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Executive Summary

The Cook Inlet basin has produced 8,308 BCF of gas and 1.350 Bbbls of oil as of December 31, 2014,
with approximately 1,183 BCF of proved and probable remaining gas reserves. These volumes are
guantified from production and surveillance data available from existing and previously producing
wellbores as of that date.

There has been continued concern over whether the existing system of natural gas production and
delivery in the Cook Inlet basin can continue to meet the energy demands of south-central Alaska. This
report addresses the remaining gas reserves in the Cook Inlet basin from a reservoir engineering
perspective. The economics of drilling additional wells, optimizing pipeline pressures, gas consumption
predictions, and other sources of gas consumption are not included within the scope of this report.

Reservoir engineering principles were used to evaluate the volumes of gas remaining in existing fields
within the Cook Inlet basin. The analyses contained within this report represent current estimates by
Division of Oil and Gas staff, not the operators. Like the 2009 Division of Qil and Gas study “Preliminary
Engineering and Geological Evaluation of Remaining Cook Inlet Gas Reserves”, estimates are based on
public data reported by the operators to the Alaska Oil and Gas Conservation Commission (AOGGC).
AOGCC defines reservoirs as pools, and the same nomenclature has been applied throughout this study.
All 34 currently or historically producing Cook Inlet gas fields, many of which contain multiple pools, were
evaluated by applying both decline curve analysis and material balance engineering methods to the
publicly available production and pressure data. Based on extrapolations of production trends, these
engineering techniques were used to derive estimates of remaining reserves in two tranches, which are
considered approximately equivalent to the proved and probable reserves categories.

The petroleum engineering analysis pursued in this study allows the evaluation of remaining gas volumes
at varying levels of production certainty and readiness. The total 1P (proved) reserves remaining to be
produced from all existing fields in the Cook Inlet basin is estimated at approximately 711 BCF, including
associated gas from oil production. This volume was identified by the base case decline curve analyses
and assumes sufficient investment to maintain existing wells and their established production trends.

Additional probable reserves that would be recoverable by mitigating well problems and increasing
investment in existing fields are estimated at approximately 472 BCF, with a total of 1,183 BCF 2P
(proved + probable) reserves remaining in existing fields basin-wide. This volume is identified as a pool-
by-pool difference in the results of both material balance calculations versus base case and upside decline
curve analyses, and the addition of recompletions in previously producing wells using the upside decline
curve analysis, as seen in Figure ES-1.

This study does not address prospective (undiscovered) or contingent (discovered, non-producing)
resources, nor do these engineering methods quantify 3P (proved + probable + possible) reserves. The
division’s estimates may be updated as additional production and reservoir pressure data become
available and as recent discoveries are developed and brought into production.
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certainty and by whether additional investment is necessary. The chart reads left to right as follows. Past production
totals 8,308 BCF. Proved reserves remaining estimated from decline analysis include 681 BCF from non-associated
dry gas pools and 30 BCF associated gas from oil pools, totaling to 711 BCF 1P reserves expected to be recovered
through maintenance of existing well stock. Probable reserves include 101 BCF identified in an upside-case decline
analysis, expected to be recoverable by mitigating problem wells, plus 371 BCF identified by material balance
analysis, expected to be recoverable by adding compression and/or managing pipeline system pressures. Total
probable reserves are thus 472 BCF. Summing total proved (1P) and total probable yields the 2P estimate of 1,183
BCF remaining in existing fields. Note that this approach does not address possible reserves, nor contingent
resources (discovered undeveloped fields such as Kitchen Lights and Cosmopolitan).



1. Introduction
1.1. Historical Analysis and Trends of Cook Inlet

Oil and gas production started in the Cook Inlet basin after the discovery of the Swanson River field in
1958. As of December 31, 2014, the Cook Inlet basin has produced approximately 8.308 TCF of gas and
1.350 Bbbls of oil. Historically, there has been gas cycling for EOR purposes within the Cook Inlet basin,
particularly within the Swanson River field. Hence, a net balance of both produced and injected gas has
been considered in order to calculate the cumulative produced gas within the entire Cook Inlet basin.
Figure 1-1 shows a summary of the Cook Inlet basin by means of production data, number of active
wells, and cumulative production.

Summary Analysis

All WELLS(1730) Curn Oil Prod @ 1350168 Mbbl

— 3
g W £ 10000
=] z3 i
2 104 s . W}ﬂm 1000 .
< 10' 3 ! L0 B
% BE F =
@ 10+ 10 =
[ -1 E —
& 1073 £l 2
g -2 3 E ¥
= 10 - 0.1
(=] 33 E %
o 10 -3 001 ¢q
L] -3 E
E ].D LU BNLE LI NI L LI LN L LN L L LN LI LN LD JNLEN BN LI BNLENN L LN LN L L LD LI L L LN L L L L LD LN L LD L LI L LD BNLEN BN L LN L L L L L LN BNLINN LN BNLIN LI NI I D-DD]-
sl 1958 60 62 64 66 68 70 72 74 76 78 B0 82 B4 86 B8 00 92 94 05 08200002 04 06 02 10 12 14
——— ‘iater Rate (PDY ( Mbhlid il Rate (FD) { Mbblid ) Gas Rate (PDY { MMcfid Y
300
£ 240
= 1
o ]
T 180
= ]
B 120
o h
5 4
= 60
(=] ]
A A e R B as a o o e A A e e o AR B o EAma e o A e
1958 60 62 64 66 B8 70 72 74 76 78 B0 82 B4 86 88 00 92 94 O 08200002 04 06 02 10 12 14
Active Oil Wells Active Gas Wells
10« 107
= & 3 E 4
=] 105-! 10
5 10+ ST
8 10 T
= 10 1 =
o x ST
= 10 3 u =
= 18 10 =
i) 100-! 1 5
g ID_l-é -—10_2 s}
3 10 k=10
n +--+r-rr-rrrrrrrrrererrreeTT T T T T e T T T e e e e e e e e e — 10

1938 60 62 64 66 68 70 72 74 Y6 78 80 82 o4 %t:;teElEl o0 92 94 96 93200002 04 06 02 10 12 14

Cumulative Oil Prod (Mbhbl )

Cumulative Water Prod { Mbbl 3 Cumulative Gas Prod { Bof )

Figure 1-1. Summary of Cook Inlet production.



The number of new field startups in Cook Inlet has varied by decade (Figure 1-2). Before the discovery
of the Prudhoe Bay field on the North Slope in 1968, a surge in Cook Inlet exploration and development
had taken place in the late 1950s and 1960s. Early exploration succeeded at finding gas, to the extent
that a large surplus developed relative to the local market. Exports of LNG and urea-based fertilizer
provided an outlet for otherwise stranded gas for more than four decades beginning in the late 1960s,
but limited demand led to less exploration and development activity from 1970 to 2000. A number of
smaller-sized fields came on production during the 2000s. Activity during 2000-2015 was spurred by a
shrinking reserves surplus and anticipated needs of the Southcentral gas market.
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Figure 1-2. Number of gas field startups by decade in the Cook Inlet.

The Cook Inlet basin has been on production for 56 years, starting with the Swanson River field, followed
by the Kenai, Sterling, and Beluga River fields, respectively. The two most recent gas fields, Kenai Loop
and Nikolaevsk, began sustained production in 2012. Though Nikolaevsk was discovered in 2004, gas
production was delayed because of its distance from the pipeline grid at Happy Valley (Lidji, 2013).
Figure 1-3 shows the age for all Cook Inlet oil and gas fields with historical production as of December
31, 2014. The average age of all Cook Inlet fields is approximately 30 years.
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Figure 1-3. Age of Cook Inlet oil and gas fields; 30 years is the average field age, as of December 31, 2014.

1.2. Recent Trends in Cook Inlet Since the 2009 Study

A total of 43 new gas wells were drilled and completed from 2010 through 2014, a 22 percent decrease
from the 55 during the period from 2005 to 2009, according to analysis conducted using the public
AOGCC database.

Hilcorp’s entry in the Cook Inlet basin through the acquisition of Chevron/Union assets in 2011, followed
by purchase of Marathon’s assets in 2013 (Lidji, 2013), has dramatically transformed the basin’s
commercial landscape. The majority of existing fields have been consolidated into a single operator’s
portfolio, with a sharp focus on increasing lowest-cost production by remediating problem wells, finding
bypassed reserves, developing newer evaluation techniques, and expanding the areal extent and
stratigraphic interval of production in existing fields. This level of activity is in stark contrast to that of
previous operators, for whom Cook Inlet was no longer a core focus area. Both oil and gas production
rates have increased markedly, and utilities have secured multi-year contracts for gas deliveries,
significantly easing the near-term gas availability concerns of consumers throughout the region.



This study is motivated in part by questions over whether Cook Inlet gas supplies are now sufficiently
abundant to also satisfy new long-term, non-local nodes of demand in addition to Southcentral’s status-
quo utility demand (approximately 90 BCF/yr). Proposed projects include restarting the ConocoPhillips
LNG export facility (up to 88 BCF/yr) and Agrium fertilizer plant (up to 55 BCF/yr), new exports to Japan
by Resources Energy, Inc. (49 BCF/yr), a gas pipeline from Cook Inlet to the Donlin Gold project near
McGrath (13 BCF/yr), and delivering LNG by rail to the greater Fairbanks area (approximately 5 to 10
BCF/yr). Which of these projects would be appropriately supplied from Cook Inlet fields, and for how
long? Which are better suited for supply from the North Slope through the Alaska Liquefied Natural Gas
(AKLNG) project? These are important questions that this study may help address, but their answers are
clearly beyond the scope of this report.

1.3. Cook Inlet Geological Setting

The Cook Inlet basin is a northeast-southwest trending, fault bounded forearc basin that extends from
the Matanuska Valley southward between the mountainous uplands of the Kenai Peninsula and the
Alaska Peninsula. Numerous northeast-southwest trending anticlinal folds exist within the basin due to
extensive right lateral strike-slip and dip-slip motion along the northern and northwestern basin-bounding
faults.

Mesozoic and Tertiary sedimentary strata make up the basin fill. Most of the producing reservoirs in Cook
Inlet basin are found in the non-marine Tertiary section (Figure 1-4). Along the basin margins, the
Tertiary reservoirs consist largely of gravelly alluvial fans and sandy braided channels. Toward the basin
axis, the reservoirs consist largely of fluvial channels interlayered with overbank silts, clays, and coals.

There are two distinct petroleum systems in the Cook Inlet basin: a thermogenic system, consisting of oil
and associated gas derived from deep burial of Mesozoic source rocks, and a biogenic system comprising
dry (non-associated) methane generated in the shallow subsurface as a byproduct of bacteria feeding on
Tertiary coals. Approximately 94 percent of the gas recovered from legacy fields is estimated to be of
biogenic origin (Claypool, Threlkeld, & Magoon, 1980). Reservoirs in the Sterling and Beluga formations
are primarily dry gas. Reservoirs in the West Foreland and Hemlock formation are primarily oil. The
Tyonek formation contains both dry gas and oil reservoirs. A base map showing current oil and gas fields
are shown in Figure 1-5. Figure 1-6 illustrates existing pipeline infrastructure within the Cook Inlet.
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2. Assumptions

Below are assumptions that were employed during the study.

2.1. Reserves Briefly Defined

The Petroleum Resources Management System (PRMS) is a system sponsored by various societies
worldwide to categorize and classify all petroleum reserves and resources (Society of Petroleum
Engineers, American Association of Petroleum Geologists, World Petroleum Council, Society of Petroleum
Evaluation Engineers, Society of Exploration Geophysicists, 2011). The PRMS divides total in-place oil and
gas into three major categories: undiscovered, discovered sub-commercial, and discovered commercial
resources (Figure 2-1). Undiscovered volumes, also known as “prospective resource”, are estimated to
exist in accumulations not yet found by drilling. Discovered, sub-commercial volumes are often referred
to as “contingent resource”; although confirmed by drilling, resources are not yet ready for production, or
have not yet been demonstrated to be commercially viable to produce. Discovered, commercial oil and
gas make up the “reserves” category. Reserves volumes are further subcategorized by certainty of
production into 1P (proved, or 90 percent certainty), 2P (proved and probable, or 50 percent certainty),
and 3P (proved, probable, and possible, or 10 percent certainty).

Historic Production

DISCOVERED ‘ RESERVES ‘

COMMERCIAL
Proved‘ Probable ‘ Possible ‘
: -« Commerciality
CONTINGENT
DISCOVERED RESOURCES

SUB-COMMERCIAL

Unrecoverable

PROSPECTIVE
UNDISCOVERED RESOURCES

-« Discovery

Total Hydrocarbons In-Place

Unrecoverable
1

-«—— Certainty

Volume ——»

Figure 2-1. PRMS resource classifications, as adapted from SPE et al., 2011.
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For the purpose of this study, reserves are determined by using decline curve analysis (DCA) and material
balance engineering methods that are deemed as acceptable approaches to approximate the levels of
production certainty associated with 1P and 2P reserves estimates. Reserves determined through DCA
applied to currently producing wells are appropriately identified as the proved category, or 1P, and
represent future production from productive wells as of December 31, 2014. The underlying premise of
DCA is that a trend from historical production (dependent on drilling, maintenance, and remediation) will
behave as such into the future. The results of DCA represent a snapshot of the past performance
characteristics of a given reservoir and the resultant trend that determines future recovery.

The reserves calculated through material balance or restoring production from problem wells are roughly
equivalent to probable reserves, and can be recovered through additional capital investment, such as the
installation of downhole pumps and compression, and operation expenses such as water production
mitigation and stimulation. The 50 percent likelihood that probable reserves will be recovered depends in
large part on future economic conditions such as gas price and operation and maintenance expenses.

2.2. Constraints in the System

The gas market in south-central Alaska is considered to be a nearly closed market with little connection
to alternative points of sale. Previously continuous sales of liquefied natural gas and fertilizer provided
access to external markets for Cook Inlet gas. Gas supply is also constrained by utility demand in south-
central Alaska, which currently reflects the gas production that is sold directly to market.

The production trends observed through DCA and material balance calculations are not necessarily
indicative of actual reservoir potential. Rather, production trends may reflect artificial constraints, such as
limited overall demand, seasonal demand fluctuations, high pipeline system pressure, lack of
compression, limited water handling, or limited pump capacity. Additional geological considerations, such
as potential reserves in bypassed reservoirs, discoveries not yet on production, and nonproducing
intervals in existing wells and fields are outside the scope of this engineering-based study and have not
been considered.

2.3. Life of Field Assumptions for Decline Curve Analysis

Proved reserves were estimated using DCA to forecast production and applying end of life constraints to
truncate the forecast as appropriate. Completions that had production through December 2014 in the
public AOGCC database were forecasted, excluding gas storage wells. When injected, storage gas is
added to the inventory of remaining gas reserves, which is ultimately produced from the storage reservoir
for sales.

Wells producing dry gas are forecasted on a completion-by-completion basis, using rates calculated from
“days on production”, since gas is reported to the AOGCC on a monthly basis. The end of life constraint
for each completion was determined by flow rate that either reaches a 50 MCFD abandonment rate, or a
30-year time span from the initial forecast date, whichever condition is met first. A modified hyperbolic to
exponential decline is applied when the annual effective decline rate has reached either 5% or 10%
(Ryder Scott Reservoir Solutions, 2011), depending on existing production data.

