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SPONSOR STATEMENT FOR SENATE BILL 309

"An Act amending and extending the exploration and development incentive tax credit under the Alaska Net
income Tax Act for operators and working interest owners directly engaged in the exploration for and development
of gas from a lease or property in the state; providing for an effective date by amending the effective date for sec.
2, ch. 61, SLA 2003, and providing for an effective date.”

Senate Biil 309 makes three substantive changes to Alaska’s oil and gas tax system that will
encourage development. First, AB 309 amends and extends the exploration and development
incentive tax credit that was originally enacted in 2003 by the 23rd legislature. This tax credit
continues to be applicable, under the Alaska Net Income Tax Act, to operators and working
interest owners directly engaged in the exploration tor and development of natural gas, primarily
in the Cook Inlet area.

To more strongly encourage companies to invest additional capital in exploring for and
developing new natural gas reserves, this legislation makes five significant changes to current
faw:

s Expands the application of the credit to development drilling within an existing field.
Increases the amount of the credit to 25% (from 10%) of the amount of qualified capital
investment and qualified services spending.

e Changes the limitation on the amount of credits that can apply in a single year to 75%.

e Removes the "successful efforts" requirement that developers must find and deliver new gas
resources to market to qualify for the credit.

e Extends the sunset date of the investment tax credit from January 1, 2013 to January 1, 2020.

Senate Bili 309 also establishes a special production tax credit for the first three wells drilled into
the pre-Tertiary strata of Cook Inlet with a jack-up drill rig. This unexplored segment ot the
Cook Inlet may contain significant oil and gas resources and offer an opportunity to offset the
decline of Cook Inlet reserves.

Finally, SB 309 makes two changes to Alaska’s production tax system to encourage exploration
and production. First. SB 309 repeals the provisions that require small explorers to make an
expenditure equivalent to the credit they receive within 24 months in order to sell the credit back
to the state. Finally, SB 309 also waives interest on an underpayment of production taxes when
the underpayment is the result of a retroactive change in regulation.
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Annual natural gas production and supply in the Cook Inlet area have been declining for a
number of years. During the same time, domestic demand has been increasing steadily.
Therefore, a sharp increase in drilling to find new reserves is drastically needed. The Department
of Natural Resources projects that most of the new gas needed will be found in existing fields.
The original Investment Tax Credit enacted in 2003, while modestly successful in stimulating
new drilling, did not incentivize development drilling in existing fields. These changes will go a
long way toward achieving that goal.
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SECTIONAL ANALYSIS FOR CS SB 309 (FIN)

Please note that a sectional analysis is not an authoritative interpretation of the bill. The bill itself is the
best representation of its contents.

Section 1 amends AS 43.20.043 (a) by increasing the gas exploration and development tax credit
to 25% on qualifies capital expenditures and annual costs from 10% for investments
made after December 31, 2009.

Section 2 amends AS 43,20.043 (b} to conform to the changes made in section 1.

Section 3 amends AS 43.20.043 {c) to replace the 50% cap on the application of the gas
exploration and development tax credit against the Alaska Net Income Tax with a cap of
75%.

Section 4 amends AS 43.20.043 (e} to ensure that the value of a credit under AS 43.20.043 is

passed through to consumers in a rate base submitted to a regulatory agency.

Section 5 amends AS 43.20.043 (g) to clarify that if a taxpayer elects to take a credit under AS
43.20.043 the taxpayer may not also claim a tax credit or royalty modification under
other identified sections of Alaska law.

Section 6 amends AS 43.20.043 (i)(1) to allow a taxpayer to claim a credit under AS 43.20.043 for
development in an existing field and for an expenditure that does not lead to
production. Section 6 also clarifies that topping plants, treatment or liquefied natural
gas and other manufacturing plants are not qualified expenditures.

Section 7 amends AS 43.20.043 to clarify that a credit under AS 43.20.043 may be taken in the
year in which the expenditure is made or cost is accrued, or in the following tax year.

Section 8 amends AS 43.55.020 by adding a new subsection that allows the department to waive
interest on the underpayment or overpayment of a tax liabiiity if the underpayment or
overpayment was due 10 a retroactive regulation change.

Section 9 amends AS 43.55.025 (a) to create a special tiered exploration tax credit of 80, 50 or 100
percent of total exploration expenditures.

Section 10 amends AS 43.55.025 by adding a new subsection {m) to clarify that the special credit
established in section 10 is for the first three unaffiliated wells drilled into the pre-
Teritary strata in Cook Inlet using a jack-up drill rig. Also caps credits; lesser of 100%
credit or $25 million, lesser of 90% credit or $22.5 million; lesser of 80% credit or $20.0
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million. Only one credit per person, may not include cost to construct or manufacture a
jack-up rig and must be for work performed after June 30, 2010. If exploration results in
sustained production of oil or gas, 50 percent of credit received shall be repaid.
Taxpayer obtaining credit in this section may not claim credit under AS 43.55.023 or
another provision in this section for the same exploration expenditure. Provides
definitions for “jack-up rig”, “reservoir’ and “sustained production”.

Member
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Section 11 amends the uncodified law related to the carry forward of credits accrued under AS
43.20.043 beyond the sunset date of the credit.

Section 12 repeals AS 43.55.028 (e} (2) and (e) (3) which requires a small producer accessing the oil
and gas tax credit fund to make additional expenditures within 24 months of claiming

the credit.

Section 13 amends the uncodified law of the state of Alaska to add transition language for the
changes made in section 8.

Section 14 amends the uncodified law of the state of Alaska to make section 8 retroactive to
January 1, 2006.

Sectign 15 amends the uncodified law of the state of Alaska to conform the retroactive application
of regulations under section 8 to other retroactive regulations issued by the
department.

Section 16 extends the sunset of the tax credit under AS 43.20.043 to 2016 from 2013.

Section 17 adds an effective date of July 1, 2010 for section 12.

Section 18 adds an immediate effective date for all sections other than section 17..
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Offered in the House By Hﬂ\«\/‘( <)
To: CS SB 309 (FIN), Draft Version “26-L51629\5" é'{ﬂ | *‘Z C
To page 8, line 24: B\’ \?CT/U'(J"R

Delete “2024” and insert “2020” \/
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AMENDMENT ﬁ'l/f

OFFERED IN THE HOUSE
TO: CSSB 309(FIN)

[—

Page 4, line 6, following "chapter":

2 Insert "3
3 (4) _shall agree, in writing, to the applicable provisions of
4 AS 43.55.025(f)(2) and shall submit to the Department of Natural Resources all
5 data that would be required to be submitted under AS 43.55.025(f)(2) for a credit
6 under AS 43.55.025" '

L -1-
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TO: CSSB 309(FIN) A ¢ %V §
1 Page7, lines8-9:
2 Delete "at least 3,000 feet below the base of the tertiary-aged strata"
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Introduction

state may take its share of oil production “in-kind” or “in-value.” When the state takes its royalty share in-kind (RIK),

it assumes possession of the oil or gas. The commissioner of Natural Resources may sell the RIK oil or gas in a com-
petitive auction or through a noncompetitive sale negotiated with a single buyer. When the state takes its royalty in-value
(RIV), the state’s lessees who produce the oil or gas market the state’s share along with their own share of production, The
lessees remit cash payments on a monthly basis for the state’s RIV share,

Over the last 30 years the state has taken about one-half of its royalty oil as RIK. The state has sold nearly 800 million
barrels of RIK oil during this time, nearly all of it in-state. Pricing terms have been targeted to provide the state at least as
great a price as would have been received had the royalty been taken in value. Volumes to be delivered are typically cast
as targets within a defined range, rather than precise specifications of barrels. Lease terms require that when the state
elects to take RIK it must provide 90-180 days notice (depending upon the lease) of a percentage of royalty to be taken in
kind, rather than a specific number of barrels to be taken in kind; the uncertainty as to future production volumes makes
a precise specification of RIK deliveries impossible.”

The state of Alaska receives a royalty of approximately 12.5 percent of the oil and gas produced from its leases. The

These in-state sales have provided an important supply security, thereby stimulating Alaska’s refining industry by pro-
viding long-term supplies of oil to each of the state’s four refineries. Over the years, state RIK sales fueled many contro-
versies and policy debates over the appropriate use of the state’s natural resources.

Cook Inlet

n 1969 the commissioner of Natural Resources negotiated a sale of 100 percent of the state’s royalty from Cook Inlet
Ito the Alaska Oil and Refining Company. Within months of signing the contract, Alaska Oil and Refining Company

merged with the Tesoro Petroleum Company. Tesoro subsequently built a new refinery in Nikiski on the Kenai
Peninsula next to Chevron’s refinery, built in 1964. Between 1969 and 1985 the state sold all of its Cook Inlet royalty oil to
the Tesoro refinery. By 1980, the production decline in Cook Inlet prompted Tesoro to negotiate the first of several sales
contracts with the state for supplies of RIK oil from the North Slope. By the end of 1985 Tesoro had replaced its Cook Inlet
RIK volumes with supplies of RIK from the North Slope.

In 1987 the state began to export Cook Inlet RIK cil to the Chinese Petroleum Company. These volumes were produced
from fields on the west side of the Cook Inlet after the federal government exempted Cook Inlet production from export
administration regulations. The state sold 97 percent of the royalty production from the McArthur River, Trading Bay,
North Trading Bay, and Granite Point fields in a series of one-year competitive auctions. In 1991 deliveries under the last
Chinese Petroleum contract were halted under force majeure following the December 1989 eruption of the Mount Re-
doubt volcano, There have been no Cook Inlet RIK sales since (See Table IV.8).

North Slope

ver the past 25 years, the state has held nine RIK sales involving portions of its Alaska North Slope (ANS) royalty
Ooil production. These sales are summarized in Table IV.7 and Figure IV.3. In 1976, the state signed a six-year contract

with Golden Valley Electric Association (GVEA), the electric utility in Fairbanks, to sell approximately 3,300 bar-
rels of ANS crude oil per day as turbine fuel. GVEA did not exercise its option to take RIK until 1981 and it traded these
volumes with Mapco (now Williams Alaska) in exchange for refined fuel. The state subsequently sold RIK ANS to GVEA
in two other contracts until 1992, As in the first contract, GVEA traded these volumes with Mapco.

In 1978 the state contracted with Earth Resources Company of Alaska, predecessor to Mapco Alaska and Williams
Alaska Petroleum Company, to supply 15 percent of Prudhoe Bay RIK oil production less the quantity dedicated to
GVEA. This 25-year contract expired in December 2003. Williams received a maximum of 35,000 barrels per day of RIK
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oil produced from the Prudhoe Bay Unit under this contract and supplemented this supply with new agreements for
another 28,000 barrels per day.

Tesoro has been an important North Slope RIK customer. Tesoro negotiated and bid for several contracts that supplied
it with RIK supplies from 1980 to 1998. Chevron was another big purchaser of North Slope RIK for oil supplied to its
Nikiski refinery from 1980 through 1991, when it finally shut down its Nikiski refinery. Petro Star Inc. purchased North
Slope RIK from 1986 through 1991 for its new refinery at North Pole. In 1992 Petro Star negotiated a 10-year contract with
the state for a supply of RIK from the Kuparuk River Unit. With this contract in hand, Petro Star was able to build the
state’s newest refinery in Valdez. As it happened, Petro Star elected to take no oil under this contract and the contract
expired automatically nine months after it had been signed.

The state also held competitive auctions of RIK oil during the early 1980s as part of a program to routinely offer RIK
short-term contracts. Winners of these sales included in-state refineries but also several refineries located outside the
state. Many of these buyers were also ANS producers. About 46 million barrels of Alaska North Slope RIK crude oil
were sold in these auctions but the program was interrupted after the general collapse of oil prices in the mid-1980s. In
January 2000, the Division of Oil and Gas published a Notice of Interest in Sale of State Royalty Oil. The response to this
notice by prospective RIK purchasers prompted the division to plan for a competitive bid auction for volumes of RIK oil
produced from several North Slope fields. The sale was subsequently held in August 2000 but no bids were offered.

In September 2003, the state negotiated a temporary contract with Williams for the period January 1, 2004, through
March 31, 2004. The state also negotiated a new 10-year contract with Flint Hills Resources Alaska, LLC (FHR), signed by
the Governor on March 9, 2004, enabling FHR to take over the Williams' North Pole refinery on March 31. Deliveries of
royalty oil under the new RIK contract began April 1, 2004. The state sold approximately 57,537 barrels per day to FHR, or
more than 64 percent of the total royalty oil produced on the North Slope for the period January 1 through December 31,
2008,

The contract contained special conditions which serve as additional consideration for FHR's purchase of the state’s
royalty oil. FHR will maintain gasoline wholesale rack price parity between Anchorage and Fairbanks. FHR has invested
approximately $100 million to install clean fuels processing equipment and facilities in the North Pole Refinery and/
or elsewhere in Alaska. It has fulfilled and enhanced the previous commitments made by Williams to the Government
Hill Community Council in Anchorage to address concerns about gasoline storage tanks near Government Hill and has
undertaken additional projects to improve the Anchorage Tank Farm Facility. FHR will also continue to ship refined
products to Anchorage via the Alaska Railroad, (FHR shipments represented 41 percent of the total freight loadings for
the Alaska Railroad for 2008).

In Fairbanks, FHR has studied the use and viability of the hydrant fueling system at the Fairbanks International air-
port (FIA), concentrating on promeoting FIA to cargo carriers, evaluating and upgrading FIA fuel distribution facilities,
and charging a jet fuel customer in Fairbanks the same or lower price as FHR charges that same customer in Anchorage.
FHR met all of these conditions for 2008 and has performed upgrades of their fueling facilities at FIA, primarily related
to environmental remediation and compliance on their lease lot.

Royalty-in-Kind Policy

generated controversy and debate in the state. Several issues arose as the RIK program evolved. Is the state better

off negotiating sales one-on-one or auctioning RIK through competitive tenders? How much public input should be
encouraged? Should the state subsidize the local refining industry through price breaks? What kind of oversight should be
required? The debates of these questions led to the present program as set out in statutes and regulations.

When disposing royalty oil or gas, the commissioner is bound by AS38.05.182 and AS 38.05.183. Further, the Legis-
lature established the Alaska Royalty Oil and Gas Development Board (Royalty Board) under AS 38.06 to oversee the
department’s RIK program. Regulations under Title 11, Chapters 3 and 26 govern the actual disposition of royalty and
the sale of RIK. (See http://wwwlegis.state.ak.us/folhomehtm for more information).

The earliest RIK sales, notably Tesoro’s first Cook Inlet contract, the first GVEA contract, and the Alpetco contract,

The rules that govern the sale of RIK may be reduced to a few principles:

= Any disposition of the state’s royalty must be in the state’s best interest. The state should sell its royalty rather than
take it in-value as long as the best interests of the state are served.




Royalty-In-Kind

* The state must receive a price for its RIK that is at least as much as it receives when the state takes its royalty in-
value.

Under certain circumstances, the state may sell its oil in a negotiated sale, but competitive sales are preferred.
Although the price of RIK must equal or exceed the price of RIV, a review of each sale must consider economic,

social, and environmental effects, In this way, benefits may be attributed to the sale of RIK to local refineries that
would not be generated by sales to outside purchases.

The public is a part of the process. Depending on the terms of the sale, the commissioner will publish best interest

findings and solicit comments on the sale from the public.

The Royalty Board must be notified of any disposition of RIX. For supply contracts of more than one year, the Roy-
alty Board must evaluate the economic, social, and environmental effects of the sale, convene a public hearing, and
recommend approval of the sale to the Legislature.

-

The Legislature approves long-term contracts by enacting legislation

The near-universal practice of the Department is to make its sales at or near the location of production. The RIK
buyers take title upstream of necessary transportation infrastructure, and must arrange for transportation them-
selves. In this way, transportation risks are borne by the purchaser, and the state minimizes its need for staffing to
administer RIK sales.

~——— - e

" . Division of Oil and Gas 2009

tael AR Ll e e

5352




Production (Thosand

2008, % s

L e

R I R ) I N A

1997 Wy R E o A ned VARMART T T 34 10,9783 2] 7-a10,9783
1998 106.1 - . - 2,692.5 - 26925 10,8862 -] 10886.2
099 b H ] L U700 g e g AT92Y & T AL e Pel. e o 13k C 20838 e ¢ - - Sf v 2.763.3] T.10,82200 10 A -1+ 10,8220
2000 - 1446 - 1446 196.6 - 196.6 19431 - 1,9431 9,8379 - 9,897.9
0018, T S 040y ey ailse . 1040f . c 278581 o 27856 - 1606.0Y . F 89691 L 907647 << <l T 90764
2002 - 8.0 - 87.0 3,403.4 3,403.4 1,483.5 . 1,483.5 89216 - 69216

N e R R T T R 21,5354 . BO058Y 4. & b | B,0058

2004 3,642.3

36423 834.3 390.2

1,224.5

7.976.8

L
305.3

8,2821

10775]

44986

~ETE138.0

-t 76366

2006 32739 404.6

3,678.5

815.3

2005 0 . R N Ay VA Y S Y Y T R R

8631

21203

5,080.6

7,200.8

2007 v [ oL

| 3460.0 £ 03641

1440551 -4

A1 B ET02 Jen o T7O.3]

9180

N

oG8

frr . =

790.9

402.0

5,695.7

2008 T . O J 2305 15873

3,907.8 ] 6,007.7
o oy b R i R RN i I T S S T
Revenues (Th
1997, Lzl o 2 & e PR gy I P eAD BRI ¢ =it $42.8B6F. . 8150137 - =F ... 3150137

1998

- $18,147

$18,147 $62,772

382,772

T N

RE I

V0857 826361

T S2E A6

o28136,802]

- 17 5136,8021

2000 Te2612]  $4,599

$4,539 $42,350 -

2001 B L R T T

706,00 w2 1e

$42,350|  $220,539

$220,539

- §31,7961 - $160,694 1 "

" - 5160,694

2002 $108 $62.818

$62818]  S27128

$27.128 H

173,379

$173.379

200374 o i TroftSdel T SBOEBAY T T oYy

 §BG.684Y, - $35,753) . &

' 24 535,7531 - o8

211,369

I

- a7

- $211;369

2004 30 §122,667

$122,667 $24,455 $14,219

$38,674 $

205,120

$11,578

$266,699

200557 1] Cla s P SRTEY. 7 201866 & ¢ -

£ §201.866 .+ $6,831

Fan | 847,365,

3541974 §186,238

-~ $159,863

- 2 $346,101]

2006 $igh|  s2854]  $183449)  $2625

$215,274 -$2,937 $46,279

$43,343 3

109,198

$205,880

§405,078

2007, 4 [ b s ime o <% 4 38991, 5248,9801 572,853

$321,843 1 < 5 "$1,451

175 $4B.036] .. 340486 - $56.191

£+ §373,458]

7 $420,589

2008 §1 $274 $207,408|  $155372

$362,779 §7.161

| snnz

§78,273

$47,425

$515,948

$563,372

Revenues include interest from revisions and settlements in the year received.

