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TO: SB 42

Page 1, after  l ine  7:
Insert a new b i l l  section to read:

"* Section 1. AS 41.21.302(e) i s  amended to read:
(e) The commissioner shall  allow f is h er ie s  enhancement by the 

commissioner of f i sh  and game or by a nonprofit aquaculture associa­
tion [THE DEVELOPMENT OF AQUACULTURE FACILITIES] within a marine park 
unit of the Alaska state  park system under terms and conditions that 
ensure that the development i s  compatible with AS 41.21.300 - 41 .21.-  
306."

Page 1, l ine  8:
Delete "Section 1."
Insert "Sec. 2."

Renumber following b i l l  section accordingly.

A M E N D M E N T
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A M E N D M E N T

Senate Bill 42

Add a new section 3.

AS 41.21.302 is amended by adding a new subsection (f):

P<=- m.u.h'i h -ts T  /
a. c c o f 'o l

(f) The commissioner of natural resources may allow the 
development of aquatic farms as defined in AS 16 .‘TO. 199 within a 
marine park unit of the Alaska state park system under terms and 
conditions that ensure that the development is compatible^*-** ^

A S  4 / .  W  . 3  ( D O  -  # /•  <3-/. 3  O  C  .

Explanation: The marine parks statute, in AS 41.21.302(e), says DNR
"shall allow the development of aquaculture facilities within a 
marine park unit of the Alaska state park system under terms and
conditions that ensure that the development is compatible..." The 
intent of the 1 983 legislature may have been designed to allow the 
development of salmon enhancement-related projects. However, the 
Division of Parks interpreted the statutory language to include
commercial shellfish farms.

This interpretation has resulted in the issuance of 15 commercial 
mussel farming permits in Kachemak Bay State Park. One additional 
permit application is pending. These permits all are located within a 
25-acre portion of Halibut Cove Lagoon, a community within the park 
system with extensive residential, recreational and commercial
development. The Division of Parks has imposed a maximum number of 
permits in the area at 16, and limited each operator to two 20X20 
feet rafts.

These are the only commercial aquatic farming permits currently 
authorized in any state park. This very conservative approach clearly 
has not violated the intent of the park system, and could provide a 
source of income to local residents who currently have very few 
economic opportunities. This amendment is designed to protect the 
existing permit holders, and to allow the division of Parks to 
proceed with this very conservative approach to aquatic farm 
development.
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Original sponsors: Szymanski and Kerttula

IN THE SENATE BY THE RESOURCES COMMITTEE
2 CS FOR SENATE BILL NO. 42 (Resources)

IN THE LEGISLATURE OF THE STATE OF ALASKA
s SIXTEENTH LEGISLATURE - FIRST SESSION

A BILL
For an Act: entit led:  "An Act relating to state  marine parks."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 41.21.302(h) i s  amended to read:
(h) Nothing in AS 41.21.300 - 41.21.306 precludes the use of or 

access to land proximately located to a marine park unit of the Alaska 
state  park system or to mineral claims and leases .  The commissioner 
shall  permit adequate and feas ib le  access across state  land within a 
marine park unit of the Alaska state  park system to and from private 
and public land within or outside a unit .  I f  marketable natural 
resources are developed on other public or private land that i s  near a 
marine park, the development or marketing of the resources requires 
access to water transportation, and the only feas ib le  access and 
loading f a c i l i t y  is  within a marine park, the commissioner may permit 
the use of land or water within the marine park for that purpose. In 
the granting of such access the commissioner may adopt reasonable 
regulations to protect the natural and other values of the marine park 
unit land and water.

* Sec. 2. AS 41.21.304 i s  amended by adding new paragraphs to read:
(20) Boswell Bay Beaches
Township 17 South, Range 5 West, Copper River Meridian 

Section 10: Above the mean high tide line
Section 15: Above the mean high tide l ine ,  except

South of Point Bentinck South of a l ine bearing 
South 68 degrees East, below the mean high tide
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l ine
Sections 1 9 - 2 2

(21) Canoe Passage
Township 15 South, Range 5 West, Copper River Meridian 

Section 31: E1/2E1/2
Section 32

Township 16 South, Range 4 West, Copper River Meridian 
Section 6: SI/2, S1/2N1/2

Township 16 South, Range 5 West, Copper River Meridian
Section 3: The land South and West of the mid-channel

of Canoe Passage 
Section 4: The land and water south of the mid-channel

of Canoe Passage in Nl/2 
Section 5: N1/2N1/2, SE1/4NE1/4
Section 10: N1/2NE1/4 
Sections 11 - 12: N1/2N1/2

(22) Decision Point
Township 8 North, Range 6 East, Seward Meridian 

Section 5: SW1/4SW1/4
Section 6: S1/2S1/2
Section 7: Nl/2, N1/2S1/2
Section 8: W1/2NW1/4, NW1/4SW1/4

(23) Driftwood Bay
Township 3 South, Range 1 East, Seward Meridian 

Section 14: SWl/4
Section 15
Section 16: E1/2E1/2
Section 21: NE1/4NE1/4
Section 22: Nl/2
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Section 23: NW1/A
(2A) Entry Cove
Township 8 North, Range 6 East, Seward Meridian 

Section 2: Sl/2
Section 3: SEl/A, S1/2SW1/A
Sections 1 0 - 1 1 :  Nl/2

(25) Granite Bay
Township 9 North, Range 8 East, Seward Meridian 

Sections A - 6: Sl/2
Sections 7 - 8  
uection 9: Nl/2, SWl/A
Section 17: W1/2W1/2
Section 18: El/2,  E1/2NW1/A

(26) Kayak Island
Townsl ip 22 South, Range 5 East, Copper River Meridian 

Section 25
Section 36: Nl/2, SWl/A, W1/2SE1/A

Township 22 South, Range 6 East, Copper River Meridian 
Section 16: Nl/2, SWl/A, N1/2SE1/A, SW1/ASE1/A
Section 20
Section 21: NW1/A, NW1/ASW1/A
Section 29: NW1/A
Section 30: W1/2

Township 23 South, Range 5 East, Copper River Meridian 
Section 1: N1/2NW1/A, SW1/ANW1/A
Section 2 
Sections 10 - 11

(27) Jack Bay
Township 9 South, Range 7 West, Copper River Meridian
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Section 31: S1/2SW1/4
Township 9 South, Range 8 West, Copper River Meridian 

Section 35: SE1/4SE1/4 
Section 36: S1/2S1/2 

Township 10 South, Range 7 West, Ccpper River Meridian 
Section 6: N1/2NW/4

Township 10 South, Range 8 West, Ccpper River Meridian 
Section 1
Section 2: Nl/2, N1/2N1/2S1/2
Section 3: NE1/4NE1/4
Section 12: E1/2NE1/4, El/2W1/2NE1/4

(28) Safety Cove
Township 2 South, Range 1 East, Seward Meridian 

Section 23: Sl/2
Section 24: SW1/4
Section 25: NW1/4
Section 26: Nl/2

(29) Sandspit Point
Township 3 South, Range 1 East, Seward Meridian 

Section 5: SW1/4, S1/2SE1/4
Section 8: Nl/2

(30) Sunny Cove
Township 3 South, Range 1 East, Seward Meridian 

Section 19
Section 20: W1/2W1/2

Township 3 South, Range 1 West, Seward Meridian 
Section 24: E1/2E1/2

(31) Thumb Cove
Township 2 South, Range 1 East, Seward Meridian
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Section 17: El/2.
Section 16: Wl/2, W1/2NE1./4
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S E N A T E  C O M M I T T E E  R E P O R T

F I R S T  C O M M I T T E E  O F  R E F E R R A L

Date of  5-DAY NOTICE ______________
IN ACCORDANCE WITH UNIFORM RULE 23

**FISCAL NOTE(S) MUST BE ATTACHED 
IN ACCORDANCE WITH AS 24.08.035
1/9/89
Mr. President:

FURTHER F I N A N C E

DATE TURNED INTO OFFICE
■ H

RESOURCES Committee considered SB 60
m a k i n g  a  s p e c i a l  a p p r o p r i a t i o n  t o  t h e  O f f i c e  o f  t h e  G o v e r n o r  f o r  
a c t i v i t i e s  t o  e n c o u r a g e  t h e  f e d e r a l  g o v e r n m e n t  t o  p e r m i t  e x p o r t  o f  
o i l  f r o m  t h e  s t a t e ;  e f d .

and recommended:
[ ] replace with CS_
[ J attached amendment(s) and
[ ] ________________________ l e t t e r  o f  in tent  adopted

[ ] do pass
[ ] do not pass
[ ] no recommendation
[ ] individual recommendations

further re ferra l  to

_f.] same t i t l e  
new t i t l e

C ]

FISCAL NOTE(S) attached [ ] zero 
[ ] appropriation no FN attached

[ ] f i s c a l  impact 
[ ] Gov. FN introduced w/ b i l l

OTHER RECOMMENDATIONS

[ ] C o m m i t t e e  b a c k u p  a t t a c h e d
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Original sponsors; 

Funding Information

Fahrenkamp, Kelly, 
and Kerttula

6-0378E yCramer
3/15/89

General Fund 
Other Funds

TT3T),000
- 0 -

'$75M00

IN THE SENATE BY THE RESOURCES COMMITTEE 
CS FOR SENATE BILL NO. 60 ( Resources)

IN THE LEGISLATURE OF THE STATE OF ALASKA 
SIXTEENTH LEGISLATURE - FIRST SESSION

A BILL
For an Act ent it led ;  "An Act making a specia l  appropriation to the Office

of the Governor for a c t iv i t i e s  to encourage the 
federal government to permit export of o i l  from the 
state;  and providing for an e f fe c t iv e  date."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. The sum of $150,000 i s  appropriated from the general fund 

to the Office of the Governor for a c t iv i t i e s  to encourage the federal  
government to enact le g is la t io n  to permit the export of o i l  from the state  
to foreign countries.

* Sec. 2. The unexpended and unobligated portion of the appropriation 
made by th is  Act lapses into the general fund June 30, 1990.

* Sec. 3. This Act takes e f fec t  immediately under AS 01.10.070(c).



6-0378H
Cramer
4/3/89

Original sponsors: Fahrenkamp, Kelly,
and Kerttula

Funding Information 
General Fund $150,000 
Other Funds -0-

$150,000

IN THE SENATE BY THE RESOURCES COMMITTEE
CS FOR SENATE BILL NO. 60 (Resources)

IN THE LEGISLATURE OF THE STATE OF ALASKA 
SIXTEENTH LEGISLATURE - FIRST SESSION

A BILL
For an Act entit led:  "An Act making a special appropriation to the l e g i s ­

la t ive  council for a c t iv i t i e s  to encourage the fed­
eral government to permit export of o i l  from the 
state;  and providing for an e f fe c t iv e  date."

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. The sum of $150,000 i s  appropriated from the general fund 

to the l e g i s la t iv e  council for a c t iv i t i e s  to encourage the federal govern­
ment to enact le g i s la t io n  to permit the export of o i l  from the s ta te  to 
foreign countries.

* Sec. 2. The unexpended and unobligated portion of the appropriation 
made by th is  Act lapses into the general fund June 30, 1990.

* Sec. 3. This Act takes e f fe c t  immediately under AS 01.10.070(c).
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FINDINGS A N D  CONCLUSIONS

Wellhead-Price Impact of the Export Ban

Past Revenue Impact of the Export Ban

Future Effect of the Export Ban on Alaska and California 
Production

Future Revenue Impact of the Export Ban

Other Alaska Economic Impacts

U.S. Balance-of-Payments Impacts

The U.S. Merchant Marine and Other Considerations

APPENDIX A:

BACKGROUND INFORMATION AND ANALYSIS

I. OVERVIEW A ND  SUMMARY

1.1 OVERVIEW.
1.1.1 INTRODUCTION.
1.1.2 THE ENERGY DEPARTMENTS VIEW.

1.2 IMMEDIATE IMPACTS OF REMOVING THE EXPORT
BAN.
1.2.1 PAST COSTS.

TABLE 1.1: WEST COAST PRICING ASSUMP- 
TIONS AND INFERENCES.

FIGURE 1.1: ALASKA AND CALIFORNIA
CRUDE-OIL PRICES WITH AND WITHOUT THE 
EXPORT BAN

FIGURE 1.2.1: COMPARISON OF PROJECTED 
ALASKA CRUDE-OIL PRODUCTION WITH AND 
WITHOUT EXPORTS

FIGURE 1.2.2: COMPARISON OF PROJECTED 
CALIFORNIA CRUDE-OIL PRODUCTION WITH 
A ND  WITHOUT EXPORTS

1.2.2 DIRECT GAINERS FROM EXPORTS: ALASKA, 
THE U.S. TREASURY, WEST COAST OIL PRO­
DUCERS, CALIFORNIA.

1.2.3 LITTLE OR  N O  IMPACT ON U.S. CONSUMERS.
1.2.4 DIRECT LOSERS FROM EXPORTS: CERTAIN 

OIL COMPANIES; DOMESTIC SHIPPING INTER­
ESTS.
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W e l l h e a d - P r i c c  I m p a c t  o f  t h e  E x p o r t  B a n

The ban on exports of Alaska North Slope ("ANS") 

crude oil reduces the average price producers receive at the 

wellhead for ANS crude oil by $2 to $3 per barrel, and the 

marginal price (the price they would receive on additional 

production) of ANS crude by about $4 per barrel. (The 

foregoing figures are 1987 constant dollars.)

Because Alaska crude oil competes directly with crude 

oil produced in California for sales to West Coast refiners, 

the ban on exporting ANS crude oil also reduces both the 

average and marginal prices of California crude oil by about 

$4 per barrel. (1987 constant dollars)

See Appendix A: 3.2 <Sc 3.3

These relationships result from the fact that Alaska 

and California between them produce more crude oil than 

U.S. West Coast refineries demand, and will continue to 

exist for as long as a "West Coast oil surplus" exists.