For wells producing black oil with associated gas, as seen on most Cook Inlet platforms, the forecast
period ends at a platform-basis abandonment rate limit of 300 BOPD (except for the 350 BOPD at the
Monopod platform). Analogue data from platform shutdowns or that were put into “lighthouse mode” are
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useful in estimating platform abandonment rate limits. The Baker platform, formerly operated by Unocal
and currently operated by Hilcorp, was put into “lighthouse mode” when oil production from the platform
declined to approximately 515 BOPD in 2003 (Petroleum News, 2010), and production was halted. The
Spark and Spurr platforms averaged approximately 360 and 270 BOPD, respectively, during their last
year of production before being placed in “lighthouse mode”. Additionally, the Osprey platform operated
at a low rate of approximately 226 BOPD in 2013 (Bradner, 2014). The average of the abandonment
rates quoted above is approximately 340 BOPD.

For wells producing oil and associated gas to onshore facilities such as Swanson River, West McArthur
River, and Beaver Creek, the forecast period ends at an abandonment rate of 50 BOPD per well, or at 30
years from the initial forecasted date, depending on the constraint that occurs first during forecasting.
Table 2-1, Table 2-2, and Table 2-3 show abandonment rate assumptions at a facility and pool level.
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Abandonment Rate (BOPD),

Platform O('ng%lg) Platform Basis
Actual Assumption
Granite Point Field
Hemlock
Anna Middle Kenai 300 300
Hemlock
Bruce Middle Kenai 300 300
. . Hemlock
Granite Point Middle Kenai 300 300
Middle Ground Shoal Field
E Oil
“A” F Qil 300 300
G Qil
E Oil -
“c” F Qil 383 300
G Qil
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

Table 2-1.
level.

Abandonment rate assumptions for oil pools producing to an offshore platform, forecasted on a facility
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Field Qil Pool Abandonment Ra‘Fe (BOPD),
(AOGCC) Well Basis
Beaver Creek Beaver Creek Oil 50
West McArthur River W McAr Riv Oil 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 Ra’Fe (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.

A sensitivity analysis examined the EUR differences resulting from a 225 BOPD versus a 300 BOPD
economic limit using data from the Middle Kenai Oil pool producing from the Anna platform within the
Granite Point field. Ultimately, the changes between the two rate limits resulted in an EUR difference of
just 1.01%. The higher rate limit was chosen for consistency with conservative production assumptions.

2.4. Base Case vs. Upside Case Decline Curve Analysis

DCA for the base case assumed no additional investment in production wells. Historical production
performance predicts future production performance in this case, and the reserves identified belong in
the proved (1P) category. In contrast, production wells requiring additional investment were also
forecasted, but with different assumptions applied. Reserves in these wells are assigned to the probable
category.

For wells that require additional investment, renewed production was assumed to begin January 1, 2018.
This assumes that if field studies justified investment targeting well interventions (such as water shut-off,
repair damaged completions, remove skin damage, etc.), then additional upside reserves would be
captured in those wells. Wells forecasted in the upside cases were not included in the base cases.

2.5. Assumptions for Material Balance

Material balance is an engineering method where cumulative gas production data is plotted against
reservoir pressure and gas PVT relationships (P/z) to calculate the volumetric accumulation of gas
originally in place (Hartz, et al., 2009). The same technique was used in the 2009 study by the Division of
Oil and Gas.
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Original gas-in-place (OGIP) and Estimated Ultimate Recovery (EUR) volumes are determined by using
the Abnormally-Pressured Gas Material Balance Program developed by Ryder Scott Reservoir Solutions
(Version 6, July 2011). The program uses a modified Ramagost P/z versus Cumulative Gas Production
analysis technique. The method incorporates a least squares mean fit (LSMF) of early time data to
determine the apparent OGIP (Ryder Scott Software Solutions, 2011). With the inclusion of both
production and pressure data later in time, a possible lower EUR may be observed, which may imply
aquifer influx. The final point plotted on the x-axis (P/z = 0) seen in some material balance plots as
shown in Appendix A represents the OGIP.

Once OGIP is determined, the EUR volume is estimated assuming an abandonment pressure of 50 psia. A
sensitivity analysis examined the EUR differences resulting from a 50 psia abandonment pressure limit
versus a 100 psia abandonment pressure limit. The changes between the two resulted in an average EUR
difference of 2.71%. The lower abandonment pressure limit is chosen based on current operating
capabilities in the Cook Inlet basin.

In many cases, material balance indicates the presence of additional recoverable gas beyond the reserves
determined by DCA alone. Recovery of these additional reserves involves depleting the reservoir to a
lower pressure, which in turn, requires additional compression to pressurize produced gas to the pipeline
system entry pressure. Alternatively, overall system pressure can be lowered, though there are practical
rate limits to any such decreases.

Material balance analyses may indicate a change in the P/z trend with additional production and pressure
data from a new completion. Additional perforations in a new zone, interval, or reservoir will increase the
calculated values of both the estimated OGIP and EUR.

2.6. Limitations of Decline and Material Balance Analyses

DCA is a standard engineering technique where past production trends, such as rate-time, are
extrapolated on a semi-log scale (Arps, 1945). DCA assumes that past trends will remain the same,
including lease operating expenses and wellhead pressures. The integration of the area under
extrapolated production forecast curve yields remaining reserves that are recoverable in existing
wellbores. Using DCA to evaluate remaining oil and gas reserves has historically been used since 1945
(Arps, 1945); however, it only represents a single snapshot in time. The future performance of gas
completions is predicted based on historical production trends. Increased investment (such as new wells,
recompletions, added compression, etc.) often increases the ultimate recovery. Ultimately, all DCA-based
reserves estimates are dependent on the economic limit assumptions used to truncate future production.

Material balance calculations also have limitations, including the quality of both original and historical
static pressure data within the public domain (Dake, 2001). Although material balance calculations show
additional remaining EUR for the Sterling field in the Beluga and Tyonek gas pools, as well as Beaver
Creek field in the Beluga and Sterling gas pools, and Beluga River field Undefined gas pool, water
breakthrough at the well level, with approximately 20 barrels of water per million standard cubic feet of
gas caused the wells to be shut in. The decline in gas rate, increasing water encroachment, and the
inability to lift the water out of the wellbore were all pertinent factors that caused wells to be plugged
and abandoned or temporarily shut in. Abandonment pressures for these particular cases were 1000 psia
or higher.
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2.7. Assumptions for Oil Pools

Solution gas associated with the fields producing oil must also be considered as part of the gas reserves
inventory. The solution gas-oil-ratio (GOR) may vary between reservoirs (pools) within a given field.

Table 2-4 shows the solution GORs for oil pools within the Cook Inlet basin. GOR values were obtained
from the AOGCC Statistical Pool Reports database (Alaska Oil and Gas Conservation Commission, 2004).

Field (iggg‘é') Solution GOR (SCE/STB)
Beaver Creek Beaver Creek Oil 235
Granite Point* Hemlock Undefined Qil 800
Granite Point* Middle Kenai Oil 1110
McArthur River Hemlock Oil 404
McArthur River MidKenai G Qil 422
McArthur River W Foreland Oil 271
Middle Ground Shoal A Oil 1000
Middle Ground Shoal B, C, D Qil 650
Middle Ground Shoal E, F, G Qil 381
Redoubt Shoal Undefined Oil 265
Swanson River Hemlock Oil 175
Swanson River Undefined Oil 175

(assumed from Hemlock Oil Pool)

Mid Kenai G — NE

Trading Bay Hemlock-NE Oil 275
Trading Bay Hemlock Qil 318
Trading Bay Mid Kenai B Qil 188
Trading Bay Mid Kenai C Qil 370
Trading Bay Mid Kenai D Qil 440
Trading Bay Mid Kenai E Oil 563
Trading Bay Undefined Qil 266
Trading Bay W Foreland Oil 314
West McArthur River Hemlock Undefined Oil 260
West McArthur River W McArthur River Oil 235

Table 2-4. Assumptions for solution GOR used in the Cook Inlet basin, grouped by pool and field.

*At Granite Point, a weighted average of the GORs based on the cumulative oil production between the
Middle Kenai and Hemlock was used to calculate the remaining associated gas.
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3. Results and Discussion

The Cook Inlet basin is at a fairly mature stage in terms of exploring for and producing conventional oil
and gas in structural traps. However, as of 2011, the USGS estimated mean technically recoverable
resources of 599 MMBO and 19 TCF of gas still awaiting discovery in the basin, the majority of which is
assessed in the Tertiary formations that have already produced 8.3 TCF of gas through 2014. This study
does not address undiscovered resource potential; the focus here is on applying petroleum engineering
methods to production data to estimate the gas reserves remaining in existing fields. Table 3-1 is a
summary by field of cumulative gas produced through 2014, remaining reserves presented in columns
according to the methods and data used in this study to identify the various categories, and EUR.

Cumulative Gas | Base Case . Upside Case Total Proved Estimated
Produced, as of Decline Assumat.ed Total Proved Decline Waterial Total * PI’D!J(-:!HE Ultimate
. Gas (0il 1P Reserves, . Probable, Remaining,
12/31/2014, |Analysis (Gas Pools), BCF BCF Analysis, | Balance, BCF BCF 2P Reserves Recovery,
BCF Pools), BCF ! BCF ! BCF
Field BCF

Albert Kaloa 4 0 ] 0 1 0 0 0 4
Beaver Cresk 221 12 0 12 g 2 10 23 244

Beluga River 1293 170 0 170 34 u] 34 204 1502
Birch Hill 0 0 0 u] 0 u] u] u] u]
Dieep Creek 28 7 0 7 0 a a 7 35
Granite Point 135 0 16 15 0 2 2 13 153
Hansen 0 0 0 1] 0 1] 1] 1] 1]
Ivan River a5 2 0 2 0 7 7 9 94
Kasilof 4 0 0 u] 2 u] 2 2 7

Kenai 2435 112 0 112 11 66 77 189 2624
Kenai C.L.U. 191 20 0 20 0 12 12 32 224
Kenai Loop 8 26 0 26 0 u] u] 26 34
Kustatan a 0 i] 0 a 0 0 0 1
Lewis River 15 3 0 3 0 g g 11 26
Lone Creek 11 2 0 2 0 2 2 10 21

Medrthur River 1476 30 7 38 a ] ] 73 1549
Middle Ground Shioal 111 0 3 5 0 17 17 22 133
Woguarwkie 5 0 o a 0 ] ] ] 11
Micolai Creek ] 2 il 2 3 a 4 5 14
Mikolaewsk 1 ] ] ] ] 1 1 1 2
Minilchik 164 100 0 100 g u] g 108 271

Harth Cook Inlet 1889 130 i] 130 31 164 195 325 2214
Morth Fork 9 17 0 17 0 16 16 32 42
Pretty Cresk 10 0 0 u] 0 g g g 17
Redoubt Shoal 2 0 1 1 ] 1 1 2 4
Sterling 14 0 0 u] 1 3 4 4 18
Stump Lake 7 0 0 u] 1 7 g g 14
Swangzon River 0 18 1 18 1] 0 0 18 29
Three Mile Creek 2 1 i 1 i 1 1 1 4
Trading Bay 82 30 0 30 0 3 3 33 115
\iest Foreland 11 0 il a ] 2 2 2 13
‘st Fork i} 0 0 u] 1 1 2 2 g
\Wwest McArthur River 3 0 1 1 0 1] 1] 1 4
\Wolf Lake 1 0 i] i} 1 1 2 2 2

Total 8308 681 30 711 101 371 472 1183 9491

Table 3-1. Summary, by field, of cumulative gas production, estimated remaining reserves, and EUR. Summed
values may disagree slightly with component values due to rounding.

Table 3-2 presents similar information broken down to the pool level. The Cook Inlet basin currently has
55 onshore gas pools, six offshore gas pools, five gas storage pools, 18 offshore oil pools, and seven
onshore oil pools. Since the 2009 DOG study, three new gas fields achieved first production: Nikolaevsk,
North Fork, and Kenai Loop.
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Total Proved +

Cumulative Gas | Base Case Decline - _ Upside Case - . .
Field Pool Produced, as of Analysis (Gas Asmpo':ti:;i gg: (on T;ZL:‘:;ESCIFP Decﬁne Analysis, Haterlanlcﬂ:lance, Total Probable, BCF Ref“r:i:?:le P Eﬂ:::::: Ultg;‘:te
12/31/2014, BCE Pools), BCF g g BCF Resewes‘-"m} V.
- - - - - - - - - r - v
Albert Kaloa Undefined Gas 3.6 0.0 0.0 0.0 0.1 0.0 0.1 0.1 3.7
Beaver Creek Beaver Creek Oil 2.5 0.0 0.1 0.1 0.0 0.0 0.0 0.1 27
Beaver Creek Beluga Gas 86.6 12.1 0.0 12.1 8.4 0.0 8.4 20.5 107.1
Beaver Creek Sterling Gas 126.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 126.7
Beaver Creek Tyonek Undef Gas 5.5 0.0 0.0 0.0 0.0 2.1 2.1 21 7.6
Beluga River Undefined Gas 1298.0 170.2 0.0 170.2 33.7 0.0 33.7 203.8 1501.8
Birch Hill Undefined Gas 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Deep Creek Hy Beluga/Tyonek 23.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.8
Deep Creek Tyonek Undef Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Deep Creek Undefined Gas 4.0 6.9 0.0 6.9 0.0 0.0 0.0 6.9 10.8
Granite Point Hemlock Undef Gil 2.3 0.0 0.1 0.1 0.0 0.0 0.0 0.1 2.4
Granite Point Middle Kenai Oil 131.6 0.0 15.8 15.8 0.0 0.0 0.0 15.8 147.4
Granite Point Undefined Gas 0.9 0.0 0.0 0.0 0.0 1.3 1.9 1.9 2.8
Hansen Hansen Undef Gil 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Ivan River Undefined Gas 85.0 1.8 0.0 1.8 0.0 7.1 7.1 8.8 93.9
Kasilof Tyonek Undef Gas 4.3 0.0 0.0 0.0 2.2 0.0 2.2 2.2 6.6
Kenai C.L.U. Beluga Gas 9.6 19.4 0.0 19.4 0.0 0.0 0.0 19.4 112.0
Kenai C.L.U. Sterling Und Gas 23.0 0.0 0.0 0.0 0.0 4.0 4.0 4.0 27.0
Kenai C.L.U. Tyonek D Gas 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
Kenai C.L.LU. Upper Tyonek Gas 74.5 0.7 0.0 0.7 0.0 8.0 8.0 8.7 83.2
Kenai Loop Undefined Gas 8.2 25.7 0.0 25.7 0.0 0.0 0.0 25.7 33.9
Kenai Beluga - Up Tyonek Gas 3728 78.3 0.0 78.3 11.5 0.0 11.5 89.7 452.5
Kenai Beluga Undefined Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kenai Sterling 3 Gas 333.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 333.4
Kenai Sterling 4 Gas 452.3 0.0 0.0 0.0 0.0 0.4 0.4 0.4 452.7
Kenai Sterling 5.1 Gas 434.6 0.0 0.0 0.0 0.0 40.8 40.8 40.8 525.4
Kenai Sterling 5.2 Gas 4.6 0.0 0.0 0.0 0.0 24.4 24.4 24.4 69.0
Kenai Sterling 6 Gas 545.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 545.2
Kenai Sterling Upper Undf Gas 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Kenai Tyonek Gas 202.4 33.7 0.0 33.7 0.0 0.0 0.0 33.7 236.1
Kustatan Kustatan Field 1 Gas 0.3 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.6
Lewis River Undefined Gas 14.8 2.3 0.0 2.3 0.0 7.8 7.3 10.7 25.5
Lone Creek Undefined Gas 10.6 2.4 0.0 2.4 0.0 7.7 7.7 10.1 20.7
McArthur River Hemlock Gil 220.7 0.0 5.3 5.3 0.0 0.0 0.0 5.3 226.0
McArthur River Midkenai G Oil 36.8 0.0 1.5 1.5 0.0 0.0 0.0 1.5 38.3
McArthur River Midkenai Gas 1209.9 30.4 0.0 30.4 0.0 35.1 35.1 65.5 1275.4
McArthur River Undefined Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
McArthur River W Foreland Gil 8.7 0.0 0.4 0.4 0.0 0.0 0.0 0.4 9.1
Middle Ground Shoal A Cil 53 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Middle Ground Shoal BCD oil 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8
Middle Ground Shoal EFG il 0.4 0.0 4.6 4.6 0.0 0.0 0.0 4.6 5.0
Middle Ground Shoal Undef Gas 16.8 0.0 0.0 0.0 0.0 17.1 17.1 17.1 33.9

