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UNIT~D STATES OF AMERICA 
DEPARTMENT OF ENERGY 

BEFORE THE 
ECONOMIC REGULATORY ADMINISTRATION 

Yukon Pacific Corporation ) ERA Docket No. 

APPLICATION OF YUKON PACIFIC CORPORATION 
FOR AUTHORIZATION TO EXPORT LIQUEFIED NATURAL GAS 

Pursuant to Section 3 of the Natural Gas Act, !/ 

Department of Energy Delegation Order No. 0204-111, ~/ and the 

administrative procedures of the Economic Regulatory 

Administration (ERA), 1./ Yukon Pacific Corporation (Yukon 

Pacific) hereby makes application for authority to export up to 

fourteen million metric tons of liquefied natural gas (LNG) 

annually from Port Valdez, Anderson Bay, Alaska, to the "Pacific 

Rim" countries of Japan, The Republic of Korea, and The Republic 

of China (Taiwan). The export authority sought herein is for a 

term of twenty-five years. The rationale for this Application 

and the facts supporting it are more fully described herein: 

1/ -
2/ -
3/ -

15 u.s.c. s 717b (1982). 

49 Fed. Reg. 6684 (effective February 21, 1984). 

10 C.F.R. SS 590.201, et seq. (1987). 
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I. 

THE APPLICANT 

The exact legal name of applicant is Yukon Pacific 

Corporation. Yukon Pacific is an investor-owned corporation, 

organized and existing under the laws of the State of Alaska, 

with its principal place of business in Anchorage, Alaska. 

Yukon Pacific was formed primuily to construct, 

operate, and m•intain the Trans-Alaska Gas System (TAGS) and to 

market in selected Pacific Rim countries natural gas transported 

through TAGS. Currently, no facilities exist in the State of 

Alaska to transport Alaskan North Slope natural gas to any 

market, either domestic or foreign. 

II. 

Any and all communications relating to any matter 

contained • J.n this Application should be addressed 

following perso11s: 

Robert W. Perdue, Esquire 
Patrick C. Rock, Esquire 
Reynolds Shannon Miller Blinn 

White ' Cook 
1667 K Street, N.W., Suite 300 
Washington, DC 20006 
(202) 293-1717 

Jeffrey B. Lowenfels, Esquire 
General Counsel 
Yukon Pacific Corporation 
P.O. Box 101700 
Anchorage, Alaska 99501 
(907) 279-1596 
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III. 

THE PROJECT 

The TAGS Project includes the construction of a wholly

intrastate, 796.5-mile, 36-inch outside diameter, buried, and 

chilled natural gas pipeline, originating at Prudhoe Bay, Alaska, 

and terminating at a tidewater site on Port Valdez, Anderson Bay, 

Alaska. The pipeline is designed to transport up to 2.3 billion 

cubic feet (Bcf) of natural gas per day. The TAGS Project also 

contemplates (i) an LNG plant designed to remove any impurities 

from incoming gas, and to reduce the temperature of such gas to 

-259• F, thereby condensing it to a liquid state for storage and 

shipping; (ii) four LNG storage tanks, each with an individual 

capacity of 800,0v0 barrels (bbls): (iii) a marine terminal 

designed to berth and load two LNG tankers; and (iv) 15 LNG ocean 

transport vessels having individual cargo capacities of a nominal 

l25,COO cubic meters. Natural gas production wells and gathering 

systems are already in place to produce and gather the gas f 

the North Slope reservoirs. 

Natural gas for the project will be delivered to the 

origin of the TAGS pipeline facility at Prudhoe Bay following a 

conditioning of the gas at either an existing or newly authorized 

gas conditioning facility (GCF). Ownership of the GCF will b6 

determined through negotiations 4ith those North Slope producers 

who will be contractually responsible for delivering an average 

of 2. 3 Bcf per day of pipeline qua] i ty natural gas to Yukon 
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Pacific. Approximately 0.2 Bcf per day of natural gas will be 

utilized as fuel gas for compressor station operations along the 

pipeline route, and for operation of the facilities at the LNG 

plant. 

The TAGS pipeline has been designed as a single, welded 

steel pipeline capable of transporting 2.3 Bcf per day of 

conditioned natural gas at a operating pressure of 2220 

pounds per square inch gauge (psig). Metallurgical 

specifications have been designed to accommodate the extreme 

range of temperatures that will be encountered over the life of 

the TAGS Project. The wall thicknesses for the different 

specified pipe grades will depend on location and anticipated 

loads. !/ With the exception of selected river and fault 

crossings where below ground placement is not feasible, the 

pipeline will be buried with special consideration given to land 

areas where soil conditions favor long-tera operation. 

The alignment for the 796.5 aile pipeline begins at 

Prudhoe Bay, immediately downst fraa the GCF, and proceeds 

south, generally within the utility corridor of the Trans-Alaska 

Pipeline System (TAPS). The joining of the pipe segments for the 

pipeline will be accomplished with welding methods that have been 

qualified for Arctic use in accordance with standards developed 

by the American Petroleu• Institute and the Aaerican SOCiety of 

!/ See 49 C.F.R. S 192.5 (1987). 
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Mechanical Engineers. ~/ Testing of the welds will be 

accomplished, in part, by a nondestructive x-ray process. !/ The 

pipeline will have cathodic protection facilities and test 

stations for measuring pipeline electrical potential at regular 

intervals along the pipeline route. In addition, for safety 

purposes, emergency shut-off valves will be located along the 

entire route. 

The sponsors of the TAGS Project are proposing the 

construction of ten mainline compressor stations to be located 

along the pipeline ro~te in order to maintain adequate pressure 

for the transportation of the conditioned natural gas. 

to 40 acres of land area will be required for 

the construction of each compressor station. Each station has 

been selected to satisfy engineering and environmental concerns, 

utilizing hydraulic studies as well as environmental review to 

determine location. Each site will contain a 

single 20,000 horsepower, turbine-driven inline centrifugal 

compressor, and turbine-driven refrigeration equi~ent for 

cooling the gas. Chilling the natural gas not only enables the 

ground through which the pipe will run to r n frozen but will 

increase the capacity of the pipeline. Pipeline gas will be 

utilized as fuel for runninq both the gas compressors and 

~/ These standards are referenced in 49 C.F.R. S 192.225 
(1987). 

!I 49 C.F.R. S 192.243 (1987). 
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refrigeration equipment. Refrigeration will be accomplished by 

compressing, condensing, .snd circiJlatinc; an external refrigerant 

to chill mainline gas flowing through heat exchangers. Each 

compressor station will be provided with emergency shutdown 

systems and station blow down valves to isolate the station and 

piping from the mainline and re-route the gas if necessary. Each 

compressor station will include on site utility systems for air 

supply, water supply, fuel storage, effluent treatment, electric 

power, 9lycol heating, maintenance facilities, a heliport, 

commun1cation facilities, and living quarters for operations 

personnel. 

An LNG plant will be located at the terminus of the 

pipeline at Anderson Bay, along the southern shoreline of Port 

Valdez, Alaska. Conditioned natural gas flowing from the 

pipeline will be treated, liquefied, stored in cryogenic tanks, 

and loaded onto tankers at the proposed m•rine terminal for 

export. 'the plant site consists of approximetely 300 acres of 

land area immediately adjacent to the proposed mer ine terminal 

site described below. Critical facilities will be located on 

bedrock foundations, well above the highest historic water 

level. The facility is safely located over five milea fr011 the 

City of Valdez - the closest population center to Anderson Bay. 

The facilities at the LNG site include metering facilities, four 

LNG processing trains, four 300-barrel cryogenic storage tanka, 

and LNG loading lines for two tanker bertha. 

- 6 -
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Conditioned pipeline natural gas will enter the LNG 

plant where any moisture and impurities will be removed by 

passing the gas through a se<ies of dryers and scrubbers. 

Thereafter, the gas will proceed through the liquefaction 

process. 

Each liquefaction train will be air cooled and will 

operate in a parallel configuration. LNG produced in the trains 

will be transferred to special above-ground cryogenic storage 

tanks with a proposed total tank volume of 3,200, 000 barrels or 

approximately five days of LNG storage at design production 

rates. The above ground tanks will be comprised of double wall 

construction wi t~• insulation and suspended roofs. They will 

consist of a nickel alloy steel, or an aluminum alloy inner tank 

with a carbon steel outershell in order to store the LNG at 

-259° F. The tank foundation will be electrically heated to 

prevent frost accumulation and will be surrounded by an 

impoundment system to contain any accidentally spilled LNG. 

An LNG loeding system has been designed with transfer 

piping sized for the system to load two tankers simultaneously 

within a 12-hour period. Plant utility systems include storage 

and distribution systems for fuel gas and diesel fuel, a 

generation and distribution system for electric power, storage 

systems for refrigerants, an air and nitrogen supply system and a 

plant effluent treating system. 
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The TAGS Project ine terminal facilities will consist 

of two LNG tanker berths, a carqo vessel berth, a ferry landinq 

for site access, a tuq and • 
p~er, workboat and a temporary 

construction off-loadinq dock. The two LNG tanker berths will be 
• 

mocr~n9 capable of LNG tankers with individual and loadinq 

capacities ranqinq from 125,000 to 165,000 cubic meters. Each 

berth will consist of a loadinq platform and berthinq and moorinq 

dolphins. The LNG loadinq platform will be connected to the 

shore by a causeway, built on piles, carryinq roadwav, - and 

pipinq. Loadinq operations at each berth will involve the use of 

articulated loadinq arms between the fixed platform facility and 

the floatinq vessel. 

s~zed at 16-inch 

Currently, four loadinq arms have been 

ters to te assumed loadinq 

rates. A sinqle vapor-return arm will also serve to connect the 

tanker boil off with onshore vapor recovery facilities. Vapors 

will be returned to the plant fuel qas system or the feed qas 

stream for reliquefaction. Each loadinq arm will have an 

automatic shut-off valve to prevent LNG spillaqe durinq emerqency 

conditions which will be in addition to the main LNG loadinq line 

autom•tic shut-off valve. 

The TAGS Project also contemplates the use of fifteen 

LNG ocean transport vessels. Project sponsors are contesplatinq 

either direct ownership of the vessels by Y~kon Pacific or 

contract operation of such vessels with & private carrier. 

- a -
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IV. 

PROJECT FEASIBILITY 

On November 11, 1983, a Joint Policy Statement was 

issued by Japan's Prime Minister and President Reagan calling for 

an increase in energy trade between the two countries, 

particularly an • J.ncrease • J.n the development of Alaskan 

resources. '!../ The two countr i.es agreed to institute several 

significant initiatives in an attempt to reach their joint goal, 

including an effort to: 

•.• encourage private industry in both countries to 
undertake now the pre-feasibility or feasibility 
studies necessary to determine the extent to which 
Alaskan natural gas can be jointly developed by 
U.S. and Japanese in~erests. 

A pre-feasibility study was thereafter undertaken by Atlantic 

Richfield Compa•ly, serving as the u.s. sponsor group 

representative, and the Committee for Energy Poli"Y Promotion, 

serving as the Japan sponsor group representative, to determine 

the feasibility of an LNG export projecc. for gas produced from 

the North Slope of Alaska. The May 1987 Study, entitled 

"Alaska/Asian Gas System (A.AGS) Pre-feasibility Study• (the •JAGS 

Study•), !/ is segmented into three areas of study: The Alaskan 

North Slope Reserve Study, the Delivery Syst- Study, and the 

]j President Reagan and Pr iae Minister Nakasone, •Joint Policy 
Statement on Japan-u.s. Energy Cooperation• (Noveaber 11, 
1983). The Joint Policy Statement is attached hereto as 
Exhibit D. 

!/ The ~AGS Study is attached hereto as Ezhibit E. 
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Japan LNG Market Study. The AAGS Study found, •mong other 

things, that a North Slope LNG export project to Japan is 

feasible if markets outside of Japan are secured to satisfy the 

project's large scale capacity. The AAGS Project conceptualized 

by the AAGS Study is prototypical of the TAGS Project. 

In June of this year, the Chicago-based Institute of Gas 

Technology ( IGT) issued its "Evaluation of the Feasibility of 

Exporting North Slope Alaska Gas as LNG" (the "Study"). !/ The 

Study addresses the important issue of whether the TAGS Project 

requires markets in addition to Japan in order for the export to 

be considered economically feasible. The Study indicates that 

with start-up deliveries at seven million tons per annu• (50 

percent of full project capacity), the TAGS Project is feasible 

as early as 1993 or 1994. In 

addition, estimates of initial project costs •ay be reduced from 

$11 billion to $8 billion. The most significant finding of the 

Study, how~ver, is that the Japanese could support 

the desired seven million ton start-up COiiii"itment. 

According to the Study, the phased addition of the 

Korean ket alone will significantly increase the ability of 

Yukon Pacific entire 14 million ton annual capacity 

of the TAGS Project. Thus, the ability or inability of the TAGS 

!/ The Study is attached hereto as Exhibit r. 
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sponsors to secure couaitments for either the Taiwanese or ltorean 

markets will not prove to be dispositive of TAGS' viability. 

v. 
EXPORT SOURCES 

Since 1968, when oil and qas was discovered on the North 

Slope, a proven abundance of surplus natural qas reserves has 

laid because no facility exists to deliver the qas to 

mprket. The historical development of natural qas production in 

Panhandle Area, the Permian Basin-Delaware 

Basin Area, and Texas and Louisiana Gulf Areas, startinq in 

the 1940's, decisively illustrates that once &urplus qas • lS 

tted to a m•rket and b~gins to flow, additional exploration 

and drillinq proliferates. This no doubt will be the pattern on 

the North Slope of Alaska, assnminq that the incentives 

are present. 

All qas beinq produced on the North Slope is associated 

qas, i.e., qas produced in conjunction with oil, and is either 

reinjected or used for fuel in the field operations, includinq 

fuel for C()lllpressors used in the reinjection process. It is 

that utilization of the qas for such field operations 

results in an approxim•te 13 percent reduction in recovered 

- 11 -
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reserves. 10/ Unless and until a system is built to remove the 

gas, this consumption will undoubtedly continue. 

Yukon Pacific has entered into discussions with certain 

North Slope producers and the State of Alaska for the purchase 

natural gas reserves to supply the 

long-term export contemplated by this Application. Yukon Pacific 

is assessing its options for the purchase of proven and current 

production from the Endicott, Kuparuk, Lisburne, Milne Point, 

Prudhoe Bay, and Thompson/Flaxman Island, North Slope production 

fields.. ll/ These fields represent proven and producible 

reserves of approximately 36.6 trillion cubic feet (Tcf). Yukon 

Pacific anticipates that undefined or nonproducing fields in the 

North Slope will be developed and exploited by North Slope 

lO/ See General Accounting Office, "Issues Facing the Future Use 
of Alaskan North Slope Natural Gas• Report Rr~~-83-102, at 
page 92 (May 12, 1982) (The "GAO Report"). The GAO Report 
concludes that: 

11/ 

Over the next 25 years, fielt' activities can 
be anticipated to consume a total of about 
12.5 percent (3.3 Tcf) of the 26 Tcf of 
recoverable reserves in the Prudhoe Bay field 
before export. Delay of a transportation 
system beyond 1989 would increase the fuel 
consumed because of the continued need to fuel 
compressors for reinjection. 

Id. at p. 92. The GAO Report goes on to state 
th~t prolonged reinjection may severely compromise oil 
recovery from Prudhoe Bay and gas mey therefore eventually 
have to be flared. 

Exhibit G hereto is a chart depicting these 
reserves, operator, gross production, 
volumes used and sold. 

- 12 -
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producers once the TAGS pipeline facilities have been 

constructed. These undefined or nonproducing fields include 

Beechy Point, Coleville Delta, East Umiat, Gwyder Bay, Harvard, 

Hemi-Springs, Kaktovik, Kavik, Kemik, Niakuk, North Star, 

Reservoir, Seal, Tern, Umiat, and west Sak. 12/ This vast supply 

may also be utilized to serve the m•rket and needs of the Alaskan 

Natural Gas Transportation System (ANGTS) should that system ever 

be completed. 

Yukon Pacific's supply pror:urement efforts will focus 

pr ily on purchasing natural gas produced from the Prudhoe Bay 

oil field and, in particular, the gas cap from Prudhoe Bay's m•in 

oil producing formation -- the Sadlerochit formation. 

Consideration will be given to any surplus gas from the Kuparuk 

field and the Endicott field as well as natural gas from 

Thompsen/Flaxman Island. 

In January of 1987, the Alaska Department of Natural 

Resources issued its study and report entitled "Historical and 

Projected Oil and Gas Consumption• wherein it concludes that the 

current estim•te of North Slope reco~erable natural gas reserves 

is 37 .o Tcf. This comports with a 1986 federal study by the 

United States Minerals Management Service (MMS) which concluded 

that there are 36.5 Tcf of known gas resources in the Prudhoe Bay 

12/ Exhibit H hereto is 
(state or fedetal), 
relevant comment~. 

a chart depicting these fields by lease 
operator, 1986 production status, and 
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Area. Estimates of undiscovered recoverable North Slope gas 

resources were recently revised to indicate a minimum recovery of 

23 Tcf, a most likely recovery of 97 Tcf, and a maximum recovery 

of 304 f 13/ Tc • These estimates do not include the onshore 

prospects of Alaska's Arctic National Wildlife Refuge (ANWR) 

which is estimated to contain undiscovered resources comparable 

to those contained in the Prudhoe Bay area of Alaska. The Bureau 

of Land Management (BLM) estimated in 1985 that the ANWR has in 

place natural gas reserves of approximately 31.3 Tcf. 14/ 

Unlike North Slope oil reserves, the export of which is 

specifically precluded by statute, 15/ there is no law that 

explicitly prohibits the export of North Slope natural gas. 

Indeed, there are laws that explicitly provide for its export. 

Specifically, Section 12 of the Alaskan Natural Gas 

13/ Potential Gas Committee, Potential Gas Agency, Colorado 
School of Mines "Potential Supply of Natural Gas in the 
United States", (December 31, 1986) at p. 119 ( issued 
April, 1987). 

14/ See, Cooke, Larry w., "Estim•tes of Undiscovered 
Economically Recoverable Oil and Gas Resources for the OUter 
Continental Shelf as of July 1984: U.S. Department of the 
Interior, Minerals Management Service, • Offshore Resource 
Evaluation Division, OCS Report MMS 85-0012 (1985) at 
p. 45. Compare Dolton, G. L. and others, "E:stiautes of 
Undiscovered Recoverable Conventional Resources of Oil and 
Gas in the United States: U.S. Geological Survey Circular 
860," (1981) at p. 87, wherein future discoveries of federal 
offshore natural gas are estimeted to be 64.6 Tcf. 

15/ See SO o.s.c. S 2406(d) (1982). 
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Transportation Act (ANGTA) l6/ provides that exports of North 

Slope gas are subject to the Natural Gas Act and the Energy 

Policy Conservation Act, as well as to the requireaents contained 

in Section 12 of ANGTA itself. 17/ Each of these statutes makes 

provision for exports of North Slope natural gas. So long as 

these statutes are satisfied, North Slope natural gas m•y be 

exported. 

There are no North Slope natural gas reserves that have 

been "dedicated" to interstate ce under the provisions of 

Section 7 of the Natural Gas Act. Although the Federal Energy 

Regulatory on (FERC), the courts, and the natural gas 

refer to gas as being "dedicated to interstate 

mention in Section 7 of the Natural Gas 

"dedication." Section 7 • 
~n Act of Rather, terms of speaks 

obtaining certificates and authorizing service. However, because 

under the statute a service obligation attaches as a ter of 

16/ 

17/ 

15 u.s.c. s 719j (1982). 

Part 1 of House Report No. 94-1658, issued on ANGTA by the 
House ttee on Interstate and Foreign Commerce, includes 
a letter from former Federal Energy Administrator Frank G. 
Zarb to Congressm•n Staggers which states, in pertinent 
part, that: 

Section 12 [of ANGTA) which limits exports of 
Alaska natural gas to any nation other than 
Canada or Mexico is unnecessary since the 
Energy Policy and Conservation Act already 
requires export controls on natural gas. 

H.R. Rep. No. 1658, 94 Cong., 2d Seas., Part l at 
38 (1976) (emphasis added). 
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law to natural gas which is sold in interstate for 

resale, natural gas which is so sold is said to be "dedicated to 

1nterstate commerce." As stated by the Supreme Court: 

Section 7(e) vests in the Commission control over 
conditions under which gas may be initially 
dedicated to interstate use. Moreover, once so 
dedicated, there can be no withdrawal of that 
supp~y ~rom continue~8~terstate movement without 
CO""'IlSSlon approval. 

In the usual situation, under the Natural Gas Act a 

producer dedicates natural gas by executing a contract f.,r the 

sale of gas from certain acreage, applying for and receiving a 

certificate authorizing sales under that contract, and actually 

commencina sales from that acreage pursuant to the contract and 

certificate. At the time the ANGTA was enacted, coniiiiencement of 

the sale and delivery of North Slope natural gas to the ANGTS 

would have "dedicated" certain gas reserves to interstate 

commerce under the Natural Gas Act. Such sales arrangements 

could not thereafter be abandoned without the FERC's 

authorization. H~wever, no such sales or deliveries have 

occurred and no dedication has thereby attached to any North 

Slope natural gas reserves. 19/ 

18/ Atlantic Refinin of New 

19/ 

York, 0 u.s. 

In 1979, gas purchase contracts were executed by a number of 
natural gas transmission companies with Prudhoe Bay 
producers for gas reserves located in the Sadleroc~it 
Form•tion of the Prudhoe Bay Field. The -jor producers 

(cant) 
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ANGTA represents the legal means by which a pipeline 

system, i.e., ANGTS, is granted the exclusive right to transport 

North Slope natural gas to the Lower 48 states. In other words, 

in the event that natural gas is to be delivered to the Lower 48 

states, it m'y only be accomplished through ANGTS. This is quite 

apart from restricting the destiny of North Slope natural gas. 

Had ANGTA precluded selling North Slop<! gas reserves elsewhere, 

it would have effected a taking of property, requiring 

compensation in accordance with the mandates of the United States 

Constitution. 20/ Moreover, Section 12 of ANGTA, which requires 

a Presidential finding before exports of North Slope natural gas 

may take place, by its mere existence, represents a recognition 

that the export of North Slope natural gas is possible and, 

moreover, a net economic benefit to the country as a 

20/ 

divided their tments among several purchasers. These 
contracts typically (if not consistently) provided that if 
the purchaser did not receive all necessary certificates, 
permits, and authorizations by March 1, 1982, then: 

••• seller shall thereafter have the right and 
option, to be exercised at any time, to 
terminate [the) agreement by giving notice of 
termination to buyer. If buyer fails to 
ootain the required authorization by such 
date, or rejects same upon issuance thereof, 
then either party mey terminate [the) 
agreement by giving notice to the other party 
and neither party shall be liable thereafter. 

A number of contracts have, by operation of this provision, 
since been terminated. 

See, for example, Aleut Cor/: v. Arctic Slope Regional 
Corp., 484 F. Supp. 482, 48 , n. 6 (0. Aluka 1980) and 
Pennsylvania Coal Co. v. Mahon, 260 U.S. 393 (1922). 
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whole. ANGTA further represents a recognition that the natural 

gas reserves located on the North Slope "IY be sufficient to 

support ( i) an export project such as the TAGS Project, which 

offers a number of benefits to the United States via the 

international marketplace, and (ii) a domestic project, such as 

the ANGTS, which was envisioned to deliver secure supplies to the 

Lower 48 states during the domestic natural ~as shortage of the 

1970'!!. In other words, the Congress has recognized that these 

two scenarios are not mutually exclusive. 

VI. 

EXPORT MARKETS 

In Asia, broad scale LNG u3e has begun relatively 

recently, but continues to grow quickly. Natural gas fr~ the 

TAGS Project is to be marketed in Japan, South Korea and 

Taiwan. These three Pacific Ria countries depend 

energy for at least 75 percent of their needs. Each has 

established a reduced dependence on crude oil as its national 

objective. From the United States' perspective, all three 

nations maintain trade surpluses which could be offset to a 

significant degree by LNG purchases realized through the TAGS 

Project. A jor sale of Alaskan LNG would be the largest single 

United States' export serving to reduce these deficits. 

To ensure diversity and adequate -rketing prospects, 

Yukon Pacific proposes to m1rket LNG to all three nations. 

However, need for the TAGS Project is de110nstrated in Japan 
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alone, where projected increases in total demend for ener9y in 

the year 2000 are more than five times that pr.ovided by the TAGS 

Project. 

Japan 

The infrastructure for the importation of LNG into Japan 

is already in place, but mey need to be expanded. Today, there 

are ten LNG import terminals located near the jor population 

and industrial centers of Tokyo, Osaka, Nagoya, Niigata and Kita 

Kyushu, and three new import terminals are under construction. 

The distribution systems in T~kyo and Osaka obtain more than 75 

percent of ti.eir city gas supply from imported LNG. 

During the 1960's, 80 percent of Japan's pr ry source 

of energy was petroleum, the large mejority of which ceme froaa 

the Middle East. By 1985, Japan's dependency on petroleum was 

reduced to 57 percent, and there is a national objective to 

further reduce the dependency on petroleum to about 42 percent by 

the turn of the century. LNG was introduced into Japan in 1969, 

through importation from the Kenai, Alaska project. 21/ By 1984, 

LNG use had increased to approzim•tely ten percent of Japan's 

primary energy requirements. Today, there are 110 LNG storage 

tanks in operation in Japan with a total capacity of 7.765 

million kiloliters, or approzimetely 50 million barrels. At full 

21/ See 
(196 
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capacity, approx tely 600,000 barrels of LNG per day 

(14 million tons per year) will be produced by the TAGS Project. 

Japan is currently using an estimated 28 =illion tons of 

LNG per annum, with 75 percent going to electric power generation 

and 25 percent into city gas distribution systems. The Japanese 

Ministry of International Trade projects this use to reach 40 

million tons per annum by 1995. Until recently, Japan has made 

little effort to penetrate the industrial gas market. 22/ 

In fiscal year 1984, 44 percent of the total electrical 

output from all power stations was generated with 21 

million tons of LNG, while 56 percent of all city gas was 

supplied by five million tons of LNG. Further, Japan has been a 

world leader in utilization of the 'cold' emitted by LNG, with 

extensive use in liquefaction and separation of air, liquefaction 

of carbon dioxide, refrigeration for super frozen foods, and 

cryogenic power generation. 

Consumption of city gas per customer in Japan is quite 

low as compared to the United States. The Japanese residential 

customer uses approximately one-seventh as much as the average 

United States' customer. Likewise, the Japanese 

customer uses about one-eighth as much as the United States' 

commercial customer, and industrial customers only one twenty-

eighth the amount of United States' industrial customers. 

22/ In 1984, only 1.4 percent of Japan's industrial ••rket was 
supplied by natural gas. 
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Because of the smaller homes, shops and industries, Japanese per 

customer energy consumption will probably never reach the level 

of the United States' cu~tomer: however, there is great potential 

for overall increase as the homes and shops become larger with 

the increasing affluence of the Japanese. 

The delivered cost of city gas to the residential 

customer in Japan is approximately three times the average cost 

in the United States. This relatively high price has an 

influence on the amount of city gas sold in the competitive 

commercial and industrial markets. The local gas distribution 

companies are recognizing the potential for increased sales in 

the commercial and industrial sector and are structuring their 

rate schedules in order to • 1ncrease their share • 1n these 

competitive markets. 

Japan receives over 85 percent of its LNG supply from 

Southeast Asia: of this, approximately 50 percent comes from 

Indonesia. Japan, however, recognizes the necessity of 

diversified sources of energy -- especially since the Middle East 

"oil shocks" in 1973 and 1979. In recent business and energy 

publications, the TAGS Project has been recognized as one of the 

attainable projects available to serve Japanese kets. 23/ 

23/ See, for example, Minard, "Gas for the of Seoul?" 
Forbes, March 23, 1987 at 34: "IGT: 
Phas1ng Could Make TAGS Viable, , at 26: 
Foster Natural Gas Report, "Yukon Pacific Considering 
Results of New Study Showing Lower Costs and Greater 
Marketability for TAGS Project,• August 13, 1987 at 29: and 

(cont) 
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Republic of Korea 

Korea Gas Corporation (KGC), a wholly-owned qovernment 

corporation, was established in Auqust 1983 under the Korea Gas 

Corporation Act promulqated in December 1982. The prime aim of 

~his corporation is to "promote improvement of the South Korean 

national lifestyle and to contribute to the risinq standard of 

public welfare by establishinq the foundation for supplyinq a 

pollution-free and safe qas on a stable and lonq-term basis." 

KGC has completed its LNG import terminal at Pyonq-Taek, 

south of Inchon. LNG was initially imported from Indonesia into 

South Korea in October 1986. Future plans call for a second LNG 

terminal to be located in the Pusan area. 

The capital city of Seoul, which is now served by seven 

• privately owned city qas distribution compan~es, 

receivinq LNG in February of 1987. A 100 ka transmission line 

and a main distribution line (112 ka) which rinqs the city is 

essentially in place. The second phase of the KGC plan will 

supply eiqht cities in central South Korea. Lonq-ranqe plans 

call for buildinq a qas qrid to supply the entire country with 

LNG for residential, commercial, and industrial kets. These 

projects are based on a feasibility study completed by KGC in 

early 1986. 

Oil • Gas Journal, "LNG Shipments to Orient Seen Best OUtlet 
for North Slope Gas,• September 9, 1985 at 76. 

- 22 -



ooo;o 

South Korean planners have recO<Jniaed the 

potential for gas in the and induatr ial sectors and 

have adopted diversified gas use as a national policy. Unlil<e 

Japan, it is expected that development of the SOuth Korea gas 

system will include large segments of and industrial 

gas sales. This is silRilar to the pattern used by the British 

Gas Corporation upon the introduction of natural gas into its gas 

system which increased its sales by a factor of four over the 

relatively short period of five years. 

For example, Seoul, which has a population of 

approx ly ten million, now has 330,000 households served by 

the present seven private city gas distribution systems. It is 

expected that by 1991 there will be 920,000 additional households 

eligible for connection to the city gas systems. 

South Korea is experiencing a severe shortage of soft 

coal which constitutes the m•in source of residential fuel, but 

also is a 1njor contributor to a very serious air pollution 

problem. The volume of LNG used is expected to reach two million 

metric tons per annum by 1988, prim•rily for electric 

generation by Korea Electric Power Compeny (KEPCO). KEPCO plana 

to adjust ita LNG use as the merket for city gas customers 

• 1ncreases. Industrial development is n»ving quite rapidly, and 
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it appears that South Korea's economy is growing as the Japanese 

economy did in the 1960's and 1970's. 

KGC has an aggressive and •mbitious progr to serve the 

entire nation vi th natural gas. Some est: suggest South 

Korea will more than double its consumption of gas by 1995, and 

quadruple it by the year 2000. 

Mr. H. B. Sunwoo, Vice-President of KGC, presented a 

paper in November of 1986 which provided a forecast of Korea's 

LNG supply and demand. 24/ The paper projected that beginning in 

1996 an additional one million tons per year would be imported to 

KGC's existing LNG receiving terminal at Pyeong Taek near Inchon 

and, in that same year, an additional two million tons of LNG 

would be imported into a new terminal to be built to serve 

Southeast Korea. Total Korean imports would, therefore, be 

increased by three million tons per year beginning in 1996. 25/ 

RepubEc of China (Taiwan) 

Chinese Petroleum Corporation, a wholly owned government 

corporation, is responsible for oil and gas in Taiwan. It is the 

purchaser of LNG from Indonesia and is responsible for the LNG 

terminal and the natural gas transmission system. Taiwan has a 

24/ S H unwoo, .B., 66-67, 
presented at , 
on November 25-28, (Herta, England: 
1987). 

25/ See Exhibit F (IGT Study) at p. 15. 
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natural gas distribution system in the Taipei area that handles 

about 100 million cubic feet per day of local production. Taiwan 

has agreed to purchase l. 5 million metric tons of LNG per annn• 

An LNG import terminal is 

under constructivn at Hsingta on the southwest shore of Taiwan. 

It will be connected to the present gas distribution system near 

Taipei by a 200-mile gas transmission system, giving gas service 

to the major population areas of western Taiwan. 

Taiwan has used its indigenous natural gas supplies for 

residential, commercial and industrial m•rkets: however, with the 

decline in local gas supplies, the industrial merkets have been 

fcrced to seek other fuels. With a gas system in place by 1991, 

Taiwan will be in a position to capitalize on these m•rkets once 

LNG is available and will be able to expand its needs for 

additional supplies of natural gas. Taiwan is a 

for some additional two million metric tons per 

VII. 

CONTRACT TERMS 

of LNG. 

As noted above, natural gas transported through the TAGS 

pipeline will be purchased by Yukon Pacific fr011 North Slope 

producers. After transport through TAGS and conversion into LNG, 

the LNG will be exported and sold to customers in the Pacific 

Rim. The associated purchase and sale agreements of such LNG 

will be executed by and between Yukon Pacific, on ita own behalf, 

as seller, and Pacific Rim purchasers, as buyers, including, but 
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not limited to, local distribution companies, electric utility 

companies and industrial end-users. The exports will be for 

Yukon Pacific's own account. 

Yukon Pacific has entered into discussions with various 

parties in Japan, South Korea, and Taiwan interested in importi~~ 

LNG exported from Alaska through the TAGS facilities. The nature 

and magnitude of the TAGS Project dictate that the gas purchase 

agreements with • 
~n the Pacific Rim purchasers be long-term 

nature. The contract terms, therefore, • 
~n shall be 25 years 

duration, commensurate with the term of export authorization 

sought herein. Individual or joint signatory contracts will be 

designated by the buyers. 

Export volumes of LNG will total up to 14 million metric 

tons annually; however, to •erket 

demand, the volume of LNG sold and delivered each year may be 

near or below the contract volume in any given year. Specific 

volume breakdowns by Pacific Rim purchaser are not determinable 

at this time, but will be submitted to the ERA as soon as they 

become available. 26/ Transportation of the LNG to the Pacific 

Rim destinations will be the responsibility of Yukon Pacific and 

will be accomplished by LNG ocean transport vessels. Transfer of 

title will be outside U.S. territorial waters. Delivery ter-

26/ At full project capacity of 14 million tons per year, 
estimeted volUIIIe breakdowns for L4G exports to the Pacific 
Rim countries ace as follows: Japan • 7 million tons, Korea 
z 5 million tons, and Taiwan • 2 million tons. 
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will be the cust y ex-ship place of destination -- or, if the 

purchaser is supplying the ship, such terms will be FOB. 27/ 

The purchase price for natural gas on the North Slope 

will be determined using a base price per million British the1mel 

units (MMBtu) tied to the LNG aales price ex-ship Pacific Rim 

destination. The price for thP. initial sale of gas in the field 

will be aGjusted in accordance with the following mechanism: 

(1) If the price of the LNG sold ex-ship 
Pacific Rim destination is more than the 
negotiated base price/MMBtu, then the price 
paid by Yukon Pacific to the North Slope 
seller shall be adjusted upward by a 
negotiated percentage of any such difference, 
or 

( 2) If the price of the LNG sold ex-ship 
Pacific Rim destination is less than the 
negotiated base price/MMBtu, then the price 
paid by Yukon Pacific to the North Slope 
seller shall be adjusted downward by a 
negotiated percentage of any such difference. 

In no event, however, will such price be adjusted to exceed the 

Natural Gas Policy Act S 109 Ceiling Price. 28/ 

The specific terms peculiar to each producer agreement 

will be determined between the parties through arms'-length 

negotiations and will, therefore, be necessarily responsive to 

27/ 

28/ 

The phrase •ex-ship Pacific Rim destination" indicates that 
the price quoted applies at the point of destination, e ••• , 
Tokyo Harbor. The term "FOB" or "Free on Boerd" 
indicates that the buyer will assume the burden and costs o 
transporting the exported goods f an agreed upon point in 
the exporting country. 

15 u.s.c. s 3319 (1982). 
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market conditions and will reflect what a willing buyer is 

willing to pay a willing seller. Due to the duration of the 

conuui tment, the contract terms will be flexible by providing for 

variations in market requirements and by providing e-up 

periods for gas not taken. Natural gas takes will likely be 

based on Yukon Pacific's total ket requirements and will be 

apportioned among the various producers on the basis of their 

~roportionate share of the aggregate producer commitment to the 

'IAGS Project. The producers in the North Slope are 

Atlantic Richfield Company (ARCO), Ellxon Company, u.s.A., and 

Standard Alaska Production Company (British Petrolen•) who 

toqether own over 90\ of the reserves. Mobil Oil Company, 

Chevron U.S.A., and Phillips Petroleum Company own lesser 

interests. The State of Alaska owns a 12.5\ royalty share • 

The • 
pr~ce purchase term of Pacific the Rim gas 

agreements for LNG delivered will consist of a base price per 

MMBtu, as indexed in accordance with the following formula: 

Price for each calendar month • 

A (U.S. cents) 

Where: 

Averaqe Cr x Montn Prior 

A • Base price for the LNG per MMbtu 
B • Crude oil price 

The relationship of A to B will be deterained through 

arms'-length negotiation. The average crude oil price is the 
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avera9e of the 9overnment sellin9 prices (GSP) in u.s. dollars 

per barrel for selected m•jor crude oils impo~ted into Japan. 29/ 

If at any time any or the GSP's used in the pricin9 

formula ceases to be published, or is quoted on a revised basi~, 

Yukon Pacific and the buyer shall promptJ.y meet to a9ree on an 

appropriate modification. If for a period of at least ninety 

(90) days the GSP, at any time durinq such period, for any one or 

more crude oils • 
~s. in the j•:J9ment of either party, not in 

reasonable a9reement with the actual sellin9 price of such crude 

or crudes, then either party m•y request a revision thereof. If 

the parties fail to a9ree on a revision, then a revision will be 

made by an arbitrator in accordance with the contract's 

arbitration clause. 

