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Use in Alaska of North Slope Natural Gas

A Survey of Prospects and Their Likely Impacts on an Alaska Gas Pipeline

INTRODUCTION

The Status of the Alaska Highway Gas Pipeline

In April 1982, Northwest Alaskan Pipeline Com-
pany announced a 2-year delay in its 6-year quest to
build the “Alaska Natural Gas Transportation Sys-
tem (ANGTS) from Prudhoe Bay through Canada to
the southern forty-eight states (Figure 1). That
announcement, coupled with a widespread belief
within the industry that the delay was really “indef-
inite,” spawned a growing skepticism about when and
whether the 26 trillion cubic feet (tef) of proved gas
reserves at Prudhoe Bay will become accessible to
energy users throughout the United States.

These reserves alone could satisfy the nation’s
entire demand for gas for well over a year, and as of
January 1982, they accounted for fully 13 percent of
U.S. proved reserves. But until a system is put in
place for moving the gas to market, the companies
producing oil at Prudhoe Bay will continue to reinject
the gas, which is an unavoidable co-product of oil
production.

The indefinite delay in building the gas pipeline
resurrects old questions about the appropriate time
and methods for disposing of North Slope gas. The
major producers (Exxon, Atlantic Richfield, and
Standard Oil of Ohio), along with the State of Alaska,
have the biggest stake in those questions. The three
companies hold almost all of the leasehold rights,
while the state maintains a one-eighth royalty inter-
est plus the usual taxing powers and development
concerns of a sovereign government.

One can be sure that the producers are now re-
examining the question of North Slope gas marketing,

and that they were doing so long before the ANGTS
sponsors formally acknowledged the project’s deep
problems. The State of Alaska has seized the oppor-
tunity as well. State agencies have to date contracted
$370,000 worth of consultant studies on gasline
alternatives, 1

In 1982, Governor Hammond appointed a
special committee fo guide overall state efforts to-
ward marketing Prudhoe Bay gas. Co-chaired by two
former governors, the committee took a fresh look at
the concept of an “All-Alaska” pipeline, combined
with an LNG terminal in Southcentral Alaska, for
marketing the gas. This approach was first promoted
in the mid-seventies by El Paso Natural Gas Company
but rejected by President Carter and the Congress in
1977 in favor of the Alaska Highway route.

In the fall of 1982, commiftee co-chairman
Walter Hickel appeared throughout the nation, and
on the pages of Business Week (November 25, 1982},
stumping for a reincarnated version of the El Paso

scheme, When the committee released its findings in

1B00z, Allen, & Hamilton, Inc. is studying “alternatives to
the Alaska Highway Gas Pipeline,” with final reporis due in
early 1983. Ebasco Services, Ine. is to assess the feasibility of
bringing gas to Fairhanks (Alaska’s second largest city) in the
abgence of the ANGTS pipeline, Specifically, the contractor
will examine both the feasibility of a small-diameter gas
pipeline and of burning gas on the North Slope and fransmit-
ting the generated electricity instead.

This article, which examines the possibilities for
using North Slope gas within Alaska, was orginally
written as part of a larger investigation for the U.S. Gen-
eral Accounting Office,
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January 1983,2 it found such a system to be econom-
ically feasible, under its chosen assumptions about
world oil prices, engineering costs, and competitive
factors. The dJanuary report found, however, that
“North Slope gas does not have a ready market in the
United States in the near term.” Consequently, the
most crucial difference between the committee’s
“Trans-Alaska Gas System’ (TAGS) and the earlier El
Paso plan is its targeted market: The TAGS pro-
moters envision exporting LNG to Japan.

Both the TAGS idea and the defunct El Paso
project have captured substantially more support
from the business establishment of Anchorage and
Southcentral Alaska than ANGTS was ever able to
get. The perceived benefits of an “All-Alaska™ system
that would bring North Slope gas into the state’s
principal population and industrial centers, meant
that competing proposals (including the Mackengzie
Valley and Alaska Highway systems) suffered an
unenthusiastic and often hostile reception from
influential Alaskans.

The delay of ANGTS (and the emergence of the
TAGS export idea) call for re-examination of public

2The Governor’s Economic Committee, Trans-Alaska Gas Sys-
tem: Economics of an Alternative for North Slope Ggs, Jan-
uary 1983.

policies on the federal level as well. The Alaska gas
pipeline was, after all, important enough to merit
Congresgional action four times between 1976 and
1982. In Hght of today’s conditions—a domestic (and
Canadian) gas glut with no end in sight, coupled with
soaring gas prices that have gone beyond market-
clearing levels—the perceived need for Alaska gas is
now far from compelling. Present conditions, more-
over, nullify some of the basic tenets of the ANGTS
sponsors, who assumed that “‘rolled-in* pricing, 3sup-
ported by a “cushion” of cheap price-controlled gas

would make it easy for U.S. markets to absorb the

high price of Alaska gas. 4

These changes mean that it is no longer obvious L
that the highest and best use for North Slope gas is to -

bring it into the other states as quickly as possible. .
Re-examining this basic point raises a host of ques-
tions aboul methods of transport, timing, and how-
much if any additional effort or assistance the federal
government ought to devote to the matter. One of:

3«Rolied-in pricmg * refers to the practice of averaging the dif-
ferent purchase prices of gas from several sources and sellmg_
under a single tariff based on this average. :

4¥or an analysis of the difficulties now faced by ANGT

sponsors, see Arlon R. Tussing and Connie C, Barlow, The.
Struggle for an Alaska Gas Pipeline: What Went Wrong? fo
the U.S, General Accounting Office, November 1982,
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Figure 1. Energy Resources of the Alaska Railbelt

Adapted from: National Economic Research Associates, Inc., “An Economic Analysis of the Proposed
Extension of the Phillips-Marathon LNG Contract with Tokyo Gas and Tokyo Efectric,”
May 1982,
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those gquestions meriting both state and federal atten-
tion is the extent to which North Slope gas might be
used in Alaska.

Purpose of this Report

Business and government leaders in Alaska have
put a lot of money and effort into examining pros-
pects for in-state use of North Slope gas. During the
past decade, public and private bodies have rigorously
explored a handful of schemes for using the gas to
promote regional economic development, foremost of
which was the as-yet unsuccessful attempt to intro-
duce a “world-scale” petrochemical complex based
on natural gas “liquids” (NGL’s) from Prudhoe Bay.
State agencies also appraised the likely needs of
Alaska homeowners and industries for gas as a source
of thermal energy and electric power,

In this report we take a broad look at the exist-
ing body of knowledge and experience accumulated
by public and private efforts. Our aim is to reveal the
underlying principles that determine which potential
uses of North Slope gas have a chance of success in
Alaska, From there, we have put together some nu-
merical estimates of those potential uses that are
plausible. Finally, we have attempted to put these
numerical estimates into perspective in order to pro-
vide insight into two specific questions:

1. Is there, perhaps, some way of putting all
or most of the gas to productive use within
Alaska, thereby eliminating the need to move
any of it through {franscontinental or trans-
oceanic systems?

2. If, on the other hand, in-state uses are un-
likely to provide suitable destinations for all or
most of the North Slope reserves, is there a
chance that such uses might, nonetheless, be
large enough to threaten the viability of ANGTS
Or a successor project?