Table 3-2. Summary, by pool, of cumulative gas production, estimated remaining reserves, and EUR. Note that the decline analyses were completed well-by-well,
then rolled up on a pool level. Summed values may disagree slightly with component values due to rounding.
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Total Proved +

Cumulative Gas | Base Case Decline - . Upside Case - . .
Field Pool Produced, as of Analysis (Gas .Assocp‘:ii:;i g::: (oil T;:L:i‘;egép Decri.ne Analysis, Haterlaulcﬂ;alance, Total Probable, BCF Rernr:il:l?:lezp Es‘#::::z U":E:te
12/31/2014, BCE Pools), BCF g 4 BCF Resewes‘-"w Ve
- - v - v - - - 4 - -

Moguawkie Undefined Gas 5.0 0.1 0.0 0.1 0.0 6.0 6.0 6.1 11.1
Micolai Creek Beluga Und Gas 3.4 0.1 0.0 0.1 0.1 0.3 0.4 0.5 3.9
Micolai Creek N Und U Ty Gas 3.6 0.5 0.0 0.5 3.2 0.0 3.2 3.7 7.3
Micolai Creek S Und U Ty Gas 1.6 1.1 0.0 1.1 0.0 0.0 0.0 1.1 27
Nikolaevsk Tyonek Undef Gas 0.7 0.0 0.0 0.0 0.3 1.1 1.4 1.4 2.0
Ninilchik Beluga-Tyonek Gas 163.6 99.7 0.0 99.7 5.0 0.0 8.0 107.7 271.2

Morth Cook Inlet Tertiary Gas 1888.7 129.9 0.0 129.9 313 163.9 195.2 325.1 2213.8
North Fork Undefined Gas 9.5 16.5 0.0 16.5 0.0 15.8 15.8 3.3 41.8
Fioneer Tyonek Undefined Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pretty Creek Undefined Gas 9.5 0.0 0.0 0.0 0.0 7.8 7.8 7.8 17.3
Redoubt Shoal Undef G-0 Gas 0.5 0.0 0.0 0.0 0.0 0.4 0.4 0.4 0.9
Redoubt Shoal Undefined Gil 0.8 0.0 0.7 0.7 0.0 0.0 0.0 0.7 1.5
Redoubt Shoal Undf Tyonek Gas 0.9 0.0 0.0 0.0 0.0 0.9 0.9 0.9 1.8
Sterling Lw Bel/Tyonek Und Gs 1.0 0.0 0.0 0.0 0.0 2.9 2.9 2.9 3.9
Sterling Sterling Undef Gas 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8
Sterling Up Beluga Undef Gas 9.1 0.0 0.0 0.0 0.6 0.5 1.1 1.1 10.2
Sterling Beluga Undefined Gas 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
Sterling Tyonek Undefined Gas 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Stump Lake Undefined Gas 6.7 0.0 0.0 0.0 0.6 7.1 7.8 7.8 14.4
Swanson River Beluga Gas 3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5
Swanson River Hemlock Oil 14.2 0.0 0.5 0.5 0.0 0.0 0.0 0.5 14.7
Swanson River Hm-5trl Und Gil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Swanson River Strlg/U Blug Gs 33.0 17.5 0.0 17.5 0.0 0.0 0.0 17.5 50,5
Swanson River Tyonek Gas 19.2 0.3 0.0 0.3 0.0 0.0 0.0 0.3 19.6
Swanson River Undefined Oil 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Three Mile Creek Beluga Gas 2.5 0.5 0.0 0.5 0.1 0.8 0.9 1.5 3.9
Trading Bay GlefHemlk-e Oil 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.5
Trading Bay Hemlock Oil 16.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.4
Trading Bay M.Kenai Unallocat 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Trading Bay Mid Kenai B Qil 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3
Trading Bay Mid Kenai C il 15.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.1
Trading Bay Mid Kenai D Oil 24.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.5
Trading Bay Mid Kenai E Gil 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0
Trading Bay Undefined Gas 5.7 30.4 0.0 30.4 0.0 3.0 3.0 33.4 39.1
Trading Bay Undefined Oil 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1
Trading Bay W Foreland Qil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
West Foreland Tyonek Und 4.0 Gas 8.0 0.2 0.0 0.2 0.0 0.5 0.5 0.6 8.7
West Foreland Tyonek Und 4.2 Gas 3.2 0.0 0.0 0.0 0.0 1.1 1.1 1.1 4.3
West Fark Sterling A Gas 1.2 0.0 0.0 0.0 0.0 1.0 1.0 1.0 2.2
West Fork Sterling B Gas 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4
West Fork Undefined Gas 3.3 0.0 0.0 0.0 0.8 0.0 0.8 0.8 4.1
West McArthur River Hemlock Und Gil 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.2
West McArthur River W Mcar Riv Gil 3.4 0.0 0.6 0.6 0.0 0.0 0.0 0.6 4.0
Wolf Lake Bel-Tyon Undef Gas 0.8 0.0 0.0 0.0 0.6 1.0 1.6 1.6 2.4

Table 3-2, continued.
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Decline curve analyses from the base case indicate there is approximately 711 BCF of remaining 1P
(proved) reserves, including dry gas and associated gas that can be recovered from currently existing
producing wells.

A more optimistic DCA case, assuming investment in remediation of well problems can be justified, may
recover an additional 101 BCF gas; this is assigned to the probable reserves category. Material balance
analyses indicate that an additional 371 BCF of probable reserves may be recovered by investment to
reduce well back pressure in fields where the EUR from P/z analysis exceeds EUR from DCA alone. The
two tranches of probable reserves from upside DCA and material balance analyses yield total probable
reserves of 472 BCF. Hence, the total proved plus probable (2P) reserves in producing fields basin-wide
are estimated at 1,183 BCF. This study does not attempt to estimate 3P reserves, which would include
more speculative volumes that stand less than 10 percent chance of being produced.

These results do not include the gas discovered at Kitchen Lights and Cosmopolitan, where promising gas
test rates bode well for future additions to the Cook Inlet gas reserves base. The operators maintain
proprietary early-stage volumetric estimates for these projects that will continue to be refined as
development proceeds, but at this point, there is no production history for quantifying gas reserves
through decline or material balance analysis.

Since 1996, a number of studies have predicted shortfalls in gas supply to the constrained market in both
south-central Alaska and LNG markets. Figure 3-1 illustrates Cook Inlet reserves and EUR as determined
in seven studies since 1996. Reserves were calculated in different ways and assigned to different
categories in the various studies. For the purpose of comparison, estimated reserves are shown as a
single figure for each study.

The first report estimated total gas reserves of 3,787 BCF (GeoQuest Reservoir Technologies, 1996). A
1997 rebuttal stated that the total reserves within the Cook Inlet basin were approximately 2,436 BCF
(Malkwicz, Hueni, and Associates., 1997). In 2004 a study backed by the Department of Energy
(Thomas, Doughty, Faulder, & Hite, 2004) estimated Cook Inlet reserves at 1,714 BCF. ConocoPhllips’
renewal of the LNG export license spurred another update, which estimated total reserves of 1,727 BCF
in 2007 (Netherland, Sewell and Associates, Inc., 2007). DNR’s previous study (Hartz and others, 2009)
recognized 1,142 BCF in reserves through the same combination of decline analysis and material balance
techniques used in the current study; that study also documented additional tranches of geologically-
identified resources not included in this reserves comparison. This was followed by a report issued by
Petrotechnical Resources of Alaska under contract to utilities ENSTAR, Chugach Electric, and Municipal
Light and Power, which used decline analysis alone to conclude that reserves of 729 BCF could be
recovered from existing wells within the Cook Inlet basin (Stokes, Grether, & Walsh, 2010).

Figure 3-1 shows that there is an overall upward trend to the EUR from existing fields over the last 20
years, although EUR has not always increased from one study to the next. This is an example of
reserves growth, a common phenomenon in producing basins as they mature, in which continuing
investment in producing fields yields more production than could be forecasted earlier in field life.
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Figure 3-1. Comparison of Cook Inlet gas reserve estimates over time. Numbers above the bars show Estimated
Ultimate Recovery by study. Summed values may disagree slightly with component values due to rounding.

This study does not include detailed analysis of gas storage reservoirs, nor the possible reserves growth
in depleted reservoirs now used for storage. Table 3-3 shows the cumulative balance of gas storage
reservoirs, through 2014. The balance is determined by the difference of the cumulative gas injected and
cumulative gas withdrawn. The table below shows that more gas has been injected than withdrawn, and
a total of approximately 35 BCF were contained in storage as of year-end 2014. This volume is not
included in the reserves calculated in this study.
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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 64-5 115 10.1 1.40
Tyonek
Swanson River 77-3 11.7 992 1.78
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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4.Conclusions

This report summarizes an integrative effort to quantify remaining gas reserves in Cook Inlet fields, and
categorizes them relative to whether current or future investments are necessary to keep gas producing.
Whereas most of the reserves in Cook Inlet's legacy fields have been recovered, as seen in Figure 4-1,
significant remaining volumes are identified, especially in some of the basin’s largest fields.

Gas fields with the largest proved and probable (2P) estimated remaining reserves base, in descending
order, are North Cook Inlet, Beluga River, Kenai, and Ninilchik (Figure 4-2); each has more than 100
BCF in estimated 2P reserves, and collectively they constitute approximately 826 BCF of proved and
probable (2P) gas reserves. These four fields account for about 70 percent of the remaining reserves.
Smaller gas fields, each containing 0.2 to 73 BCF, account for approximately 357 BCF of additional 2P
reserves (Figure 4-3), about 30 percent of 2P reserves basin-wide.

The four largest gas fields in the basin in terms of EUR, in descending order, are Kenai, North Cook Inlet,
McArthur River, and Beluga River. These four fields combined account for approximately 83 percent of
total EUR. Based on the petroleum engineering methods employed, the assumptions used, and the
historical production and reservoir pressure data available, a total of approximately 1,183 BCF of proved
and probable (2P) remaining reserves are calculated in currently producing fields basin-wide. Additional
gas from the Kitchen Lights and Cosmopolitan discoveries is expected to move into the reserves category
as those fields are developed.
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Appendix A. Summaries of EUR for Gas by Pool

Cum Gas Prod : 3.61 Bef - .
o e o Bt Summary Analysm Cum Gas Prod @ 3.61 Bcf
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Figure A-1. Albert Kaloa field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Figure A-2. Beaver Creek field. Beluga gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Figure A-3. Beaver Creek field. Sterling gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 5.50 Bcf
Base Case Gas RR : 0.00 Bcf
Base Case Gas EUR. : 5.50 Bcf

Summary Analysis
BEAVER CREEK, TYONEK UNDEF GAS
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Figure A-4. Beaver Creek field. Tyonek Undefiined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL MAME: Eyder Scott q)
FIELD:  Beaver Creek Reservoir &51\
COUNTY, STATE: Reservoir Engineers: John Burdick, July 1, 2015 Solutions 6.0 _ -:'. {
RESERVOIR: Tyonek (alphanumeric) (Public) -
*Wichert-Aziz correction for contaminants, if any {Protected) :
WELLHEAD TEMP, *F: 35.0 | S0UR GAS | MOLE % | pant | Calc Least Squares Mean Fit Resulis
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Figure A-5. Material balance and assumptions for Beaver Creek field, Sterling gas pool.
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Cum Gas Prod : 1298.00 Bcf - .
Summary Analysis Qum Gas Prod - 1296.00 Bcf
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Figure A-6. Beluga River field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.

33



. Summary Analysis
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Figure A-7. Birch Hill field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 23.77 Bcf SU
Base Case Gas RR : 9.37 Bcf

mmary Analysis

Cum Gas Prod : 23.77 Bcf
Upside Case Gas RR : 9.42 Bcf

Base Case Gas LR : 33.14 Bof DEEP CK, HV BELUGA/TYONEK GAS Upside Case Gas ELR : 33.20 Bcf
100 = 100
] =
] =10
8 3
1 El
5 05 g
] . Hf 01
5 . I £ 005
o} L
10 T T T T T T \r\ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0.0l
20040506070809101112131415161718192021222324 25262728 293031323334 3536 37 383040414243 44
= Water Rate (PD) ( bbl/d) — Base Case Gas Rate (MVLf/
~— Gas Rate (°D) (MMEH) —— Upsice Case Gas Rate (VVEf/d)
o] s
84
3 ‘
87 —1_

O . rrrrrrrrrrrrrrrrorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr T T T T T T T T T T T
20040506070809101112131415161718192021222324 2526 2728293031323334 3536 373830404142 43 44
= Active Gas Wells = Base Case Active Gas Wells in Forecast —— Upside Case Active Gas Wells in Forecast
100 - 100

F 50

3

o S

Cumulative Qll or Water

1

T T T 1

w— Cumulative Water Prod ( Mbhl )
e Cumulative Gas Prod ( Bcf)

200405060708091011121314 151617 1819202122 2324 2526 27 28 2930 31323334 3536 37 383940414243 44

= Cumulative Gas Prod Base Case ( Bcf)
— Cumulative Gas Prod Upside Case ( Bcf )

Figure A-8. Deep Creek field. Happy Valley Beluga and Tyonek gas pool.

Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 3.96 Bcf H Cum Gas Prod : 3.96 Bcf
Base Case Gas RR : 6,87 B Su Analysis Upside Case Gas RR: 6.87 Bef
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Figure A-9. Deep Creek field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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. Summary Analysis
Base Case Gas RR @ 0.00 Bcf ry L Upside Case Gas RR : 0.00 Bcf
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Figure A-10. Granite Point field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott f‘l)
FIELD: Granite Point Reservoir -‘:‘_5m
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, June 2, 2015 Solutions 6.0 _' -:' X
RESERVOIR:  Undefined Gas Pool (alphanumeric) {Public) o
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, *F: 35.0 | SOUR GAS | MOLE% | pant | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 100.0 N 0.00 |Cpdons| AGIP |Y-Intercept, BHPIz 2,323
WET GAS GRAVITY: 22 [ 088 ¢CG, 0.00 Apparent GiF, MlCE T 3.8%
TVD, FEET: 4 088 H:S 0.00 Hide | Calc |OGIP, MMCF I 2,858
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected* Te, *R: 345.08 S (dec) 0.53 EUR, MMCF 2,797
Corrected® Pc, Psia: 673.64 | Cy psip 7 | 3.00 Hew | Calc |Recovery Factor 0.97383
ViV g, AcFtiAcFt: 600 | € peip 7 [ 381 | Form| EUR BBz @ Abandonment (Adijj 2
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Cumulative Production, MMcf

Figure A-11. Material balance and assumptions for Granite Point field, Undefined gas pool.
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Cum Gas Prod : 85.08 Bef . Cum Ges Prod ; 85,08 Bef
Base Case Gas RR : 1.79 Bef Su Analysis Upside Case Gas RR ; 1.70 Bef

Base Case Gas ELR : 86.82 Bef IVAN RIVER, UNDEFINED GAS Upside Case Gas ELR : 86.82 Bcf
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Figure A-12. Ivan River field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott f*)
FIELD:  Ivan River Reservoir é%“‘
COUNTY, STATE:  Reservoir Engineer: Izlin Munisteri, June 2, 2015 Solutions 6.0 ' -J' 1
RESERWVOIR:  Sterling-Beluga and Tyonek (alphanumeric) (Public) -
* Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, °F: 35.0 [ 50UR GAS | MOLE % | psnt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1280 | N, 0.80 |Cpsonz| AGIP |Y-ntercept, BHP/z 5 080
WET GAS GRAVITY: 77| 056 [cCO; 0.10 Apparent GIF, MMCF 94,198
TVD, FEET: 7200 | HS 0.00 | Hide | calc |OGIP, MMCF 93 576
COMND. CORR.? [YiIN): N | Formation Properties | Graph | OGIF
Corrected® Tc, '/ 34378 Sy deg) 045 ELRE, WCF |
Corrected® Pc, Psia: 67224 | Cy psip 77 | 3.00 Hew | Calc |Recovery Factor 0.59905
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Figure A-13. Material balance and assumptions for lvan River field, Undefined gas pool.
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Cum Gas Prod : 4.33 Bcf = .
; Summary Analysis Cum Gas Prod : 4.33 Bef
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Figure A-14. Kasilof field. Tyonek Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 92.64 Bcf - Cum Gas Prod : 92.64 Bcf
Base Case Gas RR : 19.39 Bcf SU Anal IS Upside Case Gas RR : 19.39 Bcf
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Figure A-15. Kenai C.L.U. field. Beluga gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 22.96 Bcf = -
Cas R - 0.00 Bef Summary Analysis Cum Gas Prod : 22.96 Bf
s Upside Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 22.96 Bcf KENAI C.L.U., STERLING UND GAS Upside Case Gas EUR : 22.96 Bef
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Figure A-16. Kenai C.L.U. field. Sterling undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Eyder Scott H
FIELD: Kenai Cannery Loop Reservoir '-‘fi'f\
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, June 1, 2015 Solutions 6.0 _ -1'
RESERVOIR:  Sterling - Mo Longer In Production, Except for Native Gaishand msrlinded (Public) o
*Wichert-Aziz correction for contaminants, if any {Protected)
WELLHEAD TEMP, *F: 70.0 | SOUR GAS | MOLE % | pagt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1040 | N, 0.00 |COpSons| AGIP [Y-ntercept, BHPIz 2 502
WET GAS GRAVITY: 77| 058 |CO, 0.00 Apparent GIP, MIMCF 27 549
TVD, FEET: H.5 0.00 | Hide | Calc |OGIP, MMGF 27 531
COMND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected* Tc, *R: 345.08 Sw [dec) 0.40 EUR, MMCF | Zvo0s
Corrected® Pc, Psia: 67364 | Cy msip ¥ | 3.00 Hew | Calc |Recovery Factor 0.9809
ViV, AcFtificFt: 000 | Ci psip ¢ | 344 | Form| EUR IBHB7 @ Abandonment {Adj) 45
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Figure A-17. Material balance and assumptions for Kenai Cannery Loop Unit field, Sterling Undefined gas pool.
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Cum Gas Prod : 74.46 Bef . Cum Gas Prod ; 74.46 Bef
Bese Case Gas RR ; 0.73 Bef Su Analysis Upside Case Ges RR : 0.73 Bef

Base Case Gas ELR : 75.19 Bcf KENAI C.L.U., UPPER TYONEK GAS Unside Case Gas BLR : 75,19 Bof
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Figure A-18. Kenai Cannery Loop Unit field. Upper Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL NAME: Ryder Scott “
FIELD: Cannery Loop Reservoir ﬁ'\
COUNTY, STATE:  Reservoir Engineer: lzlin Munisteri, June 1, 2015 Solutions 6.0 _' { W
RESERVOIR:  Upper Tvonek (alphanumeric) (Public) = ‘S
*Wichert-Aziz correction for contaminants, if any {Protected) ;
WELLHEAD TEMP, °F: 35.0 | SOUR GAS | MOLE % | psnt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, *F: 144.0 N 0.00 |Cpfonz| AGIP |Y-Intercept, BHP/z 5,125
WET GAS GRA‘I.I’I'I'Y:_'.-"_?J 0.56 | COg 0.00 Apparent GIP, MMCF 85,011
TVD, FEET: 8,700 H:5 0.00 Hide | Calc |OGIP, MMCGF 83,986
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected® Tc, "R: 346.08 Sy [dec) 0.45 EUR, MMCF 83,196
Corrected® Pc, Psia: 67364 | Cy psip #¢ | 3.00 New | Calc |Recovery Factor 0.55056
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Figure A-19. Material balance and assumptions for Kenai Cannery Loop Unit field, Upper Tyonek gas pool.
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Cum Gas Prod : 8.19 Bcf
Base Case Gas RR : 16.88 Bcf
Base Case Gas EUR : 25.08 Bcf

Summary Analysis
KENAI LOOP, UNDEFINED GAS

Cum Gas Prod : 8.19 Bcf
Upside Case Gas RR : 16.88 Bcf

Upside Case Gas EUR : 25.08 Bcf
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Figure A-20. Kenai Loop field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Ges Prod : 372.77 Bef SU Anal .S Cum Ges Prod : 372,77 Bcf

Bese Case Gas RR : 78.25 Bcf Upside Case Gas RR : 89.72 Bcf
Base Case Gas ELR : 45101 Bcf KENAI, BELUGA - UP TYONEK GAS Upside Case Ges ELR ; 462.49 Bcf
10000 5 = 100
5000 - F 0
1 10
%é ES o
] . 35 :
gloo—f 8
CEE - 0%
5 - g
10 LS I I U I I I I I I N I LS I L L L L I L I I I I I L L L B I L R 0.01
1968 71 74 77 80 83 8 89 92 95 93 0L 04 07 10 13 16 19 22 25 28 31 34 37 40 43
=== \Water Rate (PD) (bbl/d) === Base Case Gas Rate (MMLf/
= Cas Rate (PD) (M) ~— Upside Case Ges Rate (MMCH/d)
20
15
210{
8 5-
0 1 IR e R R R R L R R L N R R L R L N R L R N R R L R R L N R L R R L R R R R L R R L R R R R L R LR R LN R RN
1968 71 74 77 80 83 8 89 92 9% 98 01 04 07 10 13 16 19 2 25 28 31 34 37 40 43
= Active Gas Wells = Base Case Active Gas Wells in Forecast —— Upside Case Active Gas Wells in Forecast
10000 — 1000
+ 500
=100
=4
10
?5
1 AT T T T T T T T T e e 1

1968 71 74 77 80 83 8 89 92 9 98 0L 04,07 10 13 16 19 2 25 28 31 34 37 40 43
m—— Curmulative Water Prod ( Mol ) — Cumulative Gas Prod Base Case ( Bcf)

Figure A-21. Kenai field. Beluga-Upper Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Base Case Gas RR : 0.00 Bcf Summar‘f AnaIVSIS Upside Case Gas RR : 0.00 Bef

Base Case Gas ELUR : 0.00 Bcf KENAI, BELUGA UNDEFINED GAS Upside Case Gas EUR : 0.00 Bcf
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Figure A-22. Kenai field. Beluga undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Curn Gas Prod @ 333,38 Bof Curn Gas Prod @ 333,38 Bof

Base Case Gas RR : 0,00 Bef Summary Analysis Upside Cace Gas RR : 0,00 &cf
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Figure A-23. Kenai field. Sterling 4 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 452.30 Bcf Anal 'S Cum Gas Prod : 452.30 Bcf
Base Case Gas RR : 0.02 Bcf Upside Case Gas RR : 0.02 Bcf

Base Case Gas ELR : 452.31 Bf KENAI, STERLING 4 GAS Upside Case Gas ELR : 452.31 Bf
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Figure A-24. Kenai field. Sterling 4 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott :1)
FIELD:  Kenai Reservoir &%T\
COUNTY, STATE:  Reservoir Enigneer: Islin Munisteri, June 5, 2015 Solutions 6.0 ' -]' {
RESERVOIR:  Sterling 4 (Comps from KU 22-6x Sterling §) (alphanumeric) (Public) o
* Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, *F: 36.0 | 50UR GAS | MOLE% | pent | Cale Least Squares Mean Fit Resulis
BOTTOMHOLE TEMP, °F: 930 | N, 0.34 |Opionz| AGIP |Y-ntercept, BHPiz 2327
WET GAS GRAVITY: 77| 056 |cCoO, 0.24 Apparent GIP, MMCF 405 547
TVD, FEET: 3,690 H:5 0.00 Hide | Calc | OGIP, MMCF 456 952
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected® Tc, "R 344 50 Sy [dec) 0.35 EUR, MMCF | 452571
Corrected® Pc, Psia: 673.07 | Cy msip v | 3.00 New | Calc |Recovery Factor 0.9506
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Figure A-25. Material balance and assumptions for Kenai field, Sterling 4 gas pool.
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Cum Gas Prod : 484.64 Bcf
Base Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 484.64 Bcf

Summary Analysis
KENAIL, STERLING 5.1 GAS

Cum Gas Prod : 484.64 Bcf

Upside Case Gas RR. : 0.00 Bcf
Upside Case Gas EUR : 484.64 Bcf
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Figure A-26. Kenai field. Sterling 5.1 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott )
FIELD:  Kenai Reservoir Y
COUNTY, STATE:  Reservoir Engineer: |slin hunisteri, June 5, 2013 Solutions 6.0 £\
RESERVOIR:  Sterling 5.1 (Comp from KIJ 22-6x Sterling 6] [alphanumeric) (Public) o
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, “F: 360 [SOURGAS ]| MOLE% | pit | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, “F: 97.0 Hsq 0.34  |Optionz | AGIP |¥-Intercept, BHP/z 2477
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Figure A-27. Material balance and assumptions for Kenai field, Sterling 5.1 gas pool.
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Cum Gas Prod : 44.60 Bcf - .
_ Summary Analysis Cum Gas Prod : 44.60 Bcf
Base Case Gas RR : 0.00 Bcf : .
Upside Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 44.60 Bcf KENAI, STERLING 5.2 GAS Upside Case Gas EUR : 44.60 Bcf
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Figure A-28. Kenai field. Sterling 5.2 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 0,20 Bcf Cum Gas Prod @ 0.20 Bcf
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Figure A-29. Kenai field. Sterling Upper undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 202.39 Bef - ;

Base Case Gas RR : 33.69 Bcf Upside Case Gas RR : 33.69 Bcf
Base Case Gas ELR : 236.08 Bef KENAI, TYONEK GAS Upside Case Gas ELR : 236.08 Bf
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Figure A-30. Kenai field. Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 0.34 Bcf = .
. summarv AnaIYSIS Cum Gas Prod : 0.34 Bcf

Base Case Gas RR : 0,00 Bcf Upside Case Gas RR : 0.00 Bdf
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Figure A-31. Kustatan field, Kustatan Field 1 Gas pool (producing from Tyonek).s
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL NAME: Ryder Scott #
FIELD: Kustatan Reservoir ‘51\
COUMNTY, STATE:  Reservoir Engineer: Islin Munisteri, June 1, 2015 Solutions 6.0 : -1' 1
RESERVOIR:  Tyonek (alphanumeric) (Public) o
*Wichert-Aziz correction for contaminants, if any {Protected)
VWVELLHEAD TEMP, *F: 35.0 | S0UR GAS | MOLE % | pant | Calc Least S5quares Mean Fit Results
BOTTOMHOLE TEMP, °F: 103.0 | N, 0.00 |Cpsonz| AGIP (Y ntercept, BHPIz 2 820
WET GAS GRAVITY: 77 | 0.588 Co, 0.00 Apparent GIP, MMCF 589
TVD, FEET: 5353 | H,8 0.00 | Hide | Calc |OGIP, MMCF 27}
COMND, CORR.? [Y/N): M | Formation Properties | Graph | OGIP
Corrected® Tc, *R: 35498 | Sy (der) 0.45 ELIR, ARACFE 574
Corrected® Pc, Psia: 572.91 Cy p=ip 77 | 3.00 New | Calc |Recovery Factor 0.9325
VylVg, AcFHACFE 000 |'Cy psip 7¢ | 365 | Form| EUR [BHP/z @ Abandonment (Adj) 48
3,000
I * Agip LSMF
2500 < Agip Excluded
- \\ & Ogip LEMF
I \l\ £ Ogip Excluded
2,000  AGIF = 528
i \\ AOGIF= 584
= I #EUR= 574
-
& 1,500 i
oo I T,
1,000
[ Y
00 i o
0 - \’nl'
0 100 200 300 400 500 600 TOO

Cumulative Production, Micf

Figure A-32. Material balance and assumptions for Kustatan field, Kustatan Field 1 gas pool (producing from Tyonek).
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Cum Gas Prod : 14.82 Bcf . Cum Gas Prod : 14.82 Bcf
Base Case Gas RR : 2.90 Bcf SU AnalySIS Upside Case Gas RR : 2.90 Bcf

Base Case Gas BR : 17.72 Bcf LEWIS RIVER, UNDEFINED GAS Upside Case Gas EUR : 17.72 Bef
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Figure A-33. Lewis River Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WWELL NAME:
FIELD: Lewis River
COUNTY, STATE: Reservoir Engineer: Izlin Munisteri, May 29, 2015
RESERVOIR: Beluga (Undefined Gas) (alphanumeric)

* Wichert-Aziz correction for contaminants, if any

Exder Scott
Reservoir
Solutions 6.0
{Public}
{Frotected)

2D
!
=]

EA

Cumulative Production, Micf
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Figure A-34. Material balance and assumptions for Lewis River field, Undefined gas pool (producing from Beluga).

