and such intention is based
upon alt of the following criteria:

» Evidence lo support a reasonable timetable for development.

*+ Areasonable assessmenl of lhe fulure economics of such development projects meeling defined investment and operaling
crileria.

» A reasonable expectation 1hat there will be a markel for all or at least the expected sales quantities of production required
lo justify development.

» Evidence that the necessary produclion and iransportation facilities are available or can be made available.

+ FEvidence thal legal, conlractual, environmental and other social and economic concerns will aliow for the actual
implementalion of the recovery project being evalualed.

To be included in the Reserves class, a projec! must be sufficiently defined to establish its commercial viability. There musl! be
a reasonable expectation that all required internal and external approvais will be forthcoming, and there is evidence of firm
intenlion fo praceed with development within a reasonable time frame. A reasonable fime frame for the initiation of
development depends on the specific circumstances and varies according to the scope of the project. While 5 years is
recommended as a benchmark, a longer lime frame could be applied where, for example, development of economic projects
are deferred at the oplion of the producer for, among other things, market-related reasons, or to meel contraciual or stralegic
objectives. In all cases, the juslification for classification as Reserves should be clearly documented.
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To be included in the Reserves class, thera must be a high confidence in the commercial preducibility of the reservoir as
supported by actual production or formation tesls. In cerlain cases, Reserves may be assigned on the basis of well logs
and/or core analysis that indicate that the subject reservoir is hydrocarbon-bearing and is analogous 1o reservoirs in the same
area thal are producing or have demonstrated the ahility to praduce on formation tests.

2.2 Resources Categorization

The harizontal axis in the Resources Classification (Figure 1.1} defines the range of uncertainty in estimales of the quantities
of recoverable, or potentiaily recoverable, petroleum associaled with a project. These eslimales include both technical and
commercial uncerainty components as follows:

» The total petroleum remaining within the accumulation (in-place resources),

» That perfion of the in-place petroleum thal can be recavered by appiying a defined development project or projecls,

= Varialions in the commercial conditions thal may impact the quantities recovered and sold (e.q., market availability,
cantractual changes).

Where commercial uncertainties are such that there is significant risk tha! the complete project (as initially defined) will nat
proceed, it is advised to creale a separate project classified as Conlingenl Resources with an appropriate chance of
commerciality.

2.2.1 Range of Uncertainty
The range of uncertainty of the recoverable andfor potentially recoverable volumes may be represented by either deterministic
scenarios or by a probability distribution (see Deterministic and Probabilistic Methods, section 4.2).

When the range of uncertainty is represented by a probability distribution, a low, best, and high estimate shall be provided
such that:

» There should be at least a 90% probabilily (P80) thal the quantities actually recovered will equal or exceed the low
estimale,

» There should be at least a 50% probahility (P50} that the quaniities actually recovered will equal or exceed the best
estimata.

» There should be at least a 10% probability {P10) that the guantities aclualty recovered will equal or exceed lhe high
estimate.

When using the determinislic scenario method, typically there should also be low, best, and high eslimates, where such
estimales are based on qualitative assessments of relative uncertainty using consistent inferprelation guidelines. Under the
deterministic incremental {risk-based} approach, quanitities at each level of uncertainly are estimaled discretely and separately
(see Calegory Definilions and Guidelines, section 2.2.2).

These same approaches io describing uncertainty may be applied 1o Reserves, Contingent Resources, and Prospective
Resources. While there may be significant risk thal sub-commercial and undiscovered accumulations will not achieve
commercial production, it is usefl to consider the range of potentially recoverable quantities independently of such a risk or
consideration of lhe resource class o which the quantities will be assigned.

2.2.2 Category Definitions and Guidelines

Evaluators may assess recoverable quanlilies and categorize results by uncertainly using the delerminislic incremental {risk-
based)} approach, lhe delerministic scenario (cumulative) approach, or probabilistic methods (see "2001 Supplemental
Guidelines,” Chapter 2.5). In many cases, a combination of approaches is used.

Use of consislent lerminology {Figure 1.1) promotes clarily in communicalion of evatuation results. For Reserves, the general
cumutalive terms low/bast/high estimates are denoled as 1P/2P/3P, respectively. The associated incremental quantities are
termed Proved, Probable and Possible. Reserves are a subsel of, and musl be viewed within context of, the complele
resources classification system. While the categorization crileria are proposed specifically for Reserves, in most cases, they
can be equally applied lo Contingent and Prospective Resources conditional upon their salisfying the criteria for discovery
and/for development.
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For Contingent Resources, lhe general cumulative terms low/besthigh estimates are denoted as 1C/2C/3C respectively. For
Prospective Resources, lhe general cumulative terms fow/best/high estimales still apply. No specific terms are defined for
incremental quantities within Conlingent and Prospeclive Resources.