Like the contracts to be ne9otiated between Yukon 

Pacific and various North Slope producers, the specific terms of 

each LNG sales a9reement between Yukon Pacific and Pacific Ria 

purchasers will be determined between the parties throu9h 

arms'-len9th ne9otiations and will, therefore, 

responsive to international natural 

necessarily 

conditions and 

reflect what a willin9 buyer is willin9 to pay a willin9 

seller. Generally, the contracts will contain industry standard 

provisions for measurement, payment, force m•jeure, 9as quality, 

29/ For purchases in South Korea and Taiwan, the crude oil 
prices to be used in the pricin9 foraula will be deterained 
throu9h arms'-len9th ne9otiations. 
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notices, warranty of title, arbitration, remedie• for default, 

and qovernment approvals. An executed copy of each LNG sales 

contract with Pacific Rim purchasers will be supplied to fP" as 

soon as they become available. 

VIII. 

PUBLIC INTEREST 

Consistent with Section 3 of the Natural Gas Act, 

Department of Enerqy Deleqation Order No. 0204-111, and 

precedent, an application to export natural qas must be approved 

unless it is determined that the export is not consistent with 

the public interest. 30/ The proposed lonq-term export will 

serve the public interest. The terms and condi tiona of the 

producer and Pacific Rim market qas purchase contracts will be 

flexible with respect to price and will contain provisions 

drafted to maintain steady exports, thus assurinq a qas supply 

that can be marketed competitively over the 2S-year life of the 

export authorization. These contract terms will also serve to 

qenerate an acceptable return for the investors in the TAGS 

Project. 

In reviewinq natural qas export applications in the 

past, the ERA has consistently and pri••rily considered the •lack 

30/ See, e.g., Yankee International Co., 1 e:p' (CCB) t 70,617 
(1985). 
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of domestic need for the gas." 31/ As demonstrated below, no 

present or future domestic need exists for this gas. 

A. National and Regional Need for North Slope Natural Gas 

There currently exists a substantial natural gas supply 

surplus in the United States. 32/ The Federal Energy Regulatory 

Commission recognized this surplus in its Order No. 440, 33/ 

wherein it, inter alia, revoked an earlier statement of policy 

determining that a natural gas supply shortage existed in the 

United States. With respect to the need to take this action, the 

31/ 

32/ 

33/ 

order forthrightly states: 

In numerous ssion dockets, gas 
companies ar.d their customers have 
acknowledged the current excess of gas 
supply. The evidence before the Commission 

See, e.g., Great Lak~s Transmission Co., l ERA (CCH) 
t 70,597 ( 1985), wherein the I::RA noted that "the pr imuy 
consideration bearing on exports is the lack of domestic 
need for the gas." Id. at p. 72, 405. The competitiveness 
of Yukon Pacific's export proposal is not at issue because 
the volumes are being sold to foreign rather than ic 
consumers. The pricing provisions of the Pacific Rim sales 
contracts, however, will likely call for the LNG to be sold 
at a competitive price, thereby ensuring that these 
resources will go a long way in reducing the balance of 
payments ·.rith those Pacific Rim countries purchasing the 
LNG. See also Natgas (U.S.) Inc., l ERA (CCH) t 70,668 
(1986). 

See, Yan~·.ee International Co., 1 ERA (CCH) t 70,641 at 
p. 72,523 (1986); 00E Policy Guidelines, 1 ERA (CCH) 
t 70,011 at pp •• 70,011-012 (1984). 

FERC State. and Regs. 
'30,674 (198~). 
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clearly shows that the supply of natural gas 
is sufficient for the foreseeable future. 

It is clear that there is a sufficient 
supply of natural gas to meet the current 
requirements and further that the supply is 
sufficient for the future. Therefore, the 
short supplJ

4
determination in Order No. 448 is 

revoked. I 

OUOJj 

Since the passage of the Natural Gas Policy Act in 1978, it has 

become increasingly clear that domestic natural gas resources are 

plentiful. 35/ Yukon Pacific submits that this supply surplus 

will continue well beyond the year 2000, given current m•rket 

conditions in the United States, and the plethora of accessed and 

accessible Canadian ar.d Mexican natural gas res..:.<ves. Yukon 

Pacific has prepared Exhibit I hereto which is an exhaustive 

inventory and ry of domestic gas supply studies, analyses, 

and estimates performed by • 
var~ous industry groups and 

governmental agencies. With respect to the North Slope and the 

34/ 

35/ 

FERC Stats. and Regs. [Regulations Pre•mbles 1982-1985) 
' 30,674 at p. 31,625, see, generally, FERC Stats. • Regs. 
[Regulations Preambles 1982-1985) • 30,665 (1985) (Order 
No. 436). 

See, Testimony of George B. Lawrence, President, American 
Gas Association, Before tt.e on Energy 
Regulation and Conservation, Committee on Energy and Natural 
Resources, United States Senate, July 11, 1985, at p. 5 
where he emphasizes: 

~the dramatic improvement in natural gas 
supply since the NGPA was enacted. These 
supply improvements in response to the higher 
NGPA prices have d~monstrated conclusively 
that the interstate m•rket gas supply probleas 
during the 1970 • s reflected the inadequecies 
of wellhead price controls rather than the 
limits of the domestic gas resource base~. 
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ANWR, it evidences that, without exception, these reserve studies 

and estimates consider these reserves to be enormous. 

Assuming, arguendo, that a domestic supply shortage were 

to emerge before the turn of the century, the feasibility of 

accessing the distant North Slope reserves that are contemplated 

for export by this Application must be seriously questioned. No 

infrastructure exists to bring these reserves to market in the 

Lower 48 states. Moreover, given the staggering $36 to 

$45 billior estimated cost to complete a system capable of 

delivering this gas to the Lower 48 states, 36/ were gas to 

t>ecome available, the price offered to the domestic consumer 

would be so high !'S to render the gas unavailable. 

Interestingly, as part of the Federal Energy Regulatory 

recent notice of proposed rulemaking on the 

abandonment of sales and purchases of natural gas, 37/ the 

36/ According to the October 22, 1981 testimony of John J. 
McMillian, th~n Chairman, Board of Partners of Alaskan 
Northwest Natural Gas Transportation Company, before the 
u.s. Senate, Committee on Energy and Natural Resources, the 
1980 dollar eatim•te of total Alaska Natural Gas 
Transportation System (ANGTS) coats, with a built-in factor 
for contingencies, is $23 billion for a project with a 
completion date of 1986. Adjusted for inflation to 1986, 
'the resulting range of cash requirements to construct the 
total system is $28.7 billion to $47.6 billion. The pre
build phase is esti ed to be completed for $2.4 to 
$2.7 billion. Therefore, the net required amount to finance 
the remaining ANGTS facilities is $36.3 to $44.9 billion.• 
(See, p. 1016 of prepared testimony) (emphasis added). 

37/ See, Notice of Proposed ing, '*bandoruaent of Sales 
and Purchases of Natural Gas Under Expired, Terainated, or 
Modified Contracts•, Docket No. RM87-16-000 (issued May 7, 

(cont) 
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Commission's Office of Pipeline and Producer Regulation conducted 

a study addressing dedicated and potential sources of gas 

supply 38/ wherein North Slope gas reserves are conspicuously 

omitted in the study's factorin~ of future tic supply 

sources. The Coanmission appears to agree that cost 

considerations effectively render this supply unavailable to 

domestic markets. 

More recently, and perhaps more telling of the 

diminished viability of completing a system able to deliver 

competitively priced North Slope natural gas to the Lower 48 

states. are the representations of Northern Border Pipeline 

Company (Northern Border) in its system ex~nsion filing. On 

November 13, 1987, Northern Border filed an application with the 

FERC pursuant to Section 7(c) of the Natural Gas Act seeking 

authority to expand its system from Iowa into Illinois. Northern 

Border constitutes the eastern leg of the "pre-built" portion of 

ANGTS. With respect to its relationship to ANGTS, Northern 

Border states in its application that: 

38/ 

Northern Border "pre-built" the eastern leg of the 
[ANG~S) to allow for the transportation of 
Canadian natural gas to U.S. m•rkets. 
Subsequently, the requirements of the energy 
m•rkets changed and the full development of ANGTS 
has been delayed indefinitely •••• 

1987). 

Id., at Appendix 
Supply, Potential 
Effects on Meeting 

* * * 

A, entitled "Dedicated Interstate Gas 
Supplemental Supply Sources and Their 

Potential Demand". 
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While market forces and economics have delayed the 
need for the Alaskan natural gas reserves, ••• 
[t]here exists within the Province of Alberta and 
Saskatchewan in Canada and the Williston Basin 
Region large natural gas reserves. 
are of 

--;:;.::..-~ 

Northern Border canaidly concurs that Alaskan North Slope 

reserves are an unlikely future supply source for the Lower 48 

states. Indeed, Northern Border depicts its system as one built 

for the delivery of "Canadian", not Alaskan, reserves. 

Economically, these reserves are more valuable to the 

United States as an export than if consumed domestically. Staff 

members of the Federal Energy Regulatory Commission conducted a 

indexed financing schedule for • 
us~ng an study in 1981 the 

proposed ANGTS which projected that, depending upon the tariff 

methodology implemented, the price for ANGTS gas delivered to the 

Lower 48 states could range from a low of $8 per Mcf to a high of 

$21 per Mcf ( 1987 dollars). 40/ The average price for natural 

gas in this country has never approached $8 per Mcf, let alone 

$21 per Mcf. Today, non-conventional sources of gas, such as 

gasified coal, and imported sources of gas, such as Canadian and 

Algerian gas, are more economically attractive sources to meet 

United States' dem•nd than North Slope gas. The costs associated 

39/ 

40/ 

Docket 
13, 

No. CP88-77-000, 
1987) (emphasis 

See The GAO Report (Note 10, supra) at p.34. 
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with delivering North Slope gas is simply too high. On the other 

hand, exporting North Slope gas results in enormous economic 

benefits to the nat~on as a whole. The most apparent of these 

benefits is a reduction in the United States' trade deficit which 

is addressed later in this Application. 

Therefore, Yukon Pacific respectfully urges that the 

Administrator give fair and due consideration to the possibility 

that, under the ANGTS proposal, natural gas froa Alaska's North 

Slope may never be economically transported to domestic markets 

in the Lover 48 states. 

Yukon Pacific does not mean to imply that a project 

designed to supplement United States' supplies is not feasible. 

At least one project, known as Polar Gas, was formed to 

accomplish the delivery of gas located in the Canadian Arctic 

Frontier to the Lower 48 states. The project, sponsored by 

Trans-Canada Pipelines, Panarctic Oils Ltd., Tenneco Energy Ltd., 

and Petro-Canada, contemplates the construction of a pipeline to 

connect vast Northern Canadian reserves to the "pre-built" 

portion of the ANGTS. In ita February 10, 1987, presentation to 

the Canadian Bouse of Standing ttee on Energy, 

Mines, and Resources, the Polar Gas Project sponsors d•monstrated 

that the Beaufort Sea and Arctic Island reserves their project 

- 36 -



0 u U I :] 

intends to develop contain between 70 ("high confidence") and 274 

("speculative") Tcf of recoverable natural gas resources. 

Finally, the gas reserves contemplated for export by 

chis Application are excess to those required for local Alaskan 

use. The state's demand for nat•ual gas can easily be satisfied 

by a negligible percentage of the state's vast natural gas 

resource base .. For example, the City of Anchorage, Alaska's 

major population center, is currently supplied with gas produced 

from Alaska's Cook Inlet Basin. Current estimetes of Cook Inlet 

reserves are more than adequate to meet local demand far into the 

foreseeable future. 41/ 

B. Reduction in the United States' Trade Deficit 

As Alaska LNG trade cooperation in energy trade 

with our allies, it also serves to reduce the significant United 

States' trade deficit. Due to its unfavorable balance of 

payments position, United States national policy favors exports 

in general, and exports to the Pacific Rim countries in 

particular. The aggregate 1986 u.s. trade deficit with Japan, 

41/ According to the April 1987 Report of the Potential Gas 
Committee of the Potential Gas Agency, (See Note 13, supra.) 
maximum probable Cook Inlet reservea,--coth onshore and 
offshore, equal 2.4 Tcf. The annual dem•nd for natural gas 
from this area, including those volwaes extracted to satisfy 
the Phillips/Marathon Kenai export project, equals 
approxim•tely 197 Bcf. Allowing for nor••l growth in demend 
and extraordinary factors that m•y affect demend, proven 
res~rves in this area constitute at least a 20-year regional 
supply. 
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Korea, and Taiwan was approximately $78.3 billion. 42/ The United 

States' trade deficit with Japan stands at approximately $38 

billion for the first three quarters of 1987. 43/ Alaskan LNG 

exports will, without a doubt, significantly reduce this trade 

deficit by generating upwards of $3 billion in annual sales, even 

assuming a low end delivered sales price of $4 per thousand cubic 

feet of natural gas. 

Japanese Prime Minister Nakasone recently publicly 

committed Japan to a national goal of reducing its huge trade 

surplus with the United States by substantially increasing its 

purchases of United States' products. However, there has existed 

a trade tension between the United Slates and Japan because of 

the paucity of United States' exports or needed in the 

Fortunately, Alaska's rich endowment of energy 

supplies, including natural gas, and Japan's tant lack cf 

domestic energy resources, can serve to fill this void. Japan's 

l·NG consumption is projected by the Japanese Ministry of 

International Trade and Industry to rise fr 28 !Dillion tons 

42/ This figure may be broken down as follows: 

43/ 

Japan • $57.6 billion 
Korea • $ 6.4 billion 
Taiwan • $14.3 billion 

Sources: e.10bassy of Japan and u.s. Depart•ent of Ca.aerce. 

Japan Economic Institute, •sigher Yen Reins in Japan's Trade 
Surplus•, JEI Report, Report No. 408 (October 23, 1987) at 
p.3. 
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annually in 1986 to between 38 and 46 million tons annually in 

1990. Yukon Pacific's annual sales of between 10 and 14 million 

tons can easily satisfy a large portion of this 

as the perfect commodity for improving trade. 

c. Benefits to United States' Foreign Relations 

and serve 

Exports of LNG to Pacific possible by 

the TAGS Project will materially benefit and strengthen United 

States trade and political alliances with those nations. Early 

in 1983, the Reagan Administration, Alaska Governor Will 

Sheffield, and the Alaska Legislature all endorsed the idea of 

locating Asian rkets for the export of North Slope natural 

gas. Later that year, the late United States ce Secretary 

Malcolm Baldridge wrote: 

•[t)he Administration views the development of 
Alaska North Slope natural gas as a jor 
contributor to western energy security. Whether 
the gas is m•rketed in the United States or 
abroad, it reduces for OPEC and Soviet 
energy and clearly res~ats in significant benefits 
to the u.s. econowy.• I 

The Department of Energy echoed that sentiment in ita 1983 

National Energy Policy Plan, wherein it stated: 

(A] principal concern of this Administration's 
international energy policy involves national 
security interests and the i!I!,IOrtance of 

44/ As clear evidence that this senti-nt continues, the 1987 
Session of the Alaska State Legislature endorsed exports of 
Alaska gas to Pacific Ria m·rkets. See, Senate Resolution 
No. 22. 
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uneconomic Soviet supplies. 

UUO!,J 

These declarations are particularly relevant to the present 

situation because Japan is explorinq lonq-term contracts with the 

Soviet Union for natural qas produced in Soviet territory. 

Indeed, the Sakhalin Island Project is a Soviet-sponsored 

proposal predicated on sales of LNG to Japan some time in the 

1990's. 

Exports of North Slope LNG are also consistent with the 

mandate of the International Enerqy Aqency, to which both the 

United States and Japan belonq, which endeavors to protect its 

industrialized, non-communist ~ember nations from disruptions in 

enerqy supplies. The aqency seeks to promote the enerqy inter-

dependence of the free world by encouraqinq our allies to 

diversify their enerqy sources, thus ainimizinq enerqy reliance 

on politically unstable reqimes. Lonq-term United States' LNG 

exports to Japan will provide a substantial and stable portion of 

Japan's future natural qas needs, thus enhancinq their enerqy 

security in the event of a supply disruption. LNG exports to 

Japan will also reduce the nation's reliance on non-

allied nations. 

Notably, at the end of 1983, when President Reaqan and 

Japan's Prime Minister issued their Joint Policy State-nt on 

enerqy cooperation, comaittinq their countries to encouraqe 

private industries to develop enerqy resources and, specifically, 
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to study jointly the feasibility of rketin9 Alaskan natural 9as 

in Japan, they specifically found that: 

[T]akin9 account of the ener9y prospects for 
the entire Pacific Basin, the two countries 
a9ree that the sound expansion of u.s.-Japan 
ener9y trade will contribute to the further 
development of the close economic and ener9y 
security relationship which exists between the 
two countries • • • • Both countries consider 
Alaska to be a particularly promisin9 ai~' for 
joint development of ener9y resources. 

While Japan is clearly the lar9est available 

Alaskan LNG exports, Yukon Pacific also intends to 

ket for 

9as to 

Taiwan and Korea. In a letter to Mr. Walter J. Hickel, Chai 

of Yukon Pacific, the Republic of China's Minister of 

Affairs, Y. T. Chao, wrote: 

As part of our plan to diversify the source of 
our ener9y supply, we are seriously 
considerin9 the import of LNG in 1990 in an 
annual amount of about one million tonnes. An 
additional half million to;)nnes per annn• are 
expected to be im,~rted after mid 1990's. In 
the year 2000, the total import may reach two 
million tonnes annually. It may be difficult 
to expect, based on your present plan, to 
complete developin9 the North Slope natural 
gas, and to meet our initial LNG requirements 
in 1990. We are, however, very interested in 
considerin9 North Slope national gas as an 
alternative source for our energy requirement 
in the 1990's, if its price and frei9ht are 
competitive. 

The Pacific Ria countries will not be the only forei9n 

beneficiaries of the TAGS Project. canada stands to receive 

great economic benefits by continuin9 in its role as a 

45/ See, Exhibit D hereto at p. 1. 
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supplemental natural gas supplier to the Lower 48 states. 

Canadian gas reserves have become increasingly compet:Ltive with 

u.s. production and, according to a recent joint task force study 

issued by the American and Canadian Gas Associations, 46/ 

Canadian gas exports represented the largest foreign source of 

energy for the u.s. in 1986. Indeed, over the past 15 years, 

Canada has received approximately $33 billion (U.S.) in revenues 

for gas sold in the U.S. 47/ Canada' a significant role as a 

competitive and supplier of supplementary natural gas 

supplies to the u.s. m•rket will continue undisturbed by the TAGS 

Project. The ANGTS Project, on the other hand, would only serve 

to displace our competitive and abundant 48/ Canadian supplies 

with surplus natural gas at an unconscionable cost. 

D. Benefits to the State of Alaska 

The TAGS Project will benefit Alaska by assisting in the 

development of its natural resources, introducing new industry 

into the state, providing new jobs, and creating an expanded tax 

base. These benefits are vitally important to the 

46/ The American Gas Association/Canadian Gas Association Joint 
Task Force, "Long-ters U.~.-Canadian Natural Gas Trade" 
(September 1987). 

47/ d I • 

48/ The Joint Task Force Report est canad•'s gas resource 
base to be over 73 Tcf in conventional areas, with an 
additional frontier area supply of at least 35 Tcf. 

- 42 -



uuu ,,; 
future of the nation's least developed and largest state, a last 

frontier seeking the economic base to develop the transportation 

and commercial infrastructure so taken for granted in older 

states. 

The construction phase of the TAGS facilities will 

require a work force of approximately 10,000 construction 

personnel. Once operational, TAGS' day-to-day operations will 

require a permanent staff of at least 500 personnel, which would 

make Yukon Pacific one of Alaska's largest private employers. 

Significantly, approximi'tely 10,000 additional indirect 

employment opportunities will be created during the construction 

phase of the project, while an additional 200 indirect permi'nent 

positions will be created during project operations. 49/ 

The TAGS Project will also serve to foster the creation 

of value a~ded industries, particularly in and around the cities 

of Valdez and Fairbanks. For example, TAGS natural gas serve 

as feedstock for new fertilizer, methanol, and petro-chemical 

plants. 50/ Communities straddling the route of the TAGS line 

49/ See, Harding Lawson Associates, •Trans-Alaska Gas System 
Draft Environmental Impact Statement, September 1987, at 
pp.4-10 (incorporated herein by reference as Exhibit K). 

50/ See The Dow-Shell Group, •Alaska Petro Chemical Industry 
Feasibility Study - A Report to the State of Alaska,• 
(September 9, 1981), and CoJIIJIIOnwealth North Action Paper, 
•Moving North Slope Natural Gas to Market,• (December 1981) 
Anchorage, Alaska. 
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will be introduced to a clean, efficient, and, in I'IIOSt cases, 

less expensive source of energy. 

Alaska's economy is pr rily based on revenues frC*n its 

natural resource development. Revenues to state government have 

already sagged due to the recent oil price declines. Revenues 

are expected to decline even further when Prudhoe Bay oil 

production decreases in the late 1980's. Revenues from the TAGS 

Project will accrue to the state as an owner of the royalty 

portion of the gas Yukon Pacific purchases, as well as from gross 

production taxes and taxes on new employment and on the syste• 

itself, thereby improving the state's economy. Local ad 

or similar taxes based on pipeline facilities will bring revenues 

to municipalities throughout the length of the TAGS facilities. 

Federal income taxes will also be collected. The State of Alaska 

will benefit tremendously from royalty revenues associated with 

the sale to Yukon Pacific of the now dor•ent North Slope 

reserves. Estimetes 

the TAGS Project range 

of State of Alaska revenues accruing from 

$1-3 million per day. 

E. Other Considerations 

1. The develo~nt of a transportation syste• to deliver 

North Slope reserves to will undoubtedly 

accelerate current oil and gas exploration efforts and, 

importantly, stimulat~ new exploration: 
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2. The TAGS Project represents siqnifirant opportunities 

for domestic suppliers of high-grade steel, cargo 

transportation, and other required terials and 

services for completion and operation of the TAGS 

Project: 

3. Yukon Pacific's exportation of LNG will ensure that the 

United States' Pacific Rim allies will avoid being 

excessively reliant upon Soviet and Persian Gulf energy 

supplies, thereby helping to create a global balancing 

of supply: 

4. Authorization of the TAGS Project will inject an element 

of competition in the development of North Slope natural 

gas reserves which should prove healthy to both United 

Sta'::es and canadian entities seeking to bring natural 

gas to their respective domestic ••rkets; and 

5. Once appropriate regulatory approvals are in place, the 

risks and costs associated with the completion and 

operation of the TAGS Project, including the rketing 

of the qas, will be borne by the Project's private 

sponsors and investors. In addition, the TAGS Project 

facilities will not be •used and useful' to United 

States' taxpayers. Therefore, the United States' 
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taxpayer will not be required to bear any of these risks 

or costs. 

IX. 

ENVIRONMENTAL IMPACT 

The nature of the actions required to approve the TAGS 

Project have led to the determination that, when viewed in the 

aggregate, it would constitute a m•jor federal action within the 

meaning of the National Environmental Policy Act of 1969 

(NEPA). 5l/ In addition, because of the nature and potential 

magnitude of the TAGS Project, the resources involved, and the 

human and physical environmental concerns, these actions could 

have a significant effect on the human environment and thereby 

require the preparation of an Environmental Impact Statement 

(EIS). 

Therefore, in accordance with NEPA and the Council on 

Environmental Quality Regulations promulgated thereunder, 52/ the 

Department of Interior, Bureau of Land Management (BLM), and the 

Department of the Army, Corps of Engineers (Corps), have been 

designated co-lead agencies in the preparation of a TAGS Project 

EIS. The Draft Environmental Impact Statement (DEIS) 53/ for the 

TAGS Project was issued in September, 1987, and 

51/ 

52/ 

53/ 

42 u.s.c. SS 4321, et seg (1982). 

40 C.F.R. SS 1500-1508 (1987). 

See Note 48, supra. 
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hearings to accept public testimony and comments on the adequacy 

of the DEIS were conducted by the BLM and the Corps in OCtober, 

1987. All comments on the DEIS were due November 20, 1987. 

The DEIS incorporates as Appendix K a study conducted by 

the Argonne National Laboratory to assess and ne the 

potential environmental consequences in the Lower 48 states 

arising from the export of North Slope natural gas contemplated 

by the TAGS Project. 54/ The Study addresses the environmental 

residual effects associated with using other fossil fuels to meet 

demand in the Lower 48 states in the event the export authority 

sought by Yukon Pacific is granted. These effects are studied 

under • two scenar ~os. T"e first scenario, referred to in t~e 

Study as the •Maximum Residuals Scenario•, involves an 

incremental demand in the Lower 48 states for energy in an 1mount 

equal to the volume contemplated for export by the TAGS Project, 

with no other gas available from domestic sources, including the 

North Slope. The second scenario, referred to in the Study as 

the •Intermediate Scenario•, assumes available domestic gas 

supplies competing under forces (assuming North 

Slope and increased import supplies are not available) for the 

various types of energy supply (coal, oil, and natural gas). The 

residual pollutants studied are nitrogen oxide, sulphur dioxide, 

54/ Energy and Environmental Syste- Division of Argonne 
National Laboratory, •An Assessment of the Potential 
Environmental Residuals in the Lower 48 States Arising froa 
Alaskan Natural Gas Exports• (July 30, 1987). 
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particulate mett~r, ash, and sludge. The concentrations of the 

pollutants are analyzed by region. The Study concludes that the 

residual environmental effects under both scenarios are not 

significant. 

Yukon Pacific undertakes to keep the ERA apprised of the 

progress of the environmental review being conducted by the BLM 

and the Corps and expects that any order issued by the ERA with 

respect to the instant application would be conditioned upon 

completion of that review. 55/ 

x. 
RELATED AUTHORIZATIONS 

Pursuant to Section 12 of the Alaska Natural Gas 

Transportation Act (ANGTA), 56/ the President of the United 

States is required to meke a finding approving exports of natural 

gas from Alaska's North Slope region. The President's Economic 

Policy Council has reportedly conducted an inter-agency review in 
• 

order to make a recommendation to the President under Section 12 

of ANGTA. The request for a Presidential finding has been 

by Yukon Pacific State of Alaska Governor Steve Cowper, and the 

Alaska Congressional delegation. Throughout this process, the 

Administration has reaffirmed its tment to removing 

impediments for the sale of North Slope natural gas. Given the 

55/ 
See, Boundary Gas, Inc., l ERA (CCH) t 70,539 at p. 72,190 
(1982). 

56/ 15 u.s.c. s 7l9j (1982). 
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long history of proposed alternative uses of this gas, the 

Administration, in cooperation with the Canadian government, has 

undertaken consultations on the effects of a Section 12 export 

finding. Yukon Pacific believes that a positive Presidential 

finding on the export question is forthcoming. 

Pursuant to Section 3 of the Natural Gas Act, the 

Federal Energy Regulatory ssion has determined that it is 

required to approve or disapprove of Yukon Pacific's proposed 

place of export of the LNG that is the subject of this export 

application. Yukon Pacific is filing concurrently herewith an 

application for an Order authorizing a place of export for the 

LNG in accordance with a recent Commission Declaratory Order. 57/ 

58/ Section 103 of the Energy Policy Conservation Act 

empowers the President to restrict exports of natural gas by rule 

and under such terms and conditions as he determines appropriate 

and necessary to carry out the provisions of that Act. Yukon 

Pacific is not aware of any natural gas export restrictions 

imposed by the President pursuant to his Section 103 authority. 

Yukon Pacific has filed an application for federal 

right-of-way with the Department of Interior, Bureau cf Land 

57/ 

58/ 

See, Yukon-Pacific Corp., 39 FERC (CCH) t 61,216 (1987), 
reh'g denied, 40 FERC (CCH) t 61,164 (1987), appealed sub 
nom. Foothills Pi Line Yukon Ltd. v. FERC, Case No. 1541 
and A askan Northwest Natura Gas Translartation Co. v. 
FERC, Case No. 87-1540 (D.C. Cir. OCt. l, 1 7). 

42 o.s.c. S 6212 et seq (1982). 
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Management, 59/ and for appropriate permits from the C.S. 

Department of the Army, Corps of Engineers. Numerous other less 

significant federal and state permits and authorizations have 

been, or, at the appropriate time, will be acquired by Yukon 

Pacific in the development of the TAGS Project. 

XI. 

The timing of the ERA's issuanr.e of the export 

authorization sought by this Application • 
l.S critical to the 

feasibility of the TAGS Project. It is unrealistic to expect 

that the TAGS Project sponsors can successfully secure firm 

commitments from the targeted Pacific Rim markets without first 

securing the ERA's requisite export approval. Such a scenario 

would entail putting the proverbial •cart before the horse. • 

Moreover, a delay of even a few months could cause Yukon Pacific 

and the United States to lose an $80 billion m-rket for these 

abundant North Slope reserves to Indonesian and other competing 

59 / See "Receipt of Right-of-Way Application for Construction of 
Gas Pipeline System•, 49 Fed. Reg. 20945 (May 17, 1984) 1 
"Availability of Environmental Impact Statements for Natural 
Gas Pipeline Right-of-Way and Dredging Permits Between 
Prudhoe and Anderson Bayc Near Valdez, AK", 51 Fed. Reg. 
41512 (November 17, 1986). 
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foreign suppliers. 60/ It is therefore respectfully urged that 

this Application be acted upon expeditiously. 

XII. 

EXHIBITS 

In accordance with Sections 103(c) and 201 of the ERA's 

Administrative Procedures 61/, the following exhibits are 

appended hereto: 

Exhibit A - Opinion of Counsel 

Exhibit B - By-laws and Articles of Incorporation of 
Yukon Pacific Corporation 

Exhibit C - Form of Notice of Application for Export 
Authorization 

Exhibit D - Joint Po~icy Statement on Japan-u.s. Energy 
Cooperation 

Exhibit E - Alaska Asian Gas System (AAGS) Pre
feasibility Study 

Exhibit F - Institute of Gas Technology Study 

Exhibit G - Defined and producing North Slope natural 
gas reserves 

Exhibit B - Undefined and ncn-producing North Slope 
natural gas reserves 

Exhibit I - Compilation of Gas Supply Figures and 
Bibliography 

60/ Among the current and potential m•jor LNG suppliers to 
Japan, the u.s. stands to benefit the moat from exports of. 
LNG to Japan. Figures supplied by the •wbessy of Japan 
indicate that in 1986 Japan had a trade surplus with the 
u.s. of $57.63 billion and a trade deficit with all other 
foreign LNG suppliers. See Exhibit J hereto. 

61/ 10 C.F.R. SS 590.103(c) and 590.201 (1987). 
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Exhibit J - Japanese Trade Statistics with LNG Supplier 
Countries 

Exhibit K 

Exhibit L 

- Draft Environmental Impact State .. nt 62/ 

63/ - Economic Impact Analysis 

XIII. 
CONCLUSION 

WHEREFORE, in consider~~ion of the fore9oin9, Yukon 

Pacific respectfully requests that the ERA issue an order 

pursuant to Section 3 of the Natural Gas Act authoriain9 Yukon 

Pacific to export from the United States up to 14 million metric 

tons of LNG annually to the Pacific Rim, with volume flexibility 

to handle market requirements, for a term of 25 years be9innin9 

on the date of first delivery, which is presently eetiaated to be 

some time in 1996. 

62/ 

63/ 

Due to the voluminous nature of this Exhibit, and its 
availability to the public as part of the environmental 
review process, Yukon Pacific is omittin9 it from inclusion 
herein, but incorporates it herein by reference. 

To be supplied by Amendment. 
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Dated: December 3, 1987 

' 

Respectfully submitted, 

YUKON PACIFIC CORPORATION 

By: 
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Patrick C. Rock 
Reynolds Shannon Miller Blinn 

White ' Cook 
1667 K Street, N.W., Suite 300 
Washin9ton, D.C. 20006 
( 202) 293-7777 

Jeffrey B. r4Wenfels, Esquire 
of Birch, Borton, Bittner, 

Pestin9er and Anderson, and 
General Counsel to 

Yukon Pacific Corporation 
P.O. Box 101700 
Anchora9e, Alaska 99501 
(907) 279-1596 
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REYNOLDS SHANNON MILLER BLINN WHITE & COOK 

o'"£ co .... ooo•u: • .._ .. ,. ... sv•TI: •OI'OO 
eoo •••zos 

AUSTIN, TBXAS 78701-~a.Q& 

1100 _...._,,[0 • .._ .. ._ TOW£• 

DALLA.S. TEXAS 7&aoa 

A.C IORN&TS 

... ,. a ft-R"f. Jf.W. 

WASHINOTON. D.C. aoooe·1eos 
(8'08) 883•J'7JI'P 

TELECOPIBR iliORJ aa3-ef:.J4 

December 3, 1987 

eaOQ ,., •• ,. (;tTY ........ TO•t:• 

Fo.-T WORTB. T•••• 78108 aeeo 

2.100 ALL•I:D ....... •UI<ZA 

<000 LOUtStAN& 

HousTON. TaXA.a nooa·&OBP 

Economic Regulatory Administration 
Forrestal Building 
1000 Independence Ave., S.W. 
Washington, D.C. 20585 

Re: iance with 

Dear Sir or Madam: 

We have examined the Amended Certificate of 
Incorporation, the Articles of Incorporation, as duly amended, 
and the Amended and Restated By-Laws of Yukon Pacific Corporation 
(Yukon Pacific) in recognition of the requirements of Section 
202(c) of the Administrative Procedures of the Economic 
Regulatory Administration (ERA) and, based upon said examination, 
are of the opinion that (i) the exportation of liquefied natural 
gas as proposed by Yukon Pacific in its Application for Export 
filed this day with the ERA is within its corporate powers, and 
(ii) Yukon Pacific has either complied with, or is in the process 
of complying with, the corporate laws of the State of Alaska. 

Very truly yours, 

REYNOLDS SHANNON MILLER BLINN 
WBITE ' COOK 

By: 

Counsel to Yukon Pacific 
Corporation 
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"' YUJOI PACIPIC CORPORATIOI 

0 0 0 .: l 
RECORD 

STATE OF ALASKA 
F'EB 

OF COMM!RCI 
DiVELQPMIN'( 

I, the undet8igned, natural per::aon over the age of 
nineteen (11) yeara or , acting aa incorporator of a 
corporation under the Alaska auaineaa Corporation Act, adopt the 
following Articlea of Incorporation for aucb corporation: 

ARTICLI I. 

The n... of th• corporation •hall be YUJtOW 
PACIPIC CO&POKATIOI, 

' ' 
ARTICU II. 

Period of 2xiatence, The period of exiatence of thia 
corporation ahall be perpetual. 

Alt'l'ICLI UI, 

Tbe purpo•e or purpo•e• for which thit 
corporation ia organi•ed are to engage in any legitimate buaine•• 
anywhere in tbe world and all activitiea directly and indirectly 
related thereto and all other corporate actlvitiea authorized by 
the lava of tbe state of Alaata. 

Page 1 of I Pat•• 
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Alt'l'ICX.. IV. 

Powera. The corporation ia empowered to do any and all 
of the follovinva 

(1) To borrow any of money, issue notal, 
bonde, aecuritiaa or debenture• of any typ. and pledge and 
aecure the payment of the with corporate aaaata. 

(2) To enter into, make and perform contracta of 
every kind, with any persons, fira, asaociatio:\ or 
corporation, aunicipality, state, vovernment or foreign 
country, and without limit aa to uount, to lll&ke, draw, 
accept, endorae, execute, diacount and iaaue promisaory 
notea, billa of exchange, drafta, warranta, debenturee, bond• 
and other negc;tiable or tranaferable inatrnments and 
evidence• of indebtedneea, whether aecured by .ortgage or 
otherwiae •• far •• peraltted by the lawa of the State of 
Alaska. • • 

' 
(3) To manufacture, purchase or acquire in any 

lawful manner, and to hold, pledge, mortgage, tranafer, sell 
or diapoae of in any manner, and to deel in trade and goods, 

• 
11erchandi~ and real and peraonal property of any and every 
claaa and deacription. 

