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Cook Inlet Basin

» Coal-sourced biogenic gas in
Sterling, Beluga, and Tyonek

« Thermogenic oil from Jurassic
source in Hemlock and lower
Tyonek Formations

« Most large structures have
been drilled

« Smaller structural traps and
perhaps numerous
stratigraphic traps remain to be
discovered

« |naccessible lands

« Map shows base of Tertiary
structure
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Cook Inlet Petroleum Systems
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Gas Field Startups:
Includes Production Tests
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Cook Inlet Gas Field Startups by Decade
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Petroleum Resources Management
System

Historic Production
I
DISCOVERED ‘ RESERVES ‘
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PRMS resources classifications, as adapted from SPE et al., 2011. 11
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Breakdown of Reserves for Cook Inlet
Study

Well-Level Decline Curve Analysis for Gas
+

Pool-Level Decline Curve Analysis for
Associated Gas
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Petroleum Resources Management
System

Historic Production
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Breakdown of Reserves for Cook Inlet
Study

Upside Well Level Decline Curve Analysis for

Gas
+

Material Balance
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Petroleum Resources Management
System

Historic Production
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Breakdown of Reserves
for Cook Inlet Study

Well-Level Declines for Gas +
Pool-Level Decline for Associated Gas

-+

Upside Well Level Declines for Gas +
Material Balance

= 2P (Proved + Probable) Reserves




Gas Rate (PD), Mcfid

Decline Analysis: North Cook Inlet

Completion FoolName: NORTH COOK INLET, TERTIARY GAS Pool: NORTH COOK INLET, TERTIARY GAS Current Status; <Ambiguous> NORTH COCK INLET, TERTIARY
Operator: CON-FPHIL —————  Water Rate (FD) {
5 - Pressure | psi)
10 TBG Press | psi)
BctiveGas\V
+- Liquid / Gas Ratio
10" o EEE il Cogies
10 =
Je == . -
1[]3 el ndndad A ™1™ ™ --"._._tt - - x
i . Y L] [
W ﬁ\ qﬁ by \__
10° g I INITe . i %L h,
i ! Sian i | -
"E| 1R i
L 1" il !1 17 i :
w1 g Db W e AL g e
i Hy L T HEA Caze Mame . PODZ2015
1 r bl | b ]
- T 4 e i bi - 0157575 Ae.
. ]l Rl gi | 234883 Mofid
1[]0 NN ti : OSV30/2015
P — ) - t= - DBIA0Z04T
i —if - 1 5 Final Rate | 59,9285 Mof/d
JJ tl I ! - | i J'l I Curm. Prod. - 1.89422+005 B
“1 f ’ Cum. Date - OSA02015
1[]_1 i - \ (W \ | HI LF Reserves - 435355 Bof
Ex R ool Lot ! 1=t Reserves Date - 0BT
A e =i ! i EUR - 15438424005
Forecast Ended By : Rate
DB Forecast Date  © Mot Saved
2 Rezerve Type : None
1969 72 75 78 81 a4 a7 50 93 96 99 02 05 08 11 14 17 20 23 26 29 a2 35 38 4 44
Date
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Material Balance: North Cook Inlet

WELLNAME: Ryder Scott 4
___________ FIELD:  North Cook Inlet Reservoir h?
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, May 27, 2015 Solutions 6.0 -='_ i
RESERVOIR: Tyonek (Tertiary Gas pool) (Comp from NCIU A-15) (alphanumeric) (Public) o
* Wichert-Aziz correction for contaminants, if any (Protected)
___________ WELLHEAD TEMP, °F: 36.0 | SOURGAS| MOLE% | pant | calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1090 M. D:25....| OPOONS| AGIP | Y-intercept, BHP/Z S ) W
___________ WET GAS GRAVFTY:_E‘_?_[ 0.565 CO; 0.25 Apparent GIP, MMCF 2,229 881
TVD, FEET: ...4:200 | HaS 0.00 | Hide | Calc |OGIP, MMCF e oSO A3
___________ COND. CORR.7 (Y/N): N Formation Properties Graph | OGIP
Corrected* Tc, *R: 346.24 Sw [dec) 0.40 EUR, MMCF 2,213,844
Corrected* Pc, Psia: 673.09 Cw, nsip =77 | 3.00 New | Calc |Recovery Factor 0.9813
Vi Vg, AcFiAcFt: 500 |[Cgpsip +¢ [ 317 |Form| EUR |BHPiz @ Abandonment (Adj) 44
3,000
* Agip LSMF
2500 © Agip Excluded | |
= 4 Ogip LSMF
i \x 4 Ogip Excluded
2,000 'S (AGP=
2229581
ADGIP=
2 2,256,143
% 1,500
E‘ 1
1,000
500
0 500,000 1,000,000 1,500,000 2,000,000 2,500,000