VVELLHEAD TEMP, °F: 35.0 | S50URGAS | MOLE % | prnt | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1110 | N, 0.00 |Cgonz| AGIP |Yntercept, BHPIz 2045
VIET GAS GRAVITY: 77 | 0566 | CO, 0.00 Apparent GIF, MMCF 26284
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Cum Gas Prod : 10,56 Bef . Cum Gas Prod : 1056 Bf
Base Case Gas RR : 2.4 Bef Summary Analysis Upsice Case Gas RR : 2.4 Bcf

Base Case Gas BUR : 13.00 Bcf LONE CREEK, UNDEFINED GAS Upside Case Gas EUR : 13,00 Bcf
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Figure A-35. Lone Creek field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott n)
FIELD: Lone Creek Reservoir ',ﬁT\
COUNTY, STATE: Reservoir Engineer: Izin Munisteri, May 28, 2015 Solutions 6.0 AN
RESERVOIR:  Tyonek (Undefined Gas) {alphanumeric) (Public) = ‘S
* Wichert-Aziz correction for contaminants, if any {Protected)
VWELLHEAD TEMP, *F: 35.0 | SOURGAS | MOLE % | psnt | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, *F: 789 Nz 0.03 |Cpdonz| AGIP |Y-Intercept, BHP/z 1,153
WET GAS GRAVITY:E 0.582 | COy 115 Apparent GIP, MMGF 21,678
TVD, FEET: 1,958 H:5 0.00 Hide | Calc |OGIF, MMGF 21,631
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected* Tc, *R: 343.45 Sw [dec) 0.30 EUR, MMCF 20,693
Corrected® Pc, Psia: 674.36 | Cy pmsip ¥7 | 3.00 Hew | Calc |Recovery Factor 0.9566
Vil g, AcFUACFE: id" |Gy psip v | 373 | Form| EUR [BHE? @ Abandonment {Adjj Zi
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I - -
1,400 L #* Agip LSMF L]
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Figure A-36. Material balance and assumptions for Lone Creek field, Undefined gas pool (producing from Tyonek).

63



Cum Gas Prod : 5.00 Bcf - Cum Gas Prod : 5.00 Bcf
Base Case Gas RR : 0.10 Bcf SU Anal IS Upside Case Gas RR : 0.10 Bcf

Base Case Gas ELR : 5.10 Bf MOQUAWKIE, UNDEFINED GAS Upside Case Gas ELR - 5.10 Bef
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Figure A-37. Moquawkie field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scotft f’j)
FIELD:  Moguawkie Reservoir =F
COUNTY, STATE:  Reservoir Enginest: lslin Munisteri, May 29, 2015 Solutions 6.0 _ L\ |
RESERVOIR:  Tyonek (Undefined Gas) (alphanumeric] (Puhlic) o
*Wichert-Aziz correction for contaminants, if any [Protected)
WELLHEAD TEMP, “F: 360 | SOUR GAS | MOLE % | prnt | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, “F: 5.0 H, 1.36 [Ophons | AGIP |Y¥-Intercept, BHPYz 1534
WET GAS GRAVITY: 77 0.56 CO, 0.o0 Apparopt GIP, ICF 11 541
TVD, FEET: 2250 |HS 000 | Hide | cale |OGIP, MAICF 11 AGE
COHD. CORR.? (Y H): M Formation Properties | Gaph | OGIP
Corrected® Te, B 34274 | By (deg) 038 ELif, FHAACF 117413
Corrected*® Pc, Psia: E71.35 C, psip ¢ | 3.00 Hew | Calc |Recovery Factor 08675
| ¥, i, AcFtiAcFt: 000 |G psip #e [ 351 |Form | EUR IRHPZ @ Abandonment (Adj) 20
2,000 |
1,800 P +Agip LEMF —
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Figure A-38. Material balance and assumptions for Moquawkie field, Undefined gas pool (producing from the Tyonek).
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Cum Ceas Prod : 3.41 Bcf : Cum Gas Prod : 3.41 Bcf
Bose Case Gas RR : 0.11 Bf Summary Analysis Upside Case Gas RR -+ 0.10 Bcf
Base Case Gas BLR : 3.52 Bcf NICOLAI CREEK, BH.UGA UND GAS Upside Case Gas BLR : 3.60 Bcf
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Figure A-39. Nicolai Creek. Beluga and undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Eyder Scoit
FIELD:  Micolai Creek Reservoir
COUNTY,STATE:  Reservoir Engineer: Islin Munisteri, May 29, 2015 Solutions 6.0
RESERVOIR:  Beluga 1552-1904 ft (Lower Completion MCU-3) (alphanumeric) (Public)
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, T: 36.0 [SOUR GAS | MOLE % | print | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 74.0 Hsq 057 |Optonz | AGIP |Y-Intercept, BHPiz B5E
WET GAS GRAVITY: 7 I 0.262 co, 0.33 Apparent GIP, VIVICF 653
TVD, FEET: 1728 |HS 000 | Hide | Cale |OGIP, MRCF (=]
COND. CORR. ? (Y H): M Formation Properties | Graph | OGIP
Corrected” Tc, R 34356 | Sy (dec) 0.00 EL, AEF [S5eli]
Corrected* Pc, P=ia: E7216 Cy msip #7 | 300 Hew | Cale |Recovery Factor 09235
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Figure A-40. Material balance and assumptions for Nicolai Creek field, Beluga and undefined pool.
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CumGas Prod : 3.60 Bef Su Analvsis Cum Gas Prod : 3.60 Bcf
Base Case Gas RR : 0.52 Bcf Upside Case Gas RR : 3.69 Bef
Base Case Gas BUR : 4.12 Bcf NICOLAI CREEK, NUND U TY GAS Upside Case Gas ELR : 7.29 Bcf
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Figure A-41. Nicolai Creek field. Undefined and Upper Tyonek Gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 1.58 Bef - Cum Gas Prod : 1.58 Bcf
Base Case Gas RR : 114 Bef Summary Analysis Upsice Case Gas RR - 1.14 Bef
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Figure A-42. Nicolai Creek field. South undefined and Upper Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 0.65 Bef - :

Base Case Gas RR : 0.00 Bof Summary Analysis m%;"fé?% ;8,‘33555
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Figure A-43. Nikolaevsk field. Tyonek undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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VWELL NAME: Eyder Scott H)
FIELD: Hikolagvsk Reservoir .;-;1\
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, May 28, 2015 Solutions 6.0 _ d Ty
RESERVOIR:  Tyonek (Well Red 1) (alphanumeric) (Public) =
* Wichert-Aziz correction for contaminants, if any (FProtected)
WELLHEAD TEMP, *F: 35.0 | S30UR GAS | MOLE % | pagt | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1540 | N, 018 |Cpfonz| AGIP |Y-ntercept, BHPIz 3,054
WET GAS GRAVITY: 77| 058 | CO, 0.29 Apparent GIP, MMCF 2141
TVD, FEET: 8700 | He5 0.00 | Hide | Calc |OGIP, MMCF 7 081
COND. CORR.? (Y/N): N | Formation Properties | Graph | OGIP
Corrected® Te, FR: 34474 [ Sy (deg) 0.50 EiiR, WMACE |
Corrected*® Pc, Psia: 673368 | Cy msip ¥¢ | 3.00 New | Calc |Recovery Factor 0.5873
Vg, AcFtiAcFt: 000 | Cy psip  w¢ | 491 | Form| EUR IBHB7 @ Abandonment [Adj) 43
4500
* *AgpLSMF | |

4,000
\ “ Agip Excluded
3500 AOgpLSMF | |
\ 4 Ogip Excluded
HAGIF=2141 | |

3,000 Fa

\ AOGIF= 2081
2500 \ #EUR = 2,038

2 000 S

BHP/z, Psia

1,500 =

1,000 N

500 =

0 500 1,000 1,500 2,000 2,500
Cumulative Production, MMcf

Figure A-44. Material balance and assumptions for Nikolaevsk field, Tyonek Uudefined gas pool.
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Cum Gas Prod : 163.55 Bcf . .
Summary Analysis Cum Gas Prod - 163.55 Bef

Base Case Cas RR : 99.68 Bcf Upside Case Gas RR : 107.69 Bcf
Base Case Gas ELR | 263.23 Bef NINILCHIK, BELUGA-TYONEK GAS Upside Case Gas LR - 271.24 Bef
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Figure A-45. Ninilchik field. Beluga-Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 188,72 Bt Summary Analysis Qum Gas Prod : 1886.72 Bef

Base Case Gas RR : 129.93 Bef Upside Case Gas RR : 161.26 Bof
Base Case Gas BR: 201865Bf  NORTH COOK INLET, TERTIARY GAS Upside Case Gas ELR : 2049.98 Bcf
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Figure A-46. North Cook Inlet field. Tertiary gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Exder Scott ,._)
FIELD:  Morth Cook Inlet Reszervoir 6'751\
COUNTY, STATE: Reservoir Engineer: lzlin Munisteri, May 27, 2015 Solutions 6.0 ' -" 1
RESERVOIR:  Tyonek (Tertiary Gas pool) (Comp from NCIU 4-15) (alphanumeric) (Public) o
* Wichert-Aziz correction for contaminants, if any {FProtected)

WELLHEAD TEMP, °F: 35.0 | SOUR GAS | MOLE% | pent | cCale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 108.0 N 0.25 |Cpions| AGIP |Y-Intercept, BHP/z 2551
WET GAS GRAVITY: 27| 0,565 | CO, 0.25 Apparent GIP, MMCF 2,225 881
TVD, FEET: 4200 H:S 0.00 Hide | Calc |QGIP, MMCGF 2,256,143

COND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected* Tc, *R: 345.24 Sy (dec) 0.40 EUR, MMCF 2,213,844
Corrected*® Pc, Psia: 67308 | Cy psip ¥¢ | 3.00 New | Calc |Recovery Factor 05813
Vg, AcFUACFE: 500 | Cf psip ¢ | 347 |Ferm| EUR [BHPz @ Abandonment {Adj) 44
3,000
* Agip LSMF
2,500 ~~— © Agip Excluded | |
ﬁx T & Cgip LEMF
"
H‘“ﬂ\g“\\ 4 Ogip Excluded
2,000 e — 4 AGIP= —
Y\? s 2229581
AOGIF=
. 23,355,143
Y“ﬂ

1,500 :
Az

BHP/z, Psia

e

1,000 N

500 : 4

0 500,000 1,000,000 1 500,000 2,000,000 2,500,000
Cumulative Production, MMcf

Figure A-47. Material balance and assumptions for Kenai field, Sterling 4 gas pool.
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Cum Gas Prod : 9,46 Bcf Summary Analysis Cum Ges Prod : 6.46 Bct

Base Case Gas RR : 16,51 Bcf ide Case Gas RR : 16,51 Bcf
Bese Case Ges LR : 25,07 &cf NORTH FORK, UNDEFINED GAS o Comm R LR, 97 B
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Figure A-48. North Fork field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott
FIELD:  Morth Fork Resenoir
COUNTY, STATE:  Reszervoir Engineer: Islin Munisteri, May 27, 2015 Solutions 6.0
RESERVOIR:  Tyonek (Undefined Gas) (alphanumeric) (Public)
* Wichert-Aziz correction for contaminants, if any (Protected]
WELLHEAD TEMP, “F: 36.0 | SOURGAS | MOLE® | phrt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, “F: 1400 H, 1.03 |Opions | AGIP |Y-Intercept, BHPiz 3,469
WET GAS GRAUIT‘I’:_‘.?_'.?J 0565 CO, 0.34 Apparont GIP, VIICF 45,502
TVD, FEET: 7200 |HS 0.00 | Hide | cale |OGIP, AAVICF 42 572
COHD. CORR.? (Y /H): M Formation Properties | Graph | OGIP
Corrected® Tc, "R 344.08 S [dec) 050 EUR, VIICF 41,778
Corrected® Pc, Psia: E71.52 Cy psip ¢ | 300 Hew | Calc |Recovery Factor 089560
W, AcFtilcrt: 000" |6 psip e |5E( | Form | EUR IRz @ Abandonment (Adj) 44
4,000
&
3500 1 o H!.g.p LSMF |
4 Agip Excluded
aOgip LSMF
3,000 - 4 Ogip Excluded

¥AGIF = 42802
A0GEFP=42372 1

:
/

= *EUR= 41773
]
“ 2000 \
E ' "'k.._\
=
&= \

1,500 n\

1,000 \

‘“‘\

0 \'\’A:
1] 5,000 10,000 15,000 20,000 25,000 30,000 35000 40,000 45000 50,000

Cumulative Production, Mivich

Figure A-49. Material balance and assumptions for North Fork field, Undefined gas pool (producing from the Tyonek).
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Base Case Gas RR : 0.00 Bcf Summar\' AnaIVSIS Upside Case Gas RR ;0,00 Bcf
Base Case Gas EUR : 0.00 Bef PIONEER, TYONEK UNDEFINED GAS Upside Case Gas EUR : 0.00 Bcf
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Figure A-50. Pioneer field. Tyonek undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Geas Prod : 9.51 Bcf H Cum Gas Prod : 9.51 Bcf
Base Case Gas RR : 0.01 Bef Su Analysis Upside Case Gas RR : 0.01 Bcf
Base Case Gas BUR : 9.52 Bcf PRETTY CREEK, UNDEFINED GAS Upside Case Gas EUR : 9.52 Bcf
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Figure A-51. Pretty Creek field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Eyder Scott f‘:)
FIELD:  FPretty Creek Unit Resemvoir G Y
COUHTY, STATE:  Reservoir Engineer: lzlin Munisteri, May 27, 2015 Solutions 6.0 1 6
RESERVOIR: Beluga (alphanumeric] (Public) -
*Wichert-Aziz correction for contaminants, if any (Profecied)
WELLHEAD TEMP, °F: 360 [50URGAS| MOLE% | et | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, F: 0.0 Hq 000  |Options | AGIP |¥-Intercept, BHP/z 2,238
WET GAS GRAVITY: 27 | 056 | CO, 0.00 Apparent GIP, MIVICF 17 G
TVD, FEET: 3364 | HS 000 | Hide | cale | OGP, MVFEF 17 72
COND. CORRL 7 (YH): M | Formation Propenies | Graph | OGIP
Corrected* Tc, "R 34603 S [dec) 0.45 EUR, MVICF 17,317
Corrected* Pc, Psia: E7 364 Cy psip  rp | 3.00 Hew | Calc |Recovery Factor 0.ary2
VW, AcFtifcFt: 000 |G wsip  ee | 551 |Form | EUR [giipjz @ Abandonment (Adi) 51
2,500
* + Agip LSMF

\ « Agip Excluded
2,000 aOgipLSMF  [—
\ 4 Qgip Excluded

xAGIF = 17,865
A0GERP =17 721
1,500 —
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a
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Figure A-52. Material balance and assumptions for Pretty Creek field, Undefined gas pool (producing from the Beluga).
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Base Case Gas RR : 0,00 Bcf Summary Analysis Upside Case Gas RR : 0.00 Bcf

Base Case Gas EUR ; 0.44 Bcf i :
STERLING, BELUGA UNDEFINED GAS Upside Case Gas EUR : 0.44 Bef
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Figure A-53. Sterling field. Beluga undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 1,00 Bcf
Base Case Gas RR : 0.00 Bcf

