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AUTHORITY

The Division of Oil and Gas issues a revised supply and demand report each year to comply with AS
38.05.183(d), which states: '

"(d) Qil or gas taken in kind by the state as its royalty share may not be sold or otherwise disposed of for
export from the state until the commissioner deterniines that the %falty-m-kl,nd_ oil or gas is surplus to the
present and projected intrastate domestic and industrial needs. . The commissioner shall make public, in
writing, the specific findings and reasons on which his determination is based and shall, within 10 days of the
convening o? a regular session of the legislature, submit a report showing the immediate and long-range
domestic and industrial needs of the state for oil and gas and an analysis of how these needs are to be mel."
(See Appendix D for discussion of statutory definitions.)






EXECUTIVE SUMMARY

This report compares estimates of the quantity of
available Alaska oil and natural gas reserves with
estimates of how much oil (refined products) and
gas Alaska will consume in the 15 year period
between 1988 and 2002.

CHAPTER 1 briefly describes the state’s royalty
oil program.

CHAPTER 2 lists high-, mid- and low-range es-
timates of oil and gas reserves and their respective
royalty shares. Mid- and low-range estimates as-
sume relatively stable oil prices. High-range es-
timates assume increasing oil prices and
additional enhanced oil recovery efforts. The
lower figures, therefore, are prudent values for
making long range policy considerations. The
mid- range estimate for oil is 7.0 billion barrels of
oil, which will yield an estimated 897 million barrel
state royalty share. The mid-range estimate for
gas is 31.7 trillion cubic feet, of which the state’s
share will be 3.8 trillion cubic feet. The North
Slope will produce about 99% of the state’s royalty
oil and a little over 90% of the royalty gas.

The chapter includes an estimate of North Slope
production for the 25 years between 1990 and
2015.

The chapter also discusses factors which may af-

fect the state’s oil and gas reserves.

CHAPTER 3 presents historical data on produc-
tion and consumption of Alaska oil and gas. Prud-
hoe Bay oil production peaked in 1987, declined
slightly in 1988 and declined substantially in 1989.
North Slope regional production peaked in 1988.

Between 1977 and 1988, annual fuel consumption
grew from 0.7 to 1.9 billion gallons, and annual gas
consumption grew from 205 to 409 billion cubic
feet.

CHAPTER 4 forecasts how much oil and gas will
be consumed in Alaska between 1990 and 2004.
Alaska will probably consume about 26 billion
gallons of fuels and 5 trillion cubic feet of gas
during that period. Consumption growth rates
will be considerably lower than in the early and
mid-1980s. Between 1990 and 2004, estimated an-

nual growth in consumption may be as low as 1%
for both oil and gas.

CHAPTER 5 compares estimates of state reserves
and future production with estimates of future
consumption. The comparison shows that not
only are current reserves more than adequate to
meet the demands of Alaskans for the next 15
years, but that significant quantities are surplus to
requirements and, therefore, are available for ex-
port from the state.

The supply and demand projections in this report
are accurate only if their underlying assumptions
are accurate. Demand is difficult to predict be-
cause in-state consumption is influenced by
economic and population growth which in turn is
influenced in large part by world energy and
natural resource prices. For example, develop-
ment of a new hydroelectric project in South
Central Alaska (other than Bradley Lake) or a
coal-fired electric generation project could
dramatically affect the in-state demand for natural
gas, particularly after the late 1990s. Future ex-
pansion of the natural gas, ammonia-urea or
petrochemical export market would similarly af-
fect in-state natural gas availability, as well as
prices.

A wide range of probabilities also affects supply
projections. The mid-range estimates of oil and
gas reserves are likely outcomes; however, a gas
pipeline from the North Slope remains very uncer-
tain and development of certain proven oil and gas
fields beyond existing infrastructure is ques-
tionable at today’s oil prices. Undiscovered
resources are highly speculative, and are not
relevant to this projection. Even if these undis-
covered resources exist (which they may not),
there is no guarantee that they will be discovered
or developed in time (or if ever) to assure long-
range continuity. For the most part, major oil and .
gas firms will search for and develop reserves in
response to world market conditions, not because
of surplus or deficit conditions in Alaska’s relative-
ly small intrastate market.






CHAPTER 1
ROYALTY OIL PROGRAM

When a landowner leases or sells the right to
explore for and develop oil and gas, it usually
reserves to itself a percentage of the oil and gas
ultimately produced if exploration is successful.
That percentage is known as a royalty interest or
royalty share. The State of Alaska holds a royalty
interest in the lands it has leased for oil and gas
exploration and development and receives royalty
payments and "in-kind" royalty oil from oil and gas
production in Cook Inlet and on the North Slope.

Alaska Statutes and state oil and gas lease terms
allow the state to take its royalty share of oil and
gas either "in-kind" or "in-value.” When the state
takes its share of production in-kind, the Commis-
sioner of the Department of Natural Resources,
acting on behalf of the state, sells the oil or gas
through negotiated contracts or competitive sales.
When the state takes its royalty share in-value (i.e.,
as money), individual lessees market the state’s
royalty portion with their equity production and
pay the state the value they receive for the product.

Presently, the state takes North Slope royalty oil
both in-value and in-kind. All four in-state
refiners, Chevron, Tesoro, Petro Star/Chevron,
and MAPCO, hold long term contracts with the
state to purchase royalty oil. Tesoro, however has
announced that it does not intend to renew its
contract with the state. The state also has a long-
term contract with Golden Valley Electric As-

sociation in Fairbanks. Tables 2.2 and 2.3 depict
estimated North Slope and Cook Inlet production
to the year 2014 as well as the state’s existing
royalty oil contract obligations for that period.

The state began taking all Cook Inlet royalty oil
in-kind in early October 1985 in preparation for
offering it for export. In late October the U. S.
Department of Commerce announced its intent to
permit the export of Cook Inlet crude oil in one-
year contracts. The Department of Natural
Resources subsequently has issued three consecu-
tive one-year contracts with Chinese Petroleum
Corporation of Taiwan.

The first contract extended from July 9, 1987 to
July 8, 1988 and exported 3,600 barrels per day.
The second contract ran from December 1, 1988
to November 30, 1989 and exported about the
same volume, In the interim between July and
December 1988, the state received in-value pay-
ments for its Cook Inlet royalty oil. The third
contract, which began on December 1, 1989, will
export about 3,200 barrels per day.

The "Free Trade" bill with Canada will allow the
export of up to 50,000 barrels per day of Alaska
North Slope crude to Canada, presumably Van-
couver. The U.S. currently exports small quan-
tities of crude and refined products (less than
100,000 barrels per day) to Canada. Canada is a
major exporter of crude oil to the U.S. with daily
exports averaging more than 550,000 barrels of
crude oil.






CHAPTER 2

RESERVE ESTIMATES AND ROYALTY SHARE

Introduction

This chapter discusses estimates of Alaska’s oil
and gas reserves and the state’s royalty share of
these reserves. The reserve estimates have been
developed for three different cases. Analysts used
the specific royalty terms of individual oil and gas
lease contracts to calculate the state’s royalty share
_ of the reserves in each field. The low-range es-
timates assume falling oil and gas prices and/or
poorer-than-predicted reservoir performance.
The mid-range estimates assume relatively stable
oiland gas prices and anticipated reservoir perfor-
mance. The high-range estimates assume rising
oil and gas prices and/or better-than-predicted
reservoir performance. '

Estimated oil and gas reserves and royalty share
are shown in Table 2.1. Cook Inlet and the North
Slope estimates were derived from different infor-
mation sources, and within each region reserves
are classed as "proven and developed” or "proven
but undeveloped or shut-in." These sub-
categories distinguish those volumes of oil and gas
which are readily marketable from those which
need additional investment in facilities and
transportation systems which, in turn, will delay
~ their development.

Cook Inlet

Considerable information exists about the oil and
gas reserves and potential in the Cook Inlet area.
While there has been renewed interest in Cook
Inlet exploration, infill drilling programs, and
remedial field work, we do not anticipate that
significant new reserves will be added in the near
future. Recent changes in working interest owner-
ship of several Cook Inlet gas fields have resulted
in the development of some of these previously
shut-in fields. The reserves are assumed to remain
constant for low-, mid- and high-range estimates.
Cook Inlet reserves account for about 1.8% of the
low, 1.2% of the mid, and 0.8% of the high es-
timates of statewide total oil and gas reserves.

North Slope

Oil and gas reserve estimates shown in Table 2.1
are for currently leased state lands. Operators
produce North Slope oil from the Sadlerochit and
the Lisburne reservoirs in the Prudhoe Bay Unit,
the Kuparuk River reservoir in the Kuparuk River
Unit, and the Endicott reservoir in the Duck Is-

land Unit. Production from the Kuparuk River
reservoir in the Milne Point Unit which was shut-in
January 1987, resumed in April of 1989. Average
production in 1989 has been 12,00 barrels per day,
but is expected to rise to 30,000 barrels per day in
1990. ~

Additional enhanced oil recovery operations at
Prudhoe Bay Unit, over and above those already
in operation, recovery of additional gas conden-
sate and.gas liquids from the Sadlerochit and Lis-
burne gas caps and enhanced oil recoveryfrom the
Kuparuk and Lisburne reservoirs represent an oil
resource (versus oil reserves) of about two billion
additional barrels of liquids which may or may not
be economically recoverable sometime in the fu-
ture.