Scope

In 1974, the State of Alaska amended its royalty
hydrocarbons statute (A3 38.05.183) to require pet-
iodic appraisals of ““intrastate domestic and industrial
needs” for state royalty oil and gas. The law grew out
of the state legislature’s fear that unless state energy
managers routinely reviewed the long-term supply
and demand outlook, piecemeal commitment of
publicly-owned hydrocarbons to outside purchasers
might uitimately deprive Alaskans and Alaska enter-
prises of access to essential state resources.

Since enactment of the law, the guestion of
what constitutes an “in-state” use has remained
fuzzy, But for the purposes of this report, we will
limit ““in-state use” to those activities which would
{1) use the gas right on the North Slope for oilfield
operations, including enhanced recovery of oil, (2)
process it into a non-fuel commodity (such as petro-
chemicals) destined for markets outside of the state
boundaries, or (3) actually consume the gas within
Alagka for a variety of energy applications.

One other definitional problem arises with re-
spect to North Slope gas. The “associated’ gas that is
stripped from crude oil during production activities
contains not only methane, but heavier hydrocarbons
too. Ethane and propane components of natural gas
liquids (or NGL’s) cannot be shipped through TAPS
because they tend to vaporize in a heated oil line,
They can move through a high-pressure gas pipeline
like ANGTS, or in a separate gas-liquids pipeline. We
shall, therefore, include in-state use of NGL’s in the
present survey,

USE OF NORTH SLOPE GAS IN ALASKA

Oilfield Operations

It takes energy to produce energy at Prudhoe
Bay. Oil must be gathered; the vapors, water, and
impurities separated; and the TAPS pump stations
fueled. The current program of gas-reinjection re-
quires fuel to run the compressors, while the water-
flood facilities under construction will add to fuel de-
mand. Finally, a gas pipeline and conditioning plant
would, if built, require energy resources,

Not surprisingly, practically all of the stationary
(as opposed to vehicular) equipment on the North
Slope now relies on produced gas. And it makes sense
for the operators to continue to use gas for field fuel
as long as it has a lower value per unit of energy than
oil sold at the wellhead. At a November 1982 well-

head price for Prudhoe Bay oil of about $20 per

barrel, the wellhead value of gas would have to ex-
ceed $3.50 per million btu (mmbtu) before it would
become economic to substitute oil in field operations.
There is little question that gas will continue to be a
cheaper fuel to burn on the North Slope, especially in
the absence of a gas transportation system.

Studies completed in anticipation of ANGTS?
calculated that field-fuel requirements of oilrelated
activities at Prudhoe Bay (including raw gas con-

sumed in TAPS pump stations numbers 1 through 4

5Raiph M. Parsons Company, “September 1978 Study Re-
port: Sales Gas Conditioning Facility at Prudhoe Bay, Alagka,” .
Volume [,
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north of the Brooks Range divide} would consume
about 11 percent of the energy value of the produced
gas and gas liguids and about 12.5 percent on a
volumetric basis. If the remaining gas is to be mar-
keted outside the North Slope, the “conditioning™
process would consume another 4 percent of the total
energy value and 9 percent of the volume. In addi-
tion, if construction of a gas pipeline were to make
gas available to TAPS pump stations numbers 5
through 9, the current throughput of 1.6 million
barrels per day implies use of an additional 33 million
cubic feet (mmef) per day of pipeline-quality gas. The
total would thus amount to about 16 percent of the
energy and 22.5 percent of the volume of produced
raw gas from Prudhoe Bay (Table 1).

Table 1

North Slope Gas Available for Export

Volume Energy
million cubic  billion btu
feet per " per day
day (mmef/d) {gross)
Produced {raw) gas 2,700 2,849
Less: field fuel and TAPS
pump stations nos. 1-4 (336} {309)
Less: gas-conditioning
plant fuel (248} {113)
Less: TAPS pump stations
nos. 6-9 (33} {(38)

Pipeline-quality gas available
for shipment 2,083 2,389

Sources: Connie C. Barlow, Matural Gas Conditioning
and Pipeline Design {luneau: ARTA, Inc,, for
the Alaska Department of Natural Resources,
1980), p. 33; also, Frank Fisher, Alyeska Pipe-
line Service Company, telephone communica-
tion to Barlow, December 20, 1982.

The producing companies expect this rate of
field-fuel use to continue throughout the period of oil
production. ® Considering the fuel needs of the gas
conditioning plant as well, field activities would con-
sume about 5.7 tef of the initial recoverable reserves,
leaving only 20.6 tcf for export out of the original
26.3 tcf of recoverable reserves in the Prudhoe Bay
Field. Taking into account the fuel requirements for

SRusselt Douglass, Petroleum Reservoir Engineer, Alaska Oil &
Gas Conservation Commission, telephone communicafion to
Connie C. Barlow, November 9, 1982,

gas reinjection before an export system is in place,
the total energy loss would be even greater.

Thus, field operations by themselves
account for a significant in-stalte fuel
demand for North Slope gas—more than
one-fifth of the available resource.

Enhanced Oil Recovery

Field fuel requirements have been generally
known ever since the ANGTS project was first
conceived, and the sponsors, therefore, have had a
pretty good idea of how oil field operations would
affect project feasibility. The big unknown with
respect to field demand for North Slope gas has
turned, instead, on questions about the amount of gas
that might be needed for enhanced oil recovery.

Immediately following the 1977 presidential and
congressional approvals of the Alaska Highway route
and its sponsor, the biggest question regarding en-
hanced oil recovery was whether the anticipated com-
pletion date for ANGTS would mean that gas would
be removed from the field too soon and at too great
a daily rate. In the early years of oil production, gas
reinjection was the only means for maintaining reser-
voir pressure; which is essential for maximum oil re-
covery. In 1977, reservoir dynamics were still largely
speculative and nobody was certain whether and
when a waterflood facility would be ready and able
to replace gas as the chosen repressuring agent.

By late 1982, with a waterflood facility under
construction and after 5 years of oil production
{yielding a far more certain understanding of the sen-
sitivities of hydrocarbon recovery to field operating
conditions), those fears were gone. In fact, if there is
any oil-related concern about gas off-take today, it is
that gas reinjection might be prolonged so far as to
endanger ultimate oil recovery. Too much gas thrust
back into the gas cap could spread unevenly, “finger-
ing” down into the oil zone below the gas and folding
back on itself, thereby separating a portion of the oil
from the main body of liquids. .

This particular concern does not carry much
weight among the producers and the state’s petrol-
eum managers. Kven if the engineering outlook did
change for the worse, it is likely that the State of
Alaska, with its one-eighth ownership interest, would
relax its laws pertaining to gas flaring if prolonged gas
reinjection endangered its royalty and tax revenues.

Reinjection into the gas cap, field-fuel require-
ments, and flaring are not the only local prospects for
gas disposal and use on the North Slope. The pro-
ducers are now looking at ways to use gas for “‘terti-
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ary”’ oil recovery. Tertiary methods allow producers
to retrieve more of the original oil-in-place than can
be accomplished through gas reinjection or water-
flooding alone. One approach is to alter the composi-
tion of the gas so that it will become “miscible” with
oil and can be injected directly into the oil zone.

In November 1982, the three major leaseholders
at Prudhoe Bay announced plans for a $100 million
enhanced-oil recovery project, using gas and gas
liguids. This pilot project for “‘miscible enriched gas
displacement” would affect only about 2 percent of
the entire producing area. The companies plan to take
a small portion of the produced gas stream (which is
about 74 percent methane by volume and 13 percent
carbon dioxide) and enrich it with the heavier NGL
components. The enriched gas, containing only 42
percent methane, would be able to mix freely with oil
at the high pressures that exist deep within the oil
zZone.