Base Case Gas EUR @ 1,00 Bcf

Summary Analysis

STERLING, LW BEL/TYONEK UND G5

Curn Gas Prod @ 1.00 Bcf

Upside Case Gas RR @ 0.00 Bcf
Upside Case Gas EUR @ 1.00 Bef

1000 5 = 10
500 7 P2
% ] El o
o Fos X
I 100 s -
L] E . r 1]
= 50 . \J\-‘\/Vv Lol ©
5] . E 0.05
© 1 . ' i
10 TTT T UL LN IR TT T T[T rrrrrrrrrrrrrr TTTrTT | T TTTTTT TTT T T 0.01
2007 03 09 10 11 1z 13 14 15
— 535 Rate (PD) { MMcfid ) Base Case Gas Rate (MMcfid)
1o Water Rate (PO {bblid ) Upside Case Gas Rate (MMCf/d)
0.8
£ ]
g 06 g
2 04
p ]
B ]
0 0.2
0.0 . | . T . ' | r ; —t
2007 s =] 10 11 12 13 14 15
Active Gas Wells  ——— page Case Active Gas Wells in Forecast Upside Case Active Gas Wells in Forecast
. 10+ — 10
a ] r
1] 4 E
= ] S
5 9 Fs 3
S 2
2 &
= 3
i E
£ 3
i}
O
T L — e 1

2007028 09 10 11 12 13 14 15 16 17 lEl 19 2D 21 22 23 24 23 ?6 2? 28 29 SD 31 32 3334 35 36 37 38 39 40 41 42 43 44

o 1 rriulative Water Prod ( Mbbl )
o CimUlative Gas Prod ( Bcf)

Cumulative Gas Prod Base Case (Bcf )

Curnulative Gas Prod Upside Case { Bcf )

Figure A-54. Sterling field. Lower Beluga and Tyonek undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Byder Scott f")
FIELD:  Sterling Reservoir F7
COUNTY, STATE:  Reservoir Engineer: 1=lin Munisteri, May 27, 2015 Solutions 6.0 /| g
RESERVOIR:  Lwr BelugaTyonek (Only well prod: Sterling Unit 41 -(SRBBRUmMeric) (Public) -
* Wichert-Aziz correction for contaminants, if any [ Protected]
WELLHEAD TEMP, °F: 360 | SOUR GAS | MOLE% | pint | cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, F: 131.0 Hqy 0.35 |Optons | AGIP |Y-Intercept, BHPYz 3,851
WET GAS GRAVITY: 77 | 058 [ CO, 033 Apparent GIP, MIICF 5 075
TVD, FEET: 6104 | HS 000 | Hide | cale |OGIP, AMICF 3,962
COND. CORR. ? (Y H): M | Formation Properties | Graph | OGIF
Corrected” Tc, B 3443378, 5.0 050 ELR, TACE 5 G4
Corrected* Pc, Psia: E¥310 Cy, psip @7 | 3.00 Hew | Calc JRecovery Factor 08310
V., Vg, AcFiAck: 500G psip e¢ |46 |Form | EUR IRipz @ Abandonment (Adj) 3
4 500
4,000 +AGPLSMF | |

\ = Agip Excluded
3,500 4 Ogip LSMF
\: 4 Ogip Excluded

k. ¥AGIP=5075 | |
\\\ LOGP= 3882
I 3
2500 \ "EUR = 3,045
1,500 \\

" NN
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Figure A-55. Material balance and assumptions for Sterling field, Lower Beluga and Tyonek undefined gas pool.
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Cum Gas Prod @ 3.80 Bcf Cum Gas Prod : 3.80 Bcf

Base Case Gas RR : 0,00 Bcf Summary Analysis Upside Case Gas RR. : 0.00 Bcf
Base Case Gas EUR : 3.80 Bef STERLING, STERLING UNDEF GAS Upside Case Gas EUR : 3.80 Bcf
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Figure A-56. Sterling field. Sterling undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Base Case Gas RR : 0.00 Bcf Summal'v Anal‘VSIs Upside Case Gas RR ; 0.00 Bcf

Base Case Gas EUR @ 0.14 Bcf STERLING, TYONEK UNDEFINED GAS Upside Case Gas ELR : 0.14 Bcf
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Figure A-57. Sterling field. Tyonek undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 9.00 Bef . Cum Gas Prod : 9,00 Bef
Base Case Gas R : 0,00 Bcf Su Analysis Upsid Case Gas R : 0.59 Bcf

Base Case Gas EUR : 9.00 Bef STERLING, UP BELUGA UNDHE- GAS Upside Case Gas ELR : 9.69 Bcf
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Figure A-58. Sterling field. Upper Beluga and undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL NARME:
FIELD:  Sterling
COUNTY, STATE: Reservoir Engineer: Islin Munisteri May 28, 2015
RESERVOIR: Upper Beluga Undefined gas (gas props Beluga)  (alphanumeric)

*Wichert-Aziz correction for contaminants, if any

Eyder Scott #
Reservoir &
Solutions 6.0
(Public)
{Frotected)

Cumulative Production, MMcf

VVELLHEAD TEMP, °F: 35.0 | S0URGAS | MOLE % | prnt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 131.0 | N, 0.35 |Opsons| AGIP Y ntercept, BHPIz 2295
WET GAS GRAVITY: 27 0.55 COy 0.33 Apparent GIP, MMCF 11,138
TVD, FEET: 2,104 H:5 0.00 Hide | Calc |OGIP, MMCGF 10,326
COND. CORR.? (YIN): N Formation Properties | Graph | OGIP
Corrected* Tc, *R: 34423 S (dec) 0.50 EUR, MMCF 10,169
Corrected*® Pc, Psia: 673.10 Cy, psip 77 | 3.00 Hew | Calc |Recovery Factor 09842
Vg, AcFtACFE: 10,00 Cr nsip #¢ | 485 | Form| EUR [BiiBiz @ Abandonment {Adjj 33
8,000
# Agip LSMF
& )
5,000 & Agip Excluded | |
& Ogip LSMF
4 Ogip Excluded
A
4,000 *® AGIF = 11,128
A0GIF= 102336
= 4 ®EUR= 10,169
-
E: 3,000
2,000 .
1,000 AT b
1 ‘1..____:—-_*__ L
i _"‘ﬁ“‘j—: -
0 R
0 2,000 4,000 5,000 3,000 10,000 12,000

Figure A-59. Material balance and assumptions for Sterling field, Upper Beluga Undefined gas pool.
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Cum Gas Prod : 6.65 B - Cum Gas Prod : 6.65 Bf
Base Case Gas R : 0,00 Bcf Summary Analysis Upside Case Gas RR : 0.64 Bcf

Base Case Gas ELR : 6.65 Bof STUMP LAKE, UNDEFINED GAS Upside Case Gas BUR : 7.29 Bf
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Figure A-60. Stump Lake field. Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL NAME: Ryder Scott
FIELD: Stump Lake Reservoir éfim
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri May 28, 2015 Solutions 6.0 _ -1'_ s
RESERVOIR: Beluga (alphanumeric) (Puhblic) o
*Wichert-Aziz correction for contaminants, if any {Protected)
WELLHEAD TEMP, *F: 35.0 | SOUR GAS | MOLE% | pagt | Calc Least Sqguares Mean Fit Results
BOTTOMHOLE TEMP, °F: 110.0 Nz 0.00 |GCplons| AGIP [Y-Intercept, BHP/z 3,642
WET GAS GRAVITY: 77 0.56 | COy 0.00 Apparent GIP, MMCF 14,906
TVD, FEET: 8740 | H.S 0.00 | Hide | Calc |OGIP, MMGF 14,528
COMND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
| Corrected* Tc, *R: 346.08 S [dec) 0.45 EUR, MMCF | 14430 |
Corrected® Pc, Psia: 673.64 | Cy pmsip #¢ | 3.00 Hew | Calc |Recovery Factor 0.9866
VwlVg, AcFtiAcFE: 0.00 | Cymsip ee | 3.38 | Form| EUR IBHPz @ Abandonment {Adi) 45
4500
4,000 sAgpLSME ||
' & Agip Excluded
300 I A0gipLSMF | |
\ £ Ogip Excluded
2,000 - HAGIP= 14308 | |
\ AOGIP= 14828
S 2500 o, % #EUR= 14,420
£ £ ~
= t *%‘_
* 2,000 \
1,500 EN
1,000 S -
N |
500 = .x
u::?’Ew
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Cumulative Production, MMcf

Figure A-61. Material balance and assumptions for Stump Lake field, Undefined gas pool (producing from the Beluga).
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WELL NAME: Ryder Scott o
FIELD:  Stump Lake Reservoir &=
COUNTY, STATE:  Reservoir Engineer: lzlin Munisteri, May 28 2015 Solutions 6.0 2
RESERVOIR:  Beluga Completion 2 {alphanumeric) (Public) = 6
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, °F: 360 |SOURGAS| MOLE% | pint | calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, *F: 110.0 N 0.00 |Cplons| AGIP |Y-Intercept, BHP/z 3,849
WET GAS GRAVITY: 77 055 | CO, 0.o0 Apparent GIF, MMCF 2676
TVD, FEET: 8740 | Hy8 0.00 | Hide | calc |OGIP, MMCF 2827
COND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected® Tc, ‘Rt 346.08 | Sy (deg) 0.45 ELR, MAGFE [
Corrected” Pc, Psia: 67384 | Cy psip 72 | 3.00 New | Calc |Recovery Factor 0.9564
ViV g, AcFtiAcFE: 0.00 |G psip e | 238 |Form| EUR [BHPiz @ Abandonment (Adj) 53
4500
4000 #AgpLSWF | |

3 # Agip Excluded
3,500 .\ AOgpLSMF | |
[ \ &0gip Excluded
HAGIP=2878 | |
ADGIP=2827
#EUR= 2521

500 1 \

0 500 1,000 1,500 2,000 2,500 3,000
Cumulative Production, MMcf

Figure A-62. Material balance and assumptions for Stump Lake field, Undefined gas pool (producing from the Beluga). More recent data suggests that there are
additional sands perforated at Stump Lake. Their higher pressures are shown here.
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Cum Gas Prod : 3.50 Bcf

_ Summary Analysis Cum Gas Prod : 3.50 Bcf
Base Case Gas RR : 0.00 Bcf Upside Case Gas RR : 0.00 Bef
Base Case Gas EUR : 3.50 Bf SWANSON RIVER, BELUGA GAS Upside Case Gas EUR - 3.50 Bef
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Figure A-63. Swanson River field. Beluga gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 33.04 Bcf = .
_ Summary Analysis Cum Gas Prod : 33.04 Bef
Base Case Gas RR : 1.19 Bcf Upside Case Gas RR : 1.19 Bef
Base Case Gas EUR : 34.23 Bcf SWANSON RIVER, STRLG/UBLUG GS ;50 case Gos EUR : 34.23 Bef
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Figure A-64. Swanson River field. Sterling and Upper Beluga gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 19.22 Bcf Su Anal |S Cum Gas Prod : 19.22 Bcf
Base Case Gas RR : 0.33 Bcf Upside Case Gas RR : 0.33 Bcf
Base Case Gas EUR : 19.54 Bcf SWANSON RIVER, TYONEK GAS Upside Case Gas EUR : 10.54 Bcf

1000
500

100

Ay
A - H
[ f\* . |1P \}h\

10 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\a\\\\\\\\%\ T T T TT

196264 66 68 70 72 74 76 8 98200002 04 06 08 10 12 14 16 18 0 22 24

= Water Rate (PD) ( bbi/d) —— Base Case Gas Rate (VMcf/
= (as Rate (PD) (MVf/d ) —— Upside Case Gas Rate (VVcf/d)

20 1714
1.6 -
1.2

0.0 T T T T T T T T T T T T T
196264 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98200002 04 06 08 10 12 14 16 18 20 22 24

= Active Gas Wells — Base Case Active Gas Wells in Forecast —— Upside Case Active Gas Wells in Forecast

00
50

Lol
Gas Rate

'85—-01

Ol or
-
By,
*
[

[
5
1
0.
0.
0.
0.

.01

Q

e

=
Lol il

Curul
[En

P T T e e — L
1962 65 68 71 74 77 80 83 8 92 % 98 01,4 07 10 13 16 19 22 25 28 31 34 37 40 43

= Cumulative Gas Prod Base Case ( Bcf)
— Cumulative Gas Prod Upside Case ( Bcf )

s Curmulative Water Prod (Mool )
s Curmuative Gas Prod ( Bf )

Figure A-65. Swanson River field. Tyonek gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 2.46 Bcf : Cum Gas Prod : 2.46 Bcf
Base Case Gas R : 0.54 Bf Su Analysis Upside Case Gas RR : 0.63 Bcf

Base Case Gas EUR : 2.99 Bcf THREE MILE CK, BELUGA GAS Upside Case Gas BLR : 3.09 Bof
100 =10
g *‘ - 05 8
g i r%.v.'h_ I\\ [ §
i =01
5 . —— 005
5 . e ,
10 e b T ——————— g i e Q00
2005 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28
== Water Rate (PD) ( bol/d) = Base Case Gas Rate (MVCf/
2—0 Gas Rate (PD) (Mvef/d) — Upside Case Gas Rate (MVcf/d)
16 1
1.2
0.8
3_@0.4 -

0.0 1 T ‘ T ‘ T ‘ ‘ bl ‘ L ‘ L ‘ ““” ‘ T ‘ T ‘ R ‘ T ‘ L ‘ L ‘ L ‘ T ‘ T ‘ T ‘ R ‘ T ‘ L ‘ L ‘ LR
20050607080910]11213141516171819202122232425262728
= Active Gas Wells = Base Case Active Gas Wells in Forecast ——  Upside Case Active Gas Wells in Forecast
100 - 10

N f
i 5
S 10
(o] : g
g 1 rmrrrrrrrrrrorrrrorr 1

2005060708091011 121314 151617 181920 21 2223 24,2526 27 2829 3031 32 3334 3536 373339 4041 42 4344
m— Cumulative Water Prod ( Mool ) ~ Cumdative Gas Prod Base Case ( Bcf )
mm Cumulative Gas Prod ( Bcf) — Cumulative Gas Prod Upside Case ( Bcf )