See Appendix A: 3.2 

Past Revenue Impact of the Export Ban

Since federal crude-oil price controls were terminated 

at the beginning of 1981, through the end of 1986, the 

crude-oil export ban has therefore reduced sales revenues on 

the 3.8 billion barrels produced in Alaska by about $11.9 

billion, and sales revenues on the 2.4 billion barrels of crude 

oil produced in California by about $9.7 billion. Total 

revenue losses in the two states during the five-year period 

were therefore about $21.6 billion. (The foregoing figures 

are in nominal dollars.)

See Appendix B: B.2 and E.l.
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Because of the complicated structure and impact of 
the crude-oil price-control and entitlements system that 
prevailed from before ANS production began in mid-1977 
through January 1931, we have not attempted to estimate 
losses in wellhead values or government revenues during 
that period, but they were surely substantial.

The largest shares of these revenue losses were ab­
sorbed (a) by S tate and local government in Alaska and 
California though loss of royalty and tax revenues, (b) the 
federal government through loss of Windfall Profits Tax 
revenues, (c) the oil producers through reduced profits, and 
private landowners in California through reduced royalties.

From 1981 through 1986 the export ban directly cost 
the S ta te of Alaska alone approximately $3.7 billion in 
royalties, production taxes, and corporate income taxes; the 
federal government lost about $4.4 billion in net windfall 
profits tax  ("WPT") revenues on production from just the 
Prudhoe Bay field, (nominal dollars)

See Appendix A: 1.2;
See Appendix B: E.2 through E.6 .

We have not calculated state and local government 
revenue losses in California, lower federal or state oil-and- 
gas lease-bonus receipts, reductions in federal corporate 
profits tax receipts, or the secondary and multiplier impacts 
of lower government revenues —  but all of these were also 
surely substantial.

During the period of exceptionally high world crude-oil 
prices (1979 through 1985), the reductions in ANS and 
California wellhead values undoubtedly had some depressing 
effect on exploration and development incentives in those 
regions, but the effect on production through 1986 may not
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have been profound, and is a t any rate impossible to 
calculate with any confidence.

Future E ffect of the Export Ban 
On Alaska and California Production

Beginning with the collapse of world oil prices in early 
1986, the roughly per-barrel reduction in the marginal 
price of Alaska and California crude oil will have a substan­
tial impact on the economics of production in those states.

This price penalty will determ ine the feasibility of 
projects to maintain or enhance output from producing 
fields in Alaska and California through infill drilling, water- 
flood, and through "miscible-gas" and thermally-enhanced 
recovery ('TEOR") techniques on several of the biggest oil- 
producing properties in the United States. The price penalty 
will also govern the feasibility or timing of development in a 
number giant oilfields in Alaska and California, which have 
already been found, but which are not yet in production.

See Appendix A: 2.1 and 2.2.

Under the world-market price assumptions adopted fo r 
this report, removal of the export ban would likely increase 
V est Coast crude-oil production by about 300 thousand 
barrels per day (mb/d) by 1989-1990, of which 300 mb/d 
would be in Alaska and 200 mb/d in California.

See Appendix B: 2.2.

This additional production would postpone from 1991 
until 1994 the date a t which the West Coast would have to 
import foreign crude oil (other than low-sulfur supplies 
being imported even now because of refinery-design and air- 
quality bottlenecks). If exports were permitted, however, 
perpetuation of the "West Coast surplus" would no longer 
ha/e a depressing effec t on West Coast oil production.
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About 4 6 0  million barrels of additional Alaska produc­
tion and 2 8 0  million barrels of additional California produc­
tion can be expected over the whole period 1 9 8 7 - 2 0 0 0 ,  if 
exports a re  perm itted. Most of the increase would occur in 
the years 1988-1991; some of the additional oil that would 
be produced during thio pciiod is oil that would otherwise be 
produced later, after the West Coast surplus ended. By the 
year 2 0 0 0 , annual production levels would about the same, 
regardless of whether or not exports were permitted in the 
late 1980s and early 1990s.

Authorizing exports of ANS crude oil is likely to 
a ttra c t Japanese and other foreign capital to Alaska oil 
exploration and development even after the West Coast oil 
surplus disappears, and thus result in a sustained increase in 
Alaska crude-oil production. The present report does not 
a ttem pt to quantify this impact.

Future Revenue Impact of the Export Ban

So long as the West Coast oil surplus exists and the 
export ban continues in place, the average price of Alaska 
crude oil will continue to be depressed by a t least $ 2  per 
barrel, and the return to  new production in either California 
or Alaska will continue to be depressed by about $4 per 
barrel. (1987 constant dollars)

The export ban will therefore affect the future value 
of Alaska and California crude-oil production in two ways: 
(a) It will increase the value of that crude-oil that would be 
produced, even under the lower prices caused by the West 
Coast oil surplus, and (b) it will depress the amount of oil 
produced.
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Given the world-oil price trend assumed for the pres­
ent report and perpetuation of the export ban, the surplus 
will end (i.e., the U.S. West Coast will shift from being an 
exporter to being an importer of crude oil) by 1992. In the 
years 1987 through 1991, however, we estimate that the 
direct cost cf the export ban in the form of reduced 
wellhead prices, disregarding the greater volumes that 
would be produced, will total about $6.9 billion in Alaska 
and $7.4 billion in California.

See Appendix B: C.3 to C.5.

Taking into account the expected impact on produc­
tion in Alaska and California, the export ban will reduce the 
value of crude oil produced in the two sta tes by about $ 6  

billion per year in the years 1988-1990; the cumulative loss 
will be about $27 billion for th e  whole 1987-91 period, and 
$50 billion for the period 1987 through 2000. (1987 constant 
dollars)

See Appendix A:4.2 (Alaska)
See Appendix B: D.

The cost to the S tate of Alaska of reduced wellhead 
prices and lower volumes attribu tab le to the export ban, in 
the form of lower royalties ta x  revenues attributable to 
crude-oil production, is projected be in die range of $500 to 
$600 million through year 1990. Revenue losses will likely 
to tal about $ 2  billion over the five-year period 1987-1991, 
and more than $3 billion over the period 1987 through 2000. 
(1987 constant dollars)

See Appendix A:4.3.2.
See Appendix B: E.

We have not estim ated federal corporate tax losses, or 
the S tate and local revenue impact in California. Under 
present law and the world-market price assumptions of this
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report, there would be no federal Windfall Profits Tax 
receipts regardless of import policy.

O ther Alaska Economic Impacts

Elimination of the export ban would have several 
corrolary effects on the Alaska economy. The direct 
effects would include:

* Additional petroleum-development investments that 
would create (or presever) several hundred high-paying 
jobs in petroleum-extraction, construction, and related 
industries.

* Higher petroleum revenues would prevent the State 
government from having to reduce expenditures and 
local-government aid by as great a margin as now 
contemplated.

* Higher petroleum revenues would postpone the date at
which the S tate would term inate the Permanent Fund 
dividend program or reintroduce the personal income 
tax.
Disposable personal income would thus be substantially 

higher without the export ban.

These direct effects, plus the multiplier effects linked 
to them are likely to have the following implications:

* Totcil petroleum employment, including exploration and
headquarters employment, would be about 1 , 0 00  high­
er.

* Total S ta te appropriations and expenditures would in­
crease by the amount roughley equivalent to the 
increase in revenues, with 85 percent of the increase 
going to operating expenditures and 15 percent to 
capital appropriations.
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* Higher revenues allow the Permanent Fund dividend to
be retained for one additional year (1989), and reimpo­
sition of a S tate personal income tax deferred for one 
additional year (until 1990).

* Total employment in Alaska would be higher than in the
no-export case by about 12 thousand in 1990 and 1991.

* Real pcr-capita disposable income would be about $400
million per year higher through 1991, owing to higher 
wage and salary receipts and lower personal tax rates. 
A fter 1991 these stimulating effects will diminish 
slowly.

See Appendix A:4,4.

U.S. Balance-of-Payments Impacts

Exports per se are not likely to have a systematic 
impact one way or another on the overall U.S. balance of 
payments. The volumes of ANS crude oil exported to the 
Far East would be offset almost exactly by imports of 
comparable crude oils to U.5. refineries. It is also reason­
able to expect the average shipboard price (FOB Valdez) of 
U.5. crude oil exported to Japan, Korea, or Taiwan to be 
just about the same as the average landed price (CIF LOOP 
or Marcus Hook, for example) of the added Mexican, North 
Sea, or other crude oils imported in its place. Increased 
UJ5. oil production and/or reduced U.S. oil consumption 
attendant on higher wellhead prices for Alaska and Califor­
nia crude oil will, however, affec t the U.S. balance of 
payments by reducing net U.S. dependence on imported oil.

See Appendix B: A.4.

The export ban can be expected to increase the net 
U.S. requirement for imported oil by a peak value of about 
500 thousand barrels per day in 1990 and 1991. This will be 
about 3 percent of to tal U.S. oil demand. Total import
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requirements for the period 1987-2000 would be about 2 . 7  

billion barrels less, if exports were authorized.
Under the world-market price assumptions of this 

report, perm itting exports of ANS crude oil would reduce 
the U.5. overall payments deficit by about $3 billion per 
year in 1990 and 1991. The total deficit reduction over the 
period 1987-2000 would be on the order of $15.6 billion. 
(1987 constant dollars)

See Appendix B: C.7.

Authorization of exports would affect the bilateral 
balance of trade between the United States and Japan even 
more substantially. If Japan were the destination of all ANS 
exports, the U.S. bilateral trade deficit with Japan would be 
reduced by a peak value of $3.4 billion in 1988 and $14.8 
billion over the period 1987-1994. (1987 constant dollars) 
(The authors do not believe that bilateral trade balances 
with individual countries have any economic significance, 
but are reporting this projection only because it is a 
politically sensitive question.)

Other Considerations

The utilization of domestic tankers for shipment of 
ANS crude oil is doomed to fall steeply, beginning in 1988 or 
1989, regardless of U.S. policy toward export of ANS crude 
oil. Even without exports, the need to  ship ANS crude oil 
further than California is likely to end by 1992. According­
ly, there will be no need to construct new "Jooes Act" 
tankers to carry Alaska crude oil beyond the West Coast in 
any event.

Higher wellhead prices for crude oil produced in 
Alaska and California are not likely to  result in substantially 
higher petroleum-product prices in th e  West Coast states*
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The reason is that petroleum products may be, and are, both 
imported to and exported from the United States under 
present law. As a result, West Coast product prices already 
reflect world-market price levels. Much, if not all, of the 
increase in prices for crude-oil refined on the West Coast 
that would result from authorizing exports of ANS crude oil, 
would therefore take the form of lower refining margins and 
lowe- profits for companies that produce less crude oil in 
Alaska and California than they refine in the region.

i

A "compromise" th a t limited licenses to export ANS 
crude oil to  some volume less than the whole "West Coast 
surplus" would not enhance incentives to develop new pro­
duction In Alaska or California. The reason is that, if any 
ANS crude oil were still required to be shipped by tanker via 
Panama, the discounted price received for that supply would 
continue to dominate the West Coast crude-oil price struc­
ture. Even though the wellhead returns on the oil actually 
exported, and the royalties and severance taxes attributable 
to that oil, might increase, the marginal price of Alaska and 
California crude oil would still remain about $4 per barrel 
below world-market levels.

A compromise th a t would guarantee the same level of 
utilization for domestic tankers in shipment of Alaska crude 
oil beyond the West Coast as is now provided by the export 
ban, would be to require all exports to be carried out in 
U^.-built, operated, and manned tankers through the year 
1991.

Support in Congress and the national administration 
for permitting exports of ANS crude oil would be enhanced 
by some formula that guaranteed the federal government a 
substantial share of the potential increase in sales revenues. 
In order to preserve the favorable impact of exports on
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production incentives, any new tax installed for this purpose 
should not diminish marginal prices at the wellhead.

An export tax of $2 per barrel, applicable only to 
crude oil from the Prudhoe Bay or Kuparuk units, would 
probably generate federal revenues of about $600 million 
per year in 1987 and 1988, and a total of about $2.4 billion 
over the period 1987-1991. (1987 constant dollars)

The foregoing projection assumes that the  North Slope 
operators v/ould carry out such exchanges as minimized the 
to ta l export-tax liability associated with any given volume 
of exports. Such arrangements would assure marginal 
production, including incremental production a t  Prudhoe Bay 
or Kuparuk, of world-market prices.
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1. OVERVIEW AND SUMMARY
Paradoxically, ending bars to export of U.S. oil could help 

U.S. energy security.
—  United States Department of Energy

March 1987.
1.1 OVERVIEW.

1.1.1 INTRODUCTION. The world's three largest known accumu­
lations of petroleum occur under and in the lands surrounding —

* The Persian Gulf,
* The Eastern Carribbean, in an arc stretching from Louisiana 

through Texas and Eastern Mexico into the heavy-oil belt of 
Venezuela, and

* The A rctic Ocean, including highly prospective provinces in 
and offshore of the U.S.S.R. and Canada, as well as Alaska.

The United S tates has a strong territorial position in both the 
second and third regions. The Southwestern oil-and-gas-producing 
States constitute the most intensively explored territory on earth, and 
although large volumes of hydrocarbons remain to be found and 
produced in the region, its biggest and most prolific oilfields have been 
discovered and are already largely depleted.

The U.S. Arctic, which includes State, Federal and Native lands in 
Alaska, and the adjacent outer continental shelf ("OCS"), is the least- 
known and developed of the g reat petroleum-bearing regions. Virtually 
all of the "giant" and "supergiant" oil and gas finds in North America 
over the last generation have nevertheless been in the Arctic. Northern 
Alaska has been producing oil in commercial quantities for only a 
decade, but it already contains the number-one and number-two oil- 
producing fields on the continent —  Prudhoe Bay and Kuparuk River. 
Several more huge deposits have been identified: Some of them are in 
the early stages of evaluation or development; others, such as the 
Lisbume and Endicott fields, are currently being developed for produc­
tion and will almost certainly come on stream.

