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EXECUTIVE SUMMARY

This document provides data on the in-state supply of and demand for hydro-
carbons. It is the intent of this report to address AS 38.05.183(d) which
states:

"(d) 0il 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 determines that the royalty-in-kind 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 rea-
sons on which his determination is based and shall, within 10 days of the
convening of 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 met."

This report contains more than a supply and demand forecast. Chapter I is an
explanation of the state's royalty oil program and the public considerations
that guide its implementation. Chapter I also includes a summary of the Com-
petitive Royalty 0il Sale held December 11, 1984 in which 90,000 barrels of
oil were sold.

Chapter II provides estimates of remaining known hydrocarbon reserves and
resources as well as the state's royalty share on state lands. These data are
used to project hydrocarbon production over the forecast period (1985-1999)
and beyond. Reserve estimates are developed for low, mid and high cases. The
low and mid cases are based upon proven and probable reserves as well as rela-
tively stable real oil prices. The high estimates are more geologically prob-
abilistic and assume increasing real oil prices. The low and mid range esti-
mates would seem a more prudent basis for long range policy considerations.
The most recent mid-range estimate of remaining o0il reserves is 9.14 billion
barrels, of which approximately 9 billion are on the North Slope. The state's
royalty share is estimated to be 1.15 billion barrels. Remaining gas reserves
are estimated at about 39.4 trillion cubic feet (Tcf), of which the royalty
share 18 4.7 Tcf. Approximately 36 Tcf are located on the North Slope.

The Division of Oil and Gas estimates that North Slope production will peak in
1987 at almost 1.8 million barrels a day. Production will then decline,
reaching about 1 million barrels a day in 1994 and 600,000 barrels a day by
the end of the century. Cook Inlet production volumes will be relatively
insignificant throughout the period.

Forecasts of oil and gas consumption (1985-99) are developed in Chapter III
for the Railbelt and the remainder of the state by major use category.
Chapter IV derives estimates of the projected surplus. Cumulative state con-
sumption of oil is estimated at almost 621 million barrels over the forecast
period. Natural gas demand is projected to be 3.6 Tcf.
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Chapter V presents historical production and consumption data for the 1977-84
time period. Growth rates for various end use consumption categories are also
calculated. These growth rates are considerably higher than those forecasted
in Chapter I1I. This difference can largely be explained by the reductions in
real state spending over the forecast period.

The supply and demand projections used in this report are uncertain by nature
and should be viewed as likely outcomes; they are applicable only if the
underlying assumptions presented here are approximated by future events. For
example, in-state consumption will be influenced by economic and population
growth which will in turn be fueled by world energy and natural resource
prices. Development of the Susitna hydroeleciric project would dramatically
affect the in-state demand for natural gas, particularly after the late
1990s. The potential growth of a natural gas export market would affect
in-state natural gas availability as well as prices.

The supply side of the in-state balancing equation also is probabilistic. The
mid-range estimates of oil and gas resources (9.14 billion barrels, 39.4 Tcf)
are reasonably certain though transportation of natural gas from the North
Slope remains uncertain. Estimates of undiscovered resources (the high range
estimates) must be treated as highly speculative and of minimal value for
planning or projection purposes. Even if these undiscovered resources exist
(which they may not), there is no guarantee that they will be discovered or
developed in an appropriate time-frame (if ever) to assure long-run continuous
hydrocarbon supplies. Fiscal resources devoted to the hydrocarbon discovery
and development process by the major oil firms will be largely determined by
world market conditions, not by surplus or deficit conditions in Alaska's rel-
atively small intrastate market.

In summary, under reasonable assumptions about in-state reserves and consump-
tion, the current inventory of hydrocarbon reserves is more than adequate to
meet the estimated demands of Alaskans for the next 15 years. Additicnally,
significant quantities of hydrocarbons are surplus to present projected
in-state domestic and industrial needs, and are therefore presently available
for export from the state.l

lgee Appendix G for discussion of statutory definitions.



I. ROYALTY OIL PROGRAM

When a landowner sells the right to explore and develop oil and gas, it
usually reserves to itself a percentage of the oil and gas ultimately produced
if the 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 is
currently receiving royalty payments from oil and gas production in Cook Inlet
and from oil production from the North Slope Prudhoe Bay and Kuparuk River
Units.

Under Alaska Statutes and state oil and gas leases, the state can 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 Commissioner of Natural Resources,
acting on behalf of the state, disposes of the oil and/or gas through negoti-
ated contracts or competitive sales. When royalty shares are taken in-value,
or in-money, individual lessees market the state's share of production and
reimburse the state accordingly.

In 1984, the state continued to take its share of Cook Inlet gas in-value and
continued to sell its in-kind share of Cook Inlet royalty oil to Tesoro Alaska
Petroleum Company under the terms of a negotiated contract. The Tesoro Cook
Inlet contract has been cancelled effective October 1, 1985, and the state
will take this oil "in~value" on that date.

North Slope royalty oil was taken both in-value and in-kind. Three in-state
refiners, Chevron U.S.A. Inc., Tesoro Alaska Petroleum Company, and MAPCO
Petroleum Inc., hold long-term negotiated contracts with the state for the
purchase of Prudhoe Bay royalty oil taken in-kind. Table 1.1 on page 5
depicts estimated total North Slope production to 2010 and current North Slope
royalty oil sales. The Department of Natural Resources is proposing a
long-term negotiated contract with Golden Valley Electric Association (GVEA),
the public cooperative electric utility in Fairbanks, for approximately 5,000
barrels per day of Prudhoe Bay royalty oil. The Department anticipates
signing the contract in early February 1985. A hearing before the Alaska
Royalty Oil and Gas Development Advisory Board on the contract is scheduled
for February 20, 1985. As required by AS 38.05.055, the administration plans
to introduce legislation approving the long-term GVEA contract. The legis-
lation will be submitted not later than March 15, 1985.

As discussed at legislative hearings in 1984, the Department analyzed the
possibility of selling some of the remaining in-value royalty oil by competi-
tive bid. On July 12, 1984, the Director of the Division of 0il and Gas,
acting on the Commissioner's behalf by departmental delegation of authority,
found that there was a surplus of royalty oil available for competitive sale
and export from the state and gave notice of the state's intent to sell by
competitive bid additional royalty oil from the Prudhoe Bay and Kuparuk River
Units.

At the same time, the director solicited proposals for backup contracts which
would be activated if the state failed to sell the entire volume of royalty
0oil at the competitive sale, or if a competitive purchaser failed to take
delivery. :



Seven companies submitted bids for the state's proposed backup contracts:
Texaco Inc., U.S. Oil & Refining Co., Chevron U.S.A. Inc., Union Oil Company
of California, MAPCO Petroleum Inc., Shell O0il Company, and Sohio Alaska
Petroleum Company . '

On August 22, 1984, the director determined that the contingent disposal of
the royalty oil in backup contracts to the companies offering the highest
premiums was in the best interest of the state. Backup contracts were awarded
to Texaco Inc. (for approximately 50,000 bpd of Prudhoe Bay Unit royalty oil
at a $0.38 premium per barrel and approximately 15,000 bpd of Kuparuk River
Unit royalty oil at a $0.07 premium per barrel), U.S. 0il & Refining Co.
(approximately 5,000 bpd of Prudhoe Bay Unit royalty oil at a $0.15 premium
per barrel), and Chevron U.S.A. Inc. (approximately 20,000 bpd of Prudhoe Bay
Unit royalty oil at a $0.10 premium per barrel). Should the need arise, the
state would activate a backup royalty contract with Texaco Inc. for up to the
first 50,000 bpd of Prudhoe Bay royalty oil and approximately 67 percent of
available Kuparuk River Unit royalty oil. Prudhoe Bay royalty volumes in
excess of that amount would go next to U.S. 0il & Refining Co. and finally to
Chevron U.S.A. Inc.

On October 10, 1984, the director issued a Final Notice and Invitation to Bid
on six-month and one-year contracts for approximately 90,000 barrels a day of
royalty oil from the Prudhoe Bay and Kuparuk River Units to be offered at a
competitive sale on December 11, 1984. Fourteen bidders qualified to partic-
ipate in the competitive sale, and four qualified as 'priority" bidders.
Priority bidders were those which sold an average of at least 5,000 bpd of
refined petroleum products to distributors or consumers within the state
between June 1, 1983 and May 31, 1984, and which demonstrated the ability to
process crude oil into refined petroleum products at a processing facility
owned by the bidder. This priority status gave the in-state refiner or sup-
plier the right of first refusal to meet the highest winning bid in each
category for lots remaining after tentative awards were made to the highest
bidders and the apparent high priority bidders in each category.

The sale was held at 10 a.m., December 11, 1984 at the Anchorage Westward
Hilton. The o0il was offered in three categories: Category A was for 66.6667
percent of the royalty oil from the Kuparuk River . Unit in three lots of
approximately 5,000 barrels per day each; Category B was for 26.6667 percent
of the royalty oil from the Prudhoe Bay Unit in 10 lots of approximately 5,000
barrels per day each; Category C was for 13.3333 percent of the royalty oil
from the Prudhoe Bay Unit in five lots of approximately 5,000 barrels per day
each. Categories A and C were for a six-month term and Category B was for a
one-year term. ' E " ‘ ‘

Forty-nine bids were submitted for the 18 lots available. Of the eight qual-
ified companies that submitted bids at the sale, five were successful: U.S.
0il & Refining Co., Chevron U.S.A. Inc., Texaco Inc., Union Oil Company of
California, and Sohio Alaska Petroleum Company. The highest winning bids in
each category were: a premium of $1.04 a barrel for Category B Prudhoe Bay oil
from U.S. 0il & Refining Co.; a premium of $1.03 a barrel for Category C
Prudhoe Bay o0il from Chevron U.S.A. Inc.; and a premium of $.82 a barrel for
Category A Kuparuk oil from Chevron U.S.A. Inc. First delivery of the oil
sold at the competitive sale is April 1, 1985. Tables 2.2 and 2.3 following
this narrative summarize the sale results.
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BIDS RECEIVED AT COMPETITIVE ROYALTY OIL ‘SALE
DECEMBER 11, 1984

Table 1.2
Category A 3 lots Kuparuk 0il 6-month term
Premium Bid Company
E: * $0.82 Chevron U.S.A. Inc. :
* $0.53 Union 0il Company of California
* $0.17 Chevron U.S.A. Inc.
$0.17 Chevron U.S.A. Inc.
$0.14 U.S. 0il & Refining Company .
$0.08 Texaco Inc. :
$0.08 Texaco Inc.
$0.08 Texaco Inc.
Category B 10 Lots Prudhoe Bay 0il l-year term
Premium Bid : Company
* $1.04 U.S. 0il & Refining Company
* $1.04 U.S. 0il & Refining Company
* $1.03 Chevron U.S.A. Inc.
* $1.03 Chevron U.S.A. Inc.
* $1.03 Chevron U.S.A. Inc.
* $0.64 Texaco Inc.
* $0.64 Texaco Inc.
* $0.64 Texaco Inc.
* $0.64 Texaco Inc.
* $0.64 - Texaco Inc.
$0.64 - Texaco Inc.
$0.64 Texaco Inc.

i $0.58 Shell 0il Company

: $0.51 Texaco Inc.

; $0.51 Texaco Inc.

f $0.46 . Sohio Alaska Petroleum’ Company
$0.46° : Sohio Alaska Petroleum Company
$0.46 Sohio Alaska Petroleum Company
$0.46 Sohio Alaska Petroleum Company
$0.46 © Sohio Alaska Petroleum Company
$0.43 Shell Oil Compdny

S : $0.39 Texaco Inc. :

B $0.38 Chevron U.S.A. Inc.
$0.28 Chevron U.S.A. Inc.
$0.22 Golden West Refining Company
$0.20 Tesoro Alaska Petroleum Company
$0.13 _ Union 0il Company of California

~ * denotes winning bids



Category C 5 Lots Prudhoe Bay Oil _ 6-month term

Premium Bid ' o _Company .

* $1.03 Chevron U.S.A. Inc

* $0.64 Texaco Inc. :

* $0.64 ‘ Texaco Inc.

* $0.64 ‘ ' Texaco Inc.
$0.51 Texaco Inc.
$0.51 o Texaco Inc.