Cumulative Production, MMcf
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Completion LEWIS RIV UNIT C-0MRD Pool: LEWIS RIVER, UNDEFINED GAS Cumrent Status: 1-GAS

SN
10100:500

Gas Rate (PD), Mcfid

10000
LEWIS RIV UMIT C-01RD
C Water Riate (PO { bbld )
[ - Pressurs { psi )
- }{ TEG Fress | psi)
i - P T I i P — ActiveGasW
1000 "‘.*"’f"U_“ﬁ h—’{_ - '”“'l_'—f%' = e Liquid / Gas Ratio { bblMMcf )
- F‘ + ll'l.
= " -y
100 = =
10 ¥
|
Datsbsse Forecast Parameters
A Phass 1 Gas
ﬁ-\'w Caze Mams : 2015_Cl_Gas_WXW_Upsi
1 kit S
Ef e f Di :
i qi :
| ti
i t=
b ’1\0 'II Finzl Rate
Cum. Pred.
{ Cum. Date
0.1 ¥ \!ﬁ ~—H R;nlr'.lﬁ :
I Reserves Date T MUA
l;' EUR :
Forecast Ended By :
DB Forecast Date  : Not Saved
0.01 Reserve Typs
T 200102 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Date
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Decline Curve Analysis (Exponential)

e Decline=[In(Qi/Q)]/t
e Remaining Reserves as of 9/30/2015 onwards =
(Qi—Qf )/ Decline ] *f

e T=time, months

e Decline = nominal decline, gas rate / month
e Qi =initial gas rate, mcfd

e Qf =final gas rate = 50 mcfd

21



Completion LEWIS RIV UNIT C-0MRD Pool: LEWIS RIVER, UNDEFINED GAS Cumrent Status: 1-GAS

Gas Rate (PD), Mcfid

S05ER00810100:500
10000 LEWIS BRIV UMIT C-D1RD
Water Rate (PO { bblid )
"_ = - Pressurs { psi )
j ﬂ : T D i = — T v
1000 Eﬂf‘%ﬁ !"J{_ - I”“"}f% — ‘ﬁ Liquid / Gas Ratic | bblMMcf )
i —— ! : : — T
o Decline=[In(Qi/Q)]/t
100 = [In (2000 mcfd/900 mcfd) / 4.3 years
=0.185/year
RR=[(Qi—Qf)/ Decline ] *f
10 = [900 mcfd — 50 mcfd)/0.185] *365
=1,677,027 mcf
A
= 1.6 bcf
1 A
| — CUM =5.3 bcf
0.1 f b EUR =CUM + RR
] =53+16
= 6.9 bcf
B L L L S L A

Date
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WELL NAME: Rvder Scott #
FIELD: Lewis River Reservoir 5?
COUNTY, STATE: Solutions 6.0 - |
RESERVOIR: (alphanumeric) (Public) — =
* Wichert-Aziz correction for contaminants, if any (Protected) e
WELLHEAD TEMP, °F: 360 |SOURGAS| MOLE% | pant | calc
BOTTOMHOLE TEMP, °F: 111.0 | My 0.00 |Opfiors| AGIP
WET GAS GRAVITY: 77| CO, 0.00
TVD, FEET: Ha5 0.00 | Hide | calc
COND. CORR.? [YIN): M | Formation Properties | Graph | OGIP
Corrected*® Te, *R: Sw [dec) 0.45
Corrected® Pc, Psia: Cy, psip 77 | 3.00 Mew | Calc
VoV g, AcFtiAcFt: Ci psip 72 | 351 | Form| EUR

