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EXECUTIVE SUMMARY

This report compares estimates of the quantity of
available Alaskan oil and natural gas reserves with
estimates of how much oil (refined products) and
gas Alaska will consume in the 15 year period
between 1988 and 2002. A revised supply and
demand report is issued each year to comply with
AS 38.05.183(d), which states:

"(d) Oil or gas taken in kind by the state as its royalty
share may not be sold or othierwise disposed gf lfor
export from the state unti] the commissioner deler-
miines that the royalty-in-kind oil or gas s surplus to
the present and pr%cted intrastqte domestic and
indistrial needs. e commissioner shall make

public, inwriting, the specific findings and reasons

on_which his determination is based and shall,
within 10 dt}ys_o the convening of a regular . ses-
sion of the legislature, submit a report showing the
immediateand long-range domestic and industrial
needs of the state fg;‘ oil and gas.and an analysis of
how thése needs are to be met."

Chapter 1 describes the state’s royalty oil program
and reviews pending federal legislation which
might affect prices of state royalty oil.

Chapter 2 lists high, middle and low estimates of
oil and gas reserves, and their respective royalty
shares. High estimates assume increasing oil
prices and additional enhanced oil recovery ef-
forts, whereas middle and low estimates assume
relatively stable oil prices. The lower figures,
therefore, are prudent values for long range policy
considerations. The middle range oil estimate is
6.8 billion barrels of oil, yielding an 850 million
barrel state royalty share. Of this royalty share,
99.0% is attributable to reserves on the North
Slope. The middle range estimate of gas is 32.1
trillion cubic feet. The state’s share is 3.9 trillion
cubic feet. Again, 90.9% of the gas will come from
North Slope reserves.

The chapter includes production estimates for a
25 year period. North Slope oil production has
peaked at about 2,3 million barrels per day and is
expected to begin declining in the next year or two
to about 435 thousand barrels per day by the year
2003.

Chapter 3 presents historical data on production
and consumption of Alaska oil and gas. Fuel
consumption between 1977 and 1988 grew by an
average of 9.5% per year from 0.7 to 2.0 billion
gallons, while gas consumption in the same period
grew an average of 7.5% per year from 205 to 388
billion cubic feet.

1 See Appendix D for discussion of statutory definitions.

Chapter 4 reveals forecasts of expected in-state oil
and gas consumption from 1989 to 2003. Alaska
will probably consume about 24 billion gallons of
fuels and 3.9 trillion cubic feet of gas during that
period. Consumption growth rates are forecast to
be considerably lower than they have been until
now; and between 1989 and 2003, estimated an-
nual growth in consumption will be 1% for both
oil and gas.

Chapter 5 compares estimates of state reserves
and future production with estimates of future
consumption. The comparison shows that
Alaska’s total supply of oil and gas will be greater
than in-state consumption for the next 15 years.

The supply and demand projections in this report
are accurate only if their underlying assumptions
approximate future events. The demand side of
the equation is probabilistic because in-state con-
sumption will be influenced by economic and
population growth which in turn will be influenced
in a large part by world energy and natural
resource prices. For example, development of a
new southcentral hydroelectric project (other
than BradleyLake) or a coal-fired electric genera-
tion project could dramatically affect the in-state
demand for natural gas, particularly after the late
1990s. Future expansion of the natural gas, am-
monia-urea or petrochemical export market
would similarly affect in-state natural gas
availability, as well as prices.

The supply side of the equation is also prob-
abilistic. The middle range estimates of oil and
gas reserves, 6.8 billion barrels and 32.1 trillion
cubic feet, respectively, are likely outcomes,
though the timing of a gas pipeline from the North
Slope remains very uncertain and the develop-
ment of certain proven oil and gas fields beyond
the Prudhoe Bay - Kuparuk infrastructure ap-
pears unfeasible at today’s oil prices. Estimates of
undiscovered resources are highly speculative and
are not relevant to this projection. Even if these
undiscovered resources exist (which they may
not), there is no guarantee that they will be dis-
covered or developed in time (or if ever) to assure
long-run continuity. For the most part, major oil
and gas firms will search for and develop reserves
in response to world market conditions, not be-
cause of surplus or deficit conditions in Alaska’s
relatively small intrastate market. In summary,
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CHAPTER 2

RESERVE ESTIMATES AND ROYALTY SHARE

Introduction

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 three different cases. The
specific royalty terms of individual oil and gas
lease contracts were used to calculate the state’s
royalty share of the respective reserves in each
field. The low range estimates assume falling oil
and gas prices and/or poorer-than-predicted
reservoir performance. The high range estimates
assume rising oil and gas prices and/or better-
than-predicted reservoir performance. The mid-
dle range estimates assume relatively stable oil
and gas prices and predicted reservoir perfor-
mance.

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
and the North Slope, as different information
sources were used for each category. In addition
to categorizing reserves by region, reserves are
sub-categorized as either "proven and developed"
or "proven but undeveloped or shut-in." These
sub-categories distinguish those volumes of oil
and gas which are readily marketable from those
which need additional investment in facilities and
transportation systems which will delay bringing
the reserves on line.

Oil reserves as of January 1, 1989 are 6.80 billion
barrels. For comparison, the U. S. Department of
Energy estimate for January 1, 1988 was 7.38 bil-
lion barrels; the Table 2.1 figure extrapolated back
to January 1, 1988 is 7.45 billion barrels.

Cook Inlet

Considerable historical and subsurface informa-
tion is available about the oil and gas reserves and
potential in the Cook Inlet area. While there has
been arenewed interest in Cook Inlet exploration
and remedial field work, it is not anticipated that
significant new reserves will be added in the near
future. Recent changes in working interest
ownership of several Cook Inlet gas fields will
likely result in development of these currently
shut-in fields. The reserves are assumed to
remain constant for low, middle and high range
estimates. Cook Inlet reserves account for about
1.8% of the low, 1.2% of the middle, and 0.8% of

the high estimates of statewide total oil and gas
reserves.

North Slope

Oil and gas reserve estimates shown in Table 2.1
are for currently leased state lands. North Slope
oil is produced from the Sadlerochit and the Lis-
burne reservoirs in the Prudhoe Bay Unit, the
Kuparuk River reservoir in the Kuparuk River
Unit, and the Endicott reservoir in the Duck Is-
land Unit, Production from the Kuparuk River
reservoir in the Milne Point Unit was shut-in
January 1987 and remains shut-in.

Additional enhanced oil recovery operations at
Prudhoe Bay Unit, over and above those already
planned, recovery of additional gas condensate
and gas liquids from the Sadlerochit and Lisburne
gas caps and enhanced oil recovery from the
Kuparuk and Lisburne reservoirs represent an oil
resource (versus oil reserves) of about two billion
additional barrels of liquids which may or may not
be economically recoverable sometime in the fu-
ture. The economics of enhanced oil recovery
operations are extremely sensitive to incremental
capital costs, changing markets and expected
wellhead crude oil prices. Systematic recovery of
liquids from the Sadlerochit and Lisburne gas
caps (and absent major gas sales, simultaneous
reinjection of the dry gas back into the reservoirs)
would require additional investment by the
respective gas cap owners. Depending on the
nature of the liquids recovered and intended for
sale, the owners of the Trans-Alaska Pipeline Sys-
tem (TAPS) may also have to invest in additional
infrastructure, as well as retrofit existing pipeline,
storage and shipping facilities to ship these gas
liquids. In the fall of 1988, the three major gas
owners in the Prudhoe Bay Unit (ARCO, Exxon
and BP America) announced that a major new gas
project they were reviewing (called "Super Spike")
did not appear to be economically feasible at that
time,

Installation of the world’s largest central gas
facility at Prudhoe Bay in 1986 is designed to
recover gas liquids and gas condensate from the
produced gas stream and it is a major step in
establishing the infrastructure that will be needed
to proceed with any future large-scale gas sales or
expanded gas cycling or liquid recovery project.



ESYIMAYRD REMAINING RECOVERABLE RESERVES AMD ROTALTY SEARE ) TABLE 2.1

i OIL (Millions of Barrels) 62§ (Billion Cubjc Feet)
Recoverable Royalty Recoverable Royalty
Reserves Share Reserves Share
C00K INLEY {1]
Proven and Developed
Beaver Creek 1 [} 165 [}
Beluga River - - 120 2] 5¢
Canpery Loop - -- 150 (2]
i Granite Polnt 16 2 13 2
B8 Ivao River, Leuis River,
Pretty Creek and Stamp Lake - - 500 [2] 63
Renai - - 640 [2] 13
NeArthar River () § 62 2] 8
Hiddle Ground Shoal 8 1 § 1
Yorth Cook Inlet - - 130 (2] 91
Swanson River 8 [} L (]
Trading Bay | d 3 [3]
Proven bat Undeveloped or Shut-In
Birch Bill - - 11 [}
Falls Cresk -- - 13 . 2
2 Bicolal Creek - - 3 d
1 Yorth York - -- 12 q
: Sterling - - 3 <
Vest Poreland .- - » [}
West Tork - - 6 o
SUBTOTAL " 8 3,996 308
MORTE SLOPE [2] LO¥W MID BIGE LOW NID HIGH o 11] RIGE 1N MID HIGH
Proven and Developed
Rast Barrov [1} — e - - e - 8 8 8 - - -
Endicott 230 330 dle N 51 599 7% 1,15 83 11 187
Kuparak River Unit 5¢5 845 1,845 68 106 131 LV 578 14 8 N %
Lisborne reservoir 198 165 400 13 21 5 79 8% 998 9% 11 1A
Nilne Point Area e 6 % e 1 1 -- -- - - = -
26,000 [4] 26,008 [4] 26,000 [¢] 3,259 3,259 3,29
8 8 8 R

Prudhoe Bay Unit 4,000 4,700 5,900 50 58 738
South Barrow (1] - e e -
Proven but Undeveloped or Shut-In

Beaufort Sea 4 ¢ 1% [ ) - - - - - -

Point Thonson Area and
Maman Island Area {3) ? [ ] 8 & [] [] 5,000 e & 625
Sballow Cretaceous Sands ¢ 500 3,000 ¢ 63 M -- -- -- - - -

‘ {West 8ak)

; Rorth Slope Other and Miakuk 75 138 22§ 9 16 2B - - - .- e e
STBTOTAL £,95¢ 6,738 11,525 622 85 1,463 21,816 28,266 33,916 3,484 3,543 4,255
STATE MOTAL 5,024 6,804 11,599 630 858 1,4M 3,172 32,112 3,82 3,792 3,851 4,564

[1] As of 1/1/89, Mlaska Qil and Gas Conservation Commission, "Estimate of 0il Reserves in Alaska® and
"Estinate of Gas Reserves in Alaska®, adjusted for 1988 production.

[2] As of 1/1/89, William Van Dyke.

[3] 0l and gas condensate.

[4] Reduced for C02 content relative to 1988 report; not reduced for future fn-field fuel use,
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The currently configured plant will recover
propane, butane and heavier hydrocarbon liquids
from the produced gas stream and it could be
modified to recover ethane. Significant volumes
of these three products could be shipped through
TAPS if the pipeline system and the storage and
loading facilities at Valdez were modified. How-
ever, until a long term market can be identified for
some or all of these three products, no major new
gas liquids project will go forward.

The possibility for conversion of any of the above
mentioned resources to the proven reserves
category and the timing of that conversion must be
viewed with extreme caution at this time. How-
ever, because billions of barrels of oil will remain
in the ground at the Prudhoe Bay and Kuparuk
River Units after completion of primary and
secondary oil recovery operations, sufficient
economic incentives to develop additional
economic means of enhanced oil recovery will
exist well into the future. For instance, in the
Prudhoe Bay Unit Sadlerochit Reservoir, some 12
billion barrels of oil will remain in place if the
current ultimate recovery estimate of 10.8 billion
barrels holds true. The original ultimate recovery
estimate of 9.6 billion barrels has slowly increased
to the current 10.8 billion barrel level - hopefully,
new enhanced oil recovery technologies, in-
creased infill drilling and horizontal drilling ad-
vances can increase the 10.8 billion barrel figure
even further. New techniques of using the gas
liquids in the reservoir gas caps could also add
significantly to the ultimate recovery figure.

Various North Slope leaseholders continue to ex-
periment with techniques to economically
produce the vast amounts of "heavy," low gravity
oil held in the shallow Tertiary and Cretaceous
age sands primarily located west of Prudhoe Bay
field. Technology and equipment already exist to
produce these types of oil deposits in more
temperate, less costly operating and marketing
climates. However, permafrost considerations,
surface-related permitting, construction and
operating constraints, and the projected wellhead
price of the produced oil to date have combined
to stymie any commercial development of these
relatively shallow (but very large) resources. One
major pilot production project has been com-
pleted by ARCO in the Kuparuk River Unit and
laboratory research continues in an effort to im-
prove project performance and economics.
ARCO has applied for permits to conduct a
second major "West Sak” pilot production project

in the Kuparuk River Unit. A larger well spacing
pattern will be used relative to the first pilot and
various well bore completion techniques will again
be tested in an attempt to improve individual oil
well production rates. A water flood will also be
conducted to test the influence of the wider well
spacing on oil recovery and well performance.

Conoco has received approval to drill two test
wells in Milne Point Unit to test the extensive
shallow oil sands in that unit. Conoco has also
applied to continue the suspension of production
at Milne Point Unit through 1989. Shut-in
production in Milne Point Unit comes from the
deeper Kuparuk Formation.

Technology exists to produce in the range of
300,000 bpd of oil from the shallow north slope oil
sands, but current economics do not appear to
favor full-scale development. In the Kuparuk
River Unit, the Kuparuk River reservoir owners
and the West Sak reservoir owners need to ap-
prove afacilities-sharing agreement because it will
greatly reduce the future West Sak development
costs. As Kuparuk oil production facilities be-
come underused and available in the 1990s, it is
anticipated that the West Sak reservoir can be
brought on line to fill them. Development of the
West Sak reserves will also require drilling many
hundreds of additional wells and the construction
of many more drillsites and pipelines. If and when
Milne Point Unit resumes production, the unit’s
two groups of owners might share facilities in a
similar way.