If the pilot project proves feasible and if the oil
reservoir responds favorably, the practice could be-
come more widespread. In theory, the entire gas
stream could be turned into a miscible fiuid by chem-
ically combining the methane molecules to form
heavier gas liquids. This approach hasg been advocated
by engineering staff at the University of Alaska as an
alternative to a gas-export project.8

An even more profitable use for otherwise un-
marketable North Slope gas may be for the extraction
of heavy oil by steam-injection or fire-flood. One
known heavy-oil formation on the North Slope may
turn ouf to hold two or three times as much oil-in-
place as the Prudhoe Bay field, but in the absence of
nearly free energy for ‘“‘thermally enhanced recov-
ery,” it may never be economic to produce,

Interest in the use of North Slope gas and gas
liguids for emhanced oil recovery is not surprising,
now that the ANGTS project is more-or-less officially
on hold. It is also not surprising that some business
and political leaders in Alaska are voicing fears that
an expanded miscible injection program might under-
mine a gas export scheme (which would generate
more construction aectivity). Nevertheless, it is im-
portant to remember that the escalation in interest is
largely pragmatic, Without ANGTS, the gas has at
best a zero wellhead value (and gquite possibly a

TGas reinjection repressurizes the gas eap above the oil zone
while waterflood boosts the pressure that the water layer
exerts on the oil from below,

8Michael J. Economides and Russell D, Osterman, “Options
for North Slope Gas Utilization” (Fairbanks: University of
Alaska for the Alagka Department of Commerce and Eco-
nomic Development, Division of Energy and Power Develop-
ment, April 1982).

negative value because of the costs of reinjection},
and any field use that could put gas on the positive
side of the ledger is, therefore, attractive.

Thus, when the waterflood facility be-
gins operations in mid-1984, North Slope
gas will no longer be an essential resource
for enhanced oil recovery. Modified into a
miscible stream, however, it may still offer
some additional value in oil recovery,
which may be an atiractive option if a gas-
export system proves infeasible.

The Petrochemical Option?

The prospects for converting North Slope hydro-
carbons into petrochemicals for export intc world
markets captured far more industry and state govern-
ment attention than any of the other possible in-
state uses, Petrochemical manufacturing was, in fact,
the state government’s most vigerously pursued pro-
gram for economic development between 1977 and
1981. ‘

During the first 2 years of the push for in-
state petrochemical manufacturing, the state targeted
North Slope crude oil as the raw material. It even zold
the bulk of its crude-oil royalties to Alaska Petro-
chemical' Company (Alpetco) on long-term contract.
Although oil sales began almost immediately, contin-
ued deliveries hinged on construction of a petrochem-
ical plant at tidewater somewhere in southcentral
Alaska. A year after the contract was signed, the
state agreed to a change in scope requested by Al-
petco. The proposed petrochemical plant was re-
placed by plans for a fuels refinery. The sponsoring
firms even adopted a new name, Alaska Oil Company.
But the refinery never materialized and the state is
still - trying to collect around $60 million in alleged
underpayments for royalty oil purchased before the
deal fell through.

Meanwhile, interest shifted to North Slope gas as
a feedstock for petrochemicals. More specifically, the
State (having learned a lesson from the Alpetco de-
bacle) hoped to entice credible businesses to build
a “world-scale” plant, using North Slope NGL’s as
feedstock, Alaska’s royalty share of liquids (primarily
ethane) would, however, have been insufficient for a
plant vield of ethylene and ethylene-derivatives in the

range of a billion pounds per year; so the state con-

9For an overview of the outlook for peirochemicals develop-
ment in Alaska, see A.R. Tussing and L.5. Krameyr, Hydrocer-
bons Processing: An Introduction to Fuels Refining and Pet-
rochemicals for Alaskans (Anchorage: University of Alaska,
Institute of Social and Economic Research, 1981},
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sidered swapping most or all of its North Slope roy-
alty methane for NGL’s owned by the North Slope
producers.

This prompted some concern, primarily within
the legislature, that homeowners and electric utilities
within the state would be denied an atfractive form
of energy if the petrochemical concept and the gas
swap ever materialized. In 1980, a legislative commit-
tee sought proposals for evaluating such in-state
needs, and allocated $150,000 for the project, A
study contract was never issued, however, mostly be-
cause the perpetual issue of state oil taxes heated up
once again and legislative budget priorities shifted.

Finally in 1981, proponents of an NGL’s-based
petrochemical industry experienced a major setback.
In exchange for an option to purchase Alaska’s share
of North Slope liquids, a consortium of companies
led by Dow Chemical and Shell Oil Company (Dow-
Shell) devoted over $5 million dollars of their own
money and employee time to a detailed feasibility
study. Dow-Shell concluded that the outlook for an
ethane-based facility was favorable, but with a crucial
hedge. The ten-volume study pronounced an ethylene
complex ‘‘economically feasible under the right con-
ditions” (emphasis added). Because construction
costs in Alaska were estimated at 1.7 to 2.1 times
those of the U.S. Gulf Coast, the study concluded
that project feasibility depended on “a favorable
Alaska ethane feedstock cost relationship to that of
the U.S. Gulf Coast.” Dow-Shell thereby officially
stated what many analysts both inside and outside of
state government had suspected for a long time:
Alaska is a poor place fo manufacture petrochemicals
unless it can offer an exceptional bargain on the gas
feedstocks.

The Dow-Shell report crushed further discussion
(at least for a while) of an NGL’s-based petrochemical
industry. Although world market conditions in 1983
make the petrochemical option even less realistic
(with state-subsidized plants in many countries
already in deep trouble), the TAGS proposal for a
combined gas and gasliquids pipeline has given
petrochemical enthusiasts in Alaska a new plat-
form. Use of North Slope gas for petrochemicals
manufacturing is, therefore, likely to remain a polit-
ical issue in Alaska; but it merits little, if any, nation-
al attention,

Conceivably, North Slope methane could be
turned into methanol, ammonia, and urea. An am-
monia/urea plant has been processging a small portion
of Cook Inlet natural gas for many years. But if world
markets could accommodate more methane-based
petrochemicals from Alaska, it is hard to understand
why Southcentral Alaska is not already supporting a

bigger indu'stryfespeéially since Cook Inlet gas
owners still reckon with a chronic oversupply of gas
and a limited world market for LNG. More specifi-
cally, a September 1982 report prepared for the U.S.
Maritime Administration 10 concludes that North
Slope gas processed entirely into ammonia and urea
would in 1985 surpass worldwide demand for addi-
tional sources by twenty times. Moreover, the study
suggests that OPEC nations still flaring surplus gastl
“appear capable of undercutfing market prices at
will,”

Overall then, nobody in Alaska ever seriously
considered or promoted construction of a second
ammonia-urea plant for use of North Slope methane,
Alaskans and the Dow-Shell group, instead, devoted
their full attention to the opportunities posed by the
enormous volumes of NGL’s available at Prudhoe
Bay—opportunities which, in the context of Alaska’s
remoteness and climate, offer very little real prospect
for industrial expansion.

In summary, development of o big
petrochemical operation in Alaska that
would consume a sizable share of North
Slope gas or gas liquids is not a realistic
prospeet.

