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SPONSOR STATEMENT FOR SENATE BILL 309 

Chair 
Senate Special Committee on Energy 
Senate Committee on World Trade, 

Technology and Innovations 

Co-Chair 
Senate Resources Committee 

Member 
Senate Judiciary Committee 

"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 Bill 309 makes three substantive changes to Alaska's oil and gas tax system that will 
encourage development. First, AB 309 anlends 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incentive tax credit that was originally enacted in 2003 by the 23rd legislature.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, tmder the Alaska Net Income Tax Act, to operators and working 
interest owners directly engaged in the exploration for 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 sigJlificant changes to current 
law: 

• 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. 
• Changes the limitation on the amount of credits that can apply in a single year to 75%. 
• Removes the "successful efforts" requirement that developers must find and deliver new gas 

resources to market to qualify for the credit. 
• Extends the sunset date of the investment tax credit from January 1,2013 to January I, 2020. 

Senate Bill 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 segJ11ent of the 
Cook Inlet may contain significant oil and gas resources and ofIer 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 

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Section 9 

Section 10 

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. 

amends AS 43.20.043 (b) to conform to the changes made in section 1. 

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%. 

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. 

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. 

amends AS 43.20.043 (i)(l) 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. 

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. 

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 liability if the underpayment or 
overpayment was due to a retroactive regulation change. 

amends AS 43.55.025 (a) to create a special tiered exploration tax credit of 80,90 or 100 
percent of total exploration expenditures. 

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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Section 11 

Section 12 

Section 13 

Section 14 

Section 15 

Section 16 

Section 17 

Section 18 

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". 

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

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. 

amends the uncodified law of the state of Alaska to add transition language for the 

changes made in section 8. 

amends the uncodified law of the state of Alaska to make section 8 retroactive to 

January 1, 2006. 

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. 

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

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

adds an immediate effective date for all sections other than section 17 .. 
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To page 8, line 24: 

Delete "2024" and insert "2020" j 
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OFFERED IN THE HOUSE 

TO: CSSB 309(FIN) 

Page 4, line 6, following "chapter": 

2 Insert "i 

A MEN D MEN T tf-V{ 

26-LS 1629\S.2 
Bullock 
411611 0 

3 (4) shall agree, in writing, to the applicable provisions of 

4 AS 43.55.025(0(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(0(2) for a credit 

6 under AS 43.55.025" 

l _1_ 
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OFFERED IN THE HOUSE 

TO: CSSB 309(FIN) 

AMENDMENT :tti. 

26-LS I 629\S.I 
Bullock 
4116/10 

\3j S~)~C 
'0"1 \~etvt'S+ 

Page 7, lines 8 - 9: / 

Delete "at least 3,000 feet below the base of the tertiary-aged strata" . 
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Cook Inlet Oil and Gas Activity 2009- 2010 
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Section Two: Royalty Production and Revenue 

Introduction 

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

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 

I
n 1969 the commissioner of Natural Resources negotiated a sale of 100 percent of the state's royalty from Cook Inlet 
to 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 oil 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 

O ver the past 25 years, the state has held nine RIK sales involving portions of its Alaska North Slope (ANS) royalty 
oil 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 (PIA), concentrating on promoting 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 

The earliest RIK sales, notably Tesoro's first Cook Inlet contract, the first GVEA contract, and the Alpetco contract, 
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 AS 38.05.182 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://www.legis.state.ak.us/folhome.htm for more information). 
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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. 
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Royalty-In-Kind 

o 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. 

o Although the price of RIK must equal or exceed the price of RN, 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. 

o 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. 

o The Royalty Board must be notified of any disposition of RIK. 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. 

o The Legislature approves long-term contracts by enacting legislation 

o 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. 
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Table II.1 Recent Royalty Oil Production & Revenues 
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Table 11.1 Recent Royalty Oil Production & Revenues 

12002 10' 85.8 197. 127. 2.: 1,37.2 49,117. 
120 ." 98. .. 80. " J I'; ,·,1' '.' I,'," 538.1 .c" 106 :i"';- ·'45.5."<\"~· 1.0' ",' 1;314 .. 

'008 61. 44. 109. 19.' lR 39.1 4. 
• '. , ',... -'-"'1;0. " c" ~.._;::.i· .",: ' 

454 . 1.254. 
.'';' . 

2004 l,066 ,764 1,544 ,021 114,732 !,807 $900 $' 549,330 

Revenues include interest from revisions and settlements in the year received. 
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Table 11.2 Recent Royalty Oil Production by Lessee 
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IAmoco , , ':~~ 297 "" '237 ' 199 ~, " , '", ,~,; '. ,'," ' , """ ' 

. , ',! .-

I Aoadarl<o 10 43 61: 749 831 801 938 720 763 511 
I Arco.:" " , "", ,: 120 ,j '~522 : ' .10,729 ' 

, '" , "C,;" ',i, I',' '" :,': '" ;, 

i Am,troo, <1 <1 I 
'BPA, , " '> 

" :'~ 
,,' "', :'651'". " 

,,' , ,:' '/' 
16,68, 13,595 11,869 11,075 14,451 13,898 9,555 8,52; 4,109 4,282 4,409 

:h"ron ,'" "P';" ,99 I"; '64 . , ,;' •• :'81 '<'" -,:116 "'.' 66 ", ,60 ',' """ :59 :'," , , 66 "'~:J52 ,",'69 
~IRl 30 

! i_~,:"_' , .'ii,,' " -" ' :," ,\' ". , 5,36, j,;' '4:571 
DOYON I <I <1 <1 $0 
ENI P,.olOum us LLC • 7' I"" "C, I ,:., I'" ' " ;',,""" .' "': ' 

.'.,", ' , '," ,-' ", I,' 'r ":' ,<I ,$10 
Exxon 5,571 3,56 4,815 

I' ,;', ;' i.i',: ' " " , "', ,J< :4,596 :,,'5,287 ' ' ,4;264 
' , " " '. "'." , <,0: " " : L. 