Tables 2.2 and 2.3 list production forecasts for
some of the fields listed in Table 2.1. Figure 2.1
graphically portrays these estimates. North Slope
oil production is expected to decline in 1989. The
decline will begin earlier and will be more gradual
than earlier forecasts indicated. Qil production
from state-owned lands will decline through the
1990s.

Currently, natural gas is not exported from the
North Slope. Both the Alaska Natural Gas
Transportation System (ANGTS) and the Trans-
Alaska Gasline System (TAGS) are proposed
means of moving North Slope gas to market. To
date, neither project has secured financing or a
guaranteed market. The continued volatility and
uncertainty in prices for oil and gas, the relatively
abundant worldwide supplies of natural gas, and
the sheer magnitude and cost of the proposed
pipeline projects combine to make the prospec-
tive purchasers of the gas, the financial institu-
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PRODUCTION FORCAST AND AVAILABLE ROYALTY OIL (Yhousand Barrels/Day)

TEAR: 1

PRODUCTION FORCAST

Forth §lope
Prudhoe Bay 0il
Prudboe Bay 6L
Fuparuk
Lisburze
Endicott
Milne Point
Other
West Sak

Cook Inlet
Granite Point
McArthur River 1
Trading Bay
Middle Ground Shoal
NGL

SUBTOTAL-RORTE SLOPE 1,
SUBTOTAL-COOR INLBT

TOTAL 1

AVAILABLE ROYALTY OIL AXD

North Slope
Prudhoe Bay 0il
?rudboe Bay 6L [1]
Kuparuk (1]
Lisburge [1]
Eadicott [2]
Miloe Point (3]
Other (4]
West Sak {1]

Cook Inlet
Grapite Point
NcArthur River
Trading Bay
Hiddle Ground Sheal
L (5]

SUBTOTAL-RORTH SLOPE
SUBTOTAL-COOK IRLET

TOTAL

ROYALTY OIL SALES {In-find
Napco
GVEA [6]
Tesoro {01d) {7}
Tesoro (Hew) (8]
Chevron [9]
Petrostar [19]
Cook Inlet

L

ROTALTY OIL IN VALUE

989

50
289
4
160
0
)

L)

1.6
9.5
23
1.5
8.6

960
]

938
| [0h

186
6
kH]
5
14
(]

¢

)

1.0
o4
8.3
8.9
0.0

u1
§

%1

}

)

199

Hote; pubers aay not sum to totals due to ropnding errors.

{1] 12.5 of production.

{2] 14,88 of production (veighted avaragel,
{3] 18,08 of production (veighted avapgd).

{4] 16.25% of production,
{5] 6.25% of production.

(6] 2.667 of Prudhoe Bay production. Comtract expires Jupt Sf JIS.

[7] Marimom 24,533t of Prudhoe Bay predustios, Captrist sesisne Jipawt 1958,

TABLE 2.2
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2083 2004 2005 2006 2007 2008 209 2010 2011 2012 2013 014 SN
e trer ere aree tre sees seee sere rene bene eees fres shex sres cere eere ere arer vees ses ses vees (AbbL)

1,49 1,4151,351,210 1,090 988 835 T8 600 510 435 370 315 254 21 192 167 MS 126 110 % 83 T2 63 55 50 4,722,005
47 41 % 31 2 2B W 18015 13 12 10 9 8 T 6§ 5 4 4 3 3 2 2 2 163,50
W0 250 A8 NS 175 150 125 105 9 5 65 55 45 40 35 0 25 20 15 15 10 10 10 10 10 865,05
9 4 W % 4 ¥ ¥ 3 B B A 19 13 9 5 @ @ & 0 0 0 0 6 9 0 168,60
100 100 85 75 70 65 60 55 S 45 49 20 10 6 9 0 @ @ & 4 & 9 0 & 0 39.3%
1 18 19 1 T 6 5 4 6 & @ @ @ 0 @ 0 o 0 & ¢ 0 0 0 0 0 2,%
@ @ @ 20 60 % S 55 89 8 78 7 64 56 49 38 R 7 2 131U 9 8 @ @ 192
@ 6 6 6 6 12 12 25 25 S 58 75 75 100 160 150 150 150 150 1M 120 95 5 8 S0 616,120
12 65 548 9,892 -
18.5 16.7 15.8 25,41
2119 17 2,9%
11 64 5.8 9,782
0.0 0.0 0.0 19
1,896 1,798 1,632 1,479 1,369 1,199 1,023 895 810 728 637 S69 471 435 389 392 350 328 302 268 227 189 158 127 112 7,205,8%
s now 1,25
1,931 1,800 1,660 1,479 1,369 1,190 1,623 895 810 728 637 569 471 435 389 392 358 328 302 268 227 189 158 127 112 7,254,083
WM 151 1% 123 14 89 TS 64 54 46 3 N 2 A4 A 18 16 M 1210 9 8 7 § 599
6 6 5 5 4 3 3 3 2 2 2 2 1 1 1 1 1 1 1 1 6 @& @& @& 0 w4
¥ o3 0w % 2 19 16 131 9 8 T 6 5 & 4 3 03 o2 2 1t 1 1 1 1
5 5 0§ 5 § 0§ 4 4 4 3 3 2 2 1 1 @ @ 0 0 ¢ & 0 ¢ @ @ 260
oW 1118 9 8 8 7 6 6 3 L 6 @ 0 & 0 0 @ 0 & @ 0 @ 4
2 2 1 L 1 1t 1 1 @ o @& o & & & @ @ o 0 & 0 @ @ @ 9 I,
@ 6 0 3 18 9 9 9 M 13013 12 1® 9 & 6 5 4 4 2 2 1 1 @ @ 535
@ 1 1 1 1 2 2 3 3 6 6 9 9 130131919 19 19 1815 12 9 8 6 79,05
0.9 0.8 @7 1,2%
23 1 19 3,180
0.3 62 8.2 %S
0.9 0.8 o1 1,22
0.0 0.0 0.0 14
29 27 06 187 15 152 131 115 105 95 83 M4 61 56 S0 SO 46 42 I M 29 4 20 16 14 918,9%
I 6,018
W31 W9 187 175 150 131 105 105 95 83 M 61 56 B S0 45 42 39 M 29 24 20 16 14 92500
LRI R U NN SN S I N S LI I S 191,625
50§ 4 & 3 9473
6 0 0B ¥ A 87,139
X U 2 on B 9,28
8 715 W 4,09
§ 05 & 3 3 3 11,315
1,095

14 128 18 109 192 B 3% 3/ 3}/ I}/ B/ I} ¥ I 383,999
0 163 91 T8 T3 14 9% 80 70 60 48 39 2% 21 50 S0 46 42 39 M 29 4 W 1§ 4 541,008

(8] Marimom 13,867% of Prudboe Bay production. Comtratt «ikimdy Dmsiey 1, 1995, Yesoro commenced deliveries on October 1, 1985 under contract effective December 9, 1983.

Tesoro denoninated the entire voluae under this coetenct yBSees{n Jagast 29,1986 but bas the option of rencminating on six months motice.
[9] Maximum 9.6% of Prudhoe Bay production.

Contract expirés Jamump §, 195,

{10] 6,500 BPD of Euparuk River Unit royalty oil. Initial purchade would be 6,000 BED. Contract expires September 39, 1996,

22;12/19/88
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PRODUCYION FORCAST AND SALES OF HORTR SLOPE ROTALYY OIL (Thousand Barrels/Day) [1} : » g ' TABLE 2.3

TEAR: 1935 199 1991 1992 1993 1994 1595 1996 1997 1958 1999 2000 2001 2002 2003 2004 2005 2006 2007 2005 2009 2010 2911 2012 2013 201 S
Gt e e e s dene bee aees C0Ne GEIs SEEn Shes Buer BYE Hees enr PEE BENe Geve Gben S10Y Sies weee ened Beer sie V (Mbbl}

PRODUCTIOR FORCAST '
Pradhoe Bay 0i1 1,498 1,451,345 1,218 1,899 988 835 708 €00 518 435 370 315 254 221 192 167 M5 126 116 96 83 72 63 55 50 4,722,805

Prudhoe Bay 6L W % 4 4 ¥ 3 U 0¥ 115 131 W I 8T 65 4 4 I 32 2 1 18,50
Kuparuk V0 260 25 0 205 175 150 125 105 99 75 65 S5 45 40 35 3@ 25 20 15 15 10 10 10 18 16 8650%
Lisburne @ 0 b o 8 w7 H AN B B A Y B S 86 & 68 0 & 2 & 0 16,60
Endicott 1 W 180 85 75 76 65 68 S5 S 45 48 20 1 & @ 9 & ¢ & & O @ & & 0 IS
o 1,960 1,885 1,782 1,616 1,446 1,296 1,114 950 811 696 595 549 421 332 279 248 284 176 151 129 15 96 & 75 67 62 6,238,500
AVAILABLE ROYALTY OIL AND NGL
Pradhoe Bay 0il 2] 186 177 168 151 136 123 1M 89 75 64 54 46 39 3} 28 A A 18 16 M 12 16 9 8 T 6 5%,29
Prudhoe Bay GL [2] 6 6 6 5 §5 4 3 3 3 2 2 221111 1 1 1 1 & & @& @& ¢ NG
Kuparuk [2] ¥ P N B o6 2 19 8 B3N 8T 65 4 & 3 3 2 o211 1 1 1 1813
Lisburne (2] § § § §5 §5 § § 4 4 4 3 3 2 2 1 1 & & & @& ¢ ¢ & @ o & 2,00
Bodicott {3} o W 12 1n w 9 & & 7T 6 6 I 1 & ¢ & & ¢ & 0 ¢ @& 0 & ¢ M
UL WoW 2% W 182 163 Me 1% 192 88 75 64 53 42 3/ @ 26 2 19 16 1 12 11 9 § 8 784,613
ROYALYY OIL SMES {In-Kind)
Hapeo L T I S R T LI I I I T 191,625
6VEA [4} § 55 4 4 : 9,413
Tesoro (01d) (5] g 6 & B ¥ 3 87,18
Tesoro (New) [6] B8 U onu » n 45,25
Chevron {7] B B 1755 N 12 3,098
Petro Star/Chevron [8] 7 6 5 ¢ 3 3 3 11,315
b e 130 128 118 169 192 38 3/ 35 ¥/ I/ I/ I B I 382,94

ROTALYY OIL IN VALUR 107 103 9% 8 73 61 192 85 67 53 40 29 18 7 (6) W 26 2 19 16 M 12 11 9 & 8 461,789

Note; nubers may zot sum to totals due to rounding errors.

[1] Tncludes only North Slope fields in production or planned for production in the near future,

[2] 12.5% of production.

{3] 14.8% of production {weighted average}.

[€) 2.667% of Prudhoe Bay production. Contract expires June 38, 1996,

[5] Maximom 24.533% of Prudhoe Bay production. Contract expires January 1995.

[6] Marinum 13.867% of Prudhoe Bay production. Countract expires January 1,1995. Tesoro commenced deliveries on October 1, 1985 under contract effective August 26,1986,
Tesoro denoninated the entire voluns under this contract effective August 20, 1986 but has the option of renominating on six months motice.

{7} Maxinem 9.6% of Pradhoe Bay production. Contract expires Jamuary 1, 1995.

[8] 6,500 BPD of Kuparak River Unit royalty oil. Initial purchase would be 6,000 BED. Contract expires September 38, 1996.

23;12/20/88



OIL PRODUCTION FORECAST
(Thousand Barrels /Day)
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Crude Oil Production in 1987:
Selected Countries and Regions

(Adapted from "The Alaska Petroleum Revenue Forecast System®, by J. Gault,
March 1988. Prepared for State of Alaska Department of Revenue.)
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tions, and the projects’ sponsors all very cautious
at this time. Efforts to secure markets for the gas
are continuing. However, start up of the ANGTS
or TAGS project cannot be expected until financ-
ing for one or both projects is arranged, and
financing likely will not be finalized until long-
term sales agreements for the gas are guaranteed.
In addition, the owners of the gas (primarily
ARCO, Exxon and BP America) have not agreed
to sell the gas to either pipeline company or any
of the potential end users. In addition, pending
legislation in Congress which would open ANWR
to exploration and development would prohibit
the construction of pipelines eastward through
designated wilderness areas adjacent to the U. S.
- Canada border.

During 1988 Esso Resources Canada and Shell
Canada applied to the Canadian National Energy
Board for permission to export gas from the
Canadian Beaufort Sea and MacKenzie River
Delta to the United States. This project, while it
would be in direct competition with Alaskan
North Slope gas for potential U. S. markets, might
be an incentive to re-evaluate the once-proposed
gas line from Prudhoe Bay east across the Arctic
National Wildlife Refuge to the Canadian Mac-
Kenzie River Delta area. Such a pipeline probab-
ly would be much cheaper to build than either
ANGST or TAGS. At this time no estimates of
transportation costs are available for this type of
proposal.

Several noteworthy oil and gas related events oc-
curred in 1988. Production at the Milne Point
Unit remained suspended. All the facilities have
been left in place so that production can be re-
started. Conoco, the unit operator, stated that oil
prices were not high enough in 1988 to resume
day-to-day operations. Conoco also stated that oil
prices must be in the 18 to 22 dollar per barrel
range for Milne Point field to produce at a profit.
On the brighter side, the Endicott field (Duck
Island Unit) in the Beaufort Sea completed its first
year of operation. Rates are expected to average
100,000 bpd through 1991, then decline.

During 1988 the 8,000th tanker load of oil was
shipped from Valdez terminal. Over 6 billion
barrels of oil have been shipped from Valdez since
1977.