Potential Use in Alaska of North Slops Gas Liguids

In 1980, Alaskans consumed 190,000 barrels of
propane or “‘bottle gas,” which is an important fuel
for cooking (and fo some extent heating) in the rural
areas of Alaska, Of that, 120,000 barrels came from
two in-state suppliers. Crude oil producers in Cook
Inlet’s Swanson River Field stripped about 50,000
barrels of propane out of the associated gas stream.
The Tesoro oil refinery, also in Cook Inlet, sold about
70,000 barrels to local distributors, The remaining
60,000 barrels were imported.12

It is doubtful that North Slope gas liquids would
prove more attractive in the existing bottle-gas indus-
try than Cook Inlet supplies or even imported pro-
pane. Certainly, until ANGTS or a successor pipeline
is built, Prudhoe Bay gas liquids will remain on the
North Slope, to be either reinjected or burned as field

1UICF, Inc., “Alaska Natural Gas Develoﬁment, An Economic
Assessment of Marine Systems.”

11gaudi Arabia alone flaved 1.4 tef of natural gas in 1980,
International Energy Agency, Natural Gas Prospects to 2000,
1982, p. 70.

1218, Kramer, R.B. Williams, and G.K. Erickson, “In-state
Use Study for Propane and Butane” {Juneau: Kramer Associ-
ates for the Alaska Department of Natural Resourees, October
1981).
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fuel. Because an ethanebased petrochemical plant
does not appear viable in Alaska, there is little basis
for a “gas Hquids” pipeline from the North Slope.
fiven if and when ANGTS or a successor project is
built, installing a stripping plant purely for local or
even statewide use of propane may prove infeasible.
From a national standpoint, it makes little sense
to investigate potential in-state use of North Slope gas
liquids in any greater detail. Ralph M. Parsons Com-
pany (September 1978 Study Report: Sales Gas Con-
ditioning Facilities af Prudhoe Bay Alaska) calculated
that North Slope Gas production, less field fuel and
conditioning requirements, would yield about 34,000
barrels of propane daily. If North Slope propane were
to take the place of propane imports at current levels
of Alaska consumption, less than .b percent of the
propane content of the ANGTS gas stream would be
affected. Even if the entire in-state demand for pro-
pane was furnished from the North Slope, it currently
would account for only 1.5 percent of the available

supply.

Markets for Compressed Natural Gas
{CNG) in Alaska Motor Vehicles

One potential use of natural gas in Alaska is as
motor vehicle fuel, Compressed Natural Gas (CNG)
can be burned in ordinary automobile and truck en-
gines after installation of a conversion unit that costs
$1,000 to $2,000. Energy-cost comparisons with gas-
oline can be very favorable. In Anchorage, for exam-
ple, the natural-gas equivalent of a gallon of motor
gasoline costs less than 2b cents at the gas distribu-
tor’s commercial rate, CNG-powered vehicles have
heen used for decades in Italy’s Po Valley, and are be-
coming numercus in other areas with relatively low-
cost natural gas, most notably Alberta and New Zea-
land. Many gas distributors throughout the Unifed
States power their own trucks with CNG,13

However, because of the conversion expense, the
large space in the vehicle occupied by the CNG equip-
ment, and the lack of filling stations, CNG conver-
sions in Alaska will likely be limited to fleet use, and
would constitute a negligible dent in the available
supply of North Slope gas.

North Slope Methane as Fuel for
Alaska Homes and Businesses

Geographic Considerations. When. considering
possible use of North Slope methane as a source of
energy for Alaskan households and commercial and
industrial enterprises, one needs to look no farther

13CNG Fuel Systems, Ltd., Natural Gas Auto Fuel Calgary,
Canada, 1982,

than the “railbelt” ‘(see Figure 1). The Alaska
Railroad joins the state’s two largest cities within this
north-south corridor; indeed, until 1972 when a road
was completed, the railroad provided the only direct
north-south connection. Three-fourths of all Alaskans
are railbelt residents, The rest of the state’s popula-
tion is scattered in relatively small communities
outside of the railbelt, while those that reside in even
the major towns of the Southeast panhandle are
barred by mountain, glacier, and sea from pipeline
access to any North Slope gas.

A “statewide’ system of gas pipelines to serve a
population about equal to that of Oklahoma City
(about 400,000), yet spread across inhospitable ter-
rain comparable in breadth to the span between Calif-
ornia and Florida, is ludicrous. Nevertheless, because
Alaskans have clustered in the railbelt, much of the
“gtatewide” need can be served by attending to the
needs of this one particular region. In 1981, for
example, the railbelt accounted for 86 percent of the
electricity consumed statewide.

Interfuel Competition. In evaluating how much
North Slope methane might be consumed in the rail-
belt for fuel or electric power generation, one must
examine the availability and relative atiractiveness of
other energy sources. The primary confenders for
shares of the railbelt energy market, in addition to
North Slope gas, are local coal, hydroelectricity, im-
ported and locally refined oil products, and gas pro-
duced in Cook Inlet.

It is hard to imagine a situation in which any
North Slope gas would absolutely be needed in the
railbelt, Local coal deposits provided most of the
gsouthern railbelt’s electricity until Cook Inlet gas
came onstream in the sixties, Even though coal con-
sumption throughout the railbelt as a whole peaked
in 1967, coal is still the most important fuel for elec-
tric utilities in the Fairbanks area. There, coal furn-
ishes virtually all of the power consumed on the two
military bases and the University of Alaska campus,
and most of the power generated by the area’s two
big electric utilities,

The biggest plant was built in 1967 by Golden
Valley Electric Association (GVEA) (serving the
greater Fairbanks area). The ‘““mine-mouth™ location,
110 miles south of Fairbanks at Healy, allows GVEA
to purchase coal at only $1.16 per mmbtu. A second
plant was planned, but never made it beyond the
blueprints because of air qualify constraints in the
vicinity of Mount McKinley National Park, reduced
demand, availability of surplus power from military
bases, and anticipated access to hydropower devel-
oped by the State.

The Nenana coal resources are far from de-
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pleted; the only real limit on production is lack of
demand. In addition, state leaders have been courting
foreign interests for potential development of the
even more extensive deposits of Beluga coal across
Cook Inlet from Anchorage. An export project might
provide sufficient economies so that Beluga coal
would be available at a reasonable price for utilities in
the southern raiibelt.