Arctic petroleum exploration and development face exceptional 
natural handicaps, in remoteness, extreme climate, and a host of 
unusual environmental features. They are also suffer from an unnatural 
economic handicap in the form of statu tory prohibitions on the export 
of crude" oil produced in the United S tates and transported through 
pipelines c'ossing federal lands. This restriction, which appears in 
slightly different forms in both the Mineral Leasing Act and the Export 
Administration Act, reduces the wellhead value of existing Alaska 
crude-oil production by about $ 2  per barrel.
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More importantly, any additional crude oil produced in Alaska or 
California must now bear the cost of transportation to other U.S. 
regions, either through the Panama Canal in small tankers or loaded 
from and reloaded to tankers in order to cross the Isthmus by pipeline. 
This cumbersome requirement reduces the prices of newly developed 
crude oil in the West Coast states by about $4 per barrel below the 
values that would prevail if surplus Alaska crude oil could be shipped 
directly to its next-nearest and most lucrative markets, which would be 
in the Far East.

The result is a significant reduction in the known resources of 
crude oil in Alaska and California that are now economically feasible to 
develop. The present report projects the reduction in crude-oil output 
resulting from the export ban to reach about half a million barrels per 
day in the early 1990s.

Since the proceeds from exporting any Alaska North Slope ("ANS") 
crude oil to Far Eastern refineries a t world-market prices would 
finance the import of an offsetting amount of Caribbean or North Sea 
oil to U.S. Gulf or East Coast ports, the outcome of the ban on 
exporting ANS crude oil turns out to be an increase in the net import 
dependency of the United States, and in the U.S. international payments 
deficit. The present report describes the additional domestic resources 
whose development may be sensitive to U.S. export policy, and provides 
preliminary estimates of the economic values that are a t stake.

1.1.2 THE ENERGY DEPARTMENTS VIEW. This analysis has the 
endorsement of U.S. Secretary of Energy John S. Herrington. In his 
March 1987 report to the President on energy security, the Secretary 
summarizes the issues as follows:

A t present there is effectively a ban on exporting crude oil from 
North Alaska. Because of this, about half of the 1.8 million barrels 
per day of North Alaskan crude oil is shipped to California, while 
roughly the other half goes ail the way down and across Panama to 
refiners along the Caribbean and Gulf Coasts. Removal of the 
export restrictions would permit some Alaskan oil to  be shipped a 
shorter sea distance to markets in the Pacific Rim, especially to 
Japan. With lower transportation costs, the "netback" to  Alaskan 
producers would be higher. They would be encouraged to produce 
more oil and to  look for more.
Section 27 of the Merchant Marine Act of 1920 pones Act) 
requires carriage of Alaskan crude by U.S. flag tankers between 
U.S. ports. Approximately 40 percent of the U.S. domestic tanker 
flee t is currently employed in the Alaskan crude trade.
Restrictions on the export of Alaskan crude distort the market and 
in terfere with efficient allocation of domestic resources. T h  
inflow of Alaskan oil to California has created a crude oil excess 
there tha t has depressed wellhead prices and will reduce long-term 
California production over what might otherwise occur. Thus, 
lifting the restrictions would increase the wellhead value of both 
Alaskan and Californian crude oil. Increased cash flow and 
profitability would stimulate additional exploration and production 
in both States. Dropping the effective ban would also head off a 
possible misallocation of resources in the future, such as construc­
tion of additional pipelines to transport crude oil from California.
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Producing more crude in Alaska and California would enhance U.S. 
energy security, because it would reduce net U.S. oil imports —  
and thus reduce world dependence on insecure oil supplies. G reater 
security and diversification of oil supplies for U.S. trade partners 
in the Pacific would also reduce the likelihood of their bidding up 
world oil prices in a supply disruption. And Federal and State tax 
revenues would both be increased —  because the value of this 
UJS. crude oil a t the wellhead had risen.
There are several reasons why the ban on exporting Alaska crude 
oil remains in place. Some believe tha t exporting any American 
crude to foreign countries would make this country less secure. In 
fact, however —  given the integrated nature of the world oil 
market —  i t  is net U.S. oil imports, not the amount of crude oil 
exports, tha t are important to our energy security. If net oil 
imports actually decline somewhat by allowing crude oil exports 
(through higher production in Alaska and California), then U.5. 
energy security has been improved.
A more contentious argument against allowing exports from north­
ern Alaska is th a t i t  would likely result in the idling of a large 
number of U.S. tankers and a loss of jobs in the U.S. maritime 
industry. The loss of tankers would reduce the availability of 
militarily useful tankers for defense purposes in case of an 
emergency th a t required them.
California consumers of petroleum products (both industrial and 
residential) are concerned about removal of the export ban for 
another reason. They fea r a  potential price increase in petroleum 
products tha t might occur in California as the excess crude in tha t 
region was shipped elsewhere. Also, large investments in pipelines 
to move excess California crude to other U.5. markets would be 
jeopardized if the export restrictions vanished, (pp 89-90)

We have little  quarrel with the Secretary's statement of the 
issues. Exports of Alaska crude oil would undoubtedly raise "netback" 
prices at the wellhead in Alaska and California, and thus encourage 
greater production from developed fields and new fields in both states. 
Federal and S tate tax revenues would indeed be enhanced.

The Secretary fairly summarizes the case against exports as well, 
but some if not all of the objections he recites (without endorsing or 
criticizing them, it should be noted) are superficial or of doubtful 
merit. Exports would indeed reduce the utilization of domestic tankers, 
and would likely cause layoffs among maritime workers. The argument 
from a security standpoint is questionable, however: What difference 
would it make in a m ilitary emergency whether or not the tankers that 
supplied U.S. foi tes were U.S.-built or otherwise? The abandonment of 
California oil-pipeline construction projects, which the Secretary first 
offers as an efficiency gain from exports, curiously appears again as a 
contra argument. Finally, for reasons set out in the body of the report, 
we do not believe th a t California consumers need to be concerned that 
exports will cause a rise in the local price of petroleum products.

The present report is an attem pt to give approximate numbers to 
the probable e ffec t of exports on wellhead prices in Alaska and 
California, the likely impact on production from established and new
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oilfields in the two states, and the State and Federai revenue effects, 
and other significant consequences. It is not the result of any new 
research on production costs, or any new engineering or econometric 
models, but has been built up from data in publicly availab.e materials, 
interviews in March 1987 with knowledgeable oil-industry personnel, 
and other qualitiative information available to the investigators.
1.2 IMMEDIATE IMPACTS OF REMOVING THE EXPORT BAN.

if East Asia were a permitted destination for the crude-oil 
volumes that are surplus to the needs of refineries on the U.S. West 
Coast, there would be an increase of about $4 per barrel —

* in the market value of that ANS crude which is now shipped
to Gulf and East Coast ports;

* in the prices of most California crude oil refined in Califor­
nia;

and most importantly from a nationai-interest standpoint,
* m the market value of all new Alaska and California 

production.
There would also be a smaller, but still substantial increase —  on 

the order of $ 2  per barrel —
* in the average wellhead price of the ANS crude oil now 

refined on the West Coast.
These price increases would be based on the fac t that

* World-market prices for grades of crude oil similar to ANS
are just about as high (if not a little  higher) a t refineries in 
Japan, Korea, and Taiwan, as a t refineries on the U.S. Gulf 
and East Coasts; while

* Transportation of "surplus" West Coast crude oil to the Orient
would sharply reduce those tanker-transport costs which 
have to be subtracted from "refinery-gate" prices (either in 
the eastern U.S. or in the Far East), in order to arrive a t the 
wellhead value of the "marginal" barrel produced in Califor­
nia or Alaska.

Figures 1.2.1 and 1.2.2 contain our projections of wellhead prices 
in Alaska and California for the period 1985-2000, both under the status 
quo, in which exports are prohibited, and assuming tha t unlimited 
exports were authorized beginning in 1987.

1.2.1 PAST COSTS. Between the beginning of 1981, when federal 
crude-oil price controls ended, through 1986, the export ban reduced 
tl*e wellhead value of the crude oil th a t was produced in Alaska by 
about $11.9 billion, and the wellhead value of California crude oil by 
about $9.7 billion. The cost to the S tate of Alaska alone in royalties, 
production taxes, and corporate income taxes was about $3.7 billion? 
the federal government lost about $4.4 billion in net windfall profits tax 
("WPT*) revenues from the Prudhoe Bay field alone.
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COMPARISON OF PROJECTED ALASKA CRUDE-OIL PRODUCTION 
WITH AND WITHOUT EXPORTS

Figure 1.2.1
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1.2.2 DIRECT GAINERS FROM EXPORTS: ALASKA, THE U.5. 
TREASURY, WEST COAST OIL PRODUCERS, CALIFORNIA. Even if 
these price increases did not affect the amount of oil produced in 
Alaska or California, the increase in producer sales revenues in the two 
States could be expected to total about $3 billion per year in the years 
1987-1990, and total about $18 billion over the period 1987-1995. The 
direct beneficiaries would be the State of Alaska, the Federal Treasury, 
those oil companies that produce more crude oil in Alaska and Califor­
nia than they refine in the Pacific States (chiefly Standard, Arco, 
Exxon, Texaco and Shell), and State and local governments in Califor­
nia, in that order.

1.2.3 LITTLE OR NO IMPACT ON U.5. CONSUMERS. Higher 
wellhead prices in Alaska and California would have little or no adverse 
impact on U.S. consumers. They would not increase oil prices else­
where in the United S tates because ANS prices at Gulf and East Coast 
refineries are already determined by the prices of Latin American, 
North Sea, or Middle Eastern crudes that could replace them. The 
higher market value of Alaska and California crudes would not even 
have much e ffec t on petroleum-product prices faced by West Coast 
consumers, because both the import and export of petroleum products 
are now perm itted under federal law. As a result, West Coast product 
prices are not determined by West Coast crude-oil prices, but rather by 
the prices a t which residual oil can be exported from, and gasoline 
imported to, the region.

1.2.4 DIRECT LOSERS FROM EXPORTS: CERTAIN OIL COM­
PANIES; DOMESTIC SHIPPING INTERESTS. The combination of in­
creased crude-oil costs and sticky petroleum-product prices implies 
that some crude-short West Coast refiners (those which refine more oil 
than they produce in the Pacific States) could be unfavorably impacted, 
along with the domestic maritime industry, for which tanker shipments 
between Valdez and other U.S. ports is now a major captive business. 
While it is the maritime interests that provide the greatest political 
support for the crude-oil export ban, any benefit they now receive is 
doomed to disappear quickly regardless of U.S. export policy. Our 
analysis indicates that, if exports are not authorized, West Coast crude- 
oil production, and tlie need to ship "surplus" Alaska crude oil beyond 
California, will begin declining steeply in 1988 or 1989, and will be a t 
an end by 1992.
1.3 INCREASES IN ALASKA AND CALIFORNIA CRUDE-OIL PRO­

DUCTION.
From a national standpoint, the most important effect of remov­

ing the ban on exporting ANS crude oil would be the greater incentives 
oil companies would have to invest in additional production a t already- 
producing fields in Alaska and California, and to complete projects that 
are already underway or planned for several huge new fields. Alaska 
and California contain a number of projects, involving many billions of 
barrels of oil in known reservoirs, whose financial feasibility has 
become very sensitive to expected wellhead revenues since world oil 
prices collapsed in 1986. A $4-per-barrel increase in the market value
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of new crude-oil production is equivalent to about 60 percent of the 
average mid-1986 wellhead price of ANS crude oil, and about 40 
percent of the posted price of a typical California heavy crude oil (Kern 
River). The leverage that such a price differential would exert on 
production incentives in Alaska and California is clearly much greater 
than that which would be created for production elsewhere in the 
United States, by an import fee of, say, $5 per barrel.

1.3.1 PRODUCTION POTENTIALS IN ARCTIC ALASKA. The
authors have examined the status, projected costs, and likely influence 
of wellhead-price expectations on the following ANS production ven­
tures, all of which were underway or being planned or actively 
considered by industry before oil prices plunged early in 1986. The list 
may not contain every development prospect in known ANS reservoirs: 
there are several "tight holes" (completed exploration wells whose 
results are still a closely-held secret) on ANS federal offshore acreage.

Prudhoe Bay unit infill drilling
Prudhoe Bay unit extension drilling (Sag River and Eileen 

plays)
Prudhoe Bay unit tertiary  recovery
Kuparuk River unit infill drilling
Kuparuk River unit extension drilling
Kuparuk River unit tertiary  recovery
Milne Point unit (resumption of suspended production)
Gwyrdr Bay unit
Lisburne formation
Endicott unit
Seal Island unit
West Sak pilot project
Point Thomson unit.
and others.

Table 1.3 shows the authors' projections of most likely production 
levels for ANS crude oil, with and without exports, for the years 1987 
through 2000. If the export ban is continued, ANS production is likely 
to fall from a peak of 1.8 million barrels per day (mmb/d) in 1987 to 1.4 
mmb/d in 1990, 1.1 in 1995, and .9 mmb/d in the year 2000. Exports 
can be expected to improve the outlook by about 300 mmb/d in 1990. 
Beginning in the early-to-mid 1990s, however, declining production (in 
part the result of the export ban) will make the U.S. West Coast a net 
importer of crude oil. As a result, wellhead prices in Alaska and 
California will converge upward toward world-market levels and, by 
about the year 2 0 0 0 , production will be about the same without respect 
to earlier U.S. export policy.