" 

< Produellon 1,926 1,899 1,886 2,118 1,649 2,192 
'ore,t . "".: C/, :5 "" , :" . ' 

" 
,,: I 

Mapco l' , t2,65< '/ 11,148 " ,,'>! 12,718 " .,12,52' ; :'12,167, 12;583 ',' :' ',Y Ii', ,', "" 
lapco 466 4,451 ' I 

, , 
;'. > "; t-~7 :,r-' .c. ';: :i: "", ;'<",. i ' 

lob;! 237 155 195 
ANA ,,' ,'/' ;'o, .- '18 " ,14 ' ' ,: '12 ' ," ".', , 1'< :,. .' ' " ,~, ,-,4 ,. ",<1 :,' .. ' .. ':" , ;',,10 

'<v 208 

~ '':,;-:- ,\", " I, ,,:,: :,"'" ' 

hootlle 190 12,482 <I <1 $0 
h'lIips">i :,.i, :,' :. ,: , t:" ';, ~,; ;;:;,'" i,"",' 1',,'tM' .. "" ' ,<' " , ' :~;' o',;~, ,:;, , ;, :';;: ' ,":,' , 'Co' '0 

" 749 831 352 

, ",",' ""'/; ,'; , ,1".- ' ",;,,', ' ',:,1' , '" .c" , " "', 
I T,soro 13,022 1,498 I 
n,xaeo,' :.1, , " ' , 52 ';", ,'<"31 >~ '41 , "".,; 35 I," .. ' , , ;,''''18 ,'.-,: ";, ";""i" :', "" :i'.'~ i', ',., ,;' 
TotalF'na ELF 

I ," . ',,',;',:; ", " 
, , ., -'" ; ,f " 

Uoocal 842 771 732 587 570 576 468 227 108 85 23 
Willia~ ",'. ",,' ," ' 0'.884 • ""'6,628 

I;~ 
',' , ,,' ,,2,665 '~>3,342 : ' '8,056 :',5,58< 17'; "~' ,','Y/' >- '-< 

I ~~~ H,II, Resources AK, 17,632 22,797 22,274 22,775 20,993 

IXTOE: ," I,'" ,,' 'i·, .: .,' -': '. ;:, ,C' "" ,';''';':'c' " 
'o' '. «' ",~ ,,'" ' ': 

I 
, 

Ce0.SKinlll!ETI 
Production (Thousands of Barrels) 

r ."' 1997 _. - .-' 1998 - ,,1999 - .- ,"·2000 .~ , , ":- .2001 -.: '. 2002(' 
.1 

. 197 
'Conoco Phillips AK 
Cross Tlmbers"/XTO ~;-, +~-, -,----t-.,.~__o_+_ 182 

1 
" . 177" -.' '<'165 "':" 165' ", : ~~149 ,or " •. 170 >'.:' ",194 __ 

Devon -
ForeenergyIForesIOil"': ··-"377L~'-.-, A3~ ".' ,'425. ... 428 ;." ,1.495-

<1 
:491 ';' '-.'436"' . ',337.. -:"'264 <'_" .', '224. ' __ .• 180 

Marathon 

M~bn/E~~on MOb.ii, ~~ _~;~..-'~ 1101"'~_"'_ 
Prod·, " . ,-r',. '.' .~,~.. .; 

: ~,76 
,j ., 

<, 74, ; 363,4 

Shell 151 196 -I '1-1 
Stewart ":.', ~ . 30 .' 

I Unocal 643 612 569 576 
XTOE "',,: ;3, ,'- "'1:. 

i 
Cook InietTOTAl • _, 
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1 .1" 'f' •. :" • 

593 585 454 360 

1.352 >~ .," 1,337. -: :~. 1128"... '" " '921, . 

30i 
..-, \ .. '; 

,'780' . 671 

217 169 
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Table 11.3 Recent Royalty Oil Revenues by Lessee 

ie",,-' . 
IRI 

1216,0" Ii. 1158,955; ~' 1267,28;. }325.241 , 1301,' $391.141 
,. ,,~_,-, ,--,!1, 

$42: $160 
" :.-_ ,:\, -,-:~ .. ".. "'_A',:,;' '-': .. hL"'- .:, ,,( -$353,41: 

::-1266 - $399 
~ $295.849 $463,851 
~!' ,16,452 

1125 
. c' 

~ $5 
$8:!'>. $516 

IM,pc 
,pc 

- "_ ' ;'li1; 11':' " '-",,-, .:;' '?-, ;',;t ';'" 

~,~; ,', -:,, j~ $1:::: ·=!~;';:;;;;:i$4"'~:290-i~8j&ttz::;,;]il:Sll:3til' :::::;:;m1it::;Z;:illj~-::='J." .~~~112=Zf,'~"'lill 1455t::;-"'2"'='E"$78~;'S':"~"']"$1 lij4. 