Standard Alaska Production Company proposes
to develop the Niakuk reservoir, located about
one mile offshore in the Beaufort Sea just north of
Prudhoe Bay. Standard estimates that the reser-
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voir could produce up to 20,000 bpd of oil begin-

ning in 1992 if development plans are approved in
a timely manner. The proposal includes a 6,600
foot ground fill causeway which state and federal
agencies are now reviewing. The U. S. Army
Corps of Engineers has issued a preliminary find-
ing that the causeway is unacceptable as
proposed. Standard may have to substantially
modify the project to gain approval or the project
may not be approved at all.

In early 1988, Alaska became the number one oil
producing state in the nation. However, with the
recent decline in production at Prudhoe Bay,
Texas has again regained the number one produc-
ing spot. During October 1988, Texas and Alaska
averaged 2.065 and 2.000 million barrels per day
of oil, respectively. Alaska continues to supply
almost 25 percent of the nation’s domestic oil
supply. Figure 2.2 compares Alaska’s oil produc-
tion with that of other major oil producing
countries. Figure 2.3 compares Alaska’s
projected oil production with that of the lower 48
states. In February Kuparuk River Field set an
in-field production record of 322,000 bpd. Field
average for 1988 probably will be 280,000 bpd.

The current 1.45 million bpd crude oil production
rate at Prudhoe Bay (an additional 0.1 million bpd
of gas condensate and liquids are also produced)
is expected to continue its slow decline in 1989.
The actual rate of the decline will be influenced by
the level of infill development drilling, rate of
development of the West End and P Pad areas of
the field, scheduling of well workovers and equip-
ment repairs, water and miscible gas injection
rates, and the capabilities of the installed and
to-be-installed gas handling facilities. The Prud-
hoe Bay owners have approved the construction
of GHX-1, a major new gas handling expansion
project. The project is designed to boost the
amount of gas that can be produced, handled and
reinjected from about 3.5 billion cubic feet per day
to just over 5 billion cubic feet per day. Bot-
tlenecks in gas processing facilities and insuffi-
cient gas compressor capacity are causing a gas
overload in the field production facilities. Oil
production rates are being cut back bacause the
gas processing facilities cannot handle all the gas
associated with the higher oil rates. The oil
production rate in 1989 is not expected to reach
the allowed annual average 1.5 million barrels per
day. Start up of the GHX-1 facilities in the fall of
1990 will alleviate some of the gas overload. The
producers are already studying a second project,



GHX-2, which would be designed to boost the gas
handling capacity in the field to about 7.5 billion
cubic feet per day.

Start-up of the GHX-1 project (and the potential
for the GHX-2 project) will help slow the decline
of oil production at Prudhoe Bay. If additional
gas handling facilities are not installed, the decline
will be much more rapid than currently an-
ticipated. In relative terms, more and more gas
will be produced along with each barrel of oil as
oil production continues over the years. If this
additional gas cannot be processed and rein-
jected, the oil production rate will have to be cut
back even further.

Billion Barrels of Oil per Year

- <<ZZZ%QQ

77 Projected Domestic Qil Production

{Adapted from Petroleum Production Forecast Quarterly Report,
; June 1987, by State of Alaska Department of Revenue)
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CHAPTER 3

HISTORICAL OIL AND GAS PRODUCTION AND CONSUMPTION

Oil Production

All Alaska oil is produced from Cook Inlet and
the North Slope. Cook Inlet fields began produc-
tion in the late 1950s and peaked by 1970; some of
the fields are now near depletion. The region has
produced a cumulative total of 1.1 billion barrels
of crude oil, but for the last ten years, annual
production has fallen from 56 million barrels in
1977 to 16 million barrels in 19838. Prudhoe Bay
began commercial production when the Trans-
Alaska Pipeline System (TAPS) opened in 1977.
Since then the region has produced 6.6 billion
barrels of crude oil. Production from this region
is expected to peak in 1988 at 706 million barrels
per year. Regional and state production data are
presented in Table 3.1 and Figure 3.1.

Oil Consumption

All the oil consumed in Alaska is consumed as
refined fuels, some of which is refined in-state and
some of which is imported. Though no data
source satisfactorily reports how much fuel is
refined in state nor how much is imported,
Department of Revenue (DOR) reports of fuel
sales for 1977 to 1988 indicate how much fuel is
consumed in state. Data quality from 1977 to
about 1984 are unconfirmed, but data from 1985
to 1988 are considered good. Throughout the 11
year reporting period, consumption goes from 750
million gallons per year to 1,961 million gallons
per year. Fuel sale data are reported in Table 3.2
and Figure 3.2.

Gas Production

As with oil production, virtually all of Alaska’s
natural gas is produced from Cook Inlet and the
North Slope immediately adjacent to the Prudhoe
Bay Unit complex. Production from two small gas
fields near Barrow is the only exception. Cook
Inlet produces both casinghead and dry gas from
a mix of oil fields, gas fields and oil fields with gas
caps. Gas production from this region began in
the late 1950s and peaked between 1982 and 1984,
Cumulative production is 3.4 trillion cubic feet,
net of injection, including the 191 billion cubic feet
produced in 1988.

North Slope gas production is a by-product of oil
field development. The only market for the gas is
as fuel for field and pipeline operations and con-
sequently, operators inject 80% of the gas back
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into the reservoirs. A cumulative 1 trillion cubic
feet, net of injection, have been produced, includ-
ing 209 billion cubic feet produced in 1988. Table
3.3 and Figure 3.3 show state and regional gas
production from 1971 to 1988.

Gas Consumption

The Cook Inlet region’s major natural gas feature
is its pipeline connections to local markets which
this past year consumed 171 billion cubic feet, net
of injection. The major users were: LNG, 31% of
net production; ammonia-urea production, 20%;
electricity generation, 19%; and gas utilities, 13%.
An additional 20 Bcf were consumed in field
operations.

In contrast to the Cook Inlet region, the North
Slope region produces an immense amount of
casinghead gas but, as mentioned above, the only
market for this gas is as fuel for the oil production
facilities. Field operations consumed most of the
1988 net North Slope production (150 billion
cubic feet) and an additional 18 billion cubic feet
were sold to TAPS. Table 3.4 and Figure 3.4 show
state and regional gas consumption data from
1971 to 1987. It is interesting to note that, in 1987
and 1988, field operations alone in the Prudhoe
Bay region consumed more gas than total com-
mercial use in Cook Inlet.



HISPORICAL OIL PRODOCTIOR (Million Barrels/Year) TABLE 3.1

TEAR: 1970 1971 19T 1873 19 1975 1976 1977 1978 1979 1989 1981 1982 1983 1984 1985 1986 1987 1988(1]

STATE {2] 83.614 78.785 73.561 73.139 72,244 71,980 67.009 171.352 447.805 511.339 591.646 587,336 618.910 625,527 630.481 666.233 681,372 715.955 737,691

RAILBBLY (Cook Inlet)[2] 82.415 77,628 72.638 72,196 170.074 69.111 62.404 56,094 50.126 42.923 36.252 31.072 27.405 24.763 21.986 16.946 17.630 24.944 15.727

NOR-RAILBELY 1,199 1157 0.922 0.94 2,178 2,870 4.604 115.258 397.679 468,412 555,394 556.264 591,506 600,764 608.415 649,287 663.741 691,611 721,965
{Horth Slope}[2]

TTRN:

TAPS througbpat, PS#1 [3] 112,315 397,149 467.939 554,934 556.967 591,142 604,859 608.836 649,887 665.435 716.662 743,382

[1] Bstimated from part-yearly reports.
[2} Mlaska 0il and Gas Conservation Comaission, "Alaska Production Summary by ¥ield and Pool®, monthly report. Does not include GL.
[3]" 1977-81: Alaska 011 and Gas Conservation Comission, "Statistical Report.®
1982-88: Alyeska Pipeline Service Co., personal comaunication.
31;1/3/89

HISTORICAL OIL PRODUCTION

(Million Barrels/Year)

FIG. 3.1
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HISTORICAL OIL CONSUMPTIOR - SALES AND SEIPMENTS

TEAR: 1977 1978 1979 1989

YURL SALBS {2} (Million Galloms/Year)
Aviation Gas 16,770 15,838 16.925 16.912

Brenpt 1.521 9.685 6,552 .55
Yarable 15.49 15.145 16.373 16.354
Aviation Jet 330,744 363,607 415,164 416,184
Exenpt 221,581 250.601 288.974 286.110
Tarable 183,163 113.006 126.190 130,91
Narige Gas 11,766 7.714 8.296 1.5%8
Brenpt 5.707 @.550 6.292 0.025
Taxable 6.959 7.168 8.6 7.573
Marine Diesel 3.613 51,985 59.492 67,711
Exempt 6.39% 10.116 6,325 5.370
fanable 3,217 41.869 53.167 62.341
Other Gas 186.213 187.359 181.329 177.353
Exenpt 5.9 8.29 1.527 8.16
Tarable 181,119 179.869 173.682 169.191
Other Diese] 165.752 184.876 269.377 302.647
Exenpt 46.160  54.65 120.969 120.939
Yaxable 119.592 130,826 148.417 181.788

18,754
8.51
18.188
0.1
U1.619
152,558
1.602
0.485
1.517
12.282
5.153
67.129
186.446
9.084
177,362
326.440
117.8614
209.366

16,596
0.589
16.0807
432,366
99.957
332483
1,878
8,422
1.846
99.443
.40
69,008
210,644
12.889
197,835
411,125
187,856
223.269

15.244
0.498
W6
517,578
42,815
214,768
8.568
0.082
8.516
147,569
15,395
12,114
197,968
19.887
187.081
420.219
178,494
1,785

17,399
8.5
16.825
611,314
311.820
299,49
8.955
818
8.835
14,416
58.814
13,542
03,18
11,028
212,15
436.308
199.891
45,113

17.997
8.515
17.482
518.892
223.63%
294481
14.664
8.251
14413
98,675
9.724
88.951
235,081
15,353
219.728
643.4%
369.219
4151

1986

17.815
6.858
16.957
592,620
280.654
311.966
10.464
6.291
18.113
105.218
10.097
95.121
34482
21.558
22.9%4
897.978
559.413
338,557

TABIE 3.2

1987 1988(1]

18.492 19,185
6.3  a.8%
18.168  18.291
644.477  665.105
318349 335.624
326,128 329.481
11,510 11,808
6.183  em
11,321 10.922
170,769 165.501
83.128 42784
8.649 122707
21,259 24,184
11.541  19.648
23.718  205.144
843,045 876,503
583.305  605.228
259.740 271,275

T0TAL FURL SALES 749,858 811.371 950,563 988.405 1,811,781 1,178,852 1,397,203 1,421,578 1,527,939 1,859.569 1,916,552 1,961.478

SHIPNERTS (3] (MMbbl/Tear)
Liftings at Valdez 96.669 394.080 464.394 548.895

[1] Bstimated from part-yearly reports.

547.026

583,370

592,319

§96.588

[2] Alaska Department of Revenue, “Report of Motor Fuel Sold or Distributed in Alaska.®
[3] 1977-81, Alaska 0il and Gas Conservation Commission, °Statistical Report.”
1982-88: Alyeska Pipeline Service Co., personal communication.

YRy

643.512

663.028

160.878  736.847

HISTORICAL OIL CONSUMPTION

(Million Gallons/Year)

FIG. 3.2
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RISTORICAL GAS PRODUCTIOR (Billion Cubic Beet/Year) TABLE 3.3

TEARy 1971 1972 1973 19 1975 1976 1977 1978 1979 1989 1981 1982 1983 1984 1985 1986 1987  1988(1]

SN [2]
Production 221.94 222,79 225.24 232.97 256.399 271.162 375.832 662.687 738.485 898.155 948.554 1,90.655 1,171,121 1,212,785 1,350,884 1,381,930 1,784.124 1,896.060
Injection [3] 73.88 76.13 87.78 49.84 83.007 97.077 171,188 375.465 503,003 661.947 695.515 817.863 886.364 989.617 1,021.459 1,067.147 1,326.635 1,588.257
Ket Production 154.66 146.66 137.46 183.93 173.392 174.085 204.644 227.282 235.482 236.208 253.039 272,792 284.757 383,088 329.425 314,783 377.489 387.883

RAILBELY (Cook Inlet) [2]
Production 221,94 222,79 225.24 230.18 252.554 265.253 279.961 293.500 385.075 299.942 299,851 389.119 306.343 306.956 306.937 285.186 276.205 286.885
Injection [3] 73.88 76.13 87.78 49.04 §3.007 97.977 103.108 103.551 112.868 115.437 100.410 102248 94,385 93,687 89,025 92136  60.816 95.732
Net Production 154.86 146.66 137.46 181,14 169,547 168.176 176.853 199,249 192,207 184,505 198.641 206,871 211.958 213,269 217.912 193.8%0 196,189 199.353

NOR-RAILBBLY (North Slope)

Production see e == 2,79 3845 5,909 95.871 308,887 433.41 598.214 649,584  781.536  864.778  905.749 1,043.911 1,096,734 1,427.919 1,609,975
Injection === e - 000 0,000 0,000 68,680 271.854 399.136 546.509 595.106 715,615 791.979 815,929 932.434  975.811 1,246,619 1,412,525
Ret Production --- -~ --- 2,79 3,845 5.989 27.791 37.033 43.204 51.705 54.398  65.921 72799  89.820 111.477 121.723 181388 197.45¢

{1} BEstimated from part-yearly reports of cited sources.

[2] 1971-73; Stanford Research Institute, "Natural Gas Desand and Supply to tbe Year 2000 in the Cook Inlet Basin of South Central Alaska,” Bov. 1977,
1974-88: Alaska 0il and Gas Conservation Commission, *Report of Gas Disposition,” montbly reports.

[3] Does not include gas rented from Beaver Creek and Kenai fields for injection into Swanson River field.