* $0.51 ' Sohio Alaska Petroleum Company
$0.51 . Sohio Alaska Petroleum Company
$0.51 Sohio Alaska Petroleum Company

. $0.39 U.S. 0il & Refining Company

5 $0.37 Golden West Refining Company

) _ $0.28 "~ Chevron U.S.A. Inc.

o ; : : $0.26 Tesoro Alaska Petroleum Company
E $0.13 _ Union 0Oil Company of California

* denotes winning bids



STHTE Or ALHORH
COMPETITIVE ROYALTY OIL SALE

Table 1.3
DEC. 11, 1384
' ESTIMTED CONTRRCT  TOTALEST. . e . Com DIFFERENCE
BARRELS  LENGTH BARRELS BASE REALIZED REALIZED
PURCHASER LT & PER DAY (IN DAYS) PER CONTRACT  PRICE . “PREMIWN - - . (1) @
CATESORY A:  KUPARLK
CHEVRON 1 5,000 . 182.5 912,500  $16.%  $0.82  $16,187,750.8 $804, 177,13
(NION s 2 508  182.5 912,500 $16.92 $0.53 $15, 923, 125. 09 $539, 552, 13
CHEVRON s 3 5000 1825 912,500 $16.%2 . 9.17 $15, 534, 625. 2 $211, 852, 13
SUBTOTAL L 15,000 o 2,737,5 = $47, 705, 500, 00 $1,554,781, 38
o HIGHEST PRENILM BID: - $0.82 ~ AVERAGE PREMIUN BID: 49,51
CATEGORY B: PRUDHOE -
U.8. DIL 1 . 5,000 35 - 1,825,000 $17.% 41,06 $34,602, 009, 00 $1,703,655. 75
0.8 OIL 2 5,008 365 1,825, 009 $17.92 $1.04 $34, 602, 000, 09 $i,703,655.75
CHEVRON + 3 5, 008 " 35 1, 825, 000 $17.9 $1.83 $34, 583, 750, 00 $1, 685, 405, 75
CHEVRON P 5,000 " %5 1,825, 00 $17.92 $1.03 $34,583, 750, 89 $1, 685, 495,75
CHEVRON 5 5 5, 000 35 1,825, 000 $17.9 $1.03 $34,503, 750, 00 $1,685, 485, 75
TEXACO s 6 5,000 35 1,825, 909 $17.92 $9.66 $33,872, 000, 00 $373,655. 75
TEXACO 7 5, 009 365 1, 825, 300 $17.9 $0.64 $33,072, 000, % $973,655. 75
TEXACD + 8 5,200 365 1,825, 800 $17.92 $0.64 $33, 872, 009, 00 $973,655.75
TEXACO + 9 5, 300 35 1, 825, 000 $17,% $0.64 $33,872,000. 00 $973,655. 75
TEXACO 10 5, 000 365 1,825, 000 $17.92 $2.64 $33, 672, 000, 00 $973,695.75
SUBTOTAL 50, 300 . 18,250,000 $342, 315, 250, 00 $13,331,807.50
HIGHEST PREMIUM BID: $1.04 AVERABE PREMIUM BID: $0.84
CATEBORY C:  PRUDHOE
CHEVAON s 1 5,009 182.5 312,500 $17.% $1.03 $17,291,875. 09 $842, 702. 88
TEXACO s 2 5, 300 182.5 312,500 $17.92 $0.64 $16, 936, 009, 80 $486, 827, 88
TEXACO s 3 5, 209 182.5 312, 500 $17.% $0.64 $16, 336, 000. 00 $486, 827, B8
TEXACO P4 5,000 182.5 312, 500 $17.92 $2. 64 $16, 936, 000, 60 " $486, 827,88
SOHIO 5 5, 800 182.5 912, 500 $17.9 $0. 51 $16,8!7,375. 80 $368, 202. 88
SUBTOTAL 25, 000 4,562, 00 $84,917,250.00 $2,67:, 389,38
HIGHEST PREMILM BID: $1.03 AVERAGE DREMIUM BID: Q.63
TOTALS FOR ALL LOTS: 18 50, 900 25,550, 00 $474, 930, 000, 09 $17,557,978.25

{1} THESE PROJECTIONS ASSUME THAT CURRENT MARKET CONDITIONG AND PRICES CONTIMUE.

{2) THIS AMOUNT IS THE DIFFERENCE BETWEEN THE ESTIMATED ROYALTY-IN-VALUE RECEIPTS BASED ON THE
VOLUME WEIBHTED AVERAGE OF PRODUCERS'REPORTED NETBACK PRICES (OCTOBER) AND THE ESTIMATED
RECEIPTS OF THE COMPETITIVE SALE BASED ON THE BID PREMIUM PLUS THE BASE PRICE.

(#) PRIORITY BIDDERS



II. RESERVE ESTIMATES AND ROYALTY SHARE

This chapter discusses estimates of oil and gas reserves in the state and the
state's royalty share of these reserves. The reserve estimates have been
developed for low, mid and high cases. The low and mid cases are based upon
proven and probable reserves. The high cases in some categories also include
estimates of undiscovered reserves. Terms of individual o0il and gas lease
contracts were used to calculate the state's royalty share of the respective
reserves. The low estimates assume stable to falling oil and gas prices and
less than satisfactory reservoir performance. The high estimates assume
rising oil and gas prices and better than expected reservoir performance. The
mid case estimates assume stable o0il and gas prices and average reservoir per-
formance. S : : _ : ' ’

The estimated reserves and royalty share for oil and gas are shown in Table
2.1. The estimates have been developed separately for Cook Inlet, the North
Slope and the "undiscovered" category, as different sources of information
were drawn upon for each category. B

Cook Inlet

Much historical and subsurface information is available about the o0il and gas
reserves in the Cook Inlet area, and major new discoveries are not considered
likely at this time. The reserves are assumed to remain constant for low, mid
and high estimates. Cook Inlet reserves account for about 1.5%Z of the low and
8% of the mid estimates of total proven and probable oil and gas reserves,
respectively. The high estimate of reserves further reduces the Cook Inlet
share of total oil and gas reserves to 0.6%.

North Slope

0il and gas reserve estimates shown in Table 2.1 are for currently leased
state lands.

Current North Slope o0il production is from the Sadlerochit reservoir in the
Prudhoe Bay Unit and the Kuparuk River reservoir in the Kuparuk River Unit.
Table 2.2 lists production forecasts for some of the fields listed in Table
2.1. Figure 2.1 graphically portrays these estimates. As illustrated, North
Slope production is expected to increase slightly between 1984 and 1987, then
begin to decline starting in 1988.

Currently, no gas is exported from the North Slope. The Alaska Natural Gas
Transportation System for carrying gas to the Lower 48 is targeted for comple-
tion in the late 1980's at the earliest, but it is uncertain when of construc-
tion of the line will commence. The proposed pipeline capacity will permit
exports in the range of 2.0 to 2.4 Bcf per day, with an expected level of 2.0
Bcf per day. Alternative marketing of North Slope natural gas is being con-
sidered, but these prospects are also very uncertain at this time.



Undiscovered Resources

Undiscovered oil and gas resources are computed as the simple average of ‘the
low estimates recently developed by the U.S. Geological Survey (USGS) and the
National Petroleum Council (NPC) for lands in Alaska. The USGS estimates the
quantities of conventionally producible reserves based upon information
available to USGS. At the 95% confidence level, the low USGS estimates of
undiscovered oil and gas resources are 2.5 billion barrels (Bbbl) and 19.8 TIcf
respectively., In the NPC resources estimates, yields on investment of greater
than 10% for oil and gas and 15% for oil alone were required before a field
was considered "commercial." The NPC estimates that 17.8 Bbl of undiscovered
oil and 10.1 Tcf of undiscovered gas could be produced commercially. The
averaged low estimate of undiscovered resources is added to the high estimate
in this report in order to take a conservative approach on resource esti-
mating, but the estimate should still be treated as a highly speculative
number. Many of the oil and gas resources identified by the USGS and the NPC
are likely to be found on federal and private lands.

~10~



ESTIMATED RECOVERABLE RESERVES AND ROYALTY SHARE

RECOVERABLE RESERVES -

0IL (HMbbl} BAS (Bcf)
D HIGH LOW  HWID HIGH
CODK INLET [1]

Beaver Creek | | | 231 231 23
Beluga River - - -- 778 778 778
Birch Hill - - -- 11 11 11
fFalls Creek o= - -- 13 13 13
Branite Point 27 27 26 26 26

Ivan River - - -- 26 26 26
Kenai - - - B45 B4S  BAD
Lewis River - - -- 22 22 22
NcArthur River A T4 74 86 86 86
Middle Ground Shoal 15 13 15 11 11 11
Nicolai Creek - - -- 3 3 3
Worth Cook Inlet - - - 859 839 839
North Fork ‘ - - - 12 12 12
Sterling - - -~ 23 23 23
Swanson River 2 22 22 29 29 239
Trading Bay 3 3 3 3 33 33
West Foreland - - -- 20 20 20
West Fork - - - 6 & b
SUBTOTAL 142 142 147 3,264 3,264 3,264

NORTH SLOPE (2]
Prudhoe Bay Unit
Sadlerochit reservoir 35,001 3,781 6,171 29,000 29,000 29,000
Sag River reservoir 100 130 200 - - --
Lisburne reservoir 300 400 600 800 1,100 1,600
Endicott 2713 31 450 600 800 1,200
Paint Thomson Area and

Flaxman Island Area 300 400 700 3,200 3,000 6,000
North Prudhoe Bay - :

West Dock Area 0 73 100 -~ -- --
Nilne Point Area 80 &0 93 -- -- -~
Bwydyr Bay firea 6 30 40 - -- --
Shallow Cretaceous Sands 0 730 2,730 -~ -~ --
Kuparuk River Unit 573 998 1,198 135 220 240
SUBTOTAL 6,659 8,999 12,324 33,735 36,120 38,060

UNDISCOVERED (3] N/R N/A 10,150 N/A  N/A 15,000
STATE TOTAL 6,801 9,141 22,616 36,999 39,384 56,324

N/A
(11
(2]

[3]

Not apflicable.
As of 12/83. Alaska bil and
fs of 9/84,
and personal cosmunication

Gas Conservation Commission, "1983 Statistical Report.®
Van Dyke, W., 'grgvgn a?g Probable 0il and Ga

ctober
*NPC Sees Big U.S. Arctic hesnurces,' Dil and 6as Journal, Novesber 23, 1981, and "Estimates of
Undiscovered Recoverable Resources of fonventionally Producible Bil an

1984,

U.S. Geological Survey, OFR 81-192, 1981,

§/D Tbl: T2_1, rev: 1/14/85
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ROYALTY SHARE

TTUIL tbbl )

Low

0
72

839
N/R

B33

NID

10
4
9%
125

1,133
N/A

1,147

HIGH

13
15
8
344
150

1,55
1,269

2,834

Table 2.1
§45 (BcF)
CUiow UMD R
9 59 5
I3 3
VY Y
3 3 3
oo
1 { {
07 107 107
0 0 0
§ 4
303 3
09 209 209
3,625 3,625 3,625
100 138 200
B 112 148
800 625 750
7 8 03
4,226 4,527 4,776
MR N/A 1,875

4,435 4,736 6,859

s Reserves, North Slope, Alaska,” September 23, 1980,

d Bas in the United States, a Susmary,®



FIGURE 2.1
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ITI. CONSUMPTION FORECAST

Summary

Consumption of oil and gas in all major categories is forecast to increase in
future years.

Consumption of natural gas will grow from 211 billion cubic feet (bef) in 1985
to 259 bef in 1999 (annual growth of 1.5 percent). Although industry currently
consumes the majority of natural gas and is forecast to continue to be the
dominant user, growth of gas use for space heating will outstrip growth in
industrial use. Over the next 15 years, use of gas for space heating will
increase from 20.2 bef in 1985 to 34.3 bcf in 1999 (3.9 percent annual
growth). Use of gas for electricity generation will grow from 36.1 bcf in
1985 to 43.6 bcf in 1999 (1.4 percent annual growth). The consumption of
natural gas for industrial uses will grow from 154.3 bcf in 1985 to 181.6 bef
in 1999 (1.2 percent annual growth).

Consumption of liquid petroleum will increase from 1,546 million gallons in
1985 (about 37 million barrels of crude oil equivalent) to 2,005 million
gallons in 1999 (48 million barrels). This represents a 1.9 percent annual
growth rate. The five and ten-year annual growth rates are 1.7 and
1.9 percent, respectively. Space heating use of petroleum will grow
2.1 percent annually. Vehicle transportation use will increase 2.0 percent
annually. The use of fuel o0il for electricity generation in 1985 reflects the
introduction of several hydroelectric facilities which replace high—cost fuel
oil generation. Fuel o0il consumption subsequently increases, and the l5-year
growth rate will be 2.0 percent annually. Industrial use of petroleum liquids
will remain constant.