Without new technical information, there should be no change in the dislribution of technically recoverable valumes and their
calegorization boundaries when conditions are satisfied sufficiently to reclassify a project from Contingent Resources lo
Reserves. All evaluations require application of a consistent sel of forecast cenditions, including assurmed future cosls and
prices, for both classification of projects and categorizalion of estimaled quaniities recovered by each project {see Commercial
Evaluations, section 3.1).

Based on additional data and updated inlerprelations that indicate increased certainty, partions of Possible and Probable
Reserves may be re-categorized as Probable and Proved Reserves.

Uncertainly in resource eslimales is besi comrmunicated by reporting a range of potential results. However, if it is required {o
report a single representative result, the "besi estimate” is considered the most realistic assessment of recoverable guantities,
i is generally considered o represent the sum of Proved and Probable estimates (2P) when using the delerministic scenario
or the probahilislic assessment methods. i should be noted that under the deterministic incremental (risk-based) approach,
discrele eslimates are made for each category, and lhey should nol be aggregated withoul due consideration af their
associated risk (see "2001 Supplemental Guidelines," Chapter 2.5).

Table 1. Recoverable Resources Classes and Sub-Classes

Class/Sub-Class Definition Guidelines

Reserves Reserves are those quantities of Reserves must satisfy four criteria: they must be discovered, recoverable,
petroleumn anticipated 1o be commercial, and remaining based on the development projeci(s) applied.
commercially recoverable by Reserves are further subdivided in accordance with the level of certainty
applicaticn of development projects associated with the estimales and may be sub-classified based on project
to known accumulations from a maturity and/or characlerized by their development and production status.
given date forward under defined
conditions. To be included in the Reserves class, a project must be sufficiently defined

to establish ils commercial viability. There must be a reasonable
expeclation that all required internal and external approvals will be
forthcoming, and there is evidence of firm intention to proceed with
deveiopment within a reasonable time frame.

A reasonable lime frame for the initiation of development depends en the
specific circumslances and varies according o 1he scope of the project.
While 5 years is recommended as a benchmark, a longer time frame could
be applied where, for example, developmenl of economic projecls are
deferred al the option of the producer for, among olher things, market-
related reasons, or lo meel contractual or sirategic objectives. In all cases,
the justification for classification as Reserves should be clearly
documentead,

Fo be included in the Reserves class, there mus! be a high confidence in
the commercial producibility of the reserveir as supported by aciual
productian or fermation lesis. In certain cases, Reserves may be assigned
on the basis of well logs and/or core analysis thal indicate thal the subject
reservoir is hydrocarbon-bearing and is analogous fo reservoirs in the
same area thal are producing or have demenslraied the abilily 1o produce
on formation tests,

On Produciion The development praject is currently | The key criterion is that the project is receiving income from sales, rather
producing and selling petroleum io than the approved development project nacessarily being camplete. This
market. is the peoint &l which the project "chance of commerciality" can be said to

ba 100%.

The project "decision gale” is the decision 1o iniliate commercial production
from the project.
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NETHERLAND, SEWELL
& AS50CIATES, INC,

PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS

Excerpted from the Petroleum Rescurces Management Syslem Approved by
the Society of Petroleum Engineers (SPE) Board of Direclars, March 2007

Class/Sub-Class

Definition

Guidelines

Approved for
Development

All necessary approvals have been
obiained, capitaf funds have bean
commilted, and implementation of
the: development project is under
way.

At this point, it must be certain thal the development project is going
ahead. The project must not be subject to any contingencies such as
outslanding regulatory approvais or sales conbracls, Forecast capita}
expendilures should be included in the reporling entity's current or
following year's approved budget.

The project "decision gate” is the decision o slart invesling capital in the
construction of production facilities and/or drilling deveiopment wells.

Justified for
Development

Implamentation of the development
project is justified on the basis of
reasonable forecast commercial
conditions at the time of reparting,
and there are reasonable
expectations thal all necessary

approvals/coniracts will be oblained.