Eiaie o RV

Produgtion (T| ouands of arrels)

199775 e T 268701 e s

T F 183996

s 7261396

FLET44539.01 -

.+ 51,4988

1298 3,8334 28334]

11,810.5

27,981.6

39,7921

56,310.2

4999775 Fio 13 B 2659287 T Y Ao i o T2699 00

FEF 4-15508,57

N AGAT0T ]

34,579.2.

Ty 50,5444

2000 2,613.9 - 2,613.9

13,053.5

19,290.3

32,343.8

47,040.0

0015 3% 4 5 i= 28B7.9] TLonl 42 BAT.OYLS

1o 136435

i-n 1518700

_'28,83061

+r453043

2002 2,570.7 - 2,570.7

11,794.8

15,509.5

27,304.4

47,7798

2003, ° = ol Foov 256071 ¢ S e 2 BRQTAT

s, D 68924

4% 20,630.5

i 26,119.81

¥* . 48186.9

5,641.0

18,4781

24,119.2

45508.2

2004_ 1,534.2 2,573.9
D L 01907 1

{5 5,541

g BAE Y

i -

iE

22092.3

423587

193.4 1,829.2

B6,467.6

11,267.2

177548

35,665.0

52741 -1,668.3 ) - o

Ll

- FREA4E 004

.+ BAB,510.8]

T 182869 .

“he 34.937.2

1.621.7

18,025.0

32,8003

58.7 , 568,727.7 1,054,475.7
Revenues (Thousands of Dollars)
LA R SN R R A X A . E 403407 7 Sass 01T - s626,042 ] < 8857872
1998 $18,608 - $18,608 - - . $73.462 $227,032 $208,313 $416,413
1999, - - 7T e T ¥R BOGE R e O CRaBORY] e AT 5o WU LT T w R T T T TR g0 04 8260, 2461 U0 54294501 * “$626,358

2000 $56,730 - $96,730

$275,928

§461,464

§737,392

$1,064,162

PR B L A S I - DL LT RS

Coab ey, $1,584]

ERGEE

- $279,804

> -§516,2681 '

“$808,722

2002 §48,818 $48,818 $75,797

- $75,797

$201,726

$320,378

$522,104

$910,151

2008 - . - h. o .861,255). 0 % il... . 8612651+ - 8123763185

T T AT

. $114,5581

ST $507,952

e $622,5095

5 $1,144.385

2004 $44,971 $37,287 562,258 67502] 109196 196,698

$172,637

$631,564

$804,501

§1,514,495

2005 7 . G Vo USRUY4TeRE T - 504.638] o 8604241, . PA3005[-,. -~ 104]--: 3. 243398

o $236,535

. 3805939

- 31,045,474

T
)

_§1,991,222

2008 $9,858 $92,003 $101,860 73,483 183,156 256,639

$369,588

$651,728

§1,021,616

$2,046,364

FoTsEmay L, T see el - §i0sTe0;T

1480251 T 8862317 T 236847

R

T SEaBE

SR, . .

253,071

§12.494 $142804 SI55008] 27158

2384|2767

T§568.728]

054476 8§

1623203]

$3,008.753

v
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Production (Thousands of Brrels)

1997, - Jn v 303,58 R T IES 51,3110 5. 62,6088
1998 259.8 6024 1,335.0 57,645.2
1999, 4 - T ATl ~-5g7.20 o822 T 57963
2000 19,2 602.8 1,248.6 43,3885
2008~ 4771083 L e TIE M TR Aa52.41 A TR TaB T
2002 105.2 697.0 1,337.2 49,1171
2003 . P gagl o 1T T BIBET w S AANTE, - - v 45,3148
2004 84.0 4245 ] 920.8 46,420.0
[2005.°5 " Y1 T o 3403 © T, , FRTE T 43RS
2006 73.7 284.0 54.6 134 6706 36,3355
2007, ¢ A w05 e LAl S B T ey BT WS T AP35 4846
2008 61.3 1747 38.6 47 454.4 33,2547
LY S I R RS S Ly ek el S
hoysands of Do!lars)

N T s S S AR o ogi102]t - $10,561 17 R ol et R Eea3 p33LL - i $BT6 456
$2,813 - $544 $2,244 $853 35,902 $13,809 $430,222
©Bo,000  r  SEABB] T YR | . $O,078] i iBA0B L% & $1,961 | . ~88,017 o e e A v Gl | 619,380 (e T §ed5738
54,201 $3.840 $1.491 $4,647 $821 $2,632 $17,073 $37,495 $1,101,657
L 7w 826151 T2yl $2.050 0 - 0593 v ~§4,338 0. 5o SAT6] . ¢ n85.5004n &1 313,908 -l - 7T $835,437
$2,337 $1,850 $619 $5,428 $494 $1,609 §14,992 $54 $340,214
it et TR82.633LRs §2 MO e §349%5 40785103, ¢ SA% 62 T§1,876]- % $14,6030.070 782,736 & | SH140EL $1,175,186
$3,066 $2,764 - $11,544 - $2,021 $14,732 $2,807 $500 $37,835 $1,549,330
Al L $3. 2] -2+ $3,354 R N N R N S R T e T i s B G Ty $2,030,041
$4,287 $2,855 - $9,328 $2,905 $17,020 $3,209 $754 $40,449 §2,086,813
ot GAIGGYIS . §3,050 1 L e ¥ R §8,008] e Feny $1632] 77, $15.8500 2 283 008 o7 =7 $4BELT T TN Ly o §36,0441 ¢ - F 4 §2,373,015
$5.974 $4,485 - $10,880 $2104 $17,483 $3,929 $521 345,406 $3,054,198

Revenues include interest from revisions and settlements in the year received,
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Table II.2 Recent Royalty Oil Production by Lessee

NORTHISEORE

Production [T housands of Barrels)

“i;'; 2004, i -

P A T A N T T P T R

AmeraﬂaHess - - - - - - -
Amoco e T 1 tet T ogerl e apsTi ot v 199% <t e Hate Tl P S DT e
Anadarko . - $0 01 938

Arcosh . - CUATAZ0F T sat e 40,790 L E A sl e

Armstrong - - - <1 1

BPAmericaProd Co. = » s -, M HL o TR R A R S N S R R T

BP Exploration 16 683 13,595 14,233 11,869 11,075 14,451 13,698 9,555 8,527

Chevron - ¢ - - R G o BAL *n B TTE ame B 18] e GBI 601 % 59

CIRI 30 1 . - - - -

ConocoPhifips AK ¢ 7 <[ o o ] Ev aath b s kg Lok 11,2250 TG 9RO 1 ¢ 0145 7912 .

DOYON 6 5 4 3 3 1 <1

ENI Pétroteum USLLC , rlpsee™ e vr, o Fo & 5 i o 5 0 4] A E R A ISR R )

Exxon 5,571 3,563 4,815 - . - - - - - -
ExxonMobil %, i 5 s B ER RS O R T RS R A I R i
ExxonMomlAK Produchon - - - - - 1,926 1,699 1886 2118 2,192
ForestOl . . ss > ] | RS | B RIS PR | IR ) i IR K T
Kem McGee - - - - - - 1 1 1
 Mapco 1978 Contract . % 12,6520, 114481« #2:12,442 12718] dz.E0] i 123674 12,583) e T S i W]
Mapco 1957 Contract 4,451 - - - - . - - -
Marathon ., * R B

Mobil

195

NANA T T F T

) ',h_14 G

Cxy

224

| Petrofina. ! 4

R LEY.

Phunlllc

13

[ PRilfps

Philips Alpme Asaska ]

Pioneer  * 7 -

Tesoro

[Texaco F=w

'“:15":.=-g‘:.¢i.7€15 ok R

TotalFina ELF

Union Texas Petroleum

I

St s

Slers

Unocal

732

570

Wiliiams 98 Contragt "4

= %0 6,628

RTINS

658217 A

Flint Hils Resources AK,
LLC

17,632

Produchnn (Thousands of Barrels)

X 1997 -, 19987 [+ 1989 - |+ +2000 « &7 2001 «1, - 2002 I+ 2003 [~ .2004° 7] " 2005 L2006 .- | 320071 2008 7
Conoco Phl“lps AK - - - - - 1 - R K R
Crass TImbers/XTO, _ ol .-+ - =1+~ = F 5yl T g ik O :.:ﬂ149‘- T e 109
Devon - - - - - - . R .
Forcenergy/Forest Gl “1+2 *+- 7377 4365 7 - 45] a0 % 42BLi.c Lt4851 - . ] R 7T A 1 P
MdbiIIExxon Mot AKY. @ 7 116] ‘= 1 ‘gl w78}t ‘ W, o .
 Prod- LTl S, R § RS A captis Q:
Paclfic EnergyAK - - - - - - - R . . R

Piopger ™ "o v - RS P SRR L e i N I A AR AN

Shell 151 |- 196 - - - - - . . -
Stewart &, ) 30 R . R P S N A R ) SE
Unocai 543 512 569 576 593 565 454 301 253 217 169
XTOE "w 2» = % M AR WA PGS N T ok O R RS e
CookInletTOTAL & . -F % 1301 =" 0335} .- 1252 » % 1,248} ~  1,3521-% 4 1,337, 1128 921t 780% L -, 61t 5471 . 3 '4bA;
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Revenues {‘ﬂwusands of Dollars]

% 2005 .71 200675} 7 2007 ¢ E e

7 1997. 50037 -7 20040 %

. +-4998 Fn | 199957 £ 120004
Amerada Hess $34

Amogo’, s 0 e BT TR T BT L §U556 | - $2ACA] 7 - 520620 - ie” A R S S T Ry e it
Anadarko _ . . $12 ) 520057 527427 §43,352| 344,825 su 803
Ao #m S e TIE BTRS 2B §TE 766 - 196,879 ¢ T L i T R BT PN S Bk

Armsirong - - - - - - $4 .
N L A s N B o N O X T N e e o R B - R
BP Exploration $216,022 §85,263| $158,955| $249,682| §208,250; $267,287 | $325,241| $301,848 $391,141 $318, 659 $295,845]  $463,851
Chevron® =~ 5o - oot $1.2741 - 1 oo $1.0441 V81608 s 5o S1A220* 620700 81437 SSLTEL - 828507 - §10,69d1~ - $2,8341 ™" §6,452
CIRI - - $160 - - - - - -
ConocoPhlllips AK ™ $og 2t P ‘e i 6 g ] $211,230] 8214806 1, 1 $297,445T, - $353.413] T $337.5801 - $329,594 1 . $414119
DOYON 554 $44 $64 $40 §4 $125 $3 $5
EN| Petroléum US LLG =, - | L8y w o dey I SR NS AR T I N e
Exxon - - - - - - 57 $34
ExxonMobils 5~y s el i o BEER A Lf T2 2 LR EL LT 508 418 (5.«‘3'583,9‘45 e A Y NS o N T O T
ExxonMobil AX Produciion - - - - - $69,780 $37,737 $54,093 $81,5491  §130,038 586 ?26 $200,463
Forest Ot ., st™. % lhar™ s §B3Y o ST 0 S N $A3Y Nk 501 it ST N 837 TSR 4 L 829 L. $43 7 $19,758 s TE
Kerr McGee - - - - - - - 322 $60 -

Mapco 1976 Contracte - ¢ 7| - +§185,0001 . $90,752] ~ §166,4271 27 8308,3697 + $223,123 1" < $247,2454 . SH10,0601, ¥ . $179 L o2~ = toy ¢ TREE
$90

L R kS
e ‘gl'-"i a

| Mapco 1997 Contract ___$8,032 $38,590 -$60 31,075 - - -
R e T P R O T s A T A T

Mobil $3,026 $851
NANAT : ~ 57 o (¥ Tart §0B6 g §1oaL ]
Oxy §2,778 $1,533
Petrafing - S <4 B i [ s ;
Phuntllc

PRIlIpS o 8
Phillips Alpme Alaska
Plonder =« " e ot 3R T A
Tesoro $191 -$623 $1.632 $087
Texaco . ;. ir LR 3664 7§19 §398 [ T £ 5842 }&53 i §2T0 T
TotalFina ELF - - - - -
-Union Texas PetraleUm® ~ i~ >+ T-E 4l * i A 1T T KR M i e EUT CSEEes
Unocal 511,463 $6,013 $9,078 $14,851 $9,868 510 858 §13,265 $14,250 35 B3 $4,604 $2,509
Williams.88 Contract: s =<5+ s 58 ie 7 85402 |5 $62,688 7 . $157,608% F:1853,975 $72,2454% SIS 0T A BI62 716 [Fog et w2 L T Rt e 1501200 $21,805
Flint Hills Resqurces AK, - - - - . - §641,607; $%107,909] $3,179,502) $1,483,777| $1,933,190
LLC

XTOE - A I B N N R R T NS N N

s $220 i;s‘_*.*rt_mes PRI
$4,200 -
e $8075 (. S S2B4Y B
$225,306 3211 865

AR e g f
ST IR S e

“$13718]  $19,638]

P i N I R T

L RTerelN g 2055 7 =15 8615

Forth Siope TOTAL & = -7 "§852 822 |5~ 34164121 - $626,358 147 1,064,162 re._§806,7211, 5. $910,151 4. $1:444.3851  $1,511,4951 $3,091,222F 52,046,384 $2,973,118] %

Revenues {T huusands of Dollars)
S a e R UL wET9eT T o908 ] 11998, 3 3000 Sl 20017 .. 2002 % <L % 20037 de s 2004, .- | 2005 %, L% 2008 =} »e2007 [ - 2007

Conaco Phillips AK . - - . $13 - . R - R
Cross Timbers/XTQ; —, +] = e 753,073 ','i="...'$4.64? ;54;333 $5,4281 .. 35,1037 86,4061 V88,7101 LT $8,885F N T T TR TS
DPeven - - - - R - 51 . . R
| Forcenergy/Forest OIl <*7 & - ¢ 36,1664 < §42001 1.$6'2061 . ,$40,9501 = -§9.8314 T 7$10,522(5 * "S5 T » 811,500y - - $12.8677 , . $13,.696%F , $n318]
Marathon -87 - - - - - . . - . .

| Mobil/Exxon Mobif AK Prod <[4 = $1.882% % $1,0047%. - §1,165): * - §1.8241 ' 18361 " §1.3481 31,6008 U§2.06817 ¥ sa 5] T 32,9531 7. 236117 $3502
Pacific Energy AK - . - - - - - - - - $4,685]  $14,565
[ R IS DR S R R N e TR P e e : Tleom et b md of a5 ]
Shell $3,655 $2,244 - - B . . - .
Stewart,. - T o opmn $IM0ALCL el et Al TR e SR e e, R
Unocal 7 $10.834 , , $20,074

$13,033] 817697
L $TBT91 T $11,370
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Production (Thousand Cubic Fes]
967 . | eamy s BR05T

a RF 26,03471-0 g i e 204 337 3001 - e 1,480,427
1998 36,255 27156 1,478,761 1,321,724
A IR e I [ L] T R R o B o TR R T L T L0 AT f e s 367,530
2000 31,785 - 135,929 27436 1,061,761 1,256,911
000 L TR R0T801 T o e aed TR B0AL xS a g 28,978l es e S s1,a01 442 [ e 1,500,006
2002 2408 - 82,610 29,718 3,711,424 3,855,861
2003 5T T T T IR A e M T o N L e R Al L R R ] s 5,113,781
2004 29,424 - 76,746 29,639 5,260,659 5,396,467
T e T A R R N R O L B oy T T N Y S e Y - L0
2006 33,750 56,501 56,033 28,612 4,509,689 4,684,585
20075 > Ja, s 45038 TV UE3063 ], a8 mtie % 57 A8f oy DT N RAVRRTAl e o 3547825 4T T3 4038223
ZDOB 35 722 58,797 74 246 29,664 3,011,082 3, 209 521

i RIS L

£

=3

7

R I I R e A
‘_Jl‘ o ,~,,4 R S LR T Y

Revenyes (Thousands of Dullars)
R N D I N N R T s T R R I A s N M L
1998 328 - $32 $24 $950 $1,033
R R i R N L e F g o BRI T T AT g e R T N 2038 Tl $1165
2000 $40 $161 $34 $1,156 $1,390
2001 77 T AR R o 1833 oD et Ve R R N L e R XL T R T
2002 §$37 - $78 §34 $3,592 $3.742
W03 ;- e e e e ey L ; M nd A0 ik $6,50B1 ., maT e 86685

$54 58,296 $8,529
R 1 R R Y 11D et 11K E

$84 $11,043 $12,318
e WIS o §11,305 2T S 811,909
$132 $12110 $12.825

S N

»

Y
-

"
%
M
i
¢
h
M
\
E
*
g
i
2
Eh
"
N
o
o
o

: ; d A T S BN A Yy
Revenues include pnnc:pui and mteresf from repistons and‘ settlements in the year reoewed
S e e
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Table I1.4 Recent Royalty Gas Production and Revenues

COOKIINEET:

o
2

e | Belu

ga River °

| Cannery Loop
Unll -A‘.- Umt ¢

Pomt Unlt

_South Granile | -Granitg Point. | IvaP River Unit| *
.: l_F|é;d' AR P x4

.