(C) To acquire the good will, righta and property 
and to undertake the whole or any part of the aaaete or 
Uabilitiea of any peraon, fira, aaaociation, corporation, 
to pay tor the aa-. in caah or atock of thia corporation in 
bonda or otherwiae7 to hold or in any lawful 11anner to 
dispoae of the whole or any part of the propertiea ao 
purchasedr to conduct in any lawful aanner the whole or any 
part of any buainesa 10 acqu1redr and exerciae any powera 
neceaaary or convenient in or about the conduct or management 
of auch bua1neaa. 
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(5) '1'0 hole!, aellr guarantee, uaign, 1110.r:tgage, 
tranafer, pledge or otherviae c!iapcae of the aharea of 
capital atock or bonc!a, aecuritiel or any evidencea of 
inc!ebtedneaa created by any other corporation or corporation• 
of thia atate, any other etate, territory or poaaeaaion of 
the onited stat•• of America or for any foreign country, and 
while owner• of aaid atock to ezerciae all the righta, poAera 
anc! privilegea of ownership, inclucHng tbe right to vote 
thereon, to the .... eztent aa natural peraona might or could 

do. 
(6) To do all acta and ezerciae all 

permitted by A.S. 10.05.09 of the Alaeka statutes. 

v. 

The powera grantee! herein to 

thia corporation,in Article IV are in furtherance of, and not in 
' ........ liaitat.ion of, the general powen conferred on corporations by 

, ' • 

the lava of the State of Alaska, and the corporation ahall have 
and ezercise all the power• specified under thoae lava. -

VI. 

'1'be corporation will have no 

li•it aa to the inc!ebtec!neaa it can incur at any ona tiae. 

All'l'ICLI VII. 

'1'he attregate of abarea 
which the corporation ia autborhed to iuue 1a 10,000, all of 
which shall ca.aon votint atoc~ with no par value. 

• 
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Pree~apt,ive Poweu. The holden of the shsus of the 
corporati.,oftn shall have the pree~apUve eight to purchase at such 
respective equitable prices, teras and coftcHtlons as shall be 
fised by the Board of Director• •uch o! the shares of the 
corporation •• may be l•aued f time to ti111e, over and above 
the initial ia•ue, which have never been previously sold. such 
pue~aptive ricahta shall apply to all •hares is•ued after such 
initial lssue, whether such additional shares con•titute a part 
of the •hares presently or subsequently suthoriaed or constitute 
share• held in a aanner prescribed by the aoard of Directors. 

U'l'ICLI IX. 

SBC'l'IOJI 1. Meeting• 

of the shareboldeu of the corporation 111ay be held at such 
place, either within or without the State of Alaska, a• may 
be pz:ovided by the By-Laws. In the absence of any such 

provision•, all 11eet1ncas a'hall be held at the registered 

office of the corporation. 

laC'l'lDa 2. • Meetings of the 

Joard of nirectors of the corporation, regular of special, 

••y be h•ld either within or without the State of Alask• as 
aay be provl.cSed ln the ay-Law•. ln the absence of any such 

provisions, all aaetlncu shall be held at the regUtered 

office of the corporation. 
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SIC'rlOI 3. The initial By-Lava of the 
The corporation at.all be a~opted by the aoard of Directora. 

powu to al tu, aaeMI or repeal the By-Lava or to adopt new 
ay-Lawa ahall be veated in the Board of Dir~tora. The By
Law• aay contain any proviaiona for the regulation and 
aanageaent of the affaire of the corporation not inconaistent 
with the Article• of Incorporation. 

SBC'rlOR 4. 
The corporation reaervea the right t:iae 

to ti .. to amend, alter, or repeal or to add any provision to 
iu Article• of Incorporation in the manner pnacribed by 

law. 

AJl'l'lCU 1 • 

The addreaa of the initial regiatared 
office of the corporation 11 1127 Meat Seventh Avenue, Anchorage, 
Alaaka t9501 and the n ... of t:he initial regiatared agent at aucb 

address ia aonald a. aircb. 
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UTICLI II. 

The nuaber 
of 4hec:ton conatituting the initial aoard of Direc:tora h one 
(1) and the na.. an4 a4draaa of the paraon who h to aarva •• 
41rector until tba fhat annual aaatlng of the aharaholdara or 
until bia auccaaaora are alectad and aball qualify i11 

IUPRA Corporation 
1300 Pannaoil Plana • 

700 Mllaa Street 
Bouaton, Teaaa 7002•2807 

• 

Tba nuabar of 41ractora aay be incraaaad or dacraaaed by 

.. andaant of the By-Lavar but no dacraaaa aball ha•• the affect 
of abortanlng th' ta~ of any incuabent director • 

• 

xn. 

of aaob incorporator• 

Lawrance J. &allay 

AJl'l'ICI.P lUI. 

Tha n ... and addraaa 

SUPRA Corporation 
1300 Pannaoil Place 
700 Mil .. Street 
Bouaton, Taaaa 77002•2107 

'fba n... and addraaa of each affiliate wblcb ia a 
nonraatdant allan or corporation whoaa place of incorporation ia 
o1!ta1da tha Onitad Stat••• 11<*8. 
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All'l'ICLI XIV • 

These · Article• of 

Incorporation aay be chan9e4, aaende4 or altered •• preacribed ln 
the sy-Lawa at any apecial or ann~al meeting of the atockhol4era. 

m WITBZ~a WRIUOP, we have hereunto ••t our banda and 
aeala thla e~ day of · llll. 

' • 
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S'l'A.ft 01 '1'BDI ) 

) •• 

'l'll:tl II '1'0 CBJt'l'lft that on thia ~ tot dar 
of 1983, before •e, the ~nderaigned, a Rotarr P~blic 
in and tl.a State of Te:aaa, d~lJ eo..iaaioned and aworn •• 
•~oh, peraonally appeared Lawrence J, Kelley, known to .. and to 
• knOWD to be the lndivld~el n-...d in aDd who e:aec~ted the 
forevoing inatr~nt, and he acknowl.edgecl the execution thereof 
aa bla free and voluntary act and deed for the uaea and purpoaea 
therein aet fortb, 

IB WI'l'MBII , I have hereunto ••t laY hand 
official seal the day and year flrat hereinabove written • 

• 

• 
• 

Public in an4 for 
Barrie County, Texaa 

The corporation'• SIC code le: 1300 and 4600. 

lac 
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AHICtE8 Ol INCOJPOIATICII 
or 

PACIFIC CORPOJATICII 

2022236734:fl0 
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UUOu7 
FILED FOR RECORD 
STATE OF ALASKA 

20 

pnrltWint to the pro'lhiona of tha Aluka Buain .. a 

tha unc!are1pe4 co;r;poration adopts tba 

followinq Article& of ~nc!aent to ita Articlae 

ration. (l.S. 10.05,215) 

llU'l'l Tha n ... of the 
-- .. 

Pacific Corporation. 
• a Tbe amendaent ac!optec!a 

Yukon 
-----· - -- -·· 

• 

Ulalo'VEC•, that the •bar•• of 
ration ba incraaaac! to 100,000 •hares 
of 11.00 .. ell. 

of this cozpo
vith a par value 

'l'BIID: 

aharebolc!are on 

rool"ftta 'l'bare are 1, ooo aharea in the COtP'1-

ration entitled tc vote. 

aharee which voted 

0 ebaree voted &g'ainat the 

- daee not provic!e for u 

excb&Df•• reclaaaificatiOft or oancellation of iaeuaa 

IEVIII"nna 'l'be c!oee not 

• 
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of atated capital in the corporation. 

I ~., ••• 

YUKON PACIPIC CORPORATION 

--. 

beinq the Secretary of 
• 

• 
the cotporat.ion, hereby at.atea that the •hove ArUc:l .. of 

Allendlllent of the corporation are tne and correct and the 

above-entitled reaolution waa adopted by the ahareholdera of 

-etinq held the 3t"" day of the c:o at a apeeial 

1 

YUKON PACIPIC CORPORATION 

,. 
) •• 

THIS IS '1'0 CERi'lFY that on thia clay of 
19 I C be fore me , the vned , a 

for the State o! Alaaka, duly eo.ai1• 
ea such, paraonally appeared 
known to - to be the Co&aoorata 
fie CotaKifation, and aa authoriled 

of aaid corporation executed the fo1'190int 
1natr~nt, and acknowledged that he executed aaid inwtruaent 
aa thf! free and voluntary act and deed of aaid corJFooration 

2. 
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foz:o tlle una aiMS puXJIO•e• ~•rein .. nt1ona4, and ~ha~ he 
au+horhe4 to execute aai4 innrw.nt. va• 

1fl:'l'IIUI _, official haft4 en« .. al ~h• 4ay aNI yaar 
ia tbta a•rtificat• fin\ beninehove written, 
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ARTICLES OF AMENDMENT 

TO THE 

ARTICLES OF INCORPORATION 

OF 

YUKON PACIFIC CORPORATION 

· ·•<~'.1°36 ._.,,Jo.~ 

..... ~- -- ........ . 
STATI Of AVSKA 

DEI'ARTJoi£11T Of 
a~o~o~~c 

Pursuant to the provisions of the Alaska Business 

Corporation Act, the undersigned corporation adopts the 

following Articles of Amendment to its Articles of Incorpo-

ration. 

FIRST: The nauae of the co:tporation is Yukon 

Pacific Corporation. 

SECOND: The amendment adopted is: 

RESOLVED: The authorized shares of stock 
of this corporation be increased to 
200,000 shares with a par value of $1.00 
each. 

THIRD: The above amendment was adopted by the 

shareholders on the "aay of 1986. 

FOURTH: There are 85,000 outstanding shares in 

the corporation entitled to vote. 

FIFTH: There were which voted for 

the amendment and ~C)~-- shares voted against the amendment. 

SIXTH: The emendment does not provide for an 

exchange, reclassification or cancellation of issued shares. 

SEVENTH: The amendment does not 

• 
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of stated capital in the corporation. 

DATED: 

PACIFIC CORPORATION 

By: 

By 

VERIFICATION 

I, L. Mead Treadwell, II, beinq the Secretary of 

the corporation, hereby state that the above Articles of 

Amendment of the corporation are true and correct and the 

above-entitled resolution was adopted by the shareholders of 

the corporation at a special meeting held on the of 

~· 198,&. 

YUKON PACIFIC CORPORATION 

STATE OF H"SKA ) 
, ss. 

THIRD JUDTCIAL DISTRICT ) 

THIS IS TO CERTIFY that on this /7/L day of 
1986, before me, the undersigned, a Notary 

and for the State of Alaska, duly and 
sworn as such, personally appeared Mead Treadwell, known tJ 

ARTICLES OF AMENDMENT PAGE 2 
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me to be the Corporate Secretary of Yukon Pacific Corpo
ration, and as authorized representative of said corporation 
executed the foregoing instrument, and acknowledged that he 
executed said instrument as the free and voluntary act and 
deed of said corporation for the uses and purposes therein 
mentioned, and that he was authorized to execute said 
instrument. 

WITNESS my official hand and seal the day and year 
in this certificate first hereinabove written. 

My Conauission Expires: 

STATE OF AUSKA ) 
) ss. 

THIRD JUDICIAL DISTRI=T ) 

THIS IS TO CERTIFY that on this /7~ day of 
1986, before me, the undersigned, a Notary 

and for the State of Alaska, duly couuuissioned and 
sworn as such, personal A/A~r~ ;r. lhCICFL- , 
known to me to be the of Yu on Pacific Corpo-
ration, and as authorized representative of said corporation 
executed the foregoing instrument, and a~knowledged that he 
executed said instrument as the free and voluntary act and 
deed of said corporation for the uses and purposes therein 
uentioned, and that he was authorized to execute said 
instrument. 

WITNESS my official hand and seal the day and year 
in this certificate first hereinabove written. 

ARTICLES OF AMENDMENT PAGE 3 
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AMENDED AND RESTATED BY-LAWS 

Of' --
YUKON PACIFIC CORPORATION 

ARTICLE l. OFFICES 

The principal office of the corporation in the 

State of Alaska shall be located at Tiki Cove Building, 900 

West 5th Avenue, Suite 730, Anchorage, Alaska 99501. The 

corporation may have such other offices, either within or 

without the State of Alaska as the Board of Directors may 

designate or as the business of the corporation may require 

from time to time. 

ARTICLE II. SHAREHOLDERS 

SECTION 1. Annual Meeting. The annual meeting of 

the shareholders of the corporation shall be held on such 
• 

day during the three-month period following the close of the 

fiscal year as ~ay be determined from time to time by the 

Board of Directors. At the annual meeting, the shareholders 

shall elect Directors for the ensuing year and may transact 

any general business which may be brought before the meeting 

and take any corporate action. 

SECTION 2. Special Meetings. Special meetings of 

the shareholders, for any purpose or purposes, unless 
• 

prescribed by statute, may be called by the 

President or the Board of Directors, and shall be called by 



OUOh 

the President at the request of the holders of not less than 

60' of all the outstanding shares .of the corporation 

~ntitled to vote at the meeting. 

SECTION 3. Place of Meeting. All meetings of the 

shareholders shall be held at the principal office of the 

corporation, unless some other place is stated in the call. 

SECTION 4. Notice of Meeting. Written notice 

stating the place, day and hour of the meeting and, in case 

of a special meeting, the purpose or purposes for which the 

meeting is called, shall, unless othezwise prescribed by 

statute or waived by the shareholders, be delivered not less 

than 10 days before the date of the meeting, either person-

ally or by mail, by or at the direction of the President, or 

the Secretary, or the persons calling the meeting, to each 

shareholder of record entitled to vote at such meeting. If 

mailed, such notice shall be deemed to be delivered when 

deposited in the United States Mail, addressed to the 

shareholder at his address as it appears on the stock 

transfer books of the corporation, with postage thereon 

prepaid. 

SECTION 5. Closing of Transfer Books or Fixing of 

Record Date. For the purpose of determining shareholders 

enti~led to notice of or to vote at any meeting of share

holders or any adjournment thereof, or shareholders entitled 
• 

to receive payment of any dividend, or in order to .ake a 

AMENDED AND RESTATED BY-LAWS PAGE 2 
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determination of shareholders for any other proper purpuse, 

the Board of Directors of the corporation may provide that 

the stock transfer books shall be closed for a stated 

period, but not to exceed, in any case, thirty (30) days. 

If the stock transfer books shall be closed for the purpose 

of determining shareholders entitled to notice of or to vote 

at a meeting of shareholders, such books shall be closed for 

at least thirty (30) days immediately preceding such 

meeting. In lieu of closing the stock transfer books, the 

Board of Directors may fix in advance a date as the record 

date for any such determination of shareholders, such date 

in any case to be not more than fifteen (15) days. If the 

stock transfer books are not closed and no record date is 

fixed for the determination of shareholders entitled to 

notice of or to vote at a meeting of shareholders, or 

shareholders entitled to receive payment of a dividend, the 

date on which notice of the meeting is ~ailed or the date on 

which tha resolution of the Board of Directors declaring 

s~ch dividend is adopted, as the case may be, shall be the 

record date for such determination of shareholders. When a 

determination of shareholders entitled to vote at any 

meeting of shareholders has been made as provided in this 

section, such dete~ination shall apply to any adjourn•ent 

thereof. 

AMENDED AND RESTATED BY-LAWS PAGB 3 
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SECTION 6. Voting Lists. The officer or agent 

having charge of the stock transfer books for shares of the 

corporation shall make a complete list of shareholders 

entitled to vote at each meeting of shareholders or any 

adjournment thereof, arranged in alphabetical order, with 

the address an~ the number of shares held by each. Such 

list shall be produced and kept open at the time and place 

of the meeting and shall be subject to the inspection of any 
• 

shareholder during the whole time of the meeting for tile 

purposes thereof. 

SECTION 7. Quorum. A majority of the outstanding 

shares of the corporation entitled to vote, represented in 

person or by proxy, shall constitute a quorum at a meeting 

of shareholders. If less than a majority of the outstar.ding 

shares are represented at a meeting, a majority of the 

shares so represented may adjourn the ~eeting from time to 

time without further notice. At such adjourned meeting at 

which a quorum shall be present or rep~esented, any business 

may be transacted which might have been transacted at the 

meeting as originally noticed. The shareholders present at 

a duly organized meeting may continue to transact business 

until adjournment, notwithstanding the withdrawal of enough 

shareholders to leave leas than a quorua. 

SECTION 8. Proxies. At all meetings of share-

holders, a shareholder may vote in person or by proxy 

AMENDED AND RESTATED BY-LAWS PAGB C 
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executed in writing by the shareholder or his duly author

ized attorney in fact. Such proxy shall be filed with the 

secretary of th'! corporation before or at the time of the 

meeting. 

date of 

proxy. 

No proxy shall be valid after six months fro~ the 

its execution, unless otherwise provided in the 

SECTION 9. Voting of Shares. Subject to the 

provisions of Section 12 of this Article II, each outstand

ing share entitled to vote shall be entitled to one vote 

upon each matter submitted to a vote at a meeting of share

holders. 

SECTION 10. Voting of Shares by Certain Holders. 

Shares standing in the name of another corporation may be 

voted by such officer, agent or proxy as the by-laws of such 

corporation may prescribe or, in the absence of such pro

visions, as the Board of Directors of such corporation may 

determine. 

SECTION 11. Informal Action by Shareholders. 

Unless otherwise provided by law, any action required to be 

taken at a meeting of the shareholders, or any other action 

which may be taken at a meeting of the shareholders, may be 

taken without a meeting if a consent in writing, setting 

forth the action so taken, shall be signed by all of the 

shareholders entitled to vote with respect to the subject 

matter thereof. 

AMENDED AND RESTATED BY-LAWS PAGE 5 
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SECTION 12. Cumulative Vnting. There· shall be no 

cumulative voting. 

SECTION 13. Special Actions of Shareholders. The 

following, if submitted to a vote of shareholders, shall 

require the affirmative vote of not less than 75\ of the 

total number of shares then outstanding (1) the adoption of 

any amendment to the Articles of Incorporation or By-Laws of 

the corporation, (2) approval of any merger or consolida-
• 

tion, exchange of stock, sale of substantially all of the 

assets of the corporation, dissolution or similar trans

action or (3) approval of any contract, agreement, purchase, 

sale, or other transaction in which any shareholder, direc-

tor or a related party has a direct financial interest. 

ARTICLE III. BOARD OP DIRECTORS 

SECTION 1. General Powers. The Board of Direc-

tors shall manage the property and business of the corpo

ration and shall have and may exercise all of the powers of 

the corporation except such as are reserved to or may be 

conferred upon th~ shareholders of the corporation. 

The Board shall have the power to 11ake and change 

fro11 time to ti11e rules and regulations not inconsistent 

with these By-Laws for the manage11ent of the business and 

affairs of the corporation. 

AMENDED AND RESTATED BY-LAWS PAGI 6 
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SECTION 2. Number, Tenure and Qualifications. 

The number of directors of the corporation shall be nine 

(9). Each director shall hold office until the next annual 

meeting of shareholders and until his successor shall have 

been designated and elected. 

SECTION 3. Regular Meetings. A regular r.~eeting 

of the Board of Directors shall be held without other notice 

than this By-Law immediately after, and at the same place 

as, the annual meeting of shareholders. The Board of 

Directors may provide, by resolution, the time and place for 

the holding of additional regular meetings without other 

notice than such resolution. 

SECTION 4. Special Meetings. Special meetings of 

the Board of Directors may be called by or at the request of 

the President or any two directors. The person or persons 

authorized to call special meetings of the Board of Direc

tors may fix the place for holding any speciAl meeting of 

the Board of Directors called by them. 

SECTION 5. Notice. Notice of any special meeting 

shall be given at least fifteen (15) days previously thereto 

by written notice delivered personally or •ailed to each 

director at his business address or by telegra•. If mailed, 

such notice shall be deemed to be delivered when deposited 

in the United States Mail so addressed, wit~ postage thereon 

prepaid. If notice be given by telegra•, such notice shall 

AMENDED AND RESTATED BY-LAWS PAGE 7 
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be deemed to be delivered when the telegram is delivered to 

the telegraph company. Any director may waive notice of any 

meeting. The attendance of a director at a meeting shall 

constitute a waiver of notice of such meeting, except where 

a director attends a meeting for the express purpose of 

objecting to the transaction of any business because the 

meeting is not lawfully called or convened. 

SECTION 6. Quorum. The quorum of the Board of 
• 

Directors shall be a majority of the Directors and any 

resolution or other action taken at a meeting of the Board 

of Directors shall be adopted by an affirmative vote of a 

majority of the Directors. 

SECTION 7. Action Without a Meeting. Any action 

that may be taken by the Board of Directors at a meeting may 

be taken without a meeting if a conse~t in writing, setting 

forth the action so to be taken, shall be signed by all the 

Directors. 

SECTION 8. Vacancies. Any vacancy occurring in 

the Board of Directors may be filled by the Board of Direc

tors as soon as practicable. A director elected to fill a 

vacancy caused by death, resignation or removal, or by 

reason of an increase in the nulllber of directors shall be 

elected for the unexpired te~ of his predecessor or other 

directors in the office. 

• 

AMENDED AND RESTATED BY-LAWS PAGI I 



-

SECTION 9. Compensation. By resolution of the 

Board of Directors, each director who is not an employee of 

the corporation may be paid his expenses, if any, of atten

dance at each meeting of the Board of Directors, and may be 

paid a stated salary as director or a fixed sum for atten

dance at each meeting of the Board of Directors or both. 

SECTION 10. Presumption of Assent. A director of 

the corporation who is present at a meeting of the Board of 

Directors at which action on any corporate matter is taken 

shall be presumed to have assented to the action taken 

unless his dissent shall be entered in the minutes of the 

meeting or unless he shall file his written dissent ta such 

action with the person acting as the secretary of the 

meeting before the adjournment thereof or shall forward such 

dissent by registered mail to the secretary of the corpo

ration immediately after the adjournment of the meeting. 

Such right to dissent shall not apply to a director who 

voted in favor of such action. 

SECTION 11. Meeting by Telephone Conference. Any 

meetings of Shareholders, Board of Directors, or the Execu

tive Committee may occur by telephone conference. 

SECTION 12. Executive Committee. There sball be 

an Executive Co-ittee of the Corporation consisting of 

three (3) members of the Board of Directors. The Executive 

co-ittee shall bave the maxiaua authority permitted under 
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the laws of the State of Alaska. All actions by the Execu-

tive Committee shall require unaniMous approval of all 

members. 

SECTION 13. Special Actions of Directors. The 

following actions by the Board of Directors shall require 

the affirmative vote of not les11 than 75' of the total 

numbers of directors: (1} adoption of any amendment to the 

By-Laws or the proposal to the shareholders of any amendment 
• 

to the Articles of Incorporation, (2) the approval of any 

merger, conso!idation, exchange of stock, sale of substan-

tially all of the assets of the corporation, dissolution, or 

similar transaction, (3) approval of service contracts to be 

entered into by the corporation requiring payments in excess 

of $100,000.00 a year, (4) payment of dividends to share-

holders, (5) approval of long tera contracts and leases, (6) 

authorization or issuance of additional shares, whether 

treasury shares or previously unissued shares, or stock 

options, C 7) approval of legal counsel and public accoun

tants who shall certify the annual financial statements of 

the company, C 8) borrowing money, establishing a 1 ine of 

credit or pledging corporate assets and (9) approval of any 

contract, agreement or purchase, sale or other transaction 

in which any shareholder, director or related party has a 

direct financial interest. 

AMENDED AND RESTATED BY-LAWS PAGI 10 
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SECTION l4. Indemnification of Directors. The 

Corporation shall indemnify any and all persons who may 

serve or who have served at any time as directors or 

officers of the corporation and their respective heirs, 

administrators, successors, and assigns, against any and all 

expenses, including amounts paid upon judgments, counsel 

fees, and amounts paid in settlement (before or after suit 

is com111encedl, actually and necessarily incurred by such 

persons in connection with the defense or settlement of any 

claim, action, suit, or proceeding, in which they, or any of 

them, are made parties, or a party, or which may be asserted 

against them or any of them, by reason of being or having 

been directors or officers or a director or officer of the 

Corporation, except in relation to matters as to which any 

such director or officer, or former director, or officer, or 

person, shall be adjudged in any action, suit, or proceed

ing, to be liable f~r his own negligence or misconduct in 

the performance of his duty. Such indemnification shall be 

in addition to any other rights to which those indemnified 

may be entitled under any law, by-law, agreea~ent, vote of 

stockholders, or otherwise. 

ARTICLE IV. OFFICERS 

SECTION 1. tlua~ber. Tbe officers of the corpo

ration shall be a Chaitman of tbe Board, a Vice-ChaiiP1tn, a 
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President, a Vice President, a Secretary and a Treasurer, 

each of whom shall be elected by the Board of DirEctors. 

such other officers and assistant officers as may be deemed 

necessary may be elected or appointed by the Board of 

Directors. One individual may hold more than one office. 

SECTION 2. Election and Teiiit of Office. The 

officers of the corporation to be elected by the Board of 

Directors shall be elected annually by the Board of Direc-
• 

tors at the first meeting of the Board of Directors held 

after each meeting of the shareholders. If the election of 

officers shall not be held at such Jteeting, such election 

shall be held as soon thereafter as conveniently may be. 

Each officer shall hold office until his successor shall 

have been duly elected and shall have qualified or until his 

death or until he shall resign or shall have been removed in 

the manner hereinafter provided. 

SECTION 3. Removal. Any officer may be removed 

by the Board of Directors whenever in ita judgment, the best 

interests of the corporation will be served thereby, but 

such reaoval shall be without prejudice to the contract 

rights, if any, of the person so removed. Election or 

appoint111ent of an officer shall not of itself create con

tract rights. 

SECTION 4. Vacancies. A vacancy in any office 

because of death, resignation, re•oval, disqualification or 
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otherwise, ~ay be filled by the Board of Directors for the 

unexpired portion of the term. 

SECTION 5. Chief Executive Officer. Either the 

President or Chahman of the Board ~ay be designated Chief 

Ex~cuti ve Officer by the Board of Directors. The Chief 

Exec~tive Officer shall be the principal executive officer 

of the corporation and, subject to the control of the Board 

of Directors, shall in general supervise and control all of 

the business and affairs of the corporation. He may sign, 

with the Secretary and/or Treasurer or any other proper 

officer of the corporation thereunto authorized by the Board 

of Directors, certificates for shares of the corporation, 

any deeds, ~ortgages, bonds, contracts or other instruments 

which the Board of Directors has authorized to be executed, 

except in cases where the signing and execution thereof 

shall be expressly delegated by the Board of Directors or by 

these By-Laws or some other officer or agent of the corpo

ration, or shall be required by law to be otherwise signed 

or executed1 and in general shall perfora all duties 

incident to the office of President and such other duties as 

~ay be prescribed by the Board of Directors fro• tiae to 

time. 

SECTION 6. Shareholder/Board of Director Meetings. 

The Cha of the Board, if ~here is one, shall preside at 

all shareholder/BoArd of Director •eetings. If there is no 
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Chairman, or if he is absent, the President shall preside at 

such meetings. 

SECTION 7. Vice President or Vice Chairman. In 

the event of the death or inability of the Chairman of the 

Board or President, the Vice Chairman or Vice President 

shall perform the duties of the Chairman or President, 

respectively, until the succeeding Chairman or President is 

elected, and while so acting, shall have all the powers of 
• 

and be subject to all the restrictions upon the Chairman or 

Presiden~. The Vice Chairman or Vice President shall 

assigned to him by the Board of Directors. 

SECTION 8. Secretary. The Secretary shall: (a I 

keep the minutes of the proceedings of the shareholders and 

of the Board of Directors in one or more books provided for 

that purpose; (b) see that all notices are duly given in 

accordance with the provisions of these By-Laws or as 

required by law; (c) be custodian of the corporate records 

and of the seal of the corporation and see that the seal of 

the corporation is affixed to all documents, the execution 

of which on behalf of the corporation under its seal is duly 

authorized; (d) keep a register of the post office address 

of each shareholder which shall be furnished to the Secre-

tary by such shareholder; (e) sign with tbe President, 

certificates of shares of tbe corporation, the issuance of 

AMENDED AND RESTATED BY-LAWS PAGI 14 
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which shall have been authorized by resolution of the Board 

of Directors: (f) have general charge of the stock transfer 

books of the corporation: and (g) in general perform all 

duties incident to the office of Secretary and such other 

duties as from time to time may be assigned to him by the 

president or by the Board of Directors. 

SECTION 9. Treasurer. The Treasurer shall, 

subject to the Board of Directors, have general charge of 

the financial records of the corporation. 

SECTION 10. Salaries. The salaries of the 

officers shall be fixed from time to time by the Board of 

Directors and no officers shall be prevented froa receiving 

such salary by reason of the fact that he is also a director 

of the corporation. 

ARTICLE V. CONTRACTS, LOAtiS, CHECKS AND DEPOSITS 

SECTION l. Contracts. The Board of Directors may 

authorize any officer or officers, agent or agents, to enter 

into any contract or execute and deliver any instrument in 

the name of and on behalf of the corporation, and such 

authority may be general or confined to specific instances. 

SECTION 2. Loans. No loans shall be contracted 

on behalf of the corporation and no evidence of indebtedness 

shall be issued in its name unless authorized by a 

AMENDED AND RESTATED BY-LAWS PAGI 15 
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resolution of the Board of Directors. such authority may be 

general or confined to specific instances. 

SECTION 3. Check3 1 Drafts, Etc. All checks, 

drafts or other orders for the payment of money, notes or 

other evidences of indebtedness issued in the name of the 

corporation, shall be signed by such officer or officers, 

agent or agents of the corporation and in such manner as 

shall from time to time be determined by resolution of the 
. 

Board of Directors. 

SECTION 4. Deposits. All funds of the corpo-

ration not otherwise employed shall be deposited from time 

to time to the credit of the corporation in such banks, 

trust companiec or other depositories as the Board of 

Directors may select. 

ARTICLE VI. CERTIFICATES FOR SHARES AND THEIR TRANSFER 

SECTION l. Certificates for Shares. Certificates 

representing shares of the corporation shall be in such form 

as shall be determined by the Board of Directors. Such 

certificates shall be signed by the President and by the 

Secretary or by such other officers authorized by law and by 

the Board of Directors to do so, and sealed with the corpo

rate seal. All certificates of shares shall be consecutive-

ly numbered or otherwise identifi~d. The naae and address 

of the person to whoa the shares represent~td thereby are 

AMENDED AND RESTATED BY-LAWS PAGE 16 
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issued, with the number of shares and date of issue, shall 

be entered on the stock transfer books of the corporation. 

All certificates surrendered to the corporation for transfer 

shall be cancelled and no new certificate shall be issued 

until the former certificate for a like number of shares 

shall have been surrendered and cancelled, except that in 

case of a lost, destroyed or mutilated certificate, a new 

one may be issued therefor upon such terms and indemnity to 

the corporation as the Board of Directors may prescribe. 

SECTION 2. Transfer of Shares. Transfer of 

shares of the corporation shall be made only on the stock 

transfer books of the corporation by the holder of record 

thereof or by his legal representative, who shall furnish 

proper evidence of authority to transfer, or by his attorney 

thereunto authorized by power of att~rney duly executed and 

filed with the Secretary of the corporation, and on sur

render for cancellation of the certificate for such shares. 

The person in whose name shares stand on the books of the 

corporation shall be deemed by the corporation to be the 

owner thereof for all purposes. 

SECTION 3. Restriction of Transferr Option to 

Purchase. The shares of this corporation are issued subject 

to the restrictions contained in that certain "Shareholders 

Agreement• dated January 27, 1986, a copy of which is 

contained in the files of the corporation. 

AMENDED AND RESTATED BY-LAWS PAGI 17 
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ARTICLE VII. FISCAL YEAR • 

The fiscal year of the corporation shall ~egin on 

the 1st day of January, and end on the 31st day of December 

of each year. 

ARTICLE VIII. DIVIDENDS 

The Board of Directors may froa time to time 

declare, and the corporation may pay dividends on ita 
• outstanding shares in the manner and upon the terms and 

conditions provided by the law and ita articles of incorpo-

ration. 

ARTICLE IX. WAIVER OF NOTICE 

Unless otherwise provided by law, whenever any 

notice is required to be given to any shareholder or direc

tor of the corporation under the provisions of these By-Laws 

or under the provisions of the Articles of Incorporation or 

under the provisions of the Alaska Business Corporation Act, 

a waiver thereof in writing, signed by the person or persana 

entitled to such notice, whether before or after the time 

stated therein shall be dee111ed equivalent to the giving of 

such notice. 

ARTICLE X. AMENDMENTS 

AMENDED AND RESTATED BY-LAWS PAGI 11 
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These By-Laws may be altered, amended'or repealed 

and new By-Laws may be adopted by a 75' affirmative vote of 

the number of Board of Directors at any regular or special 

meeting of the Board of Directors, or by a 75' affirmative 

vote of the outstanding shares in the Corporation. 

ARTICLE XI. CORPORATE SEAL 

The Board of Director• shall provide a corporate 

seal which shall be circular in fora and shall hav• 

inscribed thereo .. the name of the corporation and the atate 

of incorporation and the worda •corporate Seal." 

CERTIFICATE 

I hereby certify that the foregoing Amended and 

Restated By-Laws were duly presented to, and adopted by the 

shareholders of Yukon Pacific Corporation by a Consent of 

Shareholders dated the day of , 
1986. -

• 

I 
• 
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Name and Address of each shareholder owning 3 percent or 

more of che shares of the corporation. 

Name & Address 

Walter J. and Ermalee Hickel 
P.O. Box 101700 
Anchorage, Alaska 99510 

Lawrence J. lelley 
1300 Pennzoil Place 
700 Milaa 
Houston, TX 77002 

Loren B. Lounsbury 
1143 M Court 
Anchorage, Alaska 99501 

William B. Bittner 
1127 West 7th Avenue 
Anchorage, Alaska 99051 

Anne S. Thoaas 
404 Carnarvon 
Houston, TX 77024 

Daniel A. Casey 
2020 Abbott 
Anchorage, Alaska 99507 

Neva M. Egan 
2700 Arlington Drive 
Anchorage, Alaska 99517 

TXG Alaska, Inc. 
P.O. Box 1160 
Owensboro, lentucky 42302 

~ead Treadwell 
900 West 5th Avenue, Suite 730 
Anchorage, Alaska 99501 
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CERTIFICATE OF AMEflDt~ENT 

The undersigned, as Commissioner of Commerce and Economic Development of 
the State of Alaska, hereby certifies that duplicate originals of Articles of 
Amendment to the Articles of Incorporation, duly signed and verified pursuant 
to the provisions of the Alaska Business Corporation Act, have 
been received in this office and are found to conform to law. 

ACCORDINGLY, the undersigned, as Commissioner of Co111uerce and Economic 
Development, and by virtue of the authority vested in him by law, hereby issues 
this Certificate of Amendment to the Articles of Incorporation of 

YUKON PAC! FIC CORPORATI ml 

and attaches hereto a duplicate original of the Articles of Amendment 

08-126 .... 
\ 

IN TESTIMONY WHEREOF, I execute this 
certificate and affix the Great Seal 
of the State of Alaska this 

23rd day of _ _.. ~· A.D. 1g 

Loren H. Lounsbury 
COMMISSIONER OF COMMERCE AND 

ECONOMIC DEVELOPMENT 
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[ ERA DOCKET NO. _______ ] 
Liquefied Natural Gas Exports; Yukon Pacific Corporation; 
Application to Export Liquefied Natural Gas from Alaska 

AGENCY: Department of Energy 
Economic Regulatory Administration 

ACTION: Notice of Application to Export Liquefied Natural Gas 
from Alaska 

SUMMARY: 

The Economic Regulatory Administration (ERA) of the 
Department of Energy (DOE) gives notice of receipt on December 3, 
1987 of an application from Yukon Pacific Corporation (Yukon 
Pacific) to export up to fourteen million metric tons of 
liq~efied natural gas (LNG) annually from Port Valdez, !Ulderson 
Bay, Alaska, to the Pacific Rim countries of Japan, the Republic 
of Korea and the Republic of China (Taiwan). The export 
authority sought is for a primary term of twenty-five years 
com .. •encing on the date of first delivery. 

Yukon Pacific will purchase natural gas at Prudhoe Bay, 
Alaska and transport such gas through the Trans-Alaska Gas System 
(TAGS) pipeline to be constructed and operated by Yukon 
Pacific. The pipeline will originate at Prudhoe Bay and 
terminate at a tidewater site on Port Valdez, Anderson Bay, 
Alaska. The TAGS pipeline will transport up to 2.3 billion cubic 
feet (Bcf) of natural gas per day. Such natural gas will be 
liquefied at an LNG plant, which will be located at the pipeline 
terminus at Anderson Bay along the southern shoreline of Port 
Valdez. The LNG will then be loaded onto ocean transport vessels 
for shipment to the Pacific Rim markets. The associated purchase 
and sale agreements for such LNG will be executed by and between 
Yukon Pacific on its own behalf, as seller, and Pacific Rim 
Purchasers, as buyers, including, but not limited to, local 
distribution companies, electric utility companies and industrial 
end-users. The exports will be for Yukon Pacific's own 
account. The specific proposed terms of the North Slope 
purchases and the LNG sales are summarized in the application. 
The gas purchase and LNG sales agreements are to be supplemented. 