In order ta move 1o this level of project maturity, and hence have reserves
associated with it, the development project raust be commerciafly viable at
the time of reporting, based on the reparting enlity's assumplions of fulure
prices, costs, elc. ("forecast case") and the specific circumstances of the
project. Evidence of a firm intention to proceed wilh development within a
reasonable time frame will be sufficient to demonstrate commerciality.
There should be a development plan in sufficient detail lo support the
assessment of commerciality and a reasonable expeclation that any
regulatory approvals or sales contracis required prior to project
implementation will be forthcoming.  Other than such approvals/coniracts,
there should be no known conlingencies that could preclude the
development from proceeding within a reasonable timeframe (see
Reserves class).

The projecl "decision gate” is the decision by the reporting enlity and its
partners, if any, thal the project has reached a level of technical and
commercial malurity sufficient to justify proceeding with development at
that paint in time.

Contingent
Resources

Those quantities of peircleumn
estimated, as of a given date, 1o be
patentially recoverable from known
accumnulatiens by application of
development projects, but which are
not currently considered to be
commercially recoverable due lo
one or mere contingencies,

Centingent Resources may include, for example, proiects for which there
are currenily no viable markets, or where commercial recavery is
dependent an technology under development, or where evaluation of the
accumulation is insufficient o clearly assess commerciality. Contingent
Resources are further calegarized in accordance with the level of certainly
associaled with the estimates and may be sub-classified based on project
malurity and/or characierized by their economic status.

Development
Pending

A discovered accumulation where
project aclivities are cngoing to
justify commercial development in
the foreseeabie future.

The project is seen fo have reasonable potential for eventual commercial
development, to the exlent that further data acquisition {e.q. drilling,
seismic dala) andior evalualions are currenlly ongoing with a view to
confirming that the project is cammercially viable and praviding the basis
for sefeclion of an appropriale development plan. The critical
contingencies have been identifed and are reasonably expecled to be
rescived within a reasonable fime frame. Note thal disappointing
appraisalfevaluation resulls could lead to a re-classification of the project
to "On Hold" or "Not Viable" status.

The project “decision gate” is the decision io underiake further dala
acquisilion and/or studies designed to move the project 1o a level of
lechnical and commercial maturily at which a decision can be made lo
proceed with development and produclion.

Deveiopment
Unclarified or on
Hald

A discoverad accurnulation where
project activities are on hold and/or
whera justification as a commercial
development may be subject to
significant delay.

The project is seen lo have potential for eveniual commercil
development, bul further appraisallevaluation aclivies are on hold
pending the remaoval of significant contingencies external lo tha project, or
substantial further appraisalfevaluation aclivities are required lo clarify the
patential for eventual commerciai development. Development may be
subjecl lo a significant time delay. Note that a change in circumstarces,
such thal there is no longer a reasonable expectation that a critical
contingency can be removed in the foresaeable fulure, for example, could
lead to a reclassificalion of the project to "Not Viable" staius.

The project "decision gate™ is the decision {o either proceed with additional
evaluation designed to clarify the potenfial for eventual commercial
development or to lemporarily suspand or delay further activities pending
resolution of external contingencies.
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NETHERLAND, SEWELL
2 & ASSOCIATES, INC.

PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS

Excerpled from the Petralesm Resources Management System Approved by
the Society of Petroleum Enrgineers (SPE) Board of Directors, March 2007

Class/Sub-Class

Definition

Guidelines

Development Nat
Viable

A discovered accumulation far which
lhere are no current plans ta
develop or to acquire additional data
at the time due to limited production
potential.

The preject is nol seen to have potential for eventual commercial
developrent at the time of reporting, but the theoretically recoverable
quantities are recorded so that the potential oppartunity will be recognized
in the event of a major change in technalogy or commercial conditions.

The project "decision gate” is the decision not to underiake any further
data acquisilion or studies on the project for the foreseeable {uture.

Prospective

Those quantities of petroleum which

Polential accumulations are evalualed according 1o their chance of

Resources are estimated, as of a given date, to | discovery and, assuming a discovery, the eslimated quantilies that would
be polentially recoverable from be recoverable under defined development projects. Wi is recognized that
undiscovered accumulations, lhe development programs will be of significantly less detail and depend

more heavily on analeg developments in the earlier phases of explaration.

Prospecl A project associated with a potential Project aclivities are focused on assessing the chance of discovery and,
accumuliation that is sufficiently welf assuming discovery, the range of potential recoverable guantilies under a
defined la represent a viable drilling commercial development program,
largel.