I~e,,""' ,,,' ,t, __ ',i . '185 -- ", ;,.16161 'i,,; ,180" ' .. ,-'$284 '''''!- ,-,,:'," .. " 'f- ,~_:: .. ceo' ' ., .• ';, 
!ph mUle $2,37; 175' 1,379 $228,306 $211,865 197 17 111 
IPhlll',s,-": _'; ',>_,:,'4_ .. > - .,,-;." .,1,. . .. ~:M .. '·k 

III'ps AI." AI"" 113,718 119,638 110,244' $4.2741 
"er.'_ \;,,_ ,.'_:,,'''! ',\ . ".:-,",,; , ;" ~;:,<t '_',,"';'i~ d~~_ $101--,,,_ "/, 'A,,_" /. ';- _ ,: $1:231 

, ... ; ,:--- ' 

1,9621 ;5.897 ~i~ -:'i';!. '~ j, _ " 

$1,179.502 $1,. " 

,TOTAL " '. . $852,822,"-· $418,41: ;" $806,721, 

" ,. 
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Table 11.4 Recent Royalty Gas Production and Revenues 

':::i ','" $28'" "i"r:: i,;,', "', ~ $24 ,:"" '~t=: '"-"",':.ce
::<,,,,"'..,' ",,'~ $1",,,'="1' 

1999 'J' :i'i" ',,$150 ,:,:"""",,, K',., "', ;1.,:,$5,;"'1',, :~I26"<':"",,' I; 

I:m' ", >,', ",40 .. '. ",' .s"",; C',:<, ','., Ii;:,,; <'ie' it if;,'" 1:742 

, include! t interest {ram revisions and! , in the year ""ived, 
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Table II.4 Recent Royalty Gas Production and Revenues 

I.' ." .,', : ... c •. ·.,' . ..,. ;.... .' "".' ". ' , 

11999 ' '$32' .>'." . ,. $13 ',:: . $8,918 ,....". ,. "'3,4 .124,601 

12003. 116 . ",$28' , $5' i$14.806 ,". $16 $681 ',' .. ; './ ....." '." ;49,290 

~~120~06t====t==~"5::~:~~:#::=·=s=·~t=·==···~=·!~~~~:~~$~'28~~~'~t=· .. ·=· #~~~, =:~~==~$2*'#'='~~==~~ 
12007 ". ,:, $304 ',' $0 ,'.-: , ,:" "".;,, $31 0.8 /...' 'c .;. $233 . 055 ., $6~958 

~ ·$288 $12,105 $9 -'8.,5 $144 $2111 $11: 51,49' $64,316; 

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

Di;'isi~n: ~{Oil'~ridGii2ii~ APnualReport ~S: :"'."'::.: .::;;;', . ;' ,. '. ,: 41';'c ·1 ..... ..,.. ,,·c .. ..:., ..... _~.u..,~ .. . ..... _.-::~.-,--",-,.""",_::=->.,,,-~.'----''-'-'. 
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Table II.S Recent Royalty Gas Production by Lessee 

OPF . ':":_~;.' :~"; .<;'. . ,'<',,,:, ,i ;;<;:""""'§"', ;.;:.'f,"::,';;" ".<, .:'v:,,:,:" ,. '.',';; :!. '.~.'J 
R, ,(' o"'enrl_ of Doller_ 

I >":~ ,,: ' .... " ;; 1997· 1998 . 
i A"d,"'" 
Ario . , .' $325 i·-.· ',,' .1297 

'8PAm Pmd. Co 

, 
o,.W, 

1128 18 187 

13 

,:).",,···.:.1231' ..... -,., h' ""',",,:')"';': ,,' ";,,''';,':''i<'' 
$2 12 I 

'" ,,,,.\~~. '.' "i;' , ..... ! ,; .. ,..,'~\ ;:,r'o,)"", 
11! 11: 15311 1440 

.i·". :. ;".'. '''.<,:' :':., ".", '. --'.' .. : .. ,' tc:,' ,,/.; ·;'1 
$1.278 $1,033 $1.1651 11.390 11.298 13.74: 16.685 
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Table 11.6 Recent Royalty Gas Revenues by Lessee 