4,000

5
| ||

BHP/z, Psia
b

g

1,000

]
=] <

5,000 10,000 15,000 20,000 25,000 30,000
Cumulative Production, MMcf




WELL HAME: Ryder Scott n)
FIELD:  Lewis River Reservoir &_%ﬂ
COUNTY, STATE: Reservoir Engineer: Islin Munisteri, May 29, 2015 Solutions 6.0 =) X
RESERVOIR:  Beluga (Undefined Gas) {alphanumeric) (Public) = ‘S
*Wichert-Aziz correction for contaminants, if any (Protecied) .

WELLHEAD TEMP, *F: 36.0 [SOURGAS| MOLE% | it | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1110 | N, 0.00 |OpSionz| AGIP |Y-Intercept, BHPIz 2,945
WET GAS GRAVITY: 72 | 0585 |CO, 0.00 Apparent GIP, MMCF 26 284
TVD, FEET: 4700 |HS 0.00 Hide | Cale |OGIP, MMCF 25 044
COND. CORR.T (YiN): M | Formation Properties | Graph | OGIP
Corrected® Tc, *R: 34795 S (dec) 0.45 EUR, MMCF I 25505 |
Corrected*® Pc, Psia: 673.48 Cw, sip  7¢ | 3.00 New | Calc |Recovery Factor 0.9831
WiV, AcFtiAcF: 00| € usip #e | 381 | Form | EUR |E{Piz @ Abandonment [Adj) i
3,500 l
* Agip LSMF
3,000 & Agip Excluded [
4 Ogip LSMF
® 4 Ogip Excluded
2,500 —
£~ x . % AGIP = 26,284
\ # ADGIF= 25344
= 2000 * SEUR=26505 | |
a ~
N % \
% 1500 £ \
%* \
1,000 i \
500 S
0 - - - - —a— . . .
0 5,000 10,000 15,000 20,000 30,000

Cumulative Production, MiMcf
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Gas Produced and Remaining, BCF
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8308
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Reserves
Cumulative Base Case Associated Gas  Total Proved Upside Case Material Balance Total Probable Total Proved +
Produced Decline Analysis  (Oil Pools) (1P) (Maintain Decline Analysis (Add (Additional Probable
(Gas Pools) Existing Wells)  (Mitigate Well ~ Compression Investment)  Remaining (2P)
Problems) etc.)

Remaining Reserves in the Cook Inlet Basin
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10000.00
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Estimated Ultimate Recovery - Cook Inlet Fields
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10000
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7000

6000

Estimated Ultimate Recovery, BCF

5000

4000

Technologies Study Associates

Total Estimated Reserves

Associates Resources of
Alaska Study

Cumulative Gas Produced At Time of Study

Comparison of Different Cook Inlet Natural Gas Studies

#2009 Study curnulative estdrnated from May 21, 2009 to Decernber 31, 2009, Actual curnulativewas 7,694 BCF.
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Gas Produced and Remaining, BCF
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Remaining Reserves in the Cook Inlet Basin
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Thank you!

John Burdick
Jack Hartz (retired)

Paul Decker

_aura Gregersen
Becca Hulme
Family
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P/z

WELL NAME:
FIELD: Lewis River
COUNTY, STATE: Reservoir Engineer: Izlin Munisteri, May 259, 2015
RESERVOIR: Beluga (Undefined Gas) (alphanumeric)