Transportation Liquid Fuels

Transportation fuel consumption will grow moderately with population growth in
future years, increasing from 1,228 million gallons in 1985 to 1,614 million
gallons in 1999 (Table 3.2). Jet fuel consumption will grow most rapidly
(2.97 percent annually), followed by diesel fuel consumption (1.4 percent
annually) and gasoline (.5 percent annually).

Fuel-use efficiency will increase in all types of uses but will be most
evident in highway gasoline consumption which is projected to decline on a per
capita basis.

Total consumption projected over the 15~year period from 1985 to 1999 is
21,056 million gallons. This 1s approximately equivalent to 501 million
barrels of crude oil.

lgee Methodology Appendix B for assumptions.
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Space Heating

Space heating fuel consumption will increase moderately with population and an
increase in the size of the building stock relative to population. Natural
gas use will grow more rapidly than fuel oil, from 20.2 billion cubic feet in
1985 to 34.3 billion cubic feet in 1999 (Table 3.3).

The relatively rapid growth of natural gas is attributable to the rapid growth
of population in the railbelt as well as to the extension of the natural gas
market into the Matanuska Valley. The expansion of the natural gas market is
estimated to increase gas use by about 9 percent by 1995. Barrow, on the
North Slope, is the only location outside of the railbelt presently served by
natural gas. -

The majority of fuel oil used for space heating is consumed outside the rail-
belt although fuel o0il is important where natural gas is not available. Out-
side of the railbelt, most space heating is done with fuel oil. Fuel oil con-
sumption for this use grows from 176 million gallons in 1985 to 237 million
gallons in 1999.

Utility Electricity Generation

Natural gas use for utility electricity generation will exhibit strong growth
in the next 15 years as the majority of incremental electricity demand growth
in the railbelt is met with additions to natural gas-fired generation.
Natural gas use increases from 36.1 bcf in 1985 to 43.6 bcf in 1999. The
percentage of electricity in the railbelt provided by natural gas reaches a
high of 81 percent in 1992 but declines in 1993 to 72.9 percent, when the
Bradley Lake hydroelectric facility comes on line.2 After 1993, the propor-
tion of railbelt electricity generated by natural gas begins to increase,
reaching 75.4 percent in 1999.

Fuel oil use for utility electricity generation will grow at an average annual
rate of only 2.1 percent. This 1s due to the availability of power from
several recently completed hydroelectric plants in locations currently using
fuel oil for generation.

Industrial Fuel Use

Increased use of natural gas in future years will be related to petroleum pro-
duction. This will be concentrated on the North Slope where expanded petro-
leum activity will be concentrated. The other large use of natural gas, the
production of Ammonia-Urea, will continue requiring constant amounts of
natural gas.

25usitna hydro'is consgidered in Chapter IV.
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The major industrial use of fuel oil (not including transportation) is also in
the petroleum industry. Pipeline fuel for the Alyeska pipeline is the largest
element of this. 1In addition, a significant amount of fuel is wused for
electricity generation. Both of these uses are projected at constant levels.
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IV. ANALYSIS OF SURPLUS

Summasz

Under reasonable assumptions about recoverable reserves and Alaska consump-
tion, the current inventories of both oil and gas are more than sufficient to
meet the presently identifiable needs of Alaskans for the next 15 years. The
state royalty shares are also sufficient to meet in-state demand.

Liquid Petroleum

Table 4.1 shows that the cumulative 15-year Alaska demand for liquid petroleum
is approximately 625 million barrels of crude oil equivalent. This is equal
to approximately half the reserves of royalty oil and is 7 percent of total
reserves. No attempt has been made to compare petroleum products produced at
Alaska refineries with petroleum products consumed in the state. Currently
the capacity of Alaskan refineries exceeds Alaskan consumption (about
81 thousand barrels per day), but the product mix which the refineries can
produce does not match the product mix demanded. The resulting cross-hauling
of crude oil out of Alaska and refined products into the state is a common
feature of petroleum markets in general and does not represent an inefficient
distribution of refining capacity or mismatch of supply and demand.

Natural Gas

Table 4.1 indicates that the cumulative 15-year Alaska demand for natural gas
is 3.626 trillion cubic feet of gas. This is approximately 77 percent of the
state royalty share of gas in the combined current inventory at Cook Inlet and
on the North Slope.

Since the transportation of natural gas normally requires a pipeline, partic-
ular markets for gas which are linked by pipeline to supplies are relevant for
the determination of excess supply. Table 4.1 shows that there 1is a net
surplus in both the Cook Inlet and North Slope markets. The Alaskan royalty
share of Cook Inlet gas alone, however, is insufficient to meet the projected
Cook Inlet requirements over the next 15 years.

Projections Beyond Current Inventory

We assume recoverable reserves represent a l5-year inventory of petroleum in
the ground based upon historical reserve-to-production ratios. Because a very
sizable investment is required to develop a petroleum reservoir into recover-

able reserves, reserves will be 'proven up" at a rate to maintain sufficient
inventory consistent with the growth in demand. Excessive proven reserves,
like excessive inventories, result in unnecessary carrying costs to reservoir
owners and will be avoided if possible.
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This is the basis for the 15-year time horizon for demand used in this
analysis. As time passes, the growth in demand will stimulate the search for
reserves to replace those produced, and markets will work to keep supply and
demand in balance.

Sensitivity of Results

The positive net surpluses of o0il and gas calculated in this chapter are
insensitive to changes in the assumptions underlying the projections. These
are discussed in turn and shown in Table 4.2.

Reserve Estimates

Because the low reserve estimates are quite similar to the mid-range esti-
mates, the positive oil and gas surpluses are not significantly affected by
using low reserve estimates.

Economic Growth

Faster population growth will accelerate the use of liquid fuels more than
natural gas because a larger portion of liquid fuel use is population sensi-
tive. Even so, the net surplus of petroleum liquids would be reduced only
marginally by growth of population-related consumption at double the base case
rate. Increased use of natural gas would reduce the surplus by an equally
small percentage.

Export of Gas

To the extent natural gas 1is exported, it is unavailable. for the local
market. Cumulative exports over the next 15 years from current operations are
projected to be about 945 billion cubic feet. If a facility comparable to the
Pacific Alaska LNG project were built, it would annually export 160 billion
cubic feet. With an assumed first year of operation of 1990, cumulative
exports to California through 1999 would be 1,600 billion cubic feet. Com-
bined exports to Japan and California would be 2,545 billion cubic feet,
reducing reserves for instate use, and the net surplus, by 9 percent. In the
absence of new reserves, the net surplus in Cook Inlet under these assumptions
would be negative.

Susitna Hydro

If Susitna hydro were built, it could begin to replace electricity generation
by natural gas and fuel oil in 1994. If natural gas use were cut back
75 percent beginning in that year, cumulative gas consumption would decline
182 billion cubic feet. Fuel o0il use for electricity consumption in the Rail-
belt could be eliminated at a savings of 50 million gallons (a little more
than one million barrels).
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Natural Gas Availability in Fairbanks

If, by some means, natural gas became available in Fairbanks, electricity
generation and space heating in Fairbanks could be converted to gas. This
could increase annual natural gas consumption for electricity generation by
5 billion cubic feet as coal and fuel o0il use were backed out. Fuel oil use
would fall by 8 million gallons annually.

Natural gas consumption for space heating would gradually replace fuel o0il and
coal and could eventually capture 75 percent of the market. If gas became
available in 1993 and captured this share of the market by 1997, gas consump~
tion for space heat could increase 25 billion cubic feet, and fuel oil con-
sumption could fall by 145 million gallons.

The net surplus of gas would fall very marginally as a result of these changes
and the net surplus of liquid fuels increase very marginally.
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SURPLUS OIL CALCULATION (Million Barrels) TABLE 4.1

giL [2) BAS (3]
{Million Barrels) {BCF)
Total R Stite Total ] St:te
oyalty oyalty
STATE
Reserves [1] 9,141 1,147 39,3848 4,736
Estimated Production 220 2 W ril
fros reserves thru 1984
Estimated reserves 8,921 1,119 39,144 4,707
as of Jdan. 1,1985
Estimated cusulative consuaption, 623 623 3,626 3,628
1985-1999 (15 years)
NET SURPLUS (DEFICIT) 8,29% 494 35,518 1,081
COOK INLET
Reserves {1} 142 13 3,264 209
Estimated Production 20 2 220 14
froa reserves thru 1984
Estimated reserves 122 13 3,044 195
as of Jan. 1,1985
Estinmated culufative consuaption, -- -- 2,297 2,297
1985-1999 {13 years)
NET SURPLUS (DEFICIT) - - 747 (2,102}
NORTH SLOPE
fleserves [1] 8,999 1,133 36,120 4,527
Estisated Production 200 23 20 3
from reserves thru 1984
Estimated reserves 8,799 1,108 36,100 4,324
as of Jan. 1,1985
Estimated cuuufative consumption, -- -- 1,329 1,329
1985-1999 (15 years)
NET SURPLUS (DEFICIT) - - 3,771 3,195

{11 North Slope as of 9/1/84, Cook Inlet as of 12/1/83. '

{21 Author’s estimate of pro&uction year to end. Production from state roualty share is proportional
to state royalty share of reserve.

{31 Total %as disposition net of reinjection, from Section 2. Production from state royalty share is
proportion of state royalty gas in total.

SENSITIVITY ANALYSIS OF NET SURPLUS TABLE 4.2

Percent Reduction in Net Surplus

Liquid Petroleus Natural bGas

{sillion barrels) (BCF)

Low Reserve Estimate 8.0 1 7.0 1

501 increase in growth of 0.51 0.51
popul ation-related consumption

Export of LNB -- 9.0 1

Susitna Hydro 0.01 0.51

Natural Gas available in Fairbanks +2,01 0.0 1
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V. HISTORICAL OIL AND GAS PRODUCTION AND CONSUMPTION

0il Production and Consumption

Historical oil production and consumption for 1977-84 are presented in Table
5.1 and Figures 5.1 and 5.2. Consumption data for these years are derived
from the Department of Revenue's monthly reports, using that department's
present major fuel categories. Between January 1977 and September 1982,
several categories were added and deleted. Table 5.2 shows these changes and
the correlation between past and present categories. These data are statewide
figures only. Regional breakdowns, shown in past issues of this report, are
not possible because DOR stopped reporting fuel sales by judicial districts in
July, 1982. In-state refinery production and fuel imports for 1982 are tab-
ulated in Tables 2.4 and 2.5. These data are taken from "Fuel Consumption and
Pricing in Alaska, A Regional Analysis."l

Gas Production and Consumption

Historical natural gas production and major consumption items are presented in
Table 5.3 and Figures 5.3 and 5.4. Production, consumption by field opera-
tions and commercial sales data are compiled from O0il and Gas Conservation
Commission monthly reports whereas individual major consumption figures are
from consumers or taken from consumer reports to DO&G.

lgeiser, G., Teal, D., "Fuel Consumption and Pricing in Alaska, A Regional
Analysis," Alaska State Legislature, House Research Agency Report 83-C,
January 1984.
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FIGURE 5.1
OlL PRODUCTION, 1877-—1884.
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FIGURE 5.3
2 GAS PRODUCTION, 1971—1984
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FIGURE 5.4
GAS CONSUMPTION, 1971—-1984
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HISTORICAL OIL PRODUCTION AND CONSUMPTION: ~STATE

_ TRBLE 5.1
“Browth,
YEAR: 1977 1978 1979 1980 1981 1982 1985 1984{11 1978-
Cesvses srssser anes Ve tresess essessess sesvseses saweesere sreiwenss 1984 4]
PRODUCTION {Million Barrels) [2]

Bross Production 171,318 447.810 511,335 591.640 0587.339 61B.910 625.527 4626.956 5.76 1
TAPS Throughput, PS #1 112,315 397.149 467.939 554.934 556.067 9591.142 400.859 407.961 7.35 1
EXPDRYS Million Barrels) [2) . :

Littings at Valdez 96,669 394.080 464,394 548.895 547.026 983.370 592.319 999.672 .25 % -
CONSUMPTIDN (Millien Gallens) [3] R Co
Aviation Bas 16,770 15.830 16,925 16.912 1B.734 16,39 15,284 17.977 2.4 1%