1.3.2 PRODUCTION POTENTIALS IN CALIFORNIA. See Chapter
5. Table 1.3.2 shows the authros' projections of m««t likely production 
levels for California crude oil, with and without export:. for the years 
1987 through 2000.
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ACTUAL AND PROJECTED ALASKA CRUDE-OIL PRODUCTION 
WITH AND WITHOUT THE EXPORT BAN
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ACTUAL AND PROJECTED CALIFORNIA CRUDE-OIL PRODUCTION 
WITH AND WITHOUT THE EXPORT BAN
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2. ALASKA AND CALIFORNIA IN U.S. NATIONAL OIL SUPPLY
2.1 PRODUCTION, RESERVES AND RESOURCES

Alaska and California and adjacent offshore lands accounted for 
35 percent of U.S. crude-oil production in 1986  ̂ and, according to a 
1985 report of the U.5. GeoiogicaJ Survey ("USGS"), 48 percent of the 
nation's "measurable" crude-oil reserves, and 29 percent of the expect­
ed "undiscoverable recoverable" crude-oil resources. 2

2.1.1 UNDEVELOPED RESOURCES IN KNOWN POOLS. The En­
ergy Department and USGS figures cited do not give proper emphasis to 
the strategic position of the two states in national oil supply, because 
the most important crude-oil assets from the perspective of national oil 
supply for the rest of the the 20th Century are the known but undevel­
oped resources in Alaska and California. Most reports and debates on 
national energy policy seem to neglect these petroleum deposits, which 
are also missing from the federal government's most frequently cited 
oil-resource sta tistics because, while they are not technically "proved", 
neither are they "undiscovered".^

The outlook for U.5. domestic oil production depends, a t least 
through the 1990s, on the decisions major oil companies will make 
whether or not to invest in developing the crude oil that is known to 
exist in already-found pools and to be producible with existing technolo­
gy. Alaska and California totally dominate the nation's inventory of 
such undeveloped "oil-in-place".^

2.1.2 ENHANCED RECOVERY IN PRODUCING FIELDS. Most of 
the known but undeveloped petroleum in Alaska and California is made 
up of the oil in a  number of already-i>roducing "supergiant" fields^, 
which conventional "primary" and "secondary" recovery® would leave 
behind in the reservoir. Between now and the end of the Century, the 
production potential from thermally enhanced oil recovery ("TEOR") 
projects in six of the nation's seven largest-producing fields, Prudhoe 
Bay and Kuparuk River in Alaska, and the Kern River, Beiridge, Mid- 
way-Sunset, and Wilmington) almost certainly surpasses the potential of 
all new-field and TEOR projects in the other 48 states.
2.2 NEW-FIELD DEVELOPMENT

The inventory of known but undeveloped oil resources also con­
tains a  number of new giant and supergiant fields in Alaska and Calif­
ornia from which substantial production has yet to begin, but to which 
the oil companies have already committed hundreds of millions of dol­
lars in exploration, infrastructure, and development investment. Ex­
amples are the Endicott and Lisburne units on the Alaska North Slope, 
and the Hondo field in California's offshore Santa Ynez unit. Another 
instance is the West Sak deposit in A rctic Alaska, which may contain 
more "oil-in-place"^ than any other field yet discovered in North 
America, and on which Arco recently suspended operation of a technic­
ally successful "pilot project" because field development does not seem 
financially warranted a t current oil prices.
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PROVED CRUDE-OIL RESERVES IN THE UNITED STATES 
ALASKA AND CALIFORNIA. 1985

and

CRUDE-OIL PRODUCTION IN THE UNITED STATES 
ALASKA AND CALIFORNIA. l?Z5

Figure 2.1
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2.3 COST AND PRICE HANDICAPS
All of the TEOR and new-field investment projects mentioned 

here were under way, scheduled for development, or in process of 
planning when world oil prices collapsed in 1986. The financial 
feasibility of each of them, however, depends powerfully on the outlook 
for future oil prices and some of them are now in jeopardy. Despite the 
tremendous volumes of oil involved, there are several factors that make 
investment in Alaska and Caliiorma production peculiarly sensitive to 
crude-oil prices received a t the field (the "wellhead" price). These 
handicaps include relatively high production costs stemming from the 
remote location and harsh environment in the case of Alaska produc­
tion, the low "quality" of typical West Coast crude oils, which cause 
them to sell a t a significant price discount, and an exceptionally severe 
transport-cost burden, which is borne by the producers in the form of 
lower wellhead prices.

2.3.1 DEVELOPMENT COSTS. In the case of Arctic Alaska, there 
are the high transport costs for equipment and materials and high 
operating costs, which stem from the remoteness of the fields, horrible 
weather, soil fragility onshore and ice stress offshore.

2.3.2 HEAVY, HIGH-SULFUR SUPPLIES. Most of the additional 
production potential in California, and a large portion of the Alaska 
potential is, moreover, for "heavy" crude oil, which is more costly to to 
produce, as it requires TEOR techniques to maximize output. Most of 
California's additional heavy-oil potential is associated with steam- 
injection projects. Much of the West Coast supply also contains 
relatively large concentrations of sulfur and other contaminating ele­
ments.

Despite its additional production costs, Figure 2.2 shows that 
heavy, high-sulfur oils sell a t deep discounts relative to "average" 
grades of oil, The West Coast's price penalties for "gravity" and sulfur 
content are often greater than in other major world refining areas, 
because heavy oil is such a high proportion of available supply. 
Transport of heavy oil tends to be more costly, often requiring heated 
pipelines and tankage, or dilution with lighter hydrocarbons. Even more 
importantly, "low gravity" and high sulfur content together make 
typical Alaska and California crudes more costly to refine into high- 
value products like gasoline, je t fuel, and "middle distillates" (heating 
oil and diesel fuel). This is a particular disadvantage in California, 
where air-quality problems prevent the use of high-sulfur fuel oils, and 
seriously res tric t even their processing and transportation.

2.3.3 TRANSPORT TO MARKET. Even more punishing for the 
economics of Alaska production is the high cost of moving the oil from 
field to market: In 1986, the Trans Alaska pipeline ('TAPS") toil 
averaged more than $ 6  per barrel, while tanker transport costs were on 
the order of an additional dollar per barrel to West Coast refineries, 
and $ 4  in tanker charges plus about one dollar for transit through the 
Panama pipeline, to refineries on the U.S. Gulf or East Coasts. (Under 
a settlem ent recently approved by the Federal Energy Regulatory 
Commission, TAPS charges will fall to about $4.50 in 1987, and $4.00 by
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GRAVITY AND LOCATION PRICE DIFFERENTIALS 
FOR CALIFORNIA CRUDE OIL

Figure 2*2
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subtracted ("netted back") from the world market price, as seen at 
Lower-tf8 refineries, in order to determine a field price in Arctic 
Alaska. Wellhead prices at North Slope fields, therefore, tend to be on 
the order of $ 1 0  per barrel below the world market price, as measured 
by the prices of similar grades a t the U.S. Gulf —  Arab Light for 
example. In the Summer of 1986, the wellhead price of oil from 
Conoco's Milne Point unit, North of the Prudhoe Bay unit, actually fell 
below zero! In January 1987, as a result of low (though positive) prices, 
Conoco suspended production from the field.

NOTES TO SECTION 2
1. U.5. Department of Energy, Energy Information Adminis­

tration ("EIA"), Petroleum Supply Monthly.
2. U.S. Department of the Interior, Geological Survey

("USGS"), Circular 860.
3. The USGS report cited above does contain entries for

"indicated" and "inferred" reserves, but the numbers 
for Alaska are clearly much too low relative to the 
volumes of "unproved" oil in known reservoirs enumer­
ated below.

$. Oil in place is the volume of total liquid hydrocarbons in a 
reservoir, including both its recoverable "reserves" and 
the vo. umes that are not believed to be commercially 
recoverable.

5. A supergiant field is one believed to contain one billion
barrels or more of recoverable oil, a giant contains 
more than one hundred million barrels.

6 . Primary recovery is production that relies on natural
subterranean (water or gas) pressures in the reservoir 
to drive oil to the surface, while secondary recovery 
depends on artificially-induced waterflood or gas in- 
jection. Tertiary or enhanced oil recovery ("EOR") 
employs heat, and/or solvents and other chemicals to 
assist production. The read-world demarcations among 
these production stages are often blurred: all three 
techniques are currently in use on the Prudhoe Bay 
reservoir, for example.
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3. WEST COAST OIL PRICES AND THE CRUDE-OIL EXPORT BAN
3.1 WEST-COAST CRUDE-OIL PRICE LEVELS

Markets for crude oil on the U.S. Pacific Coast are physically and 
economically detached from markets elsewhere in the world. The 
structure of crude-oil prices in this market reflects the interplay of 
three factors that are peculiar to the region:

* The "surplus" of crude oil from Alaska and California, relative
to the demand from refineries in the region;

* The federal ban on foreign exports of crude oil transported by
pipeline across federal lands;

* The great share of ANS production, and of West Coast crude oil
shipments to other U.S. markets, held by the three leading 
firms, and indeed by one firm —  Standard Alaska (Sohio).

One further characteristic of the regional market is worth noting:
* Petroleum-product prices which, in contrast to crude-oil prices,

are effectively linked with other Pacif'c Rim and world 
markets.

3.2 THE WEST COAST CRUDE-OIL "SURPLUS"
Alaska and California crude-oil production substantially exceeds 

the demand for oil to be refined within the seven-state Pacific 
petroleum administration district ("PADD-V").* In 1986, production in 
the District (almost entirely in Alaska and California) averaged just 
about 3 million barrels per day ("mmb/"d), while net exports to other 
US. districts averaged 628 thousand barrels per day ("mb/d"), the bulk 
of which took the form of tanker shipments of ANS crude oil to the US. 
Gulf Coast. This figure was equivalent to 34 percent of Alaska 
production and 21 percent of the West Coast total.2

Producers of a commodity in an isolated region that is a net 
exporter of the commodity normally have to bear the cost, in the form 
of lower producer prices, of transporting the commodity to a market or 
markets capable of absorbing its surplus production. Thus, the fact tha t 
PADD-V is a net exporter guarantees prices a t Coastal refineries in 
California, Washington, and Alaska that are lower than in other 
markets, such as the U.S. Gulf, Western Europe, or East Asia, which are 
net importers of crude oil, Figure 3.2 shows how the West Coast 
became a net exporter when ANS production commenced in 1977. 
Table 3.2 projects the West Coast crude-oJ surplus through the year 
2 0 0 0 .

3.3 THE WEST COAST CRUDE-OIL PRICE DISCOUNT.
The wellhead-price "discount" a t which crude oil sells in a net 

exporting region such as PADD-V depends upon the cost of transporting 
it to an export market where refiners are willing to purchase the entire 
surplus. The market value of West Coast crude oil a t its point of 
production thus tends to be the highest price it can command and yet be 
saleable in the export market, afte r addition of all shipping costs.
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Figure 3.2 
The West Coast Oil Surplus
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3.3.1 CALIFORNIA CRUDE-OIL PRICES. The magnitude of the 
discount for California crudes is shown in figure 3.3: In mid-1986, 
California crudes (and oil from Alaska's Cook inlet region) tended to 
have posted wellhead prices about $3 per barrel below the prices of 
similar grades of oil produced in Texas or imported to the Gulf and East 
Coasts from Mexico, the North Sea, or the Middle East. This 
differential is a direct reflection of the additional cost a California 
producer would have to absorb, in order to ship a barrel of crude oil to a 
Gulf Coast terminal in which it could obtain a price based on world- 
market values.

3.3.2 ANS CRUDE-OIL PRICES. Figure 3.3 also demonstrates that 
ANS crude oil sells for less on the West Coast than a t the Gulf, as 
might be expected. The structure of prices for Alaska North Slope 
crude oil is, however, more difficult to characterize than the market 
for California crudes, almost all of which are refined within the State. 
The average differential between Gulf and West Coast refinery prices 
for ANS crude oil, as reflected in company reports to the S tate of 
Alaska for tax and royalty purposes, has cycled widely, but has centered 
at a value of about $ 2  per barrel.

3.3.3 PRICING ANOMALIES. This price differential, between 
average West Coast and Gulf Coast prices for ANS crude oil, is 
substantially less than the additional cost of transporting ANS oil 
beyond California to the Gulf Coast. Likewise, the sales prices 
reported for ANS crude oil in California have tended, until late 1986 a t 
least, to be on the order of $l-to-$3 per barrel higher than the posted 
prices of comparable California crudes, even after appropriate adjust­
ments were made for quality and intra-California transport costs. 
Price differentials among different grades of crude oil, and among 
similar crudes a t different locations thus do not stric tly  reflect 
differentials in transport costs and refining characteristics, as they 
tend do in other markets.