Figure A-66. Three Mile Creek field. Beluga gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME:  THREE MILE CREEK MO 1 Ryder Scott n)
FIELD:  THREE MILE CREEK GAS FIELD Reservoir &3
COUNHTY, STATE:  KER2I PEMINSULA BOR., ALASHA, Seolutions 6.0 | {0
RESERVOIR: 2Ll BELUGA PERFS 2570-4962" [alphanumetic) (Public) o
*Wichert-Aziz correction for contaminants, if any {Protected)
WELLHEAD TEMP, F: 40.0 SOUR GAS | MOLE % Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 250 H, 1.20 Y-Intercept, BHP/z 1,214
WET GAS GRAVITY: 77 | 0562 Co, 0.00 OGIP, MIICF 3,503
TVD, FEET: 25933 H.S 0.00
COHD. CORR? (YH): M ] _ EUR, MWICF 3,358
Corrected* Tc, “R: 343 76 Hide | F"E“' Opr_‘”t ‘E:ﬂ:f Recovery Factor 09536
Comected* Pe, Peia: 871 55 Graph B e BHPiz (@ Abandonment &
1,800
4
1600 p *L5MF Data
#Excluded Data
1,400 «EUR= 3353
40GP = 3,802
1,200
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Figure A-67. Material balance and assumptions for Three Mile Creek field, Beluga gas pool, Three Mile Creek No. 1 well. Material balance provided courtesy of Ed
Jones using the Normally Pressured Ryder Scott material balance software (Aurora Gas, LLC, 2015).
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WELL HAME:  THREE MILE CREEK Wi 2 Byder Scott n-_.
FIELD: THREE MILE CREEK GAS FIELD Reservoir ¢35
COUHTY, STATE:  KERAI PEMINSLULA BOR., ALASAK Solutions 6.0 LW
RESERVOIR:  BELUGA (Tsuga 2-3to 2-5 &t [Alphanumeric) (Public) o
*Wichert-Aziz correction for contaminants, If any [(Pratected)
WELLHEAD TEMP, F: 40.0 SOUR GAS | MOLE % Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: a7 0 H, 1.20 ¥-Intercept, BHP/z 1,230
WET GAS GRAVITY: 77 | 0562 CO, 0.00 OGIP, MACF =]
TVD, FEET: 3,340 H.5 0.00
COHD. CORR? (¥/H): K : EUR, MVICF 583
Corrected® Te, 34376 Hide | I!‘E“' 0"’_‘”‘ | ‘E:lj:;f Recovery Factor 08559
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Figure A-68. Material balance and assumptions for Three Mile Creek field, Beluga gas pool, Three Mile Creek No. 2 well. Material balance provided courtesy of Ed
Jones using the Normally Pressured Ryder Scott material balance software (Aurora Gas, LLC, 2015).
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Cum Geas Prod : 8.04 Bcf : Cum Gas Prod : 8.04 Bcf
Base Case Gas RR : 0.16 Bcf Su AnaIySIS Upside Case Gas RR : 0.16 Bcf
BoseCase GasELR: 8218f  WFORELAND, TYONEK UND 4.0 GAS Upside Case Gas BLR - 8.21 Bef
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Figure A-69. West Foreland field. Tyonek Undefined 4.0 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME:
FIELD:  West Foreland
COUNTY, STATE: Reszervoir Engineer, Izlin Munisteri, 5/28/2015
RESERVOIR: T 4-0. 5200 ft =and (alphanumeric)

* Wichert-Aziz correction for contaminants, if any

SOUR GAS | MOLE %

Byder Scott
Reservoir

Solutions 6.0

{P‘ub]ic} [=]
(Protected)

=2

n

s

WELLHEAD TEMP, °F: 0.0 pent | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F; 1750 | N, 540 |Opfons| AGIP |Y-Intercept, BHP/z 4402
WET GAS GRAVITY: 77 | 0586 | CO, 0.01 Apparent GIP, MMCF 8,795
TVD, FEET: 9200 | H:S 0.00 | Hide | Calc | OGIP, MMCF 8,767
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected* Tc, "R 340.90 S [dec) 0.25 EUR, MMCF 0,669
Corrected® Pc, Psia: 663.77 | Cy, usip v | 3.00 Hew | Calc |Recovery Factor 0.59838
Vg, AcFtiAcFt: 000 | Cf usip  +¢ | 332 |Form| EUR [IBHP/z @ Abandonment {Adj) 45
5,000
4,500 + Agip LSMF
i\  Agip Excluded
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3,500 = HAGIF=8795 ||
i\ AOGIP= 8767
3,000 -
= % # EUR= 5668
w
[N \
N 2500 x\
2,000 .\_‘\
1,500 -]
1,000 *\x
%* \(
500 =~
0 f\l
(1] 1,000 2,000 3,000 4,000 5,000 5,000 7,000 8,000 9,000 10,000

Cumulative Production, MMcf

Figure A-70. Material balance and assumptions for West Foreland field, Tyonek Undefined 4.0 gas pool.
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Cum Gas Prod : 3.18 Bef : Cum Gas Prod - 3.18 Bef
Base Case Gas RR : 0.02 Bcf Summary Analysis Upsidee Case Gas RR - 0.02 Bef
Base Case Gas ELR : 3.21 Bcf WFORELAND, TYONEK UND 4.2 GAS Upside Case Gas ELR : 3.21 Bf
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Figure A-71. West Foreland field. Tyonek Undefined 4.2 gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL NAME: Eyder Scott
FIELD: ‘West Foreland Reservoir
COUNTY, STATE:  Reservoir Engineer: Izlin Munisteri, S/26/2015 Solutions 6.0
RESERVOIR: Tyonek 4-2, 8500 ft reservoir (Comps from Tyonek 4£dlphanumeric) (Public)
* Wichert-Aziz correction for contaminants, if any (Protected)

¥
-

S

e

&=

WELLHEAD TEMP, *F: 70.0 | SOUR GAS | MOLE % | prnt | cCale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 1620 [ M. 540 |Opfonz| AGIP [Y-Intercept, BHP/z 3,817
WET GAS GRAVITY: 77 [05841 | co, 0.01 Apparent GIP, MMCF 4 381
TVD, FEET: 7935 |H.5 0.00 | Hide | Calc |OGIP, MMCF 4337
COND. CORR.? [YiN): M | Formation Properties | Graph | OGIP
Corrected® Tc, °R: 340.28 | Sy (deg) 0.25 EUR, MMCF 4,281
Corrected* Pc, Psia: 663.81 Cyw, sip 77 | 3.00 New | Calc |Recovery Factor 09871
Vil g, AcFiAck: 000 [T usip 7 | 3387 | Form | EUR [z @ Abandonment (Adj) 49
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Figure A-72. Material balance and assumptions for West Foreland field, Tyonek Undefined 4.2 gas pool.
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Cum Gas Prod @ 1,23 Bcf Summarv AnalySis Cum Gas Prod : 1.23 Bcf

Base Case Gas RR : 0.00 Bcf Upside Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 1.23 Bcf W FORK, STERLING A GAS Upside Case Gas EUR : 1,23 Bcf
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Figure A-73. West Fork field, Sterling A gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Curm Gas Prod @ 1.44 Bcf summarv Analysis Cur Gas Prod : 1,44 Bcf

Base Case Gas RR @ 0.00 Bef Upside Case Gas RR @ 0,00 Bcf
Base Case Gas EUR : 1.44 Bcf w FORK’, STERLING B GAS Upside Case Gas EUR : 1.44 Bcf
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Figure A-74. West Fork field, Sterling B gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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Cum Gas Prod : 3.30 Bef . .
Base Case Gas RR : 0.00 Bcf Su Analysis uwsdemCaT;eGaGSésprgg ot o
Base Case Gas ELR : 3.30 Bcf WFORK, UNDEFINED GAS Upside Case Gas ELR : 4.1 Bcf
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Figure A-75. West Fork field, Undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Exder Scott )
FIELD: West Fork Reservoir &,%,\
COUNTY, STATE:  Reservoir Engineer: 1zlin Munisteri, S/22/2015 Solutions 6.0 : -"_ 1
RESERVOIR:  Undefined {alphanumeric) (Public) o
* Wichert-Aziz correction for contaminants, if any {FProtected)
VVELLHEAD TEMP, °F: 35.0 | SOUR GAS | MOLE % | psnt | Cale Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 132.0 N 1.38 | Cplons | AGIP |Y-Intercept, BHP/z 7,002
WET GAS GRAVITY: 77 I 05 | COy 0.03 Apparent GIP, MMCF 4,047
TVD, FEET: 7,148 H:S 0.00 Hide | Calc |OGIP, MMCGF 4012
COND. CORR.? (YIN): N Formation Properties | Graph | OGIP
Corrected* Tc, *R: 354.58 Sy (dec) 0.50 EUR, MMCF 3,985
Corrected*® Pc, Psia: 670.13 | Cy, psip #¢ | 3.00 Hew | Calc |Recovery Factor 09932
Vg, AcFUACFE: 000 | Cy psip ¢ | 308 |Form| EUR [BHPiz @ Abandonment {Adj) 45
3,000
* Agip LSMF
7,000 Agip .
R‘“xﬁ © Agip Excluded
N
S 4 Ogip LSMF
-
6,000 B A Ogip Excluded [
.
“‘Qf“& A AGIP= 4,047
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Cumulative Production, MMcf

Figure A-76. Material balance and assumptions for West Fork field, Undefined gas pool (producing from the Sterling).
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Cum Ges Prod : 0.82 Bcf . Cum Gas Prod : 0.82 Bcf
Base Case Gas RR : 0.00 Bcf SU Anal IS Upside Case Gas RR : 0.55 Bcf

Base Case Gas EUR : 0.82 Bcf WOLF LAKE, BEL-TYON UNDE- GAS Upside Case Gas ELR : 1.38 Bcf
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m— Cumulative Water Prod ( Mol ) = Cumulative Gas Prod Base Case ( Bcf)

Figure A-77. Wolf Lake field. Beluga-Tyonek undefined gas pool.
Note that upside case remaining reserves include base case remaining reserves. Total upside gas reserves would be the difference of upside case and base case.
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WELL HAME: Ryder Scott :1)
FIELD:  Wolf Lake Reservoir a’t%,\
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, June 8 2015 Solutions 6.0 ' -1'_ {
RESERVOIR: Beluga and Tyonek (alphanumeric) (Public) o
* Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, *F: 36.0 | 50UR GAS | MOLE% | pent | Cale Least Squares Mean Fit Resulis
BOTTOMHOLE TEMP, °F: 1250 | N, 0.00 |Opionz| AGIP |Y-ntercept, BHPiz 3,008
WET GAS GRAVITY: 77| 056 |cCoO, 0.00 Apparent GIP, MMCF 2 451
TVD, FEET: 5,749 H:5 0.00 Hide | Calc | OGIP, MMCF 2431
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected® Tc, "R 345.08 S [dec) 0.35 EUR, MMCF | 2,400
Corrected® Pc, Psia: 67364 | Cy usip v | 3.00 New | Calc |Recovery Factor 09874
Wyl g, AcFUACFE: 000 | Cf psip w¢ | 332 |Form| EUR [BHPiz @ Abandonment [Adj) g
4,500
4,000 *AgpLSME ||
l\ &* & Agip Excluded
1,500 & ACgpLSMF | |
\\ £ 0Ogip Excluded
3,000 P, *AGIF= 2481 | |
\,kx A0GIP= 2431
" ®EUR= 2400
= 2,500 & ]
& T
= 2 I
; 2,000
t \
1,500 \
1,000
\‘i} l‘
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500 I -
\ o
=
s
0 —— —_— —_— —_— ol
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Cumulative Production, MMcf

Figure A-78. Material balance and assumptions for Wolf Lake field, Beluga-Tyonek Undefined gas pool.
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Appendix B. Summaries of EUR for Gas Pools, with Decline Analysis Conducted
on a Pool Basis Due to Platform Abandonment Rates

Summary Analysis 2015_C1_Gas Cumulative Gas : 994598.1 MMcF
McArthurRiver_TBU_Steelhead_MidKenaiGas 2015_CI Gas Gas EUR : 1024167.9 MMcf
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5000 3 E
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Figure B-1. McArthur River Field, Mid Kenai Gas pool, producing to the Steelhead platform.
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WELL HAME: Ryder Scott ﬂ
FIELD: McArthur River Reservoir ':"-;'m
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, May 29, 2015 Solutions 6.0 _' -:' X
RESERVOIR:  Grayling Gas Sands (Tyonek Mid Kenai Gas) (alphanumeric) {Public) o
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, °F: 35.0 | SOUR GAS | MOLE% | pant | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, *F: 120.0 N 0.00 |Cplons| AGIP |Y-Intercept, BHPIz 2,268
WET GAS GRAVITY: 27 | 0.564 [ CO, 0.00 Apparent GIP, MMCGF 1,310,799
TVD, FEET: 4 500 H:S 0.00 Hide | Calc |OGIP, MMCF 1,305,958
COND. CORR.? (Y/N): N Formation Properties | Graph | OGIP
Corrected* Te, *R: 347.32 S (dec) 0.36 EUR, MMCF 1,275,438
Corrected® Pc, Psia: 673.53 | Cy pmsip 7 | 3.00 Hew | Calc |Recovery Factor 0.9766
ViV g, AcFtACFE: 0007 |Cy psip »¢ | 351 |Form| EUR |BHPiz @ Abandonment (Adj) g3
4,500 T
i # Agip LSWIF
4,000 #ap
i A | ©Agip Excluded
3 500 [ & Ogip LSMF -
i £40gip Excluded
3,000 TAGIF= -
i 1,310,799
- & AOGIF=
E 2,500 i 1,205,958 -
-En :‘\““'k.._t‘_
E 2,000 + —
1,500 "‘H\\
1,000 =
500 %
i i
] [ A A A A — ; ‘2*
0 200,000 400,000 600,000 300,000 1,000,000 1,200,000 1,400,000

Cumulative Production, MMcf

Figure B-2. Material balance and assumptions for McArthur River field Mid Kenai gas pool (producing from the Tyonek).
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Cum Gas Prod : 16.83 Bcf - .
Summary Analysis Cum Gas Prod : 16.83 Bef
Base Case Gas RR : 0.00 Bcf Upside Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 16.83 Bcf MIDDLE GROUND SHOAL, UNDEF GAS Upside Case Gas EUR : 16.83 Bcf
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Figure B-3. Middle Ground Shoal field, Undefined gas pool, producing to the Steelhead platform.
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VWELL HAME:
FIELD:  WNiddle Ground Shoal
COUNTY, STATE: Reservoir Engineer: Islin Munisteri June & 2015
RESERVOIR:  Undefined Gas, SRS =sands (Comp from MG5-14 wellplphanumeric)

*Wichert-Aziz correction for contaminants, if any

Exder Scott 5.1_
Reservoir G‘=‘\
Solutions 6.0 : 4 W |
= 05
{Protected)

WELLHEAD TEMP, *F: 35.0 | SOUR GAS | MOLE% | pant | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 130.0 | M, 1.47 |Opsons| AGIP |Y-Intercept, BHP/z 1,593
WET GAS GRAVITY: 27 |0.5645 | CO, 0.10 Apparent GIP, MMCF 34,992
TVD, FEET: 3,550 | H,5 0.00 | Hide | Calc |OGIP, MMCF 34 592
COMND, CORR.? (YIN): M | Formation Properties |Graph | OGIP
Corrected Tc, *R: 34353 | Sy [deg) 0.00 EUR, MMCF | 3888 |
Corrected® Pc, Psia: 670.88 | Cy, psip #¢ | 3.00 New | Calc |Recovery Factor 0.9685
ViV g, AcFtACFE: 000 |'C; psip e | 0.00 |Form | EUR IBHPZ @ Abandonment (Adj) £
1,800
i 3
1,600 *AgpLSMF [ |
© Agip Excluded
1.400 . & Ogip LSMF
\ 4 Ogip Excluded
HAGIP = 34,5902
1,200 T
\\\ A OGIF = 34957
5 1,000 P #EUR=33588 | |
[-%
- \\
E 300 \
600 ik ™~
& \
o : \M\
200 =
0
i} 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000