Yukon Pacific represents that the proposed export is not 
inconsistent with the public interest and that there is a lack of 
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short and long-term domestic need for the North Slope natural gas 
its application contemplates for export as LNG. The application 
states that the export of North Slope LNG will significantly 
reduce Pacific Rim trade surpluses thereby benefittinq the United 
States as a whole, and will provide nume::ous other benefits in 
the public interest, all as more fully described in Yukon 
Pacific's application. 

The 
Section 3 of 
0204-lll. 
intervention, 

application was filed with the ERA pursuant to 
the Natural Gas Act and OOE Delegation Order No. 
Protests, motions to intervene, notices of 

and written comments are invited. 

DATES: 

Protests, motions 
intervention, as applicable, 

to intervene, or notices of 
and written comments are to be filed 

no later than ---------------------· 
FOR FURTHER INFORMATION CONTACT: 

Office of Fuels Proqrams 
Economic Regulatory Administration 
Forrestal Building, Room GA-076 
1000 Independence Avenue, s.w. 
Washington, D.C. 20585 

Office of General Counsel 
U.S. Department of Energy 
Forrestal Building, R·~m 6-E-042 
1000 Independence Avenue, s.w. 
Washington, D.C. 20585 

PUBLIC COMMENT PROCEDURES: 

In response to the notice, any person m•y file a 
protest, motion to intervene, or notices of intervention, as 
applicable, and written comments. Any person wishing to become a 
party to the proceeding and to have written comments considered 
as the basis for any decision on the application must, however, 
file a motion to intervene or notice of intervention, as 
applicable. The filing of a protest with respect to this 
application ~ill not serve to make the protestant a party to the 
proceeding, although protests and received f persons 
who are not parties will be considered in determining the 
appropriate procedural action to be taken on the application. 
All protests, motions to intervene, notices of intervention, and 
written comments must meet the requirements that are specified by 

- 2 -
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the regulations in 10 CFR Part 590. They should be filed with 
the Natural Gas Division, Office of Fuels Programs, Economic 
Regulatory Administration, Room GA-076-A, RG-23, Forreatal 
Building, 1000 Independence Avenue, s.w., Washington, D.C. 20585 
(202) 252-9478. They must be filed no later than 

-------· 
The Administrator intends to develop a decisional record 

on the application through responses to this notice by parties, 
including the parties' writ ten coau•tents and replies thereto. 
Additional procedures will be used as necessary to achieve a 
complete understanding of the facta and issues. A party seeking 
intervention may request that additional procedures be provided, 
such as additional written comments, an oral presentation, a 
conference, or a trial-type hearing. Any request to file 
additional written comments should explain why they are 
necessary. Any request for an oral presentation should identify 
the substantial question of fact, law or policy at issue, show 
that it is material and relevant to a decision in the proceeding, 
and demonstrate why an oral presentation is needed. Any request 
for a conference should demonstrate why the conference would 
materiallt advance the proceeding. Any request for a trial-type 
hearing must show that there are factual issues genuinely in 
dispute that are relevant and material to a decision and that a 
trial-type hearing is necessary for a full and true disclosure of 
the facts. 

If an additional procedure is schedule, the ERA will 
provide notice to all parties. If no party requests additional 
procedures, a final opinion and order may be issued based upon 
the official record, including the application and responses 
filed by parties pursuant to this notice, in accordance with 
10 C.F.R. 590.316. 

A copy of Yukon Pacific's application is available for 
inspection and ~opying in the Natural Gas Division Docket Room, 
GA-076-A, at the above address. The docket room is open between 
the hours of 8:00 A.M. and 4:30 P.M. Monday through Friday, 
except Federal holidays. 

Issued in Washington, D.C., -------------· 1987. 

- 3 -
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Joint Policy Statement 00099 
ron 

• 

Japan-u.s. E~ergy Cooperation 

Prime Minister Nakasone and President Reacan shared the 

viev that !urther procress be made in energy trade and co-
• 

operation in oil, natural cas and coal betveen Japan and 

the United States as outlined in the !ollovinc Joint Policy 

Statement recommended by the Japan-United States ~ergy 

'li'orkinc Group: 

1. Takinc account o£. the energy prospects Cor t~e entire 

?aci!ic Basin, t~e t ..... o countries acree that the SOU:"lc! expansion 

ot' ~-Japan energy trac!e vill contribute to the Curther 

develoFment of the close ecor.omic and enerCY security relation-

. . 

s~ip vhich exists betveen the t"'o countries • 
• 

• 

2. They vill continue to discuss and t'ind vays oC developinc . 
• 

·t~is trac!e !'or the autual benet'i t o£ bot'!\ countries 1 no tine 

the imj>ortance ot' lonc-te1w COOj>eration, the cent1al role of 
• 

• 

the private sector, and the need for a balance betveen econo•ic 

case and enerCY security. 

). Both countries consider Alaska to be a particularly proaisinc 
• 

area t'or joint cevelopment or anergy resources. Both covetn-

••nts vill encouro~e privata sector discussions re~ardinc the 

- 1 -
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possibilities for such development. 

4. ~ith re~ard ~o trade in oil, ~s and coal, ve have a~eed 

on the follovin~ next steps: 

a. The ~and Japan recocnize that if le~islativa barriers • 
• • 

can be removed, the ~ has the potential to ship sub-
• 

stantial quantities or crude oil to Japan, thereby 

increasin~ econo~ic incentives tor US oil pro~uction 

and belpin~ to diversity Japan's anerCY sources. 

The US vill continue to keep under reviav the removal 
• 

ot restrictions on exports ot domestic cruea oil • 

• 

b~ The U:S. and Japan vill encoura~a privata industry· iri 
• 

. 

both countries to undertake nov the pra-teasibil.it7 
• 

or feasibility studies necessary to dater=ine the 
• 

extent to "'h:!.ch Alaskan natP-al. ~s can be jointly 
• 

developed by U:S. and Japanese interests. 

• 

c. The t...'S. and Jap&n -..·ill ancoura~e pri·,ata in~ustry in 
• • • 

both countries to discuss the possibility or concludinc 

• 

lon~-taza coal contracts aud.Jo:!.ntl.y davalopi~c •~•s 
• 

transportation systems to make .A.Qerican coal more 
• 

competitive in the Japanese m•rket. 

d. In this re~a=d, the tvo countries velcome the examina-

ti~ns undarvay ot the technical and economic 
• 

aspects ot several. steam coal projects by private 
• 

companies concerned on both sides. As economic recovery 
• 

proceeds, Japan vill encouraca its industrins to consider 
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purchas • oC mora competitively priced tlS. steam coal, 
• 

to meet·Cuture de111and not already covered by exiatinc 

contracta. ZD addition, Japan vi11 invite the private aector 

concerned to explore the possibility oC Curther incraaainc 

~ubstitution oC coal Cor oil in electrical ceneration. 

•· Vith recard to meta1lurcical coal, both sides noted 

that the depressed state oC vorld steel 111anuCacturinc 
. 

had reduced demand Cor traded c~al. Hovaver, in viev 

oC the tact that tn. ~ baa been a major supp1ier to 

the Japanese market, both sides vill. endeavor to maia.~ain 

the level oC Japanese imports oC 1.!.5. coal. Japan expects 

that i111porta oC co111petitively priced ~ metallurcical 

coal vill not continue to decline,and vill encourace 
• 

its ·steel iadus~ry to inc:-easa tlS. coal impo:-ts vhen 
• 

• 

conditions i:s the industry ;>ermit. 

C. Aa a t'irst step tovard developinc US.-.1apan coal trade 

C:-om mid-to-loac tezw pe~spective, a mission cowposed 

o( rap:-esentatives oC major Japanese coal users and 
• 

other appropriate interests vill _visit the tlS. to •eet 

vitb major coal mi:sinc and t:-ansportation interests • 

• 

The pur-pose oC this mission vill be to explore the 

possi~ility oC expandinc coal tra~e betveen the ij$_ and 
• 

Japan, and the possibility of conductinc a major study 
• 

o( the opportunities· Cor reducinc the delivered price 

in Japan oC ~ coal. 

November 11, 1983 
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-import! • l.'S. Cno~ 1\'orurol Gas or St. -

Japan and lllt U.S. a&rftd 
Fnaay 10 ei>CC"••ap pm·ate 
lnduslt ill an boU\ countrocs .to 
look Into the posslbUIIy of joint 
de>velopment ol A.Jnertcan CCII 
and Alll1:an natural cas lor 
luture upon.allon 10 Japan. · 

In aMOUnCiftl the joinl policy 
sutemenl on Japan-u.s. 
enerv ocqieratlon. the '"'~~ 
aovemmen&S also nld 11111 
"bolll SICies wiU 10 
rr.alnlala the le•el of 
lr:lporu o1 U.S. C'OII." 

Bill they filled 10 sped!y how 
mucll coal Japaa will Import 
lrora the U.S. This Is t>ea••e 
the ...- ot coal lmpons Is 
expectediO decline ID the years 
to c;s.me - 10 bi&ll pi tees ot. 
Amencaa coal umed ·b7 
transt+oruUOn p.UWems. 

Tbe acreema.L bend oa ron• 
roundS ol a:eettap ot the 
Japu~oiJ.S. enerl)' .wort<ln& 
11 wup, •-as reponed 10 Prime 
Minister. YasultlrO Nabsone 
and Pi eslcleal Ronald Reaean. 

Japan and the U.S. 10 
se& up the worltlnc r-ouP In 
January •bul Nakasoae Visited 
the C.S. The croup IS 10 dls"'m 
the poblbUIUes ot cooperaliolt 
1D .,., D r.radL . 

In the ... ,~ Japaa aa:d 
the U.S. Aid UUtl 1M)' will 
eo..--ap priYa~ litdustnes to 
boll: COUiiU1es 10 18iden•ke the 
lt"1billly Sllldles neceaary 16 
dete::sdm! U. UleDI &o wtUdt 
A.I'Sk•a utural IU c•n be 
,loullly b)' Japanese 
andAmmcaa . • . 

The aannl •• Clepa&ltl Ia 
lbe P••rnu Bay Ia Alaska 
~ ~~ • 'l3l biiiiGa 
CUbic n.cws. or 13 ,....,.~ of. 
the u.s. 's IMal dopallla. . : .. 
·· Japen utd a. U.S. 1110 
aareed to _..,. pnnto 
IndustrieS Ill ba«lt CIDiinUieS to 

U. pcalbllJty 0( rro
dt"in& ~ CD&I -;so
b acts ,,., Joint1J dnrtlopulc 
mlr.es aitd traasportalloa 
S)1ltms to m•teAmelican C'D&I . 
more compeUU•e Ia tiLe 
Japanese iDirkel.. . 

In nsc,llll!. Jep•n lmporud 
from the U.S. J.UOI.OIIO ION ot 
metallurJICII co•• or 31.1 

ot Jap•n's lmporud 

- .. ~and~~~:l 

tons or Slum coal or 10.1 per- · • .u to the possible u;.on.atlolt 
cent ol Japan's lmponed 11.am or Alas~an oil to Japan. the u.s. 
coal. . . · only said lhlt it "'" ccoatlnue to 

Due to lone land traD- "bep IInder rnlew ,the· 
sporuuon routltl. the price or noncNal ot ..-nctlonl" · oa 
Amei'Kan n:etallurJ•cal <011 uporu or domestiC CNileoD. 
was aboUt 10 dollaa:s hi&Mr per · Ills , .• ,.,. dllfiCiilllor lite U.S. 
10n lhln lite averace lmpon admlniSintlolt 10 remciwe lite 
price arid lhlt ol Amencan lee&J restrictlonL OIL Oc 1. %7, 
Sleara coal aboUt m dollan the HO'"t of RepteMILliiU
hiJhUIDfiscallMZ. . paned a h&O'UUoa C'"lftl tor 

UnltSI Amerlcaa COlli Ute o1 the export 
reco•ers Its compeUUvtitltSL Control Act ollr.t. on w1t1c1t the 
Jap•n'$ lmponola:lttallurJical f"'riCJIOIIS an baMcl. to~ 
coal !rom the u.s" lor example. :10.. 1.117. . 
Is expected to dltcllne 10 about 1 ne act •-as to ltave 
14 mllliolt IOn5 Ill llscal 1113. 10 Oil Sept. 3D lbls )'Ur. . 
about 10 n:illlon tOilS ID f!sCII If the ol all II 
1934 and to abOul two &o uuce lt IS nkt "" aboul 
n:illiolt tons In 1115. .70.0110 barrels per dl)' ol all \>Ill 

In the policy SllttmeaL be avai1able lor ••jiOit to Japu 
Japan pleciJecl 10 enccwap and Japanese firma are 
1nc1ustr1es 10 consicler pur- reponed to bit read)' Ia boa)' 
c11ases ot ~~ coanpeUth·e!y 50.0110 bmels per da7. 
priced U.S. steam coal"'lO Uttlt AZ! Amcric•n 0Cfki•1 """ 
future detuancf not alrudJ .. We belk•c the *'JG 1 0( oil II 
cO\'el'l'd by e:J15Unl c~racts. IDlheMtkm•' ~· 
as economic aeco.rery proceeds. Bill be utd at lite - lliDif 

Jap•n also pleciJecl 10 eo-· 111at ·aJUtouiJt un1n1 Ute ben aa 
COUTallf Its Sloe! lndnY.ry 10 oil nporu wiUt Ute 
tocrease U.S. me\lllurJical Rea&aa 
coal lmpons M"llen condllloi• tradlt 
lD the IM"'U}p!rmtt.• vay J 
-·· --~---·------·--·--- ---·-·- -· .. 

The Ja.po.n TimeS 
Nove.mw 

OUIO~ 

12. 1983 
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Alaska Asian Gas System 

Pre-Feasibility Study 

Introduction 

00105 

On April 26, 1985, a Study Agreement was executed between ARCO, 

serving as the U.S. Sponsor Group Representative, and The 

Committee for Energy Policy Promotion, serving as the Japan 

Sponsor Group Representative, to undertake a joint pre-feasibility 

study program regarding a liquefied natural gas (LNG) project for 

natural gas produced from the North Slope of Alaska, U.S.A. 

The LNG Project assumed delivery of natural gas existing in the 

North Slope area of Alaska through a 1,300 km (800 miles) pipe

line system to South Alaska and liquefaction of the gas there for 

sale in Japan. The Pre-Feasibility Study Program was divided 

into three distinct studies as follows: 

• Alaskan North Slope Natural Gas Reserves Study (conducted by 

the u.s. Operator) 

• Delivery System Studies (further divided into •Alaskan Facil

ities Study• conducted by the U.S. Operator and •other 
• 

Facilities Study• conducted by the Japan Sponsor Group) 

• Japan LNG Market Study (conducted by the Japan Operator) 

The purpose of the Study Program was solely to conduct a 

pre-feasibility study to develop initial, conceptual evaluations 

of the Project. This pre-feasibility study did not encompass the 

actual construction or ope~ation of an LNG facility or pipeline, 

nor the filing of an environmental impact statement. 

Participation in the study did not imply a for the 

purchase or sale of LNG nor for conducting a feasibility study of 
the Project. 
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The work as defined in the Study Agreement has been completed. 

This Study Program Final Report integrates the separate studies 

for submission to the Sponsors. 

The final report is oxganized in six sections: 

Section I Summary Report including: 

- Executive Summary 

- Discussion 

1 - Tables and Figures 

Section II North Slope Gas Reserves 

Section III Alaskan Facilities Overview 

Section IV Other Facilities OVerview 

Section V Market Forecast 

Section VI Ecoro~ic Analysis 

On Hay 15, 1987, conclusions of this pre-feasibility study were 

presented to the executive Conwittee in Tokyo, Japan. The 

material discussed in this meeting has been included in Section I 

of this report. 

The Executive Committee approved this report and the followinq 

key conclusions: 

• Available market in Japan at project completion is insufficient 

for th~s large scale project and additional m•rket outside 

JaEan is needed for project success • 

• Bridging supply is needed before 1998 to preserve the available 

market for AAGS. 

Based on the above conclusions, the Executive 

that the current environmental factors do not 

Bridqing I_lthe next step as defined in the project schedule). 

However, both sides will m•intain infot!ll•l contacts to 

continually re-evaluate a need for the formal Bridging I. 



• 

• 

• 

• 

• 

00107 

I. EXECUTIVE SUMMARY 

1. CONCLUSION 

THE CONCEPTUAL DESIGN AND COST ESTIMATES ARE BASED ON 

DELIVERING 14 MILLION TONS A YEAR OF LNG AND THE MARKET DEMAND 

FORECAST HAS BEEN LIMITED TO JAPAN ONLY, 

THE PROJECT COST FOR THE FACILITIES IN ALASKA WHICH INCLUDE A 

GAS CONDIT I ON I NG PLANT, PI PEL! NE SYSTEM AND LIQUEFACTION -

STORAGE - LOADING TERMINAL IS ESTIMATED AT $8,64 BILLION IN 

1986 CONSTANT DOLLARS, 

NEEDED LNG CARRIERS ARE ESTIMATED TO COST $2.37 BILLION • 

THE PROJECT REQUIRES ELEVEN YEARS IN THE STANDARD CASE TO 

COMPLETE l!lCLUDING TWO BRINGING PERIODS FOR CONSENSUS BUILDING 

AMONG THE CONCERNED PARTIES. 

THE STUDY SHOWS: 

- AVAILABLE MARKET IN JAPAN AT PROJECT COMPLETION IS 

INSUFFICIENT FOR THIS LARGE SCALE PROJECT AND ADDITIONAL 

MARKET OUTSIDE JAPAN IS NEEDED FOR PROJECT SUCCESS, 

- BRIDGING SUPPLY IS NEEDED BEFORE 1998 TO PRESERVE THE 

AVAILABLE MARKET FOR AAGS. 

l 
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2. PROJECT OUTLINE 
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% MM$ 
., 
"' 

.---.... ---------
GAS 

15.5 CONDITIONING 12.1 

1.340 

63.0 
PIPELINE 

& 

COMPRESSOR 
STATIONS 

5,440 

LIQUEFACTION 
STORAGE & 

49.4 

21.5 MARINE 17.0 
TERMINAL 

1.860 

TOTAL"' 8,640 
LNG 

CARRIERS 
2.370 

TOTAL=11.010 

21.5 

2 TRAINS AT 9.2 MILLION TONSiYEAR 
(1.160 MM SCFD) 

TOTAL LENGTH = 1300KM 
(800 MILES) 

DIAMETER 
PRESSURE 

= 36 INCHES 
? 

= 156KGICM~ 
(2220 PSIG) 

LIQUEFACTION 
= 4 TRAIIlS AT 4.~ MM TONS/YEAR 

(530 MM SCFD) 

• 

STORAGE 
= 4 TANKS AT l27,200KL 

(800,000 BBLS) 
LOADING = 2 BERTHS 

LNG CARRIERS 

2 

= 15 VESSELS OF l25.000KL 
CARGO SPACE 
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PROJECT OUTLINE 

THE PROJECT CAPACITY IS PLANtlED AT 14,000,000 TONS ANNUALLY IN 

TERMS OF LNG. 

HEATING VALUE OF GAS WILL BE TAILORED TO 10,430 

KCAL/NM311,110BTU/CF) TO MEET JAPANESE SPECIFICATION, 

OPERATING RESERVOIRS COULD PROVIDE UP TO 26 TCF OF GAS, 

SUFFICiENT FOR 35 YEAR SUPPLY AT PROJECT CAPACITY. POTENTIAL 

RESERVES COULD EXTEND THE PROJECT LIFE SIGNIFICANTLY, 

MOST OF THE INFRA-STRUCTURE FOR PRODUCING AND GATHERING FEED 

GAS FROM OPERATING RESERVOIRS IS IN PLACE. COSTS ASSOCIATED 

WITH THIS INFRA-STRUCTURE ARE OUTSIDE THE SCOPE OF THIS STUDY. 

GAS CONDITIONING PLANT IS LOCATED ON THE HORTH SLOPE, THE GAS 

PIPELINE IS RUN PARALLEL WITH TAPS FOR MORE THAN 80 PERCENT OF 

THE TOTAL DISTANCE AND LNG FACILIT!ES ARE LOCATED AT ANDERSON 

BAY NEAR TAPS VALDEZ TERMINAL. 

3 
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OTH 

2 

2TH 

3 

5TH 

1 

6TH 

• 

5 

11TH 

PHASE I 

3. TIME SCHEDULE 

- PRELIMINARY FEASIBILITY STUDY 

NOW COMPLETE 

00110 

BRIDGING I -COORDINATION FOR EHTRY INTO PHASE II 

PHASE II - BASIC DESIGN & ENGINEERING 

BRIDGING II - COORDINATION FOR EHTRY INTO PHASE Ill 

PHASE Ill - DETAIL DESIGN & CONSTRUCTION 

PROJECT COMES ON LINE 

4 
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TIME SCHEDULE 

IT WILL TAKE 11 YEARS TO COMPLETE THE PROJECT AFTER COMPLETION 

OF THE PRELIMINARY FEASIBILITY STUDY NOW COMPLETE, THIS 

PERIOD COULD BE LONGER OR SHORTER DEPENDING ON STUDIES MID 

COORDINATIONS REQUIRED FOR DECISiON MAKING, 

IN THE PERIOD OF BRIDGING!, 

A) JAPAN TO ESTABLISH A CONSENSUS FOR WHETHER OR NOT TO 

PURCHASE LNG IF CONDITIONS ARE SATISFIED IN THE FUTURE, 

B) U.S. TO ESTABLISH A CONSENSUS FOR WHET~ER OR NOT TO EXPORT 

LNG IF CONDITIONS ARE SATISFIED IN THE FUTURE. 

C) CONSENSUS MAKIHG FOR HOW TO FORM RESPONSIBLE ORGANIZATIONS. 

D) ASSESSMENT AND DECISION ON EXPENDITURES REQUIRED FOR PHASE 

I I' (JAPAN, u.s.) 

• 

IN THE PERIOD OF BRIDGING II. 

A) THE U.S. AHD JAPANESE PARTIES TO ENTER INTO A SELL/PURCHASE 

COtHRACT, 

B) THE U.S. AHD JAPANESE PARTIES TO FORM RESPONSIBLE 

COMPANIES. 

C) THE U.S. AND JAPANESE PARTIES TO MAKE DECISION ON THE TOTAL 

INVESTMENTS. 

5 
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TOTAL DEMAND 

4.LNG DEMAND IN JAPAN 
(MILLION TONS ANNUALLY) 

• 

00112 

UNCOVERED 

DEMAND 

• 

20 
SUB, CASE (Q) LNG PRICE CIF = CRUDE PRICE CIF 

50 

(1) LNG PRICE CIF = 0,9 X CRUDE PRICE CIF 

(2) LNG PRICE CIF = 0,8 X CRUDE PRICE CIF 

(51.3) 

49 - - - - - - - - - - - - - - - - - - ------ - - - - -
(48.1) (48.7) 

(46.3 (46.7) 

(45.2 (44.2) ( 44.5 

44 - - - - - - - - - - - - - - ------ - - - -
(42.6 (43.11 

41.9) (41.1) i 0) 

(40.9 
40 - - - - - - - - - - - - - - - - - - - - - -

39.9) 

DEMAND ALREADY COVERED UNDER CONTRACTS 
34 

1995 2000 2005 2010 

6 

14 

10 

7 

5 

0 
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LNG DEMAND IN JAPAN 

MAJOR ASSUMPTIONS 

(1) ECONOMIC GROWTH - 3.1% ANNUALLY FOR 1985-2000 

2.5% AHNUALLY FOR 2000-2010 

(2) INDUSTRIAL STRUCTURE - CHANGING 

(3) CRUDE OIL PRICE (REAL PRICE, FOB) 

$25 CASE 

$30 CASE 

1986 

15 

17 

2000 

25 

30 

2010 

30 

40 

(4) NUCLEAR POWER GENERATION CAPACITY IN 2000 

51 GW IN $25 CRUDE OIL PRICE CASE 

53 GW IN $30 CRUDE OIL PRICE CASE 

00113 

LNG DEMAND HAS BEEN PREDICTED USING lEE ECONOMETRIC 'IODEL 

THROUGH 2010 AND EXTENDED THROUGH 2030 BY A SCENARIO STUDY, 

DEMAND PREDICTED THEREABOVE HAS BEEN FURTHER ADJUSTED EXPECT

ING ADDITIONAL DEMArm OF CITY GAS W NEW GEOGRAPHICAL AREAS, 

!N S30 CASE, LNG DEMAND REMAINING UNCOVERED WILL NOT REACH THE 

PROJECT CAPACITY OF 14 MILLION TONS ANHUALLY WITHIN 20 YEARS 

AFTER COMMENCEMENT OF OPERA T! ON, IN EACH SUB-CASE OF LNG 

PRICE. EVEN IN $25 CASE, IT WILL TAKE 8-10 YEARS FOR THE 

UNCOVERED DEMAND TO REACH THE PROJECT CAPACITY. 

7 
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MILLION 
TON 

ANNUALLY 

14. 

10. 

7. INCREMENT 

2. I 
I 

2. I 
• 
I 
I 

0 19 7 

1995 

OOlH 

5. PROJECT CONSTRUCTION SCHEDULE 

JAPANESE DEMAND IN BASE CASE 
{90% OF PREDICTED DEMAND) 

---- PROJECT CAPACITY {$25 X 0,9) 

--·- PROJECT CAPACITY {$30 X 0,9) 

INCREMENT II 

I 
I 
I 

--- . 

1999 

INCREMENT III. 

r-------
1 
I 
I 
I 
I 

• 

---1---·-· . ·-· -
• 
I 
f • 

2004 

S25x0.9 

S30x0.9 

2000 2005 2010 
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14.0 
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PROJECT CONSTRUCTION SCHEDULE 

FUTURE DEMAND IN JAPAH WILL GRADUALLY INCREASE AS BRIEFED • IN 

AN ATTEMPT TO MATCH THIS GRADUAL BUILD-UP OF DEMAND, STEP-UP 

SCHEDULE OF THE PROJECT CAPACITY HAS BEEN CONS I DE RED FOR 

ECONOMIC EVALUATION. 

IT HAS BEEN ASSUMED HEREIN THE AAGS SYSTEM COMES OH LINE WHEN 

THE OUTLET OF 3.5 MILLION TONS ANNUALLY IS SECURED, ALTHOUGH 

COI~STRUCTION PERIOD HAS BEEN ASSURED AT 11 YEARS Ill HTIME 

SCHEDULE• SECTION, 

THE INITIAL CAPACITY HAS BEEN ASSUMED AT 7 MILLION TONS 

~NNUALLY (INCREMENT I CAPACITY) THEN EXPANDED TO 10.5 MILLION 

(INCREMENT I 1 CAPACITY) AND 14.0 MILLION ( ltiCP.EMENT l I I 

CAPACITY) 

THE INVESTMENT COST IN THE U.S. FACILITIES WILL INCREASE TO 
• 

$9,000 MILLION FROM $8,640 MILLION ESTIMATED FOP. ONE PACKAGE 

CASE. 

INCREMENT 1 

INCREMENT I 1 

INCREMENT 111 

TOTAL 

$7, 300 MIL Ll ON 

$1.000 Ml LLIOil 

$700 Ml LLI Oil 

$9. GOO Ml LLIOil 

LARGE REDUCTION ltl THE INITIAL INVESTMENT IS riOT POSSIBLE 

BECAUSE FULL SCALE INVESTMENT IN TH: PIPELINE IS REQUIRED IN 

I NCREio\EIH 1 • 

9 



• FROM THE COMMENCEMENT 
OF OPERATION 

FIRST YEAR TO RECORD 
PROFIT BEFORE TAX 

FIRST YEAR TO WIPE 
OFF ACCUMULATED LOSS 

NEC~SSITY OF CASH
DEFICIENCY FUND 

---·------------------------
• 20 YEARS FROM THE 

COMMENCEMENT OF 
OPERATION 

IRR ON TOTAL INVESTMENT 
COSTS (BEFORE TAX) 

IRR ON EQUITY 
(BEFORE TAX) 

• 20 YEARS FROM PLATEAU 

IRR ON TOTAL INVESTMENT 
COSTS (BEFORE TAX) 

IRR ON EQUITY 

6. PROJECT ECOHOMICS 

ACCEPTABLE 
LEVELS 

LNG PRICE 
= $30 X 90% 

00116 

LNG PRICE 
= S25 X 90% 

BASE POSITIVE BASE POSITIVE 

6TH YEAR 11TH 9TH 11TH 9TH 

10TH YEAR 18TH 16TH 19TH 16TH 

UNNECESSARY NECESSARY NECESSARY 

------------ ---------------- ---------------

• 

9.5% 8.3% 9.3% 8.0% 9.1% 

14% 5.5% 8.3~ 3.7% 7.1% 

9.5% 10.6% 11.1% 9.7% 10.1% 

14% 11.2% 12.1% 9.3% 10.1% 

10 
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PROJECT ECONOMICS 

PROJECT ECONOMICS HAS BEEN EVALUATED FOR THE CASES OF LNG 

DEMAND PREDICTED UNDER DIFFERENT LNG PRICES ASSUMED AT 90 AND 

80 PERCENT CRUDE PARITY (FOR BOTH $30 AND $25 CASES), FEED 

GAS COST IS HEREIN ASSUMED AT 10-20 PERCENT OF LNG PRICE, C!F, 

THE OUTLET FOR THIS PROJECT HAS BEEN ASSUMED AT 90 PERCENT OF 

THE PREDICTED LNG DEMAND IN THE BASE CASES, AND 110 PERCENT IN 

THE POSITIVE CASES RUtl FOR REFERENCE. 

THE METHODOLOGY USED HEREIN FOR ECOtiOM I C EVALUATION IS 

"WITHOUT ESCALATION", INTEREST RATE HAS BEEN ASSUMED AT 9.5 

PERCENT ANNUALLY AS THE REAL RATE. 

As SHOWN IN THE TABLE, THE HURDLES FOR PROJECT-ECONOMICS 

EVALUATION HAVE NOT BEEN CLEARED IN EVERY RESPECT IN EVERY 

CASE, AS FAR AS THE LNG OUTLET IS SOUGHT FOR ONLY IN THE 

JAPANESE MARKET, 

LARGER DEMAND CREATED BY FURTHER PRICE DISCOUNT DOES NOT MAKE 

UP RESULTANT REDUCTION OF SALES REVENUE, SOME IMPROVEMENTS 

ARE SHOWN IN THE POSITIVE CASES BUT STiLL UNDER THE ACCEPTABLE 

LEVELS. 

1 . --



6. 

3. 

1995 

7. LNG DEMAND REQUIRED TO 
JUSTIFY PROJECT ECONOMICS 
( IN 111 Lll ON TOtl ANNUALLY) 

JAPANESE DEMAI~D IN BASE CASE 

(90% OF PREDICTED DEMAND) 

REQUIRED DEMAND LEVEL (S25x0.9 CASE) 

• S25xO • 

00118 

14.0 

- - - - - - - - - - - - - - - - - - 10 0 • 

. o 

• 

------------------------- 7.0 

5.0 

0 
2000 2005 2010 
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LNG DEMAND REQUIRED TO 
JUSTIFY PROJECT ECONOMICS 

MAGNITUDE OF lflCREMENTAL LNG DEMAim ltl JAPAN AND SLOW GROWTH 

THEREOF DO NOT JUSTIFY INVESTMENT IN A LARGE SCALE PROJECT 

SUCH AS THIS ON[, 

IN ORDER FOR THIS PROJECT TO BE ECONOMICALLY VIABLE 

INCREMENTAL DEMAND OUTSIDE JAPAN IS NEEDED IN ADDITiON TO THE 

DEMAND LEVELS PREDICTED HEREIN FOR JAPAN, TOGETHER WITH 

BRIDGING SUPPLY TO PRESERVE LNG DEMAND BEFORE THE PROJECT 

COMES ON Ll NE, 

TRIAL CALCULATIONS INDICATE THAT SUCH INCREMENTS ARE IN AN 

ORDER OF THREE MILLION TOtiS AT THE TIME OF THE PROJECT 

COMPLETION INCREASING TO FIVE MILLION TONS WITHIN SIX YEARS, 
• 

THE INCREMEIITAL DEMAND, IF SECURED, MAKES THE PROJECT 

ECONOMICALLY FEASIBLE IN THE BASE CASE AT $25 X 0.9 PRICE, 

SATISFYING ALL THE YARDSTICKS FOR ECONOMIC EVALUAT!OII 

ESTABLISHED FOR THIS STUDY, THOUGH MARGINALLY, THE PROJECT 

ECONOMICS SHOULD LOOK BETTER IN THE $30 X 0.9 PRICE CASE. 

ll 
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II DISCUSSION 

1. The Basic Nature of This Study 

1.1 The AAGS Project has been planned assuming delivery of 

natural gas existing in the North Slope area in the State 

of Alaska through a 1,300 km 1800miles) pipeline system 

to South Alaska and liquefaction of the natural gas there 

for sale in Japan and other Far Eastern markets • 

1.2 This study has been conducted on the basis of the STUDY 

AGREEMENT concluded between the U.S. and Japanese parties 

which provides, among all, the foll~~ing understanding; 

1.2.1 The purpose is solely to conduct a pre-feasibility 

study to develop initial, conceptual evaluations 

of the project. 
1.2.2 Participation in the study by either party will 

not imply a couuuitment by either party for the 

purchase or sale of LNG or for conducting a 

feasibility study of the Project. 
1.2.3 LNG demand predicted in this study covers only 

• 

that of domestic demand in Japan. 

1.3 LNG demand in Korea and Taiwan has been simultaneously 

surveyed on a preliminary basis by the U.S. side and the 

results of the U.S. survey will be integrated with LNG 

demand predicted in this study for Japan. 

1.4 The u.s. side will be responsible for coordinating the 

review of this study as appropriate and seek input from 

natural gas suppliers during the consensus building 

period. 

- 1 -



2. Progress Made 

Meeting 

a) Kick-Off 

b) 2nd M.S. 

c) 3rd M.S. 

d) 4th M.S. 

e) Facility Group 
Meeting 

• 

f) 5th M.S. 

• 

g) 6th M.S. 

Date 

July'85 

Sep. '85 

Jan.' 86 

Apr.' 86 

• 

July'86 

Sep. '86 

Feb. • 87 

h) Executive May '87 
Committee Meeting 

00121 

Achievements 

Time schedule, staffing and 
organization for study. 

Direction of facility study: 
Basis of LNG demand forecast 
and economic analysis. 

Interim report on Demand 
Forecast: Method of economic 
analysis, presumptions for 
test-run of computer models: 
Presumptions for conceptual 
designs of Alaskan ' Japanese 
facilities. 

Interim report on Demand 
forecast and discussions on 
a success scenario: Interim 
report on the conceptual design 
of Alaskan facilities and 
discussions thereof: Discussions 
on the conceptual design of the 
Japanese facilities. 

Presentation/discussion of 
Bechtel study: Report on gas 
reserve: Screening of presump
tions for a success scenario. 

Presentation/discussion of 
demand forecast: Screening of 
cases for further analysis: 
Integration of dem•nd fore
cast and economic analysis. 

Integration of the study 
results and discussion on the 
outline of the draft report. 

Final joint report (draft) 

- 2 -
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3. Outcome of Technical Study 

3.1 Basis of the Project 

a) LNG Supply - 14 million tons annually as the base case 

(maximum capacity - Technically Achievable) 

b) Gas Reserve 
Producing Reservoirs - 26 TCF 

Potential - 70 TCF approx. 

c) Heating Value of the LNG product - 10,430 Kcal/Nm
3 

(1,110 BTU/CF) 

3.2 Planned Facilities 

a) 

b) 

Gathering - Existing 

Conditioning - 2 trans at 9.2 million tons/year 
( 1160 MM SCFD) 

c) Pipeline - 1 X 36 inches for 1,300 KM,(800 miles) 

all buried, 156 KG/cm2g (2220 psig) 

d) Liquefaction - 4 trans at 4.2 million tons/year 
(530 MM SCFD) 

e) Storage 

f) Loading 

- 4 tanks at 127,200 kl (800,000Bbl), 
5.3 days supply, with site secured 
for additional 4 tanks. 

- 2 berths 
g) LNG carriers - 15 vessels of 125,000 Kl cargo space. 