The economics of enhanced oil recovery opera-
tions are extremely sensitive to incremental capital
costs, changing markets and expected wellhead
crude oil prices (which are influenced in part by
pipeline tariffs, royalties and taxes). Systematic
recovery of liquids from the Sadlerochit and Lis-
burne gas caps (and absent major gas sales, simul-
taneous reinjection of the dry gas back into the
reservoirs) would require additional investment
by the respective gas cap owners.

Depending on the nature of the liquids recovered
and intended for sale, the owners of the Trans-
Alaska Pipeline System (TAPS) may also have to
invest in additional infrastructure, as well as
retrofit existing pipeline, storage and shipping
facilities to ship portions of these gas liquids. In
the fall of 1988, the three major gas owners in the
Prudhoe Bay Unit (ARCO, Exxon and BP
Anmerica) announced that a major new gas project
they were reviewing (called "Super Spike") did not
appear to be economically feasible at that time.
Prospects for the Super Spike project do not look
favorable at this time.

Installation and start up of the world’s largest
central gas facility at Prudhoe Bay in 1986 was
designed to separate gas liquids and gas conden-
sate from the produced gas stream, and it is a
major step in establishing the infrastructure that
will be needed to proceed with any future large-
scale gas sales or expanded gas cycling or gas cap
liquid recovery projects. The currently configured
plant separates propane, butane and heavier



hydrocarbon liquids from the produced gas
stream and it could be modified to recover ethane.
In addition to the heavier hydrocarbon liquids
being shipped through TAPS today, significant
ethane,propane and butane could be shipped
through TAPS if the pipeline system and the
storage and loading facilities at Valdez were
modified. However, until a long term market can
be identified for some or all of these three
products, no major new gas liquids sale project will
proceed.

Conversion of any of the above ’resources’ to the
’proven reserves’ category and the timing of that
conversion must be viewed with extreme caution
at this point. However, because billions of barrels
of oil will remain in the ground at the Prudhoe Bay
and Kuparuk River Units after completion of ex-
isting primary and secondary oil recovery opera-
tions, sufficient economic incentives to develop
additional economic means of enhanced oil

recovery will exist well into the future. For in-

stance, Prudhoe Bay Sadlerochit Reservoir’s ul-

timate recovery was originally estimated to be 9.6
billion barrels but has slowly risen to 11 to 12
billion barrels. If this current estimate holds true,
some 11 to 12 billion barrels will remain in place.
However, new enhanced oil recovery tech-
nologies, increased infill drilling and horizontal
drilling technology may increase the 11 to 12 bil-
lion barrel recovery figure even further.

Various North Slope leaseholders are continuing
their experiments to economically produce the
vast amounts of "heavy," low gravity oil in the shal-
low Tertiary and Cretaceous age sands primarily
located west of Prudhoe Bay field in the Kuparuk
River Unit area. Technology and equipment al-
ready exist to produce these types of oil deposits
in more temperate, less costly operating and
marketing climates. However, permafrost con-
siderations, surface-related permitting, construc-

ESTIMATED REMAINING RESERVES AND ROYALTY SHARE TABLE 2.1
OIL (MILLIONS OF BARRELS) GAS (BILLIONS OF CUBIC FEET)
RESERVES ROYALTY SHARE RESERVES ROYALTY SHARE
LOW MID HIGH LOW MID HIGH LOW MID HIGH LOW MID HIGH
NORTH SLOPE
DEVELOPED
East Barrow -— -— -— -— e -— 7N 7 1 —_ -_— —
Endicott 215 [2] 280 [2] 415 |2 3 39 &8 8§82 [2] 782 1, 182 2 81 109 165
Kuparuk River Unit "885 [2] 885 [2] 1,085 {2 868 111 138 395 (2] Ss20 2 49 85 84
Lisburne reservoir 80 {2] 150 [2] 350 [2 10 19 44 788 [2] 888 o8 111 123
Mitne Point Area 2 50 |2 80 [2 5 9 14 -— — -— - —
Prudhoe Bay Unit 4,400 |2] 4,700 [2] 5,400 [2] 550 888 675 25,840 [3]25,840 3] 25.840 3] 8,230 3,230 3,230
South Barrow -_— -— -— - -— 5§ 1 51 5 [1 -— -— -—
UNDEVELOPED : .
Beaufort Sea 0 [2) 150 [2 300 [2 0 30 60 -— — -— — — -—
Pt. Thomson/Flaxman id 0 {2 0 2] 300 |2 0 0 38 0 [2) 0 f2] 5,000 (2] 0 0 625
Waest Sak 0 {2] 500 {2] 3,000 |2 0 63 375 - -— -— -— -— -_
Niakuk 0 [2 50 (2 80 12 0 6 10 -_— -— - - -— -—
Point Mclntyre 150 [2] 200 [2j 300 |2 19 2§ 38 -_— -— - —_— = -—
SUBTOTAL 5,560 6,965 11,310 700 889 1,447 27,617 28,042 33,692 3,459 3,515 4,228
COOK INLET
PROVEN AND DEVELOPED
Beaver Creek 101 0 152 11 0
Beluga River - - 691 |2 52
Cannery Loop -— -— 148 |2 8
Granite Point 16 [1] 2 12 2
ivan River, Lewis River, - -—
Pretty Creok, Stump Lake - - 499 {2 62
Kenai - - 5§72 |2 12
McArthur River 40 [1 5 589 2 74
Middle Ground Shoal 8 1 1 5§ 1 1
North Cook Inlet - -— 686 |2 88
Swanson River 8 1 0 148 |1 0
Trading Bay <1 30 1 4
PROVEN BUT UNDEVELOPED OR SHUT-IN -
Birch - 11 0
Falls Croek -— - 13 1 2
Nicolai Creek - -— 3 1 <1
North Fork - - 122 <1
Sterlin - -_ 23 |1 <1
Woest Foreland - - 20 1 0
Waest Fork - -— 6 [1 <1
SUBTOTAL 74 8 3,619 299
STATETOTAL 5,634 7,039 11,384 708 897 1,455 31,236 31,661 37,311 3,758 3,814 4,528
[1] As of 1/1/80. Alaska Oil and Gas C vation Ci fon, 'Esllmato of Oil Flosorvoo in Alaska® and
*Estimate of Gas Reserves in Alaska”, Estimates as of 1/1/89, adj d for 1989 p

F] As of 1/1/90. William Van Dyke, Division of Oil and Gas.
As of 1I1190 not adjusted for future fuel use. Wiliiam Van Dyke, Division of Oil ind Gas.

21:12/12/89



tion and operating constraints, and the projected
wellhead price of the produced oil have stymied
commercial development of these relatively shal-
low (but very large) resources

ARCO completed one major pilot production
project in the Kuparuk River Unit and laboratory
research continues in an effort to improve project
performance and economics. ARCO has drilled
one well in a proposed 25 well program as part of
a second major "West Sak" pilot production
project in the Kuparuk River Unit. The operator
will use a well spacing pattern which is less dense
than was used in the first pilot project and will test
various well bore completion techniques again in
an attempt to improve individual well production
rates. ARCO will also conduct a water flood pro-
gramto test the influence of the larger well spacing
on oil recovery and well performance. Unfor-
tunately, the second West Sak pilot is currently
suspended, and it is not known when, or if, ARCO
will resume its West Sak testing program.

During 1989 Conoco drilled four test wells in
Milne Point Unit to test the extensive shallow oil
sands in that unit. With the resumption of produc-
tion operations at Milne Point Unit, Conoco hopes
to also begin commercial production from the
shallow oil sands in the very near future.

Technology exists to produce in the range of
300,000 barrels per day of oil from the shallow
~ north slope oil sands, but current economics do
not appear to favor any type of full-scale develop-
ment. In the Kuparuk River Unit, the Kuparuk
River reservoir owners and the West Sak reservoir
owners are discussing facilities-sharing agree-
ments because they would greatly reduce the fu-
ture West Sak development costs. As unused
production and processing capacity in the
Kuparuk oil production facilities become avail-
able in the late 1990s, the West Sak reservoir may
be brought on line to offset some of the declining
production. Development of the West Sak reser-
ves will also require drilling many hundreds of
additional wells and the construction of many
more drillsites and pipelines. These costs cannot
be avoided by use of facility sharing agreements,

Tables 2.2 and 2.3 list production forecasts for
some of the fields listed in Table 2.1. Figure 2.1
graphs the estimates of total production and
Figures 2.2 and 2.3 graph the estimates of the
royalty share. North Slope oil production will
decline further in 1990. The decline is beginning
earlier and will be steeper than earlier forecasts

indicated. Total oil production from state-owned
lands will decline through the 1990s.

Currently, North Slope natural gas is not exported.
Both the Alaska Natural Gas Transportation Sys-
tem (ANGTS) and the Trans-Alaska Gasline Sys-
tem (TAGS) are proposed means of moving North
Slope gas to market. To date, neither project has
secured financing or a guaranteed market. The
continued volatility and uncertainty in oil and gas
prices, the relatively abundant worldwide supplies
of natural gas, and the sheer magnitude and cost
of the proposed pipeline projects combine to
make the prospective purchasers of the gas, the
financial institutions, and the projects’ sponsors all
very cautious at this time. Efforts to secure
markets for the gas continue. However, start up
of the ANGTS or TAGS project cannot be ex-
pected until financing for one or both projects is
arranged, and financing likely will not be finalized
until long-term sales agreements for the gas are
guaranteed. In addition, the lessees (primarily
ARCO, Exxon and BP (Alaska) Inc.) have not
agreed to sell the gas to either pipeline company.