, " 
; ',-2006", 

17 $15117 

lP Am Prod, Co 

~~~~ro~"'~~'-;-'~,~C'~~~I'=='=;~14~517'~~~==~~,==~~:21M~==]M~:J~~~~~==~~~~~~'~'~'~'$'1 ~1;225 
nil ,AK, '>' ;;," ",;','; . ',,';' 11,679 

xxor 1207 $183 1185 
xxor Mobil ' 'i" "'~,i"" :- ,', ';' , $318; , ' $704 
ores 011 

',' $1 
$80 187 

: ' ',' 

$5 
"", ,;< 

: Revenue (Thousands of Dollars) i 
_ !'j\~; ;" J' ;J <- .1997. ,·,t •. ~, '",1996:'.{ < J999~> ,-.>";2000'. <' ""~'- 200f,-~'::' ,; . 2002, ~ , -y. 2003:- '-J: '.:' ,2004'),' , , -2005', '" ":." '2006\H' ';,2007_" :_~,; ,'I - 2008 " 'Ii 

... -'-'>1, •• ,'., 

Unocal $6,351 $7,035 $5,161 $13,624 $5,083 $4,993 $14,157 $7,178 $8,050 $9,699 $12,412 $12,599 
_Cook InleHOTAl ~~' :$29,112 ',$25,966 'c .... $23,436 ' ..... $39,134 {," '\ $36,826 !~::< $32,595 - ,'. $42,606 .-.,-. "'-~'$39,373 "~" '$50,721 ,'~': -~'$55,f57_ ."~" $51,622 -' '-$51 008 
~nues include Rrinc;!ral and interest frE.m reuisions and settlements in the year received. 
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Table II.7 North Slope Royalty-in-Kind Sales 
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Table 11.8 Cook Inlet & Statewide Royalty-in-Kind Sales 
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Figure 11.2A Composition of Total North Slope Royalty Dispositions 1979-2008 
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Figure 11.2B Composition ofTotal Cook Inlet Royalty Dispositions 1979-2008 
Royalty-In-Kind (RIK) and Royalty-in Value (RIV) 
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r .... OUSE COMMITTEE REPOIC 

(11) 
Date Referred to Committee: April 16, 2010 FURTHER REFERRALS: 

Date of Committee Action: 9' /; (, It i:J 
; , 

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 taXi 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 lax credit fund to purchase certain tax credit certificates; 
providing for an effective 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 [1<1 HCS or [ 1 CS for c.'S SB 30'1 (FI N ) 
For Senate Bills with new title: { J Technical Title { J New Title: HCR [ 1 Same Title [ 1 New Title 

[ 1 attach amendments 
[ 1 add new referral to ___ --=-_Committee 
[ 1 Letter ofIntent Committee 

i!liiiojc ~ ': 
F>AbbreV;' r for :':; ~,: -.: . 
_l~ Depti:._~ .. ~ { 
:;'~D.M .. \: ~ 
,CED<t,~}. 

'COR":". 
'CRT ' 
'EEil,':.~ . 

:&~~,\ : 
'GOY·'," 

DHS .' LWF':' 
·LAW· 
LEG 
MVA 

i~~:"j 
'DOW;' " 
"U~ -',> -! 
:~ ~~<:. ~~",-'~;':: 

NEW FISCAL NOTES 
-- .Assi~JiWchief.c:i;;~k·s office 

List by Dept(s):'*FN# Fiscal Indet. Zero 

~=E" ,'\Y V 

Signing with recommendations 
...... r-.. 

f Alii ( J..9L 

Chair: / d-7ft /£9'/7~ 
Chair: T'(xJ(.. / L 1/ 

PREVIOUS FISCAL NOTES 
List by Dept(sj: FN# Fiscal Indet. Zero 

Di'lR 2- ;7 
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FISCAL NOTE 

STATE OF ALASKA Fiscal Note Number: 

2010 LEGISLATIVE SESSION Bill Version: CS S6309 (FIN) 

() Publish Date: 

"ild;;;e",n::.:tifi:.::le::"..I:(fl:::;lle::..::;na:::m",e",)'-.: ..::C:;:S:.:S:::673;:;0;::9",(F.;:IN:':i)i::-R=E:;,V:::-O'TAX;-:;;,-::04-~1:::6-=1:::0:;-;=== ____ Dept. Affecte:::d'-.: _-.=,..".:.R",e:o-ve",n;.:u;o:e== __ _ 
nile Gas Exploration I Development Tax Credit RDU Taxation and Treasury 
~~~~ __________________ ~~~~~~ _________________ Component _______ ~T..::a~x..::D::.W:.:;is:::io~n~ ______ __ 
Sponsor Rules by Request 
Requester ___________ -'S"'e:::n"a:::te::..:...Fi:.::n.:::a:.:;nce=C"'o:::m=m:::it"te::::e ______________ 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 2015 FY 2016 
Personal SelVices 
Travel 
Contractual 
Supplies 
Equipment 
Land & Structures 
Grants & Claims 
Miscellaneous 

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0 

ICAPITAL EXPENDITURES I I I I 

ICHANGE IN REVENUES ( ) I - I - I - I - I .- I 

_. 
I -

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 

Estimate of any current yea, (FY201 0) cost: 

POSITIONS 

I 
Full-time 
Part-time 
Temporary 

ANALYSIS: (Attach a separate page if necessary) 

0.0 0.0 0.0 

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

0.0 

Prepared by: Cherie Nienhuis, Petroleum Economlst/Robynn Wilson, Revenue Audit Supvr 
OMs ion ~T~ax~D:::W~i~si::::o~n ____________________________________________ _ 

Approved by: Ginger Blaisdell. Director 
Administrative Services Division 

(Revised 1'~009 OMB) 

0.0 0.0 

Phone (907) 269-1019 
DatelTime 04-16-10; 10:00 am 

Date 04-16-10; 10:22am 

Page 1 of 3 
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STATE OF ALASKA 
2010 LEGISLATIVE SESSION 

ANALYSIS CONTINUATION 

Bill Language: 

FISCAL NOTE 

BILL NO. CSSB 309(FIN) 

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 qualified 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, 
sunsettlng 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 liabilities 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 to 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 fuli100 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. Ifthe 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 
$5 million or more per well. A recent study by the Petrotechnical 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 welts 
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-$15 million. If their report is correct, three persons receiving credit under this provision will cost the state up 
to $40 million in tax credits. If each of the three persons spends the maximum available under this bill ($25 million 
per well), the total cost to the state would be $67.5 million. Under thisscenarlo, 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) 

Page 2 of 3 
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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 this time 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 3 of 3 



.' 