Much of the variety in California petrolem pricing ioes indeed 
results from the heterogeneity of crude-oil qualities, or from bottle­
necks in the in tras ta te  oil-transport infrastructure. Crude oils of 
similar qualities a t a single transaction point (e.g., Valdez, Los Angeles 
Harbor, or Bakersfield) may nevertheless vary by as much as $3 or $4 
per barrel, depending on the identity of the seller, and the origin or 
destination of the commodity. These seeming price anomalies have 
generated a long stream of tax and royalty disputes between the 
producing companies and federal, state, or local taxing authorities, and 
several anti-trust suits. For reasons that will become apparent below, 
however, the details of and explanations for these pricing peculiarities 
are not crucial to the conclusions of this report. Fundamentally, ail 
West Coast crude oils are discounted relative to world-market values 
—  and the discotmt on the margin, where investment decisions are 
made, is about $ 4  per barrel. And it is the export ban th a t makes such 
discounts inevitable.
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Figure 3.3:
THE WEST COAST CRUDE-PEL PRICE DISCOUNT
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3.4 EFFECT OF THE CRUDE-OIL EXPORT BAN ON WEST COA5T OIL 
PRICES. "
T h e  c u r r e n t  W e s t  C o a s t  p r i c e  d i s c o u n t s  w o u ld  n o t  e x i s t ,  in o t h e r  

w o rd s ,  i f  AN S  p r o d u c e r s  w e r e  p e r m i t t e d  t o  s e l l  t h e i r  c r u d e  o i l  in 
w h a t e v e r  m a r k e t s  g a v e  t h e m  t h e  g r e a t e s t  " n e t b a c k "  p r i c e .  W i t h o u t  t h e  
c u r r e n t  e x p o r t  p r o h i b i t i o n ,  p r o d u c e r s  w o u l d  m a r k e t  m o s t  o f  t h e  c r u d e  
w h ic h  w a s  s u r p lu s  t o  t h e  n e e d s  o f  t h e  U .S . W e s t  C o a s t  in  E a s t  A s i a  
r a t h e r  t h a n  on t h e  U .S .  G u l f  a n d  E a s t  C o a s t s .  T h e  v a l u e s  o f  c o m p a r a b l e  
g r a d e s  o f  c r u d e  o i l  a r e  a l m o s t  e x a c t l y  t h e  s a m e  a t  E a s t  A s i a n  p o r t s  a s  
a t  t h e  U .S . G u l f ,  b e c a u s e  t a n k e r  c h a r g e s  f o r  o i l  f r o m  t h e  M id d l e  E a s t  
a r e  n e a r l y  t h e  s a m e  f o r  t h e  tw o  im p o r t i n g  r e g i o n s .  B u t  on  t h e  m a r g in ,  
t o d a y ' s  m a r k e t  v a l u e s  f o r  A N S  c r u d e  o i l  a t  V a l d e z  r e f l e c t  a  d e d u c t i o n  
o f  u p  t o  $5 p e r  b a r r e l  f o r  t r a n s p o r t a t i o n  t o  a  p o r t  on  t h e  U .S . G u l f .  T h e  
c o m p a r a b l e  c o s t  f o r  s h i p m e n t s  t o  I n c h o n  o r  Y o k o h a m a  in f o r e i g n - f l a g  
s u p e r t a n k e r s  w o u ld  b e  o n ly  a b o u t  75 c e n t s  c e n t s  p e r  b a r r e l .  T h u s ,  
i n c r e m e n t a l  s u p p l i e s  o f  c r u d e  o il p r o d u c e d  in  PAD D -V  w o u ld  s t a n d  t o  
g a in  m o r e  t h a n  $4 p e r  b a r r e l  in  w e l l h e a d  v a l u e ,  i f  e x p o r t s  w e r e  a l l o w e d .

NOTES TO SECTION 3
1. T h e  P e t r o l e u m  A d m i n i s t r a t i o n  D i s t r i c t  N o .  V ("PADD-V")

c o m p r i s e s  t h e  S t a t e s  o f  A l a s k a ,  H a w a i i ,  C a l i f o r n i a ,
O r e g o n ,  W a s h i n g t o n ,  A r i z o n a ,  a n d  N e v a d a .

2. E IA ,  P e t r o l e u m  S u p p ly  A n n u a l  a n d  P e t r o l e u m  S u p p ly
M o n th ly .
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4. E F F E C T  O F  T H E  E X P O R T  B AN  
O N  A L A S K A  C R U D E - O IL  P R O D U C T IO N

4.1 S T A T U S  O F  N O R T H  S L O P E  P R O D U C IN G  P R O P E R T IE S  A N D
P R O S P E C T S

4.1.1 P R U D H O E  B A Y .  T h e  P r u d h o e  B a y  f i e l d ,  w h ic h  w a s  d i s c o v ­
e r e d  in  1968, is t h e  l a r g e s t  o i l- p r o d u c i n g  p r o p e r t y  in N o r t h  A m e r i c a .  
T h e  m a in  S a d l e r o c h i t  r e s e r v o i r  o r i g i n a l l y  h a d  a n  e s t i m a t e d  23 b i l l i o n  
b a r r e l s  o f  o i l  in  p l a c e ,  o f  w h i c h  a b o u t  11 b i l l io n  a r e  c o n s i d e r e d  
r e c o v e r a o l e  b y  p r im a r y ,  w a t e r f l o o d  a n d  m i s c i b l e - g a s - r e c o v e r y  t e c h n o l ­
o g i e s .  P r o d u c t i o n  f r o m  t h i s  r e s e r v o i r  h a s  b e e n  n e a r l y  s t e a d y  a t  1.5 
m i l l i o n  b a r r e l s  p e r  d a y  ( "m m b/d ")  s i n c e  1979, b u t  a l l  t h r e e  m a j o r  
p r o d u c i n g  c o m p a n i e s  e x p e c t  o u t p u t  t o  d r o p  o f f  r a p i d l y  b e g i n n i n g  in l a t e  
1988 o r  e a r l y  1989. A v e r a g e  p r o d u c t i o n  in  1991 c o u l d  b e  a s  l o w  a s  1.1 
m m b / d .1

A R C O  A l a s k a ,  I n c .  i s  o p e r a t o r  f o r  t h e  e a s t e r n  a r e a  o f  t h e  P r u d h o e  
B a y  u n i t  a n d  S t a n d a r d  A l a s k a  P r o d u c t i o n  C o m p a n y  ( f o rm e r l y  S oh io )  
o p e r a t e s  t h e  w e s t e r n  a r e a .  A s  o f  t h e  e n d  o f  1986 t h e  p r o d u c e r s  h a d  
i n v e s t e d  $12-13 b i l l i o n  a t  P r u d h o e  B a y .

P r u d h o e  B a y  w a s  i n i t i a l l y  d e v e l o p e d  u s in g  640-acre  s p a c i n g  f o r  
w e l l s  t h a t  c o m m e n c e d  p r o d u c t i o n  a t  u p  t o  20 m b/d  e a c h .  I n f i l l  d r i l l i n g  
a t  a  s p a c i n g  o f  160 a c r e s  c o m m e n c e d  s h o r t l y  a f t e r  p r o d u c t i o n  b e g a n  in  
1977; a n  8 0 - a c r e - s p a c in g  p r o g r a m  c o m m e n c e d  in  1981 a n d  c o n t i n u e s  
t o d a y .  F u r t h e r  i n f i l l  d r i l l i n g  o v e r  t h e  n e x t  f e w  y e a r s  w i l l  r e s u l t  in  w e l l  
s p a c i n g  a t  4 0- ac re  i n t e r v a l s  a n d  r e c o v e r  a n  a d d i t i o n a l  80-100 m i l l i o n  
b a r r e l s .  In 1986 a  t y p i c a l  P r u d h o e  B a y  w e l l ,  w i t h  a n  a v e r a g e  m e a s u r e d  
d e p t h  o f  10,500 f e e t ,  c o s t  a b o u t  $2.4 m i l l i o n .  By t h e  e n d  o f  1986, 835 
w e l l s  h a d  b e e n  d r i l l e d  a n d  a n  a d d i t i o n a l  350 w e l l s  a r e  c u r r e n t l y  p l a n n e d  
f o r  f u l l  f i e l d  d e v e l o p m e n t .

T o  h e l p  m a i n t a i n  p r o d u c t i o n  r a t e s ,  a  $2-b il l ion  w a t e r f l o o d  p r o j e c t  
b e g a n  o p e r a t i n g  in  1984. T h e  w a t e r f l o o d  p r o j e c t  w i l l  i n c r e a s e  r e c o v e r y  
b y  a b o u t  1 b i l l i o n  b a r r e l s .  A n  $800-m il l io n  n a t u r a l- g a s - l i q u id s  E O R  
( "m i s c ib l e  g a s ")  p r o j e c t  b e g a n  o p e r a t i o n  in  D e c e m b e r  1986. T h e  p r o j e c t  
w i l l  p r o c e s s  50 m b/d  o f  n a t u r a l - g a s  l i q u i d s  ( "N G Ls")  t o  b e  b l e n d e d  i n t o  
t h e  c r u d e - o i l  s t r e a m  in  T A P S  a n d ,  w i l l  e v e n t u a l l y  r e s u l t  in  a d d e d  
r e c o v e r y  o f  135 t o  190 m i l l i o n  b a r r e l s  o f  o i l ,  a s  w e l l  a s  365 m i l l i o n  
b a r r e l s  o f  N G L s .

O t h e r  P r u d h o e  B a y  o w n e r s  a r e  E x x o n  C o m p a n y ,  U .S .A . ,  A m e r a d a  
H e s s ,  C h e v r o n  U .S .A . ,  L o u i s i a n a  L a n d  dc E x p l o r a t i o n  C o m p a n y ,  M a r a ­
t h o n  O i l  C o m p a n y ,  M ob i l  O i l  C o r p o r a t i o n ,  P h i l l i p s  P e t r o l e u m  C o m p a n y ,  
G e t t y  O i l  C o m p a n y  (T ex a co ) ,  S h e l l  a n d  B r i t i s h  P e t r o l e u m .

4.1.2 EILEEN PROSPECT. T h e  E i l e e n  F i e l d ,  a l s o  c a l l e d  W e s t  E n d  
b e c a u s e  o f  i t s  l o c a t i o n  a t  t h e  w e s t  e n d  o f  t h e  P r u d h o e  B a y  u n i t ,  
i n v o l v e s  t h e  s a m e  S a d l e r o c h i t  f o r m a t i o n  t h a t  c o n t a i n s  t h e  m a i n  P r u d h o e  
B a y  r e s e r v o i r ,  a n d  w i l l  b e  o p e r a t e d  b y  S t a n d a r d  a s  p a r t  o f  t h e  P r u c ^ o e  
B a y  u n i t .  H o w e v e r ,  in  t h e  E i l e e n  s e c t o r  t h e  r e s e r v o i r  i s  c o m p o s e d  o f  
c a r b o n a t e s ,  a n d  h a s  t o  b e  d r i l l e d  s e p a r a t e l y  b e c a u s e  o f  i t s  s t r a t i g r a p h i c  
s e p a r a t i o n .  T h e  E i l e e n  s e c t o r  i s  s a i d  t o  h a v e  m i l l i o n  b a r r e l s  o f  o i l  in
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place with about 150 million barrels of recoverable reserves. When 
developed, production from the field is expected to peak at 60-70 mb/d.

In 1985 when Standard announced plans to develop the Eileen 
field, the company estimated that the total field development cost 
would be about $300 million —  roughly $100 million for facilities and 
$200 million for the 72-well drilling program. Through 1986 the 
companies had spent $50 million on the project. Pipe for a 15-mile line 
to connect Eileen to a Prudhoe Bay processing center and well-line 
materials are in storage on the North Slope and the drill pads 
themselves have been completed. However, the uncertain oil-price 
outlook led the owners to suspend completion the Eileen project in 
December 1986. The gas-injection compressor, which will arrive on the 
1987 sealift, will be stored on the North Slope; current planning is for a 
resumption of development in connection with an anticipated 1988 
startup.

4.1.3 KUPARUK RIVER. The Kuparuk River field, centered 
onshore about 40 miles west of Prudhoe Bay, contains the second- 
largest producing oil reservoir in North America. Kuparuk, operated by 
Arco Alaska, Inc., is estimated to have about 5 billion barrels of oil in 
place, of which 1 . 5  billion are believed recoverable with primary and 
existing waterflood technology. Production, which began in 1981, 
reached a peak of 310 mb/d in January 1987. At the end of 1986 
cumulative field-development costs were about $2 . 8  billion and full 
field development was expected to total $4 billion. Kuparuk production 
is expected to fall below 100 mb/d by the mid-1990s.

A field-wide waterflood project and a third production facility 
were added in 1986. However, in 1986, because of falling oil prices, 
Arco reduced the number of drilling rigs in Kuparuk from four to one. 
Initial production rates from Kuparuk wells ranged from 200 to 2,000 
barrels per day. Since Kuparuk is a soiution-gas-drive reservoir, rates 
will decline such that the average over the life of the field will be 
toward the low end of this spectrum.

At the end of 1986 a tr>tal of five hundred wells, with an average 
depth of about 6,000 ft. had been drilled in Kuparuk. In 1986 the 
typical Kuparuk well cost $1.5 million. Full development of Kuparuk 
will require more than 700 wells.

Other Kuparuk owners are Standard Alaska Production Company, 
BP Alaska Exploration, Inc., Mobil Oil Corporation, Chevron U.S.A., 
Inc, Union Oil Company of California, and Exxon Company, U.S.A.

4.1.4 MILNE POINT. Milne Point, operated by Conoco, Inc., is the 
smallest field on the North Slope yet brought into production, and the 
first field on which production has been interrupted because of low oil 
prices. The field, located about about 35 miles northwest of Prudhoe 
Bay encompasses upland and submerged trac ts and is part of the 
Kuparuk River Cretaceous sands reservoir formation. The Milne Point 
unit has about 180 million barrels in place in the Kuparuk formation and 
about 1.6 billion in place in the Cretaceous sands formation. An 
estimated 60 million barrels are recoverable from the Kuparuk in the 
Milne field using primary and existing waterflood recovery technology.
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An additional 40 million barrels could be recovered using tertiary and 
more advanced recovery techniques from the Cretaceous sands within 
the Milne field.

Production began in November 1985 and Conoco anticipated that 
1986 production would reach 30 mb/d. From the start of production
45,000 b/d of water was injected into the Milne Point reservoir to 
maintain pressure and maximize recovery. Thus Milne became the first 
North Slope field to employ a secondary recovery technique during 
initial production. However, because of problems with the reservoir, 
peak production reached only 24 mb/d.

In February 1986, because of falling oil prices, Conoco suspended 
drilling operations a t Milne Point. Milne Point production was shut 
down in January 1987, but is being maintained in a "warm" shutdown 
mode so that production could be resumed almost immediately if oil 
prices rose. By the end of 1986 Conoco had invested $471 million in the 
project. When Milne Point production was shut down the field had 34 
production and injection wells, averaging 9,000 feet in depth. Drilling 
costs have averaged $ 2  million per well.

In its "warm" shutdown, Conoco is incurring $1 million per month 
in operating costs, nearly what the company would spend if the field 
were in production. Although low oil prices are the primary reason for 
the shutdown, other factors are tha t Conoco is not a TAPS owner and 
Milne is assessed a higher royalty than other North Slope producing 
fields. Conoco has indicated that lifting the export ban on ANS crude 
would provide a strong incentive for resuming production from the 
Milne Point field.