* Wichert-Aziz correction for contaminants, if any

Byder Scott
Reservoir
Solutions 6.0
(Public)
(Protected)

i

A
Pl 5

VELLHEAD TEMP, °F: 36.0 [ SOUR GAS | MOLE® | pan: | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, *F: 111.0 Nz 0.00 |OpSoaz| AGIP |Y-Intercept, BHP/z 2545
WET GAS GRAVITY: 77 | 0.588 | CO, 0.00 Apparent GIP, MMCF 25,284
TVD, FEET: 4700 | H:S 0.00 Hide | Calc |OGIF, MMCF 25,944
COMND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected* Tc, °R: 4785 | Sy (dec) 0.45 EUR, MMCF | 25505 |
Corrected*® Pc, Psia: 673,48 Cw, Bsip ¢ | 3.00 New | Calc |Recovery Factor 0.59831
Vg, AcFtiACFE: 000 | Ct peip e | 351 |Form | EUR I8Pz @ Abandonment [Adij) i
3,500 l
* Agip LSMF
3,000 o Agip Excluded [
4 Ogip LSMF
® 4 Ogip Excluded
2,500 —
£ ¥ R % AGIP = 26,284
\ * 4DGIP= 25944
= 2,000 ~ #EUR=25505 | |
& N
o % \
% 1500 E \
*® \
1,000 i \
500 .
] e : - : - - -
0 &, 000 10,000 15,000 20,000 30,000

Cumulative Production, MiMcf
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Total Proved

Cumulative Gas | - Base I.:E'SE Associated | Total Proved UPSIdE.EESE . Total + Probable ESt'.matEd
Produced, as of Decline . Decline Material . . Ultimate
. Gas (0Oil 1P Reserves, . Probable, Remaining,
12/31/2014, |Analysis (Gas Pools), BCF BCF Analysis, Balance, BCF BCF 5P Reserves Recovery,
BCF Pools), BCF ! BCF ! BCF
Field BCF

Albert Kaloa 4 0 1] 0 0 0 0 0 4

Beaver Creck 221 12 0 12 a 2 10 23 244

Beluga River 12938 170 ] 170 34 ] 34 204 1502
Birch Hill 1] 1] 1] 1] 1] 1] 1] 1] 1]
Deep Creek 28 7 1] 7 0 0 0 7 35

GGranite Point 135 ] 14 15 ] 2 2 13 153
Hansen ] ] 0 ] ] ] ] ] ]
Ivan River 25 2 0 2 ] 7 7 a 04
Kasilof 4 1] 1] 1] 2 1] 2 2 7

kenai 2435 112 ] 112 11 ] iT 189 2624

kenai C.L.L. 191 20 ] 20 ] 12 12 32 224
Kenai Loop a 26 ] 26 ] ] ] 26 34
kustatan ] ] ] ] ] ] ] ] 1
Lewis River 15 3 1] 3 1] g g 11 26
Lone Cresk 11 2 0 2 ] a a 10 21

MCArthur River 1476 30 7 33 ] 33 33 73 1549

Middle Ground Shoal 111 ] 5 3 ] 17 17 22 133
Moguawkie 5 0 1] 0 0 6 6 6 11
Micolai Creek o 2 0 2 3 0 4 5 14
Mikolaesk 1 0 1] 0 0 1 1 1 2

Minilchil: 164 100 ] 100 a ] a 1038 271

MNorth Cook Inlet 1339 130 ] 130 31 164 195 325 2214
MNorth Fork a 17 ] 17 ] 15 15 32 42
Pretty Creek 10 1] 1] 1] 1] g g g 17
Redoubt Shioal 2 0 1 1 0 1 1 2 4
Sterling 14 ] ] ] 1 3 4 4 13
Stump Lake 7 ] ] ] 1 7 a a 14
Swwanson Fiver 70 13 1 13 ] ] ] 13 20
Three Mile Cresk 2 1 1] 1 0 1 1 1 4
Trading Bay a2 30 ] 30 ] 3 3 33 115
West Foreland 11 0 1] 0 0 2 2 2 13
West Fork &) 1] 1] 1] 1 1 2 2 a
Wiest McArthur River K] ] 1 1 ] ] ] 1 4
'\Wolf Lake 1 ] ] ] 1 1 2 2 2

Total 8308 681 30 11 101 371 472 1183 9491




Field

0il Pool
(AOGCC)

Solution GOR (SCF/STB)