Esso Resources Canada, Gulf Canada Resources
and Shell Canada applied to the Canadian Nation-
al Energy Board in 1988 for permission to export
gas from the Canadian Beaufort Sea and Mac-
Kenzie River Delta to the United States. In Oc-
tober 1989 these companies received conditional
approval for the export. Foothills Pipe Lines (the
Canadian sponsor of the ANGST project) has
filed an application with the Canadian National
Energy Board to build the MacKenzie Valley gas
pipeline. This project would be in direct competi-
tion with Alaska North Slope gas for potential U.
S. markets, but it might also be an incentive to
re-evaluate the once-proposed gas pipeline from
Prudhoe Bay east across the Arctic National
Wildlife Refuge to the Canadian MacKenzie River
Delta area. Such a pipeline probably would be
much cheaper to build than either ANGST or
TAGS. At this time no estimates of construction -
or transportation costs are available for this type
of proposal. In addition, ANWR legislation under
consideration by Congress would expressly
prohibit the construction of a pipeline eastward
across wilderness areas in ANWR to the U.S. -
Canada border.

BP (Alaska) Inc. proposes to develop the Niakuk
reservoir, located about one mile offshore in the
Beaufort Sea just north of Prudhoe Bay. BP es-
timates that the reservoir could produce up to
20,000 barrels per day of oil beginning in 1992 or
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{Thousands of Barrels per Day)

Oll, PRODUCTION FORECAST

reinjected from about
3.5 billion cubic feet
per day to just over 5
billion cubic feet per
day. Bottlenecks in
gas processing
facilities and insuffi-
cient gas compressor
capacity are causing a
gas overload in the
field production
facilities as gas
“production from the
field increases.
Operators are reduc-
ing oil production
rates because the gas
processing facilities

1993if development plans are approved in a timely
manner. The proposal includes a 6,600-foot,
gravel-fill causeway which state and federal agen-
cies are now reviewing. The U. S. Army Corps of
Engineers had issued a preliminary finding that
the causeway was unacceptable as proposed but
has since withdrawn that finding. Permit applica-
tions are alsosstill pending with state agencies. The
North Slope Borough has approved the applica-
tion. State agencies might not approve the project,
or BP may be required to substantially modify its
design. :

In early 1988, Alaska became the number one oil
producing state in the nation. However, with the
ongoing decline in production at Prudhoe Bay,
Texas has again regained the number one produc-
ing spot.

Prudhoe Bay’s current production rate of 1.40
million barrels per day of crude oil and condensate
is expected to continue its slow decline in 1990.
The actual rate of the decline will be influenced by
the level of infill development drilling, rate of
development of the field’s West End and P Pad,
scheduling of well workovers and equipment
repairs, water and miscible gas injection rates, and
the capabilities of the installed and to-be-installed
gas handling and water handling facilities.

The Prudhoe Bay owners have approved the con-
struction of GHX-1, a major new gas handling
expansion project, and construction is underway
at this time. The project is designed to boost the
amount of gas that can be produced, handled and

cannot handle the in-

creased amount of

gas associated with
the higher oil production rates. The average oil
production rate in 1990 might not reach the al-
lowed annual average 1.5 million barrels of oil per
day. Start up of the GHX-1 facilities in late 1990
will alleviate some of the gas overload. The
producers are already studying a second project,
GHX-2, which would boost the gas handling
capacity in the field to about 7.5 billion cubic feet
per day.

Start-up of the GHX-1 project (and the potential
for the GHX-2 project) will help slow the decline
of oil production at Prudhoe Bay. If additional gas
handling facilities are not installed, the decline will
be much more rapid than currently anticipated. In

‘relative terms, more and more gas will be

produced along with each barrel of oil as oil
production continues over the years. If this addi-
tional gas cannot be processed and reinjected, the
oil production rate will have to be cut back even
further.

Expansion of the Prudhoe Bay field water han- -
dling facilities is also underway. Major construc-
tion projects are planned for 1990 to boost water
handling capacity. These improvements will also
help to keep the oil production decline rate from
rapidly escalating,

Even with these major gas and water handling
improvements, the oil production rate will con-
tinue to drop. Facility and pipeline down time is
increasing year to year as corrosion and mechani-
cal wear take their toll. The TAPS pipeline re-
quired significant maintenance and repair in 1989,



(Thousands of Barrels per Day)

AVAILABLE ROYALTY OIL FORE’C’AS]} BY TYPE | Shell was active drill-

ing one well and start-
ing two others.

South of the Kuparuk
River Unit, three les-
sees (BP, Texaco and
Unocal) conducted
drilling operations in
1989, and Texaco and
BP have acquired
permits to drill addi-
tional wells in the
area. No results have
been released for
those wells drilled in
1989. In the Point
Mclntyre area,
ARCO drilled three

FIGURE 2.2

and operators plan major corrosion related work
for 1990, including the replacement of a nine-mile
segment of the TAPS line.

Infill drilling and development of peripheral drill
sites continues in the Kuparuk River field. In
addition, lessees will expand an enhanced oil

recovery project (miscible gas injection) in the

field. Supplies of sufficient volumes of miscible
gas injectant limit the area in the field that can be
affected at any one time.

Exploration Activity

Exploratory drilling activity in 1989 showed a
marked increase over

the past few years.

On the North Slope,

wells and announced

a major oil discovery.

Press reports stated
that the reservoir may hold up to 300 million bar-
rels of recoverable oil. Because of the reservoir’s
close proximity to the existing Prudhoe Bay/Lis-
burne infrastructure, development of the Point
MclIntyre reservoir should proceed rather quickly.
The reservoir could be producing as early as 1992.
ARCO also drilled an exploratory well just west of
the Point MclIntyre area but did not release any
results from that well. Three more delineation
wells are scheduled for the Point Mclntyre area
this winter as well as one more well immediately
west of that area.

FIGURE 2.3

primary operations [4 VAILABLE ROVALTY OIL FORECAST, BY FIELD

were onshore drilling | (Thousands of Barrels per Day)

south of the Kuparuk
River Unit and in the
Point Mc-
Intyre/Gwydyr Bay
area. Offshore in the
Beaufort Sea,
Chevron’s Karluk #1
was the only ex-
ploratory well com-
pleted. In the federal
OCS portion of the
Beaufort Sea Amoco
completed its Belcher
#1 well. Meanwhile,
in the Chukchi Sea,




In the Duck Island/Endicott area, BP is conduct-
ing a long term production test at its Sag Delta #9
location and is planning to drill an exploratory well
(Sag Delta #12) just southwest of the Endicott
reservoir. ARCO plans to drill at least two
delineation wells in the Kuparuk River Unit this
winter and one well in the Hemi Springs Unit area.
In addition, ARCO commenced drilling of the
Stinson well #1 offshore in the Camden Bay area
in the fall of 1989.

Numerous exploration activities are scheduled for
1990. In addition to the planned wells mentioned
above, Shell intends to return to the Chukchi Sea,
Amoco has a well approved for the eastern
Beaufort Sea Outer Continental Shelf, Exxon has
a well planned for the Point Thomson Unit, Con-
oco has a well planned in the Mikkelson Bay area

14

and ARCO has a well planned in the Kavik area.
Overall, the pace of exploratory drilling activity on
the north slope is encouraging for 1990.

In the Cook Inlet area, remedial well work and
infill drilling at currently producing fields continue
at a good pace. While no new exploratory wells
were drilled in 1989, collection of seismic data
continued and lessees plan up to four exploratory
wells in 1990. The recent sales or trades of lease
interests and operatorships in the Cook Inlet area
have resulted in better lease positions for certain
companies, which are now planning new explora-
tion activities. In addition, leases issued in the
early 1980s are about to expire; some additional
drilling activity is anticipated as these leases ap-
proach the end of their primary term.
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CHAPTER 3

HISTORICAL OIL AND GAS PRODUCTION AND CONSUMPTION

Oil Production
All Alaska oil is produced from Cook Inlet and the
Prudhoe Bay vicinity on the central North Slope.
Cook Inlet fields began production in the late
1950s and peaked by 1970. Some of the fields are
now near depletion. The region has produced a
cumulative 1.1 billion barrels of crude oil and
annual production fell to 16 million barrelsin 1989.
Prudhoe Bay began

tion in 1977 when the Trans-Alaska Pipeline Sys-
tem (TAPS) opened. Since then, North Slope
fields have produced 8.5 billion barrels of crude
oil. Prudhoe Bay production peaked in 1987 at 587
million barrels though regional production
peaked in 1988. State and regional production
dataare presented in Table 3.1 and Figures 3.1 and
3.2.

commercial produc- | HISTORICAL STATFE OIL PRODUCTION

(Millions of Barrels per Year)

FIGURE 3.1

FIGURE 3.2

e¢]
o
—

B SRV O
7

HISTORICAL COOK INLET OIL. PRODUCTION

(Millions of Barrels per Year)
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Gas Production

All of Alaska’s natural gas is produced from Cook
Inlet, the central North Slope, and two small fields
near Barrow. Cook Inlet produces both casin-
ghead and dry gas from a mix of oil fields, gas fields
and oil fields with gas caps. Gas production from
this region began in the late 1950s and peaked
between 1982 and 1984. Cumulative production is
3.7 trillion cubicfeet, net of injection, including the
- 193 billion cubic feet produced in 1989.