3.3 Investment Cost Estimated (in January 1986 U.S. dollar) 

a) Additional well develop-
ment/gas gathering - (outside the scope of this 

b) Conditioning - $1,340 MM 

cl Pipeline - $5,440 MM 

d) Liquefaction 

e) Storage/Loading - $1,860 MM 

Sub. Total $8,640 MM 

f) LNG carriers - $2,370 

(Freight cost - t64.77/MMBTU or $33.28/TI 

Total $11,010 MM 

- 3 -
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gl Receiving Tet1ninal 
Power generation plant 
type ( 2000MW) - $530MM 

Town Gas Type (lMM T/Y) - $410MM 

3.4 Construction Period (the standard case) 
Following are the probable time lengths required for 

ea~h phase and bridging, after completion of phase I 

which is the prefeasibility study now complete. 

al Coordination for entry into Phase II*(l) -- 2 years 
(assumed) 

b) Phase II (Basic Design ' F/SI -- 3 years 

c) Cocrdination for entry into Phase III* 121 
-- 1 year 

(assumed) 

d) Phase III (Detail Design ' Construction) -- 5 years 

(Total: 11 years is the standard case. The period 

could be longer or shorter depending on 

studies and coordinations required for 

decision making.) 

*(1) al Japan to establish a consensus for whether or not to 
purchase LNG if conditions are satisfied in the future. 

b) u.s. to establish a consensus for whether C!!' not to 
export LNG if conditions are satisfied in the future. 

c) Consensus making for h~~ to form responsible organizations 

d) Assessment and decision on expenditures required for 

Phase II. (Japan, U.S.) 

* (2) al 
b) 

c) 

To enter into a sell/purchase contract. (Japan, U.S.) 

Formation of responsible ies. (Japan, U.S.) 

Decision on the total investments. (Japan, U.S.) 

- 4 -
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4.1 Objective 

To predict LNG demand in Japan for the concerned period 

and to assess conditions on which the Alaskan LNG can 

penetrate into the Japanese market. 

4.2 Methods for demand forecast 

al Econometric Model (consistinq of macro economic 

bl 

model, industry relation model 

demand-supply 1110dell developed 

1985-2010. 

and enerqy 

by IEE for 

Scenario study 

2010-2030. 

• 

'lSl.nq a simplified u10del for 

cl Potential LNG demand that has been created by new 

technoloqies and new consnminq areas has been 

studied 

study. 

independently the • econom1c Ul()del 

4.3 Results from the econometric model study for 1985-2010 

4.3.1 Presumptions for forecast 

The presumptions include IEE • s view on, 

chanqes in economic-industrial structures and 
• 

livinq mode that will be caused by external 

elements such as appreciation of the Japanese 

currency, trade frictions and devaluated oil 

price. Also included therein are IEE' s view on 

enerqy new of 

power qeneration, new enerqy soarces and broader 

application of co-qeneration system. The m•in 

presumptions are ized below. 

il Real economic growth 

3.1\ annually for 2000/1985 

2.5, annually for 2010/2000 

- 5 -
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Yen will keep its appreciation supported by 

continuing trade surplus. Export will level 
off due to trade frictions and yen 

appreciation; and economic growth will be 

supported by douoestic demand that will not 
be sufficient for higher growth. 

iii Industrial Structure - Substantially changing 

Japan's fundamental industry producing base 
materials will be scaled d~~n to the level of 

its domestic demand because of increased 
import and decreased export. Crude steel 
production, for example, will decrease to 75 
million tons in 2000 and 43 million tonA in 
2010 from 100 million tons in 1985. 

iii) Other presumptions 

Cases for screening are produced by 

combinations of the assumptions set below. 
Since it is considered that sufficient LNG 
d•mand will not exist in Japan if price is 

assumed at the crude oil parity, potential 
• 

expansion of LNG demand is examined herein by 
discounting LNG price • 

• LNG price (Real price, CIFI 

100' crude price 

• 

90, 
80, 

Oil price 

• 
• 

(Real price, FOB), $/BBL 
1986 2000 2010 

$25 C"SE 15 25 30 
$30 CASE 17 30 4Q 

- 6 -



• Coal pr;.ce (Real price, CIF), $/Ton 

1986 - 42 

1990 - 46 

2000 - 54 

00126 

• Nuclear power generation capacity in 2000 

51 GW in $25 crude oil price case 

53 GW in $30 crude oil price case 

4.3.2 Demand predicted through lEE Econometric Model 

$30 CASE $25 CASE 

LNG Price 100\ 90\ 80\ 100\ 90\ 

1995 35.9 35.9 36.0 36.7 36.8 

2000 39.5 40.3 41.1 41.8 43.3 

2005 40.8 41.8 43.3 43.5 45.3 

2010 42.3 43.6 45.6 45.3 47.6 

(LNG Demand in MMT/Y) 

Please refer the attachments for details. 

4.4 Results from 2030 scenario study 

80\ 

37.6 

44.1 

46.9 

50.0 

Three scenarios, conventional scenar~o. oil boom scenario 

and gas boom scenario, have been drawn on the basis of 

predictions obtained from the computer study for 2000. 

All these scenarios indicate that LNG dem•nd in 2030 will 

exceed that in 2010. 

4.5 Potential demand of LNG in new geographical areas 

Potential demand of LNG for supply of city 

geographical areas has been predicted 

• qas ~n new 

through 

competitiveness analysis. Japan is 

has 4 sub. 

divided into 11 

blocks in the classifyinq 

tha potential markets by population in the city areas, 

- 7 -
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gas (~PG) demand, access to gas pipeline system. LNG is 

picked up where it is competitive at given I.NG price and 

demand elasticity to the price of gas. Demand predicted 

herein as summarized below is the potential demand in 

addition to the demand predicted in 4.3. 

1995 

2000 

2005 

2010 

100\ 

2BO 

400 

610 

B20 

$30 CASE 

90\ BO\ 

330 

600 

7BO 

930 

390 

790 

940 

1,040 

$25 CASE 

90t BOt 

460 

BBO 

1,030 

1,190 

510 

1,050 

1,150 

1,270 

(in 1,000 tons annually) 

4.6 Estimated total LNG demand in Japan 

$30 CASE $25 CASE 

lOOt 90\ BOt 90\ BOt 

1995 36.2 36.3 36.4 37.2 38.1 

2000 39.9 40.9 41.9 44.1 45.2 

2005 41.4 42.6 44.2 46.3 4B.l 

2010 43.1 44.6 46.7 4B.7 51.3 

(LNG Oem•nd in MM/T/Y) • 

LNG demand ' nuclear capacity predicted for 2000 

by the others 

LNG, MM T/Y Nuclear, GW 

MITI* 41.5 62 

E. P. Association 25.0-30.0 54-59 

(for only) 

(36.0-41.01** 

Gas Association 42.3 59 

P.A.J. 34.6 53 

- 8 -
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* Per 1983 Long Range Plan and changes in economic 

environment thereafter not reflected. 

** Added by l,lOOMT/Y predicted by IEE for city gas 

demand. 

Note: It is estimated that LNG price is assumed at 

the crude oil parity in those predictions. 

5. A screening study for economic feasibility 

A screening study for economic feasibility was conducted for 

72 cases based on combinations of assumptions. The 

assumptions were Ill LNG price herein assumed at 100\, 90\ and 

80\ of crude oil energy parity, ( 21 feed gas cost herein 

assumed at 0\ to 20\ of LNG price CIF Japan, (3) LNG supply 

assumed herein at full capacity supply from the commencement 

of operation and (4) the capital cost for the four cases as 

shown below. 

Annual Capacity 

in Million Tons 

14.0 

10.5 

7.0 

7.0 then 14.0 
• 

Capacity Cost 

in Billion Dollars 

8.6 

7.5 

6.0 

8.9 

Based on these screeninq studies, cases for integrated 

analysis were narrowed as follows: 

ll LNG price at 90\ and 80\ of crude oil energy parity 

21 Feed qas cost at 10\ of LNG price CIF Japan 

31 LNG supply to the forecast in section 4 

41 Design concept to be: 

a) Full scale 14 tons/yr capacity 

b) Phased build up design 

- 9 -
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The case of 10.5 million ton annual capacity is econo~ically 

feasible, depending on LNG price assumed, if the outlet is 

secured facilitating full capacity operation right after the 

proJect completion. This case, however, was not included in 

the cases for integrated analysis because the Japanese LNG 

demand surveyed does not facilitate full capacity operation 

from the beginning. 

The basic financial criteria used in the screening study and 

the integrated analysis described in section 6 are: 

1) Interest rate on debt 9.5\ 

2) Debt Equity Ratio 75\/25\ 

3) Project Contract Life 20 years after commencement of 

operation 

4) Internal Rate of Return on Total Investment 

9.5\ -- Profitability yardstick 

5) Internal Rate of Return on Equity 

14\ -- Profitability yardstick 

6) First year to record profit (before tax) 

within 6 years from the commencement of operation 

-- Bankability yardstick 

7) First year to wipe off accumulated deficit within 10 years 

from the of operation 

-- Bankability yardstick 

8) All evaluations are perfor.,.ed without escalation 

6. Integration Study 

The studies made in the fcregoing sections of 3 through 5 are 

integrated herein to predict the outlet for Alaskan LNG and to 

optimize the capacity of the project and the time of the 

project coming on line in light of the sales tonnage expected 

for each year. 

- 10 -
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6.1 Incremental LNG demand in Japan 

6.1.1 LNG demand predicted through lEE's Econometric 

~todel reflects ( ll changes expected in the indus

trial structure, (2) growth in GNP and power 

demand and (3) nuclear capacity expansion, pre

dicted in a manner and at levels generally accept

ed. Therefore, this forecas~ should be understood 

to be a reasonable prediction for use in this 

preliminary feasibility study of AAGS Project. 

6.1.2 The IEE EconGmetric Model does not contain 

possible LNG demand expansion into local cities. 

This section has been examined separately as 

already briefed. Therefore, the total expected 

demand is a sum of forecast through the 

econometric model and this potential demand 

studied separately. 

LNG Demand in 1995-2010 

(in 1,000 tons annually) 

Case 

$30x100' 
90, 

so• 

$25x 90' 

so• 

1995 

36,200 

36,300 

36,400 

37,200 

38,100 

2000 

39,900 

40,900 

41,900 

44,100 

45,200 

2010 

43,100 

44,600 

46,700 

48,700 

51,300 

(Ref. Table ll 

6.1.3 Incremental demand is the total expected dem•nd 

minus supply under existing contracts. (Refer 

Table 1 attached) 

- 11 -
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6.2 Expected demand (outlet) of AAGS Project 

6.2.1 The LNG demand has been predicted based on the 

assumptions that the price of LNG will fall down 
to 80-90' level of crude oil price. However, at 

the present time, the electric industry has a 
basic view that LNG price is high relative to the 

other energy sources for power generation and that 
'take or pay• clauses cause difficulty to cope 

with changing demand. Because of such basic view, 
the industry considers that the LNG share in the 
total energy package consumed for power generation 
has been already too high (21 percent at present). 

This basic view may not change until they have 

reasonable prospects for price reduction and 

improvement of the delivery clause. 

6.2.2 Electric Power Development Plan has been 
considered f up through 1995. This plan 
includes 40GW LNG-fired plants operating in 1995. 
The industry's 21st Century Vision, recently 

published, does not specify power generation 

capacity of each energy source, but it is 
generally considered that LNG-fired capacity will 

level off after 1995 •. 

IEE's forecast includes 38GW LNG-fired capacity in 
1995, 2GW lower than the industry's plan, and 45GW 
in 2000, assnminCJ that the total de-m•nd of LNG 

includinCJ that for city gas sector will grow at an 
averaqe annual rate of 3. 3 percent durinCJ 
1995-2000, expectinCJ improvement in price competi

tiveness of LNG. 

In view of the lead time required to convert 
enerCJY source in the existing plants (5 years) and 

to build CJrass-r'!lOt LNG power plants (10 years), 

- 12 -
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lEE's view could be optimistic unless the industry 
establishes a consensus at an early stage that LNG 

will become economically competitive as lEE 

presently considers. They will change their 
present plan or fiuu up new power development 
program after they had reasonable prospects for 

improvement in LNG competitiveness. The city gas 
ir.dustry also needs lead time to fixm up expanded 

sales program. 

6.2.3 In view of observations as briefed in 6.2.1 and 
6.2.2 herein, LNG-fired capacity expansion may not 

be realized as lEE expects even if LNG price 
become competitive and the delivery terms are 
improved, at some stage in the future. Therefore, 
economic evaluation of AAGS Project should include 

some allowance for contingent delay in LNG 

off-take. 

6.2.4 Potential LNG projects (such as Sakhalin project 
expected to supply 3 million tons annually) and 
potential LNG m•rkets outside Japan (such as 

Korean market expected to consume 3.5 million tons 
annually) have not been covered in this study • 
Since such potential dem•nd and supply contains so 

many elements unknown to us at this stage, these 

de••nd and supply have not been considered in this 

study. 

6.2.5 LNG demand forecast herein, on the other side, 
could increase because of (1) potential delay in 
nuclear power construction due to difficulty in 

securing the future plant sites, 121 possible 

inability to extend the existing contracts due to 
gas reserve li•itation, 131 fuel conversion at a 

faster pace from oil to LNG at the existing 

- 13 -
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oil-fired power plants and (4) faster growth in 
LNG demand in the markets outside Japan such as 

Korea and Taiwan. 

6.2.6 In view of elements discussed herein, two cases 
are considered in evaluating economics of the AAGS 
Project. One is ~he BASE CASE which is 90\ of the 

LNG incremental demand forecast by IEE. The other 
case is the POSITIVE CASE that includes larger 
outlet, 110\ of the incremental demand forecast by 

IEE. Outlet for the AAGS Project will be 
predicted for eight cases, therefore, with each 

demand case having two sub. cases. 

6.2.7 
• 

Case 

Oil price 
LNG price 

l 

30 

90\ 

2 

30 

80\ 

3 

25 

90\ 

4 

25 

80\ 

In 2030 scenario study, it is predicted that LNG 

in 2030 will not be less than that in 2010 

in each scenario. In prediction of 

AAGS project in 2030, it is a 
period of 2010-2030 

outlet for the 
that LNG demand 

at the same 

average annual growth rate estim•ted for 2005-2010. 

6.2.8 Expected outlet of AAGS Project in Japan is shown on 

Table 1 attached. 

- 14 -



6.3 Features of LNG Demand Growth in Japan • 

. 3.1 LNG demand above contracted supply is considered 

to be sensitive to the price as shown below. 

$30 X 

Breakdown of 

Incremental LNG Demand 

(during 15 years of 1995/2010) 

- in 1,000 tons -

Electric City Gas 

Sector Sector 
1.0 1,700 5,250 

X 0.9 2,750 5,540 
X 0.8 4,460 5,810 

$25 X 0.9 5,590 5,940 
X 0.8 7,100 6,070 

Total 

6,950 

8,290 

10,270 

11' 530 

13,170 

6.3.2 LNG demand in the city gas sector will increase 

linearily at an average annual pace of 350-400 

thousand tons. Therefore, supply arrangement 

should be built up meeting such gradual demand 
growth. 

6.3.3 LNG demand in the electric power sector will 

increase step-wise by 500-1,000 thousand tons 

annually, since incremental demand is created by 

new plants to be constructed and fuel conversion 

at the existing plants. Supply arrangement should 

be completed in time for the plant completion or 

modification. 

6.3.4 In view of 6.3.2 and 6.3.3 herein above, it can 

not be expected that large demand for LNG will 

incrementally arise in time for the project 

completion. We consider it reasonable to 

assume that LNG supply under this project will 

- 15 -
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start with about 3.5 million tons annually and 

gradually increase at an annual pace of 1.0-1.5 

million tons thereafter. 

6.4 Capacity Step-up Schedule 

00135 

Based on the magnitude of the outlet expected for the 

AAGS Project, timing of the first LNG delivery, annual 

tonnage delivered and system capacity required to meet 

demand have been defined. The schedule defined herein 

reflects estimated capital investment in each capacity 

case, results of the financial analysis so far obtained 

in the screening study and the experience accumulated in 

typical LNG projects. 

There are critical relations between the LNG outlet 

expected at the time of the system completion, optimum 

initial capacity and construction schedule. Herein in 

this study, the initial capacity is set at 7 million tons 

annually. the AAGS system will conoe on line by 

the time of around 3. 5 million tons of the outlet 

expected because Japan's LNG m•rket allows stepwise 

increase of LNG supply within around 3~5 million tons. 

6.4.1 LNG price - $30 x 0.9 

al Base Case 

Capacity MT/Y 7,000 

Completion 1997 

OUtlet(at the time MT/Y 3,600 
of completion! 

Years required to 
reach capacity 

- 16 -
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10,500 14,000 

2004 2014 

7,400 10,900 
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b) Positive c·~se 

Capacity MT/Y 7,000 

Completion 1996 

Outlet(at the time MT/Y 3,460 
of completion) 

Years required to 
reach capacity 4 

6.4.2 ~NG price - $25 x 0.8 

a) Base Case 

OOlJS 

10,500 14,000 

2000 2008 

7,600 10,700 

8 8 

Capacity MT/Y 7,000 10,500 14,000 

Completion 1995 1998 2002 

outletlat the time MT/Y 3,700 7,400 11,100 
of completion) 

Years required to 
reach capacity 3 3 6 

b) Positive Case 

Capacity MT/Y 7,000 10,500 14,000 

Completion 1995 

Outlet(at the time MT/Y 4,500 
of completion) 

Years required to 
reach capacity 2 

• 

1997 2000 

7,500 12,300 

2 4 

It should be noted that the completion of the "'WS 

in 1995-1997 is difficult if the 11 years 

of the probable construction period of the AAGS 

syst- is considered. Refer to figures 1-5 

attached. 
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6.4.3 Capital cost for the 3-phased construction 

schedule is estimated as shown below: 

00137 

Phase I (7 million ton p.a.):US$7.3 billion 

Phase II (10.5 million ton p.a.):US$1.0 billion 

Phase III(l4.0 million ton p.a.):US$0.7 billion 

Total US$9.0 billion 

6.5 The Result of Economic Feasibility Study 

a) Based on Japan's demand for ANS LNG, each of eight 

cases of three-phased construction is judged to be 

economically infeasible by both profitability and 

bankability yardstick. Why? The investment for 
each phase is always made in advance to its demand 

which is gradually building up. Therefore its supply 

capacity always exceeds its demand for each phase. 

(i.e. it takes a relatively long lead time for the 

demand to fill in the surplus capacity or to catch up 

the capacity for each phase.) 
• 

b) Although the price discount can create more sales 
volume in Japan than no discount (crude oil energy 

parity price), it m•kes the project less profitable 

because the augmented sales volume can not m•ke up 

reduction of sales revenue resulting froa the price 

discount. Namely, price is more decisive for 

profitability than volume. (N.B. Please ca.pare IRR 

of 80\ case with that of 90\ case in the sa.e price 

bracket. I 
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C') Wl.uouut -Cases of 

FJ:an the 
of 

t40eratioo 

First year to reco.cd 
profit before Tax 

First ye-r to wipe 
off o1CC\.11Ulatr~ less 

Necessity of c:ash
dificiency turd 

20 years fran the 
t of 

q:x!ration 

I.RR on total invest
aU\t costs 
(before tax) 

llUI on Equity 
(befCJre tax) 

20 Y<"ra fm platemu 

IRR on total 
c:o&U (beforo tex) 

I" on Equity 

6th year 

9.5\ 

14\ 

9.S\ 

14\ 

10\) 

Positive 

11th year 9th year 11th )f'T 10th yEAr 11th ye•r 9th ye&r 12th year 9th yeer 

18th year 16th year 21th year 17th year 19th year 16th year 24th year 19th year 

neccss·ry 

8. 3\ 9.)\ 7.1\ 8.6\ 8,0\ 9.1\ 6.7\ 7,8\ 

5.5\ 11, )t 6.6\ 3.7\ 7.8\ - 3.6\ 

10.6\ 11.1\ 9.5\ 10.1\ 9.7\ 10.1\ 8.3\ 8,9\ 

11.2\ 12.1\ 9.0\ 10.2\ 9.3\ 10.1\ 5.2\ 7.4\ 

I 

"' ... 
I 
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7. Summary & Preliminary Conclusions 

7.1 Gas Reserve 

7.1.1 Vast natural qas reserve exists in the North Sl~pe 
area that is sufficient to supply LNG for 35 years 

at an annual pace of 14 million tons out of 
operating reservoirs. When inferred reserve is 
included, the total reserve is considered to be 
sufficient to supply LNG at the same annual pace 

for approximately 100 years. 

7.1.2 Wells and gathering system of natural gas have 
been already constructed for the operating reser
voirs. Therefore, additional investment cost for 

delivery of natural gas to the transfer point 

should be low. 

Note: Price of natural gas to the transfer point 

has been assumed in a range of 5-20' of LNG CIF 
price in this pre. feasibility study, because the 

U.S. side was not in a position to quote the price 
at this stage. This should be quoted in an early 
stage of the coordination period for phase II. 

• 

7.2 LNG d~m•nd forecast 

7.2.1 LNG dem•nd is considered to be sensitive to the 
price as shown in section 6.3.1. 

7.2.2 It can not be expected that large d~mand of LNG 
will stepwise arise in time for the project ca.

pletion. We consider it 'iiOre reasonable to assuu. 
that Japanese LNG demand under this project will 
start with about 3.5 million tons anmnlly and 

gradually increase at an annual pace of l.0-1.5 

million tons thereafter. 
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7.2.3 As re~·iewed. the city gas sector is expected to 

create substantial part of the incremental LNG 

demand. If it is assumed that such incremental 

LNG demand by the city gas sector is fully covered 

by supply from the AAGS Project, the North Slope 

gas will have about 30 percent share of the total 

feed gas supply to the city gas secto~. They can 

not replace LNG for alternative feedstock in case 

where supply is interrupted due to troubles caused 

to the system. The electric sector is also con

cerned about such contingency. In order to elimi

nate such concern and as a mean to improve supply 

security, further st~dy during the consensus 

building period will be required in the following 

aspects: 

a) The upper limit of Alaskan LNG share that will 

be acceptable to the consumers in light of 

supply security and LNG demand size in Japan 

(predicted at 40-45 million tons annually in 

2000). 

b) General review of the technical reliability of 

LNG deliverability through the AAGS project. 

7.3 Technical feasibility· 

7.3.1 It is technically feasible to construct a system 

capable to supply 14 million tons of LNG annually. 

7.3.2 The total length of period required to complete 

the project will be 11 years in the standard case. 

7.4 Revision of the project concept 

7.4.1 It is considered that it will be in 1995 ($25x0.8 

case) - 1997($30x1.0 case) when potential demand 

in Japan for the Alaskan LNG reaches to 3.5 

- 21 -
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million tons annually as shown in Fig. l-5 

attached herewith. In view of the construction 

period required Ill years in the standard case as 

already discussed), it is not practical to expect 

the project will become ready to meet such demand 

in time. 

7.4.2 The project concept assuming the initial capacity 

at 7 million tons annually and the ultimate capac

ity at 14 million tons annually does not u&et the 

Japan's LNG market requirement in the following 

aspects, unless LNG demand in the other markets is 

taken into consideration: 
• 

a) It is not practical to expect an outlet in 
Japan to accommodate 7 million tons from the 

first year since demand will grow just 

graduu.!ly. 

b) The project based on Japanese demand does not 

look economically viable since it takes many 

years to reach the full capacity supply at 14 

million tons annually. 

c) Reliance on one pipeline system for large share 

of LNG supply does not resolve the consumers 

concern on supply security even if contingency 

of supply interruption could be reduced techni

cally. 

7.4.3 In view of 7.4.1 and 7.4.2 herein, time schedule 

of the project (the initial capacity and step-up 

expansion to the ul capacity) not be 

reasonably programmed, if the scope of the 

is limited to that in Japan. The other potential 

markets in the Far East including Korea and Taiwan 

need to be integrated. 
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7.5 Analysis of the project economics 

The final analysis of the project economics will be 

conducted on the basis of the project schedule made in 

consideraticn of the total LNG demand in the Far East and 

on the basis of assumptions fine-tuned for financial 

analysis. 

- 23 -
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Supply/D11and Forecasts for LNG in Japan (1,000ton) 

Crude Oil Price In 2000 : S30 
LNG Price Parity : 100% 

YEAR I DEKAND 

1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 

• Pour 
Gene ratio 

26,393 
26,769 
27,150 
27,536 
27,928 
28,326 
28' 30 2 
28' 278 
28.255 
28' 231 
28.207 
28' 184 
28' 160 
28,136 
28' 113 
21,089 

i ty Gu Dthn 

9' 147 350 
9,453 350 
9,769 350 

10,096 350 
10,433 350 
10,782 350 
11.055 350 
11. 337 350 
ll,62& 350 
11,921 350 
12.225 350 
12,535 350 
12,854 350 
13,181 350 
13,516 350 
13,860 350 

Total 
2000 Kode 

35,890 
36,572 
31,269 
37,982 
38,711 
39,458 
3S' 708 
39,9&5 
40,231 
40,502 
40,782 
41, on 
41,U4 
41,&&7 
41' 971 
42,299 

Potential 
Dnand In 

Local 
t . I 

--"" 

280 
300 
330 
350 
380 
400 
440 
480 
530 
570 
610 
650 
&90 
740 
780 
1120 

Est! uta 
Total 

Dnud In 
A 

36' 110 
36,812 
37,599 
38' 332 
39,091 
39,858 
40,148 
40,445 
40,7&1 
41,072 
41' 39Z 
41,719 
42' 054 
42,417 
42' 759 
43,119 

• 

34' 000 2' 170 
34' 000 2,812 
34' 000 3' 599 
34,000 4,332 
34,000 5' 091 
34' 000 5,858 
34,0011 

'' 148 34, GOO 6' 445 
34,000 li' 761 
34,000 7' 012 
;4,000 1' 39Z 
34,000 7' 719 
34' 000 I,U4 
34,100 1,407 
34' 000 I, 759 
34 '000 I, 1U 

Table I (1/3) 

2,3ffl 1,953 
2,585 3' 159 
3,239 3' 959 
3,899 4' 165 
4,582 5,600 
5, 212 6,444 
5,533 6' 753 
5,801 1 '090 
6,085 1' 431 
6,365 7,779 
6,653 8, 131 
&, 947 8,491 
7,249 1,851 
7,5&1 I, 24 S 
7,883 '· 535 e. 201 10 031 



Supply Forecasts fo~ LMG in Japan (I,DDDton) 

Crude 0 rico in 2000 : S30 
LMG Price Parity : 90% 

tent a 
• Pouor 
Genora t 

itJ Gas Otbers Total nnd in Total 
2000 Modo Local wand in 

1995 26,393 9, 198 350 35.941 330 3&,271 
1996 26.891 9,523 350 36,764 380 3~. 144 
1997 27,398 9,559 350 37,607 430 38,037 
1998 27,916 10,208 350 38,474 480 38,954 
i999 28.44 2 10,569 350 39. 3&1 540 39,901 
2000 28,979 10. 94Z 350 40,271 &00 40.811 
2001 28,995 11,226 350 40,571 &40 41,211 
2002 29,011 11,517 350 40,878 670 41.548 
2003 29,027 11,816 350 41. 193 710 41,903 
2004 29,043 12,123 350 41.516 750 42,266 
2005 29,059 12,437 350 41.84& 7ao 42.&2& 
2006 29,075 12,760 350 4 2. la5 810 42,995 
2007 29.091 13,091 350 42,532 840 43,372 
2008 29,107 13,431 350 42,aaa a7o 43,75a 
2009 29,123 13,779 350 43,252 900 44.152 
2010 29,139 14,137 350 43,626 930 44.556 

Crud• Oil Prico in 2000 : $30 
LMC Prlco Parity : 80% 

1995 26,393 9,270 350 36,013 390 3&. 403 
U96 27,001 9, 613 350 36. 964 470 37.434 
1997 27. 64 3 9,969 350 37,962 550 38,512 
199& 2&. 291 10,338 350 38,979 630 39,609 
1999 2&. 95 3 10,720 350 40,023 710 40,733 
2000 29,631 11,117 350 41. 098 790 u.aaa 
2001 29. 751 11,410 350 41.511 820 42. 331 
2002 29. 871 II, 712 HO 41.933 850 42,783 
2003 29,992 12,021 350 42,3&3 uo 4 3. 243 
2004 30,114 12,338 350 4 2. ao2 910 43,712 
2005 30,236 12,664 350 43,250 940 44,190 
2006 30,358 12,998 350 43,706 9&0 44. 66& 
2007 :0,481 13,341 350 44,172 980 45. 152 
2008 30,60~ 13,693 350 44.64a 1,000 45,648 
2009 30,729 14,055 350 4 5. 134 I. 020 46. 154 
2010 30,853 14,4H 350 4 5. 629 I. 040 46. '" 

34,0U 
34,000 
34,000 
34.000 
34,000 
34. 000 
34,000 
34. 000 
34,000 
34. 000 
34,000 
34, 000 
34.000 
34,000 
34,000 
34,000 

34,000 
34,000 
34.000 
34.000 
34.001 
34,000 
34.008 
34,000 
34,000 
34.000 
H,OOO 
34,000 
34,000 
34. 001 
34,000 
34,000 

- Elptete 

Mev Dnand 
(C•A-1) 

2. 271 
3. 144 
4,037 
4. 954 
5,901 
& • 871 
7. 211 
7,548 
7,903 
8. 26& 
8, &26 
a. 995 
9, 372 
9,75a 

10,152 
10,556 

.iff 
3,434 
4. 512 
5. 601 
6. 733 
7,888 
•• 321 
8,783 
I, 243 
I, 712 

10, ItO 
10, 6U 
11. 152 
11.648 
12. 154 
12,U9 

• 044 
2.830 
3. 633 
4,459 
5, 311 
6. 184 
6,490 
&, 793 
7. 113 
7. 439 
7. 763 
a. on 
a,435 
a. 782 
9,137 
9,500 

.- IT 
• 

3. 011 
4,01il 
5,0U 
&.ou 
7, on 
7,418 
7.105 
8,311 
8, 741 
'.171 
9,519 

10.037 
U,4U 
10.139 
11,402 

• : 1ntludo LNC dewand for Fuel Colla (1995 ; 473, 2000 ; 924, 2011 ; 1,132) 

Table I 12/ 

.4 
3,458 
4. 441 
5,449 
& • 491 
7,558 
7,932 
a,303 
8, 693 
9. 093 
9,4a9 
9,895 

10. 309 
10.734 
11.1&7 
11.612 

T:ml 
4. 953 
& • 170 
7 .4o& 
a.n7 
I, U4 
I, 661 

10,1&7 
10,683 
11.201 
11, 7U 
12.267 
12.813 
13,369 
13,936 

........ 

........ 



Supply Forecast& for· LNG In Japan (I,OOOton) 

Crudt 0 ce In 2000 : S25 
LIG Price Paritr : 901 

AR ut 
• Povtr 
Ctntr&\1 

lJ Gil Ot~eu Total 1n Total 
2000 lode Local De•aad ia 

1995 26. 95 7 9.H4 350 ,6,751 460 ,7,2ll 
1996 27,831 9, 787 350 37. 968 5U ,8,508 
1U7 28,733 10,143 350 39,226 &20 39.846 
1998 29.6&5 10,512 350 40,527 700 41, 227 
1999 30,626 10,895 350 41, 871 790 42, 661 
2000 31,619 ll,291 350 43. 2&0 eao 44,140 
2001 31.711 11,589 350 tJ. 650 910 44.560 
2002 31.803 11,895 350 H,04& 940 44. sa a 
2003 31.895 12.209 350 44,454 970 45,424 
2004 31,987 12,531 350 H,868 1. 000 45.868 
2005 32,080 12,862 350 45,292 1. 030 46,322 
200& 32.173 13.202 350 45. 725 1. 060 46. 785 
2007 32.266 13.550 350 46,16& 1. 100 47,26& 
2008 32.360 13,908 350 46,&18 1,130 47. 74& 
2009 32.454 14.275 350 4 7. 079 I, 160 48,239 
2010 32 548 14 652 350 47 550 I 190 4&740 

Crude Oil Price in 2000 : S25 
LNG Price Putty : 80% 

TilT 2 ·,, 3 9. 5U 350 37. 599 510 38,109 
191 i 28.526 9,941 350 38.822 520 39,442 
1997 29,42& 10,309 350 40,085 730 40,815 
1998 30,355 10,685 350 41,390 840 42,230 
1999 31.314 11.074 350 42,738 950 43,588 
2000 32.302 11.478 350 44,130 I, 050 45,180 
200 I 32,539 11,782 350 H, 671 1. 070 45,741 
2002 32. 778 12,094 350 45,222 1.090 4&,312 
2003 33,011 12.414 350 45,783 1, 110 u.au 
2004 33. 2&1 12.742 350 4&. 35 3 1. 130 47.413 
2005 33,506 13,010 350 46,93& 1.150 48. 08& 
2006 33.751 13,425 350 47,527 1. 170 U,U7 
2007 33,999 13.711 350 48. 130 1,200 u. 3,. 
2008 34. 248 14 ,14& 350 48,744 1.220 49.954 
zoot 34,500 14.521 350 49. 371 I, 240 50. &11 
2010 34 753 14 905 350 50 008 I 270 51 278 

34.000 
34,000 
34,000 
34,000 
34.000 
34.000 
34.000 
34.000 
34.000 
34.000 
34,000 
34.000 
34,000 
34. 000 
34.000 
34 000 

34,000 
34.000 
34.000 
34.000 
34,001 
,4,000 
34,001 
34.001 
34.001 
34,000 
,4,000 
34.001 
34 .... 
34,000 
34,000 
34 ... 

I l I 
hv Onud 

(C•A-1) 

3. ll 
4,508 
5.au 
7,227 
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10.140 
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10,988 
ll, 424 
11.868 
12.322 
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14.239 
14 740 

4. 109 
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&,au 
8,230 
t.&ae 

11,180 
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14.086 
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15,954 
I&. ill 
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• : Include LIG •••a•• for Fuel Cells (1995 ; 47,, 2010 ; 924, 2011 ; 1,132) 

Table (3/3) 

.. 
Cue 

1 

2.89 • 
4,057 4,959 
5, 261 & • 431 
&,504 7. 950 
7. 795 9,527 
9, 126 11.154 
9,504 11.61& 
9,889 12.086 

10.281 12.566 
10,682 13.055 
11.090 13. 554 
11.507 14.064 
11.940 14.593 
12,373 15,1U 
12.815 1~.&&3 
13 2&& 16 214 

3,&98 4,520 
4.898 5.981 

'· 134 7 ,4t7 
7,407 9,05, 
a. 7U 10,U7 

10,062 12. 298 
I 0, 567 12.915 
11, 08 I 13.543 
11,&04 14.182 
12,135 14.831 
IZ,&77 15,4t5 
13,227 u.1n 
13,717 u.8n 
14,U8 17,5U 
l4,UI 18,272 
15 550 II Oo& 
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EXECUTIVE SUHHA~Y 

The Ir,stitute or Gas Technology has perron~~ed a pre-feasibility study 

combining ~he study made by Japan's Instit~te of Energy Economics (lEE) cr a 

project to export up to 1q million tons/yr or North Slcpe Alaskan gas as LNG 

to Japan, along with studies or other Asian markets. The purpose of the study 

is to answer the question: Is the project economically feasible by CO'Ilbining 

other markets with the Japanese markets? 

The res.ults or this evaluation are: 

• 

• 

• 

North Slope gas as LNG can compete in the Japanese and Korean markets 
with alternative LNG suppliers. 

Buildup of LNG deliveries to these countries will likely be limited 
by commercial rather than technical factors. 

If the Alaska project follows a buildup schedule similar to the 
Australia to Japan Project: 

• Japanese demand alone will exceed the available production from 
a 7 million tons/yr project implemented on the standard schedule 
under all or the IEE demand scenarios. 

• There are many scenarios under which initial project deliveries 
can be justified well before scheduled start-up of deliveries in 
1998. 

• Addition of the Korean market significantly increases the ability to 
market the full 1q million tons/yr of Alaskan LNG. 

• 

• 

Construction or project facilities should proceed in phases with the 
first phase scheduled for 7 million tons/yr and construction or 
subsequent facilities implemented as increased markets justify them. 

Estimated costs associated with construction and operation or a 7 
million tons/yr project require a C.I.F. LNG price equivalent to 
$24/bbl crude oil. 

• LNG prices in excess or the equivalent or $24/bbl crude oil are 
likely to be reached in the earliest years of LNG shipments from the 
project. 

Our evaluation or the data developed to elate supports the conclusion that 

by combining the Pacific Ri• markets and using a reasonable rate or buildup 

tor the project or 7 •illion and 1q •illion tona/yr, the project is 

economically feasible. 
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Introduct lon 

The purpose or this study is to assess the feasibility or a proposed 

project to export up to 14 mill \on tons per year or North Slope Alaska gas as 

LNG to Jap•n and to answer the question or whether 1t is realistic to continue 

to evaluate the feasibility or the project based on the data developed to 

date. 

In this evaluation, we have examined and identified pvtential markets ror 

the Alaskan LNG. For each or the potential markets, we have estimated its 

size over the periOd or time during which a North Slope Alaska project might 

be developed. Using a reasonable rate or buildup for a project with 

capacities or both 7 million and 14 million tons/yr (one-half and full

capacity), we have c0111pared the growth or market demand with the proJeCt 

buildup to determine when deliveries or Alaskan LNG could be initiated and 

when the full 14 million tons/yr might be placed into th~ market. 