5372 

FISCAL NOTE 

STATE OF ALASKA Fiscal Note Number: 2 

2010 LEGISLATIVE SESSION Bill Version: CSSB 309(FIN) 

(5) Publish Date: 4/16/10 

~ld~ei!-n~ti!!fie~r..!("fi!!;le:.!n.!!a!!!m~e'!J.):..: ..;S:!!B~3~09~D~N!.!:R!:-;;:O::!&~G;:.-0~4-~1 ;;0-~2~0:.;.1 O~-,-,.--,-,...,.-,-_____ Dept. Affected~: _-:=...::N:!!a'"tu!!;ra~I.!R:!!e~s:::ou~rc!:c!:.es~ __ 
Title Tax Credit to Drill Wells in Cook Inlet RDU Resource Development 
~ _______________ ~~~ __________ Component ___ O~il~a~nd~G:!!a2s~D~e~ve~l~op~m~en~t~ ___ 

Sponsor SRES 
Requesler __________ ~S!!R~E:;S~ __________ Component Number 439 

Expenditures/Revenues 

Note" Amounts do not include inflation unless otherwise noted below 
Appropriation 

Reauired 
OPERATING EXPENDITURES FY 2011 
Personal Services 
Travel 
Contractual 
Supplies 
Equipment 
Land & Structures 
Grants & Claims 
Miscellaneous 

TOTAL OPERATING 0.0 

(CAPITAL EXPENDITURES 

rCHANGE IN REVENUES ( 1 

FUND SOURCE 
1002 Federal Receipts 
1003 GF Match 
1004 GF 
1005 GF/Program Receipts 
1037 GF/Mental Health 
Other Interagencv Receints 

TOTAL 0.0 

Estimate of any current year (FY2010) cost: 

POSITIONS 

I
FUll-time 
Part-time 
Temporary 

ANALYSIS: (Attach a separate page if necessary) 

FY 2011 

0.0 

( 

0.0 

(Thousands of Dollars) 

Information 
FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 

0.0 0.0 0.0 0.0 0.0 

( ( ( ( ( 

I Indeterminate I I 

(Thousands of Dollars) 

0.0 0.0 0.0 0.0 0.0 

eSSB 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, 2009. These tax 
credits may reduce the cost of drilling new wells in the state by reducing a taxpayer's potential corporate tax liabilities. 

eSSB 309 amends AS 43.55.025(a) adding subsection (S) 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 

Prepared by: Kevin Banks Phone 269-8781 
Division Division of Oil and Gas, ADNR Datemme 04-10-2010; 2:00PM 
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( 

Approved by: Date _______ _ 
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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 more 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 one of these credits discovers a reselVoir that results in sustained production, half of the tax credit 

amount must be repaid to 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 unpredictable affect of the tax credits 

offered under both provisions of csse 309 on any exploration and development activity In the Cook Inlet, there is an 

indeterminate affect on future royalty revenue. 

Page;L of;L 
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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 20 I 0 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 200 I 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 
(Bct) 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 activities, 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 1. These storage costs will also be 
borne by utility customers. 

I 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

2
. The PRA study took the next step, estimating the cost of bringing 

the undeveloped gas resources to market3• 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 "easy" 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 

2 PRA's study estimates remaining reserves of729 Bcffrom existing wells. compared with DNR's forecast of 863 
BcfofProven Developed Producing reserves. 
3 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
4

. 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: 

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

o 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. 

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

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

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

o 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. 

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

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

4 Recent favorable regulatory decisions on utility gas supply agreements may be a positive sign. 
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Technical Summary 

ENS TAR 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 drilling between 2001 and 2009: 
o 128 gas wells were drilled between 2001 and 2009, of which, 105 were completed 

with an average rate of3.6 MMSCFID 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 
• An estimated 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 engineering 
and geological analysis discussed in text." 

• In the 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 BCF5 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. 

• 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) Fields 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 fields 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 
o Reduced industrial demand (e.g., regional fertilizer manufacturing) 
o Success rates in exploration and development 
o Higher relative regional costs for exploration, development, and production 
o 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 20 \3, if ongoing drilling or drilling success does not continue 
at the 2007-2009 pace. 

s 762 BCF in Report included 33.7 BCF estimated for 4 remaining 2009 Wells 
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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 assumes average well performance of 2007-2009 wells, with initial rates and 
developed reserves degraded by 4.3% per year. 

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 fields 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 BCE 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 govemment 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. 

vii 
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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 
aligrunent 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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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; Noldeberg and others, I 994). 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. I; for example, Magoon and others, 
1976; Bradley and others, I 999), 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-
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Figure 1. Location map of the central part of the Cook Inlet basin showing oil and gas produc­
ing units (the four major gas jields with geologic reserve estimates are highlighted with pink 
jill); 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 thennogenic (temperature-driven) 
processes. Expelled from the source rock un­
der high pressure, these buoyant hydrocarbons 
migrated upward along faults and penneable 
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 thennogenic 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 fonn 
by decay of organic matter in the near surface 
environment. As deposition proceeds and bac-

5 

terial methane continues to fonn, 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 Fonnations. 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 potential from nonproduc­
ing intervals that may be capable of produc-

. 



5394 

6 

Engineering Analyses I LI __ G_e_O_IO_g_i_'_A_n_a_l_y_se_s_---' 

Decline Curve 
Analysis 

Material 
Balance 

Geologic, PAY 
category only 

Geologic, PAY 
+ SO%-risked 

Potential_Pay 

Sum 4 Fields 

Sum Other Fields 

Total 

Notes: All values in BCF. Other fields are 24 remaining Cook Inlet producing gas fields 
(see Table 2). 

Table 1. Comparison showing a range of estimated remaining gas reserves based on separate 
engineering and geologic analyses offour 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. 