North Slope gas is produécd as a by-product of oil
production. The only market for the gas is as fuel

ment of Revenue reports of fuel sales for 1977 to
1989 indicate how much fuel is consumed in state.
Data quality between 1977 and 1984 is uncon-
firmed, but data from 1985 to 1989 are considered
good. In the 14 year reporting period, consump-
tion grew from 750 million gallons per year to 1,961
million gallons. Fuel sale data are reported in
Table 3.3 and Figure 3.5.

Gas Consumption

The major feature of Cook Inlet natural gas is that
it is connections by pipeline with local markets.
Regional consumption in 1989 was 207 billion

for field and pipeline
operations, and con-
sequently, operators
inject 80% of the gas
back into the reser-
voirs. A cumulative
1.2 trillion cubic feet,
net of injection, have
been produced, in-
cluding the 204 billion
cubic feet produced
in 1989. Gas reinjec-
tion at all the North
Slope fields helps
maintain reservoir
pressure, acts as a
secondary and ter-
tiary recovery agent,

HISTORICAL GROSS GAS PRODUCTION

(Billions of Cubic Feet per Year)

and conserves the gas

for possible future FIGURE 3.3

sale. Table 3.2 shows

field and regional gas

production from 1971 FIGURE 34

to 1989 and Figures

3.3 and 3.4 show gross :

and net production | {2401 ORICAL NET GAS PRODUCTION

for those years (Billions of Cubic Feet per Year)

Qil 1]

Consumption 450 us o

All the oil consumed 350 =- ¢ 03

in Alaska is con- zgg g 35,

sumed as refined 200 T =- :00

fuels, some of which is .. 15 % NN 2 g 0

refined in-state and | 100 153

some of which is im- Log
WA §

ported. No data =< B~ 0

source satisfactorily NeN =

reports how much CQOWE*X

fuel is refined in state %\)O?

nor how much is im- $0@§% ffé

ported, but Depart-
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HISTORICAL OIL CONSUMPTION {1]

MILLIONS OF GALLONS PE!
1977 1

FUEL SALES

Aviation Gas  16.770
Exempt 1.621
Taxable 15.249
Aviation Jet  330.744
Exempt 227.681
Taxable 103.163
Marine Gas 11.766
Exempt 5.707
Taxable €.059
Marine Diesel 38.613
Exempt 6.396
Taxable 32.217
Other Gas 186.213
Exempt 5.084
Taxable 181.119
Other Diesel 165,752
Exempt 46,160
Taxable 119.592
TOTAL 749.858

SHIPMENTS: LIFTINGS AT VALDEZ [2]

978

16.830
0.685
15.145
363.607
250.601
113.008
7.714
0.554
7.180
51,885
10.118
41.869
187.35¢
8.280
179.069
184.87¢
54,050
130.826
811.371

R YEAR
9

1979

16.926
0.552
16.373
415.164
288.97¢4
126.190
8.296
0.282
8.004
£9.462
6.325
83.167
181.329
7.527
173.802
269.377
120.660
148.417
950.583

MILLIONS OF BARRELS PER YEAR
96,660 354.080 464.354 540,005 B47.028 583.370

{ Alagka Department of Revenue, *Report
2] 1977-81: Alaska Oil and Gas C

vatio

1880

16.912
0.658
16.354
416,184
286.110
130.074
7.508
0.025
7.573
€72.711
5.370
62.341
177.353
8182
169.191
302.647
120.939
181.708

1981

18.754
0.674
18.180
400.177
2247.019
152.558
7.602
0.085
7.517
72.282
5.153
67.129
186.448
9.084
177.362
326.440
117.074
209.308

1882

16.598
0.58¢
16.007
432.368
99.987
332.409

223.269

986.405 1,011.701 1,178.062

1982-88: Alyeska Pipeline Service Co..

32,12/14/89

of Motor Fuet Sold or Distributed in Alaska.*
n G ission, *Statistical Report.”

1888

17.818
o.e6e
18.957

0.291
10.173
105.218
10.097
85121
234.482
21.558
212.924
297.970
859.413
338.567

1,627.930 1,058.569

1883 1984 1685
18244 17300  17.997
0498 0574 0515
14.746  16.825  17.482
517.575 611314 518.092
242.818 311,820 223.635
274.760 200494 204.457
8.568 8955 14664
0052 0120  0.251
8.516 8835 14413
147.669 124.416  93.676
75.395 50.874  9.724
72174 73.842  88.951
197.068 223.178 238,081
10.887 11,028 18353
187.081 212160 219.728
420279 436.308 643430
178.494  190.891 369,279
241,785 245113 274.151
1,307.203 1,421.670
592319 596.588 643.512
FIGURE 3.5

603.028

1887

18.492
0.384
18.108
844,477
318,349
326,128
11.510
0.183
11.327
171.769
83.120
88,649
221.269
17.541
203.718
843.045
503308
269.740
1,910.652

700.878

TABLE 3.3

1088

19.314
0.743
18.571
654.910
333.703
351.207
10.554
0.075
10.479
168.027
43,828
115.109
222.162
15.040
207122
858.228
676.131
202.097
1,064.185

736.047

1989

[Est]
18.658
0.638
18,020
€78.908
313.034
386.574
10.631
0.179
10,452
174.705
30,905
143,800
209.237

HISTORICAL OIL, CONSUMPTION

(Millions of Gallons per Year)




cubic feet, net of injection. The major users of the
gas produced net of injection were: LNG, 28%;
ammonia-urea production, 23%; electricity
generation, 22%; and gas utilities, 11%, and field
operations, 10%.

In contrast to the Cook Inlet region, the North
Slope region produces an immense amount of
casinghead gas but the only market for this gas is
as fuel for the oil production facilities. Field

operations consumed most of the 1989 net North
Slope production, 161 billion cubic feet, and an
additional 17 billion cubic feet were sold to TAPS,
It is interesting to note that since 1987 Prudhoe
Bay field operations alone have consumed more
gas than total commercial use in Cook Inlet. Table
3.4 and Figure 3.6 show state and regional gas
consumption data from 1971 to 1987.

FIGURE 3.6

HISTORICAL GAS CONSUMPTION

(BILLIONS OF CUBIC FEET PER YEAR)
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CHAPTER 4 |
CONSUMPTION FORECAST

NOTE TO THIS EDITION

The Institute of Social and Economic Research
(ISER) prepared the following projection for the
Division of Oil and Gas (DO&G) in December
1986. The projection has not been recast because
most of its assumptions and the long-term
forecasts are reasonable and have been little af-
fected by population and economic changes of the
past three years. The methods and assumptions
used to generate the forecasts are included in
Appendix B of the January 1987 report and are not
reprinted in this edition.

DO&G has updated the.projection in two ways.
First, the gas demand category "Nonrailbelt, In-
dustry: Petroleum Production” has been in-
creased by 87 billion cubic feet per year to account
for the very large increase in gas consumption by
Prudhoe Bay facilities. Second, the projection has
been extended to 2004 by applying the original
projections long-term growth factors to each use
category.

Summary

Consumption of oil and gas in most major
categories is forecast to increase at a modest rate
in future years. Projections for oil demand are
presented in Table 4.1 and Figure 4.1 and for gas
demand in Table 4.2 and Figure 4.2,

Total consumption of liquid petroleum will in-
crease from 1.6 billion
gallons in 1990 to 1.9
billion gallons in 2004.

ever, in the long run, fuel oil consumption in-
creases, and the 15-year growth rate is projected
to be 2 percent annually. Industrial use of
petroleum liquids will remain constant.

Consumption of natural gas will grow from 346
billion cubic feet in 1990 to 364 billion cubic feet
in 2004, an annual growth of less than 1 percent.
Industrial use will continue to consume the
majority, growing from 280 billion cubic feet in
1990 to 294 billion cubic feet in 2004, or under 1
percent annual growth. Over the next 15 years, use
of gas for space heating will increase very little
from 26 billion cubic feet in 1990 to 28 billion cubic
feet in 2004. Use of gas for electricity generation
will remain nearly constant at about 40 billion
cubic feet annually.

Transportation Liquid Fuels

Transportation fuel consumption will grow
moderately in future years, increasing from 1.3
billion gallons in 1990 to 1.6 billion gallons in 2004.
Jet fuel consumption will grow most rapidly (2
percent annually) while diesel fuel consumption
will grow slowly, and gasoline use will fall slowly.

Total consumption projected over the 15-year
period from 1990 to 2004 is 2.2 billion gallons.

Space Heating

FIGURE 4.1

This represents a 1 5575577775 DEMAND FOE OIL

(Millions of Gallons per Year)

percent  annual
growth rate. Space
heating use of
petroleum will be flat.
Vehicle transporta-
tion use will increase
1 percent annually.
The use of fuel oil for
electricity generation
reflects the recent
and planned intro-
duction of several
hydroelectric
facilities  which
replace fuel oil
generation. How-




Outside the railbelt, fuel oil is the dominant means
of space heating. Fuel oil consumption for this use
is approximately constant, 159 million gallons in
1990 and 168 million gallons in 2004. Natural gas
use will grow slowly from 26 billion cubic feet in
1990 to 28 billion cubic feet in 2004. Barrow, on
the North Slope, is the only location outside of the
railbelt presently served by natural gas.

Utility Electricity Generation

Fuel oil use for utility electricity generation will
grow at an average annual rate of 2 percent. This
is due to demand growth in areas where power
generation from natural gas and hydroelectric
plants is not available.

Natural gas use for utility electricity generation
will decline in the near term from its current level
of 40 billion cubic feet, when the Bradley Lake
hydroelectric project backs out some gas use start-

. and regain the current level by the year 2000. The

projection does not anticipate any new coal-fired
generating plants.