Exempt 1.921  0.685 0.552 0.358 0.974 0.589 0.498 0.647
Taxable 15.249 15.143 16,373 16.334  18.180 16,007 14,746  17.330
fiviation Jdet 330.744 363.607 415.164 416.184  400.177 432,366 517.575 598.984  8.68 1
Exempt 227,581 250.5601 288.974 286.110 247.619  99.937 242.815 293.040
Taxable 103.163 113.006 126.190 130.074 152,558 332.409 274.760 305.924
Marine bas 11,766 7.714  8.29  7.398 7.602 ;. 7.878 8.568 9.777 4,031
Exespt 3.707 0.554 0.292 - 0.025 0.085 0.032 0.052 0,114 :
Taxable 5,039 7.160 B.004 7.573 7.517 7.846 8.916 ~ 9.663
Marine Diesel 38.613 51.985 59.492 67.711 | 72,282  99.443 147.569 149,798 19.19 1
Exeapt 5,396 10.116 6.323 35,370 3,155 30.443  75.395  72.087
Taxable 32,217 41.869 93.167 62.341  67.129  69.000 72,174  77.741
{ither Bas 186,213 187.359 181.329 177,353 186.446 210.644 197.968 234.833 3.B4 1
Exempt 5.094 - 8.290 7.527 8.162 9.084 12,809  10.887  19.017
Taxable 181,119 179.069 173.B02 169.191 177.362 197,835 187.081 2135.81b
ther Diesel 165.752 184.876 269.377 302.647 326.440- 411.1253 420.279 410.303 14.21
Exeapt 46,160 54.030 120.960 120.939 117.074 1B7.836 178.494  143.082
Tazable 119.592 130.826 148,417 181.708  209.366 223.269 241.783 247.221
TOTAL CONSUMPTION 749,858 811.371 950,583 988.405 1,011,701 1,178,052 1,307,203 1,421,672 9.80 1
[1] Estimated fros gart-yearly reports.
{21 Alaska 0il and Gas Conservation Commission, "Statistical Report,® 1977-83,
[31 Alaska Department of Revenue, "Report of Motor Fuel Sold or Distributed in Alaska.®
[4]1 Average annual growth.
§/D Tbl: T5_1, rev: 1/7/85
FUEL CATAGORIES, DEPARTMENT OF REVENUE Table 3.2

1/77-9/82 © 10/82-Present
{Order rearranged)

19717

1979 1980 . 1981 1982

fiviation Bas Exeapt - - fviation Bas Exempt
: Taxable Taxable

fiviation Bonded  Exeapt Aviation Jet Exeapt

fiviation det Exeapt Exeapt
- Taxable Taxable

Warine Non-Prop. Exespt ---—-——-- i " Marine 6as Exempt

Marine Bas ‘Exenpt: : Exeapt
- _Taxable = - Taxable

Marine Diesel Exeapt --- : - Marine Diesel Exeapt
Taxzable , : Taxable
Marine Other Taxable ' i ] cvanann  Bhable

fo-Hiqhuay Gas  Exespt ' i-—-1  Other Bas Exeapt

Highway Gas Exeapt : Exespt
Taxable [ Taxable

0f¢-Highway Diesel Exempt 1 {  Other Diesel Exespt

Highway Diesel Exeept : Exeapt
’ Taxable i Taxable
Highua Other Taxable : ' Taxable
Other Type Fuel  Taxable i Taxable

5/D Thl: 75_2; revi 1/7/85
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ROYALTY OIL AND GAS DATA BY FIELD APPENDIX A

FIELD BELUBA RIVER
LOCATION Cook Inlet, onshore, west side
BEGAN PRODUCTION 1/48
(OWNER RGEA, ARCO, Chevron, Shell
DPERATOR Chevron
oL 6AS
; Casinghead Bas Well
;ﬁ AYERAGE MONTHLY PRODUCTION Bbl NCF 1,568,438 NCF
B AS OF 1-9/84 '
CUMULATIVE NET PRODUCTION Bbl HCF 175,561,305 MCF
A5 OF 9/84
ESTIMATED RESERVES Bbl1 MCF 763,884,042 NCF
RS OF 9/84
ESTIMATED PERCENT OF
FIELD DEPLETED
] A5 OF 9784 4 3 19 %
A ROYALTY 12.51, Effective rate: 7.5551
PURCHASER  Chupgach Electric, ENSTAR /Bb1 /KCF RIV: ¢ 0.21033 /MCF
LEASES State ADL: 17592, 17599, 176358, 21126, 21127, 21128, 21129

Federal AG: 29656, 29457

COMMENTS
Until recently, Chu%ach Electrit was the only current purchaser of this gas, Chugach uses this gas for power generation
which is delivered to the Anchorage market,

Enstar has recently purchased Belu%a River gas under contract from Shell and just cospleted a pipeline
from the field through the Mat-Su Valley to Anchorage.

Due tn the existence of several Federal leases, the state’s effective rovalty share is 7.533%.
Royalty ownership was reallocated by changing the ownership detersination from surface
acreage to reservoir percentage.

FIELD CANNERY LOoOP

LOCATION Cook Inlet, onshore, east side
REGAN PRODUCTION Field delineation underway
OUNER

(PERATOR Union

oiL " GRS
Casinghead Gas Well

AVERABE MONTHLY PRODUCTION Ebl HCF MCF
A3 OF 1-9/84

CUHULATIVE NET PRODUCTION Bbl HCF NCF
RS DF 9/94

ESTIMATED RESERVES Bbl MCF MCF
AS OF 9/84

ESTIMATED PERCENT OF

FIELD DEPLETED

AS OF 9/84 % X 1

ROYALTY

PURCHASER /861 - NCF /NCF

LEASES State anbi;

COMMENTS
Shut~in gas field.

Initial hydrocarbon equity ownership calculations underway,
~-32-



FIELD

LOCATION

BEGAN PRODUCTION
DWNER

OPERATOR

AVERAGE MONTHLY PRODUCTION
~ AS OF §1-9/84
CUMULATIVE NET PRODUCTION
AS OF 9/84
ESTIMATED RESERVES
AS OF 9/84
ESTIMATED PERCENT OF

FIELD DEPLETED
AS OF 9/84

DUCK ISLAND / SAG DELTA (ENDICOTT RESERVOIR)
North Slope, onshore/offshore

Facilities design underway, production expected to begin in 1988,

SOHIO
oIl

Bbl

‘Bbl

Bb!

ROYALTY
PURCHASER

/8bi

LEASES State ADL:
CONMENTS

Initial calculation of hydrocarbon ownership underway.

Unit area expansion application sade in December, 1984.

FIELD

LOCATION

BEGAN PRODUCTION
QOWNER

OPERATOR

AVER:?E HUNTHL; PRODUCTION

CUHU%%T&VE NET PRODUCTION

ESTIMATED RESERVES
AS OF 9/84

ESTINATED PERCENT OF
FIELD DEPLETED
AS OF 9/84

EPPERSON KNOB UNIT AREA
.Cook Inlet, onshore, east side
Exploration to tegin in {983

Alaska Crude Corporation

oIL

Bbi

Bbl

b1

ROYALTY
PURCHASER

{Bbl

LEASES State ADL:
COMMENTS

Casinghead

Casinghead
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NCF

#CF

INCF

WCF

INCF

Bas Mell

HCF

KCF

INCF
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MCF
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FIELD

LOCATION

BEGAN PRODUCTION
{HNER

OPERATOR

RVERAGE MONTHLY PRODUCTION:
S OF 1-9/84

CUMULATIVE NET PRODUCTION =
AS OF 9/64

ESTIMATED RESERVES
AS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
fi5 OF 9/84

FALLS CREEK
fook Inlet
Shut-in 1951

Chevron
oIL
Bbl ..

Bbl

Bbl -

ROYALTY
PURCHASER

/Bb1

LEASES

COMNENTS
Shut-in gas field.

FIELD

LOCATION

BEGAN PRODUCTION
O¥NER

OPERATOR

State ADL:

AVERAGE MONTHLY PRODUCTION
AS OF 1-9/84

CUMULATIVE NET PRODUCTION
S OF 9/84

ESTIMATED RESERVES
S OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED

GRANITE POINT
Cook Inlet, offshore, west side
12/67

onshore, east side =

Casinghead
MCF

KCF

HCF

IMCF

BAS

Gas Well
0 NCF

18,983 MCF
13,000,000 HCF
01

/nCF

ANOCO, ARCO, Chevron, Betty, Mobil, Phillips, Superior, Texaco, Union

ANOCO, ARCG, Texaco, Union
oIL

285,255 Bbl
497,110,561 Bb]

24,432,705 Bbl

A5 OF 9/84 80 %
ROYALTY 12.5 1
PURCHASER  Tesoro RIK: $24.884 /Bbl

_ARC R
AMOCO Platfora®
~ Unions

Casinghead
204,099 NCF

84,793,308 MCF

24,163,112 WCF

m

/NCF
RIV: § 0.1148
RIV: § 0,10
RIV: § 0.10

% Spall amount of casinghead-gas sold to AMOCO for use on platfora.

State ADL:
pL-
Rev 4161 4

LERSES
Qaét-]
COMMENTS

17586, 17?8(, 17597, 18742, 1B761, 18776’ 35431
DL

7 Reid-bf

DL~
el )

all royalty oil from this field is taken in kind and sold to Tesoro.

Bas from this field is casi
has prohibited flaring sinc

nghead Bas and was formerly flared.
and this gas is now recovered and used locally.

e 7/117

_3ie

BAS

Gas Well
nCF

HCF

HCF -

/MCF

DOGC flaring Order #104, 6/30/71,



FIELD BNYDYR BAY UNIT AREA

LOCATION North Slape, onshore/cffshore
gsgg: PRODUCTION Field delineation underway
OPERATOR Conoco
o ’ : BAS '
, _ Casinghead . Bas Well
AVERABE MONTHLY PRODUCTION Bbl NCF ©OMCF
AS OF 1-9/84 . ‘
CUHULATIVE NET PRODUCTION Bbl ' : NCF NCF
S OF 9/84 _ _ '
ESTIMATED RESERVES 30,000,000 Bbl# ) MCF ' HCF
fAS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED

AS OF 9/84 X 1 | 1
# William Van Dyke, personal cossunication, 10/10/84. ‘
ROYALTY .
PURCHASER [ 1} NCF CF
LEASES State ADL: ' '
CONMENTS
Further exploration activities planned for-19835.
FIELD HEMI SPRINGS UNIT AREA
LOCATION North Slope, onshore
gﬁﬁgﬁ PRODUCTION Expluratxon to-begin in 1984
OPERATOR ARCO - S
| oIL 8
Casinghead Bas Well
AVERAGE NONTHLY PRODUCTION Bl MCF HEF
AS OF 1-9/84
CUNULATIVE NET PRODUCTION Bbl MCF . MCF
AS OF 9/84 ‘ '
ESTINATED RESERVES Bbl NCF NCF
AS OF 9/84 .

ESTIMATED PERCENT OF
FIELD DEPLETED

A5 OF 9/84 _ 7 1 L
ROYALTY
PURCHASER /Bbl - ' JNCF INCF
LEASES State ADL: ' ' S '
COMNENTS

Unit agreesent appraved in 1984,
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FIELD IVAN RIVER

LOCATION Cook Inlet, onshore, west side
353?3 PRODUCTION Shut-in 1966, suspended
OPERATOR Chevron
oL BAS o
" Casinghead Gas Well
AVERAEE NQNTHLV PRODUCTION REUEI 'Y (T R Wr MCF
AS DF 1-9/84 _ o : : . o -
CUMULATIVE NET PRBDUCTInN ' bl NCF 0 NCF
AS OF 9/84 o :
,“ﬂ 3 K
ESTIMATED RESERVES bl NCF 26,000,000 MCF
AS OF 9/84 . ' S :

ESTIMATED PERCENT OF
FIELD DEPLETED ‘ :
AS OF 9/84 1 4 0

ROYALTY |
PURCHASER /Bbl OMCF  INCF
LEASES State ADL:

COMMENTS
Shut-in gas field.

FIELD KATALLA

LOCATION Sulf of Alaska, onshore
BEGAN PRODUCTION Abandoned 1934

OWNER

(PERATOR Fee land

oIt o BAS
Casinghead _ Bas Nell

AVERAGE MONTHLY PRODUCTION 0 Bbl NCF NCF
AS OF 1-9/B4 ' :

CUMULATIVE NET PRODUCTION 154,000 Bb1 NCF NCF
A5 OF 9/84 . -

ESTINATED RESERVES . Not reported Bbl NCF . NCF .
AS OF 9/84 - .