33;12/20/88

HISTORICAL GAS PRODUCTION (NET)
(Billion Cubic Feet/Year)

400
350
300
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200
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HISTORICAL GAS CORSTMPYION (Billion Cubic Peet/Tear)

TABLE 3.4

TEAR: 1971 1972 1973 1974 1975 1976 1977 1978 1979 198 1981 1982 1983 198 1985 1986 1987 1988[1]

a1 seneas se

STATE [2]

fotal consumption

Field Operations [3]
Vented and Plared

Total Consusption
Hield Operations [3]

(sed on Leases 16.96 14,86 12.42 41.48 17,963 18,4
Shrinkage L1 em 1.5 2.01 3119 .24
Other 8.00 0.0 0.00 0,02 0.000 0.000
Sold {3] 121,72 123.72 130.94 130.65 141,754 145.763 1
Pover geperation  14.69 15.38 16.78 17.45 25.461 27.613

Public [4}{5) 8.4 8,91 10.63 11.76 19.819 22.189

Kilitary [4] 6.55 6.47 6.07 5.68 5,842 S.4u
Gas Otilities 18.20 13,10 .76 1513 12,092 12.581

Residential [4]{S] 5.4 6.03 6.52 6.72 5.548 6.916

Comsercial (4] 4.80 7.07 8. 841 6544 6.635
X6 [6] 63.24 59.87 60.99 61.87 64.777 63.509
Aaonia-Orea [7] 19.49 20,58 20.64 22.10 23.888 24.287
Producers [8] - 13,4 12,9 0.4 12477 11,58
Refiners [9] - 8,56 1.9 247 3.268 1.785
TARS (18] 0.00 0.00 0.00 0,00 0.000 0.000
Unaccounted for [11] 14.06 0.83 3.32 0.89 (0.209) 4.4¢0

RAILBELY

........................ Ne0Y S0EBEEl HENEOE EeseENs EPEANRS EETENIA Tateatd SRRl THECeC

15.729 6.183 4.581
29,966 35,055 38,123 43.575
LUS 3426 2847 2.438
0.919 10.516 12.3¢4

23,5%

23.5% 20.811 28.39%9

5,000
12.683
6.01¢
6.673
66.912
28.628
6.783
8.199
1.7%
1034

9.937

5.126
13,948
6.827
6.918
69.874
18.879
10.523
0.237
6.949
1.467

17

4.846 5.668
244
1.1
33,316 B
23,386
4,561
1623
8,385
1.828

33,755
8.9
4.763
15,92
8.17m3
1,748
54.844 68.823
54.699 93.836
5,19 5.601
0,285 0.380 @.316
8.648 10.686 11.166
(1.229) (0.632) 1.3

1.986
14.362
s
1134
64.111
§1.657
6.958

6.983

2602

36.222
3392
1,830
19.564
18.526
9.04¢
64.438
§5.220
11,383
0.486
11,952
8.649

Vented and Mlared 33,18 2098 €.93 7.98 9.496 S.421 4348 3878 2,710 .S 3475 .40
(zed on Leases 10,96 14.86 12.42 39.85 16.215 15.822 16.404 16,228 14,564 14.608 14,959 14.861
Shrinkage LI &7 1S5 2,80 3119 3.2 315 3426 2.847 2438 .43 2.602
(Other 0.0 000 000 0,00 0.000 0.000 0019 2.425 3.980 2213 0.000 4.000
Sold [3] 121,72 123,72 130.94 130.51 140,717 143,710 152,437 164,300 168,106 162,201 178,082 185,913 1
Pover generation 14,69 15.38 16.70 17.45 25.461 27.613 28.599 29.718 33.141 33.520 33.632 35.818
Public [4] 8.4 8.9 10.63 11.76 19.619 22,189 23.599 24.992 28.155 28.757 29.471 30.938
Military (4} 6.5 6.47 6.97 5.68 5.842 SA 5.0 5.120 4,986 4763 4.961 4.3
Gas Otilities 10.4 13.18 1476 15.13 12,092 12.551 12.683 13.454 14.045 15.521 15.778 19.025
Residential [4] 5.44 6,03 6.5 6.72 65548 5916 6.016 6.5 6.911 7.773 7,95 9.981
Comsercial {d] 480 7.07 AU 841 6544 6,635 6.673 6918 T.134 M8 7.828 9.044
116 (6] 63,24 59.87 60.99 61.87 64.777 63.509 66,912 60.874 6d.111 S4.844 68.823 64.438
Anonja-Urea [7) 19.49 20,58 20.04 22.10 23.888 24,257 20.620 48.879 51,657 54.699 53.836 95.220
Producers (8] --- 13,40 12,59 10.41 12,477 11,588 6.703 19.523 6.95 5.199 5.601 11,383
lToaccounted for [11] 14.06 1,39 .26 3.3¢ 2.022 4,192 8.929 @.852 (1.806) (1.573) 0.412 0.6
RON-RATLBELY

fotal Consmaption 2.786  3.845 5,918 27791 37.033 43.275 S1.784 54.398 65.921
Fleld Operations [3] --- --- - 2,65 2.888 3.85 24.444 29.231 33,763 239.697 41.687 51.921
Vented and Flared - e === 108 1061 1,254 10,882 2.313 1840 1.801 2.48% 3.4%
Jsed on Leases —e e == 1,56 LA 2,682 13,562 18.826 23.5%9 28.967 29,642 37.864
Shrinkage s e - 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,00
Other w382 0000 Q.000 0,000 8,092 8,364 8,929 9.480 10.567
Sold [3] Coomme e e A LO3T 2080 134T T.002 9.512 12,007 12791 14,000
Pover generatiop [§] -=- == == mem eem e eee 29 0235 0,235 0,315 0404
Gas Otilities [5] I -e- -—- - 0,291 8317 048 6.435 8.53
Refiners [9] -~ 8.5 L9 247 3.268 1,785 0.199 0.237 Q.285 0.388 9.316 0.48
TARS (19} - 400 .00 000 000 0000 0.800 1754 6,949 9,648 10.686 11,106 11,952
Unaccounted for [11] (2.231) 8.269 1.394 @.616 0.579 .91 0.619 4.619

5.08¢ 9.075 6.33

4726 2651 LM

36,651
32,055
4,59
19.518
16.609
8,999
67.729
5.3
12.698
0,52
13.2m
6.454

37.000 41337
32,662 36.807
1.3 4.5%
.91 .81
11,567 12.898
5.404 119U
65.892 65.177
50.083 59.688
18.362 21.5%2
6,938 1.306
12,85 14,381
1,798 0.107

19.380 22.468 18.637
2.568 3.260 2.893
14.056 14.597 13.971
L6 2697 LM
6.038 199 0.00

166.97 168,28 151,84 183.13 173.393 174,085 204.644 227.281 235.481 236,209 253.839 272.790 284,757 303.089 329.425 314,783 377.489 387.809
5,25 36.55 20,9 52.48 31.639 28.322 48.859 95.188 57.865 62.001
33,18 2098 693 9.85 19.557 6.6M

62,166 72.876 77.5%2 95.249 119.625 120.130 157,110 169.506

8.897 15.698 9.186

44,592 52,724 98.893 €B.481 84.654 95,183 123.798 145.418

1468 1,138 1,354

9.450 10,567 10,887 15,836 17.268 24.582 16,504 13.548
55,785 172,101 177.616 174.208 199,873 199.914 207.167 207.849 219.400 194.653 220,379 218,303

4.767
8.236

4,531
u
12.421
11.300
61.906
35,733
14.785

ALUS
36.97

1.768
U8
13,358
11.516
58.737
3.075
18.221

0.080
17.949
%.702

AL.242
36.588
- 4,657
13,556
12.52
11.836
60.879
15.230
16.733
1,133 9.669
15.166 16.624
{2.558) 15.446

166,97 166.28 151,84 100,34 165.547 168,177 176,853 199,249 192,207 184,505 198.641 206.878 211.959 215,220 217.948 192.971 196.189 199,352
15,25 36.56 20.99 49.83 28.838 24.467 24.416 25.949 24.181 22.304 20.559 20.957

18.408 18.529 1975
3,095 2.6 2.9%
13.845 14,651 15.47
1468 1,130 1.867
0.000 0.002 0.000

92.578 192.752 199,311 174.563 177.660 179,662

36.169
31.513

1,59
15.111
10.202

8.999
67,729
50.338
12.698

6.933

36.52
2.8

433
.90
19.999

9.5
65.882
50.083
18.362

1.6

49.851
36,32

150
U4
12.448
11.914
65.177
59.688
.52

12,799
58.210
.54
.83
9.000
10849
14,589
0.482
8.407

naRn
5.8
53.884

4y
70.683
0.000 0.000
15,934 17.268
15,038 20.989
0.480 9.486
8,508 0.453
0.562 9.938 1.306
13.217 12.856 14,381
{0.079) 9.386 3.463

{3.356) (5.304) 2.893

44.208
39,677

1531
23.2%
11.93§
11,306
61.596
35,733
14.785

49.698
36.041

1,697
23.063
1240
11.83
60.879
45.230
16,733

1.1
3.3
1.763
2.363
12.8¢7
11,516
8797
38,075
10.221
{1.936)

89.820 111,477 121.723 181,300 197.457
91,388 101.722 138.581 149.756

5.802 12.952 6.2%
71,338 109.127 129.671
0.000 0.000 0.287
U582 16,52 13.548
20.001 42,719 47.701
8.559 05U 0.603
8.486 0.493 a.511
1,133 8.669 0.000
15.166 16.624¢ 17.949
2,657 24.389 28.638



{1) Estimated from part-yearly reports of cited sources.

{2] Does not include MON-RATLBELY itens marked °---°,

[3] Alaska 011 and Gas Conservation Comnission, “Report of Gas Disposition,” monthly reports.

[4] Sum of sales from Beluga gas fleld in: Alaska 01l and Gas Conservation Commission, "Report of Gas Disposition® amd
1971-82: Annual reports from Alaska Pipeline Co., ENSTAR and Kemai Utility Service Co. to Alaska Public Otilities Commission
1983-88: Enstar Natural Gas Co., personal communication.

{5] Barrow Gtilities and Blectric Cooperative Inc., persosal communication.

(6] 1971-74: Stanford Research Institute, *Natural Gas Demand and Supply to the Tear 2004 in the Cook Inlet Basin of South Central Alaska,® Nov. 1977.
1975-79: Sua of 1) production from Kenai and Beaver Creek gas fields in: Alaska 01l and Gas Conservation Commission, "Report of Gas Dispositics,® and

2} sales from North Cook Inlet gas field in: Alaska 0il and Gas Conservation Commission, "Fenal Gas Sales.”

1983-88: Royalty reports from producers to Division of 0il and Gas,

[7] 19M-74: Stanford Research Institute, *Natural Gas Demand and Supply to the Tear 2608 in the Cook Inlet Basin of South Central Alaska,® Nov, 1977.
1975-79: Sus of 1) sales from Kenai and Beaver Creek gas fields to Collier Chemical in; Alaska 0il and Gas Conservation Commission, "Kenai Gas Sales,® and

2) sales from Mohrthur River gas field in; Alaska 0il and Gas Conservation Commission, "Monthly Report of Gas Disposition.”

1986-08: Royalty reports from producers to Division of 0il and Gas,

[8] Royalty reports froa Gnion to Division of 0il and Gas, jtem Rental Gas,

{9] Royalty reports from Unlon to Division of 0il and Gas, itens Alaska Pipeline-Nikiski, Chevron Rental Gas and Metering.

{10] Royalty reports from ARCO to Division of 01l and Gas.

{11] Calcolated difference between *Sold” and sua of listed "Sold" items.
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CHAPTER 4
CONSUMPTION FORECAST

introduction

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

DO&G has updated the projection in two ways.
First, the gas demand category "Nonrailbelt, In-
dustry: Petroleum Production" has been in-
creased by 87 billion cubic feet per year to account
for the very large increase in gas consumption by
Prudhoe Bay facilities. Second, the period of the
projection has been extended by two years, to
2003; each use category was extended by applying
the growth factors in the original projection.

Summary

Consumption of oil and gas in most major
categories is forecast to increase at a modest rate
in future years.

Total consumption of liquid petroleum will in-
crease from 1,510 million gallons in 1989 to 1,755
million gallons in 2003. This represents a 1 percent
annual growth rate. Space heating use of
petroleum will be flat. Vehicle transportation use
will increase 1 percent annually. The use of fuel
oil for electricity generation reflects the recent
and planned introduction of several hydroelectric
facilities which replace fuel oil generation. How-
ever, in the long run, fuel oil consumption in-
creases, and the 15 year growth rate is projected
to be 2 percent annually. Industrial use of
petroleum liquids will remain constant.

Consumption of natural gas will grow from 341
billion cubic feet in 1989 to 362 billion cubic feet
in 2003 (annual growth of less than 1 percent).
Industry will continue to consume the majority of
natural gas. The consumption of natural gas for
industrial uses will grow from 275 billion cubic feet
in 1989 to 292 billion cubic feet in 2003 (under 1
percent annual growth). Over the next 15 years,
use of gas for space heating will increase very little
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from 26 billion cubic feet in 1989 to 28 billion cubic
feet in 2003. Use of gas for electricity generation
will remain constant at 40 billion cubic feet an-
nually,

Transportation Liquid Fuels

Transportation fuel consumption will grow
moderately in future years, increasing from 1,208
million gallons in 1989 to 1,431 million gallons in
2003 (Table 4.1). Jet fuel consumption will grow
most rapidly (2 percent annually) while diesel fuel
consumption will grow slowly, and gasoline use
will fall slowly.

Total consumption projected over the 15 year
period from 1989 to 2003 is 24.3 million gallons.

Space Heating

Outside the railbelt, fuel oil is the dominant means
of space heating. Fuel oil consumption for this use
is approximately constant - 159 million gallons in
1989 and 167 million gallons in 2003. Natural gas
use will grow slowly from 26 billion cubic feet in
1989 to 28 billion cubic feet in 2003 (Table 4.2).
Barrow, on the North Slope, is the only location
outside of the railbelt presently served by natural
gas.