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 thes.e 
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 lP) 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 well bore 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 field 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 limited 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 I 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 oflow 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 
= 0 psi a 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 



U'
1 "'" o o 

I
~
 

~
.
 

l'
 

~
 

'f
' l'h
'1-

P
ro

d
u

ci
n

g
 d

ay
 g

as
 r

at
e,

 M
C

F
 p

er
 d

ay
 

n 
N

 
~
 

78
 

~
 

~
 

~
 

M
 

M
 

~
 

~
 

~
 

~
 

F
ig

ur
e 

5.
 E

xa
m

pl
e 

o
f d

ec
li

ne
 c

ur
ve

 a
na

ly
si

s 
be

fo
re

 a
n

d
 a

ft
er

 n
ew

 w
el

ls
, 

N
or

th
 C

oo
k 

In
le

t 
U

ni
l: 

H
or

iz
on

ta
l a

xi
s 

is
 t

im
e 

(J
 9

68
-2

02
5)

, 
ve

r­
ti

ca
l a

xi
s 

is
 m

on
th

ly
 p

ro
du

ct
io

n 
vo

lu
m

e 
in

 t
ho

us
an

ds
 o

f c
ub

ic
 fe

et
 (

M
C

F
). 

Th
e 

w
el

l-
es

ta
bl

is
he

d 
de

cl
in

e 
tr

en
df

ro
m

 2
00

4 
to

 2
00

8 
ch

an
ge

s 
as

 n
ew

 w
el

ls
 a

re
 a

dd
ed

 (g
re

en
 l

in
e 

ve
rs

us
 r

ed
 li

ne
 t

re
nd

s)
. 

Th
e 

re
m

ai
ni

ng
 r

ec
ov

er
ab

le
 g

as
 e

st
im

at
ed

fr
om

 e
ac

h 
tr

en
d 

w
il

l d
iff

er
. 

.....
 '" 



5401 

5,000 

~" , 
-, "' 

4,000 

3,500 

f 
3,000 

!f 2,500 

~ 
2.000 

1,500 

1,000 

500 

o 
o 500 

" r :~AglpL~M5- " '~AgIpEXd;""; "I Oglp "LS~'" , ~Ogj>Excii 
~~IP~~,479 "'QGI~~.4.4.~4 , ,_EUfil.,:,:4,239, 
-"" , '" , , 

I 
, ! i 

'" "' • 

'" 

1,000 1,500 

"' " "-'-
~ 

2,000 2.500 3.000 
Curnulattve Production. MMef 

3.soo 4,000 4,500 

13 

5,000 

Figure 6" Typical P IZ plot Vertical axis represents bottom hole pressure divided by Z, a di­
mensionless factor related to gas density, pressure, and temperature" The horizontal axis is 
cumulative gas volume produced at the time pressure is measured Extrapolation of the trend 
will determine remaining recoverable gas and original gas in place at abandonment and 0 
pressure respectively 

3,500 

3,000 

2.500 

I +AglpLSMF OAgipExc'- ~OgIp LSMF "OgIpExd" I 
"" 

*AGIP = 2,699,503 .OGIP = 2,rar,337 .eUR "1.848.701 

"~ 
~ 2,000 .. 
~ 
:z: .. 1,500 

1,000 

500 

~ ~ 
~ 

""'" ~ -........ ...... 

~ 
~ ~ 
~ ~ ........ 

0 
o 500,000 1,000,000 t ,500,000 2,000,000 2.500,000 3,000,000 Cumul _ __ on. MMcf 

Figure 7 P/Z plot showing water iriflux and reservoir shrinkage_ The initial trend (red line) 
shows a much higher in-place volume through production to about 1,300 BCF cumulative 
production. The later trend (green line) shows how water production has caused reservoir 
hydrocarbon volume to shrink by isolation of water dominated sand intervals or displace­
ment of gas by water. Either way, the effect is reduction of hydrocarbon volume in communi­
cation within the reservoir. 



5402 

14 
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 in1lux 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 in1luence on the decline in relation to 
the MB. In those cases, all available data were 
reviewed in order to determine which result 
should be used. In most instances it was pos­
sible to find trends that better suited 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 in1lux 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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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-l 994, 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 
BCF. 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 is 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 
Oil 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
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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 least on a 
periodic basis. The importance of a maximum 
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de1iverability 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 
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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
lchik, 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 proj ect. 

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 glcm3 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]ay. 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 wnes 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. 

c) 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 corningled 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]ay 
criteria described above, we gained infonna­
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]ay, 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 wnes 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]ay 
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, 
drill 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 LKG 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-lVO PHID_PAY Poten. PAY PHID]oten.PAY 

BELUGA RIV UNIT· 232-04 CON-PHIL 1453670.71 261n13.76 3668.23 "7 42.45 0.00 

BELUGA RIV UNIT -14-19 SOCAL 1469252.37 2630676.94 4072.31 238 0.00 0.00 

BElUGA RIV UNIT - 212-25 roN-PHIL 1463881.80 2628088.88 3792.97 "0 22.13 32.19 

BELUGA RIV UNIT - 233-27 CON-PHIL 1455964.58 2626745.47 3600.97 2S3 54.03 12.09 

BElUGA RIV UNIT - 212-35 CON-PHil 1458541.40 2623360.19 3608.01 '" 78.57 0.00 

BELUGA RIV UNIT - 244-04 CON-PHil 1454192.95 2615830.39 3841Al m 3S.13 0340 26.39 0.277 

BElUGA RIV UNIT - 244-04A SOCAL 1453475.72 2616177.84 

BElUGA RIV UNIT - 244-04PBl PHILLIPS 
BELUGA RIV UNIT - 212-24 roN-PHil 1463415.18 2633391.25 3762.68 258 45.S3 0.299 31.87 0.342 