The evaluation also includes an economic analysis or the project. The 

analysis a~sumes that tne proj~ct will be developed in two phases. The first 

phase will be implemented at a level or 1 million tons per year but includes 

pipeline racili ties design to acconmodate a 14-million-ton/yr project. 

Implementation of the second phase, when markets are a<'.equate to absorb the 

additional vo!~es or LNG, would includa installatior. or additionally ~equired 

pretreatment, pipeline, liquefaction, and marine transport facilities. 

NUMerous sources or information were used in preparing this pre

feasibility study. One or tnese was the project pre-feasibility study 
• developed by Japan's Institute or Energy Econ~ics (IEE) for this project. 

The Markets for North Slope LNG 

The logical markets for North Slope LNG are the Pacific Rim countries. 

Or those countries, the Soviet Union, United States, Canada and Japan are 

major consumers or natural gas, Table 1 • 

• Institute of Energy Econoaics, UQS (Alaska Asian Systea) Feasibility 
Study. Tokyo, Hay 1987. 
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Table 1. Natural Cas Consumption In 1985 

Country Volume, 109 m3 

USSR 
USA 
Canada 
UK 
Cer01any 
Japan 
Other Asia 
Net her 1 an cis 

536.2 
499.11 

56.6 
53.8 
46.5 
40.4 
39.5 
37.1 

The Soviet Union is not a potential Importer of natural gas. Its own 

indigenous reserves are adequate to supply Its needs far Into the next century 

with sufficient surplus to provide for substantial exports to other countries 

or the Pacific Rim. 

To a lesser degree, Canada is in the same position. The bulk of Canada's 

proven reserves are located in its western provinces. These reserves far 

exceed the area's gas requirements. Consequently, most or the gas production 

is transported by pipeline to serve Canadian consuming centers in the East. 

Canada also exports significant quantities of natu~al gas to the United 

States. The West Coast of the United States is included in the markets served 

by Canadian exports. 

For the foreseeable future, the United States is also unlikely to be a 

market for North Slope gas. Indigenous production combined with imports from 

more proximate sources in Canada and Hexi:lo can be expected to meet projectea 

demands ror natural gas. 

or the major gas consumins countries, Japan is the largest potential 

Pacific Rim customer for North Slope LNC. In 1985, Japan was the sixth 

largest consumer or natural gas, Table 1. Its consumption was sreater than 

that of all other Asian countries combined. Further, the portion of this 

cons.apt1on that was represented by Imported gas, 94 percent, was 

significantly larger than for any other major gas consumins country. Hence, 

Japan already has a significant role as a major 

as an import.- or LNG. 

import.- and specifically 

Korea is a second Pacific Rim country with significant potential for 

importation or natural gas. As with Japan, it has a very limited potential 

ror indipnous production. Sillllarly, Korea's population is concentrated in 

2 

INITITUTE 0 , a A • T I C H N 0 L 0 a Y 



U/J~57 
major centers for whiCh environmental cor.cerns promote the use or non

polluting fuels such as natural gas. Korea initiated its imports or natural 

gas in the form of LNG in October 1986. 

The Republic or China (Tal.wan) is the third Pacific Rim country with the 

potential for natural gas imports as LNG. Taiwan does have a natural gas 

industry based on indiaenous natural gas reserves. Those reserves have been 

declining in recent years. Although gas reserves have been augmented recently 

by a major discovery in the formosa Strait. the government has ~eci<Hd to 

import gas as LNG. A project to import Indonesian LNG is being implemented. 

with deliveries to start in 1990. 

Therefore, Japan, Korea, and Ta1wan are the most likely Pacific Rim 

markets for North Slope LNG. 

In addition to considerations of supply/demand and price, the distance 

that the LNG will be transported must be taken into account in determining 

prospective markets. 

The cost or LNG transportation is a significant portion of the total cost 

of the delivered LNG for most projects. Since the prices paid for imported 

LNG by Japanese buyers are based on the prices or crude oils, the variation 1n 

price between suppliers tends to be somewhat restricted. (The average 

delivered or C.I.F. price for LNG in March 1986 was $3.12/million Btu on a 

volume weighted basis. The maximum price or $3.23/mlllion Btu, 3.5 percent 

higher, was paid for IndOnesian LNG and the minimum of $2.81/million Btu, 9.9 

percent lower, was paid for Alaskan LNG.) Assuming that the operating and 

maint~nance costs or liquefaction are similar between plants, the funds 

remaining to pay for reed gas supplies to the liquefaction plant would, 

therefore, be affected by the distance or transport. A f1nal consideration is 

that since the Japanese market is the largest LNG marKet, Japanese buyers have 

not allowed other Asian importers to receive more favorable r.o.b. pricing 

prov1sions (the price or LNG as loaded aboard the tanKer) than their own 

contracts provide. Therefore, it is largely only the differences in 

transportation costs that will be reflected in delivered prices to other Asian 

markets. 

The one-way marine transportation diStance for North Slope LIIG is 

approximately 3350 nautical miles to Japanese terminals. This compares quite 
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favorably to the average transportation distance or approximately 2950 

nautical miles for indonesian exports to Japan. Exports fro. Brunei and 

Malaysia have a slight advantage at an average transportation di~tance of 2450 

nautical miles. 

For the Korean market, the North Slope marine transportation distance of 

approximately 4000 nautical miles places it at a disadvantage compared to 

Indonesia with an average transportation distance of approximately 2750 

nautical miles and a Malaysia and Bruneia distance of 2150 nautical miles. 

For the Taiwanese market, the transportation distance disadvantage 

increases significantly. The distance for North Slope LNG is approximately 

4550 nautical miles whereas It is 1750 nautical miles for Indonesia and only 

1170 nautical miles for Malaysia and Brunei. 

The conclusion Is that on the basis of distance from markets, North Slope 

LNG could compete in the Japanese and Korean markets but would be at a 

significant dicadvantage In the Taiwanese market. Taiwan would :aore 

reasonably be expected to provide a spot market for North Slope LNG and Ia, 

therefore. not Included in the supply/demand considerations that follow. 

Time Frame for Initiation of Deliveries 

It is necessary to define the time frame for which the market must exist 

to support the desired production volumes. 

The schedule for developing the Alaska Asian Gas System (AAGS) is 

presently as follows: 

• 

• 

Phase I -Preliminary Feaaibillty Study 
Completed June 1, 1987 

Bridge I- Coordination for Entry into Phase II 

1) Japanese utility company buyers will esta!llish a consensus aa to 
whether there will be sufficient demand for additional LNG to warrant 
purchase of Alaskan LNG. 

2) U.S. companies involved In the prcject will est.abl1sh a consensus aa 
to whether or not necessary regulatory approvals can be obtained to 
export the gas and whether projected I.IIG prices will support the 
project. 

3) Jap•'lese and Am_. i can 
the necessary organlzat1ons 

INSTITUTE 0 , 

ies involved will 
to facilitate the 
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project. 
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4) A joint assessment will be made or the costs involved to imp~ .. ent 
Phase II 

0 

0 

• 

Duration or ilridge I- 2 years 

Pl1asa ii -Basic Design and Engineering 

Duration of Phase II- 3 Years 

Br1dge II -Coordination fer Entry into Phase III 

1) Completion and signing of LNG sales and purchase agre~ents. 
2) Establishment or companies responsible for project 

implementation. 
3) Determination of total investment requ!rements ~nd financing 

mechanisms. 

Duration or ari dge 11 - 1 fear 

Phase III- Detailed Design and Construction 

Duration of Phase I II -5 yeaJ 3 

According to this time table for project develojllllent, the first LNG would 

De delivere~ to buyers at the beginning ~r •he second half or 19~8. An 

unspecified t"ildup period wo.,ld follow until the plateau vol..ae of sales 

would be reached. 

The plateau volume that has been considered for the project is 1~ million 

tvns per year. 

Consideration must be given to both technical and commercial factors in 

estimating buildup periods. 

Technical considerations typicallf provide the minimum buildup period and 

~ommerc\al considerations the maximum period. Assuming on-time completions, 

the LNG tankers should be capable or meeting delivery schedules after having 

been commissioned and placed in service. A conventional receiving terminal 

should be at full capacity within one to two monthS after receiving its 

cooldown cargo. The LNG export plant represents the most complex part or the 

LNG chain and thus forms the critical path for project buil~up. Although each 

in1ividual LNG plant has unique features, each of the trains at one or today's 

plants should be at sustainable desisn production within 2 to II aonthS or 

start-up. Therefore, plant start-up dictates the technical aspect or the 

buildup. For a four-train plant with each train starting sequentially and 

allowing 3 montns bet>~een trains, the buildup period would be expected to be 
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about 1 year. •·or the Alaskan project, that would, at a minim~. cover the 

penod fr0111 July 1998 t.o July 1999. If construction were to be staged so:. that 

two trains were constructed initially to be followed after start-u~ by 

construction of the next two trains when market volumes warranted, the first 

two trains woul1 be at full production by abOut the end or 19~8. Start-up or 

the last two trains would depend upon the interval between start or 

construction or the first and third trains. 

The next LNG project to c011e on line will be the A~tralia North West 

Shelf Joint Venture project. It is a three-train project. Start-up or the 

first train is scheduled for July 1989, with the initial cargo to be delivered 

in October. The second train will start-up in January 1990 and presumably 

will be ready for full deliveries in April. The third train is schejuled for 

start-up in September 1993 and presumably will be ready for full deliveries by 

the end of 1993- an interval of 3. 7~ years. It shouid be noted that 

procurement and construction of train 3 will not begin until after train 2 has 

started up. (Procuremert and const~uction or train 3 are scheduled t~ take 

3. 7~ years.) 

The Australia-Jap3n project is particularly applicable to an evaluation 

of the buildup period for the North Slope Alaska project. 

The first reason is that the project's buildup will begin ln 1990, 

presUIIIably in a period of a significantly reduced rate or growth in Japanese 

energy demand. That is also liKely to be the c .. se for the North Slope Alaska 

project. 

The second reason 1s tr~t the Australian liquefaction plant inc0rporates 

a novel process confi£uration specifically adopted by the project to reduce 

capital costs and minimize front end 1nve:stment. The concept or a base-load 

LNG plant incorporating gas turbines rath~r than steam turbine drivers and air 

cooling rather than sea water cooling for this project was developed by Shell 

Internat1onale Petroleum Haatschappij B.V. It is particularly applicable to 

the 1iqueract1on plant ror the North Slope Alaska project. The concept 

eliminates the necessity to install the Cull power and coolinl capacities 

initially, but allows these expensive ~ponents to bl inteJrated separately 

into the construction or each liquefaction train. This significantly reduces 

front-end investment, makes financing easier to obtain and a very positive 

effect on cash flows 1n the early years or LNG sales. Eaployinl this Shell 
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concept also makes it practical to matCh the construction au1 ion or 

each liquefaction train with the lly dictated buildup curve. 

There is no longer any reason that all of the trains or a multi-train, 

base-load LNG plant must be built s1mult4neously. To do so would result in 

unnecessary burdens on the amount or financing that must be obtained and the 

profitability of the project. 

The collllliercially dictated buildup curve for the Australian project will 

not follow the path dictated by technical considerations. As presently 

defined by commercial considerations, the buildup in deliveries will be 

approximately a linear progression beginning with the first delivery in 

October 1989 and ending with a full plateau annual volume or 5.8~ million tons 

in the seventh project year (April 1, 1995 to March 31, i996l. The result is 

that there will likely exist several periods, one as long as perhaps of 15 

months, during which production potential exceeds market-demand production. 

The production levels actually realized during the buildup period will depend 

on the schedule for introducing the seven LNG tankers into the project, 

availability of the required receiving terminal capacities and on the realized 

LNG requirements or the individual Japanese utility company buyers. 

If the buildup profile or the four-train North Slope Alaska project were 

to follcw that for the Australian North West Shelf .Joint Venture project, full 

plateau volume deliveries could also begin in the seventh project year. That 

conclusion is based on the fact that first deliveries would begin in the 

second half rather than the fourth quarter or the first project jear and it 

might be possible to shorten the time to reach design production from the 

fourth traln three months early. In that case, first deliveries would take 

place at the beginning or the third quarter or 1998 and full annual plateau 

vol1.111es would be delivered beginning April 1, 2004- tne start or tne seventh 

project year. The individual trains would be brought on-stre .. se~uentially 

to meet the buildup c~rve. 

In considering the t11Ring for the availability or North Slope Alaska gas 

and tt.a quanti ties that will be available, we have elected to use the schedule 

for initial delivery or LNG as July 1998. The sChedule could be shifted 

forward or backward in time depending on the studies and coordinations 
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required for decision making. This is the timing prescribed in the pre-

feasit>ility study or the North Slope Alaska project just cQIIpleted by Japan's 

Institute for Energy Economics (lEE).• 

The IEE pre-feasibility study does not specify a specific buildup period 

for the project. For the reasons cited previously, we have elected to use a 

buildu~ period based on the Australian project. That basis would mean that 

one-half of the project's total capacity (7 million tons per yea.-) would bP. 

available for the market on May 15, 2001 and the full capacity at the start of 

the seventh project year on April 1, 2004. 

The IEE pre-feasibility study considered that all of ttle LNG must be 

dedicated to oo:e Japanese market. That might indeed be the case if Japanese 

institutions were to be the source or all or the project financing with the 

Japanese utility company buyers providing the appropriate guarantees for that 

financing. There is no indication at this point in the development of tt1e 

project that this will be the actual case. Therefore, we have included the 
• 

possibility or marketing North Slope Alaska LNG in the Korean market. 

For this evaluation, we are considering the Japanese market to be the 

larger and the preferred market for the LNG. Ther·erore, in this evaL.t~tion of 

the pre-feasibility or a project to export North Slope Alaskan gas, we w11l 

initially evaluate the possibility of supporting a project directed solely to 

the Japanese market and then add the volume or potential Korean sales to 

evaluate its impact. Further, we will evaluate the potential market in terms 

or demand for 7 million tons developing over a 34.5 month period followed by a 

second increment or 7 million tons over another 34.5 month increment. This 

will be done since it is technically possible to construct the project at one

half capacity, delaying the implementation or the second half or the capacity 

until the market warrants. In this vein, the economic feasibility or 

constructing the project at one-half capacity with provisions to expand it at 

a later date to full capacity will also be evaluated. 

The basis used to determine the capability or the Japanese market to 

absorb the volumes or North Slope Alaska LNG over the time allotted ror 

buildup is that or the lEE pre-feasibility study. 

~-----------------• Institute or Energy Eco11011ics, AAGS (Alaska Asian r. Systa.) Feasibility 
Study. Tokyo, May 1987 
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Japanese Market 

The lEE's forecast or LNG demand between 1985 anti 2010 was made ...sins its 

econ0111etric model. The model consists or a macro economic model, an intl...stry 

reali~tion motlel anti an enersy tlemantl-supply motlel. A si~plifietl model was 

used to predict demand between 2010 and 2030. Potential LNG demand that has 

been created by new te1.tmologies and new consllllling areas was evaluated 

separately. 

The principal inputs into the model included the following: 

1) Real econ011ic growth 
3.1S annually 1985-2000 
2.5S annually 2000-2010 

2) The value or the yen will remain strong, supported by a 
continuing trade surpl...s. Exports will level off due to trade 
frictions and yen appreciation. Domestic t1e111and will support 
lowered economic growth but not a continued high growth level. 

3) Production levels or basic industries will ~ecline to a level 
supported by dOllies tic demand. 

4) LNG demand is reduced :Hgnif icantly if price continues at crude 
oil parity. Therefore, LNG demand is evaluated at 90S and 80S 
or crude oil price. 

5) 011 prices (real price, FCB) used far this study in $/bbl are as 
follows: 

1986 2000 2010 
$25 Case 1 5 25 30 
$30 Case 17 30 c 

6) Coal prices, err ...sed ror this study in $/ton are as follows: 

1986 - 42 
1990 - 46 
2000 - 54 

7) Nuclear power generated in the year 2000 will be: 

51 GW in $25/bbl crude oil price case 
53 G:i !.n $30/bbl crude oil price case 

Based on its evaluation process, the lEE deterained the followinl 

additional ~and far LNG above the 311 :aillion tons/yr already under contract, 

Table 2. 
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Tabh• 2. E:atimated Additional LNG Dlllland, Hil!ion Tons/Yr. 

1995 
2000 
2005 
2010 

$ 30 
90S 

2.3 
6.9 
8.6 

10.6 

Cr..3e 
80S 

2.4 
7.9 

10.2 
1 2.1 

;.2 
1 0. 1 
1 2. 3 
14.7 

4. 1 
1 ~ • 2 
1 4. 1 
1 7. 3 

Based on its consideration or factors that could increase or decrease LNG 

demand in the Japanese market, two sets or projected demand were selected for 

evaluating tne capacity or tne Japanese market to absorb the North Slope 

Alaska LNG. Tney were 90 percent and 110 percent of the esti:nated additional 

deflland of Table 2. These sets of projected demand were termed Base Cas!!, 

Table 3, and Positive Case, Table 4. 

Table 3. Base Case LNG Demand, Million Tons/Yr. 

1995 
2000 
2005 
2010 

$ 30 
90S 

2.1 
6.2 
1.1 
9.5 

Case 

- 80S 

2.2 
1. 1 
9.2 

11 • 4 

90S 

2.9 
9. 1 

1 1.1 
13.2 

$ l5 Case 
8oS 

3.7 
1 o. 1 
1 2. 7 
15.6 

Table 4. Positive Case LNG Demand, Million Tons/Yr. 

1995 
2000 
2005 
2010 

$ 30 
90J 

2.5 
7.6 
9.4 

11.7 

Case 
801 

2.6 
8.7 

11.2 
1 4. 0 

901 

3. 5 
11.1 
1 3. 5 
16.2 

$ 25 Case 
801 

4.5 
12.3 
15. 1 
19.0 

The data ~roa the Base and Posit1ve Cases are plo~i.ed against the project 

buildup curve in Figures 1 and 2. 

For the Base Caae Japanese demand, Figure 1, it woul c1 be possible to 

impleeent a North Slope Alaska project or 7 aillion tons/yr under all four 

price soer1arios. The c1elivery capacity, howeve.-, would exceed deaand by a 

slight aaount over a period or about two years if the LNG price were 90 

percent or real cruele oil prices in the $30/bbl case. Full c1ellveries would 

be delayed until about aid-Hay 2001 in this instance. Realistically, the 

possible shortfall or deaanc1 is well within the uncertainties or IE:E:'a 

projection. 

10 

INSTITUTE 0 , A I T E C H N 0 L 0 0 Y 



-
z .. .. 
-.. 
c .. .. 

0 .. 

-0 
.. 
• 

.. .. 
n 

z 

0 

0 

" 

• 

·~ 
' • 
~ ... 
----e 
• 

2 
< 
l: w 
~ 
>-
ffi 
> .... 
..J w 
0 

18 

16 

I"' 

12 

10 

8 

6 

'96 '97 '98 '99 2000 '01 '02 '03 '0"1 '05 '06 '07 '08 '09 2010 

PRIJ..ECT YEAR. Apr i I 1 to March 31 

FiKure 1. Proj~ct lNplenentation, Base C~se - Japanese De-and 

--- f - . -

-= Q -• 7 

C') 

"'' 



OOlGS 
Based on the different demand projections, a 7-milllon-tons/yr project 

could begin production at earlier dates than July 1, 1998 a" follows: 

Base Case LNG Price 

$30 at 80S 
$25 at 90S 
$25 at 80S 

Initial Delivery 

May 15, :997 
July i, 1995 
October 1 , 1 994 

Full Vo11.111e 

Apr 1l 1 , 2000 
August 15, 1998 
November 15, 1997 

In each of the abOve instances, Japanese demand would exceed available 

supplies during the buildup period. 

From Figure 1, it can be seen that it will not be pvssible to implement a 

full project of four liquefaction trains delivering 14 million tons/y~ in a 

linear buildup under these four bas1c demand scenarios. It would be neces3ary 

to <lelay the constr uctlon of the last two trains unt 11 LNG demand warrants 

their construction. Such a delay is technically feasible. 

For the Base Case in which the LNG is priced at 80 percent of real crude 

oil prices in the $25/bbl case, the interval between reaching full deliveries 

of 7 ~illion tons/yr and initiating deliveries for the second 7 million 

tons/yr would be 6.25 years. The intervals would be substantially longer for 

the other price scenarios. They would oe or such duration for the $30 crudE 

oil case that uncertainty in the demand forecast limits their value in project 

planning. 

It would also be possible to l"';>lement a Ncrth Slope Alaska project of 7 

million tons/yr under all four price scenarios or tne Posi t1 ve Case, Figure 

2. In each case, Japanese demand for LNG would si~~ificantly exceed available 

supply far a project with initial deliveries beginning July 1, 1998. 

Based on the different demand projections, initial deliveries for a 7 

million tons/yr project could begin production as early as the following 

dates: 

Positive Case LNG Price 

$30 at 90S 
$30 at 80S 
$25 at 90S 
$25 at 80S 

Initial Delivery 

Novll!lber 15, 1996 
Jan•"ry 1, 1996 
August 1 ~. 1 994 
Kay 15, 1993 

Full V olliDe 

October 1, 1999 
November 15, 1998 
July 1, 1991 
April 1, 1996 

Again, in each or these instances, Japanese d•and would exceed ava1lable 

supplies during the b.illdup period. 
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In order to begin deliveries by mid-Hay 1993, for example, it woul11 be 

necessary to reduce the 11-year project schedule (Standarl1 Case) by slightly 

over 5 years. It is cert;al nly technically feasible to do so. Whether or not 

it can be done practically will depe:111 on ccmmercial considerations between 

the parties involved and on the time requirel1 to secure necessar·y Japanese and 

.~erican regulatory approvals. 

from figure 2, it can be seen that it is possible to implement a 14-

llillion-ton/yr North Slope Alaska project for Positive Case 11eman11 projections 

based on LNG priCP.s at both 8oS and 90S or real crude oil prices in the 

$25/bbl case without any significant delay in buildup from 'i date of July 1, 

1998 for initial creliveries. Using these Japanese projections, the time at 

which to initiate deliveries of the second 7 million tons/yr at 90 percent or 

real crude oil prices in the $30/bbl case is so long as to make i~~ estimation 

meaningless. 

The earl1est possible date to implement deliveries for each phase of the 

14-million-ton/yr project to export North Slope Alaska LNG using the selected 

buildup rate would be as fo~iows: 

Positive Case LNG Price 

$30 at 8oS 
$25 at 90S 
$25 at 8oS 

Positive Case LNG Price 

$30 at 80S 
$25 at 90S 
$25 at 80S 

1st 7 million Tons/Yr. 
Initial Delivery 

January 1, 1996 
August 15, 1994 
Hay 15, 1993 

Full Vol1.111e ___.!~.~=--

November 15, 1-198 
July 1, 1997 
April 1, 1996 

2nd 7 million Tons/Yr. 
Initial Delivery 

Hay 15, 2007 
May 15, 2003 
January 1, 2000 

Ful1 v ol1.111e 

April 1, 2010 
.,pril 1, 2006 
November 15, 2002 

Interval, 
MontM 

1 1 5 
82.5 
44 

-

It is concluded that on the basis or the Japanese market alone, a 7-

million-ton/yr project is feasible un.1l!r all or the lEE's d•and 

projections. Fer the Base Ca.:.e LNG price, a project or thiS size could be 

impl8111ented as early as October 1994, and for the Posit! ve Case as early as 

mid-Hay 1993. Implementation or the second phase or the project involvins 

import or a total or 14 aU lion tons/yr, howevr, would only be practical 

under the Positive Case demand 'it the lowest LNG prices withOut additional 

demand outside the Japanese market. For most or the other IEE d8111and 
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projections, the time interval between implementing the first and second 

phases would result in the second phase being essentially a new project. 

Korean Market 

00169 

Korea beg3n to import LNG for use in electric power production and town 

gas distribution at the end of October 1986. By the third quarter of 1987 

deliveries will have reached a plateau voll.llle of 2 million tons/yr. The 

source of the LNG is Indonesia. 

Unfortunately, an econometric model for predicting Korean demand beyond 

the present import level is not publically available. 

Hr. H. B. Sunwoo, Vice-President of Korea Gas Corp., presented a paper at 
• GasTeeh 86 in November 1996 presenting a forecast ,>f LNG demand and supply. 

His projection was that starting in 1986 an additional 1 ~illion tons/yr would 

be imported to Korea Gas• existing LNG receiving terminal at Pyeong Taek near 

InChon and thi.t in the same yell" an additional 2 million tons of LNG would be 

imported into a new terminal to be built to serve the southeast area or 

Korea. Total Korean imports would, therefore, be increased by 3 million 

tons/yr beginning ln 1996. It is not clear from the paper when the buildup 

period would begin or how long lt would take. Between 1996 and 2001, the end 

or Hr. Sunwoo•s projection, no additional LNG imports were forecast. 

Therefore, for this pre-feasibility evalu~tion, we will consider that 

additional Korean <!emand ror LNG is 3 million tons/yr in fiscal 1996 (April 1, 

1996 througt. March 31, 1997} and remains at that level ror the period under 

consideration. 

To the Japanese demand data fr011 the Base and Positive Cases we have 

added the projected Korean demand data, plotting the results against the North 

Slope Alaska LNG project buildup curve (Figures 3 and II). 

For the Base Case Japanese d~•and, the addi tlon or 3 million tons/yr or 

Korean deaand mea:u1 that it would be possible to begin initial <leliveries for 

a 1 million tons/yr North Slope Alaska project aa early as between April 1, 

19911 and February 15, 1995 as follows: 

I ----------
Sunwoo, H. B., "Korea Plans for LNG Imports, • 

LNG/LPG Conference HMbur~, Germany, November 
England: Gastech Ltd., 1987. 
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Base Case I.NG Pr·ice 

$30 at 90S 
$30 at 80J 
$25 at 90S 
$25 at 80J 

Initial Delivery 

February 15, 1995 
January 1, 1995 
August 15, 1 994 
April 1, 1994 

Full Vol~ne 

January 1 , 1 998 
November 15, 1997 
July 1, 1997 
February 15, 1997 

• 

The April 1, 1994 startup date is 18 months earlier than for the Base 

Case Japanese demand with the LNG price at 80~ of the real crude oil price!> of 

the $25/bbl case excluding the ad~itional Korean demand. For the Base Case 

Japanese demand with LNG priced at 90~ of real crude oil prices of the $3/bbl 

case, t~ date of Initial delivery is reduced from mid-Hay 2001 to F~bruary 

15, 1995 by the addition of Korean demand. 

A similar po~itive effect is noted if the project Is extended to the full 

1 4 mill ion tons/ yr for the combined Korean and Japanese Base Case demands, 

Figure 3. (The principal effect or the additional Korean demand is to 

compensate for the reduced rates of increase in Japanese demand beyond the 

year 2000.) The resulting earliest possible date to lmple:nent deliveries for 

each phase or a 14 million tons/yr of North Slope Alaska project using the 

selected buildup r·ate are a:; follows: 

Korean Plus Japanese 
Base Case LNG P'"ice Demands 

$30 at 80S 
$25 at 90S 
$25 at 80S 

Korean Plus Japanese 
Base :::ase I.NG Pr1 ce Demands ----

$30 <lt 8QJ 
$25 at 90S 
$25 at 80S 

1st 7 Million T~n~s~/~Y~r~~-----
I nl ti al Deli very Full Vol~ne 

January 1, 1995 
August 15, 19911 
April 1 , 1994 

November 15, 1997 
July 1, 1 997 
February 15, 1997 

2nd 7 Hllllon Tons/Yr 
Inltlal Delivery Full Vol~ne 

Apr Ll 1 , 2006 
November 15, 2001 
February 15, 1997 

February 15, 2009 
October 1 , 20011 
J .lnuary 1 , 2000 

Interval. 
MonthS 

1 12.5 
52.5 

0 

-

For the most optimistic demand profile, it would be po~3lble to initiate 

a North Slope Alaska project ae darly as April 19911, expandins to the full 

volume or 14 million tons/yr with no delay In implementation. That is over 

four years earlier than the standard project timetable. 

The intervals between impl•entation or the first and second phaSes based 

on the higher, $30/bbl Oil, UNG price are of such length aa to effectively 

render the second phase a new proJect. 
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Addins the projected P08itive Case Japanese demand scenario to the 

proJected Korean dl!llland improves the probabilities of bein& able to l:apl11111ent 

bOth the 7 ailllon and lll million tons/yr North Slope AlasKa project at 

earlier dates, F'igure 4. It also facilitates construction or the full project 

without the necessity or including a time interval between completion of the 

buildup or the rtrst phase or 7 million tons/yr and initl;otion of deliveries 

under the second phase or an additional 7 million tons/yr. 

For the Positive Case Japanes<' deoaand, the addition or 3 million tons/yr 

or Korean demand beginning in 1996 mE:ans that it would be possible to 

impleoaent a 7 million tons/yr North Slope Alaska proJect between October 1, 

1993 and October 1, 1994 as follows: 

Base Case LNG Price 

$30 at 90S 
$30 at 80J 
$25 at 90S 
$25 at 80J 

Initial Delivery 

October 1 , 1994 
August 15, 1994 
January 1, 1994 
October 1 , 1\193 

Full Volume 

August 1 5, 1997 
July 1, 1996 
November 15, 1996 
August 15, 1996 

The earliest possible dates to impleMent deliveries or 14 million tons/yr 

of North Slope Alaska LNG based on the Positive Case Japanese c;emand plus the 

Korean demand are as follows: 

Korean Plus Japanese 
Posl t1 ve Case LNG Price DeMandS 

$30 at 90J 
$30 at 80S 
$25 at 90J 
$25 at 80S 

Korean Plus Japanese 
Posi t1 ve Case LNG Price DemandS 

$30 at 90$ 
$30 at 80J 
$25 at 90S 
$25 at 80J 

Tst 7 Hill Lon Tons/Yr 
In! tial Deli very Full Volume 

October 1, 19911 
August 1 5, 1 9911 
January 1, 1994 
October 1 , 1993 

August 15, 1997 
July 1, 1996 
November 15, 1996 
August 1 5, 1996 

2nd 7 Million Tons/Yr 
Initial Delivery 

January 1, 20o6 
January 1, 2002 
January 1, 1997 
August 15, 1996 

Full Vol UDe 

November 15, 2008 
November 15, 2004 
February 15, 2000 
July 15, 1999 

Interval, 
MonthS 

88.5 
6.6 
1.5 
0 

For this d .. and profile, it would be possible to initiate a North Slope 

Alaska project aa erly aa October 1, 1993, expandins to the full voluae or U 

~lllion tona/yr with no delay in i•plementation. That is 7 aontha earlier 

than for the sua or Korean and Base Case J deaanda cited abOve and 

alaost 5 years earlier than the stand•rod case. 
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The detaand profile is also such that it would be possible to impl8111ent a 

full scale project in the other Post ti ve Demand Case where LNG is priced at 90 

percent of $25 oil. It w?uld be conceivable to implement a full-scale proj!!ct 

in the Positive Case with LNG priced at both 90 and 80 percent or $30 oil, 

since the interval between phases lS not considered to be so excessive as to 

render the second phase a new project. By the time construction of the first 

phase was initiated, a much more precise picture or Pacific Rim demand and the 

realities of the second phase of a North Slope Alaska project would 

be known. 

It is concluded that the addition or 3 million t:ms/yr of Korean de!land 

has its greatest impact on the i11plementation or the second phase of a North 

Slope Alaska project. Adding the Korean demand to that of the Japanese market 

makes the implementation of a full-scale project reasi ble for all of the 

scenarios with the possible exception of the lowest demand based on the 

highest LNG price. 

Project Economics 

In its pre-feasibility study, the IE~ oased its project economic analysis 

on the asso&ption that all investments would be made before the year 2000. As 

demonstrated above, the standard case in the pre-feasibility study for project 

implementation calls for initial deliveries beginning on July 1, 1998. With a 

reasonable buildup rate, as that for Australia's North West Shelf Joint 

Venture project, full deliveries or 14 million tons/yr would not be achieved 

until April 1, 2004. 

ThiS delivery buildup, or any other that extends beyond the year 2000, 

requires the investors to carry an enonaoua burden of facilities installed but 

not productive. This manner of sCheduling of the installation or facilities 

virtually assures a negative response rrc. an investor's point or view. 

It s-s more useful to sChedule investments on the basis or a two-phase 

construction schedule that coordinates the technical and eoono1uc factors ::tf 

construction with market develo~ent. On thiS basis it is reasonable to build 

pipeline facilities to accc:.aodate a 14-million-ton/yr project because their 

cost ror a half size project is nearly as larp as for 14 11Ul1on tons/yr. 

Since we cannot know the magnitude or future econa.ic activity in Japan or the 

ruttre prioe of oil to Japan but can only estiaate their aagn1tud&a, it iS 
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iaportant to liait Phase-1 inveatatnta (a 7-aillion-tontyr proJect) in saa 

con ell ti oni ng 

for Pheae 1. 

and liquefaction racllltiaa and in LMG ships to thOse required 

In the same way, it is useful to install train aizea that are 

In the preliainary study, train capacity or 530 HtliCF/d wu not too larp. 

00175 

ass1.111ed. It ae•s •ore prudent to install trains with a capacl ty of about 300 

HI6CF1d, not only because such trains are in operation today, but also because 

the steps up to enlarged markets are not so large. A 530 HHSCF/d train size 

implies market 1ncr811ents or about 4.2 alll1on tons/yr, as contrasted with the 

2.4 aillion tons/yr for a 300 MHSCF/d train. 

What is at Issue here Is not the r.·ecJst• values assigned train size or 

aarkets - those would be fixed by stucli<oS :;.1d OO!!!!Ilt.ments yet to be made - but 

the concepts or proJect developaent that bring the magnitude and timing or 

investm~nts and riskS 161<Mr control. We believe a proper proJect developaent 

plan would deteraine its investaents in Phase-2 racilities only when the 

econc•ic cliaate after the year 2000 be00111as much clearer than it is tod.ly. 

Thus, a proJect justified at the level or about 7 alllion tona/yr should not 

be dis-credited by a commitment to expansions that cannot be Justified at this 

time. 

C.I.F. Price (Japan) and Feed Gas Cost 
' 

The rollowi:'IS analysiS uses most or the basic costs or the lEE's Alaska 

Asian Gas Syst• pre-feasibility study with adJustments 1aade to reflect the 

above discussion and certain cost elements derived fraa our own sources. The 

resultins costs then are heavily wei&hted by the site-speclfic estimates tor 

sas conditionins, pipelines, and ship berthins facilities tor whiCh no general 

cost estimates can be lllllde. The costs below do, however, include cost 

el•ents different rrca those or previous studies and a different concept or 

interpretation. In particulr, gu prices at the field have been back 

calculated rrca CIF LNG prices in Japan to establish the maxiaiD ps price 

allowable given a target value ror the rate or return to capital. 
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CAPITAL COSTS 

IEE/AAGS Study 

(14 million Tona/Yr) 

----------~l~~~S~tu~d~y~--------

(7 •1ll1on Tons/Yr) 

Million $ Million $ 

Conditioning• 
Pipeline 

Liquefaction 
& storase & loading 

LNG ships 
Total capital required 
Annual capital cost 

1340 
5440 

1860 
2370 

1 1 010 
1249 

670 
5440 

1150 
980 

8240 
935 

(3-300 HHSCF/d trains) 
2-800,000 Dbl tankS 
7 ships 

$, million/year 

• These fig~·es include interest during construction, 8S interest rate on debt 
whiCh is 75S or capital, 14S return to equity. The averase return on capital 
is then 9.5S per year and the cap1tal recov~ry factor, 9.5S, 20 years, is 
0.1135 $/year per dollar invested. 

Plant operations 
Ship operations 
Debt service 
Total- ex gas cost 

Federal tax 
Other taxes 
Effective tax rate 

OPERATING COSTS 

$/Million Btu 
0.07 
0.13 
1. 79 
1.99 

341 
4S 

36.61 

{revenue - operating expenses)•tax rate • taxes 

$, Million/year 
23 
42 

590 
655 

cash flow to equity is revenue less operating costs less taxes 
at the design base, return to equity is also (0.25•14/9.5)•935 

• 344.5 $, million/year 
revenue needed • 344.5/(1-0.366) + 655 +gas cost 

• 1198 • gas cost, $, •illion/year 

The revenues available to defray gas cost. at various CIF prices are shown 

below on the basis or oil prices in us dollars, with the Btu value or crude 

taken as t.hP average or that i•ported into Japan durin& 1985-86, 5.9 million 

Bt.u/bbl. 
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CIF PRICE • REVENUE HAXIII. H VIABLE GAS FIELD PRICE• 

$/Barrel $/million Btu $, million/yr $, mllllon/yr $/mllllon Btun 

30 
27 
24 
21.5 

1672 
1506 
1338 
1198 

475 
308 
140 

0 

1.26 (25S C.I.F.) 
0.81 (18S C.I.F.) 
0. 37 ( 9S C. I. F) 
0.0 

*At a central point prior to treating 
**Allows 15S shrinkage ror fuel and losses 

The above figures incorporate the following assumptions: 

1. Gas conditioning costs have been taken proportional to production 
level. As the pattern or gas demand in the importing markets and 
thus, project ouildup after 1998 becomes clear, additional gas 
conJitionir•.g equipment can be installed as required. 