Meanwhile, state government is considering a
multibillion-dollar program for hydroelectricity. In
1982 the Alaska Legislature appropriated $18 million
to initiate construction of the Bradiey Lake project in
Southcentral Alaska (with an estimated total cost of
$500 million). A far bigger project is on the drawing
boards. Construction of two dams on the Upper Su-
sitna River, at a cost exceeding $5 billion, could pro-
vide over twice as much power (6200 GWh) as the
whole railbelt consumed in 1981 (2700 GWh). With
world oil prices and state petrodollars on the decline,
however, and the energy crisis over, we expect the
enthusiasm for big hydroelectric projects to diminish
substantially,

With respect to competition between North
Slope gas and refined oil products, it is almost be-
yvond comprehension to think of a situation in which
sufficient petroleum would not be physically avail-
able to meet virtually all energy needs within Alaska.
However, No. 2 fuel oil sells in the railbelt for almost
$7.00 per mmbiu—far above the price of coal or
Cook Inlet gas. It is even higher than conventional
estimates of the Fairbanks price of North Slope gas
delivered through ANGTS, which assume buyers will
pay the NGPA-regulated ceiling at the wellhead. 14

On the other hand, the world price of oil, and
hence the price to railbelt consumers, is already on
the decline. Elsewherel® we have predicted that oil
prices will continue to drop—perhaps as far as they
climbed during the 1970s. Nevertheless, it is pointless
here to speculate on future prices in Alaska for coal,
hydroelectricity, and fuel oil since the most formid-
able competitor that North Slope gas will have o face
is Cook Inlet gas, which already furnishes 88 percent
of the electric power generated in the southern
railbelt and heats 60 percent of the households.18

l4pattelle Pacific Northwest Laboratories, ‘“Railbelt Electric
Power Alternatives Study: Fossil Fuel Availability and Price
Forecasts,” for the Office of the Governor, State of Alaska,
March 1982,

15arion R. Tussing, “An OPEC Obituary,” in The Public In-
terest, Winter 19283. Also, “Reflections on the End of the
OPEC Era,” in Alaska Review of Social and Economic Condi-
tions, December 1982,

16pattelle Pacific Northwest Laboratories, ‘‘Railbelt Electric
Power Alternatives Study: Evaluation of Railbell Electric
Energy Plans,” for the Office of the Governor, State of Alaska,
February 1982, p. 7.68.

North Slope Versus Cook Inlet Gas. Because of
Prudhoe Bay’s energy wealth, gas resources in Cook
Inlet are often overlooked. But the Kenai Field in
Cook Inlet ranks among the ten richest gas fields in
the entire nation. The area-wide 3.6 tef of gas could
continue to supply local utilities at present rates of
consumption for 75 years. Even if the full capacities
of the existing LNG and ammonia-urea plants were
accommodated, the reserves would last for about
23 more years. 17

Even these measures tend to understate the po-
tential gas supply in Cook Inlet. Proved reservesld
constitute only that fraction of the resource hase
which producers have had a commercial incentive to
thoroughly explore. This kind of exploration is ex-
pensive and, in the absence of credible near-term
market prospects, there is no reason for the lease
owners to spend the money. Cook Inlet gas, after all,
is mostly “non-associated” gas that exists apart from
any oil. And unlike Prudhoe Bay, where the oil
producers could not help but prove up the gas re-
sources when going after the crude oil, Cook Inlet
leaseholders will require a far more certain market
outlet before sinking additional cash into test wells. A
good example of their reticence is the fact that
California gas companies sponsoring the ailing Pacific-
Alaska LNG project had to invest their own money in
gas exploration and reserve delineation in Cook Inlet,

Nobody, - therefore, knows the volume of gas
that resides in even known reservoirs just outside the
bounds of “‘proved” reserves, but unpublished egti-
mates in the industry tend to be in the 5-to-10-tcf
range. A 1981 U.S. Geological Survey report!?
estimates 5.2 tcf as the mean for undiscovered
recoverable regerves in Cook Inlet. That amount, in
addition to the volume of gas already known to exist,
would boost Cook Inlet reserves to a third of the size
of those at Prudhoe Bay.

The sheer volume of Cook Inlet gos,
coupled with the fact that it already has
undercut coal and oil in railbelt power and
space-heating markets, makes it the most
formidable competitor for North Slope gas.

In 1980, natural gas accounted for 70 percent of

1TThe LNG and ammonia urea plants were established by the
gas producers only because available gas supplies were far in
excess of local needs.

180y “jdentified economically recoverable reserves,” in the
terminology of Alaska’s Oil and Gas Conservation Commis-
sion).

19ys. Geological Survey, Circular 860, Estimates of Undis-
covered Recoverable Conventional Resources of Ofl and Gas in
the United States.
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all electricity generated in the railbelt. Natural gas
also cornered 55 percent of the region’s home-heating
market. All of this gas came from Cook Inlet wells,
and none of it was marketed outside of the southern
railbelt, 20

Gas owes its spectacular success as an energy
commodity to its abundance, proximity, and ex-
tremely favorable prices. The current average price of
Cook Inlet natural gas delivered to railbelt electric
utilities is $0.86 per mmbtu. This price compares to
mid-1982 purchases by electric utilities in other U.8.
cities that ranged from $3.50 to over $5.00 per
mmbtu.2l Anchorage consumers now enjoy electri-
city rates that rank among the lowest in the nation,
while Anchorage’s favorable rates for household pur-
chases of gas are unmatched.

In addition to cheap supplies, the Anchorage gas
distributor enjoys a luxury that few other American
utilities can boast. Producers have agreed to adjust
their deliveries to seasonal fluctuations in gas de-
mand, delivering about three times more gas in De-
cember than in August. Flexible delivery schedules
relieve the distributor of much of the usual invest-
ment burden of “peak-shaving” facilities, like under-
ground LNG storage or propane-air plants. This
supply flexibility is especially important in Alaska
where seasonal temperatures vary markedly and there
are few large industries that might be enticed into
“interruptible” contracts.

The reason Alaskang can obtain gas at such bar-
gain rates and under such favorable conditions is that
it is still sold under long-term contracts negotiated
before the OPEC-induced price flare-ups. But even
when those contracts expire, Anchorage gas and
electric utilities may continue to enjoy a buyer’s
market, if the utilities recognize their powers, because
the opportunities for selling the gas to anybody else
are so limited.

Until quite recently, Alaska leaders worried that
the planned export scheme of Pacific-Alaska LNG
would trigger higher prices for local sales of gas. In-
deed, this assumption was basic to the State’s most
recent studies on railbelt energy needs.?2 But the
LNG project is now on the verge of collapse, as are
just about all of the high-cost *“‘supplemental’” gas
projects that arose during the supply crunch of the
last decade. Accordingly, there is a good chance that
Cook Inlet gas will be available for local consumption

20 A)aska Department of Commerce and Economic Develop-
ment, “State of Alaska Long Term Energy Plan,” 1982,
p. ILE.2,

21 Energy User News, November 1, 1982,
22Battelle, “Railbelt Electric Power ., ., ” p, 7.68.

for many years to come and that the scale of supply
compared to demand will continue to endow local
buyers with a most favorable bargaining stance.

Because our assessment of likely Cook Inlet
availability and price differs markedly from the as-
sumptions used in state-sponsored studies (that are
the cornerstone of current energy planning activities),
the conclugions drawn from those studies are largely
useless here.23 Specifically, for reasons already
stated, we do not agree with the Battelle conclusion
that the supply of Cock Inlet gas to local markets
“could become a major problem ag early as 1990, and
almost certainly after the year 2000.” 24

We also disagree with Battelle’s estimate of 2 6.6
percent average annual increase in real prices for
Cook Inlet gas, on the grounds that world oil prices
have almost certainly peaked out already and that a
gas buyer’s market will continue in the area. 25

But even if Cook Inlet prices escalate enorm-
ously, it is difficult to think of e situation in which
those prices would be higher than the price of North
Slope gas delivered into the railbelt. From the stand-
point of transportation costs, Cook Inlet gas carries
an obvious advantage. It is only 80 miles from the re-
gion’s major population center, whereas North Slope
gas must travel 450 miles to reach even the northern
bounds of the railbelt region and another 350 miles
to get to Anchorage. Moreover, those first 450 miles
traverse one of the world’s harshest climates and
remotest terrains,

Despite 20 years of Cook Inlet production, no-
body has yet found it profitable to put in a 350-mile
gas pipeline to Fairbanks. Given that historical re-
cord, it makes little sense to probe the detfails of
building a small diameter, 450-mile pipeline to serve
Fairbanks with North slope gas, The only way that
North Slope gas would be an attractive fuel in even
the northern railbelt would be if local transport were
part of a far bigger system that ‘‘conditioned” and

23The one exception is a report by Gregg K. Erickson, “Nat-
ural Gas and Electric Power: Alternatives for the Railbelt,”
prepared for the Alaska Legislature in March 1981. We share
Mr. Eriekson’s judgment about future availabilities of Cook
Inlet gas.