If production resumed, but no additional field development occur­
red, only about 15-20 million barrels would be produced from the field. 
However, Conoco indicated that an additional capital expenditure of 
about $35 million would allow production of the field’s 60 million barrel 
reserve. No estim ates are available regarding the cost of producing the 
Cretaceous pay in Milne, but would likely be more than double what has 
been spent a t Milne to date.

Other Milne Point partners are Chevron U.S.A., Inc. and Cities 
Service Oil <5c Gas Corp.

While the Milne Point unit is rather small as North Slope 
producing properties go, its economically marginal status makes it 
better than the huge and prolific Prudhoe Bay and Kuparuk units, as an 
illustration of the development problems and production prospects for 
new fields in the A rctic.

4.1.5 LISBURNE. The Lisburne field, operated by Arco Alaska, 
Inc., includes onshore and offshore areas within the Prudhoe Bay Unit. 
The field underlies the the Prudhoe Bay producing formation and 
extends under Prudhoe Bay (the body of water). The field has an 
estimated 2 . 7  billion barrels of oil in place, exclusive of outlying 
portions of the field that are not expected to become economic. An 
estimated 250-300 million barrels are now considered recoverable under 
primary depletion supplemented by gas injection recovery technology. 
Waterflood recovery technology will probably eventually provided added
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production, but no confident estim ate of total volumes can be made 
prior to the accumulation of operating experience in the field.

Lisburne production began in December 1986 at an initial rate of 
35 mb/d from 25 producing wells drilled to ari average depth of 11,000 
feet. Field production is expected to peak in the mid-1990s at 80-100 
mb/d. As of December 1986 Lisburne field development costs totalled 
$780 million including $ 2 1 0  million for production and injection wells*

Lisburne development involves the construction of one offshore 
and five onshore drillsites which will accommodate a to tal of 192 wells. 
The offshore drillsite, which includes a gravel causeway to shore, will 
be designed for 24 production wells and eight gas-injection wells. Oil 
will be transported nine miles from the Lisburne Production Center to 
TAPS Pump Station One via a 16-inch pipeline.

When Lisburne production began in December 1986, cumulative 
project development costs were just under $ 1  billion. Well costs, the 
biggest component of Lisburne's long-term capital cost have been 
reduced from about $5 million to $3.5 million apiece, but owing to the 
much greater depth (14,000 ft. vs. 8,500 ft. a t Prudhoe Bay), these wells 
are still much more costly than the average Prudhoe Bay production 
well. Full development is expected to cost on the order of $1.5 billion.

The offshore site has been delayed until a t least 1990 pending 
completion of an environmental impact sta tm ent ("EIS") by the Army 
Corps of Engineers regarding the causeway. The offshore wells are 
needed to allow the most efficient drainage of the reservoir. Infill 
drilling is anticipated on 160-acre well spacing in the 1990's. Full field 
development will require 180 gas-injection and production wells.

Lisburne is a difficult, reservoir to produce because it lies in an 
older geologic formation composed of limestone/dolomite, a rock that 
is less porous than the sandstone of the Prudhoe Bay and Kuparuk 
formations. Lisburne is the first reservoirs of this type to be developed 
in Alaska.

Exxon Company, U.S.A and Standard Alaska Production Company 
are partners in the Lisburne field.

4.1.6 ENDICOTT. The Endicott field, which is expected to begin 
production in late 1987, will be the first commercial production from 
the U.5. side of the Beaufort Sea. The field, centered about 15 miles 
northeast of the main Prudhoe Bay operating facilities, borders the 
eastern side of the Prudhoe Bay Unit. Endicott, operated by Standard 
Alaska Production Company, will be the third largest producing field in 
Alaska.

The Endicott field, which encompasses about 42,200 acres, has an 
estimated 1 billion barrels of oil in place with 350 million barrels 
recoverable from primary and existing waterflood technology. Produc­
tion is expected to peak a t 100 mb/d in 1988-1992.

The project development includes two man-made gravel islands 
about 2.5 miles off the coast of the Sagavanirktok River delta in water 
depths ranging from 8 to 10 feet. The islands are interconnected and 
connected to shore by a gravel causeway. The 45-acre main production
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island is the largest island ever built in the Beaufort Sea. Initial 
production from Endicott will be from 32 to 34 wells drilled to an 
average depth of 10,400 ft. Initial production from Endicott wells is 
expected to be 3 to 5 mb/d, but this rate will fall off quickly. Full field 
development will require 100  wells.

The Endicott project has had the most dramatic drop in develop­
ment costs of any North Slope field. Preliminary scoping of the project 
in the early l^au's estim ated that field development would cost $3 . 8  
billion. This approach was rejected as uneconomic. After substantial 
revisions, the owners allocated $ 2  billion for full field development of 
Endicott.

By the time oil prices began to plummet, Endicott module 
fabrication and island construction were well under way. Lower oil 
prices forced project planners to increase their cost cutting and 
efficiency efforts, but '.he biggest price break came from lower prices 
for module construction, gravel, tubular steel, and the like. Thus to 
date the primary impact of falling oil prices on Endicott has been that 
the field will be developed for a little  more than half the authorized 
amount. The full field production costs are expected to be $1.14 
billion: $550 million fo r facilities, $50 million for pipelines, $130 million 
for islands and causeways and $410 million for wells. By the end of 
1987 all but $285 million of the $1.14 billion will have been expended 
with most of the remaining cost allocated for additional wells.

Falling oil prices caused a reduction in development drilling 
activity in the Prudhoe Bay, Kuparuk, Lisburne and Milne Point fields. 
There was no decrease in Endicott drilling because the two rigs, which 
had been specially built for Endicott field requirements, had long term 
contracts with high cost cancellation penalties. A significant differ­
ence between Endicott and Prudhoe Bay is that primary and secondary 
recovery capabilities will be part of the production facilities a t 
Endicott from the outset. As a result waterflood, low pressure 
separation, gas reinjection and gas lift can be initiated a t Endicott 
without additional capital expenditures.

Other partners in the Endicott Field are Amoco Production Co., 
Arco Alaska, Inc., Exxon Corp., Union Oil Co. of California, Doyon 
Ltd., Cook Inlet Region, Inc., and NANA Regional Corp. Inc.

4.1.7 WEST SAK. The 250-square-miIe West Sak field, which is 
operated by Arco Alaska, Inc., is onshore and overlies a large portion of 
the Kuparuk River oil field. The reservoir, which has an estimated 15- 
to-40 billion barrels of oil in place, may turn out to be the largest 
accumulation of oil in the United States. However, using the technolo­
gy so far developed in Arco's pilot project, S tate geologists estim ate 
only about 750 million barrels to be recoverable. It is in order to note 
(1) that both the amount of oil in place and the ultimate production 
potential of West Sak and associated accumulations of heavy oil in the 
Cretaceous zone on the North Slope are highly controversial, indeed 
emotion-laden, issues among industry geologists and engineers, and (2 ) 
that we have yet to find any such authority who is willing to make an 
estimate for attribution. In the light of California experience with 
gigantic heavy-oil deposits, however (see Section 5), there is a good
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chance that estimates of ultimately recoverable volumes will expand 
dramatically in the future. (More than one highly authoritative 
individual privately speculated about oil-in-place volumes "on the 
order" of 100 billion barrels; another, however, was vehement that 
"none of that stuff will be commercial in our lifetime.")

West Sak oil is a thick, molasses-like, low-grade crude. The 
reservoir is composed of unconsolidated mushy sand that tries to flow 
into the well bore when substantial flow rates are attempted. The West 
Sak field is a t a shallower depth which is closer to an overlying 1,800 
foot-thick layer of permafrost and has a reservoir temperature of about 
70 degrees F., compared to 140° for the Sadlerochit.

To date the only development in West Sak has been a two-year 
pilot project that involved eight production wells and five water- 
injection wells and one water-source well in an area about one-half mile 
square. The production and injection wells were drilled to a depth of
4,000 feet. Water for the injection wells was heated and reinjected 
under high pressure into the West Sak formation. For the pilot project 
the producing wells, which were located less than 500 feet apart.

If West Sak proceeds to full development, the producing wells 
would probably be located on areas ranging from 20 to 40 acres, with 
injection wells located between them. Full development of West Sak 
with the established technology would require up to five thousand 
closely spaced production and injection wells.

In 1984 Arco had estimated tha t the West Sak could be in full 
production by the la te  1980's; however, the company suspended work on 
the West Sak pilot project in December 1986. Arco is still evaluating 
the pilot project results and undertaking substantial research to deter­
mine how the reservoir can eventually be economical to produce.

The other West Sak pilot participants are BP, Standard, and 
Exxon.

4.1.8 SEAL ISLAND. In June 1984 Shell Oil Company announced 
that a second well a t the Seal Island prospect in the Beaufort Sea 
confirmed that the discovery was a commercial one (at early 1984 oil 
prices) that could lead to the recovery of 300 million barrels of oil. The 
announcement represented the firs t commercial discovery in OCS 
waters on the U.S. side of the Beaufort Sea. The wells were drilled 
from a man-made gravel island in 39 fee t of water ubout five miles off 
the coast, 12 miles from the northern edge of the Prudhoe Bay field. 
Initially Shell indicated th a t production could begin as early as 1992, 
however it is unlikely tha t production will begin before the early or la te 
1990s.

Drilling a t Seal Island began in June 1983. The first well flowed 
a t a rate between . 6  and 5  mb/d and the second well tested a t a stabil­
ized rate of 5 mb/d. Oil was found in the Sadlerochit formation a t 
depths below 12,750 feet. Oil from Seal Island is rated a t  40 degrees 
gravity, lighter than the 26-to-27-degree oil produced a t Prudhoe. 
Lighter weight oil sells for a higher price because it is a higher quality 
oil which is easier and less costly to refine into gasoline and jet fuel 
than Prudhoe Bay crude. A third well was drilled from Seal Island on a
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Texas Eastern lease block to a depth of 14,490 feet and tested at up to
2.6 mb/d. The fourth well, on an Amoco lease, which was drilled to a 
depth of 16,200 ft., was plugged and abandoned without testing. Shell 
and partners paid $122 million for eight blocks in the Seal Island 
prospect, spent $33.2 million on gravel island construction and $ 8 6  
million more to drill and test four wells.

In January 1986 Amerada Hess Corporation drilled a third well 
into the Seal Island prospect from a well located on Northstar Island 
which is 19,000 ft. northwest of the Seal Isiand discovery well. The 
Amerada Hess well flowed a t rates of as much as 4.7 mb/d a t a depth 
near 12,000 ft. This strike extended Shell's Seal Island discovery about 
5 miles west. The Northstar operation may increase reserve estimates 
in the Seal Island area. Amerada Hess cancelled plans for further drill­
ing when oil prices plunged. Shell's partners in the Seal Island prospect 
are Amerada Hess Corp, Amoco Production Co., Texas Eastern Explora­
tion Co., and Murphy Oil U.S.A.

4.1.9 OTHER PROSPECTS IN ARCTIC ALASKA. In addition to 
the aforementioned fields, there are a number of other North Slope and 
Beaufort Sea prospects which may be developed if oil prices improve:

Ugnu Sands: The largest of these prospects is the Ugnu Sands, 
which underlie Kuparuk. The tarlike resource, estimated to contain 
about 10 billion barrels, would be much more difficult and expensive to 
produce than West Sak. The resource is not expected to be developed 
before the year 2 0 0 0 .

Sandpiper: Shell's Sandpiper Island, a $28-million gravel island in 
49 feet of water is located about six miles from shore, and 11 miles 
northwest of Seal Island* The company completed one well in 1985 and 
Amoco took over operation of the second well in 1986. Oil flowed at 
stabilized rates of 500 to 2,500 b/d of 40-52 degree gravity oil. No 
announcements have been made regarding recoverable reserves.

Point Thomson: The Point Thomson Unit, operated by Exxon, is 
located on the coast of the Beaufort Sea about 50 miles east of the 
Prudhoe Bay field and just west of ANWR. Fifteen exploration wells in 
the Point Thomson Unit have indicated that the field is predominately 
gas —  with an estim ated 6  trillion cubic fee t in recoverable reserves. 
The field also contains an estimated 600 million barrels of crude oil and 
condensate in place. Various development strategies are under consid­
eration, including a  gas-cycling project that would allow recovery of 
liquids prior to installation of a transportation system for North Slope 
gas.

Colville Delta: In 1985 Texaco discovered oil in the Colville Delta 
area, which is located sixty miles west of Prudhoe Bay and about 8 
miles west of the Kuparuk River Unit. The discovery well, which was 
located in water 1-1/2 to 2 fee t deep and drilled led to a depth of 9,500 
feet, flowed at ra tes of up to 1,075 b/d of 25 degree gravity oil. Fol­
lowing the discovery Texaco drilled two delineation wells, but results 
have not yet been reported. There is a chance that the field could ex­
tend as far north as Federal OCS waters. Amerada Hess also drilled 
one well on the Colville Delta prospect in 1986. If the Colville proves
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to be economic and is eventually developed, the development will prob­
ably be similar to Kuparuk in a great number of wells will likely be 
required.

Gwydyr Bay: In early 1987 two independent Texas oil companies, 
Vaughn Petroleum, Inc., and CM Oil and Gas Corp., both of Dallas, 
drilled a well and a "sidetrack" well in the Gwydyr Bay unit; neither was 
deemed capable of production. Vaughn/CM plans an additional well in 
January 1988 and another in January 1989. The partnership estimates 
that the total costs for all three wells will be about $15 million. Nine 
exploration wells had been drilled in the Gwydyr Bay unit prior to the 
present Vaughn/CM program, of which four were deemed to be capable 
of commercial production.