ESTIMATED PERCENT OF
FIELD DEPLETED

AS OF 9/B4 1 1 1
ROYALTY '
PURCHASER /Bbl INCF INCF
LEASES State ADL:
COMMENTS

Alaska Crude Corporation begxnnlnq expluratlon again in 1983,
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FIELD KAVIK

LOCATION North Slope, onshore
BEGAN PRODUCTION Suspended
(OWNER
OPERATOR ARCO
oI \ 6AS
Casinghead Gas Well
AVERAGE MONTHLY PRODUCTION BHl NCF NCF
AS OF 1-9/84 ,
CUMULATIVE NET PRODUCTION Bbl NCF NCF
AS OF 9/84
ESTIMATED RESERVES Bb! NCF NCF
AS OF 9/84
ESTINATED PERCENT OF
FIELD DEPLETED ’
S OF 9/84 1 1 1
ROYALTY
PURCHASER /Bbl INCF INCF
LEASES State ADL:
COMMENTS
Shut-in gas field.
FIELD KENAI
LOCATION Cook Inlet, onshore, east side
BEGAN PRODUCT ION 1/62
DMNER ARCO, Chevron, Marathon, Union
OPERATOR linion
| oI 6AS
‘ Casinghead Gas Well
AVERAGE MONTHLY PRODUCTION Bbl NCF 9,076,597 MCF
AS OF 1-9/84
CUMULATIVE NET PRODUCTION 11,877 Bbl# NCF 1,510,482,825 NCF
S OF 9/84
ESTINATED RESERVES Bbl NCF 763,310,628 NCF
AS OF 9/84
ESTIMATED PERCENT OF
FIELD DEPLETED
S OF 9/84 1 1 b6 1
# Natural gas liquids,
ROYALTY _ 12.5%, Effective rate: Kenai, 2.06879%; Xenai Deep, 0.01
PURCHASER  Alaska Pipeline /Bbl /NCF  RIV: $ 0.405 /MCF
Chevron RIV: ¢ 0.4605
City of Kenai RIV: € 0.29
Marathon LNB RIV: ¢ 2,02
Rental gas (Swanson River oil field) RIV: € 0.18
tinion RIV: ¢ 0.33
Union-Chevron exchange RIV: § 0.505
Weighted average: $ 0.526
LEASES State ADL: 00393, 00594, 00588, 02411, 02497, 308223, 324398

Federal A0: 28047, 28055, 28056, 28103, 28140, 28142, 28143

CONMENTS )
The Kenai Unit provides sost of the gas sales in the Cook Inlet area. Estimated Alaska state royalty
gas sales were approxisately 195,000 MCF as of 1982.

The state does not receive the full 12,51 royalty share because of the predosinance of Federal leases
in the unit and the recent conveyance of land to Cook Inlet Region Inc. The price the state receved
fronhits royalty share results from prices paid under existing contracts between the lessees and their
purchasers,
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FIELD KUPARUK

LOCATION North Slope, onshore
BEGAN PRODUCTION 12/81
DHNER ARCO, BP, Chevron, Exxon; Mobil, Phillips, Schio, Union
PERATOR ARCD
oIL BAS
7 Casinghead
AVERAGE MONTHLY PRODUCTION 3,498,390 Bbi 511,851 MCF
AS OF 1-9/84 7
CUMULATIVE NET PRODUCTION 104,868,433 Bbl 16,508,372 HCF
AS OF 9/84
ESTIMATED RESERVES 1,040,000,000 Bbls 220,000,000 NCFe
A5 OF 9/84 .
ESTIMATED PERCENT OF
FIELD DEFLETED
AS OF 9/84 . 61 71
% William Van Dyke, personal coasunication, 10/10/84,
ROYALTY 12,5 %
PURCHASER All owners RIV: §16.83443 /Bbl+ RIV: $2,992336

t Heighted average, with field costs.

LEASES State ADL: 25512, 25513, 25519, 23520, 25521, 25522, 25523, 25531,
25549, 25570, 25571, 25585, 25586, 25587, 25588, 25589,
25604, 25603, 25628, 25629, 25630, 25631, 25632, 25433,
25636, 25637, 25638, 25639, 25640, 25641, 25642, 25643,
25685, 25647, 25648, 25649, 25650, 25651, 25652, 25653,
3§ggg, 25657, 25658, 25659, 25640, 25661, 25464, 25645,
v ‘_‘J ~ -

COMMENTS
Unit Area expansion approved in 1984.

FIELD ~ » LEWIS RIVER ,
LOCATION Cook Inlet, onshore, west side
g&g@g PRODUCTION 1984

OPERATOR Cities Service

BIL
Casinghead

AVERAGE MONTHLY PRODUCTION . . Bbl- - . MCF
AS OF 1-9/84 ' '

CUNULATIVE NET PRODUCTIBN .~ Bbl NCF
AS OF 9/84 S

ESTIMATED RESERVES _ BBl HCF
AS OF 9/84 R

ESTINATED PERCENT OF ;
FIELD DEPLETED L L
AS OF 9/84 1 1
ROYALTY RIV: 12.51 : S
PURCHASER . /Bbl ' ' JNCF
LEASES State ADL;,

COMMENTS ‘
Short ters gas sales:to Enstar hegan-in 1984.j~-

L

. -38-

Gas Well
MCF

HCF

NCF

/HCF

25547, 25548
25590, 25403
25634, 25435
75644, 25645
25454, 25455
25646, 25667

Gas Well
0 NCF

53,295 NCF

22,000,000 MCF

01

/HCF



FIELD LIGBURNE RESERVOIR

LOCATION North Slope, onshore/offshore
BEGAN PRODUCTION Field delineation and facilities design underuay, pruductmn expected to
QHMER begin in 19B4-87.
OPERATOR ARCE
oIL GAS
: Casinghead Bas Well
AVERAGE MONTHLY PRBDUCTIUN 35,140 Bbl 36,178 MCF NCF
AS OF 1-9/84
CUMULATIVE MET PRODUCTION 513,152 Bbl# 856,938 HCF NCF
AS OF 9/84
ESTIMATED RESERVES 399,683,740 Bbles 1,099,674,399 MCF# NCF
AS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
RS OF 9/84 0 U 4

+ Includes 28,897 Bbl NGL.
## William Van Dyke, personal coemunication, 10/10/84.

ROYALTY 12,51
PURCHASER /Bbl /HCF ' /MCF
LEASES State ADL:
COMMENTS
FIELD MCARTHUR RIVER
LOCATION Cook Inlet offshore, west side
5532’# PROJUCTION lligtllgg ARCO, Ch Betty, Marath /Phll sy Uni
evron, Be arathor, Phillipsy Union
OPERATOR tnion P " Phillip
oIL §RS
Casinghead Bas Well
AVERAGE MONTHLY PRODUCTION 1,030,248 Bbl 501,795 HCF#: 733,798 MCF
A5 OF 1-9/84
CUNULATIVE NET PRODUCTION 304,364,975 Bbls 180,731,696 HCFe¥ 105,347,362 MCF
AS OF 9/64 .
ESTIMATED RESERVES 64,727,768 Bbl 21,483,843 HCF 33,215,816 NCF
AS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 89 % 89 % 66 1

% Includes 8,112,602 Bbl N6L.
#+ Includes tank vapors.

ROYALTY 12.5 %

PURCHASER  Tesoro RIK: $28.04 /Bbl /NCF /MCF

LEASES State ADL: 17519, 17594, 17602, 18716, 18729 18730, 18738, 1B772, 18777 21068 DL~ [ Rev V/é/
: \

CONNENTS \Yul# T g sy \kg \ S gm 44-10

All royalty oil from this field is taken in kind and sold to Tesoro. e &7 %

Bas from this field is rasinghead gas and was formerly flared. DOSC Flarln? Order $104, 6/30171 =/ Foy ;L/

has prohibited flaring since 7/1/72 and this gas is now recovered and used lotally, G/
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FIELD NICOLAI CREEK

LOCATION Cook Inlet, onshore-offshore, west side
BEGAN PRODUCTION » 10/68, now_shut-in
OWNER Superxor, Texaco
OPERATOR Texaco
0IL BAS
Casinghead Bas Well
AVERAGE HUNTHLY PRODUCTION Bbi MCF 0 HCF
AS OF 1-9/84
CUMULATIVE NET PRODUCTION Bbi HEF 1,062,055 NCF
AS OF 9/84
ESTIMATED RESERVES Bbi HCF 3,000,000 MCF
AS OF 9/84 .
ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 1 1 21
ROYALTY 12.5 1
PURCHASER  AMOCO /Bbl /MCF RIV: ¢ 0.13 /MCF
LEASES State ADL: 17585, 17598, 63279

Federal AO: 34161
COMMENTS
Bas froe this seall field, when produced, is used only by platfora and shore production facilities.
present there is no production and no prospective purchaser for the state’s royalty share.

FIELD NORTH COOK INLET
LOCATION Cook Inlet, offshore, mid-channel
BEGAN PRODUCTION 3/69
OWNER Phillips
OPERATOR Phillips
gL BAS
Casinghead Gas Well
AVERAGE MONTHLY PRODUCTION Bbl MCF 3,814,191 HCF
AS OF 1-9/64 :
CUHU%%TBVE NET PRBDUCTIBN . Bbl MCF 675,098,122 NCF
ESTIMATED RESERVES Bbl NCF 824,672,283 MCF
AS OF 9794 -

ESTIMATED PERCENT OF
FIELD DEPLETED

5 OF 9/84 A 1 45 %
ROYALTY 12.3 %
PURCHASER Ala?ﬁa Pipeline /8Bl JMCF RIV: $2.3405 /NMCF
ips
LEASES State ADL: 17589, 17590, 18749, 18741, 37831
COMMENTS

Bas froe this field is primarily delivered to the Phillips LNG plant and subsequently sold in Japan.
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FIELD MIDDLE GROUND SHOAL
LOCATION Cook Inlet, offshore, east side
BEGAN PRODUCTION 9167
OWNER ANOCO, ARCO, Chevron, Getty, Phillips, Shell
OPERATOR ANOCO, Shel
0IL
Casinghead
AVERAGE MONTHLY PRODUCTION 273,544 Bbl 185,009 MCF
fAS OF 1-9/84
CUMULATIVE NET PRODUCTION 143,180,432 Bbl 71,657,498 MCF
AS OF 9784

ESTIMATED RESERVES 12,538,105 Bbl 9,334,920 MCF
AS OF 9/84
ESTIMATED PERCENT OF
FIELD DEPLETED

AS OF 9/84 921 88 1
ROYALTY 12.5 X
, i a(/’"
PURCHASER  Tesoro RIK: $28.17 IBbE/,]ny’ Z‘/ ; /NCF

. 3 2 TG
LEASES State ADL: 17595, 18744, 18746, 4754 vig756,7 O+ FT

CONMENTS SpuH 1

All royalty oil produced from this field is taken in kind and sold to Tesecro.
Recent increases in gas prices may encourage a reevaluation of this gas.

fias from this field is casinghead %as and was forserly flared,
has prohibited flaring since 7/1/7

Gas Well - )
27,835 CF P/M
/Y@ /3#”
/ /é %/0
586,476 NCF 0
co
Not reported MCF Y el

N/R 2

IHCF

DOGC Flaring Order #104, 6/30/71,
and this gas is now recovered and used iocally.

FIELD MILNE POINT
LOCATION North Slope, onshore
BEGAN PRODUCTION Field delineation and facilities design underway, production expected to.
QHNER begin in 1986,
OPERATOR Conoco
giL BAS
Casinghead Gas Well
AVERAGE MONTHLY PRODUCTION Bb! HCF HCF
A5 OF 1-9/84
CUMULATIVE NET PRODUCTION. Bbl HCF HCF
AS OF 9/84
ESTIMATED RESERVES 60,000,000 Bbls NCF HCF
RS OF 9/84
ESTIMATED PERCENT OF
 FIELD DEPLETED
AS OF 9/84 1 X 1
% Willias Van Dyke, personal communication, 10/10/84.
ROYALTY Estimated effective rate, 161,
PURCHASER /Bb} /NCF /HCF
LEASES State ADL:
CONMENTS

Unit area expansion approved during 1983.
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FIELD NORTH FORK
LOCATION Cook Inlet, onshore, east side
BEGAN PRODUCTION Shut-in 1965
OWNER
OPERATOR Chevron
piL

AVERABE MONTHLY PRODUCTION Bﬁl

AS OF 1-9/84
CUMULATIVE NET PRODUCTION Bbl

AS OF 9/84
ESTINATED RESERVES Bbl

RS OF 9/84
ESTIMATED PERCENT OF

FIELD DEPLETED

AS OF 9/84 1
ROYALTY
PURCHASER 78bl
LEASES State ADL:
COMMENTS
Shut-in gas field.
FIELD NORTH NIDDLE GROUND SHOAL
LOCATION Cook Inlet, offshore, sid-channel
BEGAN PRODUCTION No pruductxon, abandoned 1973
OWNER
OPERATOR

AVERASE HDNTHLg PRODUCTION

RS O

CUHU%@TIVE NgT PRODUCTION

ESTIMATED RESERVES
RS OF 9/84

ESTINATED PERCENT OF
FIELD DEPLETED
AS OF 9/84

aIL
Bbl
Bbl

Bbl

ROYALTY
PURCHASER

78bl

LERSES State ADL:

COMMENTS

Casinghead
HCF

NCF

ACF

-

INCF

Casinghead
MCF

NCF

MCF

INCF
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Bas Well
O NCF

104,595 NCF

12,000,000 NCF

1

INCF

Gas Well
NCF

NCF

NCF

/HCF



FIELD PRUDHOE BAY - SADLEROCHIT RESERVOIR

LOCATION North Slope, onshore
BEGAN PRODUCTION 10769
OWNER Amerada-Hess, ARCO, BP, Chevron, Exxon, Getty, LLLE, Marathon, fobil,
Petro-Lewis, Phillips, SOHIO
OPERATOR ARCO, Scohio
1}{8 645
Casinghead Gas MWell
AVERAGE MONTHLY PRODUCTION 45,810,092 Bbl 6,209,513 NCF MCF
AS OF 1-9/84
CUMULATIVE NET PRODUCTION  3,634,014,931 Bbl 402,116,096 NCF HCF
A5 OF 9/84
ESTIMATED RESERVES 6,343,000,000 Bbl¥ 29,000,000,000 MCF® HCF
AS OF 9/84
ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 36 % 1 X X
# Willias Van Dyke, personal cossunication, 10/10/84,
ROYALTY 12.5 %, Weighted average: $18.09915
PURCHASER  Napco-6VEA®  RIK: .213334 of Royalty /NCF {MCF
Tesoro# RIK: .21208 of Royalty
Chevron# RIK: 096  of Royalty
# New contracts effective 4/1/83,
LEASES State ADL: 28238, 28239, 28240, 28241, 28244, 28245, 28246, 28257, 28238, 28260

28260, 28261, 28262, 28243, 2B254, 28245, 28275, 28274, 28277, 28278
28279, 28280, 28281, 28282, 28283, 28284, 28283, 28284, 28287, 28288
28289, 28290, 28299, 28300, 28301, 28302, 28303, 28304, 28303, 28304
28307, 28308, 28309, 28310, 28311, 28312, 28313, 28314, 28315, 28314
28320, 28321, 28322, 28323, 28324, 28323, 28326, 28327, 28328, 28329
28330, 28331, 28332, 28333, 28334, 28335, 28339, 28343, 28344, 28343
28346, 28349, 34628, 34627, 34630, 34631, 34632, 47446, 47447, 47448
:;:;Z, 47430, 47451, 474352, 47433, 47454, 47449, 47471, 47472, 47473
COMMENTS
The state’s royalty share of oil produced is 12.3%, with 14,94 of this share presently bein% taken
in kind and seld to Morth Pole Refinery and Golden Valley Electric Assn. An additional 33,5178
of the state’s share is taken in kind and sold to Tesoro. The remainder is taken in value.
Additional royalty oil sales in 1984 are contesplated to be taken in value.

Small amounts of produced gas are presentlz sold to the operator of the Trans-Alaska Pipeline. The
state is receiving royalty in value with the gas price being set br the owners of the gas. There
presently is no other market. The state’s royalty share of gas sales is 12,51,

Unit Area expansion approved 1984, with additional developament work continuing.
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FIELD PRUDHBE BAY - SAG RIVER RESERVOIR
LOCATION

REBAN PRODUCTION

QOHNER

OPERATOR

0IL 6AS
Casinghead Gas #ell

o AVERABE MONTHLY PRODUCTION -.Bbl NCF HCF
= AS OF 1-9/84

CUNULATIVE NET PROBUCTION Bbl NCF HCF
AS OF 9/84

ESTIMATED RESERVES 130,000,000 Bbl# HCF © MCF
AS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 4 % %
# HMilliam Yan Dyke, personal cossunication, 10/10/84.
ROYALTY
PURCHASER {Bbl /HCF HCF
LEASES State ADL:

CONMENTS

o FIELD POGINT THOMSON UNIT AREA
LOCATION North Slope, onshore/offshore
gsaeg PRODUCTION Shut-in

OPERATOR EXXON

gIL 6AS
] Casinghead Gac Hell

; AVERAGE MONTHLY PRODUCTION Bbl MCF HCF
- AS OF 1-9/84 .

- CUMULATIVE NET PRODUCTION Bb1 MCF HCF
s AS OF 9/84 ‘

ESTIMATED RESERVES 400,000,000 Bbl# 1,000,000,000 HCF* HCF
RS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED :
AS OF 9/84 1 % 1

% Milliae Van Dyke, personal comeunication, 10/10/84.

ROYALTY

PURCHASER {8bl INCF HCF
LEASES State ADL:

CONNENTS '
Unit Area expansion approved in 1984. Market analysis underway to determine developaent potential.

44—



FIELD REDOUBT SHOAL

LOCATION Cook Inlet, offshore, eid-channel
REGAN PRODUCTION Abandened

OWNER

OPERATOR

oIl _ BAS
S Casinghead Bas Well

AVERAGE MONTHLY PRODUCTION 0 Bbl 0 MCF NCF
AS OF 1-9/84

CUMULATIVE NET PRODUCTION 1,596 Bbl 456 MCF MCF
AS OF 9/84

ESTIMATED RESERVES - Not reported Bbl Not reported MCF MCF
fS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 N/A Y N/A T 1
ROYALTY
PURCHASER ' /Bbl /HCF - INCF
LEASES State ADL:

COMMENTS

FIELD SOUTH HCARTHUR RIVER UNIT AREA
LOCATION “Cook Inlet, offshore

gﬁﬁ%ﬁ PRODUCTION Further exploration pending
OPERATOR Mobil

giL _ BAS
Casinghead Bas Well

AVERABE MONTHLY PRODUCTION Bbl HCF HCF
A5 OF 1-9/84

CUMULATIVE NET PRODUCTION - Bbl HCF NCF
RS OF 9/84

ESTIMATED RESERVES Bbi NCF MCF
AS OF 9784

ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 1 I 1
ROYALTY
PURCHASER /Bbl /HCF /HCF
LEASES State ADL:

COMMENTS
Unit agreesent likely to terminate in 1985.
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FIELD

LOCATION

BEGAN PRODUCTION
(ORNER

STERLING

Cook Inlet, onshore, east side
3/62 :
Marathon, Union

OPERATOR tinion
0IL 6AS
Casinghead
AVERABE MONTHLY PRODUCTION Bbl KCF
AS OF 1-9/84
CUNULATIVE NET PRODUCTION Bbl HCF
S OF 9/84
ESTIMATED RESERVES Bbl HCF
S OF 9/84
ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84 1 A
ROYALTY 12.5%, Effective rate, 1.554611
PURCHASER  Sport Lake Greenhouse /8b1 /HCF
LEASES State ADL: 02497, 320912, 324599
COMMENTS

Bas Well
1,116 NCF

2,066,408 MCF

22,989,958 MCF

81

$ 0.40 /NCF

Since Federal and Cook Inlet Region Inc. leases are involved, the state’s royalty share is

approximately 1.6%,
Th :

The only

1 gas sold from this field is consused locally.
ere is no gas pipeline currently available to deliver this gas from this field to any other market.

Because of lisited reserves, there is no current prospect of additional earkets.

FIELD

LOCATION

BEGAN PRODUCTION
OHNER

OPERATOR

AVERAGE MONTHLY PRODUCTION
AS OF 1-9/84

CUMULATIVE NET PRODUCTION
fS OF 9/84

ESTIMATED RESERVES
S OF 9/84

ESTIMATED PERCENT OF

FIELD DEPLETED
£S5 OF 9/84

STUMP LAKE UNIT AREA
Cook Iniet, onshore, west side
Suspended

Chevron

oIL
Bbl
Bbl

Bbl

ROYALTY
PURCHASER

/Bbl

LEASES

COMMENTS
Shut-in gas field.

State ADL:

6AS
Casinghead
MCF
MCF

NCF

/HCE
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KCF

HCF
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FIELD

LOCATION

BEGAN PRODUCTIEN
ONNER

OPERATOR

THEODORE RIVER (PRETTY CREEK UNIT AREA)

Cook Inlet, onshore, west side

Suspended
Chevron
{18

AVERAGE MONTHLY PRODUCTION .

AS OF 1-9/84

CUNULATIVE NET PRODUCTION

AS OF 9/84

ESTINATED RESERVES

AS OF 9/84

ESTINATED PERCENT OF

FIELD DEPLETED
AS OF 9/84

ROYALTY
PURCHASER

LEASES State ADL:

COMMENTS

Shut-in gas field.

FIELD

LOCATION

BEGAN PRODUCTION
ONNER

OPERATOR

AVERAGE MONTHLY PRODUCTION

AS OF 1-9/84

CUNULATIVE NET PRODUCTION

AS OF 9/84

ESTIMATED RESERVES
AS OF 9/84

ESTIMATED PERCENT OF

FIELD DEPLETED
AS OF 9/84

TRADING BAY
Cook Inlet, offshore, west side

127867

Narathon, Union

Union

oIL
51,836 Bbl
85,793,576 Bbl#

2,333,476 Bbl

£ includes 346,543 Bbl N6L.

#* Includes tanﬁ

ROYALTY

PURCHASER  Tesoro

£t Weighted average.

RIK: $26.43 /Bbl##

LEASES State ADL:

COMMENTS

18731

Casinghead
NCF

HCF

NCF

INCF

Casinghead
75,832 NCF

37,500,060 NCFs+

2,317,509 MCF

9% 2

INCF

All royalty oil from this field is taken in kind and sold to Tesoro.

ga DOSE Flaring Order #104, 6/30/71,
has prohibited flaring since 7/1/7Z, and this gas is now recovered and used locally.

Bas from this field is casinghead

s and formerly was flared.
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Gas Well
NCF

NCF

NCF

INCF

Gas Well
55,991 NCF

1,841,467 NCF

29,495,081 NCF

61

INCF



FIELD

LOCATION

BEGAN PRODUCTION
OWNER

OPERATOR

AVERAGE MONTHLY PRODUCTION
AS OF 1-9/B4

CUMULATIVE KET PRODUCTION
AS OF 9/84

ESTIMATED RESERVES
AS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
RS OF 9/84

MEST FORK :
Cook Inlet, onshore,east sid
0IL
Bbl
Bbl

Bbl

ROYALTY
PURCHASER

/Bbl

LEASES State ADL:
Federal AO:
COMMENTS

Shut-in gas field.

FIELD

LOCATION

BEGAN PRODUCTION
(WNER

OPERATOR

AYERAGE MONTHLY PRODUCTION
A5 OF 1-9/84

CUHULATIVE NET PRODUCTION
AS OF 9/84

ESTIMATED RESERVES
RS OF 9/84

ESTIMATED PERCENT OF
FIELD DEPLETED
AS OF 9/84

MEST MIKKELSEN

North Siepe, onshore/offshore

Further expinration pending
ARCO, Shell
BiL

Bbl
Bbl

Bbl

ROYALTY
PURCHASER

8t}

LEASES State ADL:
COMMENTS

Unit likely to terminate in 1983,

Casinghead
NCF

NCF

NCF

/HCF

Casinghead
MCF

HCF

MCF

/HCF
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Gas Nell
3,340 MCF

1,311,984 HCF

5,969,943 NCF

20 1%

/NCF

Gas Hell
MCF

MCF

HCF

MCE



FIELD WEST SAK RESERVOIR
LOCATION North Slocpe, onshore
g&gg&& PRODUCTION Pilat production underway
OPERATOR ARCO, Conoco

DiL BAS
Casinghead Bas Hell

AVERAGE MONTHLY PRODUCTION . Bbl NCF - MCF .
A5 OF 1-9/84

CUMULATIVE MET PRODUCTION Bbl - HCF HCF
AS OF 9/84 : .

ESTIMATED RESERVES 750,000,000 Bbl NCF CF
AS OF 9/88 .

ESTIMATED PERCENT OF

FIELD DEPLETED
A5 OF 9/84 A 1 1

ROYALTY

PURCHASER {Bbl fHCF /MCF

LEASES - State ADL:

COMMENTS -
Reservoir delineation and engineering/geolopgical studies continuing.

S/D Tbl: Apdza, rev: 1/8/83
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DEMAND PROJECTION METHODOLOGY APPENDIX B

Introduction

Demand for oil and gas is best calculated if divided into use categories
because of similarity in the factors affecting the level and growth rate of
demand by use. In addition, o0il and gas often compete with one another in a
market for a particular use such as space heating or electricity generation.
The use categories in this study are transportation, electricity, space heat
(including cooking, water heating, and clothes drying), and..industrial. A
model called ENDMOD (ENergy Demand MODel) has been constructed for calculating
future energy demands in Alaska.