245ee A.R. Tussing and G.K. Erickson, Alaska Energy Plann-
ing Studies (a review of three consultant studies submitied to
Alagka state agencies in fiseal-year 1982). Office of the Gover-
nor, Department of Policy Development and Planning, Novem-
ber 1982. In December 1982, the Anchorage gas-distribution
utility (Enstar) announced the purchase of additional reserves
of Cook Inlet gas at an initial price of $2.32 per mmbtu—
almost one dollar less than the regulated ceiling price. The act-
ual purchase price will be indexed to oil prices, promising even
lower levels in the future.

25Rattelle, “Railbelt Electric Power. .. )’ p. iv.
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carried the bulk of North Slope gas to markets out-
side of Alaska. Even then, recent estimates of the por-
tion of the ANGTS tariff that a Fairbanks purchaser
would pay, puts North Slope gas at about $3.80 per
mmbtu (1982 dollars), even if the wellhead price
were zero.26

The State of Alaska has, nevertheless, contracted
with Ebasco Services, Tnc. to probe the cost and en-
gineering details of building a smali-diameter gas pipe-
line or a high-capacity electrical transmission line
from the North Slope to Fairbanks. Whatever the
quantitative results of the study, there exist some
overriding qualitative obstacles. Foremost are the
transportation-mileage observations noted above (that
argue against either locally-scaled delivery systems for
North Slope gas or electricity generated on the North
Slope) and the pre-filed ANGTS tariff which portends
even more onerous charges for a gas pipeline scaled to
in-state needs.

Overall, the only way that North Slope gas could
offset the transportation advantage of Cook Inlet gas
would be if it made up for the difference through re-
duced wellhead charges. Although some analysts still
assume that the wellhead price ceiling for North
Slope gas set out by the Natural Gas Policy Act of
1978 (NGPA) will defermine the actual price, it is
fairly safe to conclude that under today’s market con-
ditions and those likely to prevail tomorrow, the
North Slope producers would feel lucky to get any
pogitive price at the wellhead. Gone are the days
when gas companies expected to pay and producers
expected to get $1.45 per mmbtu in 1977 dollars
(and $2.32 in mid-1982 dollars) for North Slope gas.
Gone also are the days when those same companies
quibbled over whether conditioning costs should be
added onto or incorporated within the regulated
ceiling.

Nevertheless, even if a Fairbanks utility could
acquire gas at Prudhoe Bay for next to nothing, the
delivered price would probably not be a lot less than
the going rate for Cook Inlet gas. For, as mentioned
above, Cook Inlet is still a buyer’s market and is
likely to remain one for some time. About a third of
all gas produced in the Inlet in 1981 was reinjected,
and much of this reinjection was in excess of pres-
sure-maintenance requirements,

A buyer’s market for Cook Iniet gas is particu-
larly likely under those circumstances that would
make an export scheme for North Slope gas infeas-
ible. Cook Inlet gas also suffers enormous cost ob-
stacles for out-of-state shipment, The very technolog-
ical and worldwide supply conditions that make it
difficult to market North Slope gas will, likewise, dis-

26Battelle, “Railbelt Electric Power. .. ,” p. vii.

courage interest in Cook Inlet gas. 1t is not, therefore,
out of line to expect Cook Inlet wellhead prices to re-
main far less than prices that will prevail in gas-
producing areas to the south.27

If ANGTS or a similar system were built, is it
likely that North Slope gas could then undercut Cook
Inlet supplies for a share of railbelt energy markets?
That question is best answered separately for space-
heating and power generation and for northern versus
southern railbelt consumers,

Northern versus Southern Railbelt Consumers.
With respect to space-heating markets, North Slope
gas carried to the northern railbelt by ANGTS would
almost certainly be far too expensive to deliver
to the southern railbelt via a small-diameter spur
pipeline, For the same reason, however, North Slope
gas would probably hold the advantage over Cogk
Inlet gas in Fairbanks. Sales of Cook Inlet gas in the
northern railbelt would require that somebody in-
stall a system to carry it north—an event that has not
yet occurred despite 20 years of availability and re-
markably cheap wellhead prices. -

Moreover, ANGTS will come into being only if
North Slope gas can be delivered to consumers in the
U.S. Midwest at prices competitive with residual oil.
And if that were the case, a Fairbanks gas utility
should be able to obtain supplies at a far lower rate,
and one that could undercut local prices for fuel oil.
Many residents might still choose to burn wood,28
but of the nonrenewable energy resources, North
Slope gas would be the clear winner in the more
densely populated areas. Nevertheless, because of
residential sprawl and because users would have to
bear the costs of conversion, it is probably safe fo
agsume that gas sales in the northern railbelt would
satisfy no more than half of the region’s household
and commercial thermal demands. For example, even
after 20 years of gas deliveries in Anchorage, only 60
percent of all households are hooked into gas.

Susitna and the Intertie. Sale of North Slope Gas
to railbelt electric utilities is far less promising, The
biggest stumbling block is the fact that within a year
or two, power generated from Cook Inlet gas will

273¢e note 24 regarding the December 1982 Enstar purchase,
Even though this gas-purchase price seems low by national
standards, the likely condition of worldwide gas markets and
Cook Inlet markets in particular could set the stage for even
better bargains in future transactions.

281n 1981, 23 percent of all households in Anchorage used
wood as a secondary heating source, while nearly 15 percent
of the homes in outlying areas used wood as the primary heat-
ing source. (Alaska Department of Commerce and Economic
Development, “State of Alaska Long Term Energy Plan,”
1982, page I1-16.)
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have penetrated even the northern railbelt, via an
electrical intertie that connects Fairbanks utilities
with Anchorage power supplies.

In addition to meeting immediate needs for
power pooling, the $130 million intertie funded for
construction is scaled to accommodate the enormous
load of Susitna River hydroelectricity, if that multi-
billion dollar project is actually built. What the inter-
tie means now, however, is that within a short time,
Fairbanks utilities will be capable of meeting energy
demands in the northern railbelt by using power gen-
erated in Anchorage. More specifically, Cook Inlet gas
will be able to capture whatever portion of the Fair-
banks electric-power market is not constrained by
already-installed commitments. One of the arguments
in favor of state funding of the intertie was that it
would make cheap Cock Inlet gas ““accessible” to
consumers in the northern railbelt.