BELUGA RIV UNIT - 241·34 CON-PHil 1456544A2 2624038.94 3504.45 248 74.18 0.278 0.00 

BELUGA RIV UNIT - 224-13 CON-PHIL 1465607.22 2636369.71 3862.50 "0 14.29 1>'243 24.18 0.244 

aElUGARIV UNIT - 212-18 CON-PHIL 1468825.92 2638790.93 4009.47 25' 21.98 0.254 19.78 0.281 

SElUGA RIV UNIT - 221-23 CON-PHIL 1459932.22 2635193.02 3968.75 250 10.44 0.289 34.92 0.261 

PRETTYCKUNIT-l UNOCAl 1476389.50 2640608.61 6146.56 238 

BELUGA RIV UNIT - 214-35 CON-PHIL 1458875.02 2619748.65 4608.98 277 1l.285 37.26 

BElUGARIVUNIT • 232..(l9 CON-PHIL 1453474.27 251239457 4724.05 263 0.371 25.87 

SELUGARIV UNIT - 224-23 CON-PHil 1460281.13 2631381.66 3713.11 254 46.14 0.371 32.41 0.248 

BElUGARIV UNIT - 232-26 CON-PHIL 1461058.61 2628988.30 4241.75 '" 88.30 0.311 0.00 

BELUGARIV UNIT· BRWD-l CON-PHIL 1468564.59 2638657.81 

BELUGA RIV UNIT - 211-03 CON·PHll 1455836.02 2619446.55 3637.35 272 18.97 0.284 38.44 0.331 

BELUGARIVUNIT -224-34 CON-PHIL 145465834 2620478.62 38S6.as 258 34.53 0354 12.97 0.406 

BELUGARIV UNIT - 214-26 CON·PHIL 1459015.00 2626123.13 3685.74 258 50.81 0.350 000 

BELUGA RIV UNIT - 214-26PB1 CON-PHil 1458268.00 2625840.43 

BELUGARIV UNIT - 212-35T CON-PHil 1458158.88 2622934.28 3714.46 2S7 41.01 0.329 12.41 0.347 

NBELUGA-l PEUCAN Hili 1466801.82 2642345.87 4246.66 '" 0.00 0.00 

SUM <None> <None> <None> <None> <None> <None> <None> <None> <None> 

MAX 1476389.50 2642345.87 6146.56 277 88.30 0.371 38.44 0.406 

M'N Null Null 1453474.27 261239457 3504.45 '" 0.00 1l.243 0.00 0.244 

StndDev 6055.81 8840.30 573.68 11 26.35 0.042 14.95 0.055 

BlUGD I 

Table 3. An example o/zonal data/or the Beluga D zone at Beluga River Unit. Zone picks were 
made by DNR staff. PAY and Potential_Pay were picked/or each zone in each well according 
to 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. In reality, 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 individual 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: 

aGIP = 43,560 (gross pay volume) (N:G) (I-Sw) (0) / Bgi, 
and 

Bgi = 0.02829 (Z) (T) / (P) 

where gross pay volume refers to the volume 
of gross Payor Potential_Pay sandstone in 
acre-feet, N:G is the net-to-gross ratio within 
the gross Payor Potential_Pay intervals, Sw 
is fractional water saturation, (2) 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 is 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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Red dot = gross pay thickness (TVO) for well within zone 

1000 0 1000 2000 3000 Feet 
I ' " I I I I 

Contour Interval = 25 feet 

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
lchik, North Cook Inlet, and McArthur River 
Grayling gas sands. Values are reported in 
billions of cubic feet (BCF) of gas. Calcula­
tions are presented for the PAY, Potential_Pay 
(risked at 50 percent), and the sum of PAY + 
50 percent-risked Potential ]ay 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 
12/3112009 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]ay 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 BCE 

Multiple deterministic cases could be con­
sidered. Appendices 1 through 4 present Po­
tential]ay 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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OG1P(BCF) •• RGIP "OGIPxRF {BCfl Remaining Reserves (BCF) 
Cumubrttve 

T_ To .... "'eduction 

-'" 
_ .. 

PAY.~ (BCF. projected PAY +50"16-
PAYon!y PotentiatPay 

""'''' 
PAYonfy PotentiatPav 

""'''' ""~ ... only 
PotenUaI_PAY o"~ Potential_PAY 12-31-(9) 

Total, 
PAY +50%-

PAYon!y F.1d 

Bduga lUYer 2.137 592 2.729 1,856 342 2.198 1.150 706 1,1)49 

NInilchIk 182 ,.7 349 164 117 280 104 60 177 

North Cook Inlet 211 2..511 
2_ 

151 2,211 L818 2'2 393 

1._ L581 __ ~ G D ~ ~ = ill 

TOtab~~,~~i ';<)'-"6376*;" /,i¥j'l,Ol!}i%': ~::Ly:'i:i~~j(, ~Y;i_'5;66i~2t: ;~(<>c'643'~jJ~:', ;~&1't6;304,~<';:~ ~f~4;44s'+1tl* ?:c·ti:i:ii';,;i>" ':;;;%:'1;856:,0"'." 