Lead A project associaled with a polential | Project aclivilies are focused on acquiring  additional data and/or
accumulation that is currenily poorly | undertaking further evaluation designed o confirm whether or not the lead
defined and requires more data €an be matured into & prospect. Such evaluation includes the assessment
acquisilian and/or evaluatian in of the chance of discovery and, assuming discavery, the range of patential
order lo be classified as a prospect. recovery under feasible development scenarips.

Play A project associated with a Project activiies are focused on acquiring additional data andfor
prospeclive frand of potential undertzking furlher evalualion designed to define specific leads or
prospects, but which requires more prespects for more detailed analysis of their chance of discavery and,
data acquisition andfor avaluation in assuming discovery, the range of potential recovery under hypalhetical
crder 10 define specific leads or development scenarios,
prospects.

Table 2: Reserves Status Definitions and Guidelines
Status Definition Guidelines
Developed Developed Reserves are expected | Reserves are considered developed only afler the necessary equipment
Reserves quarlities lo be recovered from has been installed, or when the cosis i do so are felatively minor

exisling wells and facilities.

compared to the cost of a well. Where required facilities become
unavailable, it may be necessary to reclassify Develaped Reserves as
Undeveloped. Developed Reserves may be further sub-ciassified as
Producing or Non-Producing.

Deveioped Producing
Raserves

Developed Producing Reserves
are expected (o be recavered from
completlion intervals that are cpen
and producing at the time of the
eslimale.

Improved recovery reserves are considered producing only afler the
improved recovery project is in operation.

Developed Non-
Praducing Reserves

Developed Non-Producing
Reserves include shut-in and
behind-pipe Reserves.

Shut-in Reserves are expected to be recovered from {1) completion
inlervals which are cpen at the time of the estimale but which have not yel
started producing, (2} wells which were shul-in for markel conditions or
pipeline connections, or (3) wells nol capable of production for mechanical
reesons. Behind-pipe Reserves are expected to be recoverad from zanes
in existing wells which will require additional completion work or future re-
completion prior 1o star of production.

In all cases, production can be initialed or restored with relatively low
expenditure compared 1o the cost of drilling a new well.
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NMETHERLAND, SEWELL
' & ASSOCIATES, INC.

PETROLEUM RESERVES AND RESQURCES CLASSIFICATION AND DEFINITIONS
Excerpted from the Petroleurn Resources Management Syslem Approved by
the Society of Petroleum Engineers {SPE) Board of Directors, March 2007

Status

Definition

Guidelines

Undeveloped

Undeveloped Reserves are

(1) from new wells on undrilied acreage in known accumulations, {2) from

Reserves quantities expected to he deepening existing wells lo a different (but known) reservoir, {3} from infil
recovered through future wells that will increase recaovery, or (4} where a redatively large expenditure
investments: (e.g. when compared io the cosl of drilling a new well) is required to (a)
fecomplete an existing well or {b) insfall production or fransportation
facilities for primary ar improved recovery projects.
Table 3: Reserves Category Definitions and Guidelines
Category Definition Guidelines

Proved Reserves

Proved Reserves are those
guantities of petroleum, which by
analysis af geoscience and
engineering data, can be estimated
with reasonable certainty to be
commercially recoverable, from a
given date forward, from known
reservoirs and under defined
economic cenditions, operating
metheds, and gavernment
regulations,

If delerministic methods are used, the term reasonable cerlainty is
intended to express a high degree of confidence that the quantities will be
recovered. if prabgzbilistic melhods are used, there should be at least
80% probability that the guantities actually recoverad will equal or excesd
the estimate.

The area of the reservoir considered as Proved includes (1} the area
delineated by drilling and defined by Ruid contacts, if any, and (2) adjacent
undrilled portions of the reservoir thal can reasonably be judged as
continuous with it and commercially productive on the basis of available
geoscience and engineering data.

In the absence of dala on fiuid conlacis, Proved quaniities in a reservoir
are iimiled by the lowesl known hydrocarbon (LKH) as seen in a well
penelration unless otherwise indicated by definitive geoscience,
engineering, or performance data. Such definitive informatian may include
pressure gradient analysis and seismic indicators. Seismic dala alone
may not be sufficient 1o define fluid conlacls for Proved reserves (see
"2001 Supplemantal Guidelines," Chapter 8).

Reserves in undeveloped locaticns may be classified as Proved provided

that:

» The locations are in undrilied areas of the reservair thal can be judged
with reasonable certzinty io ba comenercialiy productive.