Utility Electricity Generation

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

Natural gas use for utility electricity generation
will decline in the near term from its current level
of 39 billion cubic feet, when the Bradley Lake
hydroelectric project backs out some gas use start-
ing in the 1990s. Subsequently, its use will grow
and regain the current level by the year 2000. The
projection does not anticipate any new coal-fired
generating plants.

Industrial Fuel Use

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



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

natural gas.
PROJECTED DENAND FOR OIL (Million Gallons/Year) TABLE 4.1
TBAR: 1989 1999 1991 1992 1993 1994 1995 1996 1997 1998 1999 2060 2001 2002 2003 TOTAL, ARRUAL
e e T S i £ L. L B i ) |
2083
STATR :
Yehicle Transportation 1,208 1,216 1,227 1,239 1,25 1,269 1,281 1,296 1,313 1,334 1,354 1,377 1,400 1,415 1,431 19,615 1%
Jet Fuel 576 587 599 611 626 639 652 666 682 699 TI6 734 753 769 785 19,093 i
Civilian Domestic I3 338 339 /1 62 I B/ 396 410 424 440 456 469 483 5,850 ki
Hilitary and Internatiomal 264 266 269 272 274 217 280 283 286 288 91 294 297 3@ 303 4,25 1
Gasoline 2% W8 AT AT WS 44 243 M2 M1 W2 42 42 W) M43 4 3661 L3}
Aviation 18 18 18 18 18 18 18 18 18 18 19 19 19 19 9 m (3t}
! Righway oW Y A8 AT a6 A5 A4 24 A4 a4 ¢ 4 a4 215 3,241 «<1%
Naripe 9 9 9 9 9 9 9 9 9 18 10 1@ 18 10 19 M3 a
Diesel /L 3\ 382 M BT 36 86 I 398 391 196 40 484 408 412 581 <1%
Highvay mom o mo oM M Mmoo om o omo oMy on4 1 81 83 4,11 «l%
| Narine 108 109 116 11 112 U3 114 16 117 119 121 123 125 126 127 1,751 1%
} Space Heat 159 159 159 159 161 161 162 162 163 154 164 165 166 167 168 2,449 <l
;. Utility Generation oB O ® 4 £ 8 4« &5 & & 8 9 % 51 52 n 1
Industry 105 105 185 105 165 185 105 105 185 105 185 105 105 165 105 1,574 i
i Pipeline Fael 84 8 84 84 84 84 84 84 8 8 8 84 8 8 84 1,260 (3t
; Blectricity Geperation A n il 21 n n 21 a0 U u 2 i il Mt
TOTAL 1,518 1,518 1,531 1,544 1,564 1,578 1,591 1,608 1,627 1,650 1,671 1,696 1,720 1,738 1,755 24,300 1%
RAILBBLY
Yehicle Transportation 889 895 901 989 919 929 940 951 965 981 999 1,017 1,038 1,849 1,060 14,440 1t
Jet Tuel 479 486 494 S S14 524 S35 546 559 573 988 604 620 632 644 8,3 i
Civilian Domestic 2% 264 270 278 286 295 33 A2 33 3 M6 359 33 M 394 4,719 ki
Nilitary and International 221 223 224 226 227 230 232 234 27 239 242 M4 07 249 251 3,526 1t
Gasoline 186 184 182 181 18 179 178 178 177 118 178 178 179 180 181 2,74 <1t
Aviation 18 15 15 15 15 15 1 15 1 15 15 15 15 1§ 1§ 3t
Righvay 165 163 162 166 166 159 158 157 157 157 15T 157 158 199 159 2,388 <t
Naripe 6 [ 6 6 6 6 6 6 [ 6 6 6 6 6 § 85 L3t
Diesel 5 24 U U005 2 6 N8 2239 3305 28 Ul 44 L4 et}
; . Righway 9 148 W W W W ¢ W 147 8 149 15 151 153 154 2,2% «t
o Narine 76 76 n n i) 19 79 80 81 2 ' 8 85 87 8 88 1,27 1t
E Space Reat 58 57 51 57 57 51 57 51 57 8 58 59 59 60 60 867 ot
Otility Gemeration 18 10 19 10 19 10 10 10 10 10 18 19 18 18 11 18 L4}
Industry (] [] [} (] [] [} [] [} [] [} (] [] [} [] ] [} a
TOTAL 958 962 967 975 985 996 1,006 1,018 1,032 1,049 1,067 1,086 1,147 1,119 1,131 15,458 1
ROR-RAILBELY
Vehicle Transportation A5 28 221 24 29 231 233 16 0y 43 u6 299 253 2% 260 3,592 1%
Jet Tuel 98 101 105 108 112 14 117 120 123 126 128 131 133 136 149 1,79 ki)
Civilian Domestic ' 55 §7 60 62 65 67 69 n I 7% 78 81 83 86 89 1,012 [}
‘ Nilitary and Joternational 43 44 45 46 47 7 48 & 4 % %9 S0 S0 51 52 79 1
- Gasoline 64 64 64 64 65 65 64 64 64 64 64 64 64 €1 3 9%l <%
. Aviation 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 51 1%
‘j Highvay 57 57 §7 51 58 51 57 51 57 57 57 56 56 56 5 - 853 <t
Marine [} [} 4 ] [} [} 4 [} ] 4 [} [} [} [} 4 58 i
Diesel 157 157 158 158 166 160 160 161 162 163 164 165 166 167 168 2,42 1%
Righway 126 124 124 14 125 12§ 128 126 126 127 121 128 128 128 129 1,891 <t
NMarige 3 kE] 3 k! ] k! 35 35 ¥ 3 k) kY k) 38 ki) 39 514 1
Space Beat 181 181 102 183 164 185 105 105 1e6 166 166 107 167 108 108 1,574 1%
Otility Generatiog U L R D) U 2 R N | T | S | A T T R Y ' Y I V| i
Soutbeast 8 8 9 19 11 b 12 12 13 13 1 14 15 1§ 16 181 5%
Rest of State 20 K] i )| n 2 2 0 23 i) U 1) 25 25 % M0 2%
Tndustry 195 195 195 195 185 185 189 105 105 105 185 105 105 185 185 1,57 <t
TOTAL M8 381 36 359 36 369 372 376 380 385 388 393 397 481 404 5,645 1%
41;12/20/88
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PROJECTED DEMAND FOR OIL
(Million Gallons /Year)

FIG. 4.1
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PROJECYED DEMAXD POR 6AS (Billion Cubic Feet)
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TEAR: 1989 1999 1991 1992 1993 1994 1995 1996 1997 1998 1999 2068
STATY
Space Heat 6.1 26,3 2.5 26.8 269 2.9 29 2.0 2.1 2.2 2.3 03
Utility Generation ¥4 NS BT K5 3’9 W2 W6 e 35 381 BB S
Industry 215.4 2719.8 2843 289.1 289.1 289.1 289.1 289.1 289.1 289.1 289.1 289.1
Amonia-Urea Production 50.¢ 500 50.0 500 500 50.0 0.0 9.0 508 506 50.0 500
Military Pover Generaticn {19 S Y S Y S Y Y Y S W Y Y S Y Y R W A N
Petroleun Production 2218 2054 29.9 2347 2.7 347 LT 3.7 23407 24.7 4.7 247
TOTAL 6.9 MS.6 350.5 351.4 351.9 362.3 352.6 353.1 353.7 354.4 355.2 366.8
RAILBELY
Space Beat 9.6 259 2.1 264 265 265 265 26.5 26,6 26.7 26.8 26.8
Utility Generation 8.9 9.6 391 3¥.e 353 K7 w0 64 369 S B2 89
Industry 8.9 869 86.9 86.9 869 869 8.9 869 869 869 869 869
Amncnia-Urea Production #e %9eé 590 9.8 598 96 506 56 56 W8 599 500
Military Pover Generation 9% O Y N Y R Y N X T Y TR Y R Y T Y T X O Y R W |
Petroleun Production 2.5 2.5 3.5 3.5 N5 S5 5 RS NS WS RS ONS
101AL 1514 151.8 152.1 148.2 M48.7 149.8 149.4 149.8 156.4 151.1 160.9 152.6
NON-RATLBELY
Space Heat 84 84 04 A0 4 A4 &5 &5 65 05 45 &S
Otility Geperation 85 05 05 @5 66 86 96 66 0.6 8.6 0.6 0.6
Iodustry: Petroleum Production 1885 192.9 197.4 202.2 22,2 202.2 202,2 262.2 200.2 202,2 2.2 1.2
: T0TAL 189.5 193.8 198.4 283.2 203.2 203.2 203.2 203.3 203.3 203.3 203.3 #3.4
{
’ 42;12/20/48
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CHAPTER 5
ANALYSIS OF SURPLUS

Introduction

ISER compiled the following analysis of surplus
in December 1986 to supplement the consump-
tion projections in Chapter 4. The surplus of state
oil and gas which this analysis predicts is probably
low because in the analysis the factors which
operate to reduce consumption have proved to be

“understated. Table 5.2 notes that only two vari-

ables - reserve estimates and export of LNG - have
much influence on calculations of surplus, and
Tables 2.1 and 3.2 show no dramatic change in
either of these variables over the last two years.

Changes in population and economic factors, on
the other hand, though they have small influence
on the calculations, have probably declined more
than the analysis anticipated. Population was es-
timated by ISER to decline from 536,000 in 1985
to 523,000 in 1990. Economic decline was incor-
porated in the analysis of surplus, but the decline
is probably greater and of longer duration than the
analysis accounted for. The result is that less gas
and transportation fuel will be consumed.

Summary

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

Liquid Petroleum

A direct barrel-for-barrel comparison between
demand for refined products and availability of
crude oil is unrealistic since a barrel of crude oil
does not yield a barrel of specific refined
products. Qutputs and efficiencies differ between
refineries, and a given refinery can alter its
product output. Tables4.1 and 5.1 show that the
cumulative 15-year Alaska demand for refined
petroleum products is approximately 868 million
barrels. This is about 10 million barrels more than
the reserves of royalty crude oil, but is only 13
percent of total crude oil reserves in the state.
Assuming that on a statewide basis the refineries
convert two-thirds of their crude oil feedstock into
refined products used in Alaska, then the total
volume of royalty oil available over the next 15
years more or less equals the projected consump-
tion levels of refined products over that same time
period. Because North Slope oil production is
expected to begin to decline in 1989 and decline

each year thereafter, the annual volume of avail-
able royalty oil will fall below the projected refined
products consumption level in about 1997 when
using unrealistic barrel-for-barrel comparison.
Using a conversion factor for crude oil to refined
products of two-thirds results in the availability of
royalty oil on an annual basis falling below the
consumption level of refined products in the mid-
1990s.

Historically, in-state refiners have purchased both
state royalty oil and oil sold by the individual
lessees (Standard, Exxon, ARCO, Texaco, etc.).
Price terms, contract length, and transportation
considerations are a few of the factors that enter
into that decision-making process. Itis realistic to
assume that in-state refiners will, at least on a
limited basis, continue to purchase non-royalty oil
as refinery feedstock. However, it is unrealistic to
assume that state royalty oil will or should provide
the only source of feedstock for in-state refiners
over the next 15 years. At present, the state takes
approximately 3,500 bpd of Cook Inlet royalty oil
in-kind and exports it. The state takes all North
Slope royalty in-kind and in-value, but does not
export any because of continued federal restric-
tions on the export of ANS crude oil.

Based on current projections, sufficient
feedstocks will be available regardless of the supp-
ly sources chosen by the in-state refiners. No
attempt has been made to compare the total
volume of petroleum products produced at Alas-
ka refineries with the total volume of petroleum
products consumed in the state. Currently, the
capacity of Alaska refineries exceeds Alaskan
consumption. But, owing to technical constraints,
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 (motor oils, specialty
lubricants, etc.) into the state is a common feature
of petroleum markets, and does not represent an
inefficient distribution of refining capacity or mis-
match of supply and demand.

Natural Gas

Table 5.1 indicates that the cumulative 15-year
Alaska demand for natural gas is 5.3 trillion cubic
feet of gas. This is about 1.4 billion cubic feet more
than the state royalty share of gas in the combined



current inventory at Cook Inlet and on the North
Slope.

Since natural gas is traditionally transported by
pipeline, analysis of particular markets for gas
which are linked or could be linked by pipeline to
supplies are relevant for the determination of ex-
cess supply. Table 5.1 shows that North Slope
royalty gas could meet that region’s demand for
the next 15 years. It also shows that total Cook
Inlet reserves could meet regional demand,
though the demand could not be met with royalty
gas alone. At present, the state takes no royalty
gas in-kind and does not export any. Again, it is
unrealistic to assume that state royalty gas should
satisfy all in-state consumption of natural gas.

Projections Beyond Current
Inventory

We assume reserves represent a 15-year inventory
of petroleum in the ground. Because a very
sizable investment is required to develop a
petroleum reservoir, reserves will be "proven up"
at arate to maintain sufficient inventory consistent
with demand. Premature or excessive develop-
ment, like excessive inventories, results in un-
necessary carrying costs to lease (reservoir)
owners and will be avoided if possible. This is the
basis for the 15-year time horizon for demand
used in this analysis. As time passes, consumption
will stimulate the search for new reserves to
replace those produced, and market forces will
work to keep supply and demand in balance.

SENSITIVITY OF RESULTS

The net surpluses of oil and gas calculated in this
chapter are largely insensitive to a reasonable
range of changes in the assumptions underlying
the projections. These are discussed in turn and
shown in Table 5.2.