.. RGlP '" InllJol n:a;I'IIf:fObk gru-lcrplace = OGIP J/ R~ry (Detar. p,Dt/uction and test data suggest Q range In recDVUf foetor within the Stullng and Beluga formation, 

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. 
It 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 
effort 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 CIR! 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
lchik 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 estimated 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 III 

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 Outer 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 (Iowside case, with a 95% 
probability that the actual volume is greater) 
and the F5 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 Oil, MMSTB Gas, BCF 
Undiscovered Resource (million stock tank barrels) (billion cubic feet) 

F95 Mean F5 F95 Mean F5 

Hemlock-Tyonek play 
43 647 1,337 43 647 1,337 

Oil & Associated gas 
Beluga-Sterling play 

0 0 0 42 738 1,923 
NGL & Non-associated gas 

Late Mesozoic oil play 
Play was assigned a 9% chance of hosting at least one accumulation; 

resource volumes not quantitatively assessed. 

Table 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 
ifthe 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 I) 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 SO 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 F9S-FSO-FS reserve 
values. The following discussion describes 
Table I 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 of863 BCE 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. Subtracting 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 ]ay 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 interpretation 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 90 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 anyone 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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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 lifospan of previous wedges. On the 
other hand, we are unable to predict the commercial thresholds at which volumes from foture 
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 (yellow) 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 

This report summarizes a multi-disciplin­
ary effort to quantify remaining gas reserves 
in the Cook Inlet basin. Reserves have been 
categorized relative to readiness for and cer­
tainty of production to predict whether exist­
ing reserves are capable of meeting demand 
over the next decade. The following list de­
scribes important points regarding the ana-

Iytical techniques employed and the findings 
derived from this effort. 

I) Decline curve forecasts in demand-lim­
ited production situations do not always 
predict future rate. The rate derived from 
decline curve analysis represents an ap­
proximation of average annual rate. 

2) Decline curve analysis (DCA) is a fair 
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 iIifrastructure, 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 definitive constraints 
on gas-water contacts with which to 
clip the aerial 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
ditionallog 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 F orma­
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 deliverabil­
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 alternative 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 
challenged 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 
OGIP (BCF) Recovery 

(Trading Bay Unit) 
Factor (Rf) 

PAY (green) 1,757 0.90 

IPotentlal Pay (yellow) (unrbbd) 81 0.80 

PotentiaLPay (risked ilt 0.10) 8 0.80 
Potential Pay (rbked at 0.50) 41 0.80 
Potential Pay (risked tit 0.90) 73 0.80 

Total Pay + (0.10 x Potential_Pay) 1,765 

T ota'i 'Payj:;{iisox1 

Poten~l;- pavr;,:!tj,' }-:'::;}, ',' Z:~~',i;i98.~?;"f;" 
Total Pay + (0.9O)C Potential pay) 1,830 

RGIP '" OGIP x RF 
(BCf) 

1,581 

65 

7 

33 

59 

1,588 

1,640 

Cumulative Production 

(BCf, projected 
through 12-31-{)9) 

1,376 

1,376 

1,376 

Remaining Reserves 

(BCF) 

2D5 

211 

.,'[{.< "'7· , 
264 



5425 

37 
Appendix 2. Original gas-in-place, recovery jactors, initial recoverable gas, and remaining 
reserves, Ninilchik Unit 

RGIP= OGIP)( RF 
OJmulative Production 

Remaining Reserves 
Ninilchik Unit OGIP(BCF} Recovery (BCF. projected 

Factor (RF) 
(BCF) 

through 12-31-09) 
(BCf) 

PAY (green) 182 0.90 164 104 60 

I Potenhal_Pay (yellow) (unrisked) 333 0.70 233 

Potential_Pay (risked ill 0.10) 33 0.70 23 
Potential_Pay (risk«f.at 0.50) 167 0.70 117 
Potential_Pay (risked at 0.90) 300 0.70 210 

I 
I 

Appendix 3. Original gas-in-place, recovery jactors, initial recoverable gas, and remaining 
reserves, Beluga River Unit 

RGIP = OGIP )( RF 
Cumulative Production 

Remaining Reserves 
Beluga River Unit OGIP(BCf) Re4:overy (BCf. proJected 

Factor (RF)l 
(BCf) 

through 12-31-(9) (BCf) 

PAY (green) 2,137 0.8-0.9 1,856 1,150 706 

/Potentlsl Pay (yellow) (unrfsked) - 1,185 0.5-07 685 

Potential_Pay (~ at 0.10) 118 0.5-0.7 68 

Potential Pay (risked at 0.50) 592 0.5-0.7 342 
Potential_pay (risked at 0.90) 1.006 0.5-0.1 616 

,(0.10 i~Pay) ~ 
2,255 1,924 1,150 775 . 

Total Pay' 10.90, 3.203 2,477 1.150 1,323 

Productton and test dota suggest a range In recovery factor wlthm the Sterling and Beluga FormatJOns 

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

RGIP=OGIPxRF 
Cumulative Production 

Remaining Reserves 
North Cook Inlet Unit OGIP(BCF) Recovery {BCF. projected 

Factor (Rf)1 
(BCF) 

throogh 12-31-09) 
(BCF) 

PAY (green) 2,300 0.85-0.9 2,D60 1,818 242 

I Potential Pay (yellow) (unrkkad) 422 0.65-0.8 302 

Potential Pay (risked at 0.10) 42 0.65-0.8 30 
Potential Pay (risked at 0.50) 211 0.65-0.8 151 
Potential Pay (risked .t 0.90) 380 0.65-0.8 272 

Total Pay + (0.10,.; Potential Pay) 2,342 2,(}90 272 

Total Pay + (0.90,.; Potential Pay) 2,679 2,332 1,818 514 

J Production and test dato suggest a range in recovery {odor within the Sterling and Beluga Formations 
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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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