2. The pipeline is built as for a 14 million tons/yr project to allow for 
potential expansion. Because flow capacity is proportional to 
pipeline diameter to the 2.6 power, there is no incentive to build a 
smaller line in the rtrst phase or the project, l.e., there would be 
little co~t advantage in t~e first phase but very high costs for 
adding sig:.! ficant capacity after initial construction. 

3. This estimate is based on train sizes or 300 HHSCF/d becaus£ there is 
recent data to support the cost of this size train and trains or this 
size are in operation today, and because it is important for expansion 

II. 

5. 

that train size not require very large incremental markets. A cost 
or $32 million has been used ror 800,000-barrel tanks. The cost or 
liquefaction, storage and loading is taken as that for 14 million 
tons/yr, less the cost or 3 trains and the cost or 2 800,000-barrel 
tankS. 

Although projections or LNG ship costs typicall~ indicate a unit cost 
or about $160 million ror a vessel or 125,000 m3 size, shipyards 
around the world are desperate ror business. A recent price rraa a 
Japanese yard was $120 million. Although it seems unreasonable to use 
the lowest current price ror this study, it is equally unreal Utlc to 
use the $160 million figure. It is in this context that the value 
$140 million waa chosen. 

In accounting ror transportation costs it is important to keep the 
capital and operating costs separate to avoid counting the capital 
costs or the Shipe twice: once in the overall project ar.d asain in the 
t~ansportation charge. In thia study we have put ship capital coats 
in the overall capital costs or the project and obtained actual 
operating costa rraa ship operators. This yields a transportation 
coat or $0.117 /lllllion Btu. Because the transporter is typically 
independent or buyer or seller or both, actual transportation coat is 
a matter or negotiation. Since recent quoted costa are in the ranp 
$0.50 to 0.60/mlllion Btu ror similar distances, the coat here is 
quite reasonable. 
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6. Plant operating costs vary greatly around the world. It is important 

not to base operating costs in the USA on costs experienced in third 
world countries. A plant ln Alaska will not have to support an 
expatriate work force. It will have available skilled craftsmen and 
materials at far lower cost tr2n those at most other base load ~NG 
plants. It does not have to create and support an infrastrur.ture in a 
previously undeveloped envirorment. It will be staffed at far lower 
levels than those cuNnon in third world countries. 

7. Shrinkage of 15 pe~cent has been assigned as a compromise between 
allocating all gas shrinkage at the conditioning plant-for 
injection, NGL and fuel-16.6 percent, and allocating none there. 
Injection gas and the fuel expended to inject it benefits the owner or 
the gas, not the buyer. The natural gas liquids are credits to the 
project, not an expense. Shrinkage after conditioning amounts to 
about 10 percent, so that allocation or another 5 percent is 
reasonable. 

8. One example showing the breakdown of the cost allocations, excluding 
ga.s cost, is 

Gas condi tloning 6.4S 

Pipeline 51.5 

~iquefaction, storage and loading 10.9 

Ships 9.3 

Operations 5.4 

Taxes 1 6. 5 

Total .......... . 1oo.os 

The ~igh pipeline cost shown here is the key factor ~n understanding this 

project. For this project to be competitive, tne field price or the gas must 

fall within a limited range that is less than that typical or projects with 

shorter pipelines in a less hostile environment. 

9. A second breakdown or costs, excludins sas cost, is 

Debt srv1ce 

Recovery or equity capital 

Operations 

Taxes 

Total ........... . 

IIIITITUTE 0 , a " a 

119.3S 

Z8.8 

5.4 

16.5 

100.0S 
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This example shOws the importance of matcning production capacity to 

markets. The very large proportion or fixed costs raeans that ret~rn to equlty 

is very sensitive to the sLte or the revenue stream, i.e., to LNG price and 

the vol1.1111e or deliveries that the market will support. 

In its pr·e-feasibil1ty study, the IEE projected crude oil F.O.B. prices 

to be between $25 and $30/b~l in real terms in the year 2000. This formed its 

$25 and $30 cases. The 1986 crude oil prices incorporated in the two 

estimations were $15 and $17/bbl respectively. 

Currently, crude oil prices are stabilizing at the $18/bbl level. The 

June 25th Conference or OPEC Ministers in Vienna is expected to provide 

additional evidence as to whether this price will be maintained by increasing 

production of OPEC crude oil to meet increasing demands or whether the 

production quotas will be maintained causing crude oil prices to rise 

further. A third alternative available to OPEC, that or increasing both price 

and production, is also possible, but is given a lower probability or adoption 

than the first two possible choices open to the Ministers. 

As a consequence or recent OPEC ability to control crude oil prices, we 

conclude that the $25/bbl case ror crude oil prices is probably overly 

conservative. A price or $30 or perhaps even higher appears to be more 

realistic. 

The IEE pre-feasibility study estimated that the cost or feed for the 

prOj!lct would be between 0 and 20 percent of the LNG's C.I.F. price. A value 

or 10 percent was used in its ecollOIIic evaluations. We have determine<! that 

the revenues necessary to defray a gas cost of 9 percent or the !.NG's C.I.F. 

price is $211/bbl. 

It is or interest to determine the time at which LNG prices equivalent to 

$2~/bbl or crude would be reached according to the lEE proJections. With 

crude oil price at $30/bbl in the year 2000, an LNG price or ~2-/bbl would be 

reached in 199- at 1 OOS price parity with crude and in the year 2000 at 80S 

parity with crude. Thus, we see that w.der the standard iiiJil•entation 

schedule the IEE projections support the view that LNG prices in excesa or 
$211/bbl will be realized in the earliest years or LNG shipaents rraa the 

project and almost certainly before the year 2000. In other warda, it is 

likely that the market price and detlmd will support ps t ield prices at leut 

9S or t'le C.I.F. price or LNG in Japan. Only in tile unlikely event crude 
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oil prices ln ~he year 2000 are significantly less than $30/bbl are cash flow 

deficiencies a likely prospect ln the earliest project years. 

As noted abOve, the field price or the gas and matching produc~ion 

capacity to the markets are key to the economic viability or exporting North 

Slope Alaska gas as LNG. 

Conclusion 

Of the Pacific Rim countries, Japan, Korea and Taiwan a~e potential 

importers of North Slope Alaska LNG. Of these, the Japanese market ls by far 

the largest and may be considered as the preferred market for Alaskan LNG. 

Korea is also a significant potential market. Because of its transportation 

distance disadvantage, the Taiwanese market may more reasonably be expected to 

provide a spot rather than a base-load market for North Slope Alaska LNG. 

According to the standard implementation time table of the p~e

feasibility study, Initial delivery of North Slope Alaskan LNG would be made 

at the beg! nni ng or the second half or 1998 - saae 11 years fraa now. The 

interval to initial deliveries coulj be shortened or extended from a technical 

stand point depending on how quickly commercial agreements between the 

participants and necessary Japanese and American regulatory approvals are 

reached. 

Based upon the buildup in deliveries now planned for Australia's North 

West Shelf Joint Venture project, full annual deliveries or North Slope Alaska 

LNG for the standard Implementation case could be reached by April 2004, which 

would be the start or the seventh project year. The total b~ild~p period to 

14 million tons/yr will be 69 monthS, with the bu!ljup to 7 million tons per 

year being 34.5 monthS. This delivery schedule ls limited by assumptions 

regarding com•~cial rather than technical factors. Thus, more rapid buildup 

can be accomplished lf the markets in Japan build more rapidly. 

Korea's LNG demand is expected to increase by 3 million tons/yr beginning 
n 

in 1996. Total LNG demand ls expected to remain at an annual level or 5 
• :a!llion tons until 2t::n. 

The principal lapact or this additional aarket on iaplementation or a 

North Slope Alaska project is to rae ill tlate the iaplementation or Pha-e 2 or 

the project. It would be pcssible to iapleaent a full project or 14 ailllon 
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tons/yr into the COIIbined a.,.ket under all but the aost reatricti ve deaand 

projections ror the Japeneae aarket. 

Projected supply/deaand ror J..NG in the Japanese market will vary with the 

real price or crude oil and on the price or J..NG relative to crude oil price. · 

It would be possible to impl•ent a 7-llliUion ton/yr project solely into 

the Japanese llarket at a daDand or 90 percent (Base Case) or that proJected 

f«' selected J..NG prices accordin& to the standard iapl•entation schedule. rr 

daeand increases to 110 percent (Positive Case) or that projected ror selected 

J..NG prices, it would be possible to develop a project at nrliar elates. The 

earliest proJected elate ror initial deliveries would be Hay 15, 1993 -over 5 

years earlier than for the standard case. 

Because the rate or increase in projected Japanese LNG delland declines 

after the year 2000, it would not be possible to insert the full 1• million 

tons per year or J..NG into the Japanese 11arket f«' the standard iapl•entation 

schedule without a delay between iapl .. enting the first and second or 

the project except under the 11ost favorable deaand projection. For other than 

Positive Case demand projections, additional •arkets outside would need 
• 

to be secured before development or the second phase or a North Slope Alaska 

project. 

Prudent schedulin& or investments can be aChieved by closely aatchin& 

installation or production capacity to aarket d•and and by prebu1ldi•ll only 

those facilities, sized tor full proJect deliveries, where a det'inite econoaic 

advantasa can be shown. Usinl this philoeophy, it is econoaic to iaplement a · 

proJect or 7 aillion tona/yr initially and expand it to 1• aillion tons/yr at 

a latar elate. 

Our evaluation or the data developed to elate support& the conclusion that 

by caabininl the Pacific Ria aarkets and usinl a re•eonable rate or buildup 

tor the project or 7 aillion and 1q aillion tons/yr, the project ie 

econoaicall)' feasible . 
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EXECUTIVE SUMMARY 

Feasibility of the TAGS project is affe~eci by local, national 
and international resources of natural qas. To evaluate various 
qas resource base estiaates, it is important to define the 
boundaries, which are qenerally set by economics, technical 
feasibility, and qeoloqy. Of the t.otal resource base, some qas 
is considered economically and technoloqically unrecoverable. 
The recoverable portion is considered available for production 
usinq current or foreseeable technology, under favorable 
econoaic conditions. Of the recoverable resources, some have 
already been discovered and produced; some reaain as proved 
"reserves• for future production. Reserves are defined as 
measurable volumes of qas that are coamercially recoverable fro• 
known fields by established operatinq practices, under existinq 
economic conditions. Many recoverable resources have not been 
proved as reserves, accordinq to the conventional definition, 
but are considered to have varyinq deqrees of "potential• for 
recovery under predictable economic and operatinq conditions. 

Lonq-tera resource assessaents should consider both proved 
reserves and potential resources, since c•teqorization of qas is 
subject to revision as econoaic conditions cbanqe, additional 
qeoloqic and enqineerinq data becoae 11vailable, exploration and 
extraction tecbnoloqies develop, and new discoveries are aade. 

For this reportinq, approximately one hundred qas resource 
assessaents were reviewed. Information reported in support of 
TAGS focuses on Alaska natural qas resources! u.s. natural qas 
resourcea, the associated qas industry, and iaport potential; 
export of u.s. qas1 and aarket conditions in Japan, a key tarqet 
for u.s. exports. 

Alaska is a recoqnized storehouse 
of petroleua wealth, 20 percent of both the estiaated 
qas reserves and potential qas resources of the Lower-48 
states. Approximately 90 percent of Alaska's qas reserves are 
located in the Korth Slope oil and qas province. state of 
Alaska estiaates include approximately 37 TCF of qas in and near 
the Prudhoe Bay area currently classified as recoverable 
reserves. CU11ent estiaates of potential qas on the Korth Slope 
ranqe froa a aean of 97 TCF to a hiqb of 304 TCF. 

Two areas of special study aay contribute to 
Alaskan reserves in the future. Recently, BLM estiaated 31.3 
TCF of qas in-place in the Arctic National Wildlife Refuqe 
(ANWR); up to 23 TCF aay be recoverable, accordinq to state 
experts. The National Petroleua Reserve (KPR) in westeu& axcttc 
Alaska aay contain 'l.lp to 8.!5 TCF of recoverable qas resources. 
Recoverable qas aay also be aveilable fro• a nuaber of existinq 
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exploratory wells that have not yet reported acSequate c1ata for 
resource definition. In ac1c1ition, new areas are continually 
being leasec1 for exploration by state anc1 federal agencies. 

Alaska is highly c1epenc1ent on the petroleua induatry. With 
Prudhoe Bay oil production expectec1 to c1rop continuously after 
1988, nev resources will be required to support the state's 
economy. Presently, almost 80 percent of the natural gas 
producec1 in association with oil production in Alaska is 
reinjectec1, cSue to small local requirements anc1 liaitecS 
opportunity for other comaercial use. (Out of 1.4 TCF ot gas 
producec1 in 1986, approximately 1.1 TCF were reinjectecS, 0.1 TCF 
used in tielc1 operations, and 0.2 TCF soleS.) Development of the 
potential market tor Alaska gas coulc1 help offset the economic 
dovntuzn that will follow declining oil production anc1 
associatec1 royalty income. Since Alaska gas is generally not 
considerec1 in domestic: supply forecasts, c1evelopment ot a aarket 
outside the u.s. woulcS have little impact on local or national 
gas cost or availability. 

In general, the out!ook on u.s. 
gas resources optimistic:, with a steadily increasing 

supply through ;zo10 predictec1 by the Aaericen Gas Association. 
In addition, iaproveaents in cSrUling anc1 production 
technologies coulc1 open up nev resources not yet c:onsic1erec1 in 
supply forecasts. Recent c1evelopaents are stabilizing the 
industry environment to assure a long-teza, econoaical qas 
supply to aeet c1oaestic: needs. 

The u.s. bas substantial gas resources; its provec1 reserves of 
190 TCF rank thirc1 in the worlcS. In 1986, estiaat- includec1 an 
additional 739 TCF ot potentielly recoverable qas resources in 
the u.s. Other of conventional potential resources 
have rangec1 to 1,200 TCF; estimates inclucSinq unconventional qas 
resources qo even hiqber. The resource base, however, is just 
one factor c:ontrollinq the qas aarket anc1 u.s. qas incSustry. 
Other factors include requlations, incSustry attituc1es, fuel 
switching capabilities, exisitinq practice anc1 infrastructure, 
international econoaics, !aport potenthl, enc1 protectionisa. A 
number ot these factors bave led to the surplus production 
capability, or •gas bubble•, that exists in the u.s. today. 

Since the early 1980's, lowered c1eaanc1, lowerec1 prices, anc1 
excess producibility have cSiscouraqed c1oaestic exploration anc1 
development in support ot future qas supplias. In 1985, u.s. 
demand was 17.3 TCF; 16.4 TCF vera produced anc1 0.9 TCP 
importee!; surplus u.s. production capability estimates ranqed 
from 2.0 to 4.6 TCF. It is projected that u.s. product ion will 
decline qoinq into the 1990's, anc1 ac1c1itional suppleaentary 
supplies aay be required to aeet estiaatecS c1eaanc1s. Options to 

11 
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provide thia auppl•aentary qaa include increaainq conventional 
auppliea, develop1.!19 unconventional auppliea, and expandinq 
i•porta. 

Conventional auppliaa can !Ia increaaad lly iaprovincz inveator 
security, coaaittinq uncoaaittad nonproducinq ~·eservea, 
utllizinq in rill drU linq technique&, and developinq frontier 
projects auch aa the Alaska Natural Gaa Transportation S:[stea. 
Oevelopinq unconventional auppliea or qaa rroa tight 
deep gaa, and aethane rroa hydrate& could add aullatanth ny to 
the u.s. gaa resource llaae, providinq up to one-third or the 
total u.s. aupply lly 2010. 

Canada, with 100 TCF or proved res.;;=ves and estiaates of 
ultiaately recoverallle resources to 420 TCF, ia the United 
Statea• aoat reasillle aource or iaported gaa. Developaent or 
unconventional resource• could alao increaae the Canadian 
resource !lase considerallly. Canadhn annual deaand ia 
approxiaately 2.0 TCF; export• total leaa than 50 percent of 
those authorized: and a gas bullllle of 1.5 - 2.0 TCF exists. 
Canada can coafortallly aeet the new national aurplua require
aents while increasing product!.on to lloost export• if the deaand 
exists. The 1985 production capallility of Canadian natural gas 
was approxiaately 4.5 TCF, though only allout 2.9 TCF were 
actual)y produced. 

Other !aport potential co••• rroa Mexico. cunently, Mexican 
reserves are estiaated at 77 TCF; production waa reported at 1.0 
- 1.3 TCF in 1985. It ia eatiaatad that up to 4 TCF of 
associated gaa could lie produced; developacnt of aullstantial 
resource• or non-associated gaa could further increase 
gas production capalliHty. Suppleaent•l iaported gaa could alao 
lie provided lly LNG fro• alaost any LNG resource !lase in the 
world. Algerian LNG has lleen iaported aince 1970, and the u.s. 
has considered iaportinq LNG fro• other countriea including 
Indonesia, Trinidad, Iran, and the U.s.s.R. 

Exporting U.s. Nntunl Gn: The u.s. haa exported gaa via 
pipeline to adjoining countries for aore than 40 yeara. For 
alaost: 20 years, Alaskan natural gaa haa !lean shipped aa LNG to 
aarketa in Japan. The aa;dl aaount or LNG exported rroa Alaska 
(approxiaate1y .06 TCF) eaaenti•lly coaprisea the u.s. gaa 
export industry today. Accelerating international trade in 
natural gaa warrants expanaion of the current u.s. role aa 
exporter. 

Increasing u.s. 
accessillility of 
export aarket. 

export potential is based on av•ilallility and 
doaestic reaources and existence of a feasillle 

The u.s. haa subatanthl gas resourcea; an 
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amount approximately equal to 20 percent of the total Lower-48 
qas resource base ia in Alaska. Moat of Alaska's qaa resource 
ia unused and currently unusable due to low state deaanda and 
lack of a aystea to transport qaa outside the atate. 

Alaska qas is the only u.s. qaa resource that could be developed 
#.or export without coaproaisinq the u.s. supply and demand 
scenario or increasinq costa to the u.s. consuaer. Alteznative 
development of Alaska qaa for u.s. conauaption ia not economic 
at this time, and the •no-development• alteznative aakes little 
sense. A feasible alteznative for export of Alaska natural qas 
is liquefaction and shipment as LNG. At this time, the most 
apparent LNG export aarket opportunity lies in the Pacific Rim. 
Japan ia the aost promiainq candidate for purchase of u.s. qas: 
Taiwan and Korea also have aarket potential. 

Six nations curzently 
A total of 26.7 aUHon aetric 

tons (M were supplied in 198!5. Under exiatinq contracts, 
that aaount would decrease to 2!5.8 MMT in the y-r 2000 and !5.8 
MMT in 200!5. Even if exiatinq contracts are renewed, Japan will 
require additional sources of LNG by the early 1990's. :Ln 199!5, 
the pzojected shortfall ranqes froa 3.4 to 1.!5 MMT. The short
fall in LNG increases to a ranqe of 11.2 - !5.9 MMT in the year 
2000 and 17.3 - 9.1 MMT by 2010. Any one of a nuaber of chanqea 
in the projected Japanese enerqy phn could increase the LNG 
shortfell beyond these 

The TAGS project ia a favorable source of supply for projected 
LNG demand in Japan throuqh the y-r 2010 and beyond. A 
siqnificant potential for export to Kor- and Taiwan also 
exists. At full capacity, TAGS could supply 14 MMT of LNG per 
year, qeneratinq approximately $3.0 billion in qaa sales. If 
TAGS supplied only h•lf that auch to Jap= in the year 2000, the 
u.s. would receive approximately $1.5 bUHon. Additional 
intanqible · benefits would be re-lhed by reductnq the iabthnce 
of trade, decreasinq Japan '• depenc!ence on foreiqn coapetition, 
anc! enhancinq Japan's relationahip with the u.s. 

iY 
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1.0 INTRODUCTION 

Feasibility of the TAGS project is affected by local, national and 

international resources ot natural gas. To interpret and coapare 

various resource base estiaates, it is iaportant that boundaries 

ot the esti .. tes be defined. Natural c;as resom ces are qenerally 

catec;orized accordinc; to the econoaic and technical feasibility of 

producti~~ as well as c;eoloqic certainty ot occurrence. There are 

c;enerally accepted catec;ories ot natural c;as resources, thouqh 

there are soae variations in the definition and usage of teras. 

Tbe finite voluae ot natural gas existing within the eaxth•s crust 

coaprises the total natural gas resource. A portion ot this is 

•unrecoverable"' that is, never lik•ly to ly and 

technologically producible. The portion 

considered available tor production during the life of industry, 

using c~xxent or foreseeable technology, under favorable econoaic 

conditions. Recoverable resources bave both a "discovered" and an, 

as yet, "undiscovered" coaponent. 

Of the discovered resources, so .. have already been "produced"1 

soae have been proved as •reserves• for future production. 

Reserves are defined as aaasurable voluaes of qas tb•t are 

co .. ercially recoverable troa known fields, established 

operating practices, under existing econoaic conditions. 

1 
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"Probable resources" are also associated with known fields, but 

are only estimated quantities of qas, likely to be recovered 

under existinq economic and operatinq conditions. They comprise 

one cateqory of "potential• resources. Other potential qaa 

cateqoriea are comprised of "possible" and "speculative• 

resources. Possible potential resources are leas assured than 

probable resources, but are associated with a productive 

in a productive province. Speculative resources are 

the least assured, but can be the most important in asaessinq 

overall potential (Marshall, personal tion, 1987). 

Speculative resources are expected to be found in formations or 

provinces not yet proven to be productive. 

A lonq-term assessment of the exiatinq resource base considers 

both the proved reserves as well as the additional potential 

resources of an area. 

Due to the many parameters involved in resource base ••••••menta 

(economics, available data, technology, qeoqraphy, approach, 

assiqned probabilities, deqree of optimism, etc.), it is 

sometimes difficult to compare resource estimates. Secondary 

factors including supply va. demand' competitive field pricea1 

new exploration' deliverabilityJ regulatory constraints 

incentives' and local, national, and qlobal politics also tend 

to influence resource evaluations, pxojections, and perceptions. 

2 



00195 

It ia alao iaportant to note that re~ource baae coaponenta are 

not atatic. Eatiaatea of reaervea and potential resource• are 

aubject to reviaion aa econoaic condition• chanqe, aa additional 

qeoloqic and enqineerinq data bacoae available, aa exploration 

and extraction technoloqiea develop, aa new diacoveriea are 

or aa reserve• are produced. (J. Petzoleua Technology, 

1987). 

For thia report, approxiaately 100 reaonrce aaaeasaenta were 

reviewed (55 on Alaaka qaa reaonrcea) 1 the aoat appropriate 

aaaeasaents and aoat repreaentative data are preaented here in 

aupport of the propoaed Trana-Alaaka Gaa syatea (TAGS). 

• 
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2. 0 AUSKA NATURAL GAS RESOURCES 

Alaska is recognized as a storehouse of petroleum wealth. Recent 

estimates indicate that proved natural qaa reserves in Alaska 

equal approximately 20 percent of the total proved qas reserves 

in the Lower-48 states (USDOE, 1987; PGC , 1987; USDOE, 1984; 

Comm. on Enerqy and Nat. Res., 1984). Potential qas resources in 

Alaska may also equal up to 20 percent of the total potential 

resources in the Lower-48 ( PGC, 1987; USGS, 1981). 

Alaska gas reserves are included in about 27 separate 

accumulations; approxiaately 88-92 percent of the total reserves 
• 

ar~ located in the North Slope oil and qaa province ( PGC, 19877 

ADNR, 1987: AOGCC, 1987; • on Energy and Nat. Rea., 1984). 

The largest accuaulation is in Prudhoe Bay (ADNR, 1983). The 

Prudhoe Bay field contains the largest accuaulation of oil and 

qas ever discovered on the North continent (FERC, 

l980a). The vast majority of reserves are found in the Prudhoe . 

Oil pool. Other qas reserves near the Prudhoe Oil are found 

in Lisburne, Kuparuk River, Endicott, and Pt. Thoapaon. 

A recent federal study concluded there are 36.5 trillion cubic 

feet (TCP) of known qas resources that exist in and near the 

Prudhoe Bay area (Younq and Houser, BLII, 1986). Hovaver the 

State of Alaska is considered to be the beat source of 

reserve asaaaaaenta as aqenciea have access to the moat 

4 
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up-to-date inforaationr both published and privileged resource 

data 

state 

37.0 

are considered in estiaating natural gas reserves. current 

of Alaska estiaates of recoverable gas reserves range to 

TCF for the same area (ADNR, 1987). over the last few 

years, state estimates of gas reserves in the Ptudhoe Bay area 

have ranged to 39.4 TCF (ADNR, 1984, 1985, 1986a). It is stated 

in the State of Alaska 1985 Ene:gy Plan that "it ia possible, 

with 40 TCF of gas on the Not• h Slope, that LNG could be shipped 

to the Pacific Rim nations and natural gas piped to the 

South-48" (Af~ED, 1984). 

In addition to gas reserves, potential gas resources exist on 

the North Slope and adjacent offshore areas. CUttent estiaates 

of potential gas in those areas range from a mean of 97 TCF to a 

high of 304 TCF ( ~ , 1987). Earlier USGS estiaates of undis

covered recoverable natural gas resources range to 216 ~CP for 

Alaskan arctic regions (USGS, 1981). 

• 

Recently, state and federal studies have identified additional 

gas resources in the Arctic National Wildlife Refuge (ANWR). The 

BLM esti•ated there are 31.3 TCP of na~nral qas in-place in ANWR 

(USDOI, 1987). Using a conservative recoverability factor, it 

was recently esti••ted that up to 23 i'C! could be recoverable 

gas resources (Marshall, personal communic•tion, 1987). The 

National Petroleum Reserve (NPR) has alao been an area of 

special study. Recent estiaates of undiscovered qaa in place 
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ranqe froa 2.4 to 27.2 TCF, with a aean estiaate of 11.3 TCF 

(USGS, 1985). Usinq the sa~e conservative recoverability factor 

used for ANWR, an estiaated 8.5 TCF could be recoverable in the 

NPR. Other new or undefined potential resources exist in Alaska 

(e.q., SGal Island, Northstar Island, Gwydyr Bay, corona, 

Hammerhead) that aay not have been included in previous 

esti2ates. In addition, new areas are continually beinq leased 

for exploration by state and federal aqencies. 

To date, only a percent of the Alaska aainland and 

offshore areas have been leased or developed, but federal and 

state proqraas are in place to facilitate future lease sales. 

For exaaple, the state, in response to the leqislature's findinq 

that "the people of Alaska have an interest in the developaent 

of the State's oil and qas resources,• has developed a five year 

oil and qas leasinq proqraa for the period 1987 to 1991. To 

encouraqe leasinq, the State is authorized to aaploy leasinq 

aethods involvinq cash bonuses, royalties, and net profi~ 

shares. Exploration incentive credits are authorized to encour-

aqe frontier exploration. 

similar lonq-ranqe plans 

shore areas for oil and 

production. 

(ADNR, 1986b). Federal aqencies have 

for leasinq federal lands and off

qas exploration, development, and 

In 1985, thirty-five exploratory wells were active in Alaska, 

with thirty-two coapleted dnrinq the year. This fell only tbree 
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wells short of the 1966 record of thirty-eight active 

exploratory wells. One new field discovery (Colville Delta) was 

announced in 1985. However, due to a variety of factors, a 

dram~tic decrease was anticipated for 1986. (Steenblock, 1986). 

New or improved aarkets for oil and gas would likely encourage a 

resurgence in exploration for Alaska resources. 

There is another reason to encourage new petroleua aarket 

developments in Alaska. With the Pxudhoe Bay oil production 

expected to drop continuously after 1988, new resources will be 

required for Alaska to offset the reduction in royalty incoae to 

the state. Presently, natural gas produced durinq oil produc

tion is reinjected and not available for co .. ercial use. 1 

Existing natural gas resources an4 potential discovered and 

undiscovered gas resources could help the State of Alaska offset 

the decline in oil production. (ADNR, 1986b; 'DCED, 1985). 

Production of natural gas for intrastate tranapoxt•tion an4 

shipment of LNG to foreign aarketa would have little iapact on 

local or national enexgy resources. It would however, enhance 

national security, contribute to the national c·~peiqn to level 

the balance of trade with Pacific Ria countries, as well as 

provide substantial benefits to the State of Alaska. 

l In 1986, of 1.4 TCF of gas produced in Alaska: 1.1 TCF were 
reinjected; approxiaately .1 TCF wus usee! in :Ueld operations 
(. 007 TCF were ventec!/flarec!) 1 and approxiaataly • 2 'l'Ci were 
sold (ADNR, 1987). 
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3.0 U.S. NATURAL GAS RESOURCES/CIH'S INDUSTRY 

The current outlook on u.s. natural qas resources is qenerally 

optimistic. The director of the Potential Gas Aqency reports 

there is aore conventional natural qas left to be discovered in 

the United States than has been produced throuqhout the entire 

history of the u.s. qas industry. Recent qas discoveries have 

opened up new frontiers that will eventually add siqnificantly 

to the u.s. resource base (AGA, 1987b). Under all reasonable 

enerqy price scenarios, there will be a steadily increasinq 
• 

supply of u.s. natural qas throuqh the year 2010, predicts the 

chairman of the American Gas Association (AGA) Gas supply 

ttee. In addition, iaprov .. ents in drillinq and production 

technoloqies could open up new resources not yet considered by 

the co .. ittee in forec•stinq qas supplies. AGA President, G. B. 

Lawrence, reports that currently producinq unconventional qas 

resources add about 200 years of supplies (AGA, 1987b). 

According to Henry Linden, past president of the Gas Research 

Institute (GRI), technoloqical developaents in secondary qas 

recovery could improve domestic ptoduction cap•bility by 

one-third by the year 20101 so .. additional production could be 

expected as early as 1990. (AGA, 1987a). 

These projections mark a change in direction for the u.s. qas 

industry. Throuqh the aid 1980's, the qas industry bas developed 

and operated in an environment characterized by •abortaqe.• 

However, the u.s. natural qas industry is undergoinq a siq-
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nificant transition. Recent aevelopaents are stabilizing the 

industry enviroruaent and working to assure a long-tara, econoaical 

gas supply to aeet domestic needs. 

The doaestic gas resource base is substantial. The u.s. rank& 

third in the world for proved reserves, with 190 TCF the aost 

current average estia•te (IGT, 1987b: USDOE in IGT, 1987c: AGA, J. 

Wiggenroth, personal co .. unication, 1987: PGC, 1987: Aalund, 

1986). Estimates of potential gas are a little aore variable, but 

the aost accepted appears to be 739 TCF of conventional resources 

(PGC, 1987). Other estimates of potential conventional resources 

range to 900+ TCF (OTA, 1985) and 1,200 TCF (MMS, 1983). Estimates 

including unconventional gas resources go even higher. so-

estimates of potential 

range over l,900 TCF 

gas froa unconventional resources alone 

(cited in MIT, 1985, p.56J Coaaoner, 1983, 

pg. 86). It is clear that an insufficie:~t doaestic resource base 

was not the cause of shortages historic•lly experienced in the 

u.s. gas industry and gas market. 

• 

3.2 

The gas industry and &saociated market is not only by 

the resource base, but also by a variety of often coaplex, often 

interrelated, factors. Both intrinsic and extrinsic controls 
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crises forced the 

gas industry highly structured and regulated 

years. Then, in the 1970's, two major enexgy 

world to carefully assess fuel market dynamics 

-- at both national and intexnational levels. Subsequent changes 

in science and technology, changes in perception, and changes in 

regulation have loosened some of the controls and may well allow 

-- even encourage -- natural gas to develop its potential among 

competing fuel sources in the enexgy marketplace. 

Development of 

development of 

will enable the 

untapped natural 

the TAGS project is consistent with continued 

the u.s. natural gas industry. Development of TAGS 

u.s. to maximize usa of a large, cuxxently 

resource -- Noxth Slope Alaska gas. In addition, 

TAGS will likely encourage f•n t her gas exploration, advance 

associated technologies, establish infrastru~ure for future gas 

supply projects, create fuel-switching options both locally and 

abroad, and increase the overall enexgy security of the u.s. and 

its allies. 

exploration expands, advances, established 

infrastructure increases marketability, the gas resource picture 

will change. It is likely that n- gas resources will 

indentified: the assurance of existing potential resources will 

likely increase. the stoclt of •proven• reserves is based on 

economics and it is also likely tb•t mora gas will be 

added into this category. 

10 
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Reserve additions have bean down in recant years, reflecting 

reduced exploration and davalopaant activity in the u.s. This, in 

turu, is a reflection of prices, lowered deaand, and 

excess production capability. 

In the u.s., the supply, deaand, and coat of natural gas is hiqhly 

dependent on competing fuel aarket conditions, particularly the 

availability and coat of oil. Generally, as the price of oil goes 

dc.wu, the price of gas also decreases, along with the incentive 

for exploration and 

at a rate equal to 

reserves is depleted. 

developaent. When new reserves are not added 

exiatinq production, the total supply of 

In addition, when the existing production 

exceeds deaand, 

keeps prices depressed. 

a amplus delivarability develops l!nd 

• 

The overall scenario 

(e.g., requlations, 

abilities, existing 

economics, !aport 

is coaplex, with other factors intervaninq 

industry attitudu, fual--itchinq cap

practice 

potential, 

infrastructure, inter uational 

protactionisa). It is believed 

that TAGS will positively affect soae parameters controlling the 

qaa industry and u.s. enerqy security without reducinq the supply 

of natural gas available to u.s. consumers or incr .. sinq the cost. 

The information is presented in of this 

statsaent. 

11 
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3.3 

Natural qas has been an iaportant source of energy in the United 

states. In 1970, natural qas consuaption accounted for approx

illlately 32 percent of total do•estic energy use. However, between 

1970 and 1985, relative qas use dropped to about 24 percent of the 

total energy use. It is projected that relative dependence on 

natural qas for enerqy will continue to drop to an averaqe 20 

percent of total use by the year 2000. (USDOE, 1986). 

Total u.s. qas supply peaked in 1972 at about 22 'l'CF. Of this, 

approxiaately 21 'l'CF were produced in the u.s. and approxiaately 
• 

1 'l'CF was !.ported froa Canada (NEB, 1986). However, low requ-

lated prices on u.s. production 

straints on expandinq 

National Energy Board re

to the u.s. resulted in a 

U.S. supply of just under 20 '1'CF in 1975. U.S. supplies stayed at 

about this level throuqh 1981 as price ceilinqs increased, leadinq 

to exploration and developaent of U.s. resources as well as in- · 

creased availability of Canadian gas in the aarkets. The incr-sed 

level of exploration led to signific•nt reserve additions in 1981 

and 1982. However, the early 1980's also brouqht reductions in 

industrial qas use, energy conservation, and fuel·switchinq that 

resulted in reduction of the gas deaand to •bout 17 i'Cf in 198!5. 

Despite the lowered deaands of 1980's, total supply 

capability -rlier r-ined in excess of 20 i'Cf. With 
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supply capability exceedinq deaand, financial incentive for 

exploration deteriorated, and reserve additions dropped after 

1982. However, excess production capability continued, and by 

1985, a siqnificant surplus or "qas bubble" existed. (NPC, 1987; 

OTA, 1985). The existinq qas bubble is expected to last until 

1990, 

Inc., 

that 

will 

accordinq to the AGA. An evaluation of enexgy aarkets by ICF 

a Washinqton-based consultinq fira, is reported as sayinq 

a siqnificant surplus of qas production capacity in the u.s. 
probably last well into the 1990's (IGT, 1987a). Table 1 

presents various aqency estiaates of surplus qas 

capability in the u.~. 

Table 1 

(TCF) 

Departaent of Enerqy 

Gas Research Institute 

Aaerican Gas Association 

* Dependent on tiae of year. 

(USDOE, 1986; GRI,l986) 
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• 3.0 - 4.6* 

2.0 - 2.!5 
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regulations, 

dropping as 
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the gas market brought about changes in gas economic 

but they were not able to keep gas prices from 

planned. The 1986 drop in oil prices also dEpressed 

gas prices, further discouraging domestic exploration and 

develop1aents in support of future gas supplies. It is projected 

that, at prices competitive with altetnate fuels, u.s. production 

using established base technology will decline going into the 

1990's. 

Table 2 presents a summary of three agency projections of u.s. 

natural gas supply and demand to the year 2000 and beyond, based 

on 1985 statistics as presented. 