The factors most important in projecting future demand will vary by use cate-
gory. In general, the most important are population (or households) and rel-
ative fuel prices. The household is the basic consuming unit for the resi-
dential sector and is a good proxy for demand in the commercial sector. In
the industrial sector, relative fuel prices are the primary demand deter-
minate; while in the residential and commercial sectors, fuel prices are more
important in determining the type of fuel used.

Transportation Use of Liquid Petroleum

Introduction

The method of projecting transportation fuel use 1s with per capita consump-
tion coefficients. '

Gasoline

a. Highway use (taxable and exempt) is the largest category of gasoline con-
sumption in Alaska. Historically, demand is related to population, per-
sonal income, and the fuel efficiency of the automobile stock. In Alaska,
growth in the first two factors will tend to offset the effect of in-
creased fuel efficiency in future years resulting in aggregate growth in
use of this fuel., Nationally, per capita consumption of gasoline has
fallen in recent years. We assume a continuation of this per capita trend
for Alaska. In Alaska, per capita consumption of highway gas peaked in
1975 at 502 gallons per capita and declined to 383 gallons per person in
1983. The estimated consumption for 1984 1is 418 gallons per person.
Demand is projected using a per capita coefficient which declines one
percent annually from the previous year. The initial value of 4l1 gallons
per capita is the mean of per capita consumption of 198l through 1984.

b. Aviation gasoline (taxable and exempt) use has, in the past decade, been
roughly 10 percent as large as highway gasoline use. Between 1971 and
1982, consumption of aviation gas per capita varied between 35 and
43 gallons. In 1982, consumption fell to 36 gallons from the peak of
43 gallons in 1981 and to 30 gallons per capita in 1983. Consumption
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increased in 1984 to an estimated 33 gallons per capita. The initial value
for aviation gas consumption is the 4-year mean of 35 gallons per capita.

c. Marine gasoline (taxable and exempt) use has, in the past decade, been
roughly 50 percent of the aviation gasoline consumption level with an
apparently slightly slower growth rate. We assume a strong income elas-
ticity of demand will result in maintenance of the current per-capita-use
coefficient in future .years. Consumption in 1983 was 17 gallons per
capita. The initial value used to. project consumption is the 4-year mean
of 17.5 gallons per capita.

Jet Fuel

Jet fuel consumption consists of domestic commercial operations, international
commercial operations, and military operations. Domestic commercial opera-
tions is a function of the Alaskan population and economy and as such has
grown rapidly in per capita terms historically (taxable). International com-
mercial operations are a function of world economic and political conditions
as well as aviation technology. Military operations are broadly a function,
albeit a different one, of the same factors. These two latter categories
cannot be separately identified in the historical data, but their combined
total has shown relatively modest, although cyclical, growth since the early
1970s. The sharp decrease in reported exempt aviation fuel consumption (and a
corresponding increase in taxable jet fuel consumption) in 1982 is probably an
error.

We project domestic commercial consumption separately from international com-
mercial and military. We assume that the taxable jet fuel category is prima-
rily domestic commercial consumption and that the exempt jet fuel category
includes international commercial and military consumption. The coefficient
relating consumption to population for domestic commercial aviation has
increased from 153 gallons per capita in 1971 to 350 in 1981 and 575 in 1984.
(This excludes the reporting error of 1982.) The initial value for projecting
the civilian domestic jet fuel is 525 gallons per capita.

We assume future growth will exceed population but at a slower rate than
historically because of increased efficiency of the capital stock. The coef-
ficient grows by 3 percent annually.

International commercial and military consumption of jet fuel is the only
transportation fuel not projected on a per capita basis. While variation in
international commercial and military consumption is difficult to project,
growth during the preceding decade approximated 1 percent per annum. We use
this figure to project future growth with 1984 consumption of 260 million
gallons as the initial value.
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Diesel

The categories used to report diesel fuel sales in Department of Revenue tax
records have changed at least twice since 1979, making use  of this source of
data for projecting highway diesel consumptlon (or any type of consumptlon)
difficult. : :

Future growth in consumption is projected at the per capita-  use . rate of
565 gallons. While the most recent reporting system provides a breakout of
nontransportation sales in the “exempt other diesel" category, the estimates
of highway diesel for earlier years requires the assumption that the magnitude
of nontransportation diesel sales is small in the 'exempt highway'" and :later
"exempt other'" categories. Additionally, we assume that the old 'bff—h1ghway
category" is primarily nontransportation use.

The per capita consumption of highway diesel fuel has grown steadily since
1978, when it reached a post-pipeline construction low. Future growth in con-
sumption is projected, based upon the 3~year mean for 1982-1984.

Marine diesel use has increased extremely rapidly since 198l1. The source of
this growth is impossible to determine from the data. We assume a constant
per capita level of consumption of 250 gallons in future years. :
Regional Allocation

Regional allocation of transportation fuels is made using the 1983 allocations
of historical consumption as adjusted by projected shifts in regional popula-

tion.

Electric Utility Use of Liquid Fuels and Natural Gas

Introduction

Electric utility use of o0il and gas is a derived demand based upon the demand
for electricity and the methods used to generate it. We project this use of
liquid fuels and natural gas by first estimating electricity demand for space
heating and nonspace heating uses, then determining ‘the proportion generated
by fuel o0il and natural gas, and, finally, determining demand based upon the
efficiency of generation (heat rate). Since the electricity generation alter-
natives vary by region in Alaska, we project fuel use by three maJor regions
of the state: Railbelt, Southeast, and the rest of the state.

Railbelt
a. Consumption of Electricity
The total electricity demand is split into the demand for residential space

heat and for all other uses. The space heating consumption rates are based
upon the weighted average of electricity consumption for space heat by housing
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type as reported in the 1983 version of .the Railbelt Electricity Demand (RED)
model (Battelle Northwest Laboratories, June 1983). Consumption per household
grows over the projection period due to increased electricity consumption for
space heat in the new additions to the housing stock.

The number of households using electric space heat depends upon the total
number of households and the proportion of housing units which use electric
space heat. Two factors are likely to influence the cﬁrrent proportion of
households using electric space heat: (1) the extension of the gas utility
into the Matanuska Valley and (2) the completion of the electric intertie
between Anchorage and Fairbanks. The former will result in a portion of
existing structures converting to natural gas from electricity for space
heating. This will slow the growth rate of electricity use but increase the
use of utility gas. . The second factor may alter the relative price of elec-
tricity in both Anchorage and Fairbanks relative to natural gas and fuel oil,
thus causing some households, especially in Fairbanks, to switch from fuel oil
to electric space heat. -

We assume the gas utility will continue to extend their market into the
Matanuska Valley and aggressively market their gas for space heating. Market
penetration began in 1984, and during the next ten years, the electric space
heating market in the Matanuska Valley will fall to half its current share.

We assume the completion of the Anchorage-Fairbanks intertie does not signifi-
cantly alter the: price of electricity faced by consumers in either location.
In particular, there is no shift towards electric space heating in Fairbanks
as a result of the tie-in to the inexpensive gas-fired electricity from
Anchorage.

The per-household demand for electricity net of residential space heating uses
is based upon historical consumption for 1980~1983 and the projected growth in
consumption as reported by Battelle in the RED model documentation. This
includes both residential and commercial consumption.

b. Mode Split

Except as noted below, future additions to capacity within the projection
period are all gas-fired turbines. Incremental generation in Anchorage is
entirely natural gas. Incremental generation in Fairbanks will depend upon
the cheaper of the cost of purchased electricity from Anchorage generated by
natural gas and the marginal cost of locally produced electricity generated by
fuel oil. We assume electricity moves in both directions in the line at dif-
ferent times. Fairbanks excess capacity provides reserves to Anchorage, and
cheap Anchorage generation provides off-peak electricity to Fairbanks. Incre-
mental generation in Fairbanks comes from Anchorage-produced electricity. The
following assumptions specifically determine mode split:
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l. Coal-fired generation in Fairbanks remains constant at . 354 thousand
MWH annually. :

2. Existing (Eklutna and Cooper Lake) hydroelectric facilities continue
to provide railbelt power.

3. Fuel o0il generation in Fairbanks declines 50 percent as a result of
the intertie. :

4. Solomon Gulch provides a firm~  annual average production of
54.6 thousand MWH annually.

5. Bradley Lake comes on line in 1993 and produces 330 thousand MWH
annually. This backs out 4.4 billion cubic feet of natural gas
annually.

Heat rates are projected to remain at current levels.
Southeast
a. Consumption

The growth rate in consumption per capita in Southeast is assumed to be the
same rate as in the railbelt. These growth rates are applied to 1983 per
capita consumption of 8,000 kwh per capita. The advent of less expensive
electricity provided by hydroelectric power may cause electric space heating
demand to grow and accelerate that growth rate. We assume this effect is
insignificant.

b. Mode Split

As recently completed hydroelectric projects are brought on line, they will
back out the use of fuel oil in electricity generation in those locations
linked to the hydro power. The consumption of electricity in these communi-
ties is estimated using the proportion of Southeast Alaska electricity con-
sumption used by these communities in 1983.

Rest-of-State

Growth in per capita electricity demand in the rest of the state is assumed to
occur at twice the rate projected for the railbelt. These growth rates are
applied to 1983 per capita consumption rates of 3,900 kwh per capita.

With the exception of Barrow, this region currently relies on fuel oil for
electricity generation. This dependence is projected to continue into the
future with the exception of Kodiak, which will have hydropower available in
1985 when the Terror Lake project 1is completed. This will provide
137 thousand MWH of firm annual energy.
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Space Heating Use of Liquid Fuels and Natural Gas!

Introduction

In the Anchorage area, natural gas is the most economical fuel for space
heating. Elsewhere fuel 0il is least expensive except where electricity gen-
erated by natural gas is available. In projecting future demands, we use dif-
ferent procedures for gas and fuel o0il because of differences in data avail-
ability. Natural gas is based upon a projection of the current level of con-
sumption. Fuel o0il demand is estimated based upon the proportion of the pop-
ulation assumed to heat with fuel o0il and estimates of mean household fuel oil
consumption. This approach is necessitated because there is no reliable
direct estimate of current fuel o0il consumption for space heating.

Railbelt

Natural gas for space heating (and a small amount of related uses for gas
purchased from utilities) is projected to grow as a function of population.
Growth historically has occurred at a rate in excess of population due to gas
retrofitting and expansion of the commercial sector. This trend will moderate
in the future, and growth is projected to exceed population by two percent
annually.

In addition, a new gas market has opened in the Matanuska Valley. We estimate
that by 1995, one-half of the building stock in the Matanuska Valley will
utilize natural gas for space heating. The proportion of railbelt population
heating with gas is 47 percent. This factor forms the basis for estimating the
growth of space heating demand for natural gas in the Matanuska Valley. The
resulting demand level is estimated on a per household basis for residential
consumption and a per capita basis for commercial consumption. Residential
natural gas consumption is approximately 200 mcf per household. Per capita
commercial consumption is 55 mcf.

Fuel o0il use for space heating is generally preferred only where gas or
gas-fired electricity is not available. Growth in its use will depend upon
the location of new structures in the railbelt. We assume that the proportion
of households using fuel oil for space heat declines slightly from the current
share of 24 percent to 22.4 percent in 1999. Per household residential and
per capita commercial fuel oil consumption are based on gas consumption
figures converted to fuel oil on the basis of BTU equivalency.

Nonrailbelt
Outside the railbelt, space heating is almost entirely provided by fuel oil,

with the exception of Barrow. Fuel oil consumption 1is calculated using the
share of households with fuel oil space heat and the same per capita coeffi-

lincludes water heating, cooking, and other minor uses.
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cient of fuel o0il use for space heating as applied to the railbelt popula-
tion. This estimate is consistent with surveys and small region studies of
fuel oil use in rural Alaska. This estimate entails compensating errors. On
the one hand, the heating degree days are greater in most parts of the state
which rely on fuel 0il relative to Anchorage. On the other hand, the stock of
structures is smaller outside Anchorage.

For natural gas consumption in Barrow, a growth rate which exceeds population
growth by 2 percent is applied to a base of current consumption.

Industrial Use of Liquid Fuels and Natural Gas

Industrial consumption is not a function of population, but rather of the
availability of supplies and market opportunities. Since the major industrial
users of petroleum fuels are small in number, they are best projected on a
case-by-case basis.