“Kenal Unit [+

: ] Nigplai Creek |

it~ Nor(h Middle

round Shoal

|

“North Cookl

Alet Units |

" Pretty.
-.Creek.-

1 b, - P P P = : 5 Units, e A S Uit
Productlon (Thousand Cublc Feet)
1997 1 -=2.628.007F 1864777 - L L T, 763] - 935,228F ¢ 7 1406557 5T o T00TE L Nt o -l 4 &i7065]  6480318] 53,928
1998 2,508,785 153,775 1,127 162,690 800,046 11,751 1,959 - . 131,002] 6665243 61,640
1998 T 2704,9801 > - 67,7581 +=DRA02| - BT 574 T BAIBOT] . ¢ A11,459].  «20916] ey ¢ flton .o 246030] "6,372,036]. . 3,982
2000 2,913,658 236,492 55,787 73,754 461,437 149,187 16,232 - - 72467 6,548,758 -
2001, 1 ©.3,143,083] =i VB4R NS 50677 . .t 6673071 . - 234,786) 26,8521 32907F. o Lol /627381 + 6,732,002 #1471
2002 3,313,302 286,118 3,859 34,936 756,028 233,375 111,535 28,957 - 14404  6,537,260| 193,370
9003 T 4236,014]. © * 3958101 . v 204217 - 10,5805 . 4326491 = « 3203720 © . 71,284] . 229600 s . .t -« o] = i11,688] .+ 5773,799] 60,292
2004 4,339,085 745,310 169 15,573 289,865 191,573 45,255 29,235 - 5012,401| 93122
2005');~ 4,206,4017 - 7673200, 0 <3 30 T T S T{y] i 2066527 ¢ . 170820[ - - £39A0) ¥ i 53R oy TES W s be 5,457,3331 . 57,045
2006 4,167,893 583,804 - 4,374 191,634 136,643 5,221 15193 107,896 -l 4566,013] 1,311
2007 3573884~ AGEAGENT T & o fian 2 76317 17,0800 108509 - a-mt ol w AT.367L . AAfADN - e o -l 3457431 8,643
2008 3,181,489 323,424 - 80,285 40,39 20,718 7102 53,813 - 2776,650] 3737
RS T e T ’:_? S e i T E .;'.'—"#"5}, [ R A pe TR }g"':‘l ¥ rﬁm*""'i:,"j,“'\q‘ AR ':“xf i
Revenues (Thousands of Dollars}
1967 -+ v 45981 i $325) v a0 oleee o $192] &y A9 o 5288 F ey BI0E ot L ol B e ® TT812.054 [ 376
1998 $4,265 $232 $1 $221 $1,074 $157 §16 - $8,874 $82
B R R L R I R T S e T RN T T e §-.38914] &35
2000 $4,657 $483 $58 $215 $5,339 $298 $508 - - $14,058 5678
PIDIE 1 XT T S R AT GO 11 7 il T T T I = R ) < 814,301 ] - $18
2002 §7.536 §748 $4 $50 $1,057 $454 $160 $18 $12.562]  $27%
2003 g, o 804701 50 ¢ BB36Y LATorTREE)L R $I79F L D $2.904 e s oST0NE S NP 93358 A L eTE L L > 3121591 $379)
2004 $11,706 $1,984 $1 §44 3814 $460 $125 $38 - - $1,6001  $263
3006 . $15,257 . r 5 $2837 | aud | a0k, me g7zl §sidivs e T gfag] v Tgasd L el Tl P el OR7] T $158
2006 $15,275 $3,139 $19 $1,171 $502 $18 $60 $463 - $14,546 $13
2007 1575 5148925 f. §1991F. - 3. Tl E A T §1,040)r 5. SABTL . Lt myoh o $105%.6. ¢ §BTT17. A the. - §8,6017 - $158
2008 $14,263 $1,609 -$0 $618 $197 $42 $129 - $13,564 $29

Revenues include principal and mterest ﬁum tevisions and settlements in the year recefoed,
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T Spark - At 1 North Trad_; | & |-Trading Bay.J. 1r y FRedoiibt Unit ~Wast Mcar . DeepCreek ! Threg Mila < |-+ TOTAL -,

“ Platform « 2% .7 . ing; Bay Unzi jeld i Fihur Rwer 1 Cra it 7., Cobk Inlet -

e '.:"'r‘"* ¢Unlt # | R
I, 62872 "ok < _;1'19.‘031“ i .,6982452 o s # 17,897,067 | : “19,1_@55__,.?94_,
85,882 4 7,841,850 - - - - -] 18,564,277 19,886,004
X R R S B L T L I B A TR P N bt e TR AT 477364891 . 7 19.104,019
484 18,632 6,833 | 6,802,700 - - - -1 17,360,027 18,616,838
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Barrels per Year

Figure Il.2A Composition of Total North Slope Royalty Dispositions 1979-2008
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Figure 11.2B Composition of Total Cook Iniet Royalty Dispositions 1972-2008
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( OUSE COMMITTEE REPOK

-

(11

Date Referred to Committee: April 16, 2010 FURTHER REFERRALS:
Date of Committee Action: f/r/ /6 ,// 2

The FINANCE Committee considered: CS FOR SENATE BILL NO. 309(FIN)

"An Act amending and extending the exploration and development incentive tax credit under the Alaska Net Income Tax Act for operators and working
interest owners directly engaged in the exploration for and development of gas from a lease or property in the state; relating to interest on certain
underpayments or overpayments of the oil and gas production tax; providing a credit against the tax on the production of oil and gas for drilling certain
exploration wells in the Cook Inlet sedimentary basin; relating to the use of the oil and gas tax credit fund to purchase certain tax credit certificates;
providing for an ¢ffective date by amending the effective date for sec. 2, ch. 61, SLA 2003; and providing for an effective date.”

SB 309-GAS EXPLORATION\DEVELOPMENT TAX CREDIT

Recommends it be replaced with [X] HCS or [ ]CS for OS 88 ?)oq (i N )

For Senate Bills with new title: [ ] Technical Title | ] New Title: HCR [ ]Same Title [ ] New Title
[ ] attach amendments
[ ] add new referral to Committee
[ ] Letter of Intent Committee

NEW FISCALNOTES PREVIOUS FISCAL NOTES
T D] ?FA;jE[lc:_by*?hmf;Grik"s Ozjffce List by Dept(s): FN# | Fiscal | Indet. | Zero
ist by Dept(s): '1:."“ : isca ndet. ro N R 2. v
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FISCAL NOTE

STATE OF ALASKA

Fiscal Note Number:

2010 LEGISLATIVE SESSION Bill Version: CS SB309 (FIN)
{) Publish Date:

Identifier (fife name): CS SB309(FIN)-REV-TAX-04-16-10 Dept. Affected: Revenue

Title Gas Exploration / Development Tax Credit RDU Taxation and Treasury
Component Tax Division

Sponsor Rules by Request

Requester Senate Finance Committeg Component Number 2476

Expenditures/Revenues

{Thousands of Dollars)

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES FY 2011 FY 2011

FY 2012 FY 2013

FY 2014

FY 2016

FY 2016

Personal Services

Travel

Contractual

Supplies

Equipment

tand & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING 0.0

0.0

[CAPITAL EXPENDITURES . [ {

[CHANGE IN REVENUES (

wkk

FUND SQURCE

{Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0

0.0 0.0

0.0 0.0

0.0

Estimate of any current year {(FY2010} cost:
POSITIONS

Full-time

Part-time

Temparary

ANALYSIS:

{Attach a separate page if necessary)

** Revenue impact is indeterminate. Please see attached for analysis.

Cherie Nienhuis, Petrcleum Economist/Robynn Wilson, Revenue Audit Supvr

Phone (907) 269-1019

Prepared by:
Division
Approved by:

Tax Division

Dates/Time 04-16-10; 10.00 am

Ginger Blaisdell, Director

Date 04-16-10; 10:22am

Administrative Services Division

(Revised 11872009 OMB)
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FISCAL NOTE

STATE OF ALASKA BILL NO. CSSB 309(FIN)

2010 LEGISLATIVE SESSION

ANALYSIS CONTINUATION

Bill Language:
This bill makes several changes to credits to both the production tax system and the oil and gas corporate income tax
system as follows.

The bill extends and increases the existing Gas Exploration and Development tax credit at AS 43.20.043 for
investment in qualified capital expenditures and related gualified services for expenditures incurred south of 68
degrees North latitude. This tax credit is taken against the state corporate income tax and may offset 75% of a
company's tax liability in a given year or be carried forward for up to five years. This is an increase from the 50% of
tax liability currently allowed.

Currently, 10% of qualifying capital expenditures and operating expenditures can be taken as capital credits,
sunsetting in 2013. The bill would increase the credit rate to 25% for qualifying capital and service expenditures
incurred after December 31, 2009. The bill would also allow expenses within an existing producing unit to qualify,
which are currently not eligible for the credit. The tax credit would sunset on December 31, 2019, although credit
balances could be claimed against tax liahilities up to the tax year ending December 31, 2024.

Companies who take the Gas Exploration and Development tax credit may not take royalty or production tax credits
for the same expenditure. The enhanced credit under AS 43.20.043 offers an alternative to companies who may not
wish to take credits under the oil and gas production tax. It is difficult to determine the number of taxpayers who
would take advantage of the corporate income tax credit, the degree to which the credit would be utilized, and other
exogenous variables impacting the revenues the state would collect. Reduction in Corporate Income Tax revenue is
indeterminate at this time.

The bill also expands the production tax credit authorized at AS 43.55.025 1o a maximum credit of 100 percent of the
total exploration expenditures for drilling 3,000 feet or more into the Tertiary zone in the Cook Inlet basin using a
jack-up rig. The bill proposes to grant the full 100 percent credit of exploration expenditures to the first person to
qualify under this credit, 90 percent to the second person, and 80 percent to the third person up to a maximum of
$25 million per person. Only expenditures occuring after March 31, 2010 and before July 1, 2016 would qualify under
the bill. If the exploration well for which credit is received results in paying quantities of production, the person who
received the credit will pay back to the state 50 percent of the credit received in monthly installments over 10 years.

The fiscal impact of this provision of the bill Is indeterminate. Several companies have sought credits under the .025
exploration incentive credit in the Cook Inlet basin, for which the state has reimbursed up to 40 percent of the
companies' capital costs. Our records indicate that total costs for drilling in the Cook Inlet basin could be as high as
$S million or more per well. A recent study by the Petratechnical Resources of Alaska (PRA) indicates that the cost of
drilling 128 wells in the Cook Inlet basin over the period from 2001 through 2009 cost between $1.0 and $1.2 billion.
This figure includes not just exploration wells, but presumably cheaper development wells. At the high end of the
range, this amounts to a per-well cost of $9.4 million. PRA further reports that over the next decade 185 new wells
will need to be drilled to meet demand, and that capital costs will increase to $1.85 to 2.8 billion, with per-well costs
of $10-515 million. If their report is correct, three persons receiving credit under this provisfon will cost the state up
to 540 million in tax credits. If each of the three persons spends the maximum available under this bill (525 million
per well), the total cost to the state would be $67.5 million. Under this scenario, if all three of the persons found
paying quantities of oil or gas, the state could be reimbursed about $34 milion of the $67 million in credits.

The bill also removes from law an existing requirement relating to production tax credits, effective January 1, 2010.
Current law requires companies seeking reimbursement from the state for credits to reinvest in capital
{continued on next page)
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FISCAL NOTE

STATE OF ALASKA BILL NO. CSSB 308(FIN)

2010 LEGISLATIVE SESSION

ANALYSIS CONTINUATION

expenditures in an amount equivalent to the cash reimbursement sought. The reinvestment requirement is removed
under this bill. This provision Is expected to be revenue neutral. Credits are either taken against tax liabilities in full
or as a refund in full, and there is no differential revenue impact to the state.

The bill also waives interest for over or underpayment in the oil and gas production tax when the Department has
determined that the reason the payment was incorrect was due to the retroactive application of regulations and the
payment was a good faith estimate. This provision is retroactive to January 1, 2006. At thistime it is uncertain
whether there would be any revenue impact from this change, since it is unclear whether there was any
underpayment or overpayment due to the retroactive regulations. The Department of Revenue does not include
interest payments in our revenue projections, therefore this change would not affect our revenue forecast.

The bill has an immediate effective date.

Expenditures: The provisions of this bill could be implemented with existing state resources. No additional
personnel or resources would be needed, since the DOR is already performing these duties.

Page 3of 3
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FISCAL NOTE

STATE OF ALASKA
2010 LEGISLATIVE SESSION

Identifier {file name): SB 309 DNR-O&G-04-10-2010

Title Tax Credit to Drill Wells in Cook [nlet
Spensor SRES
Requester SRES

Expenditures/Revenues

Fiscal Note Number:
Bili Version:
(S} Publish Date:

Dept. Atfected:

2

CSSB 308(FIN)

4116/10

Natural Resources

RDU Rasource Development

Component Qil and Gas Development

Component Number

(Thousands of Dollars)

439

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

Information

OPERATING EXPENDITURES FY 2011 FY 2011

FY 2012

FY 2013 FY 2014

FY 2015 FY 2016

Personal Services

Travel

Contractual

Supplies

Equipment

L.and & Structures

Grants & Claims

Miscellaneous

TOTAL OPERATING 0.0 0.0

0.0

0.0 0.0

[CAPITAL EXPENDITURES |

[CHANGE IN REVENUES ( ) ]

Indeterminate |

FUND SOURCE

{Thousands of Dollars)

1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts

TOTAL 0.0 0.0

0.0

0.0 0.0

0.0

0.0

Estimate of any current year (FY2010) cost:
POSITIONS

Fuil-time

Part-time

Temporary

ANALYSIS: {Attach a separate page if necessary)

CSSB 309 amends AS 43.20.043 to offer certain corporate income tax credits in the amount of 25 percent of qualified capital costs
and annual costs associated with these qualified capital costs for wells drilled in the Cook Inlet after December 31, 2003. These tax
credits may reduce the cost of drilling new wells in the state by reducing a taxpayer's potential corporate tax liabilities.

€S58 309 amends AS 43.55.025(a) adding subsection (5) to include tax credits against the production tax for certain exploration in
the Cook Inlet at 100%, 90%, and 80% of total exploration expenditures, CSSB 309 also adds section (m) to AS 43.55.025 so that
these tax credits in subsection (5} are provided to three unaffiliated persons that each drill an offshore
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STATE OF ALASKA BILL NO. CSSB 309(FIN)
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ANALYSIS CONTINUATION

exploration well that penetrates and evaluates a prospect in the pre-Tertiary zone from a single jack-up rig. The first
person to drill receives a 100% credit but not mare than $25 million; the second person receives a 90% credit but not
more than $22.5 million; the third person receives a 80% credit but not more than $20 million, The commissioner will
determine which well is first, second, and third based on the date and time the well is spud and is given the discretion
to determine whether each well penetrated and evaluated a pre-Tertiary target. Should a exploration well that
qualifies for ane of these credits discovers a reservolir that results in sustained production, half of the tax credit
amount must be repaid ta the state by the person who received the tax credit. The person has 10 years to make equal
monthly installments after sustained production begins.

Because of the considerable uncertainty of any offshore discovery and the unpredictabte affect of the tax credits

offered under both provisions of CSSB 309 on any exploration and development activity in the Cook Inlet, there is an
indeterminate affect on future royalty revenue.
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Executive Summary prepared by Cook Inlet Utilities

ENSTAR Natural Gas Company, Chugach Electric Association, and Anchorage Municipal Light
and Power (Cook Inlet Utilities) commissioned Petrotechnical Resources of Alaska (PRA) to
study Cook Inlet natural gas reserves and forecast annual natural gas production. We asked PRA
to estimate the cost of the development necessary to meet the immediate needs of Cook Inlet
utility customers from 2010 to 2020. The PRA study includes a review of estimated reserves and
deliverability of Cook Inlet gas wells drilled between 2001 and 2009, scenarios for potential
development activity, a review of a December 2009 Alaska Department of Natural Resources
(DNR) reserves analysis, and an analysis of when it might be necessary to rely on non-Cook
Inlet natural gas sources, such as liquefied natural gas (LNG) imports or other in-state resources.

In the future, Cook Inlet utility customers should expect to pay more for the gas used by Cook
Inlet Utilities to generate heat and electricity. PRA examined results from all of the gas wells
drilled in Cook Inlet between 2001 and 2009 and determined that producers spent approximately
$1.0 to $1.2 billion in development costs to add reserves of approximately 519 billion cubic feet
(Bcf) of natural gas. If the current trends for well success rates and costs continue, producers will
need to spend two to three times that amount, an estimated $1.9 to $2.8 billion, to meet projected
Cook Inlet utility demand from 2010 to 2020. Producers will invest the necessary capital in
future drilling activity only if they have a reasonable expectation of a return that is competitive
with other investment opportunities. In order to assure continued drilling activitics, increased
development costs must be reflected in the market price utilities pay for the gas and ultimately
pass onto their customers. Cook Inlet Utilities will also require storage services to deliver gas to
their customers on the coldest days and enable producers to optimize gas production rates. The
estimated cost of a storage facility is $150 to $200 million'. These storage costs will also be
borne by utility customers.