Although the state has substantial cash and pol-
itical capital invested in analysis and promotion of
the Susitna dams, this effort is likely to meet with no
more success than the state’s ambition to foster a big
petrochemical industry. However, even if the Susitna
effort is dropped, the intertie wili still be available for
shipping power in either direction and from any
source,

Consequently, if and when North Slope gas be-
comes available, it will have to compete with power
generated from Cook Inlet gas, or perhaps even Su-
sitna hydroelectricity, that is transmitted throughout
the railbelt. Unless the price of gas delivered out of
ANGTS at a tap near Fairbanks is substantially less
than the wellhead price of gas in Cook Inlet (an un-
likely prospect), its penetration of the southern rail-
belt electrical-generation market is out of the ques-
tion,

Penetration of even northern railbelt electricity
markets by North Slope gas may not be as easy as one
might first suspect. The conditions under which rail-
belt utilities will be regponsible for continued amorti-
zation of the fixed costs of the state-funded intertie
are not yet established. However, it i clear that sub-
stantial conversion of utilities in the Fairbanks region
to North Slope gas would seriously interrupt those
payments. In that event, the state would either have
to accept a stretched-out depreciation schedule for re-
covery of its capital costs, or the power transmitted
via the intertie on a pooling basis for emergencies and
peak shaving would be tremendously expensive,

A Forecast of Railbelt Fuels Demand for
North Slope Methane

On balance then, the maximum level for in-state
use of North Slope gas that we believe is reasonably

plausible rests on the Tollowing assumptions:

1. No North Slope gas will be consumed by
energy users in Alaska’s most populous region
(the railbelt) until ANGTS or a similar gas-
export system is installed.

2. Even with ANGTS, North Slope gas will
not be able to penetrate either space-heafing or
electric power markets in the southern railbelt.

3. With respect to in-state fuels use, the
main market for North Slope gas that is likely to
develop entails perhaps half of the residentiol
agnd commercial space-heating load in the north-
ern railbelt. It is less likely though plausible that
North Slope gas would take over the civilian and
military power generation markets in the north-
ern railbelt. Finally, it is conceivable that ONG
could capture some share of the motor-vehicle
fuels market. Again, these developments are
possible only upon completion of ANGTS or a
successor export-oriented pipeline.

For the purposes of this study, a forecasting
approach that avoids niggling specificity offers the
greatest insights. In the quanfitative analyses that
follow, we have therefore attempted to arrive at a
good ballpark estimate, and to reveal the sensitivities
of key assumptions, regarding future in-state fuels
demand for North Slope gas.

In a 1977 report, Doyon, Ltd., the Native Re-
gional Corporation in the interior of Alaska, pro-
jected that if ANGTS were completed as originally
scheduled, the Fairbanks region in 1988 could sup-
port 11.5 billion cubic feet (bef) in annual gas sales
(2.2 bef residential, 1.7 bef commercial, and 7.5 bef
for military and nonmilitary electric power); by
2008, total sales could rise to 18.1 bef per year.
Battelle Pacific Northwest Laboratories, in a 1981 re-
port prepared for the State of Alaska, forecast that

- completion of the railbelt electrical intertie would in-

duce about 3.4 bef of additional sales of Cook Inlet
gas in order to satisfy gas- based power demands by
utilities in the northern railbelt.2

Another useful calculation takes the existing
population of Fairbanks and the existing power gen-
eration, and translates it into potential gas sales, If gas
were to penetrate 50 percent of the space-heating
market,30 in Fairbanks, which has a population less
than one-third the size of the Anchorage area, foday’s

29Battelle Pacific Northwest Laboratories, ““Cook Inlet Natur-
al Gas: Future Availability and Price Forecasts,” for the Office
of the Governor, State of Alaska, February 1981,

3D\’V’nich is a little less than the current penetration of Cock
Inlet gas in Anchorage, a mature gas market,
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commercial and residential space-heating market in
Fairbanks would consume a little less than 8 bef per
year. If the entire region’s power requirements were
also baged on North Slope gas (operating at efficien-
cies on a par with Anchorage utilities), military and
civilian utilities combined would burn around 7 bef
per year. The total power and space-heating demand
would, therefore be about 15 bef per year. This is not
too far from Doyon’s 2008 forecast of 18 bef,

Annual demand of, say, 20 bcf per year would
amount to only 2,75 percent of the gas throughput
planned for ANGTS. Even if the population in the
northern railbelt were to double, the in-state fuels
demand for North Slope gas would hardly be notice-
able,

Considering both electricel and space-
heating needs, therefore, the maximum
plausible forecast of in-state fuels demand
for North Slope methane (1) is contingent
upon construction of ANGTS or a succes-
sor pipeline, (2) suggests that only the
northern railbelt would receive North Slope
gas, and (3) would account for perhaps 3
percent of the anticipated throughput of
ANGTS during the early, most vulnerable
years of the project, increasing there-
after in proportion with population growth
in the region.

CONCLUSIONS

In-State Demand for North Slope Gas, The only
in-state demands for North Slope gas that are inde-
pendent of the proposed Alaska Natural Gas Trans-
portation System (or a successor project) are various
field operations, especially those attendant to crude-
oil production. Not only are field uses the most cer-
tain, they are by far the greatest. Perhaps one-fifth of
the recoverable gas reserves at Prudhoe Bay will be
needed for fuel requirements by the petroleum indus-
try on the North Slope.

In addition, an as-yet unknown velume of me-
thane and gas liquids may prove to be of some worth
for enhanced oil recovery, through processes (such as
miscible flood or gas-fired steam injection) that are
more complicated than simple gas-reinjection, but
which offer greater benefits. Nevertheless, it is un-
likely that there would be much interest in any of
these activities if completion of a gas-export system
were certain and promised producers a higher well-
head value.

It is not likely that any of the remaining gas vol-
umes will be diverted into petrochemicals manufac-
turing within Alaska. What’s more, if such an industry

were to develop, it would almost certainly use ethane
and perhaps propane as feedstock rather than me-
thane, which is the key component of “natural gas”
and the targefed commodity for shipment through
ANGTS.

The only other in-state destination for the NGL
components of North Slope gas would be the “bottle
gas” industry, which pressurizes and packages pro-
pane for use in rural portions of the state. This use,
however, would barely make a dent in the available
supphlies of gas liquids produced on the North Slope.
The market for compressed natural gas (CNG) could
conceivably amount to as much as 10 percent of the
Fairbanks demand for motor fuels, but such a small
market would be insignificant in the context of anti-
cipated North Slope production levels.

Finally, demand for North Slope gas by Alaska
households and businesses would be limited to the
three-fourths of Alaska’s population that lives in the
railbelt, and such demand would only arise if ANGTS
ot a similar export pipeline were built, Moreover, the
maximum plausible scenario of railbelt demand,
shown in Table 2, implies that price considerations
would restrict marketing to the northern, less popu-
lated, section of the railbelt. During the early, most
economically vulnerable years of ANGTS operations,
in-state fuel demand for North Slope gas would not
likely exceed 3 to 4 percent of the pianned pipeline
throughput.

Table 2

Maximum Plausible Forecast for In-State Use of
Prudhoe Bay Natural Gas, circa 1990-1995
{million cubic feet per day)

Petro- 5. N, Railbelt
Field chemi- Rail- Heat- Elec-
Kay Assumptions Fuel cals belt ing tricity Total
Interstate gas trans- 617 0 0 2060 20-60 657-
port system 737
does exist
Interstate gas trans- 336 ] 1} o 0 336
port system does
not exist

Overall then, fuel requirements in the Prudhoe
Bay field and for operation of TAPS account for the
only substantial in-state use of North Slope gas. These
uses as currently anticipated will consume about a
fifth of the recoverable gas resource. The biggest un-
known is the amount of additional gas that will be-
come valuable on the North Slope for enhanced re-
covery of crude oil. Nevertheless, it is unlikely that
producers would opt to reserve such gas if and when a
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viable export system takes shape that promises a
greater wellhead return.