ECONOMIC GROWTH

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

EXPORT OF GAS

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

NATURAL GAS AVAILABILITY IN
FAIRBANKS

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

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

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

SURPLUS OIL AND GAS [1] TABLE 5.1
0IL GAS
{¥illion Barrels} (Billion Cubic Peet) .
Total  State Total  State
Royalty Royalty
STATR
Batinated reserves 6,804 858 2,1m 3,851
Bstinated consumption [2] 868 868 5,29 5,29
NET? SURPLDS (DBYICIT) 5,936 (1) 26,817 {1,44)
COOK INMLET
Bstinated reserves i) 8 3,96 38
Estinated consmmgtion {2]  S82 552 2,269 2,269
BT SORPLOS (Dlmiﬂ (478) (M) 1,637 (1,91)
RORTH SLOPR
Estinated reserves 6,7% 85 28,266 3,543
Estinated consumption [2] 202 7} 3,006 3,06
NEY SURPLOS (DERICIT) 6,528 648 25,48 517

[1] Reserves from Table 2.1, consumption from Tables 4.2 and 4.3,
[2] Assumes that cpe barrel of crude ofl yields 28 gallons fuel.

SENSITIVITY AMALYSIS OF OIL AND GAS SURPLOS TABLE 5.1
Reduction in

Bet Surplus
0il Gas

Low reserve estinmate m It}
Rapid population growth 1t it
Bxport of LUS - 9%

Ratural Gas available o Pairbanks Lt ot



APPENDIX A

OIL AND GAS FIELD DATA
BELUGA RITER
LOCATION Cook Inlet, onshore, west side
BBGAN PRODUCTION 1/68 0IL (Bbl) Csnghid GAS DRY 6AS
QPERATOR ARCO {ef) {¥ef)
PURCHASER Chugach Blectric MONYHLY PRODOCTION (1} .- - 2,066,000
BRSTRR COMULATIVE PRODUCTION (2] --- 211,975,080
RESERVES {2} - - 729,%00,0%
PERCERY OF FIELD DEPLETED {2] 284
[1] 1/1/88 thru 7/31/88.
{2} Bstimated as of 1/1/89.
COMMENTS
- Chugach Blectric uses this gas onsite for generation of electricity
vhich is delivered to the Anchorage market.
- Bnstar has recently purchased Beluga River gas under contract from Shell and transports the gas by pipeline
fron the field through the Mat-Su Valley to Anchorage.
- Due to the existence of several Federal leases in the field, the state's effective royalty share is 7.555%.
CABNERY LOOP
LOCATION Cook Iolet, onshore, east side
BEGAK PRODUCTION 1988 OIL (Bbl) CsngHd GAS DRY 6AS
OPERATOR Union (Xef) (Hef)
KORTELY BRODUCTION (1] 558,000
COMULATIVE PRODUCTION (2] - 6,589,000
RESERVES (2] - - 159,000,800
PERCERT OF PIRLD DEPLETED [2] -- 1
(1] 1/1/88 thru 7/31/88.
{21 Estimated as of 1/1/89,
DUCK ISLAND URIT (ENDICOT? RESERVOIR)
LOCATION North Slope, onshore/offshore
BEGAN PRODUCTION 1987 0IL (Bbl) Csnghd GAS (snghid GAS
OPERATR Bp -Gross (Nef) -Net {Hef)
HORTHLY PRODUCTIOR [1] 3,197,000 (3] 2,934,000 617,000
COMTLATIVE PRODUCTION (2] 47,169,000 [3] 43,639,084 18,216,000
RBSERVES [2] 330,000,000 790,000, 00 -
PERCENT OF PISLD DEPLETED (2] 1 1t =--
{11 1/1/88 thru 7/31/88,
2] Bstimated as of 1/1/89,
FALLS CREEX
LOCATIOR Cook Inlet, onshore, east side
BRGAN PRODUCTION Shut-ia 1961 0IL (Bbl) Csnghd GAS DRY GAS
OPERANR Chevron {¥ef) {Xef)
MONTHLY PRODOCTIOR (1) --- - -
CUMULATIVE PRODUCYIOR (2] - .- 19,000
RESERVES {2} - .- 13,000,800
PERCERYT OF FIELD DEPLETED [2} --- - <t
[1] 1/1/88 thru 7/31/48.
[2] Bstimated as of 1/1/89.
GRANITR BOINT
LOCATIOR Cook Inlet, offshore, west side
BBGAN PRODUCTIOR 12/67 0IL (Bbl) Csnghd GAS ORY GAS
OPERATOR (nion, Amoco (Nef) {¥ef)
PURCEASER Tesoro MONTELY PRODUCTION {1] 220,900 205,000 -
ARCO * CONULATIVE PRODUCTION {2) 189,476 94,755 Bl
AMOCO * RRSRRVES [2] 16,000,009 13,000,000 -
Unjon * PERCENY OF FIELD DEPLETED (2] 8 88t -

[1] 1/1/88 thru 7/31/88.
[2] Bstimated as of 1/1/89.

* Small amount of casinghead gas sold to AMOCO for use on platform.
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GWIDYR BAY UNIT AREA

LOCATION Rorth Slope, onshore/offshore

BEGAN PRODUCTION Pield deliseation undervay 01L (Bbl} CsngHd GAS DRY GAS

OPERATOR ~Areo (Mef) {Mef)

PURCHASER MORYHLY PRODUCTION {1} - —
CUMULATIVE PRODUCTION [2] - -
RESERVES (2] - —

PERCENT OF FIRLD DEPLETED (2] - - ---
(1] 1/1/88 thru 7/31/88,
{2) Bstimated as of 1/1/89,

HEXT SPRINGS UIT AREA

LACATIOR North Slope, onshore
BEGAN PRODUCTION Field deligeation underway. OIL (Bbl) CsagHd GAS DRY GAS
OPERATOR ARCO {¥ef) {Mef)
KONTHLY PRODUCTION (1]
CUNULATIVE PRODUCTION {2) - -
RESBRVES (2] e -
PERCERT OF FIRLD DEPLBYED {2} -
i (1} 1/1/88 thru 7/31/88.
: {2] Estimated as of 1/1/89,
o - TVAK RIVER
‘ “TOCATIOR Cook Inlet, onshore, west side
BEGAR PRODUCTION Shut-in 1966, suspended OIL {Bbl) Csngld GAS DRY GAS
OPERATOR Chevron (Mef) (Mef)
MONYHLY PRODUCTION {1] - - -
CTMULATIVE PRODUCTION [2]
RBSERVES [2] (3]
PERCENT OF FISLD DEPLBYED [2] -
[1] 1/1/88 thru 7/31/88.
[2] Bstimated as of 1/1/89.
{3] Ivan River, Lewis River, Pretty Creek and Stusp Lake reserves are combined
under Lewis River reserves.
KAVIE
LOCATIOR Rorth Slope, onshore
BEGAN PRODUCTIOR Suspended 0IL {Bbl) Csngld GAS DRY GAS
OPERATOR ARCO (Mef) (Nef)
HORTHLY PRODUCTION {1] - -
CUNULATIVE PRODUCTION (2] -
RESERVES [2]
PERCEN? OF FIELD DEPLETED [2]
[1] 171788 thra 7/31/88.
{2} Bstinated as of 1/1/89.
41114
LOCATION
BRGAR PRODUCTION OIL (Bbl} (saghd GAS DRY GAS
QPERATOR (Mef) (Nef)
PURCEASER Alaska Pipeline KORTHLY PRODUCTION [1] - 6,685,000
Chevron CUMULATIVE PRODUCTTON [2] 11,877 (3] 1,909,883,009
City of Renai RBSERVES [2] - 640,060,000
Karatbon LEG PERCER? OF FIELD DEPLSTRD (2] - - 5%
Reatal gas (Swanson River (1] 1/1/88 thru 7/31/88.
0il field) [2] Bstimated as of 1/1/89.
Union {3] Fatural gas liquids.

Jnion-Chevron exchange
COMMERTS
- Bffective royalty rates are: Kesai, 2.06875%; Kenai Deep, 9.0%, The state does not receive the full 12.5% rovalty share
because of the predominance of Pederal leases in the unit and the conveyance of land to Cook Inlet Region Inc.



FUPARUR
LoCATION

Korth Slope, onshore

BEGAN PRODUCTICR 12/81

OPERATOR
PURCHASER

LENIS RIVER
LOCATIOR

OPERATOR

COMMENTS

- Short ters gas sales to Bnstar began in 1984,

LISBURNE RESERVOIR
LOCATION
BRGAN PRODUCYION
(PERATOR

HCARTHUR RIVER
LOCATIOR
BBGAR PRODUCTIOR
(OPERATOR
PURCHASER

COMMERTS

ARCO
All ovners

OIL (Bb1)
NORTHLY PRODUCTICR [1] 9,128,008 (3]
CONULATIVE PRODOCTION (2] 507,446 {4]
RESERVRS (2] 845,000,000

PERCENT OF FIRLD DRPLRYED (2] 398
[1] 1/1/88 thru 7/31/88.

[2] Bstinated as of 1/1/89.

3] Includes 37,000 BEN HGL.

{4] Includes 3,529,600 Bbl NGL

Cook Inlet, onshore, west side
BEGAN PRODUCTION 1934

TROCAL

North Slope, onshore/offshore

1986
ARCO

0IL (Bbl)

HONTELY PRODUCTION (1]
_CUMULATIVE PRODOCTION [2] -
RESERVES [2]
PERCERT OF FIBLD DEPLETRD (2] -—-
[1] 1/1/98 thru 7/31/88.

[2] Bstinated as of 1/1/89,

Csnghd GAS
-Gross (Mcf)
9,967,000
589,368,000

CangHd GAS
(ef)

Cangld GAS

-Ret (Mcf)

2,675,000

132,286

579,009,600
19%

DRY GAS
{Kef)
4,022,000

569,000,000 [3]

i

[3] Ivan River, Lewis River, Pretty Creek and Stump Lake reserves are combined

uader Levis River reserves,

Cook Inlet offshore, west side

12/69
Union, Marathon, ARCO
fesoro

- Najor gas sales to commence in late 1988 fron the nev Steelbead platform.

NIDDLE GROUND SEOAL
LOCATION
BEGAR PRODUCTION
OPERATOR

Cook Inlet, offshore, east side

9/67
AHOCO, Sbell

OIL (Bb1) Csnghd GAS
Gross (Mcf)
NORTHLY PRODOCTION (1] 1,343,080 (3} 1,459,000
CUMULATIVE PRODUCTION 2] 38,011,000 [4] 9,180,428,000
RESBRVES [2] 165,000,000 392,000,808
PERCBAT OF FIELD DEPLBTED (2] % ki
{1} 1/1/88 thru 7/31/88,
(2] Bstinated ag of 1/1/89.
(3] Includes 79,000 EPM GL.
[4] Includes 1,301,064 Bhl GL.
OIL (Bbl) CsagHd GAS
(Mef)
MONTELY PRODUCTION (1] 622,000 {3] 318,000
CUNTLATIVE PRODUCTION [2] 537,968,000 (4], 197,971,000
RESERVES [2] 40,000,000 (8]
PERCERT OF FIELD DEPLRTED [2] 938 -
{1] 1/1/88 theu 7/31/88,
[2] Batimated as of 1/1/89.
{3] Includes 18,000 BPN NGL.
{4] Includes 9,033,806 Bb] RGL.
{5] Incloded with DRY GAS reserves,
OIL (Bbl} Csngd GAS
{Mef)
ONTHLY PRODUCTION [1] 222,00 98,000
CTULATIVE PRODUCTION (2] 155,761,009 17,915,000
RESERVES {2] 3,000,000 5,000, 200
PERCENY 0F FIELD DEPLETED [2] 95¢ ELH

[4] 171788 thru 7/31/88,
[2] Bstimated as of 1/1/89.
{3] Included with Casiughead reserves.

27

CangHd GAS
-Net (Nef)
669,000
874,865,000

DRY GAS

(Nef)

853,000

143,778,980

620,000,000
36

DRY GAS
{Mef)
38,000
2,638,000
13



NILNE POIRT

LOCATIOR Rorth §lope, onshore

BEGAN PRODUCTIOR Production commenced in 1985, 0IL (Bbl) CangHd GAS

(OPERATOR Conoco {Nef)
HORTHLY PRODUCTION (1} - --=
CUKULATIVE PRODUCYION {2] 5,453,000 1,918
RESRRVES 2] 60,008,004 ---

PERCENY OF PIELD DEPLETRD {2} 8 -
{1] 1/1/88 thru 7/31/88.

COMMENTS [2] Bstimated as of 1/1/89.

- Production temporarily suspended in 1987 and 1988.

- Bstimated effective royalty rate: 18t

RICOLAI CRERK
LOCATION Cook Inlet, onshore-offshore, vest side
BBGAN PRODUCTION 10/68, now shat-in 01IL (Bbl) CsngHd GAS
OPERATOR Texaco {Xef)
PURCHASBR A0CO NORTHLY PRODUCTION (1}
CUNTLATIVE PRODUCTION (2] -
RESBRVES {2)
PERCERT OF PIELD DEPLETED {2]
{1] 1/1/88 thro‘7/31/88.
(2] Bstinated as of 1/1/89.
COMMENTS

- Gas fron this small field, when produced, was used ouly by platforn and shore production facilities.

RORTH COOK INLET

LOCATION Cook Inlet, offsbore, mid-channel
BEGAN PRODUCTIOR 3/69 oIL (81 Canghd GAS
QPERATOR Phillips {Hef)
PURCAASER Phillips HONTHLY PRODUCTION (1]
Maska Pipeline CUNULATIVE PRODUCTION (2]
RESERVES [2]

PERCERYT OF PIELD DBPLBYED (2] --- ---
{1] 1/1/88 thru 7/31/88.

COMNBRTS [2] Bstimated as of 1/1/89,

- Gas from this field is primarily delivered to the Phillips LG plant and subsequently sold in Japan.