! Storage cost estimates based on ENSTAR s development assessment.
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Figure 1 — Cook Inlet Supply & Demand

PRA used a decline curve analysis to review the same underlying data analyzed in the 2009 DNR
reserves study and reached a similar conclusion regarding when the supply of gas from existing
wells will not meet demand®. The PRA study took the next step, estimating the cost of bringing
the undeveloped gas resources to market’. PRA determined that if significant efforts are
undertaken to develop gas from the resources identified by DNR and if the current trends in
drilling success rates continue, gas might be available through 2020. However, even if an
aggressive development effort were undertaken immediately, that effort may fail to bring new
gas to market quickly enough to provide needed gas when demand is projected to exceed supply
as soon as 2013. Utilities need to plan for an alternative supply to meet their customers’ needs.
Having undeveloped gas resources in the ground will not enable Cook Inlet Utilities to provide
heat and power to their customers. The gas resources will only be developed and brought to
market at prices that incentivize the producers to Justify their investment. Contracts with these
higher prices will require RCA approval.

Cook Inlet Utilities need a viable option if additional Cook Inlet development does not
materialize. To provide a stable gas supply, non-Cook Inlet sources such as gas delivered from
the North Slope or LNG imports, are alternatives that must be pursued. The "casy" gas has been
found in the challenging geology of Cook Inlet. The future costs of developing additional
reserves will be substantial. As the cost of continued Cook Inlet gas production increases,
alternative gas supply sources may become more economically attractive. Regulatory
uncertainty has also discouraged Cook Inlet producers from exploring for and developing Cook

 PRA’s study estimates remaining reserves of 729 Bef from existing wells, compared with DNR’s forecast of 863
Bef of Proven Developed Producing reserves.

’ The DNR study did not address the cost of bringing undeveloped resources to the market. (see DNR Study Figure
14 Description)
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Inlet reserves®. In the current regulatory environment, two of the three major Cook Inlet
producers have publicly stated that they intend to drill only to meet current contract obligations.
Future development depends on a change in the regulatory climate to one where consistent
standards are applied to approve negotiated utility gas supply agreements, even if those
agreements reflect the increased costs of resource development.

The Cook Inlet market is in transition. Current gas fields are in decline and the loss of industrial
customers has reduced the producers’ incentives to do anything but meet existing contractual
obligations. In order for utilities to be able to continue to supply current customers and to
accommodate future growth, Cook Inlet Utilities and others must take action.

Immediate Actions Needed:

Q

New gas supply agreements between Cook Inlet Utilities and Producers must be
signed to ensure continued development of Cook Inlet reserves.

There must be predictable timelines and standards for regulatory approval of gas
supply agreements. The Regulatory Commission of Alaska must be willing to
approve gas supply contracts negotiated at arm’s length, even if prices under
those contracts increase.

Cook Inlet Utilities must develop gas storage to assure deliverability on the
coldest days and optimize gas production throughout the year.

Cook Inlet Utilities should continue raising customer awareness, conservation
efforts, and curtailment plans, to prepare for potential shortfalls.

Additional well-capitalized exploration and development companies must commit
to develop Cook Inlet and other Alaska gas reserves.

To assure certainty of supply, Cook Inlet Utilities must determine how they will
bring gas into Cook Inlet within the next five years to ensure the needs of their
customers are met. Alternative gas supply sources include LNG imports and
North Slope gas delivered by pipeline to south central Alaska.

Additional regional industrial gas demand must be found to encourage the
development of Cook Inlet reserves and spread the increased costs of production.

Land management processes must be streamlined to encourage and accelerate
reserve and infrastructure development,

* Recent favorable regulatory decisions on utility gas supply agreements may be a positive sign.




N,

Technical Summary

ENSTAR Natural Gas Company, Chugach Electric Association, and Anchorage Municipal Light
and Power (Cook Inlet Utilities) hired Petrotechnical Resources of Alaska (PRA) to perform a
study of Cook Inlet reserves and deliverability. The components of the study included:

Review the deliverability of Cook Inlet gas wells drilled between 2001 and 2009
Forecast potential deliverability of future drilled gas wells

Review Alaska Department of Natural Resources (DNR) reserves analysis

Analyze timing of demand for a delivery of potential non-Cook Inlet gas sources, such as
liquefied natural gas (LNG) imports or other in-state resources

High level findings of the study are:

Cook Inlet Well Drilling Results — 2001 to 2009
* Drivers for Cook Inlet well drilling between 2001 and 2009 included:

o Newly executed gas contracts
o Reserves development associated with negotiated gas contracts rejected by the
RCA
o LNG Exports and License Extensions
o Increasing Regional Natural Gas Prices
o Industrial Fertilizer Operations
* Results for Cook Inlet well drilting between 2001 and 2009:
o 128 gas wells were drilled between 2001 and 2009, of which, 105 were completed
with an average rate of 3.6 MMSCF/D for the first 12 months of production
* 97 wells were permitted and drilled as Gas Development wells; 88 of these
were completed as gas wells, for a 90.7% success rate
* 31 wells were permitted and drilled as Gas Exploration wells; 18 were
completed as gas wells, for a 58.1% success rate
* Anestimated 519 BCF of gas was developed by these wells
* Ninilchik, Kenai and Deep Creek Units had the most drilling activity
during this period; Ninilchik was very successful; Kenai wells were
average and Deep Creek wells were marginal
* The estimated costs for drilling and facilities of these 128 gas wells are
between $1.0 and $1.2 billion

Review of DNR Analysis of Available Reserves
* The DNR completed a Cook Inlet Gas Reserves Study in December 2009

* In the DNR study, reserves and resources are systematically estimated, but as stated
in the report, the timing of the development of undeveloped reserves is only an
estimate as shown in DNR's Figure 14, a “Hypothetical production forecast for Cook
Inlet basin showing increments of reserves and resources identified by engincering
and geological analysis discussed in text.”

* Inthe DNR study, the only firm deliverabilities are for reserves estimated by decline
curve analysis and material balance. The material balance resources would be realized
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through the spending of additional capital for development (Beaver Creek) or for
compression (Ninilchik). Timing is determined by economic drivers.

¢ The DNR study forecasted 863 BCF of Proven Developed Producing reserves
compared to the decline curve analysis performed by PRA forecasting 729 BCF’ of
reserves.

o A major difference in decline curve analysis performed by PRA was apparent
at Beluga River Field where the DNR study estimated 377 BCF remaining
reserves and PRA estimated 207 BCF.

o The predicted production from decline curve analysis was similar in both
studies; both DNR and PRA showed decline curve analysis predictions from
existing wells falling below projected demand in the 2012-2013 timeframe.

e The DNR study forecasted Additional Probable Reserves of 279 BCF based on
material balance calculations, while PRA did not perform material balance
calculations.

¢ In both studies, the four (4) Ficlds identified as having greatest remaining potential
and selected for detailed geological analysis were: Beluga River, North Cook Inlet,
Ninilchik, and McArthur River Grayling gas sands.

Reported were:

o Potential gas resources (from geologic analysis of 4 ficlds above) estimated to
be 353 BCF

o Possible gas resources of 643 BCF (50% Risked case) estimated from lower
confidence pay intervals

Potential of Future Gas Wells in Cook Inlet:

* Drivers required for future Cook Inlet reserve development include:
o Execution and RCA approval of gas contracts
o Predictable timeline and standard for regulatory approval of negotiated gas
pricing structures
o Additional regional industrial gas demand, including LNG exports.
o Additional well-capitalized exploration and development companies committed to
develop Alaskan resources
o Government action to facilitate and accelerate development of necessary
infrastructure and permitting
* Challenges facing future Cook Inlet development include:
o Possible discontinuation of LNG exports from the region
Reduced industrial demand (e.g., regional fertilizer manufacturing)
Success rates in exploration and development
Higher relative regional costs for exploration, development, and production
High level of activity in reserve development needed to meet demand
o Probable decline in production rates from future wells in existing fields
» Minimum requirements to meet demand in Cook Inlet gas market until 2020:
o A new source of gas, such as imported LNG or other in-state reserves, could be
required as early as 2013, if ongoing drilling or drilling success does not continue
at the 2007-2009 pace.

o 0 0 O

* 762 BCF in Report included 33.7 BCF estimated for 4 remaining 2009 Wells




o Gas storage will maximize Cook Inlet gas deliverability potential and more
closely match local demand curves and production rates.

o To meet projected demand for the next decade, 185 new wells will be needed,
which is a 45% increase over the number of wells drilled in the 2001-2009 period

o Development costs for this time period are estimated at $1.85 to $2.8 billion, an
increase in total capital investment of 54-180%

o To incent this substantive increase in investment levels, or to bring a new source
of gas to Cook Inlet, utility customers should expect to pay significantly higher
gas prices

Figure 2 shows recent history and future wells estimated to meet CI gas demands through 2020.
The well count assumnes average well performance of 2007-2009 wells, with initial rates and
developed reserves degraded by 4.3% per year.

= Renewed LNG
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* Rising Regional
Price
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Operations

- Now Gas Contractsy

+ Contract Approvals

= Predictible Regiulatory
Environment Needed

» incent Investment With
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Figure 2:Wells Drilled, Future Wells Required & Influencing Factors
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EXECUTIVE SUMMARY

Over the past year, there has been widespread 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. Of most immediate concern is whether there may soon be
shortfalls during brief spikes in peak gas demand brought about by severe winter weather. A
thorough understanding of the problem requires consideration of at least two major sets of is-
sues. The first set includes geologic and engineering details regarding how much gas remains
to be recovered from Cook Inlet fields, and what steps are required to access it. The other is
a complex set of commercial and infrastructure factors that determine the ability to provide
gas to the end user. This report addresses geologic and engineering issues regarding gas re-
serves and resources. Issues regarding the economics.of drilling additional wells, recomplet-
ing existing wells, optimizing infrastructure, and the ability to sell the gas into the Cook Inlet
market are beyond the scope of this paper. Nevertheless, as is the case with most maturing gas
provinces, the costs and financial risk associated with accessing and producing the additional
reserves and potential reserves identified by this study will increase with time, likely contribut-
ing to increases in the price of gas.

Reservoir engineering and geological analyses were undertaken independently of one an-
other to evaluate the volumes of gas remaining in existing fields. These analyses are prelimi-
nary, based on data currently available to the Division of Oil and Gas. All 28 of the currently
producing Cook Inlet gas ficlds were evaluated by applying decline curve analysis and material
balance engineering methods to publicly available production data obtained from the Alaska
Oil and Gas Conservation Commission (AOGCC). Based on extrapolations of production
trends, these engineering techniques were used to derive estimates of remaining proved and
probable reserves.

Four of the gas fields judged from engineering analyses to have the greatest remaining
potential were selected for further study via detailed geologic analyses: Beluga River, North
Cook Inlet, Ninilchik, and the McArthur River Grayling gas sands. Development geology
techniques yielded volumetric estimates of original gas-in-place and initial recoverable gas
(estimated ultimate recovery) for these four large fields, drawing and preserving important
distinctions between gas volumes in known pay intervals versus gas in potential pay intervals.
Comparison of geologically based recoverable gas with cumulative production yielded esti-
mates of the remaining recoverable gas in the four fields.

The independent engineering and geologic approaches pursued in this study allow the re-
porting of remaining gas volumes at varying levels of production certainty and readiness. The
total proved, developed, producing (PDP) reserves remaining to be produced from all existing
fields in the Cook Inlet is estimated at 863 BCF. This volume was identified by decline curve
analyses and assumes sufficient investment to maintain existing wells. Additional probable
reserves that would be recoverable by increasing investment in existing fields are estimated
at 279 BCF. This volume is identified as the basin-wide difference in the results of material
balance methods and decline curve analyses. Geologic evaluations of the Beluga River, North
Cook Inlet, Ninilchik, and the McArthur River Grayling gas sands reservoirs indicate the po-
tential for an additional increment of 353 BCF in high-confidence pay intervals, and another

vi
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possible increment of 643 BCF (in the 50 percent-risked case) from lower-confidence pay
intervals, both of which are arguably not in communication with existing wellbores, and thus
cannot be estimated from the engineering methods. These incremental volumes are the differ-
ence, for these four gas fields, between the remaining recoverable gas estimated in geologically
identified high-confidence pay and potential pay minus that estimated by material balance
analyses.

These geologically identified volumes of known and potential nonproducing gas represent
a significant energy resource, which if developed, have the potential to supply local demand
well into the next decade. This forecast assumes that exports of gas from the basin will be cur-
tailed during demand shortfalls, and cease altogether at the closure date of the current export
license (March 31, 2011). It also assumes that no new significant demand will be developed
until additional resources are discovered in new fields.

We also discuss higher-risk contingent resources that await confirmation and delineation
in exploration prospects outside of producing areas where previous well penetrations suggest
follow-up drilling may be warranted. Finally, we recognize, but have not attempted to quan-
tify, potential undiscovered gas resources in unexplored areas or underexplored plays within
the Cook Inlet basin. Significant work is underway by government and industry stakeholders
to analyze this exploration potential, which could be an integral part of the region’s energy
portfolio well into the future. The findings of this study suggest there are a variety of short-,
medium-, and long-term opportunities that have the potential to meet the energy demands of
south-central Alaska over the next decade or more.

Vil
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INTRODUCTION
Purpose of This Study

South-central Alaska has relied on pro-
duction from Cook Inlet gas fields to meet de-
mand for electrical power generation, heating,
and industrial use since commercial produc-
tion began in the 1950s. Exports of liquefied
natural gas (LNG) have been another signifi-
cant sector of the region’s gas market since
1969. A salient characteristic of south-central
Alaska’s natural gas demand profile is the
pronounced seasonal fluctuation in fuel con-
sumption for heating and power generation. In
addition to the highly predictable difference
between average summer usage and average
winter usage, there are large, less predictable
demand spikes during winter cold spells. Up
to this point, producers have been able to meet
spikes in consumer demand by incrementally
adjusting production at the field and wellhead
level, Curtailing industrial consumption, for
example, closure of the Agrium US, Inc. fer-
tilizer plant in Nikiski, has also played an im-
portant role in utility load management. More
recently however, as an increasing number of
Cook Inlet’s fields show significant decline,
concern has arisen over the producers’ ability
to provide sufficient gas to consumers during
winter demand spikes, with some predicting
shortfalls beginning in 2011-2013 (Petroleum
News, 2009). This report summarizes the re-
sults of engineering and geologic analyses
conducted within the Alaska Division of Oil
and Gas (DOG) to better quantify remaining
accessible reserves in the Cook Inlet’s major
gas fields, and to categorize these volumes
relative to readiness and certainty of produc-
tion. Many closely related economic and in-
frastructure considerations are outside the
scope of these analyses.

As Cook Inlet gas (and oil) fields mature,
it is prudent to re-evaluate the original gas-

in-place (OGIP) and compare that against

1

cumulative production in order to assess re-
maining reserves. Most oil and gas fields in
Alaska have outperformed their initial esti-
mates for original in-place hydrocarbons (for
example, Blasko, 1974), so it is critical for
resource managers to continually re-evaluate
the reserves picture as new data and new tech-
nology is acquired. The purpose of this study
is to examine and analyze the currently avail-
able engineering and geologic data to deter-
mine if enough gas is available to meet the
anticipated demand for south-central Alaska
for the next decade. The analysis assumes suf-
ficient market opportunities will exist to drive
appropriate investment in more complete field
development operations, infrastructure de-
bottle-necking and upgrades, and commercial
alignment between unit partners. Both engi-
neering and geologic methods were employed
in the analysis of existing fields, and a com-
plete description of the methodologies can be
found in the body of this report. The results
of this work will help determine how much
gas remains in the Cook Inlet fields so that
realistic development scenarios can be for-
mulated. The economics of drilling additional
wells, recompleting existing wells and the
ability to economically transport and sell the
gas into the Cook Inlet market are important
commercial issues that were not addressed by
this work.

Although new gas found through explora-
tion activity outside of existing field areas will
be an important part of the long term reserves
outlook for the Cook Inlet, those resources
can take years to identify and bring on line,
so they may not affect the short-term develop-
ment issues addressed in this study. Neverthe-
less, a brief discussion on exploration poten-
tial in the basin is included in this report, and
the reader is encouraged to keep up-to-date on
subsequent state and federal publications that
will further address exploration potential.
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2
Regional Geology

The Cook Inlet basin is part of a north-
east-trending collisional forearc setting that
extends approximately from Shelikof Straight
in the southwest to the Wrangell Mountains
in the northeast. The basin is bounded on the
west and north by granitic batholiths and vol-
canoes of the Aleutian volcanic arc and Alaska
Range, respectively, and on the east and south
by the Chugach and Kenai Mountains, which
represent the emergent portion of an enor-
mous accretionary prism (Haeussler and oth-
ers, 2000; Nokleberg and others, 1994). High-
angle faults, including the Bruin Bay, Castle
Mountain, and Capps Glacier faults, modified
the west and north sides of the forearc basin
(for example, Barnes and Cobb, 1966; Ma-
goon and others, 1976). The Border Ranges
fault lies near the eastern edge of the forearc
basin (fig. 1; for example, Magoon and others,
1976; Bradley and others, 1999), but is locally
overlapped by Cenozoic basin-filling strata.