The national significance of these conclusions is
two-fold:

1. If an export project proves viable, it is
very unlikely that in-state demand for gas—
whether for petrochemical production, fuels use,
or enhanced oil recovery—would substantially
diminish the volume that indusiry and govern-
ment planners now consider to be the available
supply, In-state use, on its own, would therefore
pose no threat to the continuing viability of
such a system.

2. Foreseeable in-state uses, (with the possi-
ble exception of gus-driven techniques for en-
hanced oil recovery soon to be tested), will be
too insubstantial even to begin replacing ex-
port-oriented projects for disposal of North
Slope gas.

Potential Gas Reserves, The range of uncertain-
ties regarding all potential in-state uses, whether in
the oil field or elsewhere, becomes almost trivial
when compared to the far greater uncerfainties about
future gas discoveries.

The Prudhoe Bay gas reserves {(now iotalling
26.3 tef) are not the only reserves known or believed
to exist on the North Slope. Even in 1982, the oil
companies had already announced plans to develop

the Endicott Field in the Beaufort Sea, estimating its
natural-gas production at about 250 mmct per day.

In September 1982, the oil industry paid $2 bil-
lion for leasehold rights offshore in the Beaufort Sea.
The U.S. Department of the Interior estimates that
those leases (the Diapir Field) may contain 14.8 tef
of gas and 2.8 billion barrels of oil.31 The depart-
ment also estimates gas reserves in the as-yet-unleased
Barrow Arch section of the Beaufort Sea at 4.2 tef of
gas and .9 billion barrels of oil. Moreover, some
experts forecast that up to 100 tcf of gas ultimately
awaits discovery in the North Slope region. 32

If gas is found in the Diapir Field and Barrow
Arch in quantities that prove the Interior Depart-
ment’s predictions correct, the amount of gas avail-
able for shipmeni from the North Slope would in-
crease by 72 percent. And if the forecasts of 100 tef
of gas are valid, then the amount of gas yet to be
found on the North Slope will ultimately total almost
four times that which Prudhoe Bay now has to offer,

The amount of North Slope gas that
may be required for in-state needs is several
orders of magnitude less than the possible
amount of gas that may still await discov-
ery in northern Alaska.

3ly.s. Department of the Interior, “Secretarial Issue Docu-
ment for Tentative Proposed Final 5-year OCS Leasing Pro-
gram,” March 1982,

32Testim0ny of Secretary Edwards, U.S. Department of
Energy, at the 1981 Congressional “waiver” hearings.
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Established in 1961 by the Alaska Legislature, the Institute of Social and Economic Research oper-
afes as a principal research organization within the University of Alaska system. Since its early beginnings
on the Fairtbanks campus, ISER has developed into a full-scale economic and social science research insti-
tute, dedicated to applying its multi-disciplinary skills to the problems of social and economic change in
Alaska Presenily headquartered in downtown Anchorage at 707 A Street, with offices in Fairbanks and
Juneau, the institute now comprises a select staff of professionals, whose academic backgrounds and
research experiences encompass a broad spectrum of professional disciplines and policy issues.

ISER investigates such issues as the economics of natural resource development, principally petro-
leurn and fisheries, and multiple-use land management; the social and economic impacts of resource devel-
opments such as oil and gas pipelines, petrochemical facilities, and hydroelectric projects; the state’s trans-
portation and energy requirements; the development of human resources; and the effects of modernization
on Alaska Native peoples and culttires and on the quality of life in Alaska,

Other important ISER objectives are to:

e Provide professional assistance to public and private organizations to help meel socioeconomic
needs of Alaska’s population. Statfmembers serve as advisors to or members of the Alaska Native
Foundation, the Cook Inlet Native Foundation, {the Women’s Resource Center, the Alaska Perma-
nent Fund, and the Alaska Census Advisory Committee,

o Sponsor discussion of public issues, Examples: the Alaska Growth Policy Symposium, the Alaska
Constitutional Review (both co.sponsored by the Alaska Humanities Forum), and the Alaska
Science Conference.

e Contribute to the academic progrem of the University of Aluska and assist in the establishment of
graduate programs in the Social Sciences. In addition to their instifute responsibilities, staffmem-
bers offen teach within their disciplines., Correspondingly, members of the University’s teaching
faculty are affiliated with ISER and participate in its research activities.

® Promote the exchange of information befween the University of Alaska and other institutions.
Examples: sponsoring faculty exchanges and visiting professors; exchanging institute publications
with other research institufes in the U.S. through membeyship in such professional organizations as
the Association for University Business and Economic Research (AUBER); and exchanging infoy-
mation with the USSR Academy of Sciences.
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RECENT INSTITUTE PUBLICATIONS

The Institute of Social and Economic Research is part of the University of Alaska and has branches in
Anchorage, Fairbanks, and Juneau. In addition to the Alaske Review of Social and Economic Conditions,
the institute publishes ISER Reports, Occasional Papers, Research Summaries, and other special publica-
tions. Recent institute publications include:

REVIEWS REPORTS

(Free subscription upon request)
e Alaska’s Constitutional Convention, Victor Fischer

e “Vocational Edueation in Alaska: Central Issues L ittt it e i e a e $4.00
and Problem Areas,” Judith Kleinfeld and Lynn

Wright. e Energy Development and the North Slope Inupiat:

Quantitative Analysis of Socigl and Economic

® “Prospects for a Bottomfish Industry In Alaska,” Change, Jack Kruge,etal. . . ........ ... $6.50

Michael J. Scott.
e North Slope Borough Government and Policy-

e “Alaska’s Unique Transportation System,” John making, Gerald A, McBeath. . . ... ...... $6.50
Gray.
s ) . e The Dynamics of Alaska Native Self-Government,
e “Different Paths, ’of In_uplat Men and Women in the Thomas A. Morehouse and .Gerald A. McBeath
Wage Economy,” Judith Kleinfetd. $7.50
“Pri d — k. d the U.S, — , _
¢ 19?38% ::11 LIiIrifi(;HIlJeeSasﬁ laska an © , 1967 e A Century of Servitude: Pribilof Aleuls Under
? : : U7S. Rule, Dovothy K. Jones . . . .. ...... $9.00
e “The Alaska Railroad: Overview and Operational
Alternatives,” John Gray and John T. Givens, o Analyzing Economic Impaect in Alaska, Scotf
Goldsmith . .. ............ .. ... ... $5.00
o “Federal Revenues and Spending in Alaska,” Scoit
Goldsmith and J, Phillip Rowe, e Hydrocarbons Processing, Arlon R. Tussing and
LoisS. Kramer . . . .........couuuunn 5.00
e “The Demand for Labor in Alaska,” Theodore ot amer $
Lane, e An Alaska Census of Transportation, John T. Gray
e ‘““Reflections on the End of the OPEC Era,” Arlon and J. Phllllp Rowe ... ..........c.... $7.50
R.. Tussing,
e Subsistence and the North Slope Inupiaf: the
e “Sustainable Spending Levels from Alaska State Effects of Energy Development, John A, Kruse
Revenues,” Scott Goldsmith, e $4.00
\) For further information on institute publications, contact the Anchorage office of the Institute of Social
and Economic Research, 707 “A” Sireet, Suite 206, Anchorage, Alaska, telephone 278-4621.
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