Ammonia Urea Production

Ammonia Urea production using natural gas is assumed to continue at a constant
level. '

Petroleum Production-Related Use
a. Gas Use in Production

Natural gas 1s utilized in petroleum production in Cook Inlet and on the North
Slope for a variety of purposes, including space heating, electricity genera-
tion, pump fuel, etc. The level of consumption 1is difficult to project
because of its many uses but is primarily dependent upon petroleum production
levels and petroleum employment levels. We assume the level remains constant
in Cook Inlet. On the North Slope it grows 7 percent annually for seven years
and is constant thereafter.

b. O0il Use in Production

A small quantity of fuel oil is used in oil productibn. This is included in
the miscellaneous industrial category.

c. Gas Use in Transportation
Included in gas use in production.

d. O0il Use in Transportation

Fuel o0il fuels the pumps for most of the Alyeska pipeline. Annual consumption
is estimated to be two million barrels of oil. This level is projected to
remain constant.
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0il--Miscellaneous

Some fuel o0il is used in electricity generation for industrial self-supplied
power. This amount, taken from Alaska Power Administration, is projected to
remain constant.

Military

The military uses natural gas for electricity generation and space heating in
the Anchorage area and fuel o0il elsewhere. Military transportation use of
fuel o0il is counted in the transportation sector. Military natural gas use is
projected to remain constant. Lack of data prevents the calculation of
military fuel oil consumption for space heating.

Injection

Gas is injected into petroleum reservoirs to enhance o0il recovery. Because
this is only a temporary use of gas, it is not counted a part of final con-
sumption.

LNG

Liquefied Natural Gas (LNG) is defined as export of gas for the purposes of
this report.
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ECONOMIC GROWTH ASSUMPTIONS ‘ APPENDIX D

Economic projections for estimating future petroleum demands are complicated
this- year because of the unsettled nature of the world oil market and the
recent, rapid growth of the Alaska economy. The former makes it difficult to
project activity in the petroleum industry, the most important basic sector
industry in the economy, and activity generated by state government spending,
which is primarily a function of the availability of petroleum revenues. The
latter makes the task of relating recent growth to longer-term trends dif-
ficult,

The economic growth during the last 4 years, fueled by the dramatic growth in
state spending resulting from the increase in o0il prices, has generated an
increase in population from 420 thousand in 1980 (July 1, 1980) to an esti-
mated 527 thousand in 1984. This increase in population greatly exceeds the
magnitude of the growth which occurred between 1974 and 1976 during the peak
construction years for the oil pipeline (approximately 67 thousand) and was
unanticipated by all forecasts. The annual growth rate of 5.8 percent since
1980 is double the average annual growth rate of 2.9 percent in population
between 1960 and 1980. The fact that this population change has been much
more rapid than the increase in employment opportunities demonstrates the dif-
ficulty in accurately projecting longer-range population trends for Alaska,
particularly within the context of a temporary boom generated by state
spending.

The base case economic projection used in this analysis contains a population
growth rate of 1.4 percent annually and an employment growth rate of
1.3 percent. These growth rates are less than those observed over the first
two decades of statehood, but are considerably above projections of growth of
the national economy. For example, the U.S. Department of Commerce has
recently projected population growth for the nation to the year 2000 at
.8 percentage annually and employment growth at 1.2 percent annually.1

State population grows from 527 thousand in 1984 to 652 thousand in 1999.
Nonagricultural wage and salary employment grows from 222 thousand in 1984 to
285 thousand in 1999.2

This growth is consistent with many possible sets of assumptions about future
basic sector activity and public sector spending as well as support sector and
demographic responses. Future basic sector economic activity underlying this
projection is similar to that used in the Revised Reference Case scenario used
in the Susitna Studies Program.3

1Survey of Current Business, November 1980.
2This projection is identified as UP85.16.

3pocumented in full in ISER MAP Economic Model: State Model Documenta- tionm
Version A85.1: December 1984.
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The regional distribution of economic activity, employment, and population

continues the historical trend of shifting gradually toward the ra11be1t as
the economic center of the state.
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CONVERSION FACTORS : APPENDIX E

Conversion Factors

1 gallon diesel 0.0239 barrel crude oil equivalent

1 gallon gasoline 0.0215 barrel crude oil equivalent
1 gallon jet fuel = 0.023 barrel crude oil equivalent
gallon crude oil = 0.1387 million BTU
MCF natural gas = 1.000 million BTU

5.825 million BTU
5.248 million BTU
5.604 million BTU

barrel diesel
barrel gasoline
barrel jet fuel

=
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ALASKA CRUDE OIL ASSAYS [1] APPENDIX F

CRULE SADLEROCHIT KUPARUY,  WEST SAKI2]
Gravity, #APl 26,4 23,0 22.4
Sulfur wt 1 1.06 1.76 1.82
Pour pt, ¥F, 0 -53 -30
Rvp, psi 1.55 2.6 2.70
Kin. vis. @460% F, 42.42 cSt: 79.98 95,92
Hz5, 1b/1,000 bbl 0.35 %] : --
Sait, 1b/{,000 bbl 32.7 - -- --
Carbon residue, wt 1 4.40 1.37 7.62
Neut. no. (0974) 1.12 -- 0.48
Hi/V, ppa 11/26 19/57 22761
Nitro?en ppa 2090 - 1980 -
C4 & lighter, yield, vol 1 1.17 S
5 & llahter, yield, vol 1 -- 2.12 -

LIGHT GASULINE
Ranae, L3 £5-130 (TPB), C5-150 £5-150
Yield, vol 1 2.2 , 1. . 1.9
Sulfur, wt 2 €0.001 0.006 0.004
RON clear 1.5 - -
HON clear 69.8 - --
RON + 0.5¢ TEL/gal 78.4 -- --

NAPHTHA
Ran?e. i, 150-380 150-380 150-380
Yield, vol 1 15,6 14,5 14.4
Sulfur, wt % 0.013 0.018 0.018
Paraffins, vol 1 39.7 38.3 36.4
Napthenes, vol 1 43.3 47.0 48.2
Arosatics, vol 1 17.0 14.7 15.4

DISTILLATE
Ran?e, §F, 380-650 380-650 380-650
Yield, vol % 28.6 26.9 27.5
Bravify, *API 3.1 - 3.6
Sulfur, wt 1 0.414 0.66 .700
Pour pt, #F -25 -25 -35
Cetane No. 45.8 45.4 42,1
Total N2, ppa 19 -- --
Vis. c5t @ 100+ F, -- 3.083 3.34
fromatics, vol % 33.6 30,0 3.4

BLENDED BAS OIL 6AS OIL GAS BIL
Ran?e, ¥, £50-840 630-840 £50-840
Yield, vol 1 16.4 18.9 16.6
Bravity, #API 23.8 20.5 21,1
Sulfur, wt 1 1.10 1.79 1.8t
fniline pt, #C 14.7 104.3 --
Pour pt, #F 70 50 80
Kin. Vis. @100% F, - 34.20 43.99
Carbon residue, 1 0.012 wt L .01 -
Total nitrogen, ppa 950 600 840
Basic nitrogen 0.03 wt 4 .02 0.023
Y/Ni, ppa - {1

RESTOUE
Ran?e, . 630+ $30+ 650+
Yield, vol 1 52.4 56.0 35.6
Bravity, #API 15.0 11,7 10.8
Sulfur, wt 1 1.63 2.59 2,53
Larbon residue, X 8.82  wt % 12,61 wt % 13.15
Total nitrogen, ppa 3600 -= -
Pour pt, #F, 80 40 43
Kin. vis. @ 210 #F, 47.54 97.15 135.3
Kin, vis. @ 275 #F, 13,59 -- -~
Pentane inscluble, wt % -- - 14.97

{11 Aalund, L.R., "Buide to Export Crudes for the ’80s,” 0il and Bas Journal, Dec. 19, 1983, :
{2} Crude not in production, but pilot program is underway in Kiparuk area to determine feasibility. Assay sample
obtained during drill stem test,

5/D Tables: CRUDE, rev 11/22/84
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DEFINITIONS OF STATUTORY TERMS APPENDIX G

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 o0il 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) "industrial," 7) "intrastate," and

8) "how these needs are to be met." Each key term affects the size of the
estimated 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.

0il 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
temperatures and pressure, described as "natural gas." These light fractions
of the crude oil stream include 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 (C3H8),
butanes (C4H10), and pentanes (C5H12). The gaseous component found most often
and in largest volumes is, typically, methane. Heavier fractions of the crude
stream are usually liquids. If a given hydrocarbon fraction 1is gaseous at
reservoir temperatures and pressures, but 1is recoverable by condensation
(cooling and pressure reduction), absorption, or other means, it is classified
by the American Gas Association (AGA) as a natural gas liquid (NGL).!

Natural gas liquids include ethane if ethame 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
gasoline). The lightest hydrocarbon fraction is methane, which is almost
never recovered as a liquid, and which makes up the bulk of pipeline gas. 1If
a natural gas stream contains few hydrocarbons which are commercially

recoverable as liquids, 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 o0il" usually means the non-gaseous portion of the

crude o1l stream.

lpefinitions vary with processes.
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Natural gas may occur in reservoirs which are predominately gas-bearing or in
reservoirs in which the gas 1is 1in contact with petroleum liquids.
Non-associated gas is natural gas from a reservoir where the gas is neither in
contact with nor dissolved in crude oil. Associated gas occurs in contact
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 1liquids 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. The Dow-Shell Petrochemical Group and Exxon
have also recently studied the feasibility of utilizing the NGL contained in
Prudhoe 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'consumptiOn'énd reserves are possible,
One of these would cons1der 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 consumpt1on 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. ’

ExEort

Taken in context, this term appears to mean the direct physical sending of oil
and gas out of the state. However, when one considers the fact that much of
Alaska's industrial use of o0il and gas is processed directly for export
markets, the meaning 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 exported. Liquefication to change
the phase of the gas is a less obvious case. The liquefication of natural gas
will be considered a transportation process in this report. Still more
troublesome is the use of gas and oil for transportation related to export.

2 Kramer, L., Williams, B., Erickson, G., In-State Use Study for Propane and
Butane. Prepared for the Alaska Department of Natural Resources. Kramer
Associates, Juneau, October 198l.

64—



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-export
uses. Indeed, a top dollar offer was made by the ALPETCO (later, Alaska O0il
Company) for royalty.oil ultimately destined (as petrochemical products) for
out-of-state markets. Though the offer was made, payments in full were not
made. Also, the state once committed royalty gas to the El Paso gas pipeline
proposal for export of Prudhoe Bay gas, which .involved liquefication. 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 estimate of total
consumption in Alaska.

Present -

The problem  here 1is that the term. 'present'" may mean '"latest year"
consumption, "average recent year" consumption, "weather-ad justed"
consumption, or 'worst case" consumption. In the residential and commercial
sector particularly, each definition gives a somewhat different answer because
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 forecast 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 the State's gas and oil supply for bad
weather.  For forecasting, variability of weather makes the picking of a

starting 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 1s a very difficult concept, since many different projections of
consumption would be possible 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 consumption
forecast, but assumptions concerning any of these variables are necessarily
controversial. 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. The economic and population
forecasts used in this report were done by the University of Alaska Institute
of Social and Economic  Research in December, 1984. The assumptions used to
run their economic model are shown in Appendix D.
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Domestic

Domestic consumption appears to mean Alaska residential consumption. As we
saw above under the subheading '"present', it 1s 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
causing 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. As a compromise, 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 l: Industrial use consists of any consumption 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
liquefaction) 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 o0il 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

3see however, the short discussion of legislative intent beginning on page 9
of Kramer, Williams and Erickson, op. cit. That study raises many of the
issues regarding surplus gas and oil discussed in this report.
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consumption. It also counts energy consumed by an LNG facility as
industrial consumption. It excludes the feedstocks of LNG plants ;and
fuel consumption by conditioning plants, pump stations, fuel used on
lease, shrinkage, injection and flared gas.

" Definition 3: Industrial use consists of any consumption of natural gas,
crude o0il, or their ‘products 'in ' combustion (except -in o0il 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. ' B g

‘Definition 4: Industrial use consists of any use of natural gas, crude
"o0il, or their products in combustion, 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 excludes
injected gas, which is ultimately recoverable for other uses, and LNG
processing, which is considered an export. Definition of 4 will be used
- for the purposes of this report.-

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,
is not 'consumed."

Intrastate

It is unclear what is meant by intrastate consumption. Some uses, such as
combustion of 0il and gas products in fixed capital facilities in Alaska, are
reasonably easy to categorize as intrastate. There are several uses 1in
transportation which are not obviously within Alaska. These categories
include the fuel burned in marine vessels 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 use 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 results in three logical definitions, described below:

Definition 1l: Intrastate consumption in transportation includes all sales
of fuels to motor vehicles, airplanes, and vessels in Alaska, including
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.
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Definition 2: |Intrastate consumption includes 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 1s a compromise 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 o0il and gas needs of intrastate domestic and
industrial sector are to be met could include several sources of supply:
state royalty oil and gas, in-state o0il 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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