Mesozoic strata, having a regional com-
posite thickness of nearly 40,000 feet, repre-
sent the foundation upon which the Cenozoic
forearc basin developed (Kirschner and Lyon,
1973; fig. 2). Mesozoic strata extend continu-
ously at depth under Tertiary nonmarine de-
posits and are exposed along the up-turned
western and eastern margins of the forearc
basin (Fisher and Magoon, 1978; Magoon
and Egbert, 1986). Tertiary nonmarine strata,
which are up to 25,000 feet thick in the axial
region of the basin (Boss and others, 1976),
consist of a complex assemblage of alluvial
fan, axial fluvial, and alluvial floodbasin dep-
ositional systems (Swenson, 2002). These
Tertiary nonmarine strata are the primary oil
and gas reservoirs in the basin.

The Tertiary stratigraphy of the basin
is complex (fig. 2) and includes a basal un-
named unit of Paleocene to early Eocene age
that is correlative to parts of the Wishbone,

Chickaloon, and Arkose Ridge Formations in
the Matanuska Valley segment of the basin
(an older uplifted segment of the forearc basin
according to Trop and Ridgway, 2007). The
overlying stratigraphic units were assigned to
the Kenai Group by Calderwood and Fackler
(1972) and originally included, in ascend-
ing order, the West Foreland Formation, the
Hemlock Conglomerate, the Tyonek Forma-
tion, the Beluga Formation, and the Sterling
Formation. Boss and others (1976) subse-
quently restricted the Kenai Group to the Ty-
onek, Beluga, and Sterling Formations on the
basis of interpreted unconformities between
the West Foreland and Tyonek. They consid-
ered the Hemlock Conglomerate a member
of the Tyonek Formation. The overlapping
ages of these formations shown in figure 2
demonstrates the time-transgressive nature of
the Tertiary stratigraphy (McGowen and oth-
ers from Swenson, 2002). Limited outcrops
around the perimeter of the basin demonstrate
dramatic facies changes from basin axis to ba-
sin margin locations.

Large hydrocarbon traps were formed
in the Tertiary nonmarine strata of the up-
per Cook Inlet when the thick succession of
reservoir facies were deformed into a series
of north-northeast-trending, discontinuous
folds arranged in an en echelon pattern. Most
fold structures formed by right lateral trans-
pressional deformation on oblique-slip faults
(Haeussler and others, 2000). Many of these
faults extend into underlying Mesozoic age
marine rocks. These structures are attributed
to the ongoing collision between the Yaku-

“tat block in southeastern Alaska and inboard

terranes across much of southern and central
Alaska (Trop and Ridgway, 2007). This col-
lision is resulting in the progressive collapse
of the forearc basin from the northeast toward -
the southwest (analogous to a closing zipper;
Trop and Ridgway, 2007). All producing oil
and gas fields in upper Cook Inlet are asso-




Figure 1. Location map of the central part of the Cook Inlet basin showing oil and gas produc-
ing units (the four major gas fields with geologic reserve estimates are highlighted with pink
All); major faults and fold axes, undeveloped exploration leads (numbered green dots); and
areas with exploration access restrictions (green hachure).
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ciated with structural closures. Gas in most
fields resulted from release of biogenic meth-
ane as thick coal-bearing successions were
uplifted along fold structures.

Cook Inlet Petroleum Systems

In order to understand how a natural re-
source can be optimally developed, it is im-
portant to understand its origin and history.
The oil and gas produced from the Cook In-
let fields (fig. 1) come from two separate and
distinct hydrocarbon systems. The oil, along
with minor amounts of associated gas, was
generated in deeply buried Mesozoic source
rocks by thermogenic (temperature-driven)
processes. Expelled from the source rock un-
der high pressure, these buoyant hydrocarbons
migrated upward along faults and permeable
strata into trapping geometries in Hemlock
and lower Tyonek sandstones of Tertiary age
(fig. 2). More than 1.3 billion barrels of oil
have been discovered and produced from
these reservoirs since 1958.

The petroleum system that is the focus of
this paper, and has become the recent focus
of many south-central Alaskans, is a biogenic
system that produced dry natural gas (meth-
ane). The generation, migration, and trapping
of this resource are significantly different than
that of the oil. The biogenic methane, which
accounts for more than 90 percent (Claypool
and others, 1980) of the nearly 7.75 trillion
cubic feet (TCF) of historic gas production in
Cook Inlet, was sourced from the widespread
coals in the shallower part of the Tertiary sec-
tion. Unlike thermogenic hydrocarbon gen-
eration, biogenic gas generation relies on
bacteria that thrive only at relatively shallow
burial depths where temperatures are less than
about 80°C. Biogenic methane begins to form
by decay of organic matter in the near surface
environment. As deposition proceeds and bac-

5

terial methane continues to form, large quan-
tities dissolve in the surrounding pore waters
and remain adsorbed in coal beds. In the Cook
Inlet basin, late-stage uplift lowered the pore
fluid pressure and liberated the gas from solu-
tion in the coals, allowing it to migrate rela-
tively short distances into fluvial sandstone
reservoirs in the Tyonek, Beluga, and Ster-
ling Formations. The complex geometries of
these Tertiary reservoir sandstones, as well
as the coal-to-sand migration pathways, pro-
vide both challenge and opportunity for field
development. The same geologic complexity
that makes it difficult to identify all potential
reserves in a field also provides ubiquitous
isolated reservoirs containing a significant
amount of untapped gas potential.

PROCESS, DATA, AND COMPARISON
OF ANALYTICAL TECHNIQUES

This report presents preliminary findings
regarding forecast production, original gas-
in-place, and estimated remaining reserves for
Cook Inlet natural gas fields. We estimate re-
maining reserves at varying levels of produc-
tion certainty using reservoir engineering and
development geology methods (Table 1). The
two approaches are very different, both con-
ceptually and in analytical scope, and are dis-
cussed separately. It is important that multiple
analytical methods are employed in analyzing
complex fluvial systems like the Cook Inlet
gas reservoirs because each method evaluates
a slightly different portion of the reserves pic-
ture. Because they are based on extrapolations
of historical production data, the engineering
approaches are limited by the extent of field
development that has occurred to date, and
yield the more conservative estimates. The
geologic analyses calculate larger reserve es-
timates because they assess the entire field,
including upside pdtential from nonproduc-
ing intervals that may be capable of produc-
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Engineering Analyses Geologic Analyses

Geologic, PAY
Decline Curve Material Geologic, PAY + 50%-risked
Analysis Potential_Pay

Balance

category only

Sum 4 Fields |G

Sum Other Fields |§H .

Total |8

Notes: All values in BCF. Other fields are 24 remaining Cook Inlet producing qos fields

{see Table 2).
Table 1. Comparison showing a range of estimated remaining gas reserves based on separate
engineering and geologic analyses of four fields: Beluga River, North Cook Inlet, Ninilchik,
and McArthur River (Grayling gas sands). These results suggest that geologic analyses iden-
tify gas reserves in pay and potential pay intervals that have not been fully developed, and
therefore, cannot be represented in the engineering-based estimates.

5394

ing. Throughout this report, we consistently
present estimated gas volumes rounded to the
single BCF to facilitate comparisons with val-
ues in the tables and appendices that represent
calculated results. In reality, most of these
estimates carry considerable uncertainty, and
many could be rounded at lower levels of ap-
parent precision for purposes of discussion
outside of this text.

The engineering approaches are intro-
duced first, followed by a discussion of the
deterministic geologic approach. Two pri-
mary reservoir engineering methods, decline
curve analysis and material balance analysis,
were applied to 28 producing gas reservoirs to
determine proved developed producing (PDP
or 1P) reserves and probable (2P) reserves
(Society of Petroleum Engineers and others,
2007).

Decline curve analysis (DCA) reflects only

that gas that has been in communication with
producing wellbores and has been produced
relatively continuously over the life of the
field. It cannot account for gas shut in early
in field life, gas behind pipe and never perfo-
rated, nor gas between wells with large spac-
ing. Additionally, estimates of original gas in
place (OGIP) derived from material balance
techniques (MB) represent only gas that has
produced into a wellbore at some point during
field life. The geological analysis calculates
an OGIP for the entire structure and attempts
to include potential untapped gas sands that
were logged in the wellbore but never pro-
duced, marginal quality reservoirs that were
not perforated at initial ficld development, or
isolated reservoirs that lie between existing
wellbores because well spacing is not suffi-
cient to encounter them.

The engineering analyses relied on pub-
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lic domain production and pressure data that
producers report to the Alaska Oil and Gas
Conservation Commission (AOGCC) on a
monthly basis. Thus, in order to estimate de-
liverability, a daily rate must be calculated
from the reported monthly values in order to
predict short term demands. Decline curve
analysis (DCA) was primarily used to forecast
production and estimate remaining recover-
able gas (RRG). Material balance methods
were used to validate DCA estimates and de-
termine OGIP and RRG. The future produc-
tion rates and volumes have been compared to
anticipated demand to predict gas availability
in the Cook Inlet basin over the next decade.

The geologic analysis was limited to four
of the five largest existing fields that are still
being actively developed and that the engi-
neering analyses indicate have the greatest
share of future gas production potential. A
deterministic geologic approach was used to
identify pay and potential pay in the North
Cook Inlet, Beluga River, Ninilchik, and the
McArthur River {Grayling gas sands) fields.
The geologic analysis utilized well log curves,
drilling and completion history, pressure his-
tory, and production data to identify and map
pay at the field scale as a basis for new calcu-
lations of original gas-in-place, initial recov-
erable reserves, and remaining reserves.

The Kenai gas field was not included in
the geologic analyses because it is a federal
unit and the State has himited well data and no
seismic data over the field. We did conduct en-
gineering analyses of the Kenai field because
the production data are publicly available from
the AOGCC. Of all the fields in the basin, the
Kenai gas field has been subjected to the most
aggressive second- and third-cycle develop-
ment efforts to maximize recovery and access
gas in tight reservoirs. As discussed later, the
Kenai field is an excellent example of the late-
life reserves growth that can be achieved with
continuing development investment.

7

Table 1 organizes the gas reserve estimates
of this study relative to readiness and certain-
ty of production. In standardized reserves and
resources nomenclature (for example, Society
of Petroleum Engineers and others, 2007), our
estimates derived from decline curve analysis
can be considered proved reserves, whereas
estimates identified from material balance
represent probable reserves. The geologically
derived estimates represent a mix of proved,
probable, and possible reserves as well as
some contingent resources. These analyses
do not include economic filters, so it is not
possible to draw a line between commercial
reserves and subcommercial resources. Pro-
spective resources, those remaining to be dis-
covered, are discussed in less specific terms in
the exploration potential section of this report.
Estimates of exploration resources reflect a
combination of in-house exploration experi-
ence, interpretation of publicly available geo-
logical and geophysical data, and resource as-
sessments and other reports published by the
U.S. Geological Survey and the U.S. Depart-
ment of Energy.

RESERVOIR ENGINEERING
ESTIMATES

Decline Curve Analysis

Decline curve analysis {DCA) is a stan-
dard petroleum engineering technique where-
by current production trends are extrapo-
lated into the future to estimate rates, and by
integration, the remaining recoverable gas
(RRG). As outlined above, DCA is based only
on historically and currently producing gas
that is in communication with the producing
wellbores. By definition, DCA cannot mea-
sure gas reserves that exist in hydraulically
isolated reservoir volumes (zones, sandbod-
ies, or structural compartments) until that part
of the reservoir is perforated for production
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into the well. RRG in this context is only the
developed gas left in the container. A reser-
voir DCA will change significantly during the
period it is being developed. Early estimates
will under-predict RRG if the reservoir is not
fully developed (fig. 3).

The decline curve analysis is a relatively
conservative look at future gas production be-
cause it represents a snapshot influenced by
past events, and does not fully account for
future events. Therefore, the forecast is a pre-
diction of future performance assuming past
trends will remain the same and all invest-
ment to support it will remain constant. De-
cline curves were based on monthly AOGCC
production volumes or rates plotted on a
logarithmic scale versus a linear time scale
in months. The semi-log plot dampens minor
data fluctuation and lends itself to a linear ex-
trapolation referred to as exponential decline.
The DCA portion of this work is based on the
assumption that the reservoirs exhibit volu-
metric (tank-like) behavior. The linear decline
extrapolation yields RRG by integration of
the area under the line (fig. 3).

DCA recoveries were calculated on a well
basis for the larger units where wells produce
nearly continuously and on a pool, reservoir,
or unit basis for every field that is active. There
were several cases where decline appeared
hyperbolic, which, on semi-log charts, plots
as a curve in early to mid-life and becomes
linear in late field life. Hyperbolic decline is
often characteristic of low permeability reser-
voir rock, but it may be masked by water pro-
duction, production at rates below capacity,
and other well events. Another factor affect-
ing decline is water influx from an underlying
aquifer. If the aquifer is large compared to the
gas reservoir, water influx will act to partially
replace the gas produced from the pore space
and sustain the reservoir pressure in the early
to mid-life of the reservoir. A derivative ef-
fect is that as water influx into the wellbore

increases, the pressure gradient increases,
resulting in a steepening of the decline rate.
Water influx in the Cook Inlet basin reservoirs
is complicated by fluvial depositional systems
that contain stratigraphically discontinuous
layers of separate productive sands. Individu-
al layers may not be in pressure communica-
tion and most likely have different gas-water
contacts, especially in the Beluga and Tyonek
sands. Production performance changes as
water invades some intervals, effectively shut-
ting off production and trapping gas, resulting
in decreased overall recovery.

The DCA forecast of remaining proved,
developed, producing gas in the 28 Cook Inlet
fields amounted to a total of 863 BCF, with
697 BCF in just four fields (Beluga River,
North Cook Inlet, Ninilchik, and the McAr-
thur River Grayling gas sands). The DCA
forecast rate represents an “annual average
rate forecast” as depicted in figure 4. This es-
timate should be viewed as fairly conserva-
tive because of certain assumptions inherent
in the technique. The forecast rate is usually
conservative where wells and reservoirs do
not produce at maximum capacity on an an-
nual basis. This limitation applies to the Cook
Inlet gas market, which is notable for its large
demand swings between summer and winter.
Thus, the daily or monthly production from
the reservoir or individual well does not al-
ways represent its productive capacity. Daily
production rates for gas wells are dictated by
daily or monthly demand, volumes specified
in production contracts, and LNG export vol-
umes. In addition, the reservoir and wells of-
ten produce at surface pressure considerably
higher than pipeline conditions (choked back).
Under those conditions, DCA cannot accu-
rately predict future production capability.
Another difficulty is accurate representation
of future investments and projects to sustain
rates such as drilling wells, remedial activ-
ity, new perforations, well workovers, and
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additional compression. Figure 5 illustrates
how DCA reserve estimates change after new
wells are put on production. The initial rate
forecast is considerably lower because it does
not account for incremental production from
the new completions.

If development investment does not con-
tinue in later field life, the decline trend will
steepen because gas rate is dependent on reg-
ular maintenance or remediation. Changes in
future economic conditions will influence gas
availability affected by contract obligations,
cost of maintenance, investment capital avail-
ability, and return on investment. Previous
Cook Inlet rate forecasts have been subject to
the same limitations.

Material Balance Analysis

Material Balance (MB) is a technique that
uses the volumetric relationship between pres-
sure, gas properties, and production to define
OGIP and project remaining recoverable gas
(RRG). A plot of reservoir pressure, P, divided
by Z, the gas compressibility factor, yields a
straight line that defines the volume of gas in
the reservoir. Our MB analysis relies on res-
ervoir pressure, reservoir characteristics, and
gas production data from AOGCC databases.
In most cases the linear trend can be extrapo-
lated to zero pressure to determine the initial
amount of gas in pressure communication
throughout the reservoir, or OGIP. Note that
material balance estimates account only for
gas in pressure communication with produc-
ing wells, and cannot predict gas in isolated
parts of the reservoir.

P/Z extrapolated to abandonment pres-
sure will yield RRG for the reservoir sands
that are in hydraulic (pressure} communica-
tion. A public domain spreadsheet program
from Ryder Scott Company, L.P. was used to
account for reservoir properties such as tem-

11

perature, gas gravity, water saturation, gas
composition, rock compressibility, and the Z
factor for calculating P/Z based on periodic
pressure measurements.

Figure 6 is an example of a typical P/Z
MB plot. In this example, extrapolation to P/Z
= () psia yields OGIP of 4.5 BCF and RRG, as-
suming abandonment P/Z=194 (~200 psia), is
4.2 BCF. The RRG is dependent on accurate
knowledge of the abandonment pressure. Al-
though we assumed an abandonment pressure
of ~200 psia, the ultimate pressure for a given
reservoir will be a function of operation costs,
price of gas, and cost of compression. The
surface production pressure is a function of
reservoir pressure depletion and pipeline con-
ditions. Wells in the Kenai gas field produce at
surfaces pressure between 20 and 200 + psia,
depending on pad location and the compres-
sor configuration. Therefore, assuming a 200
psia abandonment pressure can underestimate
RRG. In other fields in the basin the current
surface producing pressure exceeds 800 to
1000 psia.

North Cook Inlet Unit (NCIU) and Be-
luga River Unit (BRU), had pressure data for
each well going back 20-30 years. Most other
pools had average pool pressures provided to
AOGCC on a periodic basis. Even though the
Sterling and Beluga Formations in the BRU
are metered separately, the gas production is
reported to AOGCC as a single commingled
volume. Because gas production data for each
formation are not available for the Beluga
River Unit, the MB calculation is less reliable
due to the uncertainty introduced by arbitrari-
ly dividing the reported combined Beluga and
Sterling Formations gas production back into
two separate formations,

None of the reservoir P/Z plots showed
evidence of active pressure support or water
drive; however there is distinct evidence of
water influx (fig. 7). Water influx steepens the
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slope of the linear P/Z trend. Water influx may
trap gas or invade the reservoir space and re-
place gas, and in many cases, requires the in-
vaded interval to be cemented off, isolating a
portion of the reservoir and effectively shrink-
ing the productive pore volume if not accessed
by another well up-dip. In the example shown
in figure 7, water influx has reduced the vol-
ume of gas producible at an assumed aban-
donment P/Z value of 200 psia by more than
600 BCF. Cases of this type were reviewed
to ensure data accuracy and account for water
impacts. Generally, the MB trend was either
very clear, or it was unusable.