Industrial Fuel Use

The major industrial use of fuel oil (not including
transportation) is in the petroleum industry.
Pipeline fuel for the Alyeska pipeline is the largest
element of this use. In addition, a significant
amount of fuel is used for electricity generation.
Both of these uses are projected at constant levels.

Increased use of natural gas in future years will be
related to petroleum production. This increase
will be concentrated on the North Slope where
more equipment for intensive secondary and en-
hanced recovery methods will consume larger
amounts of energy. Production of ammonia-urea,
the other large use of natural gas, will continue to
require a constant amount of natural gas.

ing in the 1990s. Subsequently, its use will grow

PROJECTED DEMAND FOR GAS

BILLIONS OF CUBIC FEET PER YEAR

TABLE 4.2

1990 1991 1992 199G 1964 1005 1096 1997 1908 1009 2000 2001 2002 2003 2004 TOTAL
‘ STATE
1\ Space Heat 26 27 27 27 7 7 b 7 F14 x 27 & 28 28 2 408
! Utility Generation 40 40 38 38 38 a7 a7 as 38 39 40 40 41 42 43 580
; Industry 200 284 289 289 280 289 289 289 289 289 269 280 201 292 204 4,332
Ammonia~Urea Production 80 50 80 50 80 50 80 80 50 50 50 50 80 50 80 750
Military Power Generation 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ]
Petroieum Production 226 230 235 285 235 235 235 235 235 235 235 235 208 238 239 3,518
TOTAL 348 351 351 352 352 353 353 354 B4 55 56 57 359 362 3e4 5,319
RAILBELT
Space Heat 26 26 26 26 26 26 27 7 27 27 27 27 27 27 27 399
Utility Generation a9 a9 35 35 36 36 36 37 37 ae a9 40 40 41 42 114l
Industry 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 1,304
Ammonia-Urea Production 80 50 80 80 50 80 50 50 50 50 80 50 50 50 50 780
i Military Power Generation 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 88
! Petroleum Production 33 33 33 33 33 a3 33 a3 33 a3 33 33 33 33 33 488
‘ TOTAL 152 152 148 149 148 149 150 160 151 152 153 153 153 153 153 2,269
NON-RAILBELT
Space Heat 0 0 0 (] 0 (] 0 (] 0 0 1 1 1 1 1 7
Utility Generation 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
Industry: Petroleum Production 183 197 202 202 202 202 202 202 202 202 202 202 204 206 207 3,020
194 198 203 203 203 203 203 203 203 203 203 203 205 207 208 3,045
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PROJECTED DEMAND FOR GAS

(Billions of Cubic Feet per Year)

FIGURE 4.2
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CHAPTERS
ANALYSIS OF SURPLUS

NOTE TO THIS EDITION

ISER compiled the following analysis of surplusin
December 1986 to supplement the consumption
projections in Chapter 4. The eventual surplus of
state oil and gas will probably be greater than
predicted here because the 1986 analysis under-
stated the factors which reduce consumption.
Table 5.2 notes that only two variables, reserve
estimates and export of LNG, have much influence
on calculations of surplus, and Tables 2.1 and 3.2
show no dramatic change in either of these vari-
ables over the last three years.

Summary

Under reasonable assumptions about available
reserves and in-state consumption, the current
inventories of both oil and gas are more than
adequate for the next 15 years.

Liquid Petroleum

A direct barrel-for-barrel comparison between
demand for refined products and availability of
crude oil is unrealistic since a barrel of crude oil
does not yield a barrel of specific refined products.
Outputs and efficiencies differ between refineries,
and a given refinery can alter its product output
over time. Table 5.1 shows that the cumulative
15-year Alaska demand for refined petroleum
products is approximately 936 million barrels.
This is about 39 million barrels more than the
reserves of royalty crude oil, but is only 13 percent
of total crude oil reserves in the state. Assuming

that on a statewide basis the refineries convert
two-thirds of their crude oil feedstock into refined
products used in Alaska, then the total volume of
royalty oil available over the next 15 years more or
less equals the projected consumption levels of
refined products over that same time period. Be-
cause North Slope oil production began to decline
in 1988 and is expected to decline each year there-
after, the annual volume of available royalty oil will
fall below the projected refined products con-
sumption level in the mid 1990’s if one uses an
unrealistic barrel-for-barrel comparison. Using a
conversion factor for crude oil to refined products
of two-thirds results in the volume of royalty oil
available on an annual basis falling below the con-
sumption level of refined products in the late
1990s.

Historically, in-state refiners have purchased both
state royalty oil and oil sold by the individual les-
sees (BP, Exxon, ARCO, Texaco, etc.). Price
terms, contract length, and transportation con-
siderations are a few of the factors that enter into
that decision-making process. It is realistic to as-
sume that in-state refiners will, at least on a limited
basis, continue to purchase non-royalty oil as
refinery feedstock. However, it is unrealistic to
assume that state royalty oil will or should provide
the only source of feedstock for in-state refiners
over the next 15 years. At present, the state takes
approximately 3,200 barrel per day of Cook Inlet
royalty oil in-kind. That oil is currently being ex-
ported to Taiwan. The state

. takes North Slope royalty oil

bothin-kind and in-value, but

SURPLUS OIL AND GAS TABLE 5.1  no North Slope royalty oil is
_ oiL GAs  exported because of con-
(MILLIONS OF BARRELS) (BILLIONS OF CUBIC FEET)  tinued federal restrictions on
STATE ~ TOTAL ROYALTY TOTAL ROYALTY  the export of ANS crude oil.
Estimated reserves [1] 7,039 897 31,681 3,014 Based on current projec-
Estimated consumption [2] 936 938 5,319 6,319 ti ffici . t
SURPLUS (DEFICIT) 6,105 ©9) 28,342 nsm  L1oms, suilicient in-state
feedstocks will be available
COOKINLET .
ey & o Me o3 resdesofthesipplsour
(] .
SURPLUS (DEFICIT) (533) (595) 1,350 oo ©8 chosen by the in-state
refiners. No attempt has
NORTH SLOPE
Estimated reserves [1] 2l 8,985 880 28,042 ss1s  been made to compare the
stimated consumption 320 e 3,045 3,045
SURPLUS (DEFICIT) o8 560 24,907 oo total volume of petroleum

From Table 2.1.

1
lz] From;l’olbho 4.1 and 4,2. Assumes that one barrel of crude oil yields 28 galions of fuel.

51:1214/

products produced at Alaska
refineries with the total
volume of petroleum



products consumed in the state. Currently, the
capacity of Alaskarefineries exceeds Alaskan con-
sumption. But, owing to technical constraints, the
product mix which the refineries can produce does
not match the product mix demanded. The result-
ing cross-hauling of crude oil out of Alaska and
refined products (motor oils, specialty lubricants,
etc.) into the state is a common feature of
petroleum markets, and does not represent an
inefficient distribution of refining capacity or mis-
match of supply and demand.

Natural Gas

Table 5.1 indicates that the cumulative 15-year
Alaska demand for natural gas is 5.3 trillion cubic
feet of gas. Thisis about 1.5 billion cubicfeet more
than the state royalty share of gas in the combined
current inventory at Cook Inlet and on the North
Slope.

Since natural gas is traditionally transported by
pipeline, analysis of particular markets for gas
which are linked or could be linked by pipeline to
supplies are relevant for the determination of ex-
cess supply. Table 5.1 shows that North Slope
royalty gas could meet that region’s demand for
the next 15 years. It also shows that total Cook

Inlet reserves could meet regional demand, -

though the demand could not be met with royalty
gas alone. At present, the state takes no royalty
gasin-kind. Again, it is unrealistic to assume that
state royalty gas should satisfy all in-state con-
sumption of natural gas.

Projections Beyond Current
inventory

We assume reserves represent a 15-year inventory
of petroleum in the ground. Because a verysizable
investment is required to develop a petroleum
reservoir, reserves will be "proven up” at a rate to
maintain sufficient inventory consistent with

demand. Premature or excess development, like

excess inventories, results in unnecessary carrying
costs to lease (reservoir) owners and will be
avoidedif possible. This is the basis for the 15-year
time horizon for demand used in this analysis. As
time passes, consumption will stimulate the search
for new reserves to replace those produced, and
market forces will work to keep supply and
demand in balance.

Sensitivity of Resuits

The net surpluses of oil and gas calculated in this
chapter are largely insensitive to a reasonable
range of changes in the assumptions underlying

_ the projections. These are discussed in turn and

shown in Table 5.2.

Economic Growth

Faster population growth will accelerate the use of
liquid fuels relative to the use of natural gas be-
cause a larger portion of liquid fuel use is popula-
tion sensitive. Even so, the net surplus of
petroleum liquids would be reduced only mar-
ginally by growth of population based on a rapid
economic growth scenario (see Appendix B of the
1986 report).

Export of Gas

To the extent natural gas is exported, it is unavail-
able for the local market. Cumulative exports over
the next 15 years from current operations are
projected to be about 1,005 billion cubic feet. If a
new export facility were to be constructed in Cook
Inlet, it is anticipated that exploration for natural
gas in Cook Inlet would accelerate (it is currently
at a near standstill) and additional reserves would
likely be discovered, once again creating a
demand/supply balance.

Natural Gas Availability in Fairbanks
If natural gas became available in Fairbanks, at
least some space heating in Fairbanks would be
converted to gas. This could increase annual
natural gas consumption as fuel oil use was backed
out. Fuel oil use could fall by 8 million gallons
annually,

Natural gas consumption for space heating might
eventually capture 75 percent of the market. If gas
became available in 1993 and captured this share
of the market by 1997, gas consumption for space
heat could increase 30 billion cubic feet, and fuel
oil consumption could fall by 175 million gallons
over the projection period.