Cumulative Production, Micf

Figure B-4. Material balance and assumptions for Middle Ground Shoal field, Undefined gas pool.
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Cum Gas Prod : * Bcf = _—
Summary Analysis Cum Gas Prod : = Bcf
Base Case Gas RR : 0.00 Bcf Upside Case Gas RR : 0.00 Bef
Base Case Gas EUR : 0.45 Bef REDOUBT SHOAL, UNDEF G-O GAS Upside Case Gas EUR : 0.45 Bcf
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Figure B-5. Middle Ground Shoal field, Undefined G-O gas pool (produces from the Beluga).
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WELL HAME: BExder Scott ,H)
FIELD: Redoubt Reservoir J“.'a\
COUNTY, STATE:  July & 2015, Reservoir Engineer: lzlin Munisteri Solutions 6.0 : -1' 1
RESERVOIR:  Undefined G-0 Gas (RU-3 only) {alphanumeric) (Public) o
*Wichert-Aziz correction for contaminants, if any (Protected)
WELLHEAD TEMP, *F: 36.0 | SOUR GAS | MOLE* | psnt | cCalc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 150.0 N 0.00 |Cplons| AGIP |Y-Intercept, BHP/z 5,145
WET GAS GRAVITY: 77 06 |CO, 0.00 Apparent GIE, MMGF 280
TVD, FEET: 11,320 | H,§ 0.00 | Hide | Calc |OGIP, MMCF 870
COMND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected Tc, *R: 38850 | Sy (dec) 0.38 EUIR, MlCF | A2
Corrected”® Pc, Psia: 67250 Cyw, psip 77 | 3.00 New | Calc |Recovery Factor 0.9907
ViV g, AcFtificFt: 060 | Cr usip’ e [441 | Form| EUR [EHBz @ Abandonment (Adj) 47
§,000
+ Agip LSMF
5000 & & Agip Excluded ||
B \ & 0gip LSMF
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Figure B-6. Material balance and assumptions for Redoubt Shoal field, Undefined G-O gas pool.
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Cum Gas Prod : 0.92 Bcf - .
Summary Analysis Cum Gas Prod : 0.92 Bef

Base Case Gas RR : 0.00 Bcf Upside Case Gas RR : 0.00 Bof
Base Case Gas EUR : 0.92 Bcf REDOUBT SHOAL, UNDF TYONEK GAS Upside Case Gas EUR : 0.92 Bcf
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Figure B-7. Middle Ground Shoal field, Undefined Tyonek gas pool.
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WELL HAME:

Exder Scott ﬂ

FIELD:

Redoubt Shoal

Reservoir &251\

COUNTY, STATE:

Reservoir Engineer: Islin Munisteri, July 2, 2015

Solutions 6.0

(alphanumeric) (Public) iS
{Protected) :

RESERVOIR:  Tyonek Undefined Gas
*Wichert-Aziz correction for contaminants, if any
WELLHEAD TEMP, *F: 35.0 | SOUR GAS | MOLE% | pant | Calc Least Squares Mean Fit Results
BOTTOMHOLE TEMP, °F: 150.0 Nz 0.00 |OpSonz| AGIP |Y-Intercept, BHPIz 3,327
WET GAS GRAVITY: 77 06 |CO, 0.00 Apparent GIP, MMCF 1,846
TVD, FEET: 6,344 | H;5 0.00 Hide | Calc |OGIF, MMCF 1,807
COMND. CORR.? (YIN): M | Formation Properties | Graph | OGIP
Corrected* Tc, *R: 353.50 Sy [dec) 0.33 EUR, MMCF | 1,780
Corrected® Pc, Psia: G72.50 Cyy, psip 77 | 3.00 New | Calc |Recovery Factor 0.9853
ViV g, AcFHACFE: Cr psip w7 | 441 |Form| EUR IBHPZz @ Abandonment [Adj) £
3,500
i * Agip LSMF
3,000 < © Agip Excluded [
\ & Ogip LSMF
2 Ogip Excluded
2,500 P R —
\ * AGIF = 1,848
\% AOGIP=180T
= 2,000 ®#EUR=1780 | —
w ‘Q‘*ﬁ
a
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1,000 %‘%\\
o
\\‘a
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\\"'\-\.
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Cumulative Production, MMcf

Figure B-8. Material balance and assumptions for Redoubt Shoal field, Tyonek Undefined gas pool.
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Cum Gas Prod : 5.73 Bef
Base Case Gas RR : 0.00 Bcf
Base Case Gas EUR : 5.73 Bcf

1000

Summary Analysis
TRADING BAY, UNDEFINED GAS

Cum Gas Prod : 5.73 Bef

Upside Case Gas RR : 0.00 Bcf
Upside Case Gas EUR : 5.73 Bcf
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Figure B-9. Middle Ground Shoal field, Undefined gas pool (producing from the Tyonek).
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WELL NAME: Eyder Scott ﬁ
FIELD: Trading Bay Reservoir &f:-"\
COUNTY, STATE:  Reservoir Engineer: Islin Munisteri, S/26/2015 Solutions 6.0 : -1'_ 1
RESERVOIR: Undefined Gas Pool (Tyonek) (alphanumeric) (Public) o
*Wichert-Aziz correction for contaminants, if any (Protected)
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Figure B-10. Material balance and assumptions for Trading Bay field, Undefined gas pool (producing from Tyonek).
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Base Case Gas RR : 0.00 Bcf Summary AnaIVSIS Upside Case Gas RR : 0.00 B
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Figure B-11. Trading Bay Field, with Mid Kenai Unallocated gas pool. Included for completeness.
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Appendix C. Summaries of EUR for Oil Pools Producing to Offshore Facilities in
the Cook Inlet

Summary Analysis Cum Oil Prod : 57497 Mbbl
GranitePt_Anna_Hemlock_MiddleKenai il EUR : 63436.1 Mbbl
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Figure C-1. Granite Point Field, with combined Hemlock and Middle Kenai oil pools, producing to the Anna platform.
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Summary Analysis
GranitePt_Bruce_Hemlock_MiddleKenai

Cum 0il Prod : 27902 Mbbl
Qil EUR : 28529.1 Mbbl
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Figure C-2. Granite Point Field, with combined Hemlock and Middle Kenai oil pools, producing to the Bruce platform.
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Summary Analysis Cum Oil Prod : 64876 Mbbl
GranitePt_GP_Hemlock_MiddleKenai Oil EUR : 72624.0 Mbbl
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Figure C-3. Granite Point Field, with combined Hemlock and Middle Kenai oil pools, producing to the Granite Point platform.
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Summary Analysis Cum Oil Prod : 197932 Mbbl

McArthurRiver_TBU_DollyVarden_Hemlock 0il EUR : 199965.6 Mbbl
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Figure C-4. McArthur River Field, with the Hemlock oil pool, producing to the Dolly Varden platform.
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Summary Analysis
McArthurRiver_TBU_DollyVarden_MidKenaiG

Cum Qil Prod : 19803 Mbbl
il EUR : 20989.8 Mbbl
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Figure C-5. McArthur River Field, with the Mid Kenai G oil pool, producing to the Dolly Varden platform.
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Summary Analysis Cum Ol Prod : 203556 Mbbl

McArthurRiver_TBU_Grayling_Hemlock 0il EUR : 208480.8 Mbbl
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Figure C-6. McArthur River Field, with the Hemlock oil pool, producing to the Grayling platform.
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Oll Well Count Cll or Water Rate

Cumulative Il or Water

Summary Analysis Cum Ol Prod : 30729 Mbbl

McArthurRiver_TBU_Grayling_MidKenaiG 0il EUR : 31738.6 Mbbl
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Figure C-7. McArthur River Field, with the Mid Kenai G oil pool, producing to the Grayling platform.
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Summary Analysis Cum Oil Prod : 17488 Mbbl

McArthurRiver_TBU_Grayling_WForeland 0il EUR : 18917.2 Mbbl
10000 =10
3000 5 Fo
gwuu = el g2
500 3 E05 @
& ] [ w
5 : 8
~ 100 o1 O
S 501 E 0.05
o ] [
].D Trrrrerrrrrerrrrrerrrrrrrerrrrrrrrrererrrre e rerr e e e e e e e e e e T D-Dl
196971 73 75 77 79 81 83 85 87 89 01 93 95 97 99 01 03 05 07 09 11 13 15 17 19 21 23 25 27 29 31
m—— \\/ater Rate (PD) ( bbl/d ) e (il Rate (PD) ( bbl/d )
m— (a5 Rate (PD) ( MMcf/d ) s Forecasted Oil Rate ( bbl/d )
4.0 - 125
o 32 -100 €
C ] 3
3 ] r o
8 244 L7s 2
3 ] 2
% 16 50w
(=] b I o
0.8 - - 25
] ‘Constant well count since forecasted as a growp. [
0.0 R e e e I L I e LA B R B o ho o i i b L I B o I I b I i B I B 0
196971 73 75 77 79 81 83 85 87 89 91 93 95 97 99 01 03 05 07 09 11 13 15 17 19 21 23 25 27 29 31
Active Gas Wells Active Oil Wells Active Qil Wells In Forecast
E
mn
= T 2
o] Fs0 @
= L [
[s} =
P ®
= 3
£ =
g o]
3
(&)
10 e T T T T e T e T T T T T e T T T T e T T T T e e T e — 10
196971 73 75 77 79 81 83 85 87 89 91 93 95 97 99 01 03 05 07 09 11 13 15 17 19 21 23 25 27 29 31
Date i
e Cumnulative Oil Prod ( Mbbl ) s Cumnulative Gas Prod ( Bef )

s Cumulative Water Prod ( Mbbl ) Cumulative Forecast Oil { Mbbl )

Figure C-8. McArthur River Field, with the West Foreland G oil pool, producing to the Grayling platform.
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oll well Count Oll or Water Rate

Cumulative OIl or Water

Summary Analysis

Cum Oil Prod : 138144 Mbbl
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Figure C-9. McArthur River Field, with the Hemlock oil pool, producing to the King Salmon platform.
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Summary Analysis Cum Oil Prod : 8029 Mbbl

McArthurRiver_TBU_KingSalmon_MidKenaiG il EUR : 8095.0 Mbbl
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Figure C-10. McArthur River Field, with the Mid Kenai G oil pool, producing to the King Salmon platform.
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Oll Well Count Oll or Water Rate

Cumulative OIl or Water

Summary Analysis
McArthurRiver_TBU_Steelhead_Hemlock

Cum Oil Prod : 3933 Mbbl
Qil EUR : 6121.0 Mbbl
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Figure C-11. McArthur River Field, with the Hemlock oil pool, produc
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Oll Well Count Oll or Water Rate

Cumulative OIl or ¥Water

Summary Analysis Cum Oil Prod : 8473 Mbbl
McArthurRiver_TBU_Steelhead MidKenaiG 0il EUR : 9760.5 Mbbl
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Figure C-12. McArthur River Field, with the Mid Kenai G oil pool, producing to the Steelhead platform.
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Summary Analysis
MIDDLE GROUND SHOAL, A OIL

Cum Qil Prod : 2838 Mbbl
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Figure C-13. Middle Ground Shoal Field, with A QOil pool. Included for completeness.
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Summary Analysis
MIDDLE GROUND SHOAL, B,C,D OIL
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Figure C-14. Middle Ground Shoal Field, with B,C,D Qil pool. Included for completeness.
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Summary Analysis Cum Oil Prod : 80183 Mbbl

MGS_Aplatform_EFGoil 0il EUR : 86940.2 Mbbl
5
10 g =10
3 FS
2 £
10 - L
5 S
1 F 0.5
B 10" FO05 o
I [, O
5 0] o1 ©
S 10° £ 0.05
(o] E 1 E
1" i
lD LIS UL U U U U L L I U I I L UL I I I L I L I L LI U I L N L B I I I I I I I I I L I I D-Dl
1965 68 71 74 77 80 83 86 B89 92 95 93 01 04 07 10 13 16 19 22 25 28 31 34 37 40
m— \\/ater Rate (FD) ( bbl/d ) s (0| Rate (PD) ( bbl/d )
(a5 Rate (PD) ( MMcf/d ) —— Forecasted Oil Rate { bbl/d )
20 125
16 C100 ¢
£ ] r 5
3 7 8
G 12 F75 =
s 2
Z 8] Fs0 g
(8] B - o
4 25
7] Constant well count since forecasted as a group. [
0 T T T T T T T T T T T T T T T T T e T T T T T T T T T T e T T T T T e T T T T T T T T T T T T T e e — O
1965 68 71 74 77 80 83 86 89 92 95 93 01 04 07 10 13 16 19 22 25 28 31 34 37 40
Active Gas Wells Active Oil Wells Active Qil Wells In Forecast
o 100
a
g w
5 @
5 @
o 10 E
= 3
] E
2 3
= §
a
10 T T T T T T T T T T T T T T T T T T T T T e T e T T T T e T T T T e T T T e e e e — 10

1965 68 71 74 77 80 B3 86 89 92 95 98 DlDaE;% 07 10 13 16 19 22 25 28 31 34 37 40
e CLumulative Gas Prod ( Bcf )

s CUmulative Oil Prod ( Mbbl )
Cumulative Forecast il { Mbbl )

e Cumulative Water Prod ( Mbbl )

Figure C-15. Middle Ground Shoal Field, with combined E Oil, F Oil and G oil pools, producing to the “A” platform.
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Summary Analysis Um0l Prod : 57510 Mol
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Figure C-16. Middle Ground Shoal Field, with combined E Oil, F Oil and G oil pools, producing to the “C” platform.
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Figure C-17. Redoubt Shoal Field, Undefined Oil Pool, producing to the Osprey platform.
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Summary Analysis
TBF_MidKenaiE_16c0rmp
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Figure C-18. Trading Bay Field, with the Mid Kenai oil pool producing to the Monopod offshore facility.
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Summary Analysis Qum il Prod : 15064 Mobl
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Figure C-20. Trading Bay Field, Hemlock oil pool, producing to the Monopod offshore facility.
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Figure C-21. Trading Bay Field, Mid Kenai B oil pool, producing to the Monopod offshore facility.
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Figure C-22. Trading Bay Field, Mid Kenai C oil pool, producing to the Monopod offshore facility.
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Figure C-23. Trading Bay Field, Mid Kenai D oil pool, producing to the Monopod offshore facility.
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Summary Analys

Cum Oil Prod @ 1522 Mbbl

TRADING BAY, UNDEFINED OIL
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Figure C-24. Trading Bay Field, with Undefined Oil pool. Included for completeness.
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Summary Analysis

TRADING BAY, W FORELAND OIL
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Figure C-25. Trading Bay Field, with West Foreland Oil. Included for completeness.
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Appendix D. Summaries of EUR for Oil Pools Producing to Onshore

the Cook Inlet

Summary Analysis Cum Oil Prod : 6270 Mbbl
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Figure D-1. Beaver Creek Field, Pool-Level Analysis of Production from the Beaver Creek oil pool.
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Summary Analysis
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Figure D-2. Hansen Field, with Hansen Undefined Oil pool. Included for completeness.
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Figure D-3. Swanson River Field, Pool-Level Analysis of Production from the Hemlock oil pool.
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SWANSON RIVER, HM-STRL UND OIL
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Figure D-4. Swanson River Field, Hemlock-Sterling undefined oil pool.
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Figure D-5. Swanson River Field, Undefined oil pool.
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Figure D-6. West McArthur River Field, Pool-Level Analysis of Production from the Hemlock Undefined oil pool.
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Figure D-7. West McArthur River Field, Pool-Level Analysis of Production from the West McArthur River undefined oil pool.
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