NORTH PORK
LOCATION Cook Inlet, onshore, east side
BEGAN PRODUCTION Shut-im 1965 0IL {Bbl) Csngd GAS

OPERAT(R Chevron (Het)
- MORYHLY PRODUCTION {1} --- -
CTNULATIVE PRODUCETON [2]
RESERVES {2]
PERCEN? OF FIBLD DEPLBYED (2] - -
[1] 1/1/88 thru 7/31/88.
{2] Bstimated as of 1/1/89,

POIRT YHOMSON UNIT AND FLAXMAN ISLAND

LOCATION Horth Slope, onsbore/offshore
BBGAN PRODUCTION Shut-in 0IL {Bbl) Csnghd GAS

OPBRATOR EXI0N {Nef)

MORTHLY PRODUCTION {1] -
CUMULATIVE PRODUCTION (2]
RESERVES (2] {31 (3]
PERCENT OF PIELD DEPLETED (2] ---
{1] 1/1/88 thru 7/31/88.
(2] Bstimated as of 1/1/89,
[3] 01l and gas condensate.

COMMENTS

- Unit Area expansion approved in 1984. Narket analysis undervay to determine developaent potential

of gas condensate and gas liquids from the ueit.

DRY GAS
(Hef)
1,062,055
3,000,000
6%

DRY GAS

{Mef)

3,521,000

862,551,600

734,000,000
LT

DRY GAS
(Mef)

164,595
12,409,860
34

DRY GAS
{Mef)



FRETYT CREER URIT AREA

LOCATION Cook Inlet, onshore, west side

BEGAX PRODICTION 1986 QOIL (Bbl) Csnqlid GAS DRY GAS

OPERATOR Tnion [t.34] (Hef)
HONTHLY PRODOCTION (1] 87,000
CUMULATIVE PRODUCTION (2] 1,884,000

RESERVES [2] - (3]

PERCENT OF FIELD DEPLETED (2] -

[1] 1/1/88 thru 7/31/88.

[2] Betimated as of 1/1/89.

(3] Ivan River, Lewis River, Pretty Creek and Stump Lake reserves are combined
under Levis River reserves.

FRUDHOE BAY - SADLEROCHIT RESERVOIR

LOCATIOR North Slope, onshore
BRGAR PRODUCYION 18/69
OPERATOR ARCO, Sobio 0IL {Bbl) (sogd GAS Csngld GAS
PURCHASER Napco-GVEA Gross {Nef) -Ret (Nef)
Tesoro KONTHLY PRODUCTION (1] 48,171,000 (3] 113,597,000 13,117,000
Chevron CUNULATIVE PRODUCTION (2]  6,084,935,000 [4] 9,014,628,800 847,281,000
RESERVES (2] 4,764,000, 009 - 26,000,000,000
PERCENY OF PIELD DEPLETED [2] 59% k]
[1] 1/1/88 thru 7/31/88,
[2] Estimated as of 1/1/89.
s 3] Tocludes 1,568,000 BBK GL.
o {4] Includes 35,529,880 Bbl GL.
SYERLING
LOCATIOR Cook Inlet, onshore, east side
1 BEGAR PRODUCTION 5/62; currently shut ia. 0IL (Bbl) CsngRd GAS DRY GAS
QPERATOR Union (Mef) {Mef)
1 PURCHASER Sport Lake Greenhouse HONTHLY PRODUCTION (1] --- --- ---
CUNULATIVE PRODUCTION (2] 1,088,000
RESERVES (2] - 23,400,000
PERCER? OF PIELD DEPLETED [2] 8%
[1] 1/1/88 thru 7/31/88,
COMMERTS {2] Estimated as of 1/1/89.
-§ince Pederal and Cook Inlet Region Inc., leases are jncluded, the state’s royalty share is
| approximately 1.6%.
STUMP LAKE UNIT ARBA
LOCATIOR Cook Inlet, onshore, west side
BEGAN PRODUCTION Suspended OIL {Bbl) CsngHd GAS DRY GAS
OPERATOR Chevron o (Mef) {Mef)
MONTHLY PRODOCTION [1) - -
CUNULATIVE PRODUCTION (2] - -
o RESERVES [21 ' 13)
| PERCERT OF PIELD DEPLETED [2]
- [1] 1/1/88 thru 7/31/88.
(2] Bstimated as of 1/1/89.
[1] Ivan River, Levis River, Pretty Creek and Stump Lake reserves are conbined
; under Lewis River reserves.
TRADING BAY
LOCATIOR Cook Inlet, offshore, vest side
BEGAR PRODUCTIOR 12/67 0IL (Bbl) CsngHd GAS DRY GAS
QPERATOR Union {Mef) (Mef)
: PURCHASER Tesoro HORTHLY PRODUCTIOR (1} 4,808 {3} 89,004 19,000
: CUNULATIVE PRODUCTION (2] 99,315,000 [3] 61,933,000 3,439,000
f RESERVES {2} 1,800,009 30,000,000 {4
PERCEN? OF PIRLD DEPLRTRD (2] 90 68% -

[1] 1/1/88 thru 7/31/88.

[2] Bstimated as of 1/1/89.

[3] Inclades 369,009 BPX N6L.

(4] Included under Casinghead reserves.
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VEST RORK
LOCATION

Cook Inlet, onshore,east side

BEGAN PRODUCTION Shut-in gas field.

OPERATOR

VES? SAK RESRRVOIR
LOCATION
BEGAN PRODUCYION
OPERATOR

CONMENTS

Horth Slope, onshore

ARCO, Conoco

HORTHLY PRODUCTION (1]
CUMULATIVE PRODUCTION [2}
RESERVES (2]

PERCERT OF PIELD DEPLEYED (2]
{1] 1/1/88 thru 7/31/88.

{2] Bstimated as of 1/1/89.

NONTHLY PRODUCYION (1]
COMULATIVR PRODUCTION [2]
RESRRVES (2]

PRRCEKT OF RIBLD DEPLETRD (2]
[1] 171788 thru 7/31/88.

[2] Bstimated as of 1/1/89,

OIL (8bl)

0IL {Bbl)

Congid GAS DRY GAS
(Mef) {Mef)
]
1,542,000
§,000,000
- 20%
GAS (Mef)
(asinghead Dry Gas
4,98

- Reservoir delineation and engineering/qeological studies continuing. Covers areas in the Xuparuk River,
Prudhoe Bay and Milne Point {nits,

A;12/26/88
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'APPENDIX B

CRUDE OIL ANALYSES
RORTH SLOPB [1]: SADLEROCRIY  KUPARUK WESYT SAK[2]
CRUDE
Gravity, "API 26.4 2 2.4
Kio.Vis, 4 60 7 42.42 ¢St 79.98 95.92
Sulfor wtt 1.06 1,76 1.82
Ritrogen, pm 2098 1988 -
Carbon residue wtt 44 13 1.62
B25, 1b/1,000 bbl 8.3 ] -
Salt, 1b/1,008 bbl .1 - -
M/Y, poa 11/26 19/87 22/61
RVP, pai 3.55 2.6 2.1
; Pour Pt, *? 8 -55 -5
Reut. no. (D974) .12 - 8.68
04 D LIGHTER
P tield, volt 117 - .63
g C5 ARD LIGHTER
) Tield, volt - .12 -
B (5 - 150 7
Yield, voly 2.2 1.6 1.9
Sulfer, wtt <.881 8.006 8.004
i ROR clear .5 - -
HOR clear 69,8 -~ -
i RON + .5¢ TEL/gal. 8.4 - --
| 156 - 389 7
: Tield, wold 15.6 1.5 .4
; Sulfur, wtt 8.013 8.018 9.018
Paraffing, volt 9.7 3.3 3.4
: Naptheges, volt 4.3 Y 4.2
; Aromatics, volt 17.8 1.7 15.4
380 - 650 *F
i Tield, volt 28.6 26.9 2.5
| Gravity, APl 3.1 -- 3.6
' Sulfur, wtt 8.414 .66 8.70¢
5 Pour Pt, *P -2§ -25 -35
i Cetane Ho. 45.8 §5.4 2.1
: 2, total, ppn 7 - -
! : Vis. cSt 4 10 *F Y
! Aromatics, volt 3.6 8.8 3.4
650 - 840 *7
Tield, volt 16.4 18.9 16.6
Gravity, API 2.8 2.5 A1
Sulfur, wtt 1.10 1.79 1.81
Aniline Pt, *C 4.7 104.3 -
Pour Pt, *F 7 5 60
Kin.Vis, ¢ 168 *7 - .2 43.99
Carbon Residue, % 8.012 wt$ 0.01 -
fotal Ritrogea, ppa 950 600 340
Basic Ritrogen .03 wtt 4.2 8.023
V/Ri, ppn - < -
65¢ + RESIDUAL
Yield, volt 52.4 56 5.6
Gravity, API 15 1.7 10.8
Sulfur, vt} 1.63 2,99 2,93
Carbon Residue, % 8.82 wtt 12.61 wt 13.15
Total Nitrogen, ppa 3600 -- -
Pour Bt, 7 8 4 [
Kin.Vis, # 210 *F 47.54 91.1§ 135.3
Kin.Vis, 8 275 7 15.55 - -
Pentane insoluble, ¥ty - - .97

{1] Aalund, L.R., ‘Guide to Bxport Crudes for the '8ds,"
0i] and Gas Journal, Dec.19,1983.

{2] Crude not in production, but pilot program is undervay
in Kuparuk area to determine feasibility. Assay sample
obtalned during drill stem test and may ot be
representative of the eptire accumulation.
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CO0F INLBT:

CRUDR
Gravity, "API 8 60 '
Spec.Grav. 0 68 *F
Xin.Vis. € 65 *F
1%
uun
Sulfur, vty
Ritrogea wtt
Carbon wtt
Hydrogen wtt
Orygen wti
Sed. and vater, volt
Vater, by dist., volt
RVP, pai
Pour Pt, 'F
Flash Pt., PCC, *F
BADGER DISYILATION
C5 AND LIGHTER
Tield, volt
Conposition
Netbane
Ethane
Propane
I80-Butane
Hornal Butane
I80-Pentane
Horaal Pentage
I8P - 120 *F
Tield volt
Gravity, API @ 60 *F
120 - 34 12
Tield volt
Gravity, API & 60 'F
M-4en
Tield volt
Gravity, API € 60 'F
449 - 610 *F
Tield volt
Gravity, API 4 60 'F
610 + Resid
Vield volt
Gravity, API @ 60 *F
DISYILATION CURVE, VoL,
18P

DRIPY RIVER

%

32

3%.3
0.8483
6.94
6.77
1.9
0.9
e.13
86.83
12.81
.09
9.0§
Rl
1.5

]

L)

0.4

0.0

e

61.74
1.n
13.08

1.8

6.0
0.9

17.6
3.3

4.3
18.1

8
131
1

15¢
163
192
ul

)
7
m
82
K
5

3l
395
2
3
W
455
475
495
510
525
545
601
607

0.9

NIXISKL

.6
6.8519
1.3
(BY
3.5
8.10
8.1
87.09
1280
.15
8.1
0.0§
1.85
-5

]

430

555



APPENDIX C

DEFINITIONS OF STATUTORY TERMS

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

The statute contains several key terms whose
meaning must be resolved before an estimate can
be made of oil and gas surplus to the state’s needs.
These key terms are: 1) "oil and gas,” 2) "export,”
3) "present,” 4) "projected,” 5) "domestic," 6)
"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.

"OIL AND GAS"

Crude oil and natural gas are fluids containing
hydrocarbon compounds produced from natural-
ly occurring petroleum deposits. Typical crude
oil contains several hundred chemical com-
pounds. 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 (C3HS8), butanes (C4H10), and
pentanes (C5H12). The gaseous component
found most often and in largest volumes is, typi-
cally, methane. Heavier fractions of the crude
stream are usually liquids. If a given hydrocarbon
fraction is gaseous at reservoir temperatures and
pressures, but is 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
ethane is recovered from the gas stream as a lig-
uid. A related term is liquefied petroleum gas
(LPG), composed of hydrocarbons which liquefy
under moderate pressure under normal tempera-

2 Definitions vary with process.

tures. LPG usually 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. If a natural gas stream contains few hydrocar-
bons which are commercially recoverable as li-
quids, it is considered "dry gas" or "lean gas." The
distinction between "wet" and "dry" is usually a -
legal one, which varies from state to state. "Crude
oil" usually means the non-gaseous portion of the
crude oil stream.

Natural gas may occur in reservoirs which are
predominately gas-bearing or in reservoirs in
which the gas is in contact with petroleum liquids.
Non-associated gas is natural gas from a reservoir
where the gas is neither in contact with nor dis-
solved in crude oil. Associated gas occurs in con-
tact with crude oil, but is not dissolved in it. A gas
cap on a crude oil reservoir is a typical example of
associated gas. Dissolved gas is dissolved in
petroleum liquids and is produced along with
them. Dissolved and asssociated 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 Qil
uses LPG to enrich crude oil at its Trading Bay
facility. It ships the combined fluids to the Drift
River terminal for export3. Potential uses for
NGL also include the enriching ("spiking") of
pipeline gas and crop drying. Several years ago
the Dow-Shell Petrochemical Group and Exxon
studied the feasibility of utilizing the NGL con-
tained in Prudhoe Bay natural gas as the basis for
an Alaska petrochemicals industry. Since the
state has the option of considering NGL separate-

3 Kramer, L., Williams, B., Erickson, G., In-State Use Study for Propane and Butane. Prepared for the Department of
Natural Resources by Kramer Associates, Juneau, October 1981.
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ly from the gas stream, two definitions of natural
gas consumption and reserves are possible. One
of these would consider natural gas liquids.as part
of the gas stream. The second definifion would
treat the markets for LPG and ethane separately
from those for gas. This requires a separate es-
timate of LPG consumption and gas liquids reser-
ves. In this report, demand for LPG and ethane
is estimated separately from that for gas; however,
no separate estimate is made of gas liquids reser-
ves.