To match p:ojected demands, suppleaentary supplies will likely be 

required. There are a nUJiber of options bave the potential to 

provide gas supplies to meet u.s. domestic demand. These include: 

increasinq conventional supplies (e.q., throuqh cost incentives, 

further exploration, and/or advanced technoloqies)l developinq 

unconventional supplies: and expanding imports. 

3.3.1 Increasinq Conventional Supplies 

The existence of a •qas bubble• to mask fundamental 

economics of qas supply and may provide little incentive tor 

further exploration and development. it is predicted thwt 

as the current surplus deliverability diminishes, demand for 9as 

will lead to the orderly resumption of producer activity. 
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Indicators of a tiqhtsninq supply often raise the laval or 

consciousness about anazqy security. 

Generally, as the value of a secure supply qoas up, pr.Lcas qo up, 

and producers are encouraqad to invest in exploration, develop

ment, and upkeep of existinq facilities. (GRI, 1986). Under this 

scenario, the u.s. may increase reserves and produce doaestic qas 

at levels hiqher than projected. 

ttinq unco .. ittad nonproducinq reserves could fairly quickly 

increase annual deliverability by 0.25 - 1.0 TCP. In addition, 

several of the 

infill drillinq 

larqast qas fields in the country are -•nabla to 

to increase production and proved 

reserves. (AGA, 1986). 

Development of frontier qas pzojacts such as the Alaska Natural 

Gas Transportation Syat-, (AlfGTS) aay also fall under this 

scenario. Tiainq of these projects will depend on when -- or 

whether -- a clear need for Mozth Slope qas be d-onstratad in 

the u. s. aarketplaca at prices that would support financinq or 

the required infrastructure. The Pacific Alaska LNG project 

proposed to ship Coole Inlet (Alaska) qas to califozuia has bean 

approved but on hold for aiqht years, pandinq favorable u.s. 
aarlcat conditions. 

currently, 4avalopaent of 

frontier qaa tor doaastic use include! suzplus delivarability of 
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the U.l.r pr•~•n U.l. vae rae•~•• to eatiety deaande to 

of the century! projected lower ooete tor tnwar-48 and 

vae to the year JOlOr and apparently aaequate euppliea of 

vae for iaport durint ourrent projection perioda (AX. 

Dept. of a.venue, 1117r JOT, 1117er Anohorave Daily Neva, 1987 

GRI, ltllr UIGAO, ltllJ. 

Propoaala 

parte of 

HOtcever, 

to brint vae froa Alaeka ... rvod durinv the 1970'• when 

the U.l. were experiencinv va• deliverability ahortaqea. 

aince then, vae euppliea have been enhanced and fuel 

hae reduced d ... nct. In addition, the potentially high 

coat of frontier va• appear• to render it uncoapetitive with other 

available enettr eourcea. ectiona on the coat of AKGTS t•• are 

preaented aa an exaapla. 

In ltll, a federal atudy calculated the fixed and annual expenses 

that ANOT8 would have to recover and that were not er.onoaically 

avoidable. Uainv a ainiaua cb•rqe analyaia, the initial trana

poxtetion cherve tor ANGTS vaa eatiaated at $5.25 per thauaand 

cubic feet (IICP) • A aaxiaua vellh-d price of $2. 28 vaa added tor 

an eatiaated price of $7.53 per IICP (1982 dollar•) for 9a• on 

coapletion of the project in 1989. For coapariaon in thet atudy, 

the price for vaa projected to be $3.81 per 

MCP (1982 dollara) in 1990. (USGAO, 1983). 

17 



In a 1984 baseline projection, the GRI price estiaate for ANGTS 

qas, based on pipeline cost estiaates and revenue requirements was 

$9.64 per MCF (1983 dollars) for annual deliveries of 0.7 TCF of 

qas to the Lower-48 in 1990. For comparison, ANGTS qas that year 

represented the hiqhest cost source of qas, with estimated costs 

exceedinq those of Lower-48 production, pipeline and LNG imports, 

coal gas, and synthetic qas. (Younq and Houser, BLM, 1986; GRI, 

1984). More recently, GRI projected that the cost of LNG and coal 

gas may slightly exceed ANGTS qas by 2010, but that other u.s. 
produced gas and pipeline inputs would still be available at lower 

cost in that year. (GRI, 1986). 

Since that tiae, requlation chanqes, market changes, and inflation 

have changed the specific cost data, but not the relative coat of 

ANGTS. At this point, ANGTS is generally considered a marginal 

source of supply. However, it is estimated that by the tiae the 

u.s. qae aarket can support an AN~rs supply, sufficient qas 

resources should be available (Young and Houser, BLM, 19861 ADMR, 

1984, 1985, 1986a, 1987). 

3.3.2 Developing Unconventional Supplies 

A general consensus of "conventional• forec•ete indicates that the 

surplus in natural qas supply will last for several y-rs, 

accoapanied by lowered production, and eventu•lly increasing 

prices. unconventional gas supplies is aore complex. 

18 
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It is difficult to project the type and voln•e of qas that aiqht 

be producible outside the fraaework of today'• technoloqy and 

today's economy. To avoid this dilemma, aany forecasts consider 

what would be available with existinq technoloqy. By this aeasnre, 

approximately one-fifth of cuttent qas production would have been 
• 

defined as •unconventional• 35 years aqo. 

In 1985, the Massachusetts Institute of Technology (MIT) cited a 

forthcominq projection that unconventional qas could provide as 

auch as one-third of the total qas supply by 2010 (MIT, 1985). In 

1980, the National Petroleum council (NPC) reported that up to 4.2 

TCF per year of qaa fro• tiqht sands alone could be provided by 

1995, under a feasible price scenario. (NPC, 1987; OTA, 1985; 

Schantz and Foster, 1982). 

In 1987, the Potential Gas Committee (PCC) reported on o.s. qas 

resources that aay be recoverable froa cc•l seaaa. Based on 

reseat¢h and production testinq, tbe actually considered 

coalbed aethane t~ a •conventional• resource for the first 

time. Preliminary PGC estiaates placed coal-bed .. thane in-~lace 

resources in the range of 400 to 800+ TCP. A complete quantita

tive estiaate of recoverable qas was not provided. In a limited 

study, the PCC estiaated that about 45 TCF of coalbed .. tb•n• were 

aost likely recoverable froa thirteen representative co•l-bearing 

basins in the o.s. Reference was also aade to previously 
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published estimates by others of recoverable coalbed methane 

ranging to 487 TCF. (PGC, 1987). The importance of this resource 

is growing and needs to be carefully considered in projecting 

future u.s. supply potential. 

At present, the role ot unconventional gas (e.g., gas from tight 

tozaations, deep gas, and methane from hydrates), remains 

difficult to quantity. However, consideration of asti•ataa ot 

unconventional u.s. gas resources that range to mora than 1900 TCF 

(cited in MIT, 1985, P• 56; , 1983, p.86), indicate that a 

potentially strong component of toaozzow•a gaa supply may coma 

from today•a "unconventional• rasonrcaa. 

3.3.3 Expanding Imports 

Historically, canada haa been the largest supplier of gaa imported 

by the United States, providing gaa in accordance with u.s. needs 

tor over thirty yaara. Canada ia a cloaa ally; the canadian gas 

supply ia considered secure, reliable, and plentiful. Eatiaataa of 

proved reserves average 100 TCF, ultimately recoverable resources 

have bean asti•atad to 420 TCF, and development of unconventional 

resources would considerably increase this resource baaa. (USDOE, 

1987; Puziana, 1987; NEB, 1986; OTA, 1985). Evan at low gaa 

prices, additional canadian gaa imports are considered aco 

noaically viable (AGA, 1986). 
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currently, !aport of Canadian gas is liaited by u.s. market 

conditions. In 1986, less than fifty percent (about 0.75 TCF) of 

that authorized was actually iaported by the u.s. Deaand for 

Canadian gas is not expected to increase siqnific•ntly in 1987 

(Petroleua Economist, 1987); it aay decrease. Existing gas 

contracts could support levels of Canadian iaports to about 1.9 

TCF per year. About 1.5 TCF per year could be imported without 

additional construction; greater delivery rates would require soae 

construction (PUziene, 1987; AGA, 1986). 

Applications for 1.9 to 2.2 TCF of additional pipeline capacity 

for export of cenadian gas to u.s. aarkets have already been filed 

with the Canadien National En•xgy Bo•rd (NEB) and the Federal 

Enexgy Regulatory co .. ission (fERC). Several of theae projects are 

on hold until export economics iaprove. Two notable exaaples are 

the Polar Gas project, proposinq to eq»rt gas from the Mackenzie 

Delta/Arctic Islands and the VentiJre gas pxoject, propoaing to 

export gas froa offahore Nova Scotia. Together, these two projects 

could export up to 0.4 TCF per year to the u.s. (PUziene, 1987). 

Production costs for canadian reserves are relatively 

auch of the aupport systea already in place (sunk costs). Soae gas 

wells have been shut in an4 could be producing at wellhead prices 

only aarginally ebove operating coats. 1986). Softening of 

the u.s. iaport aarket, coupled with only slight increases in 
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Canadian conauaption, haa held canadian production at lower rates 

than possible or preferable (Stonaaan, 1986). cuzzantly, canada i~ 

experiencing a gaa bubble of 1.5- 2.0 TCF (Pan-Alberta Gaa Ltd., 

1987). Mora gas could be produced if the daaand ware increased. 

In 1985, productive capacity of natural gaa froa all Canadian 

sources waa approxi••tely 4.5 TCF (NEB, 1986)1 actual production 

was auch lower. 

In 1985, approxiaately 2.9 TCF of gaa ware produced in Canada. Of 

~is, approxiaately 2.0 TCF supplied Canadian daaanda, and .9 TCF 

waa exported to the u.s. Projections of future Canadian deaand 

show aoae consistency, with NEB forac•ata fairly representative of 

those published by the Jouznal of Petrolaua Teclmology and the 

u.s. Departaant of Enezgy (USDOE) • currently, NEB pzojecta 

Canadian gaa daaand to be: 2.2 TCF in 1990; 2.3 - 2.6 TCF in 

1995; 2.5 - 2.8 TCF in 2000; and 2.8 - 3.1 TCF in 2005. (Puziene, 

19871 USDOB, 1987; NEB, 1986). 

• 

Projections of future production rates vary, baaed on a nuabar of 

factors including parceived reserves, u.s. and Canadian -rata, 

and governaant support for ax,~rtinq natural gaa. currently, 

reserves are over 30 tiaaa the annu•l production rata, a ratio 

three tiaea that of reserves to production in the U. 8. Tbia ia 

unquestionably a coafoztable -rqin, even in Canada where the KEB 

requires a gas surplus reserved to .. et r84sonebly foreseeable 
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canadian requireaants. If Canada ware producing only to aeet 

domestic demand, the ratio would be acre on the order of 50 to 1, 

suggesting a 50 year domestic supply at existing rates of 

consumption. 

It is not, however, reasonable to assuae that such a static 

situation will exist. Annual doaestic demand is projected to 

increase to an average 2.6 TCF by the year 2000 and approxiaately 

3.0 TCF by the year 2005 (Puziene, 19877 NEB, 1986; MIT, 1985). 

Reserve additions will balance some, if not all, the depletions 

over the next '-0 years. In the past 20 year period (1965 to 1985), 

reserve additions increased the pool of canadian gas reserves aore 

than 75 TCF. However, there is always uncertainty associated with 

predicting reserve additions. TWo current estiaates of reserve 

additions over the next 20 years are 35 and 39 TCF (Puziene, 19877 

NEB, 1986). Prevailing econoaic conditions technological 

progress could substantially increase those estiaates • 
• 

In considering doaestic Canadian deaand projections and even 

conservative estimates of proved prcb=ble gas reserves, it 

see- safe to conclude that factors than the .. ount of 

"exportable surplus• will control exports to the u.s. (MIT, 1985). 

Canadian production levels will be factor. 

Esti•ates of c•nadian production over the next twenty years vary, 

depending, in part, on the volu.e projected for JIEB 

projections show •bout 1.4 TCP available for 1n 1990. 
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According to their 1985 projection&, the voluaaa available for 

export would then dacreaaa continuoualy through the tuzn of the 

century. However, several u.s. projection& ahow over 2.0 TCF 

potentially available in 1990 (Puziena, 19877 OTA, 1985). For the 

year 2000, u.s. projections of Canadian gaa for export to the 

atatea range to higha of 2.1 - 3.0 TCF (NPC, 19877 GRI, 1986; OTA, 

1985). A recant assessment of the aora paaaiaiatic NEB projection 

indica tea the Canadians aay have ovaratated production (and 

consequently gas exported) in the lata 1980'& and early 1990&, 

which would ultimately understate the aaount available for export 

later in the projection period. In addition, the NEB projection 

doea not appear to include deliverability froa frontier area 

reserve additions, an omiaaion which alao lowara the projected 

volume producible. Adjustment to acca.aodata thaaa two factor• 

would increaaa the aaount available for export after 1990. 

(Puziana, 1987). 

Thera ia cuuantly enough capacity in Canada'& gaa aupply ayat-

to incraaaa production to 4.0-4.5 , which would panait 

levela of about 2.0 - 2.3 TCF par year. The inventory of Ctnadian 

qaa is large enough to aupport production at thoaa lavala, and new 

aupport facilitiea are planned. of gaa ia aconoaictlly 

important to canadian producer&. The need to develop new or ex

panded gaa aarkata ia baing fueled by the large aupply baae, price 

raductiona, and lowered e:qoort diiiiAnd in recant yaara. (NEB, 19867 
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Stoneman, 1986). In addition to projects advancinq o.s. export po

tential, the Western Canada LNG project (for11erly Doae LNG) re

cently proposed to export up to 0.16 TCF a year, for twenty years, 

to Japan (Wall Street Jouuaal, 1984). 

Recant decisions by the NEB underscore the iaportance of export to 

the Canadian qas industry. In September, 1987, the NEB adopted 

new natural qas surplus ion procedures. The qovernment 

felt that the previous Reserves/Production Ratio (15/1) Procedure 

could lead to qreater restrictions in export voluaes than would be 

warranted by public inter .. t. The newly adopted procedure is based 

on the premise that the aarketplace ahould determine the supply, 

demand, and price of natural qas. (NEB, 1987a, 1987b) . It is 

expected that the new rulinq will proapt substantial exploration 

(Anchoraqe Tiaes, 1.987). With canadian gas industry support and, 

now, sign! government support, Canada aust be considered a 

viable source of natural. gas to .. et o.s. deaands in the future. 
-

• 

Canada, bo~ever, is not the onl.y potential source of gas for 

!aport into the O.S.J Mexico al.so holds an iaportant position in 

the world energy resource bass. As with doaestic gas re-

serves wil.l not a production constraint for Mexico. Baaed on 

current reserve figures, con~iderable expansion in natural gas 

production is feasible. Several 1986 estiaates of Mexicen reserves 

yield an average of 77.0 TCF (OSDOE, 19877 DeGolyer and 

MacNaughton, 1986). Earlier eatiaates by the Mexicen governaent 
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have included 114 TCF of natural qas reserves, with an additional 

345 TCF potentially available (MMS, 1983). Althouqh official 

reserves data do not show it, it is viewed by soae within the 

industry that Mexico's ultiaate hydrocarbon potential aay be very 

close to Saudi Arabia's (Tussinq, 1984). 

There is some variance in Mexican production figures, with 1.0 TCF 

and 1.3 TCF reported for 1985 by the USDOE and the Oil and Gas 

Jou1nal (OGJ) respectively (USDOE, 1987; Aalund, 1986). The 

difference aay be due to processinq losses; nonetheless, the 

is saall by comparison to reserves. The current reserves to 

production ratio is approximately 60 to 1, which gives a qoc~ 

indication of how auch Mexican qas production could be increased 

(AGA, 1986). Based on projection aethods used in an -rlier study 

(USGAO, 1980) and current reserve statistics, it is estimated that 

up to 4. 0 TCF of gas could be produced in association vi t:1 oil 

production (at capacity). Developaent of the substantial resource 

of non-associated qas could further increase the qas production 

capability of Mexico (OTA, 1985). The previously stated estimate 

of current production (1.0 - 1.3 TCF per year) is limited by 

domestic deaand, national econoaics, and •XI~rtability. 

Muct. of the gas currently produced in Mexico is used to -•t 

domestic needs; soae is reinjected; soae is flared. Froa 1980 to 

1984, an averaqe 0.2 TCF of qas per y-r were vented and flared in 

Mexico (IGT, 1987d). The national policy of Mexico is to use 
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natural qaa to aeet doaeatic enazqy needs and other kinds 

of enerqy resources. Mexico has been successful in encouraqinq 

conversions to natural qaa within the country; qaa deaand has been 

qrowinq at 13 percent per year. (OTA, 1985). Factors exist, 

however, to liait future qrovth at such a rate. 

Mexico's financial condition has precluded inveataent in 

distribution equipaent. Mexico's near--default in lo"n repayaent in 

aid-1982 shook the international financial co-unity (Tuaainq, 

1984). Many policyaakera believe enarqy exports are necessary to 

bolster Mexico's ailinq econoay (OTA, 1985). An incentive ia seen 

for Mexico to increase qaa exports to help balftnce inadequate oil 

revenues and contribute toward at'bilization of national incoae. 

The u.S. has been iaportinq qaa for approxiaately thirty 

years. In 1977, the qovernaent- o.-..ned petroleua aonopoly, PEMEX, 

aiqned an aqreaaent with six u.s. pipeline coapaniea to export 2 

BCF per day (0.7 TCF per year). A breekdovn in price negotiations 

with the u.s. led to a shift in direction, 

by the u.s. were taaporarily curtailed. In late 1979, the u.s. and 

Mexico aqreed upon teras and aiqned a n- aqre-.nt for 300 MMCF 

per day. The aaount reflects successful iapleaentation of 

the national plan to increase doaeatic use of qaa d11riDIJ 

the interia. Gas iaporta by the u.s. reauaed in 1980. Early in 

1982, the Mexicans proposed increaainq their export ity to 

500 MMCF per day and later to 1000 MMCF per day (0.4 'h!i per 
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year). 

budqet 

tailed 

However, lack of collection infraetructure, alonq with 

cutbaclta and uncertainty over near-future potential, cur

these expansion plana for the tiae beinq. In 1984, qae ia-

ports by the u.s. were suspended aqain due to fallinq u.s. qas 
• 

prices. 

u.s. qaa iaports could likely be reinatituted without auch delay. 

In Texas, near the point of iaport, there are five aajor u.s. 
pipelines in place; a aajor Mexican pipeline coaea cloae to the 

u.s. terainals on the other aide of the border. Facilitiea could 

be aodified to handle qreater qaa voluaes with relative eaae. 

(AGA, 1986). 

Eetiaatea 

futnre 

qovernaent 

year 2000 

reqardinq the 

vary. AGA 

atudy ranqe 

(OTA, 1985). 

quantity of Mexicen qaa available for 

eatiaatea reported in a recent u.s. 
fro• approxiaately 0.1 to 1.5 TCF by the 

Earlier (1980) projection& by the u.s. 
Conqreseional Research Service alao ahov Mexicen iaporta ranqinq 

to 1.5 TCF, aa early ae 1988. At that aaae tiae, the u.s. 
Coaptroller General projected that iaporta to 2.0 TCI per 

year aiqht be posaible by 1985. (USGAO, 1980). Althouqh the tiainq 

eetiaate for the latter two proj.ctiona ia obaolete, the large 

currer.t reaervee and extenaive 

the poaition that qaa iaporta to the u.s. could be 

accoaaodated without divertinq qaa needed for doaeatic uae. 

Therefore, Mexico auat alao conaidered a viable aource of 

natural qaa to -et U.S. d~ in the future. 
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There is yet a third feasible option for iaporting gas to aeet 

u.s. demands should the need arise. That option involves importing 

liquefied natural gas (LNG) froa alaost any LNG resource base in 

the world. An LNG resource base can be any large reserve where 

location or loqiatics have left substantial gas resources 

uncommitted to existing aark&ta. In 1986, world gas reserves were 

estimated at 3,406 TCF (DeGolyer and MacNaughton, 1986) and 

3,626 TCF (USDOE, 1987). Baaed on previous data, it is reasonable 

to esti•ate that more than 1,000 TCF of these gas reserves are 

surplus. Moat of the surplus gas is loc•ted in the U.s.s.R. and 

the Middle East: Algeria also has c•zzied a significant surplus in 

the past (OTA,l985). However, though reserves are plentiful, 

relatively high process and transportation coats aay liait the 

amount of gas aade available as LNG. Pricing, aarketing policy, 

and politics will have a signific•nt influence on the future of 

LNG imports. Deaand will also be a factor. 

In 1970, confronted with natural gas shortages, the u.s. began 

iaporting LNG froa Algeria to suppl ... nt local supplies. The u.s. 

also considered importing LNG froa other countries as well, 

including Indonesia, Trinidad, Nigeria, Iran, and the U.S.S.R. 

(Schantz and Foster, 1982). Iaport of LNG reached a high of 0.25 

TCF in 1979. Since then, the u.s. supply situation has chanqed 

considerably. By 1985, in the aidst of a gas bubble, the u.s. 

imported only 0.023 TCP of LNG, .. lthouqb existing agreeaents 

enabled annual iaports up to 0.8 TCF. (IIPC, 19861 OTA, 1985). 
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There are four LNG receivinq facilities in the u.s. today1 

a•Qunts of LNG have also been trucked in fro• Canada to New 

Enqland. Considerinq that aany of the capital costs for receivinq 

facilities are now sunk, and operatinq costs of soae foreiqn 

suppliers are relatively low, the price of LNG aay achieve parity 

with other u.s. qas sources in the future. At coapetitive prices, 

LNG should continue to be considered a viable suppl .. antal u.s. 
qas supply source. . 

'l'he foreqoinq discussion has focused on u.s. qas supplies and 

aeetinq u.s. qas deaands. To suppleaent doaestic supplies, the 

u.s. has been, and is projected to be, an of pipeline qas 

and LNG. Another aspect of the U.S. natural qas industryjaarket is 

the export potential. The qrowing qlobal qas .. rket proapts con-

sideration of u.s. qas expoLtebility. Econoaic, , and 

conditions advance the Pacific Ria as a priaary tarqet 

• 

4.0 EXPORTING U.S. GAS 

Exportinq u.s. qas is not a n- concept. The u.s. is, and has 

been, in the pipeline qas export business for aore then 40 years. 

For alaost twenty years, AlasJcen natural qas has been liquefied 

and shipped as LNG to .. rkets in Jepen. Shipaents have qrown froa 

0.002 TCF in the first year of operation to approxiaately 0.055 

'tel' in 1985 (HPC, 1987). The aaall aaount of UfG ••&oorted froa 
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the u.S. qas export industry today. 

trade in natural qaa accel-

eratinq, this aodest role as exporter va~:~:anta expansion. 

The concept 

questions. 

is there a 

of exportinq U.S. natural qaa presents two priaary 

one, is there u.s. qaa available for export, and two, 

feasible export aarket. These questions will be 

addressed in tutu. 

To answer the question of availability, it is necessary to look at 

several 

location, 

TCF of 

aspects of the u.s. natural qaa resource includinq voluae, 

and transportability. currently, the u.s. has about 190 

proven reserves - qaa that is co .. ercially recoverable by 

conventional practice under today•a qaa aarket conditions. Under 

considerably aore u.s. qaa aiqht other circuaatances, 

available. Conservative show 739 'tc! of potential qaa 

froa conventional resources only. If sources considered unconven

tional today vera also considered, the u.s. qaa resource potential 

increases by aany hundreds of trillion cubic feet. It is 

reasonable, then, to auqqeat that there is enouqh qaa in the u.s. 

aarket to consider export if aarket vera encouraqinq. 

As noted, volu.e of qaa is one aspect of availability, location 

and transpo~:t•bility are others. Approxiaately 20 percent of the 

proven total u.s. qaa reserves are in AlaakaJ approxiaately 20 

percent of the potential resources are also located there. Alaska 
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in-state qas use is only about 0.24 TCP per year, and there is 

currently no transportation syst.. to take Alaaka natural qas to 

the Lower-48. Most of the substantial qas resource in Alaska is 

unused, and in fact, unusable by virtue of its unavailability to 

potential users outside the state. 

Most natural qas is transported via pipeline. This is qenerally 

the aost economically feasible, practical aode of qas trans

portation: however, there are exceptions. Transport of Alaska qas 

via pipeline to users in the econoaically unfeasible 

at this tiae and in the predictable 

natural qas via pipeline to foreiqn users is also econoaicdly, 

and in aost c•ses, unfeasible at this tiae. 

A feasible alternative for transport of Alaska natural qas is 

liquefaction and shipment of LNG. With none of the 

constraints imposed on pipeline transport, liquefied Alaska 

natural qas could potentially serve eny -rket equipped with LNG 

receivinq facilities. need and economics diclete, Alaska 

natural qas could be available. TAGS is proposiDCJ to export up to 

14 ail lion tons (MMT) per year of Alaska Not tb Slope CJas to the 

Pacific Ri.JI. A project to export 1.3 MMT per year 

qas to Japan bas also been proposed , 1984). 

is the only U.s. qas reaonrcs could be developed Alaska qas 

for export without coaproaisiDC) u.s. 
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scenario, or increasing coat to the u.s. conaUJier. Altexnative 

development of Alaska gas for u.s. consUJiption is not econoaic at 

this tiae, and the •no-development• alteu1ative aakes little 

sense. If conditions change, there appears to be adequate Alaska 

natural gas to supply both an export operation and a doaestic 

transportation systea, as supported by scale econoaics of proposed 

pipeline syateaa. 

With the substantial supply of Alaska natural qc.s ideal for 

export, the TAGS project will advance u.s. potential to achieve 

econoaic and political advantage in the global enexgy market. 

At this time, it appears that the aost advantageous market oppor-

tunity for u.s. gas lies in the Pacific Ria. Japan is 

likely the beat candidate for purchase of u.s. gas, with Taiwan 

and Korea also potential market contenders. A profile of the most 

proaising target market, Japan, follows. 

5. 0 SUPPLY AND DEKAND FOR LHG IM JAPAM 

Six nations are currently contracted to supply Jap-n's demand for 

LNG. Under existing contracts, a total of 29.3 aillion .. tric tons 

(MMT) would be supplied in 1990, 28.6 MMT in 1995, and 25.1 MMT in 

the year 2000. Extension of contracts expirinq in this ti .. fr ... 

would increase co .. itted supplies to 30.3 MMT in 1990, 34.7 MMT in 

1995, and 34.0 KMT in 2000. As shown in Table 3 and Figure 1, 
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Proiect 1985 

Alaska 1969-1989 0.9& 

Brunei 1972-1992 5.14 

Abu Dhehi 1977-1997 2.06 

Indonesia 1977-2000 7.50 

Malaysia 1983-2003 4.57 

Indonesia 
(Badak II) 1983-2003 3.20 

Indonesia 
(Arun II) 1984-200. 3.30 

Indonesia 
(Incrant) 1987-1998 -

Australia 1989-2009 -

Condition A 

Condition B 

26.73 

2&.73 

*Potential Contract E~tension 

Ta))le 3 

1990 

c10& Tons) 

1995 

0.9& • 

5.14 

2.06 

7.50 

6.00 

3.20 

3.30 

o.n 
1.4& 

30.29 

29.33 

0.96 • 

!5.14 • 

2.06 

7.!50 

&.00 

3.20 

3.30 

0.&7 

!5.84 

34.&7 

28.57 

2000 

0.9& • 

!5.14 • 

2.0& • 

7.!50 

&.oo 

3 .2C 

3.30 

-
!5.84 

34.00 

25.84 

on~s 

2005 

0.96 • 

5.14 • 

2.06 • 

7.50 • 

&.00 • 

~.20 * 

3.30 • 

-
!5.84 

34.00 

!5.84 

Condition A: Total Potential Supply if all contracts are extended, 
as indiceted (*) · 

Condition B: Total Supply with no contract extensions 
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Indoneaia baa the qraataat ahara of Japan'• LNG aupply aarkat, 

currently aupplyinq over 50 percent of the d ... nds, and 

providinq aa auch aa 42 percent of total co .. itted aupply in the 

year 2000 if both Indonesian and other contract• are renewed. 

The United Statea, the firat exporter of LNG to Japan, currently 

has the eaallest aarket share (3.5 percent), aupplyinq 0.96 MMT 

froa Alaska's Cook Inlet area. Thia contract ia due to expire in 

1989. (Japan Gaa Assn., 1986; Wriqht, 1986). 

Recant projection• show that, evan if axiatinq contract& are 

renewed, will require additional aourcaa of LNG by the 

early 1990 1 &, aa ahown in Tabla 4. The pxojectad daaand for LNG 

in 1995 ranqaa fro• a 1ow acenario eatiaate of 36.2 MMT pro 

jected by the Institute of En•xqy Econoaica (lEE) in 1987 to 

40.0 aatiaated by the Japanaaa Kiniatry of International 

Trade and Industry (MITI) in 1983. Uainq only the aora con

servative 1987 astiaataa, the projected ahortfall for LNG in 

1995 ranqea froa 3.4 to 1.5 MMT. Tbia ahortfall in LNG daaand 

increaaea in the year 2000 to a ranqa of 11.2 MMT to 5.9 MMT, 
• 

and by 2010 froa 17.3 MMT to 9.1 MMT. 

Projected ahortfal1a in LNG would increaaa beyond thaaa 

projection& if: 

1) planned conatruction of Jepenaae nuclear power planta ia 

cancelled or delayed; · 
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Projection 
By: 

MI:TI 
(1983) 

Japan Gas 
Assn. 
(ll/86) 

IEE 
Lowest 
Scenario 
(5/87) 

IEE 
Hiqhest 
scenario 
(!5/87) 

1990 1995 

36.5 40.0 

32.6 37.5 

- 36.2 

- 38.1 

• 

Table 4 

(106 Tons) 

2000 ?QQ5 2010 ?030 

41.5 - - -

42.3 - - 66.0 

39.9 41.4 43.1 -

45.2 48.1 51.3 -
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2) the rate of conversion troa oil-tired to LNG-tire4 

electric power plant• increaaea: 

3) electrical power coa~·nies replace planned conatruction 

ot coal-fired qeneration plant• with LNG-fired planta: or • 

4) existinq LNG contract• are not extended. (See Figure 1). 

It should also be noted that potential LNG deaand fro• Korea 

and Taiwan represent• a siqnificant addition to tutnre Japaneae 

requirements.2 (IEE, 1987). 

The TAGS pzoject ia a favorable aource ot aupp1y tor projected 

deaand in and ~ould aeet all additional needa for LNG 

throuqh the year 2010 and beyond. Export of TAGS LNG would have 

a aiqnific•nt effect on reducinq exiatinq trade iabalancea 

between the o.s. and Japan. TAGS would qenerate a total of 

approxiaately $3.0 billion per year in qaa aalea if 14 MHT/year 

were aold at $4.00 per MCF. If TAGS aupplied 7 MHT to Japan in 

the year 2000, the o.s. would receive approxiaately $1.5 billion 

froa Japan. 

2 

1.5 

In early 1987, Taiwan beqan effort• to aeek an additional 

MHT per year aupply of LNG, to be iaporte4 atartinq in the 

1990'•· Korea'• aoat recent qovernaent plan need for 

an additional 3 MHT per year aupply of LNG by 1!195. 
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There are additional, intanqible benefits to the United States in 

capturinq the future aarket for Jap•neae LNG. A coabined u.s. 
supply of 7 MMT fro• TAGS and 1 MMT fro• Cook Inlet to Japan would 

represent approxiaately 20 percent of the total LNG aarket, 

increasinq Japan's dependence on the o.s. and decreasinq reliance 

on foreiqn coapetition. Other new contenders for future Japanese 

deaand include: 

o.s.s.R. 
Qatar 

Thailand 

(Sakhalin Project) 3 MMT/year 

6 MMT/year 

3 MMT/year 

Also, Malaysia, Australia, and Indonesia bave capacity to expand 

exiatinq supplies of LNG to Japen. · 

6.0 SUMMARY 

Based on the foreqoinq discussion, several basic atateaenta c•n be 

aade reqardinq the proposed TAGS project and .illpact on the o.s. 

natural qaa aarket. They are: 

0 Alaska in 

today'• qaa econoay, the voluae of qaa classified as 

reserves closely approxiaates that needed to 

both the TAGS an4 ARG'ts pxojecte. 
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o Developaent of qas resources in ANWR an4 reclassification 

of other qas resources on the Nottb Slope (once a qas 

transportation systea is in place) would substantially 

increase Alaska reserves. 

o Projected u.s. deaand for qas can be econoaically aet 

0 

0 

0 

with supplies froa the suppleaented by iaports, 

without developaent of a qas supply systea froa Alaska in 

the foreseeable future. 

Tbe Alaska qas r .. onrce ideally suited for 

liquefactJon and abipaent as LNG. 

aarket in Jap•n and other Pacific Ria countries 

will exist in the early 1990's. 

Tbe u.s. would qain both econoaic and poll 

advantaqes by •xportinq natural qas to allies in the 
• 

Pacific Ria. 

All of these stat .. ents support the TAGS project as proposed by 

Yukon Pacific Corporation. 
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JAPAN·s OVERALL TRADE 
WITH 

LNG PLIERS 
$57.63 

• 

a trade surplus with 
U. a deficit 
other pliers 

$0.81 $2.47 .46 $5.79 

.. source: Embassy of Japan 
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- ' Mr. P. J. Fleming 

Natural Gas Division :z: 
en• 

--'c:: • Economic Regulatory Administration 
Forrestal Building 
Room GA-090 
1000 Ir.dependence Avenue, S.W. 
Washington, D.C. 20585 

•• • 

Re: Yukon Pacific Corporation 
ERA Docket No. 87-68-NG 

,,, 

Dear Mr. Fleming: 

This letter is to provide you with a written record of 
my responses to your telephonic requests for clarification of 
certain matters contained in Yukon Pacific Corporation's (Yukon 
Pacific} application for authorization to export liquefied 
natural gas (LNG) from the United States dated and filed December 
3, 1987 (the "Application"). Your iaquiries and my responses are 
paraphrased below. 

o. 

A. 

Please clarify which date Yukon Pacific intends to begin 
exporting LNG and whether the export authorization 
sought to be in place on that date is for the full 14 
million tons per year capacity of the project or 
something less than that. 

The Application requests export approval for up to 14 
million metric tons of LNG per year beginning on the 
date of first delivery. The date of first delivery is 
indicated in the Application to be sometime in 1996. 
Yukon Pacific is adhering to its own time table in spite 
of the findings of the Institute of Gas Technology study 
which indicates that deliveries feasibly cc.ul!llence as 
early as 1993 or 1994. Yukon Pacific anticipates that 
some phasing of deliveries may be necessary prior to 
reaching the full 14 million metric ton capacity of the 
project but, until the Pacific Rim purchaser tments 
become final, the extent of the phasing, if any, will 
remain a variable. 

- -. : 
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Q. 

A. 

Q. 

A. 

A.IIORNKY8 

Please provide the annual equivalency "ex-ship" in cubic 
feet and British therm•l units for the proposed 14 
million metric tons of LNG. 

Fourteen ( 14) million metric tons of LNG is equivalent 
to approximately 660 billion cubic feet (Bcf) of natural 
gas and appr ly 730 trillion British therm•l units 
(TBtu) of heat energy. 

Does Yukon Pacific propose that the Taiwanese and South 
Korean purchasers will utilize the s•me pricing formula 
as that proposed for Japanese purchasers set forth on 
page 28 of the Application. 

Yes. The pricing formula set forth on page 28 of the 
Application is proposed as the formula to be 
incorporated into those purchase contracts entered into 
will all three Pacific Rim country purchasers. However, 
as footnote number 29 on page 29 of the Application 
attempts to make clear, the crude oils used in deriving 
the purchase price for Japanese purchasers may or 
not be the same crude oils used in deriving the purchase 
price for the Taiwanese and South Korean purchasers. To 
clarify further, the numerator of the pr ici 'lg formula 
represents an average per barrel price of a specified 
number (e.g., top twenty) and variety (e.g., Saudi 
light) of crude oils delivered into a specified ket 
(e.g., Tokyo) during the month prior to the 
determination. These variables (i.e., number of crudes, 
types of crude, and crude m•rket) may differ among the 
three countries because they are variables that will be 
determined through arms' length negotiation between 
Yukon Pacific and each individual Pacific Rim purchaser. 

Pursuant to your request, I have enclosed a copy of 
Yukon Pacific's application for an order authorizing a place of 
export filed with the Federal Energy Regulatory Commission on 
December 3, 1987. If this letter does not accurately reflect 
your inquiries or my verbal responses to your inquiries, or I m•y 
provide you with any further inform•tion, please inform me as 
soon as possible so that the application process m•y move forward 
expeditiously. Thank you for your time and attention to this 
matter. 

PCR/jmt 
Enclosure 

Yours v~ry truly, 

I \ I 

Patrick ;:. Rock 
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