Another issue affecting the MB calcula-
tions is the validity and quality of the pressure
data reported to AOGCC. The quality of pres-
sure data depends on the type of reservoir and
the method used to estimate or measure res-
ervoir pressure. A good understanding of the
common geological and engineering attributes
of Cook Inlet fields, such as multi-formation
pools, complex layering, discontinuous strati-
graphic layers, and communication through-
out the reservoirs is necessary to properly in-
terpret the pressure data.

Some reservoirs had few points for P/Z
analysis or the data were scattered, incon-
sistent, and subject to unstable measurement
caused by insufficient shut-in time. In several
cases, the P/Z results had to be disregarded
because there was insufficient pressure data,
no reasonable trend or the resulting RRG dif-
fered significantly from the decline analysis.
There are several pools where P/Z showed less
original gas-in-place than what had already
been produced. Such discrepencies highlight
the need for rigorous review and reiteration of
MB calculations and further investigation of
possible causes for questionable results. Com-
parison with other methods and inclusion of
periphery data is also critical in order to come
up with reasonable estimations.

The material balance and decline curve
results were compared to look for significant
inconsistencies. Analyses were reviewed and
material balances or decline analyses for a
given unit were repeated to account for obvi-
ous discrepancies. In some cases, the process
of turning wells on and off over time creates
the illusion that a pool’s production is declin-
ing much slower (that is, the pool has more
gas remaining) than shown by analyses of the
individual wells in the pool. Although the sea-
sonal swing is evident in a field-level produc-
tion chart, it is often obscure when looking at
charts for individual wells. This can be prob-
lematic for wells that do not have a long his-
tory trend and the winter to summer swing has
a large influence on the decline in relation to
the MB. In those cases, all available data were
reviewed in order to determine which resuit
should be used. In most instances it was pos-
sible to find trends that better sutted the data
or it was possible to see what caused the prob-
lem and come to a reasonable conclusion.

In many cases MB calculated significantly
more gas than the DCA; we view this excess
as potentially recoverable gas. Judgment and
reservoir performance were required in rec-
onciling differences between MB- and DCA-
based estimates. In general, where production
behavior is predictable and water influx is not
an issue, the trends made sense and were used
to estimate both remaining recoverable gas
and additional potential.

Table 2 provides the results of the DCA
forecast and the results of the MB calculations
for 28 Cook Inlet gas fields. The difference
between MB and DCA remaining recoverable
reserves totals 279 BCF at 200 psia abandon-
ment pressure. The difference increases by
120 BCF if estimated at 50 psia abandonment.
Although abandonment pressure of 50 psia
may be attainable in general, each reservoir
must be evaluated for its cost-benefit at aban-
donment.
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volumetric analyses were prepared for the four large fields (shaded) at top of list.
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The MB-DCA difference represents gas
that is in communication with the current
completions in a reservoir. Conceptually, MB
estimates greater than DCA estimates suggest
that the reservoir is not producing at its maxi-
mum capacity. Investment may be required to
access the potential gas reserve additions in
the form of well stimulations, installation of
compression, re-drills, or other activities to
improve reservoir performance.

Large Field Reserves Growth

We calculated a time series of estimated
ultimate recovery (EUR) for the 28 gas fields
by adding cumulative production to RRG at
each interval. Tracking EUR over time is use-
ful for observing the effect of development
as a reservoir matures. Early EUR estimates
are typically conservative and often increase
as development progresses and more of the
in-place gas resource moves to the produc-
ible reserves category. Progressive reservoir
development is the rule in markets such as
the Cook Inlet that can only absorb a fixed
amount of gas per year. The four largest reser-
voirs (Kenai, Beluga River, North Cook Inlet,
and the McArthur River Grayling gas sands)
demonstrate this reserves growth in the EUR
progression.

A review of past DCA forecasts and
MB estimates (sources: DOG Annual Re-
ports~1994, 1999, 2003, 2007, and 2009 in-
ternal estimates) showed significant growth
in the last 10 years. Figure 8 is a chart show-
ing the EUR at various stages of development
since 1993. Comparison of EUR at various
dates indicated reserves in three of the larg-
est fields (Kenai, Beluga River and McArthur
River Grayling gas sands reservoir) grew by
more than 770 BCF; however the North Cook
Inlet field appeared to decrease by about 360
BCE. It will be critical to further assess the

reason for this decline. The reserves growth
in all the other fields can be attributed to 42
new and redrilled wells during the period, and
additional perforation and stimulation activ-
ity. The apparent decrease at North Cook Inlet
may be caused by water influx and cementing
off a number of intervals, effectively reduc-
ing the reservoir volume, but it 1s unclear with
the currently available data. The EUR calcu-
lations demonstrate that even in mature fields
such as Kenai, significant reserve growth is
still possible after 30-40 years of production
with diligent and systematic well work.

Deliverability at the Well and Reservoir
Scale

In the following discussion, “deliverabil-
ity” is used in the strict engineering sense of
the term, which refers to the gas production
capabilities of a well, or in some cases, pro-
duction capabilities at the reservoir scale (for
example, Lee, 2007, p. 840). This discussion
does not address the much broader set of com-
mercial and infrastructure factors that deter-
mine the ability of the entire Cook Inlet gas
production and distribution network to provide
gas to the end user. Determining deliverability
at the well and reservoir scale is, nonetheless,
a key part of predicting the overall system’s
ability to satisfy peak demand.

Past and present well or reservoir deliv-
erability. One analysis method used to miti-
gate decline forecast shortcomings is accurate
measurement and forecasting of daily well
rates on a periodic basis. This can be done with
real time data, or by converting monthly data
to daily figures in order to calculate producing
day (PD) well rate. The most accurate PD data
are production rate measurements taken on a
daily basis along with producing pressure and
temperature. Unfortunately, the Division of
0il and Gas does not have daily data and can
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Figure 8. Reserves growth in Cook Inlet s largest gas fields, 1993-2008.

only estimate an average maximum daily rate
on a monthly basis. The result is a smoothed
rate profile that does not reflect the daily to
weekly peaks and lows corresponding to short
term demand swings.

Evaluating past well or reservoir deliver-
ability estimates gives a hint of the relationship
between average annual gas rate from DCA
and peak PD gas rate from monthly volumes
and producing day data. Calculations were
based on a summation of producing day rates
for each gas well by month (initially exclud-
ing storage production rate). A producing day
rate derived from monthly data is still useful
in estimating deliverability, but it smoothes
through the extremes that would be evident
in real time data. As an example, a well that
produced 20, 10, and 5 MMCF/day for three
days would average 11.7 MMCF/day over
that period, which is some 40 percent below
the actual peak. Given that limitation, there is
still a significant swing between winter and

summer PD rates when compared to annual
average production rate. The peak PD rate has
two components, the normal gas PD rate and
the storage PD rate. Figure 9 compares the av-
erage annual rate to PD rates with and without
storage from 1995 to present.

The ability to meet peak demand with
real-time production has significantly dimin-
ished in the last decade because reservoir
pressure has declined, water influx has in-
creased, and not enough wells were drilled to
replace reserves and maintain redundancy for
peak rate capacity. Nevertheless, well work-
overs, additional wells, and compression have
been slowly added in an attempt to meet the
high-swing local demand. However, drilling
high-cost wells and installing expensive new
equipment to meet momentary demand spikes
is economically challenging. As a result, gas
storage in depleted reservoirs will become an
important part of the deliverability portfolio
that provides for peak capacity. In the past,
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Figure 9. Producing day (PD) deliverability with and without storage, based on monthly vol-

umes.

there was significant production capacity that
lay idle during the summer months even with
the fertilizer and LNG plants online. A strong
seasonal swing is evident in the production
histories of major fields such as BRU and
NCIU, but it has diminished noticeably in re-
cent years even though the fertilizer plant has
been shut down and the LNG plant is not op-
erating at maximum capacity. Field operators
are now much closer to producing at or near
apparent capacity year round. Like many other
gas distribution systems, storage will emerge
as a key feature necessary to meet peak de-
mands during extreme weather periods.

As the annual production rate decreases,
and producers store more gas during low de-
mand periods, the ability to forecast excess

capacity will become more complicated be-
cause storage rates are highly dependent on
instantaneous demand and on the amount of
gas in storage. Steps that could be taken to-
ward meeting peak demand include adding
new wells, investing in rate-sustaining work,
stimulating productivity, adding compres-
sion to maintain production at lower reservoir
pressures, and developing more storage ca-
pacity. All these options increase production
costs and ultimately, the price needed for the
commodity.

Predicting future well or reservoir deliv-
erability. Extrapolation of maximum PD (pro-
ducing day) rate data assumes that a well or
reservoir can meet that maximum, at leaston a
periodic basis. The importance of a maximum
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deliverability forecast is to estimate the abil-
ity to meet peak demand on those days when
temperatures are very low and gas demand is
very high. Figure 10 shows the method of es-
timating maximum PD rate for a pool by se-
lecting peaks and forecasting into the future.
This was done for each pool in the Cook Inlet
basin then summed to provide a forecast.

Figure 11 shows the PD deliverability fore-
cast results compared to average annual rate
from DCA. The forecast peak PD deliverabil-
ity is higher than average annual rate; how-
ever, peak deliverability can only be sustained
for a relatively short period. The PD deliver-
ability analysis can be done well-by-well or
collectively on a reservoir basis. Regardless
of method, the maximum PD rate forecast is
only an estimate and may be influenced by the
same events that affect decline curve analysis.
This method yields a more representative esti-
mate of future peak production rate (PD deliv-
erability) than an annual average rate derived
from decline curve analysis.

An additional challenge to predicting fu-
ture deliverability is the complex geology.
Cook Inlet’s reservoirs are challenging to
evaluate because of the discontinuous fluvi-
al sand bodies, especially in the Beluga and
Tyonek Formations. The Sterling Formation
contains thicker sand packages that tend to
be in pressure communication. In the Beluga
and Tyonek reservoir section, new drilling
has added deliverability and captured previ-
ously stranded gas reserves by a combina-
tion of in-fill drilling and adding perforations
in existing wells. Clearly, more drilling and
well work will be required to develop enough
deliverability to meet peak demand swings in
the coming years.

As a rule, the Cook Inlet reserves and
annual production forecast have not really
changed much from forecast to forecast. The
major uncertainty lies within deliverability to

19

meet daily and peak demand. To fully under-
stand maiximum PD rate to meet daily and
peak demand, more detailed and up-to-date
production data is critical. The ability to ana-
lyze daily production numbers from all pro-
ducing zones would indicate which wells and
reservoirs are able to respond during demand
spikes caused by extreme low temperatures.

GEOLOGICAL ESTIMATES

The geologic portion of this reserves study
focused on four producing gas fields in Cook
Inlet: Beluga River, North Cook Inlet, Nini-
Ichik, and McArthur River (Grayling gas
sands). A deterministic log- and grid-based
approach was used to analyze and map pay
and potential pay thickness for numerous pro-
ducing horizons and to calculate original gas-
in-place {OGIP) volumes within these fields.
Publicly available production data from the
AOGCC were used to determine recovery fac-
tors for these four fields. The recovery factor
fraction was then multiplied by the mapped
OGIP to calculate the geologic estimates of
original reserves for each of the four fields.
Subtracting the cumulative production from
each field yielded our geologic estimates of
remaining reserves. The following discussion
details the process used in the geologic analy-
ses conducted for this project.

Data Sources

Much of the data used in this evaluation
is publicly available from the AOGCC. Con-
fidential data the Division of Oil and Gas re-
ceives for Unit Plans of Development were
also used to augment the AOGCC data set.
Information from the geological literature re-
garding fluvial depositional systems in Cook
Inlet and elsewhere helped inform sound well
log correlations and was useful in petrophysi-
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Figure 11. Peak maximum producing day deliverability compared to average annual rate from

decline curve analysis.

cal interpretation (e.g., Bridge and Tye, 2000;
Flores and Stricker, 1991; LePain and others,
2008).

The dataset collected and analyzed for
this geologic evaluation consists of digital
petrophysical well logs and directional well
surveys; geologic formation tops; confiden-
tial and non-confidential structural surfaces
{grids) and faults; details of well drill stem
tests, perforations, reservoir and flowing pres-

sures; gas compositional analyses; fluid con-
tact depths; and core-based porosity, perme-
ability, grain density, and saturation data.

Data Rendering

The data rendering process began with
loading all the above data into databases used
with our interpretation and mapping software
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(Landmark GeoGraphix). Digital petrophysi-
cal well log data, directional well surveys,
perforations, completion intervals, and drill
stem test data were critical data sets that were
interpreted together from the beginning stag-
es. Most petrophysical well log suites in Cook
Inlet wells contain data for spontaneous po-
tential (SP), gamma ray, deep-, medium-, and
shallow-measurement resistivity, and some
combination of porosity logs such as density,
neutron, and/or sonic transit time data.

After loading and interpreting the data
mentioned above, criteria were established
for identifying and flagging basic lithofacies
(rock types). We flagged non-pay lithofacies
(coal and shale) and focused attention on
lithofacies that contain pay and potential pay
(sandstone, argillaceous sandstone, and sandy
siltstones). Coals were flagged as having a
bulk density log response less than or equal to
1.9 g/cm® and a neutron porosity log response
greater than 45 percent. Rare, very pure clay-
stone intervals were selected to define a shale
baseline on the SP log.

Pay Evaluation and Identification

We based our pay criteria on log charac-
ter, mud log data, drill stem test data, and/or
completion reports that identify sandstone in-
tervals as having flowed gas with a rate that
resulted in the sandstone being completed as a
gas-producing interval. Two different catego-
ries were created in GeoGraphix using interval
picks: PAY and Potential Pay. These two in-
terval picks were interpreted for each produc-
tion zone (major subdivision of the reservoir
formation, for example Sterling A} in all wells
with a petrophysical well log suite (Figure
12). The breakout of zones varies from field
to field, based on the variable characteristics
of the Tyonek, Beluga, and Sterling reservoirs
in different parts of the basin.

Intervals identified as PAY have the fol-
lowing characteristics:

a) Sandstone intervals that were complet-
ed after drilling and logging that either
produced or are currently producing
gas. These sandstones exhibit elevated
deep resistivity relative to down-dip wet
sandstones of the same producing hori-
zon, as well as an SP shift off the shale
baseline, plus sonic-neutron or neutron-
density cross-over, or a decrease in sonic
travel time (slower than the travel time
in shales or wet sandstones).

b) Some unperforated sandstone intervals
were identified as PAY if they could be
reasonably correlated to sandstones per-
forated and producing in recent wells,
or perforated as ‘by-passed pay’ in older
wells that have been worked over.

¢) Some unperforated sandstone intervals
were identified as PAY if the log re-
sponse was very similar to a perforated
gas interval in the same well.

Potential Pay was picked in intervals that
have the following characteristics:

a) Sandstones that were perforated and
flowed only minor gas; flowed minor
gas with water during testing; thin sand-
stones comingled during a drill-stem-
test; or stacked perforated intervals
where gas was present and produced,
but it was unclear which sandstones
were productive. In most of these cases,
gas production was accompanied by wa-
ter that may have been coming from one
or more of the producing horizons.

b) Sandstones in which indications of free
gas (shows) on well logs are not as ro-
bust as in the PAY sandstones, but gener-
ally have elevated resistivity along with
a lesser degree of gas response (cross-
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OVer or convergence) on sonic-neutron
or neutron-density porosity log suites.

In addition to the PAY and Potential Pay
criteria described above, we gained informa-
tion through preliminary petrophysical analy-
sis of well log suites to calculate shale volume
(Vsh), porosity, water and hydrocarbon satu-
rations in the Beluga River, North Cook Inlet,
Ninilchik, and McArthur River (Grayling gas
sands) fields. Saturation analysis is highly de-
pendent on the resistivity of the connate water
(Rw) found in a sandstone interval. Given that
Rw varies significantly across short distances
in Cook Inlet sandstones, we did not rely on
petrophysical analysis for this study. Rather,
the log-based analyses helped to validate our
PAY and Potential Pay intervals identified us-
ing the criteria described above.

PAY category sandstones were color-
coded green and Potential Pay intervals
were color-coded yellow on all log displays
and well cross-sections. Figure 12 illustrates
a typical example of the difference between
the pay categories (compare the log responses
in the thin, Potential _Pay sandstone at 4,430
feet measured depth relative to that in the PAY
sandstone at 4,250 feet measured depth). In-
terbedded coals are flagged and colored black.
All sandstones were evaluated and categorized
as PAY, Potential Pay, or non-pay (ignored).
PAY in each well was summed in true vertical
depth feet (TVD) for each zone. This cumula-
tive sum, gross TVD feet of PAY, was stored
by zone for each well as an attribute labeled
PAY using the Zone Manager application in
GeoGraphix. The same process was followed
for summing gross TVD feet of Potential Pay
for each zone in each well.

Mapping Procedure

The digital mapping process was executed
in GeoGraphix using gridding, contouring,

and database tools of the GeoAtlas and Zone
Manager applications. Thickness (isopach)
grids of reservoir zones were made from well
control by subtracting the depth of the tops
of successive zones from each other and con-
touring them using a standard gridding algo-
rithm (minimum curvature) to obtain gross
zone thickness.

Subsea depth structure grids were pre-
pared next, representing the top surface of
each zone. This was accomplished by starting
at the top of the reservoir interval and progres-
sively subtracting the underlying isopach grid
to generate the next deeper structure map. This
process was continued downward throughout
the zones of interest in each field. Each struc-
ture map generated this way was checked for
accuracy by plotting it with zonal tops to as-
sess surface accuracy.