The net surplus of gas would fall only marginally
as a result of these changes, and the net surplus of
liquid fuels would increase only marginally.

SENSITIVITY ANALYSIS TABLE 5.2
OF OIL AND GAS SURPLUS

Reduction in

Net Surplus

Oil Gas

LOW RESERVE ESTIMATE 24% 1%

RAPID POPULATION GROWTH 1% <1%

EXPORT OF LNG 9%

NATURAL GAS AVAILABLE IN FAIRBANKS <1%  <1%
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APPENDIX A

LOCATION PRODUCTION STATUS OPERATOR OWNERS OIL GAS
(NS = North Slope INTEREST INTEREST
Cl = Cook Inlet
(W) = west side
(E) = east side
(M) = mid-channel)
BELUGA RIVER
CI (W), Onshore Began production: 1/68  Arco Arco 0.0000000% 33.3333333%
Chevron 0.0000000% 33.3333333%
Shell 0.0000000% 33.3333333%
CANNERY LOQP .
CI(E), Onshore Began production: 1988  Union Beluga
Burglin 0.0000000%  0.5012300%
Call 0.0000000%  2.3649100%
CiRl 0.0000000% 17.1192400%
CPC 0.0000000%  5.8808100%
Marathon 0.0000000% 14.4974400%
Unocal 0.0000000% 59.5463700%
Tyonic Deep
CIRI 0.0000000% 48.2680800%
Marathon 0.0000000% 12.0367000%
Other 0.0000000% 18.5652400%
Union 0.0000000% 21.1299800%
Upper Tyonic
CIRI 0.0000000% 47.8361900%
Marathon 0.0000000% 16.1004800%
Other 0.0000000%  8.2860300%
Union 0.0000000% 27.7773000%
DUCK ISLAND UNIT 5ENDICOTI' RESERVOI!R)
NS, On/Offshore Began production: 1987 BP Amoco 0.0234000%  0.0000000%
Arco - . 0.0034000%  0.0000000%
BP :56,7825000%  0.0000000%
CIRI 0.6456000%  0.0000000%
Doyon 0.1291000%  0.0000000%
on 21.0206000%  0.0000000%
NANA 0.3874000%  0.0000000%
Unocal 10.5174000%  0.0000000%
FALLS CREEK
CI (E), Onshore Shut~in 1961 Chevron
GRANITE POINT .
CI (W), Offshore Began production: 12/67 Union ADL 17586
Amoco 62.5000000% 62.5000000%
Chevron 12.5000000% 12.5000000%
Texaco 25.0000000% 25.0000000%
ADL 17587
Amoco 62.5000000% 62.5000000%
Chevron 12.5000000% 12.5000000%
Texaco 25.0000000% 25.0000000%
ADL 18742
Amoco 62.5000000% 62.5000000%
Chevron 12.5000000% 12.5000000%
Texaco 25.0000000% 25.0000000%
ADL 18761
Mobil 75.0000000% 75.0000000%
Union 25.0000000% 25.0000000%
GWYDYR BAY UNIT AREA
NS, On/Offshore Field delineation underway Arco
HEMI SPRINGS UNIT AREA .
NS, Onshore Field delineation underway Arco
IVAN RIVER
C1 (W), Onshore Shut-in 1966, suspended Chevron
KAVIK
NS, Onshore Suspended Arco
KENAI
C1(E), Onshore swrlin? Gas Participating Area
CIR 0.0000000% 46.8020000%
Fed 0.0000000% 33.1930000%
Marathon 0.0000000%  8.2755000%
Other 0.0000000%  3.4540000%
Union 0.0000000%  8.2755000%
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LOCATION

{NS = North Slope

Cl = Cook Inlet
(W) = west side
(E) = east side

(M) = mid-channel)

KUPARUK

NS, Onshore Began production: 12/81
LEWIS RIVER

CI (W), Onshore Began production: 1984
LISBURNE RESERVOIR

NS, Onshore Began production: 1986
MCARTHUR RIVER

Ci (W), Offshore Began production: 12/69
MIDDLE GROUND SHOAL

Cl (E), Offshore Began production: 9/67
MILNE POINT

NS, Onshore Began production: 1985
NICOLAI CREEK :

Cl (W), On/Offshore Began production: 10/68,

now shut in

NORTH COOK INLET

Cl (M), Offshore
NORTH FORK

CI (E), Onshore Shut-in 1965

PRODUCTION STATUS

POINT THOMSON UNIT AND FLAXMAN ISLAND

NS, On/Offshore

PRETTY CREEK UNIT AREA
Cl (W), Onshore

Shut=in

Began production: 1986

OPERATOR

Arco

UNOCAL

Arco

Arco
Marathon
Union

Amoco

Chevron

Texaco

Phillips

Chevron
Exxon

Union

OWNERS OlL GAS
INTEREST INTEREST

Arco 56.3009600% 56.3009600%

BP 38.7564300% 38.7564300%

Chevron 0.1090000%  0.1080000%

Exxon 0.2180000%  0.2180000%

Mobil 0.3660000%  0.3860000%

Union 4.2496100%  4.2496100%
Particgaating Area #1

CIRl, Oxy, 0.0000000% 100.0000000%

Union
Particaaating Area #2

CIiRl, Oxy, 0.0000000% 100.0000000%

Union

Arco 40.0000000%  0.0000000%

BP 20.0000000%  0.0000000%

BExxon 40.0000000%  0.0000000%
Hemlock Zone

Arco 36.8710000% 36.8710000%

Marathon 31.5645000% 31.5645000%

Union 31.5645000% 31.5645000%
Middle Kenai Zone

Marathon  51.0000000% 51.0000000%

Union 49.0000000% 49.0000000%
West Foreland

Marathon  51.0000000% 51.0000000%

Union 49.0000000% 49.0000000%
ADL 17595

Amoco .82.5000000% 62.5000000%

Chevron -12.5000000% 12.5000000%

Texaco 25.0000000% 25.0000000%
ADL18754

Shell 100.0000000% 100.0000000%
ADL 18756

Shell 100.0000000% 100.0000000%
ADL 18744

Amoco 62.5000000%  0.0000000%

Chevron 12.5000000%  0.0000000%

Texaco 25.0000000%  0.0000000%
ADL 18746

Amoco 62.5000000%  0.0000000%

Chevron  12.5000000%  0.0000000%

Texaco 25.0000000%  0.0000000%6

Chevron  17.3735200%  0.0000000%

Conoco 72.1493300%  0.0000000%

Ox¥, 10.4771500%  0.0000000%
Milne Point Development, Well C-4

Chevron  20.1769300%  0.0000000%

Cities 12.1677400%  0.0000000%

Conoco 67.6553300%  0.0000000%

Phillips 0.0000000% 100.0000000%

Texaco 0.0000000%  11.0000000%

Union 0.0000000% 89.0000000%



LOCATION
(NS = North Slope
Cl = Cook Inlet

(W) = west side

(E) = east side

(M) = mid~channel)

PRODUCTION STATUS

PRUDHOE BAY SADLEROCHIT RESERVOIR)

nshore

STERLING .
Cl (E), Onshore

STUMP LAKE UNIT AREA
Ct (W), Onshore

TRADING BAY
Cl1 (W), Offshore

WEST FORK
Cl (E), Onshore

WEST SAK RESERVOIR
NS, Onshore

A;12/14/39

Began production: 10/69

Began production: 5/62,
now shut-in

Suspended

Began production: 12/67

Shut-in
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OPERATOR

Arco, BP

Union

Chevron

Tesoro
Union

OWNERS OIL
INTEREST
Amarada 0.5379181%
Arco 21.7799835%
BP 50.6848339%
Chevron 0.6717745%
Bxxon 21.7776490%
LL&E 0.0397581%
Marathon 0.0499044%
Mobil 1.8915771%
Phillips 1.8805235%
Shell 0.1376744%
Texaco 0.5484215%
Monopod A-15
Marathon  50.0000000%
Union 50.0000000%
Monopod A-6
Marathon  50.0000000%
Union 50.0000000%

Monopod Non-Pool
Marathon  50.0000000%
Union 50.0000000%

Spark - ADLs 18776, 35431
Marathon 100.0000000%

Spurr 1 - ADL 17597
Marathon  50.0000000%
Union 50.0000000%

ARCO, Conoco

GAS
INTEREST

0.0000000%
42.5649413%
13.8398950%

0.4830700%
42.5647801%

0.0000000%

0.0000000%

0.2843666%

0.2629370%

0.0000000%

0.0000000%

50.0000000%
50.0000000%

50.0000000%
50.0000000%

50.0000000%
50.0000000%

100.0000000%

50.0000000%
50.0000000%






APPENDIX B
CRUDE OIL ANALYSES

NORTH SLOPE [1]