Beaver Creek Beaver Creek Ol 235
Granite Point* Hemlock Undefined Qil 300
Granite Point* Middle Kenai Qil 1110
McArthur River Hemlock Oil 404
McArthur River MidKenai G Oil 422
McArthur River W Foreland Oil 271

Middle Ground Shoal A Oil 1000
Middle Ground Shoal B, C, D Oil 650
Middle Ground Shoal E, F, G Qil 381
Redoubt Shoal Undefined Oil 265
Swanson River Hemlock Oil 175
175

Swanson River

Undefined Qil

(assumed from Hemlock Qil Pool)

Mid Kenai G — NE

Trading Bay Hemlock-NE Oil 275
Trading Bay Hemlock Gil 318
Trading Bay Mid Kenai B Qil 188
Trading Bay Mid Kenai C Qil 370
Trading Bay Mid Kenai D Qil 441)
Trading Bay Mid Kenai E Oil 563
Trading Bay Undefined Qil 266
Trading Bay W Foreland Qil 314
West McArthur River Hemlock Undefined Qil 260
West McArthur River W McArthur River Qil 235

Table 2-4. Assumptions for solution GOR used in the Cook Inlet basir

1, grouped by pool and field.
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Abandonment Rate (BOPD),

Platform (ELUP(D}?ZI({Z;) Platform Basis
Actual Assumption
Granite Point Field
Hemlock
Anna Middle Kenai 300 300
Hemlock
00 o0
Bruce Middle Kenai 3 3
. ) Hemlock
Granite Paint Middle Kenai 300 300
Middle Ground Shoal Field
E Qil
A" F il 300 300
G Oil
E Qil .
"c” F il 383 300
G Oil
Redoubt Shoal Field
Osprey | Undefined Qil | 300 300
Trading Bay Field
Monopod Hemlock 107* 50
Monopod Mid Kenai B 50 50
Monopod Mid Kenai C 71* 50
Monopod Mid Kenai D 74* 50
Monopod Mid Kenai 50 50
Monopod Mid Kenai E 50 50
Mid Kenai G — NE
Monopod Hemlock-NE Oil 50 50
McArthur River Field
Dolly Varden Hemlock 150 150
Dolly Varden Middle Kenai G 150 150
Grayling Hemlock 162* 100
Grayling Middle Kenai G 100 100
Grayling West Foreland 150% 100
Steelhead Hemlock 150 150
Steelhead Middle Kenai G 150 150
King Salmon Hemlock 150 150
King Salmon Middle Kenai G 150 150

*Reached field abandonment time limit first
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0il Pool

Abandonment Rate (BOPD),

Field (AOGCC) Well Basis
Beaver Creek Beaver Creek Oil 50
West McArthur River W McAr Riv Ol 50
West McArthur River Hemlock Oil 50
Swanson River Hemlock 50

Table 2-2. Abandonment rate assumptions for oil pools producing to an onshore facility.

Platform Gas Pool Abandonment Rate (MCFD),
(AOGCC) Pool Basis
Steelhead Mid Kenai Gas 1200

Table 2-3. Abandonment rate assumptions for a non-associated gas pool in the McArthur River field producing to an
offshore facility, forecasted on a pool level. The abandonment rate for the pool was calculated using 50 MCFD per

well multiplied by 24 wells; hence the abandonment rate was 1,200 MCFD.
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Gas Storage Pool Cumulative Storage Cumulative Storage Gas Remaining in
(AOGCC) Gas Injection, BCF | Gas Withdrawn, BCF Storage, BCF
Kenai Cannery Loop
Unit, Sterling C 17.5 7.20 10.3
(CINGSA)
Kenai, Sterling 6
Gas Stor 32.0 12.2 19.8
Pretty Creek, Beluga 5.45 4.04 1.41
Swanson River 64-5 11.5 101 1.40
Tyonek
Swanson River 77-3 11.7 9.92 178
Tyonek

Table 3-3. Cumulative injection, withdrawal, and approximately 35 BCF storage balance for Cook Inlet gas storage
reservoirs as of December 31, 2014.
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