Isopach grids of PAY and Potential Pay
were generated for each zone from the gross
values stored in the system as described above,
taking steps to limit these grids to the produc-
tive area of each zone. An example of the
zonal data is shown in Table 3, representing
the Beluga D zone at the Beluga River Unit.
In order to limit the aerial distribution of PAY
and Potential Pay thickness grids, well logs
and well history files were examined for evi-
dence of gas-water contacts. Because numer-
ous producing horizons do not have known
gas-water contacts, the completion reports,
dnill stem test reports and gas mudlog read-
ings were consulted to pick the lowest known
gas (LKG) and highest known water (HKW)
depths in TVD subsea for each zone. The dif-
ferences between HKW and LK G depths are
highly variable, sometimes differing by hun-
dreds of feet. In most cases, we assumed an
approximate gas-water contact at the midpoint
depth between HKW and LKG, and clipped
the Gross Pay and Gross Potential Pay map-
ping grids for each zone at the intersection of
the midpoint depth with the zone’s top struc-
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WELL NAME OPERATOR X Y MD Isopach Pay-TVD PHID_PAY Poten, PAY PHID_Poten.PAY
BELUGARIVUNIT - 232-04 CON-PHIL 1453670.71 261771376 3668.23 267 4245 0.00
BELUGARIVUNIT- 14-19 S0CAL 1469252.37 2630676.94 407231 238 0.00 0.00
BELUGA RIV UNIT - 212-25 CON-PHIL 1463881.80 2623038.88 3792.97 240 22.13 3219
BELUGARIVUNIT - 233-27 CON-PHIL 1455964.58 262674547 3600.57 253 54.03 12.09
BELUGARIV UNIT- 212-35 CON-PHIL 145854740 2623360.19 3608.01 262 78.57 0.00
BELUGA RIV UNIT - 244-04 CON-PHIL 145419295 261583039 384141 171 3513 0.340 26.33 0.277
BELUGA RV UNIT - 244-04A SOCAL 1453475.72 2616177.84
BELUGA RV UNIT - 244-04PB1 PHILLIPS
BELWUGARIV UNIT-212-24 CON-PHIL 1463415.18 2633391.25 376168 258 45.53 0.259 31.87 0.342
BELUGARIVUNIT- 241-34 CON-PHIL 145654447 2624038.54 3504.45 248 74.18 0.278 0.00
BELUGARIVUNIT- 224-13 CON-PHIL 1465607.22 2636369.71 3862.50 260 14.29 0.243 24.18 0.244
BELUGARIVUNIT-212-18 CON-PHIL 146882592 2638790.93 4008.47 256 21.93 4.254 19.78 0.281
BELUGARIVUNIT - 221-23 CON-PHIL 1459932.22 2635193.02 3968.75 250 10.44 0.289 34.92 a.261
PRETTY CKUNIT-2 UNOCAL 1476389.50 2640608.61 614656 238
BELUGARIV UNIT - 214-35 CON-PHIL 1458875,02 2619748.65 460853 277 0.285 37.26
BELUGA RV UNIT - 23209 CON-PHIL 145347427 261239457 472405 263 0371 25.87
BELUGARIVUNIT - 224-23 CON-PHIL 146028113 2631381.66 3713.11 254 46.14 ¢.371 3241 0.248
BELUGARIV UNIT - 232-26 CON-PHIL 1461058.61 2628588.30 4241.75 263 £8.30 ¢311 0.00
BELUGA RV UNIT-BRWD-1 CON-PHIE 1468564.59 263BE57.81
BELUGA RIV UNIT- 211-03 CON-PHIL 1455836.02 2615446.55 3637.35 272 18.97 0.284 3844 0.331
BELUGA RIVUNIT- 224-34 CON-PHIL 1454658.34 2620478.62 3836.08 258 34.53 0.354 12.97 0.408
BELUGARIV UNIT - 214-26 CON-PHIL 1459015.00 2626123.13 368574 258 50.81 0.350 0.00
BELUGARIV UNIT - 214-26PB1 CON-PHIL 1458268.00 2625840.43
BELUGARIV UNIT - 212-35T CON-PHIL 1458158.88 2622934.28 3714.46 257 41.01 ¢.329 1241 0.347
NBELUGA-1 PELICAN HILL 1466801.82 2642345.87 4246.66 269 2.00 0.00
SUM <None> <Nane> <None> <None> <None> <None> <None> <None> <None>
MAX 1476389.50 2642345.87 614656 277 £8.30 0371 38.44 0406
MIN Null Nufl 145347427 2612394.57 3504.45 1238 0.00 0243 0.00 0.244
Stnd Dev 6055.91 £340.30 57368 11 25.3% 0042 14.95 0.055

Table 3. An example of zonal data for the Beluga D zone at Beluga River Unit. Zone picks were
made by DNR staff. PAY and Potential Pay were picked for each zone in each well according
fo criteria discussed in the text. If the well had a density porosity curve, the average density
porosity was calculated within PAY and Potential_Pay intervals for that zone. Blanks appear
in the table where necessary well logs were not available over the Beluga D zone.

ture surface. Inreality, PAY and Potential _Pay
are distributed throughout each zone, whereas
in our model, they are assumed to be stacked
at the top of the zone, just below the structural
surface that was clipped with the approximate
fluid contact. Figure 13 is an example of one
zonal gross PAY map. Because there are hun-
dreds of individuatl Sterling, Beluga and Ty-
onek Formation sandstones, it was not pos-
sible to structurally clip each individual pay
interval with a LKG or HKW contact in the
time frame allotted for this project.

Original Gas-in-Place and Initial Reserves

We used the following equations to cal-
culate original gas-in-place in standard cubic
feet: -

OGIP = 43,560 {gross pay volume) (N:G) (1-Sw) (&) / Bgi,
and
Bgi=0.02829 (Z) (T} /(P)

where gross pay volume refers to the volume
of gross Pay or Potential Pay sandstone in
acre-feet, N:G is the net-to-gross ratio within
the gross Pay or Potential Pay intervals, Sw
is fractional water saturation, @ is decimal po-
rosity, Bgi is initial gas formation volume fac-
tor, Z is a gas compressibility factor, T is tem-
perature in degrees Rankine, and P 1s pressure
in psia. The density log was used to determine
porosity. Porosity was averaged for the pay
intervals by using the PAY interval as a dis-
criminator curve and calculating the average
density porosity in PAY for each zone. This
value was then gridded using the same mini-
mum curvature algorithm and grid increment
as the PAY isopach. The average porosity and
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Reddot = gross pay thickness (TVD) for weil within zone
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Figure 13. Example of zonal gross pay isopach map, McArthur River field Grayling gas
sands.
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pay isopach grids were multiplied together to
create a grid of bulk pore volume contained in
intervals considered as PAY. Further multipli-
cation times the net-to-gross ratio yielded net
pore volume. The same process was used to
determine net pore volume in intervals count-
ed as Potential Pay.

Because of the inherent problems with de-
termining water saturation in the Cook Inlet
basin discussed above, we used water satura-
tion values provided in the AOGCC annual
pool reports. Reservoir pressure and the gas
compressibility factor were all calculated on
a zonal basis depending on temperature and
subsea depth at the midpoint of the zone.
There were no AOGCC pool reports for the
Ninilchik Unit. For that field, we assumed 40
percent water saturation; this figure is likely
pessimistic, which will lead to conservative
gas reserve estimates.

Overall recovery factors were calculated
for each of the four fields studied, based on
production and test data. Because most indi-
vidual sandstones within the Sterling and Be-
luga Formations have different recovery fac-
tors, a range of recovery factors is presented
in Appendices 1-4. Recovery factors were
decreased for zones with lower permeability
based on downhole permeability measure-
ments or calculated from porosity-permeabil-
ity transforms. The recovery factors were then
applied to the mapped original gas-in-place
(OGIP) volumes to calculate initial recover-
able gas in place (RGIP).

Table 4 presents one deterministic case of
the geologically estimated reserves calculated
for the four fields studied: Beluga River, Nini-
Ichik, North Cook Inlet, and McArthur River
Grayling gas sands. Values are reported in
billions of cubic feet (BCF) of gas. Calcula-
tions arc presented for the PAY, Potential Pay
(risked at 50 percent), and the sum of PAY +
50 percent-risked Potential Pay in the first
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three columns. The next three columns pres-
ent initial recoverable gas-in-place (RGIP) for
those three categories. The next column lists
the projected cumulative production through
12/31/2009 for each field, based on AOGCC
data. The last two columns represent the cal-
culated remaining reserves for the PAY and
PAY + 50 percent-risked Potential Pay cat-
egories, calculated by subtracting the cumula-
tive production from the RGIP. Each column
contains a total for the sum of the four fields.
The sum of the reserves in the PAY category
for the four fields is 1,213 BCF of gas. The
sum of the reserves in the PAY + 50 percent-
risked Potential Pay is 1,856 BCF of gas. The
chart demonstrates that a high percentage of
remaining reserves calculated from geologi-
call techniques reside in the more certain PAY
category and less in the Potential Pay cate-
gory. However, risking the Potential_Pay re-
sources at 50 percent yields additional upside
potential of 643 BCF.

Multiple deterministic cases could be con-
sidered. Appendices 1 through 4 present Po-
tential Pay calculations risked at 10 and 90
percent confidence levels.

EXPLORATION POTENTIAL OF
COOK INLET BASIN

Leads — Discovered Undeveloped and
Undiscovered Resources

Within the Cook Inlet region, there are
several areas where publicly available geolog-
ic data, geophysical data, or reports indicate
potential for discovered but undeveloped gas
accumulations. A number of other areas are
identified to have elevated prospectivity for
undiscovered accumulations. This discussion
briefly describes a list of exploration candi-
dates or leads that have been actively pursued
by industry in the past. The list discussed be-
low is by no means comprehensive, nor all en-
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OGIP {BCF) ** RGIP = OGIP x R {BCF) Remaining Reserves (BCF)
Cumutative
Total, Total, Production Total,
50%-risked SO%-risked
PAY « 50%- " PAY +50% | [BCF. projected PAY + 50%
Field PAY only Pote::‘h;,Pay e PAY onfy Pote:::vl_ sked through PAY only aked
Potential_PAY Potentlal_pay | 12-31-09) Potentizi_Pry

Betuga River 2137 592 2729 1,856 342 2,198 1,150
Ninlichik 182 167 349 164 17 280 104
North Cook Inlet 2,300 1 2511 2,060 151 2,211 1818
MicArthur River 1,757 41 1788 1581 33 1,514 1,376
Totki S s e e T B e e s e [ el i e T | aads T e T ese 1

** RGIP = initial recovernble gos-in-place = OGIP x Recovery foctor. Production and test data suggest a range In recovery foctor within the Sterling and Belugo Formatlons

Table 4. Geologic estimates of original gas-in-place, original recoverable gas, and year-end
2009 reserves remaining in four Cook Inlet gas fields.

compassing for the basin. These opportunities
are grouped into onshore and offshore areas.
[t is important to note that there is a significant
amount of ongoing work, in both the industry
and government sectors, to identify explora-
tion opportunities for future activity and re-
serves additions. The Division of Oil and Gas
is currently collaborating with the Division
of Geological & Geophysical Surveys in this
cffort in order to facilitate exploration for oil
and gas in the next decade.

Onshore areas. It is estimated that identified
potential candidates located onshore might
yield between 40 and 120 BCF of recoverable
gas {in aggregate). They are associated with
identified anticlinal trends and most have at
least one well that penetrates the lead, is adja-
cent to it, or can be projected along structural
trend. The candidates described below are all
located on the east side of Cook Inlet, and are
listed from north to south (fig. 1).

1) Point Possession lead — lightly explored
anticline trend within the within the Ke-
nai National Wildlife Refuge, roughly
along the same general trend as Sunrise
lead.

2) Birch Hill structure - faulted anticline
closure on-trend with Swanson River
field. The reservoir is in the Tyonek For-
mation. Chevron is currently moving to-

ward development.

3) Sunrise lead - lightly explored anticline
trend. Marathon has acquired 2D seismic
data, and has plans to drill in the winter
of 2009-2010 on CIRI land within the
Kenai National Wildlife Refuge.

4) Cohoe Unit — potential faulted trend
down plunge from Kenai Field anti-
cline. Potential reservoirs in the Beluga
and Tyonek Formations.

5) North Ninilchik structure - faulted an-
ticline closure down plunge from Nini-
Ichik Unit. Potential reservoirs in the
Beluga and Tyonek Formations.

6) Nikolaevsk unit - faulted anticline clo-
sure on-trend with North Fork field. Po-
tential in the Tyonek Formation.

Offshore areas. The candidates identified be-
low lie in state waters and it is estirnated that
they might yield between 100 and 400 BCF
of gas (in aggregate). The majority of these
candidates are associated with identified an-
ticlinal trends and, as with the onshore plays,
they have at least one well that penetrates the
lead, is adjacent to it, or can be projected along
structural trend. They are described generally
from north to south (fig. 1).

7) North Cook Inlet Field — faulted struc-
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tural nose north of the existing field.
Potential reservoirs in the Beluga and
Tyonek Formations.

8) Corsair (SRS) structure - faulted anti-
cline closure. Potential reservoirs in the
Sterling, Beluga and Tyonek Forma-
tions.

9) North of Middle Ground Shoal - faulted
anticline trend. Potential reservoirs in
the Beluga and Tyonek Formations.

10) North Redoubt - faulted structural nose
up-dip from the Redoubt field. Potential
reservoirs in the Sterling, Beluga and
Tyonek Formations.

11) Kasilof structure — faulted anticline clo-
sure north of Ninilchik field. Potential
reservoirs in the Beluga and Tyonek
Formations.

12) Cosmopolitan structure - faulted anti-
cline closure. Potential in shallow reser-
voirs in the Tyonek Formation.

13) South Diamond Gulch structure - faulted
anticline trend within Kachemak Bay.
Potential reservoirs in the Tyonek For-
mation.
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Quantitative Assessments of Undiscovered
Technically Recoverable Resources

Federal agencies are tasked with the lead
responsibility for publishing estimates of un-
discovered technically recoverable resources
for all parts of the United States, including the
Cook Inlet basin. The U.S. Geological Survey
assesses the potential onshore and in state-
managed waters, whereas the Minerals Man-
agement Service analyzes potential in feder-
ally-managed waters of the Cuter Continental
Shelf (OCS). In all cases, these agencies ad-
dress the inherent uncertainty of such assess-
ments by creating probability distributions
that describe a wide range of possible values.
A probabilistic estimate is best described by
its mean value (expected case) accompanied
by specific fractiles of its distribution, such
as the F95 value (lowside case, with a 95%
probability that the actual volume is greater)
and the FS5 value (upside case, with only a 5%
chance that the actual volume is greater). The
results of the most recent assessment encom-
passing the upper Cook Inlet producing re-
gion are presented in Table 5 (compiled from
Gautier and others, 1996). These estimates
will be updated in an ongoing USGS resource
assessment specific to the Cook Inlet region,
prepared in cooperation with the Alaska Di-
vision of Geological & Geophysical Surveys

Assessed Play and
Undiscovered Resource

Oil, MMSTB
(million stock tank barrels)

Gas, BCF
(billien cubic feet)

F95 Mean F5 F95 Mean F5
Hemlock-Tyonek play
Oil & Associated gas 43 6471 1,337 43 647 1,337
Beluga-Steriling play
0 42 738 1,823
NGL & Non-associated gas 0 0

Late Mesozoic oil play

Play was assigned a 9% chance of hosting at least one accumulation;
resource volumes not quantitatively assessed.

Tauble 5. Federal estimates of undiscovered technically recoverable conventional oil and gas
resources of the upper Cook Inlet region (after Gautier and others, 1996).
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and Alaska Division of Oil and Gas, with ex-
pected publication in late 2010.

A more recent study conducted on con-
tract to the U.S. Department of Energy con-
sidered potential undiscovered resources us-
ing a different statistical approach as part of a
larger study of natural gas supply and demand
in the Cook Inlet region {Thomas and others,
2004). Noting that the distribution of field
sizes within the basin does not conform to the
expected lognormal state, this study estimated
that there may be 13 to 17 trillion cubic feet of
conventionally recoverable gas remaining to
be discovered, largely in stratigraphic or com-
bination structural traps.

Impediments to Future Exploration

There are several issues that may hamper
future exploration, both in terms of further de-
veloping some of the areas with known poten-
tial described above, as well as making new
discoveries in lightly explored areas. Some of
the concerns are of a commercial nature, and
others involve restrictions on surface access to
prospective areas. Comprehensive exploration
efforts in the Cook Inlet, like any area in the
US, will require patience and diligence from
all stakeholders in order to reduce exploration
and operating costs, provide access to critical
data, and provide access to surface acreage in
areas of high resource potential, but sensitive
wildlife habitat. All these issues must be ad-
dressed in a collaborative stakeholder effort
if the Cook Inlet region is to maintain an eco-
nomically and environmentally sound indus-

try.

COMBINED ENGINEERING AND
GEOLOGIC ANALYSES

The various engineering and geologic

analyses of this study yield a wide range of
estimated remaining reserves. Table 1 com-
pares four different reserve estimates derived
for the four fields emphasized in this study,
based on 1) decline curve analysis, 2) mate-
rial balance analysis, 3) the geologic estimate
that includes only reserves in the PAY catego-
ry, and 4) the geologic estimate that includes
reserves of the PAY category plus 50 percent
of the volume in the Potential Pay category.
Note that these analyses are not intended to
represent any particular fractiles of a statisti-
cal distribution; for example, we do not con-
sider them to represent F95-F50-F5 reserve
values. The following discussion describes
Table 1 in detail.