COOK INLET

SADLEROCHIT KUPARUK WEST SAK [2] DRIFT RIVER NIKISKI
CRUDE CRUDE
Gravity, * AP| 26.4 23 22.4 Gravity, "APl @ 60 35.3 34.6
N Kin.Vis, @ 60 *F 42.42 c5t179.98 95.92 Spec.Grav. @ €0 * 0.8483 0.8519
2 Sulfur wt% 1,06 1.76 1.82 Kin.Vis. @ 65 *F 6.94 7.34
a1 Nitrogen, ppm 2090 1980 — 90 *F 6.77 717
; Carbon residue wt 44 7.37 7.62 122 *F 3.39 3.55
H28S, 1b/1,000 bb} 0.35 <5 —-— Sulfur, wit%h 0.09 0.10
Salt 1b/1,000 bbl 32.7 - -— Nnrogen wtoh 0.13 0.14
N, ppm 11/26 19/57 22/61 Carbon wt% 86.83 87.09
RVP, &sn 3.55 2.6 27 Hydrogen wt% 12.81 12.80
Pour Pt, *F 0 -55 ~50 Oxygen wt% 0.09 0.15
Neut. no. (D974) 1.12 — 0.68 Sed. and water, vo 0.05 0.1
c4 AND LIG TER Watoer, by dist., 'vol Nil 0.05
Yiel 1.17 -—_ 0.63 VP, 7.5 7.85
Cs AND LIGHTER Pour Pt, *F 0 -5
Yield, vol% -_ 2.12 —_ Flash Pt., PMCC, * <0 <0
i C5-150 *F BADGER DISTILATION
! Yield, vol% 2.2 1.6 1.9 C5 AND LIGHTER
Suifur, wt% <0.001 0.008 0.004 Yield, vol% 0.4 0.7
RON clear 71.5 _— —_ Composition
MON clear 69.8 -— -— Methane 0.02 Traces
! RON + 0. 59 TEL/g 78.4 -_ -—_ Ethane 11.07 7.75
| 150 - 380 Propane 61.74 59.81
; Yield, vol% 15.6 14.5 14.4 Iso~Butane 11.72 12.46
! Su|fur. wi% 0.013 0.018 0.018 Normal Butane 13.00 16.83
i Paraffins, vol% 39.7 38.3 36.4 Iso~Pentane 1.52 2.03
Napthenes, vol% 433 47 48.2 Normal Pentane 0.93 1.12
Aromatics, vol% 17.0 14.7 156.4 IBP-120 *F
380 -650 *F Yield vol% 13 - 2.0
Yield, vol% 28.8 26.9 27.5 Gravny, APl @ 60 X
Gravuty. APl 33.1 -— 31.6 120 - *F
Sulfur, wit% 0.414 0.66 0.700 Yleld vol% 314 29.5
Pour Pt, *F -25 -25 =35 Grawty APl @ 60 59.3 57.2
Cotane No. 45.8 454 421 374 - *F
N2, total, ppm 70 -— —_ Yleld vol% 6.0 6.5
Vis. ¢St @ 100 *F — 3.083 3.34 Gravny APl @ 60 40.9 40.6
Aromatics, vol% 33.6 30.0 31.4 440-610 *F
650 - 840 *F Yield vol% 17.6 16.7
Yield, vol% 16.4 18.9 16.6 Gravity, AP @ 60 35.3 35.5
Gravnty API 238 20.5 211 810 + Resid
Sulfur, wt% 1.10 1.79 1.81 Yield vol% 41.3 43.9
Aniline Pt, *C 74.7 104.3 — Gravity, API @ 60 18.1 18.2
Pour Pt, * 70 50 DISTILATION CURVE, VOL, %
Kin.Vis. @ 100 *F — 34,2 43.99 1BP 86 84
Carbon Residue, 0.012 wt% 0.01 -— 2% 131 120
Total Nitrogen, pp 950 600 840 4% 134 130
Basw Nltrogen 0.03 wt% 0.02 0.023 8% 140 145
Ep —-— <1 - 8% 150 165
650 + RESIDUAL 10% 163 195
: Yield, vol% 52.4 56 55.6 12% 192 213
) Gravvty, APl 15 11.7 10.8 14% 211 219
S Sulfur, wi% 1.63 2.59 2.53 16% 220 239
B Carbon Residus, 8.82 wt%h 12.61 wt% 13.15 18% 240 254
Total Nltr?en pp 3600 - -— 20% 257 272
Pour Pt 80 40 45 22% 273 292
Kin.Vis. @ 210 *F 47.54 97.15 135.3 24% 292 307
Kin.Vis. @ 275 *F 15.55 - — 26% 309 324
Pentane insoluble, - - 14.97 28% 325 341
30% 340 361
32% 361 390
[1] Aatund, L.R., "Guide to Export Crudes for the "80s,” 34% 395 420
Oil and Gas Journal, Dec.1 36% 420 430
[2] Crude not in productlon but pllot grogram is underway 38% 430 440
in Kuparuk area to determine feasibility. ‘Assay sample 40% 440 460
obtained during drill stem test and may not be 42% 455 475
representative of the entire accumulation. 44% 475 490
46% 495 510
48% 510 525
50% 525 540
52% 545 555
54% 601 X
56% - 607 X
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APPENDIXC :

DEFINITIONS OF STATUTORY TERMS

AS 38.05.183 states that oil and gas taken in-kind
as the state’s royalty share of production may not
be sold or otherwise disposed of for export from
the state until the Commissioner of Natural
Resources determines that the royalty-in-kind oil
or gas is surplus to the present and projected
intrastate domestic and industrial needs for oil and
gas.

The statute contains several key terms whose
meaning must be resolved before an estimate can
be made of oil and gas surplus to the state’s needs.
These key terms are: 1) "oil and gas,” 2) "export,”
3) "present," 4) "projected,” 5) "domestic,” 6) "in-
dustrial” 7) "intrastate," and 8) "how these needs
are to be met." Each key term affects the size of
theestimated demand for oil and gas in Alaska and
consequently, the size of the projected surplus or
deficit. The meaning of each term is discussed
below.

Oil and Gas

Crude oil and natural gas are fluids containing
hydrocarbon compounds produced from naturally
occurring petroleum deposits. Typical crude oil
contains several hundred chemical compounds.
The Lightest of these are gases at normal tempera-
tures and pressure, described as "natural gas."

. These light fractions of the crude oil stream in-

clude both hydrocarbon and non-hydrocarbon
gases, such as water, carbon dioxide, hydrogen
sulfide, helium, or nitrogen. The principal
hydrocarbons are methane (CH4), ethane
(C2H6), propane (C3HS), butanes (C4H10), and
pentanes (C5H12). The gaseous component
found most often and in largest volumes s, typical-
ly, methane. Heavier fractions of the crude stream
are usually liquids. If a given hydrocarbon fraction
is gaseous at reservoir temperatures and pres-
sures, but is recoverable by condensation (cooling
and pressure reduction), absorption, or other
means, it is classified by the American Gas As-
sociation (AGA) as a natural gas liquid (NGL).
Natural gas liquids include ethane if ethane is
recovered from the gas stream as a liquid. A
related term is liquefied petroleum gas (LPG),
composed of hydrocarbons which liquefy under

moderate pressure under normal temperatures.

LPG wusually refers to propane and butane. A
second related term is condensate, which refers to
LPG plus heavier NGL component (natural
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gasoline). The lightest hydrocarbon fraction is
methane, which is almost never recovered as a
liquid, and which makes up the bulk of pipeline
gas. If a natural gas stream contains few hydrocar-
bons which are commercially recoverable as li-
quids, it is considered "dry gas" or "lean gas." The
distinction between "wet" and "dry" is usually a
legal one, which varies from state to state. "Crude
oil" usually means the non-gaseous portion of the
crude oil stream.

Natural gas may occur in reservoirs which are
predominately gas-bearing or in reservoirs in
which the gas is in contact with petroleum liquids.
Non-associated gas is natural gas from a reservoir
where the gas is neither in contact with nor dis-
solved in crude oil. Associated gas occurs in con-
tact with crude oil, but is not dissolved in it. A gas
cap on a crude oil reservoir is a typical example of
associated gas. Dissolved gas is dissolved in
petroleum liquids and is produced along with
them. Dissolved and associated gases are usually
good sources of NGL while non-associated gases
are often "dry."

The distinction between natural gas and its NGL
components is important to a study of the supply
and demand of royalty oil and gas because natural
gas liquids have a multitude of uses when
separated from the gas stream. For example,
propane is both produced in Alaska and sold in
Alaska as bottled gas for residential, commercial,
and limited transportation uses, while butane is
used for blending in gasoline and military jet fuel
and as a refinery fuel. In addition, Marathon Oil
uses LPG to enrich crude oil at its Trading Bay
facility. It ships the combined fluids to the Drift
River terminal for export. Potential uses for NGL
also include the enriching ("spiking") of pipeline
gas and crop drying. Several years ago the Dow-
Shell Petrochemical Group and Exxon studied the
feasibility of utilizing the NGL contained in Prud-
hoe Bay natural gas as the basis for an Alaska
petrochemicals industry. Since the state has the
option of considering NGL separately from the
gas stream, two definitions of natural gas con-
sumption and reserves are possible. One of these
would consider natural gas liquids as part of the
gas stream. The second definition would treat the
markets for LPG and ethane separately from those
for gas. This requires a separate estimate of LPG



consumption and gas liquids reserves. In this
report, demand for LPG and ethane is estimated
separately from that for gas; however, no separate
estimate is made of gas liquids reserves.