"EXPORT"

Taken in context, this term appears to mean the
direct physical shipment of oil and gas out of the
state. However, when one considers the fact that
much of Alaska’s industrial use of oil and gas is
processed directly for export markets, the mean-
ing of export versus "intrastate" is not so obvious.
For example, it appears that processing of gas into
another product, e.g., anhydrous ammonia, would
probably be an "industrial" use rather than "ex-
port” 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 is considered a transportation process
in this report. Still more troublesome is the use of
gas and oil for transportation related to export. Is
the gas and oil consumed in TAPS pipeline pump
stations, for example, an "industrial" use in state?
Or is it really "export" of that energy, since it is
consumed in the exporting process? There is no
reason why the state may not be approached in the
future to commit royalty oil and gas to quasi-ex-
port uses. Indeed, ALPETCO (later, Alaska Oil
Company) made a top dollar offer for royalty oil
ultimately destined (as petrochemical products)
for out-of-state markets. Though they made the
offer, they did not make payments in full. Also,
the state once committed royalty gas to the El Paso
gas pipeline proposal for export of Prudhoe Bay
gas, which involved liquefication. Neither
proposal was clearly for in-state industrial use. In
this report, industrial demand is treated with mul-
tiple 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 is that the term "present” may
mean "latest year" consumption, "average recent
year" consumption, "weather-adjusted” consump-
tion, or "worst case" consumption. In the residen-
tial and commercial sector particularly, each

definition gives a somewhat different answer be-
cause of the variability of weather.

The "worst -case" consumption calculation can
result in considerably higher gas consumption
than the most recent year, if the most recent year
happens to have been a relatively warm one.
While it is not correct forecasting procedure to
make long run forecasts of intrastate residential
consumption -of natural gas which assume worst
case forecasts for every year, it maybe 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 pickingof a start-
ing value for consumption somewhat tricky. In
this report, Rail Belt consumption is based on
average weather years. For the remainder of the
state, trended per capita consumption is used,
which approximates average weather conditions.

“PROJECTED"

This is a very difficult concept, since many dif-
ferent projections of consumption would be pos-
sible even if it were possible to agree on a single
concept defining consumption. Rates of
economic development, population growth, and
relative energy prices are key features of any con-
sumption forecast, but assumptions concerning
any of these variables are necessarily controver-
sial. This report describes a range of possible
consumption figures under precisely articulated
definitions of consumption and varying paces of
economic, population, and fuel price growth.

"DOMESTIC"

Domestic consumption appears to mean Alaska
residential consumption. As we saw above under
the subheading "present”, it is not at all obvious
which definition of domestic consumption is the
most appropriate, even when the identity of the
customer is not in dispute. Some multifamily
residential use may be described as "commercial",
obscuring the definition of the customer and caus-
ing forecasting problems for natural gas. The
definition of "domestic" considered in this report
includes multifamily residential in "residential” or
"domestic" use.

"INDUSTRIAL"

As described above, "industrial” energy use has a
number of potential definitions. Since one intent
of giving in-state industrial needs priority over
export uses of royalty oil and gas seems to be
encourage in-state economic activity,4 a day-to-
day working definition of this industrial priority is

4 However, see 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.



that the royalty reserves be committed to the
market which has the largest potential economic
impact in Alaska. For forecasting purposes, how-
ever, 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 1: 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 defini-
tion explicitly excludes the exported products
from refineries, as well as uses which merely
change the physical form of the product (gas con-
ditioning 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 jany
consumption of natural gas, petroleum, or their
products in combustion (except in oil and gas
production and transportation); or the chemical
transformation of natural gas, petroleum, or their
products into refined products. This definition
counts feedstocks for petrochemical plants and
refineries as industrial consumption. It also
counts energy consumed by an LNG facility as
industrial consumption. It 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 oil, or their
products in combustion (except in oil and gas
transport and extraction) or their chemical trans-
formation into refined products. This definition
permits the feedstocks of refineries to be counted
as industrial consumption. It excludes fuels used
in pump stations, in conditioning plants, fuel used
on lease, and gas shrinkage, injection, or venting.

DEFINITION 4: Industrial use consists of any
use of natural gas, crude oil, or their products in
combustion, or their transformation into chemi-
cally different products. This definition permits
feedstocks of refineries to be counted as industrial
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consumption, as well as energy consumption in
conditioning plants and pump stations. It ex-
cludes injected gas, which is ultimately
recoverable for other uses, and LNG processing,
which is considered an export. Definition 4 willbe
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, it is not "consumed."

"INTRASTATE"

It is unclear what is meant by intrastate consump-
tion. Some uses, such as combustion of oil and gas
products in fixed capital facilities in Alaska, are
reasonably easy to categorize as intrastate. There
are several uses in 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 used in transportation which is sold in Alaska.
The second approach is to base consumption on
fuel used in Alaska or related to Alaska’s economy
and population, regardless of the point of sale.
This results in three logical definitions, described
below:

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

DEFINITION 2: Intrastate consumption in-
cludes fuel consumed by motor vessels, airlines,
and vehicles engaged in Alaskan economic ac-
tivity. It includes use of fuel by American fishing
boats in Alaskan waters regardless of where the
fuel was purchased, use of fuel purchased in
Washington State by Alaska State ferries, and fuel
consumed by ships and aircraft involved in Alaska
trade. It excludes sales to aircraft on international
flights (bonded and unbonded), but includes
military out of state purchases.

DEFINITION 3: The final definition is a com-
promise between the first two. It includes all fuel
purchased within the state, plus military uses, but



excludes fuel purchased out of state except for
military uses.

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

"HOW THESE NEEDS ARE TO BE MET"

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



APPENDIX D

ALASKA REFINERIES AND TRANSPORTATION FACILITIES

SURVEY OF OPERATIRG REYINERIES IN THE 0.5. [1)

STATE No. ---Crude Capacity---- Charge Capacity {b/sd) ---Production Capacity (b/sd)---

Plants b/ed b/sd  Vacunm Thermal ---Cat Cracking--- Cat Cat Cat Cat  Alkyl- Aromatic Lubes Aspbalt Rydrogen Coke

Distil. Operations  Presh Recycle Reforming  Hydro-  Hydre-  Hydre-  ation Isomer- (MMcErd) (tid)
Peed cracking refining treating ization

Alabana 1 14,50 128,99 34,000 10,000 - 7,000 --- 13,000 43,560 --- 6,000 --- 1050 8.0 409
Alagka * 6 225,000 239,093 6,000 12,080 9,000 - 12,000 - 6,50 --- 8,000 128 ---
Arizona 1 5,780 6,000 2,000 - LS B [ I
Arkansas 3 58,570 61,000 30,50 -~ 18,50 5 9,000 --- - 20,000 4800 - 4,600 9700 2.8 ---
California 38 2,317,793 2,426,939 1,291,265 492,800 626,800 34,600 533,300 378,000 433,000 904,780 109,008 17,980 30,200 76,854 908.4 19,622
Colorado 176,50 80,000 23,000 - 3,50 1,0 17,50 - -~ 0,5 - R 7 B
Delavare 1 140,000 150,000 95,000 46,000 65,000 5,00 56,000 19,000 - 110,000 8,000 3,370 -~ - 40.0 2,180
Georga 1 W50 37,50 - - - - .- e - 58 - -
Havaii 1 116,000 120,50 68,000 13,000 22,080 --- 12,000 16,000 - 3,500 7,000 1,50 - 1,38 2.5 ---
I11inois 6 920,600 977,000 358,500 103,400 339,000 40,600 294,300 66,000 35,000 531,300 83,009 18,880 4,600 36,668 64.3 6,175
Indiana 4 424,600 438,500 232,200 27,500 167,809 12,100 99,000  --- 89,000 153,380 33,900 35,500 6,400 45,588 --- 1,55
Kansas 135,600 371,183 119,650 52,000 125,880 15,450 89,660 3,199 44,000 133,080 36,200 37,469 2,50 5,200 --- 2,070
Kentucky 2 218,99 226,30 90,08 57,600 100,000 --- 53,50  --- 40,000 147,30 12,000 17,480 1,90 30,000 2.0 -
Lovisiana 17 2,273,015 2,374,300 506,300 408,500 824,800 22,800 499,300 149,000 286,000 893,600 174,500 71,800 37,000 55,508 1626 14,275
Kichigan 4 120,100 127,094 30,000 - 45,000 1,30 31,58 - 14,000 44,500 4,000 6,008 --- 10,000 - -
Niopesota 1,143 229,220 132,080 54,800 78,000 1,000 49,50  --- 86,50 127,000 17,708 23,300 --- 49,000 20.0 2,809
Nississippi § 358,600 379,404 285,600 70,000 74,000 7,400 95,800 65,000 189,000 59,880 19,706 5,500 2,000 49,600 215.0 3,450
Kontana ¢ 131,200 143,000 55,25 7,700 50,600 7,706 35,500 4,900 14,000 100,200 11,400 5,408 - 23,50 19.3 435
Revada 1 4,58 4,704 2,500 - - s e e e e e
Rev Jersey 6 435,000 456,368 251,90 21,500 256,000 37,808 77,500 --- 65,000 216,800 23,000 28,400 8,580 73,000 110 1,010
Rew Mexico 3 180 MM 6,000 - 2,0 3,480 16,600 -~ 28,380 3,600 4,000 - 3409 - -
Rorth Dakota 1 58,000 60,000 - 2,000 5,20 12,100 - - 16,600 3,400 4,080 - - - -
ohio 4 482,65 508,000 295,000 29,960 176,800 16,500 156,000 86,808 23,000 157,000 26,180 64,900 2,100 19,000 72.0 1,29
Oklahona 6 387,000 403,815 131,500 20,500 134,500 11,840 90,000 5,000 - 139,000 35,400 28,760 9,500 12,308 10.0 1,040
Oregon 1 15080 15,789 16,000 - - - e e 1, - -
Pennsylvania 8§ ML00 1,800 319,180 -~ 259,300 8,380 208,820 51,000 50,000 434,050 44,000 20,250 21,310 33,000 435 ---
Tennessee 1 57,000 60,000 12,000 - 9,00 - 10,000 - 3,000 3,000 4,000 --- 3,58 - -
Teras 31 4,090,800 4,339,608 1,850,100 362,000 1,668,508 174,750 1,129,400 257,560 825,000 2,192,550 286,000 297,365 93,568 78,480 623.0 21,669
Otah 6 154,566 160,768 45,55 8,50 95,800 9,600 29,14 - 1,100 32,100 12,800 6,35 --- 1,700 --- 30
Virginia 1 51,080 S3,040 29,000 13,50 21,500 2,00 9,58 - - T I 7.
Washingten 1 458,175 477,043 220,000 60,000 100,000 19,580 119,808 52,00 26,500 165,56¢ 23,400 2,750 --- 16,600 80.0 3,280
West Virginia 1 10,50 10,800 8,85 - - 1,400 4,5 9 - - LM - 12 =
Wisconsin 1 2080 3400 209 - 9,700 1,000 8,00 - 15,000 1,20 2,000 - 13,500 --- -
Fyoning 6 165,360 170,689 62,600 1,080 63,000 7,200 32,35 - 14,350 49,05 10,100 1,200 1,508 11,000 - 380
Total 15,327,746 16,118,612 6,989,945 1,873,400 5,333,100 446,015 3,817,378 1,169,099 2,244,450 6,813,430 993,200 720,354 235,4% 710,814 2,316.4 82,761
¢ ALASKA
ARCO, Koparuk 12,000 12,000 - - s e memeem e e
ARCO, Prudhoe Bay 2,000 22,000 - - - semmmsmeeemeeee e
Chevron, Kemai 22,600 B’ B 1. RS
Mapco, Morth Pole 99,009 . 6,000 - - 2,58 - 2,000 - -
Petro Star,North Pole 7,800 1,200 - e
Tesoro, Kenai 12,000 89,000 - 12,600 9,000 - 12,00 - 400 - - 128 ---
Total 225,000 239,093 6,000 - - 12,000 9,000 - 12,000 - 6,58 -~ 8,000 128 ---
[1] “Aoooal Refining Survey,” 0il & Gas Journal, p. 52, v. 86, no. 12, March 21, 1988.
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PEYROLEUM AKD GAS PROCBSSING PLARTS

: PLANY URIT ORIT CAPACITY PRODUCT PRODUCT DBSTIRATIOR
i Chevron Refinery Crude 25,004 Bbl/d Gasoline, unfinished lower 48
. Mkiski, 1963 18 ¢ Alaska
25 Jet A Maska
B Purniee 0il Maska
Diesels Alagka
Puel 011 lover 48
Asphalt Alaska
Napeo Refinery Crude 90,009 Bbl/d Gasolene, leaded Pairbanks area, Nemana River villages,
Yortb Pole, 1977 Gasoline, unleaded  Bilson AFB, Delta Junction, Yok,
- 4 Glenallen and Anchorage area
s Jet A
Diesel, #1
‘ Diesel, §2
i Diesel, 4
J Asphalt
: Tesoro Refinery Crude 89,008 Bbl/d Propane Maska

Nikiski, 1969 Hydrocracker 9,089 Bbl/d

‘ Gasoline, unleaded  Alaska
| PoverPorser 12,009 Bbl/d

Gasoline, reqular  Alaska

PRIP 4,009 Bbl/d Gasoline, premius  Alaska
1% 2,800 Bbl/d i ] Maska
fydrogen 12,800 Nef/d Jet A Alaska
Solfor 15 1/d Diesel, #2 Alaska
Puel 011, #6 lover 48
Sulfur lover 48

Petro Star Refinery Crude 7,880 Bbl/d Kerosine
North Pole, 1985 Diesel, #2

80% to Pairbanks area,
rest to Pairbanks region

Pbillips-Yarathon
116 Plant

Nikiski, 1969 LK 230,000 Nef/d LG Japan: 444,086 Bbl/10 days
Onocal Chemical Aanonia

Mkiski, 1969 Orea

1,384,000 T/r
1,300,008 T/yr

Achydrous Awmonia  West Coast and export
Urea prills, granoles

D1;12/1/88
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APPENDIX E
OIL AND GAS FIELD MAPS
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