Phoenix Prospect: Tenneco is evaluating the results of drilling on 
the Phoenix Prospect, using the Canmar Single Steel Drilling Caisson 
(SSDC) on a prefabricated mat in about 60 ft. of water north of the 
Colville River delta. The prospect is about 12 miles from the Mukluk 
venture, which was abandoned in 1983, and the operator hopes to find 
some of the oil that that was anticpated, but not present, in the Mukluk 
structure. As of February 1987, the project has cost $42.9 million and 
total project costs are budgeted at about $70 million. If the drilling 
results indicate a commercial property, production could begin five 
years after the development decision.

Niakuk: In 1986 Standard Alaska Petroleum Co. drilled another 
exploratory well in the Niakuk prospect area of Prudhoe Bay which is 
inside the barrier islands near Heald Point. Two earlier offshore probes 
yielded unconfirmed oil shows. The target is a possible fault block 
extension of Sag River pay, which has proved productive in Prudhoe 
Bay field. No information on the result has been made public.

Tern Prospect: In 1982 Shell drilled an exploratory well from the 
Tern Prospect, a gravel island in about 22 fee t of water, about 10 miles 
offshore in the Beaufort Sea. Shell drilled a second well in 1983 and is 
currently drilling a third well from the island. No drilling results have 
been reported.

A rctic National Wildlife Refuge: The Arctic National Wildlife 
Refuge ("ANWR") is the best prospect for a Prudhoe Bay type find in 
the North Slope area. In November 1986 the U.S. Fish and Wildlife 
Service recommended that the Interior Department open ANWR's 
coastal plain for oil and gas leasing. The agency said the coastal plain 
has (only) a 19-percent chance of containing commercially producible 
hydrocarbons, but if such resources are present, there is a 9 5-percent 
probability of more than 4 . 8  billion barrels of oil in place and 600 
million barrels of recoverable reserves. To date the only drilling in the 
refuge has been by Chevron on Kaktovik Inupiat Corporation lands. The 
results of this drilling are still confidential. Seismic studies have 
identified 26 potential oil structures in the coastal plain. ANWR is 50 
to 150 miles from TAPS, however, and because of controversy over the 
necessary Congressional approval for petroleum development in the 
refuge, the earliest that production from the area could occur is the 
mid-1990*s.
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4.2.1 PRODUCTION IN 1990, 1995, AND 2000 WITH THE BAN.
Table 1.2.1 showed the most likely scena'io of Alaska North Slope Oil 
production by field over the period 1987-2005, assuming the export ban 
is continued. Total ANS production falls from a peak of 1,79 mmb/d in 
1987 to 1,42 mm/b in 1990, 1.03 mmb/d in 1995, and .93 mmb/d in the 
year 2000. Prudhoe Bay dominates total production volumes through­
out, declining from 1.47 mmb/d in 1987 to 1.05 mmb/d in 1990, 0.62 
mmb/d in 1995, and 0.36 mmb/d in the year 2000. Prudhoe Bay 
production volumes in the table do not include 50-60 mb/d of natural- 
gas liquids removed and added to the TAPS throughput from the 
miscible-gas EOR project.

Production from Kuparuk, the next largest North Slope oilfield, 
falls from 280 mn/d in 1987 to 210 mb/d in 1990, 166 mb/d in 1995, and 
102 mb/d in the year 2000. Lisburne production is expected to increase 
from 40 mb/d in 1987 to 80 mb/d in the early 1990s before declining to 
around 30 mb/d in 2000. Production lrom the Endicott field is 
anticipated to begin in 1988 and increase quickly to 100 mb/d by 1990 
before declining also to around 30 mb/d in 2000. Production from the 
smaller Milne Point field declines slowly from 20 mb/d afte r the 
anticipated resumption of output in 1988.

Without the opportunity to export North Slope crude, low project­
ed wellhead prices are likely to discourage, or a t least delay, develop­
ment of new offshore fields such as Seal Island and any future OCS 
discoveries until the late 1900s. Likewise, commercial development of 
the huge accumulation of heavy oil overlying the Kuparuk River field is 
unlikely to be feasible until the price a t TAPS pump station No. 1 rises 
a t least $7 per barrel above the current level. The most likely scenario 
anticipates production rates reaching 80 mb/d for Seal Island and 150 
mb/d from West Sak by the la tte r half of the 1990s. By 2000, we also 
anticipate th a t other now-undeveloped fields will contribute more than 
150 mb/d of production.

4.2.2 ADDITIONAL PRODUCTION AVAR,ABLE WITHOUT THE 
BAN. Lifting the export ban has a large effec t on currently marginal or 
submarginal oil fields such as Seal Island and West Sak because the 
value of new production would rise by more than the average wellhead 
values on the North Slope, as discussed in Chapter 3. However, an 
improvement in the wellhead price of incremental production of up to 
$ 4  per barrel would not be sufficient to bring commercial development 
of the Seal Island and West Sak prospects within the next seven years, 
given the assumed scenario for world oil prices. Development of these 
and other marginal fields would proceed more quickly, however. If 
world oil prices turn out to be higher than assumed for this report (say, 
in the vicinity of today's $18 per barrel, rather than the assumed $15), 
the sensitivity of North Slope production to the export ban would 
increase markedly.

Table 1.2.1 also showed the most likely production for ANS fields 
assuming that the export ban is lifted. Prudhoe Bay production declines 
somewhat more slowly because of additional drilling investment and

4.2 ALASKA NORTH SLOPE CRUDE-OIL PRODUCTION WITH AND
WITHOUT THE BAN
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development of the Eileen play. Expansion of the miscible-gas EOR 
project to the western side of the Prudhoe Bay field is also possible a t 
higher wellhead prices, but no additional production from this source is 
included in the figures in Table 1.2.1 Development of the Sag River and 
Niakuk plays adjacent to Prudhoe Bay may also be feasible, but were 
likewise ignored in the most-likely scenario for the assumed price.

Higher marginal wellhead prices available from exports would be 
likely to bring on additional drilling and EOR investments at Kuparuk, 
where oil-recovery is exceptionally sensitive to the pace of develop­
ment, and the feasibility of ongoing development very sensitive, even in 
the short run, to realized prices. In the most likely scenario, Kuparuk 
production rates would be 20 mb/d higher in 1990 if the export ban is 
eliminated. Lesser incremental production volumes from lifting the ban 
are anticipated at the remaining fields. Development of the Lisburne 
field would proceed more rapidly, for example, bringing on higher 
production rates by 1990. Development plans for the Endicott field 
would be affected little, but field life would be extended several years 
by a $4-per-barrel price increase. Higher marginal wellhead prices 
would allow completion of the original development plans for Milne 
Point, which would tap 60 million barrels of total recoverable reserves.

Incremental ANS crude-oil production shown in Table 1.2.1 does 
not include the potential contribution of new discoveries on the federal 
OCS. Newly discovered fields would be brought into production more 
quickly under a higher anticipated wellhead price. Higher wellhead 
prices for incremental ANS production would also stimulate exploration 
activities on the North Slope, probably leading to further discoveries. 
Since these effects are not counted in the figures, the projected impact 
on Alaska crude-oil production of lifting the export ban are likely to  be 
conservative.
4.3 IMPACT ON ALASKA STATE REVENUES.

Additional petroleum revenues that the State of Alaska may 
receive from lifting the export ban include petroleum lease revenues 
from producing fields (royalties and net-profit shares), production taxes 
(severance tax and conservation tax), sta te  corporate income tax, and 
the state-assessed (but locally levied and received) petroleum property 
tax. First, we deal with additional revenues the sta te  would receive 
owing to the higher wellhead prices as such, assuming there is no 
change in production volumes. Then, we examine the total effects on 
S tate revenue, including the e ffec t on revenues from incremental 
production and the investments needed to bring it about.

4.3.1 IMPACT ON PETROLEUM REVENUES FROM BASE PRO­
DUCTION VOLUMES. Table 4.3.1. shows the revenues the State could 
expect if exports continued to be prohibited; Table 4.3.2 is the S ta te  
revenues to be expected from the prices that would prevail if exports 
were permitted if production volumes were unaffected. Table 4.3.2 
shows the projection of additional state revenues under those circum­
stances. These figures assume that there is no change in the curren t 
sta te  tax structure as it relates „o the petroleum industry. The average 
weilhead prices for th is scenario are calculated assuming that the
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T ab ic  0.3.1
SUMMARY OF TOTAL ALASKA AND FEDERAL REVENUES

WITHOUT EXPORTS 
(millions of 1987 dollars)

Y e a r

O i  1 
P r o d u c e d  
( M M B / y r )

R o y a l t  y  
4 - P r o f  i t  

S h a r e

P r o d u c -  
1 1 o n  
T a x e s

P r o p e r t y
T a x e s

S t a t e
I n c o m e

T a x

T e f a l
S t a t e

R e v e n u e s

T  o t  - • 1 
P e d e r a  1 

R e v e n u e s

1 9 3 7 6 5 3 .  4 4 6 1 .  5 3 9 6 .  3 1 2 9 .  9 1 2 1 6 -  0 *\ c. t

1 9 3 8 6 1 2 .  3 4 7 9 .  6 3 9 5 .  5 2 2 7 .  5 1 2 4 . 0 1 2 2 6 . 6 2 2 5 . 0

1 9 3 9 5 7 0 .  3 4 3 8 .  7 3 7 0 .  1 2 2 5 . 8 1 1 7 . 7 1 2 0 2 . 3 2 8 3 * . 3

1 9 9 0 5 1 9 . 6 4 3 3 .  6 3 2 7 .  4 1 0 9 .  8 1 1 4 2 . 3 3 9 4  . 7

1 9 9 1 4  9 6 .  1 5 3 4 .  5 “I ' u l ' m  Z ' 2 1 0 .  l 1 0 6 .  4 1 2 0 4 .  1 5 3 0 .  5

1 9 9 2 4 3 2 .  9 5 1 5 . 0 3 3 5 .  5 1 9 8 .  1 1 0 2 .  7 1 1 5 1 . 3 4 3 6 .  7

1 7 9 * 3 C o " .  9 4 9 3 .  8 3 1 9 .  9 1 9 7 . 2 9 9 .  7 1 1 0 6 . 7 1 4 7 : .  5

1 9 9 4 3 9 4 .  2 4 1 5 .  7 .  *■> 2 1  J . 0 9 1  . 1 9 4 7 .  0 - 1 1 3 . 6

1 9 9 5 3 7 7 .  4 3 8 6 .  3 1 9 3 . 3 2 3 5 . 5 9 2 . 3 9 0 7 .  3 9 6 . 0

1 9 9 6 3 6 5 .  4 6 3 5 .  4 2 8 1 . 2 2 3 2 . 0 9 7 . 6 1 2 4 6 .  1 7 3 2 . 5

1 9 9 7 3 5 6 .  8 6 1 2 .  3 2 3 2 .  7 2 1 9 . 5 9 4 .  0 1 1 5 8 . 4 6 9 1 .  7

1 9 9 8 3 5 6 . 6 6 0 1 . 7 1 9 3 .  0 2 0 6 . 3 9 2 . 3 1 0 9 3 . 7 6 8 2 .  S

1 9 9 9 3 3 5 .  7 5 6 0 .  2 1 5 2 .  2 1 9 4 . 0 8 6 .  9 9 9 3 .  2 6 2 2 .  2

2 0 0 0 3 3 7 . 2 5 6 2 .  4 1 6 1 . 7 1 8 0 .  9 8 4 .  7 9 8 ? .  8 6 9 0 .  4

2 0 0 1 7 0 3 .  1 5 0 5 .  2 1 2 2 .  6 1 6 3 .  7 7 6 .  3 8 6 7 .  9 5 9 7 .  3

2 0 0 2 2 7 2 . 5 5 5 6 .  3 9 0 .  6 1 4 6 .  5 6 3 .  5 8 6 2 .  3 4 8 0 . 2

2 0 0 3 2 4 5 .  2 4 9 7 . 5 6 4 .  4 1 2 9 . 2 6 1 . 3 7 5 2 .  4 4 1 0 . 5

2 0 0 4 2 2 0 .  6 4 4 4 .  4 4 4 .  6 1 1 2 . 0 5 4 .  5 jLCTC CT O  -* -J . w* 3 4 7 .  9

2 0 0 5 1 9 8 .  6 4 6 8 .  9 3 0 .  3 9 4 . 8 4 8 .  2 6 4 2 .  3 2 6 7 .  9

2 0 0 6 1 7 3 . 3 4 0 8 .  6 2 2 .  1 7 7 . 5 4 0 .  7 5 4 8 .  9 1 L. I  ■ *mJ
2 0 0 7 1 5 6 .  7 3 6 3 .  4 1 6 .  2 6 2 .  7 3 5 . 7 4 7 e . O 1 8 8 . 9

2 0 0 8 1 4 1 . 4 T n n  q 1 1 . 1 4 9 .  3 3 1 . 3 4 1 4 . 6 1 7 6 . 0

2 0 0 7 1 2 5 .  1 2 8 1 .  B 7 . 0 3 7 . 4 2 6 .  9 3 5 3 .  O 1 4 1 . 2

2 0 1 0 1 1 3 . 0 2 4 9 .  8 3 .  7 3 1 . 7 2 4 .  1 3 0 9 .  3 1 0 9 .  1

2 0 1 1 1 0 2 . 2 2 2 0 . 8 1 .  4 2 7 .  9 2 1 . 7 2 7 1 . B 7 6 .  1

2 0 1 2 9 2 .  4 1 9 4 . 5 0 .  2 2 4 .  1 1 9 . 5 2 3 8 .  2 4 6 .  3

2 0 1 3 5 3 . 4 1 1 5 .  0 0 .  1 2 0 .  3 1 2 .  4 1 4 7 .  S 2 5 .  6

2 0 1 4 4 8 . 7 9 9 . 6 0 .  1 1 6 . 5 1 1 . 0 1 2 7 .  2 1 5 . 0

2 0 1 5 4 4 .  4 8 5 . 9 0 .  1 1 2 . 7 9 . 7 1 0 8 .  3 5 .  4

T O T A L 8 6 1 7 1 2 0 4 6 4 3 5 5 3 9 9 1 1 9 7 1 2 2 3 6 3 8 7 4 9

N P V  ( 1 0 7 . ) 4 4 7 0 2 3 7 2 1 7 6 6 8 7 7 9 4 8 5 3 1 7 1
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SUMMARY OF TOTAL ALASKA AND FEDERAL REVENUES 
WITH EXPORTS? PRODUCTION UNCHANGED 

(millions of 19S7 dollars)

Table 4.3.2

D i 1 R o y a l t y  P r o d u c -  S t a t e  T o t a l  T o t a l

Y e a r
P r o d u c e d  
<MMB/yr)

+ P r  o - f  1 1  
S h a r e

t i  o n  
T a x e s

P r o p e r t y
T a x e s

I n c o m e
T a x

S t a t e
R e v e n u e s

F e d e r a l
R e v e n u e ? .