Export 7

Taken in context, this term appears to mean the
direct physical shipment of oil and gas out of the
state. However, when one considers the fact that
much of Alaska’s industrial use of oil and gas is
processed directly for export markets, the mean-
ing of export versus "intrastate” is not so obvious.
For example, it appears that processing of gas into
another product, e.g., anhydrous ammonia, would
probably be an "industrial” use rather than "export”
of gas, even though the ammonia is mostly ex-
ported. Liquification to change the phase of the
gas 1is a less obvious case. The liquification of
natural gas is considered a transportation process
in this report. Still more troublesome is the use of
gas and oil for transportation related to export. Is
the gas and oil consumed in TAPS pipeline pump
stations, for example, an "industrial” use in state?
Or is it really "export” of that energy, since it is
consumed in the exporting process? There is no
reason why the state may not be approached in the
future to commit royalty oil and gas to quasi-ex-
port uses. Indeed, ALPETCOQ (later, Alaska Qil
Company) made a top dollar offer for royalty oil
ultimately destined (as petrochemical products)
for out-of-state markets. Though they made the
offer, they did not make payments in full. Also, the
state once committed royalty gas to the El Paso gas
pipeline proposal for export of Prudhoe Bay gas,
which involved liquification. Neither proposal
was clearly for in-state industrial use. In this
report, industrial demand is treated with multiple
definitions as outlined later in the chapter to show
how different definitions of "export" affect the es-
timate of total consumption in Alaska.

Present

The problem here is that the term "present” may
mean "latest year” consumption, "average recent
year” consumption, "weather-adjusted” consump-
tion, or "worst case” consumption. In the residen-
tial and commercial sector particularly, each
definition gives a somewhat different answer be-
cause of the variability of weather.

The "worst case” consumption calculation can
result in considerably higher gas consumption
than the most recent year, if the most recent year
happens to have been a relatively warm one.
While it is not correct forecasting procedure to
make long run forecasts of intrastate residential

. consumption of natural gas which assume worst

case forecasts for every year, it may be prudent in
practice to reserve part of the State’s gas and oil
supply for bad weather. For forecasting,
variability of weather makes the picking of a start-
ing value for consumption somewhat tricky. In this
report, Rail Belt consumption is based on average
weather years. For the remainder of the state,
trended per capita consumption is used, which
approximates average weather conditions.
Projected

This is a very difficult concept, since many dif-
ferent projections of consumption would be pos-
sible even if it were possible to agree on a single
concept defining consumption. Rates of
economic development, population growth, and
relative energy prices are key features of any con-
sumption forecast, but assumptions concerning
any of these variables are necessarily controver-
sial. This report describes a range of possible
consumption figures under precisely articulated
definitions of consumption and varying paces of
economic, population, and fuel price growth.
Domestic ' :
Domestic consumption appears to mean Alaska
residential consumption. As we saw above under
the subheading "present”, it is not at all obvious
which definition of domestic consumption is the
most appropriate, even when the identity of the
customer is not in dispute. Some multifamily
residential use may be described as "commercial",
obscuring the definition of the customer and caus-
ing forecasting problems for natural gas. The
definition of "domestic” considered in this report
includes multifamily residential in "residential" or
"domestic” use.

Industrial ‘

As described above, "industrial” energy use has a
number of potential definitions., Since one intent
of giving in-state industrial needs priority over
export uses of royalty oil and gas seems to be
encourage in-state economic activity, a day-to-day
working definition of this industrial priority is that
the royalty reserves be committed to the market
which has the largest potential economic impact in
Alaska. For forecasting purposes, however, it is
difficult to say which markets will prove to be of
the most economic benefit to the state. Asa com-
promise, we will adopt four alternative definitions
of "industrial” in this study.

The four alternative definitions of industrial use of
oil and gas used in this report are outlined below,



beginning with the most restrictive and moving to
the most liberal.

Definition 1: Industrial use consists of any con-
sumption of natural gas, petroleum, or their
products in combustion (except that required to
export oil or gas); or the chemical transformation
of natural gas, petroleum, or their products into
refined products for local markets. This definition
explicitly excludes the exported products from
refineries, as well as uses which merely change the
physical form of the product (gas conditioning or
liquification) for export, or which move the
product to an export market (pipeline fuel, fuel
used on lease, shrinkage, injection, vented and
flared gas).

Definition 2: Industrial use consists of ;any
consumption of natural gas, petroleum, or their
products in combustion (except in oil and gas
production and transportation); or the chemical
transformation of natural gas, petroleum, or their
products into refined products. This definition
counts feedstocks for

petrochemical plants and refineries as industrial
consumption. It also counts energy consumed by
an LNG facility as industrial consumption. It ex-
cludes the feedstocks of LNG plants; and fuel
consumption by conditioning plants, pump sta-
tions, fuel used on lease, shrinkage, injection and
flared gas.

Definition 3: Industrial use consists of any con-
sumption of natural gas, crude oil, or their
products in combustion (except in oil and gas
transport and extraction) or their chemical

transformation into refined products. This
definition permits the feedstocks of refineries to
be counted as industrial consumption. It excludes
fuels used in pump stations, in conditioning plants,
fuel used on lease, and gas shrinkage, injection,
or venting.

Definition 4: Industrial use consists of any use
of natural gas, crude oil, or their products in com-
bustion, or their transformation into chemically
different products. This definition permits
feedstocks of refineries to be counted as industrial
consumption, as well as energy consumption in
conditioning plants and pump stations. It ex-
cludes injected gas, which is ultimately
recoverable for other uses, and LNG processing,
which is considered an export. Definition 4 will be
used for the purposes of this report.
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None of the four definitions treats industrial use
(including transportation) to include gas injected
to enhance oil recovery, since in theory this gas
remains part of the ultimately recoverable gas
reserves of the state. Thus, it is not "consumed.”
Intrastate

It is unclear what is meant by intrastate consump-
tion. Some uses, such as combustion of oil and gas
products in fixed capital facilities in Alaska, are
reasonably easy to categorize as

intrastate. There are several uses in transporta-
tion which are not obviously within Alaska. These
categories include the fuel burned in marine ves-
sels such as cargo vessels, ferries, and fishing
boats, and fuel burned in international interstate
air travel. There are multiple ways to approach
the definition of this consumption. The first is a
sales definition: the fuel used in transportation
which is sold in Alaska. The second approach is
to base consumption on fuel used in Alaska or
related to Alaska’s economy and population,
regardless of the point of sale. This resultsin three
logical definitions, described below:

Definition 1: Intrastate consumption in
transportation includes all sales of fuels to motor
vehicles, airplanes, and vessels in Alaska, includ-
ing bonded fuels. It excludes fuel consumed by
motor vessels which was purchased in other states,
and fuel consumed by airlines between Alaska
locations unless the fuel was sold in Alaska. It also
excludes out of state military fuel purchases.

Definition 2: Intrastate consumption iricludes
fuel consumed by motor vessels, airlines, and
vehicles engaged in Alaskan economic activity. It
includes use of fuel by American fishing boats in
Alaskan waters regardless of where the fuel was

“purchased, use of fuel purchased in Washington

State by Alaska State ferries, and fuel consumed
by ships and aircraft involved in Alaska trade. It
excludes sales to aircraft on  international flights
(bonded and unbonded), but includes military out
of state purchases.

Definition 3: The final definition is a com-
promise between the first two. It includes all fuel
purchased within the state, plus military uses, but
excludes fuel purchased out of state except for
military uses. .

The basic definition in this report is the third
definition. By excluding bonded and exempt jet
fuel, the report also approximates Definition 2,
Lack of data on out-state purchases by the military
makes Definition 1 impractical.



How These Needs Are To Be Met

Any analysis of how the oil and gas needs of the
intrastate domestic and industrial sector are to be
met could include several sources of supply: state
royalty oil and gas, in-state oil and gas reserves
under other ownership, probable extensions of
proven reserves, and imports of crude oil,
petroleum products, and (in theory) natural gas.
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APPENDIX E

ALASKA REFINERIES AND TRANSPORTATION FACILITIES

PLANT UNIT UNIT CAPACITY
OIL REFINERIES
; CHEVRON
11 Nikiski, 1963 Crude 25,000 Bbi/d
MAPCO
North Pole, 1977 Crude 90,000 Bbl/d
TESORO
Nikiski, 1969 Crude 80,000 Bbl/d
Hydrocracker 9,000 Bbl/d
PowerFormer 12,000 Bbl/id
PRIP 4,000 Bbl/d
LPG 2,800 Bbl/d
Hydrogen 12,800 Mcf/d
Sulfur 15 Tid
PETRO STAR
North Pole, 1985 Crude 7,000 Bbl/d

GAS PROCESSING PLANTS

PHILLIPS-MARATHON LNG PLANT

Nikiski, 1969 LNG 230,000

UNOCAL CHEMICAL PLANT
Nikiski, 1969 Ammonia 1,300,000
Urea 1,000,000

D1;12/14/89

Mcf/d

T/
TAT

PRODUCT AND MARKET AREA

Gaeoline, unfinished; lower 48

JP 4; Alaska

Jot A; Alaska

Furnice Oil; Alaska

Diesels; Alaska

Fuel Oil; lower 48 -
Asphalt; Alaska

Gasolene, leaded; Alaska
Gasoline, unieaded; Alaska
JP 4; Alaska

Jot A; Alaska

Diesel, #1; Alaska

Diesel, #2; Alaska

Diesel, #4; Alaska

Asphalit; Alaska

Propane; Alaska

Gasoline, unleaded; Alaska
Gasoline, regular; Alaska

Gasoline, premium unleaded; Alaska
JP 4; Alaska

Jot A; Alaska

Diesel, #2; Alaska

Fuel Oil, #6; lower 48

Sulfur; lower 48

Kerosine; Fairbanks area

LNG; Japan: 440,000Bbi/10 days

Anhydrous Ammonia; West Coast and export
Urea prills and granules; West Coast and export
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