* Interpretaiicns of available geoscience and angineering data irdicate
with reasonable cerlainty that the objective formation is falerally
continuous with drilled Praved locations.

For Proved Reserves, the recovery efficiency applied 1o these reservoirs
should be defined based on a range of possibilities supported by analogs
and sound engineering judgment considering the characleristics of the
Proved area and the applied development program.

Probable
Reserves

Probable Reserves are those
additional Reserves which analysis
of geoscience and engineering data
indicate are less likely 1o be
recovered than Proved Reserves
bul more certain to be recovered
than Possible Reserves.

It is equally likely thal actual remaining quantilies recovered will be greater
lhan or less than the sum of the estimated Proved plus Probable Reserves
(2F). In lhis context, when probabilistic methods are used, there should
be at least a 50% probability that the aclual quantities recoverad will equal
or exceed the 2P estimate.

Probable Reserves may be assigned lo areas of a reservoir adjacent to
Proved where dala conlrol or interpretations of avaitable data are less
cerlain. The interpreled reservoir continuity may nol meet the reasonable
cartainly criteria.

Probable estimates also include incremental recoveries associated wilh
project recovery efficizncies beyond thal assumed for Proved.
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NETHERLAND, SEWELL
& ASSOCIATES, INC.

PETROLEUM RESERVES AND RESOURCES CLASSIFICATION AND DEFINITIONS

Excerpled from the Petroleumn Resources Management System Approved by
the Sociely of Petroleum Engineers (SPE) Board of Directars, March 2007

Category Befinition Guidelines
Possible Passible Reserves are those The total quantities ullimataly recavered from the project have a low
Reserves additicnal reserves which analysis probability to exceed the sum of Proved plus Probabie plus Possible (3P),
of geascience and engineering data | which is equivalent to the high estimale scenaric. When prebabilistic
indicate are less fikely ta be methods are used, there shouid be al least a 0% prabability that the
recoverable than Probabie actual quanlities recovered will equal or exceed the 3P estimale.
Reserves.

Possible Reserves may be assignad lo areas of a reservoir adjacent to
Probable where data control and interpretalions of available data are
progressively less cerain. Frequently, lhis may be in areas where
geoscience and engineering dala are unable lo clearly define the area and
vertical reservoir limits of commercial preduction from the reservair by a
defined projecl.

Possibie estimates also include incremental quantities associzted with
project recovery efficiencies beyond Lhat assumed for Prahable.

Probabie and (See above for separale criteria for The 2P and 3P eslimales may be based on reasonable alternative
Possible Probable Reserves and Possible technical and commercial interprelations within the reservoir andlar
Reserves Reserves.) subjecl project thal are clearly documented, including comparisons to

fesulls in successiul similar projects.

In conventional accumulations, Probable and/or Possible Reserves may
be assigned where geoscience and enginesring datz identify directly
adjacent partions of & reservoir within the same accumulation that may be
separated from Proved areas by minor faulting or other geclogicat
discontinuities and have not been penetrated by a wellbore bul are
interpreted fo be in communication with the known {Proved) reservoir.
Probable or Possible Reserves may be assigned to areas that are
structuratly higher than the Proved area. Passible {and in some cases,
Probable} Reserves may be assigned lo areas that are struclurally lower
than the adjacent Proved or 2P area.

Caution should be exercised in assigning Reserves to adjacent reservairs
isolaled by major, polentially sealing, fzuils until this reservoir is
penetrated and evaluated as commercially productive. Juslification for
assigning Reserves in such cases should be clearly documented.
Reserves should not be assigned to areas that are clearly separated from
a known accumulation by non-produciive reservoir {i.e., absence of
reservair, struclurally low reservair, or negalive test resulis); such areas
may conlain Prospective Resourcas.

In conventionai accumulations, where drilling has defined a highest knawn
oil (HKO) efevation and there exists the potentizl for an associated gas
c€ap, Proved vil Reserves should only be assigned in the struciuraliy higher
porlions of the reservoir il there is reasonable certainty that such portions
are initially above bubble point pressure based on documented
engineering aralyses. Reservair partions that do not meet this certainty
may be assigned as Probable and Possible il andior gas based on
reservoir fluid propenies and pressure gradient intarpretations.

The 2007 Pelroleum Resources Management System can be viewed in its enlirety at
http:www spe. Qra/spe-app/spefindustry/reserves/orms.him,
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