‘The most conservative estimate of reserves
is based on decline curve analysis alone,
which estimates a total of 697 BCF proved,
developed, producing reserves remaining in
the Beluga River, North Cook Inlet, Ninilchik,
and McArthur River (Grayling gas sands)
fields. Decline curve analysis also identifies
166 BCF of proved, developed, producing re-
serves remaining in the other 24 fields, for a
basin-wide total of 863 BCF. Material balance
analysis identifies an additional 163 BCF of
probable reserves in just the four large fields,
yielding a total of 860 BCF proved and prob-
able reserves remaining there. In the other 24
fields, material balance estimates 116 BCF
more than decline curve analysis, yielding 282
BCF of proved and probable reserves in those
fields, and a basin-wide total of 1,142 BCF re-
maining proved and probable reserves.

The geologic volumetric evaluations,
completely independent of the engineering
techniques, yield larger reserve estimates for
the four large fields. This is consistent with
the probability that there is considerable gas
remaining in these reservoirs that has not con-
tributed to production, and therefore, cannot
be captured by the engineering estimates. The
geologic evaluation of existing well data in
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the four fields indicates 1,213 BCF of gas re-
serves remaining to be produced from just the
high-confidence PAY category. Subiracting the
860 BCF that material balance indicates is al-
ready in communication with producing wells
yields an estimated 353 BCF of currently non-
producing gas—the “redevelopment prize”—
in those four reservoirs. When recoverable
gas in the Potential Pay category are risked
at 50 percent and added to those in the PAY
category, the estimated reserves remaining in
the four fields increase to 1,856 BCF, adding
an increment of 643 BCF in those fields.

Engineering and Geological Discussion

This study addresses the fundamental
question: given the currently available engi-
neering and geologic datasets, how much ad-
ditional gas resource is available for second
and third cycle redevelopment efforts in pro-
ducing field areas? Combining these results
with forecasted demand scenarios provides
a timeline that suggests how long known re-
serves can supply local needs. It is important
to note that this study does not address which
development activities will be economically
feasible in future market scenarios. Neverthe-
less, if one assumes appropriate market con-
ditions will exist, then investment in more
complete field development operations, infra-
structure de-bottlenecking and upgrades, and
appropriate commercial alignment between
unit partners will occur and a significant por-
tion of the remaining reserves identified in this
study will be developed to meet local demand
for at least the next decade.

Figure 14 presents a schematic production
forecast for the basin that includes wedges of
incremental reserves identified by the various
methods discussed in this report. Construction
and 1interpretation of this diagram is compli-
cated by the fact that the engineering estimates
reflect all 28 gas fields, whereas the additional
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reserves estimated by geologic analyses come
only from the Beluga River, North Cook Inlet,
Ninilchik, and McArthur River (Grayling gas
sands) fields. This forecast assumes that pro-
duction will not exceed demand, which is pro-
jected flat at 9¢ BCF/year. It should be stressed
that the point of this schematic diagram is to
illustrate the additional gas volumes estimat-
ed in various reserve and resource categories
identified using multiple analytical methods,
and to estimate how long those volumes may
be able to meet demand. The actual timing of
when gas from any one of those wedges will
go on production is unknown, and certain to
be more complicated than can be shown here.

The most conservative wedge in red repre-
sents future production of proved, developed,
producing reserves (863 BCF) identified ba-
sin-wide by decline curve analysis alone. The
orange wedge represents production of addi-
tional probable reserves (279 BCF) identified
as the basin-wide difference between mate-
rial balance and decline curve analyses. The
green wedge corresponds to the incremental
production that could be achieved in just the
four large fields through aggressive develop-
ment of technically recoverable gas in the
PAY category that we argue is not reflected
in the engineering analyses because it is not
currently in communication with producing
wellbores (353 BCF). The yellow wedge rep-
resents the additional untapped gas from the

Potential Pay category in those four fields,

risked at 50 percent (643 BCF). Finally, the
gray wedge illustrates speculative future pro-
duction from contingent gas resources that
await confirmation, delineation, and develop-
ment (an aggregated volume estimated at 300
BCF from the exploration leads identified in
this report). This illustrates the likelihood that
investment in more complete development
of the producing Cook Inlet gas fields could
yield sufficient gas to meet projected demand
for years to come. :
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- Deciine Curve Analysis Reserves (863 BCF basin-wide)
‘ Material Balance Analysis Resarves (270 BCF increment, basin-wide)
250
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. 72} Geologic Analysis, PAY + 50%-risked Potential Pay Category (643 BOF increment, 4 fiekda)
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Figure 14. Hypothetical production forecast for the Cook Inlet basin showing increments of
reserves and resources identified by engineering and geological analyses discussed in text.
This schematic diagram assumes that near-term production will come from gas volumes
documented by the most conservative estimation techniques. Successive wedges are intro-
duced with progressively lower certainty regarding commerciality, volume, and timing of first
production. Production from future resource wedges could begin in any year, resulting in a
more complex forecast, and extending the production lifespan of previous wedges. On the
other hand, we are unable to predict the commercial thresholds at which volumes from future
wedges become economic to recover. Wedges show gas volume increments from basin-wide
decline curve analyses (red), basin-wide material balance analyses (orange), determinis-

tic geologic mapping of PAY (green), and 50 percent-risked Potential_Pay (vellow) in four
large gas fields (Beluga River, North Cook Inlet, Ninilchik, and McArthur River Grayling
gas sands). The last wedge (gray)} is a more speculative estimate of aggregated gas volumes
that may be recoverable from the exploration leads discussed in text. See text for additional
discussion.

CONCLUSIONS lytical techniques employed and the findings

. . o derived from this effort.
This report summarizes a multi-disciplin-

ary effort to quantify remaining gas reserves 1) Decline curve forecasts in demand-lim-
in the Cook Inlet basin. Reserves have been ited production situations do not always
categorized relative to readiness for and cer- predict future rate. The rate derived from
tainty of production to predict whether exist- decline curve analysis represents an ap-
ing reserves are capable of meeting demand proximation of average annual rate.

over the next decade. The following list de-

2) Decline curve analysis (DCA) is a fair
scribes important points regarding the ana- ) e analysis ( )i

predictor of the remaining recoverable
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gas (RRG) of currently producing re-
serves, but is limited by the underlying
assumption that past performance will
continue and well-related activity to
sustain production will continue. Daily
PD (producing day) rate deliverability
based on monthly data gives a more ac-
curate picture of peak rates from wells.

3) The best data for determining peak rates
are real time data measured at the well
level on a daily basis at actual demand
conditions. These data are not publicly
available for the fields assessed in this
study.

4) Material balance (MB) methods are a
good tool for predicting RRG and origi-
nal gas-in-place, but only for pay inter-
vals that are in communication with ac-
tively producing wellbores.

5) The quality of MB analyses is directly
related to quality of pressure data, fre-
quency of measurement, and accurate
knowledge of the reservoirs.

6) Estimating gas maximum PD rates from
proved, developed, producing (PDP)
reserves is best accomplished using
multiple analyses; DCA, MB, analy-
sis of daily pressure, temperature, and
production data, and maximum PD rate
forecasting each play an important role.
These methods could be combined in a
systems model which includes pipeline
parameters, field infrastructure, reser-
voir parameters, and economic param-
eters to help predict ability to meet de-
mand under various conditions.

7) Geologic evaluation of the Beluga River,
North Cook Inlet, Ninilchik, and McAr-
thur River (Grayling gas sands) fields
using interpretive pay identification and
mapping techniques strongly suggests
that these reservoirs contain significant
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additional technically recoverable gas
reserves that have yet to be brought into
communication with producing well-
bores.

8) Geologic reserve estimates for the four
fields may be conservative in some zones
where, in the absence of other data, we
assumed 40 percent water saturation.
Reserves calculated in other zones may
be either conservative or optimistic
where we lacked defimitive constraints
on gas-water contacts with which to
clip the acrial extent of the mapped PAY

“and Potential Pay volumes. Improved
reserve estimates would be possible by
using effective porosity and calculated
water saturations obtained through ad-
ditional log analysis.

9) The highly productive Sterling Forma-
tion in the known fields is in decline.
The remaining reserves base is primar-
ily in the Beluga and Tyonek Forma-
tions, which in general do not have the
high productivity rates of the Sterling
Formation. The long term performance
of wells targeting these gas sands is un-
known.

Economic Considerations

The Cook Inlet gas market is isolated and
relatively small when compared to other na-
tional and global markets. Gas dehverabil-
ity is challenged during spikes in demand,
which implies that it is difficult to make the
investment necessary to meet short-duration,
high-deliverability requirements. In order to
engage in drilling and development projects
in the Cook Inlet, local producers must in-
ternally justify doing so as an altemative to
pursuing other projects worldwide. Therefore,
economic viability of investment in reserves
development to meet demand spikes must be
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evaluated in the context of an isolated market
in order to fully appreciate the supply and de-
mand relationships. Development investment
is clearly being made, but investment viabil-
ity in short term deliverability projects may be
chalienged in some cases.

The results of this study suggest enough
proved and probable gas reserves exist in
Cook Inlet reservoirs to satisfy local demand
well into, and possibly beyond the next de-
cade. This forecast assumes that either a sig-
nificant amount of gas is found by explorers
to meet industrial use, or that the export of
gas out of the basin will stop at the end of the
current license period. It also assumes that
no new significant market demand will arise
until reserves can be developed to satisfy the
entire market. The higher-risk contingent and
prospective resources that await confirma-
tion and delineation in exploration prospects
have the potential to play a large role in the
supply-demand scenarios of the future, but
will require the availability of sufficient risk-
capital.

Although infill drilling, perforating un-
developed sands, and targeting marginal res-
ervoirs are effective ways to add reserves to
replace production, these activities come at a
relatively high price that will need to be ab-
sorbed into a small-volume market. These
cost increases will likely put upward pressure
on ultimate consumer pricing. It will be criti-
cal for all stakeholders to recognize the sig-
nificant impediments that will hinder devel-
opment of the remaining gas resource in the
Cook Inlet basin, and work together to over-
come them,
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Supporting data and alternate cases of geologically estimated reserves and risked resources for

four Cook Inlet gas fields.

Appendix 1. Original gas-in-place, recovery factors, initial recoverable gas, and remaining
reserves, McArthur River field, Grayling gas sands (Trading Bay Unit)

McArthur River Field, Grayling gas sands 0GP (BCF) Recovery RGIP = OGP x RF Cumta:::l:v:rProd:;tton Remaining Reserves
ding Bay Unit] » project BCE

{Trading Bay Unit} Factor {RF) B through 12-31-09) (BCF)

PAY {green) 1,757 0.90 1,581 1,376 205

{potential_pay (yellow] {unrisked) 81 ] o8 | 65 |

Potential_Pay {risked at 0.10) B 0.80 7

Patential_Pay [risked at 0.50) 41 0.80 33

Potential_Pay {risked at 0,90) 73 0.80 59

Total Pay + (0.10 x Potential_Pay} 1,765 1,588

Total Pay 4 10.90 X Poteatial Pyl .5 g

Totai Pay + [0.90 x Potential_Pay} 1,830 1,640
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Appendix 2. Original gas-in-place, recovery factors, initial recoverable gas, and remaining

reserves, Ninilchik Unit

RGIP = OGIPx RF

Cumulative Production

Remaining Reserves

Ninilchik Unit OGP {BCF} Recovery [BCF, projected
Factor {RF) {Beq through 12-31-09) (BCF)
PAY (green) 182 0.90 164 104 60
|Potential__?ay {yellow) (untisked) l 333 I 0.70 | 233 ]
Potential_Pay {risked at 0.10) 33 0.70 23
Potential_Pay {risked at 0.50) 167 0.70 117
Potential_Pay {risked at 8.90) 300 0.70 210

Total Pay + {0.10 x Potential_Pay)
Total Pay ¥ ( By}

{050’k Potental

Total Pay + {0.90 x Potential_Pay)

374

Appendix 3. Original gas-in-place, recovery factors, initial recoverable gas, and remaining

reserves, Beluga River Unit

Cumulative Production L
Beluga River Unit 0GiP (BCF) Recavery RGIP _(:;;P x R {BCF, profected Remam;;i;esewes
factor [RFY through 12-31-09)

PAY {green) 2,137 0.8-0.9 1,356 1,150 706
[potential_Pay fyellow} {unrisked) I 318 | osa7 | 685 ]

Potential_Pay {risked at 0.10) 118 0.5-0.7 68

Paotential_Pay {risked at 0,50} 592 0.5-0.7 342

Potential_Pay {risked at .50} 1,068 0.5-0.7 616

Total Pay + {0.10 x Potential_Pay} 775

Total Pay (G50 % Potential: Bayls R By
Total Pay + (0.90 x Potential_Pay) 1,323

! production and test data suggest g range in recovery factor within the Sterfing and Befuga Formations

Appendix 4. Original gas-in-place, recovery factors, initial recoverable gas, and remaining
reserves, North Cook Inlet Unit

Cumulative Production
=0G R ini
North Cook Infet Unit OGP {8CF) Recovery | NP B?: ;P xRF {BCF, projected ema'";;z;esem
Factor {RF)* (BCFY through 12-31-09)

PAY {green) 2,300 6.85-0.9 2,060 1,818 242
[Potestial_pay fyeltow) (untisked) 422 0.65-0.8 | 302

Potential_Pay {risked at 0.10) 42 06508 30

Potential_Pay {riskad at 0.50) 21 0.65-0.8 15t

Potential_Pay (risked at 0.90) 380 06508 272

Total Pay + (0,16 x Potential_Pay) 2,342 1,818

Total Pay + {0.56 x Potential Pay) e ann e LR8I ]

Total Pay + (0.90 x Potential_Pay) 2,679 1,818

! Production and test data suggest @ range in recovery foctor within the Sterling and Beluga Formations
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Deep-water rig needed in Inlet

TIM BRADNER
ECONOMY

(04/10/10 17:51:19)

State and community leaders have finally focused on the serious threat we face
with pending natural gas shortages in Southcentral Alaska, and it's about time.

For years Tony Izzo, Joe Griffith and Jim Posey, all seasoned local utility
managers, have warned about this, taking their message to innumerable Chamber
of Commerce meetings and legislative hearings. Few took it seriously. Until now.

Here's some background for those who have been gone for a decade or who
believe the tooth fairy heats our homes:

For years we had big surpluses of natural gas in Southcentral and some of the
cheapest natural gas prices in the nation. Times have changed. The gas fields are
being depleted, and prices are rising. There's still not enough new exploration.

The latest assessment is that by 2014 we could run short of gas on an annual
supply basis. This means we won't produce enough gas annually to meet our
annual requirements. It means we either bring in gas from somewhere else or
curtail consumption. Not a pretty picture.

State legislators are addressing this, and they have some good ideas. House
Speaker Mike Chenault of Nikiski has a bill that would expand incentives for new
gas exploration. Sen. Tom Wagoner of Kenai proposes a grant of incentives for
explorers drilling for deep gas that many geologists suspect lies under Cook Inlet.
Rep. Mike Hawker of Anchorage has a bill that would assist development of natural
gas storage facilities, which are badly needed.

State Sens. Lesil McGuire and Bill Wielechowski, both of Anchorage, would
supercharge the planning for a stand-alone "bullet line" to pipe North Slope gas
and provide incentives for new industrial plants, like gas-to-liquids, to share the
pipeline cost with the utilities. We need that as a backup in case the big pipeline
stumbles.

Chenault has another bill to clarify authority for the Alaska Natural Gas
Development Authority, a state agency, to work with local utilities in securing gas
supplies, and to give ANGDA preapproval on financing to help utilities do a group
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purchase of gas either from Cook Inlet or the North Slope,

All are good ideas. I hope they are all approved. There is one idea, however, I
haven't heard talked about, at least in recent years, I believe the state could
expedite exploration of some very promising prospects in Cook Inlet by
contributing to the cost of bringing in a special rig capable of deep-water drilling.

All geologists agree there is more gas to be discovered in Cook Inlet, and everyone
agrees we should encourage more exploration here before building multibillion-
dollar bullet lines from the Slope.

One of the most promising and unexplored parts is an area in the middle of Cook
Inlet where the water is deep. A mobile drilling structure, like a jack-up rig, is
needed. A jack-up rig is floated into place, then steel legs are lowered to the sea
floor and it mechanically jacks itself above the water to create a stable drilling
platform. We've had jack-up rigs in the Inlet before, but it was more than 20 years
ago.

If we could get one here now a lot of prospects could be drilled for both oil and
gas, some in areas where there are confirmed shows.

A small independent company, Escopeta Oil and Gas, is working to bring a jack-up
rig to Cook Inlet to explore. The company has lined up a drill unit, but given the
recession and our peculiar local issues that concern investors, like the Inlet's
endangered beluga whales, Escopeta is having its troubles.

A few years ago then-Gov. Frank Murkowski suggested that the state chip in to
help bring a jack-up rig north. The idea didn't sell with the 'Legislature, however,
and Murkowski dropped it to work on bigger issues like the gas pipeline.

This idea makes sense. It's a discrete, one-shot contribution that involves less
than we're now spending on bullet line studies. The payback could be pretty quick.

There's a long tradition of the state helping facilitate infrastructure (in this case, a
drill rig that can drill in deeper parts of the Inlet), and this deal could be structured
in a way similar to the assistance we provided Agrium Corp. a few years ago. We
gave Agrium a $5 million grant to investigate a coal-to-liquids project at the
company's plant near Kenai, with the understanding that it would be repaid if the
project went ahead. Unfortunately it did not, but it was a good effort.

This is similar. We're spending a lot of money now on assuring energy for Cook
Inlet. Why not take this extra step?

Tim Bradner writes for an Alaska economic reporting service. He also consults for
private clients and writes for business publications. His opinion column appears
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every month in the Anchorage Daily News,
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