1 9 8 7 6 5 3 . 4 6 9 1 . 8 5 8 5 . 0 2 2 8 . 2 1 3 5 . 0 1 6 4 0 . 0 6 9 3 . 4
1 9 8 8 6 1 2 . 3 6 8 9 . 3 5 5 9 .  6 2 2 7 . 5 1 2 8 . 6 1 6 0 4 . 9 6 4 9 . 7
1 9 8 9 5 7 0 . 3 6 7 6 .  1 4 9 9 .  7 2 2 5 . 8 1 2 1 . 9 1 5 2 3 . 5 6 6 6 .  6
1 9 9 0 5 1 9 . 6 6 4 4 . 9 4 2 8 .  5 2 2 2 . 0 1 1 3 . 4 1 4 0 8 . 8 7 2 7 . 0
1 9 9 1 4 9 6 .  1 6 0 8 . 7 4 0 0 .  2 2 1 0 .  1 1 0 8 . 0 1 3 2 6 . 9 6 B 3 . 2
1 9 9 2 4 8 2 . 9 5 B 5 . 4 3 7 9 .  1 1 9 8 .  1 1 0 4 . 3 1 2 6 6 . 9 5 8 1 . 8
1 9 9 3 4 6 7 . 9 5 5 9 . 7 3 6 1 . 6 1 9 3 . 2 1 0 1 . 2 1 2 1 5 . 6 2 7 7 . 9
1 9 9 4 3 9 4 . 2 4 6 2 . 2 2 5 3 . 9 2 1 1 . 0 9 2 . 3 1 0 1 9 . 4 - 1 6 . 4
1 9 9 5 3 7 7 . 4 4 2 7 . 8 2 1 1 . 8 2 3 5 .  5 9 3 . 3 9 6 8 . 5 1 8 4 . 2
1 9 9 6 3 6 5 .  4 6 3 5 .  4 2 8 1 .  2 2 3 2 .  0 9 7 . 6 1 2 4 6 . 1 Trn c

/  •**' m J

1 9 9 7 3 5 6 . 8 6 1 2 .  3 2 3 2 . 7 2 1 9 . 5 9 4 . 0 1 1 5 9 . 4 6 9 1 . 7
1 9 9 8 3 5 6 . 6 6 0 1 . 7 1 9 3 .  0 2 0 6 . 8 0 » n  rr T - i  • 1 0 9 3 . 7 6 8 2 . 8
1 9 9 9 3 3 5 . 7 5 6 0 . 2 1 5 2 .  2 1 9 4 . 0 8 6 . 9 9 9 3 . 2 / . n n  o

2 0 0 0 3 3 7 .  2 5 6 2 . 4 1 6 1 .  7 1 8 0 . 9 8 4 . 7 9 8 9 . 8 6 9 0 .  4
2 0 0 1 3 0 3 .  1 5 0 5 . 2 1 2 2 . 6 1 6 3 . 7 7 6 . 3 8 6 7 . 9 5 9 7 . 3
2 0 0 2 2 7 2 . 5 5 5 6 . 8 9 0 .  6 1 4 6 . 5 6 8 . 5 8 6 2 . 3 4 8 0 .  2
2 0 0 3 2 4 5 . 2 4 9 7 . 5 6 4 .  4 1 2 9 . 2 6 1 . 3 7 5 2 . 4 4 1 0 . 5
2 0 0 4 2 2 0 . 6 4 4 4 . 4 4 4 .  6 1 1 2 . 0 5 4 . 5 6 5 5 . 5 3 4 7 .  9
2 0 0 5 1 9 8 . 6 4 6 8 . 9 3 0 .  3 9 4 . 8 4 8 . 2 6 4 2 . 3 2 6 7 . 9
2 0 0 6 1 7 3 . 8 4 0 8 . 6 2 2 .  1 7 7 . 5 4 0 . 7 5 4 8 . 9 2 2 1 . 6
2 0 0 7 1 5 6 . 7 3 6 3 . 4 1 6 . 2 6 2 . 7 3 5 . 7 4 7 8 . 0 1 8 8 . 9
2 0 0 8 1 4 1 . 4 3 2 2 . 9 1 1 . 1 4 9 . 3 3 1 . 3 4 1 4 . 6 1 7 6 . 0
2 0 0 9 1 2 5 .  1 2 8 1 . 8 7 . 0 3 7 . 4 2 6 . 9 3 5 3 . 0 1 4 1 . 2
2 0 1 0 1 1 3 . 0 2 4 9 . 8 3 .  7 3 1 . 7 2 4 .  1 3 0 9 . 3 1 0 9 .  1
2 0 1 1 1 0 2 . 2 2 2 0 . 8 1 . 4 2 7 . 9 2 1 . 7 2 7 1 . 8 7 6 .  1
2 0 1 2 9 2 . 4 1 9 4 . 5 0 . 2 2 4 .  1 1 9 . 5 2 3 8 . 2 4 6 . 3
2 0 1 3 5 3 . 4 1 1 5 . 0 0 .  1 2 0 . 3 1 2 . 4 1 4 7 . 8 2 5 . 6
2 0 1 4 4 8 . 7  • 9 9 . 6 0 .  1 1 6 . 5 1 1 . 0 1 2 7 . 2 1 5 . 0
2 0 1 5 4 4 . 4 8 5 . 9 0 .  1 1 2 . 7 9 . 7 1 0 8 . 3 5 . 4

T O T A L 8 6 1 7 1 3 1 3 3 5 1 1 4 3 9 9 1 1 9 9 5 2 4 2 3 3 1 0 9 7 6
N P V  ( 1 0 7 . ) 5 2 6 3 2 9 4 0 1 7 6 6 8 9 5 1 0 8 6 4 4 7 9 1
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Table *.3.3
DIFFERENCE IN TOTAL ALASKA AND FEDERAL REVENUES
WITH AND WITHOUT EXPORTS; PRODUCTION UNCHANGED 

(millions of 1987 dollars)

C i .  1 R o y a 1 1  y P r  o d u c : - S t a t e T o t a ] T o t a l
P r o d u c e d + P r o f  i  t t  i  o n P r o p e r t y I n c o m e S t a t e F e d e r a l

Y e a r ( M M B / y r ) S h a r e T  a x e s T a x e s T a x R e v e n u e s R e v e n u e s

1 ? 8 7 0 .  0 2 3 0 .  3 I S O .  & 0 . 0 5 .  1 A 2 4 ,  O 4 6 8 .  1
1 9 8 8 0 .  0 2 0 9 .  7 1 6 4  .  1 C ) .  C i 4 . 6 3 7 S .  4 - 2 4  7
1 9 8 ? 0 .  o 1 8 7 .  4 1 2 9 . 6 ■ 0 .  0 4 .  1 3 2 1 .  2 3 8 3 .  7
1 9 9 0 0 . 0 1 6 1 . 3 1 0 1 .  1 C> .  0 3 .  6 2 6 6 .  0
1 9 9 1 0 .  0 7 4 . 2 4 7 . 0 C> .  C i 1 . 7 1 2 2 . 9 1 5 2 .  6
1 ? 9 2 0 . 0 7 0 .  5 4 3 .  6 0 . 0 1 . 6 1 1 5 .  7 1 4 5 .  1
1 9 9 3 0 . 0 6 5 . 3 4 1 .  7 0 .  0 1 . 5 i  0 9 .  0 1 3 3 .  4
J 9 9 4 0 .  0 4 6 .  5 2 4 .  7 C l .  0 1 .  1 “ t ? 7 .  i

1 9 9 5 0 . 0 4 1  .  6 1 8 .  5 0 . 0 1 .  1 6 1 . 2 8 0 .  2
1 9 9 6 0 .  0 0 .  0 0 .  C i 0 .  0 0 . 0 C i .  0 0 .  0
1 9 9 7 0 .  0 C i .  0 0 . 0 0 . 0 0 .  0 0 .  0 0 . 0
1 9 9 8 0 . 0 0 . 0 0 . 0 0 . 0 0 .  C i C i .  0 0 .  0
1 9 9 ? 0 . 0 0 .  0 0 . 0 0 .  0 i . l .  C i C i .  C i 0 .  0
2 0 0 0 0 .  0 C i  o 0 . 0 0 .  0 0 .  0 C> .  C i 0 .  0
2 0 0 1 C i .  0 0 .  0 0 . 0 C i .  0 0 .  U 0 .  i > • .  0
2 0 0 2 0 . 0 C l .  0 0 .  0 0 .  (I) 0 .  C l C i .  C i 0 . 0
2 0 0 3 0 . 0 0 . 0 0 . 0 0 . 0 C>.  C i 0 .  0 0 .  0
2 0 0 4 0 . 0 0 .  0 0 .  0 0 .  0 0 . 0 0 .  0 0 .  0
2 0 0 5 0 . 0 0 .  0 0 .  C l 0 . 0 C>.  0 0 . 0 C i .  C i
2 0 0 6 0 .  0 0 .  0 0 . 0 0 . 0 o ' .  0 0 .  0 0 .  0
2 0 0 7 0 . 0 0 .  C i 0 . 0 0 . 0 0 . 0 0 .  f ' 0 . 0

2 0 0 8 0 . 0 0 .  0 0 . 0 0 .  C i 0 . 0 0 . 0 0 . 0
2 0 0 9 0 .  0 0 .  0 0 .  0 C i .  C i 0 . 0 0 . 0 C i .  0

2 0 1 0 0 .  0 0 . 0 o .  o 0 .  0 0 . 0 0  r 0 0 .  0

2 0 1 1 0 . 0 0 .  0 0 .  c> 0 .  0 0 .  C i C i .  0 0 .  0

2 0 1 2 0 .  0 0 .  0 0 . 0 0 . 0 0 . 0 0 . 0 0 .  C l

2 0 1 3 0 .  0 0 . 0 0 . 0 0 . 0 0 . 0 C i .  0 0 . 0

2 0 1 4 0 . 0 0 . 0 0 . 0 0 . 0 0 .  C i 0 . 0 0 .  C i

2 0 1 5 0 . 0 0 . 0 0 . 0 C i .  C i 0 .  0 0 .  0 C l .  0

1 9 8 7 - 2 0 1 5 0 1 0 8 7 7 5 9 0 2 4 1 8 7 1 2 2 2 7

N P V  ( 1 0 7 . ) 7 9 3 5 6 8 0 1 8 1 3 7 8 1 6 2 0

1 9 8 7 - 2 0 0 0 0 1 0 8 7 7 5 9 0 2 4 1 8 7 1 2 2 2 7

N P V  ( 1 0 7 . ) 7 9 3 5 6 8 0 1 8 1 3 7 8 1 6 2 0
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Assuming production voiumes do not change, eliminating the 
export ban would raise to tal state revenues by a cumulative $1.87 
billion between 1987 and 1985. After 1995, the West Coast oil surplus 
is likely to disappear completely, so there would be no difference from 
the no-export case, The projected revenues shown in Tables 4.3.1 
through 4.3.3 refer to calendar years, so that they will correspond to 
the use of calendar years for projection of production and revenues 
elsewhere in this report. Since Alaska's fiscal year ends on 3une 30, the 
corresponding fiscal years precede the calendar years by six months.

Lifting the ban would affect all types of revenues mentioned 
above except for property taxes, assuming there is no change in 
production investments for production rates. Main revenue increments 
in Table 4.3.2 come from royalties ($1.1 billion) and severance taxes 
(around $750 million). S ta te leases for several North Slope fields 
include net-profit shares. However, the combination of low wellhead 
prices and the capital-recovery provision in the state regulations defer 
State revenues from this source except for Seal Island until a fte r 2000.

4.3.2 TOTAL IMPACT ON PETROLEUM REVENUES. The total 
impact on Alaska S tate petroleum revenues of lifting the export ban 
includes the revenue generated by additional investments to increase 
production. Table 4.3.4 shows the to tal State petroleum revenues 
associated with the production scenario described in Section 4.2.2; 
Table 4.3.5 shows the increase relative to the no-export case. Consid­
ering now the projected change in production volumes, eliminating the 
export ban would be likely to raise total S ta te  revenues by $500 to $600 
million annually through 1990. Because of increased oil production, 
revenues continue to be higher than they would be without exports by 
$119 million in 1995 and $35 million in 2000. By 2000, the cumulative 
increase in S tate petroleum revenues would exceed $3 billion.

Most of the additional revenues come in the form of royalties and 
severance taxes. Royalties are approximately $300 million greater and 
severance taxes about $200 million greater annually through 1990. 
After 1990, the incremental production revenues decline rapidly. 
Quicker development and depletion of reserves from Prudhoe Bay and 
Lisburne and the Economic Limit Factor C'ELF") in the state severance 
tax combine to reduce severance-tax revenues in Table 4.3.2 afte r 
1993. In effect, lifting the export ban shifts severance tax revenues 
made available by the incremental production forward in time.

Some net-profit-share revenues are projected to be available from 
Seal Island starting about 2000, in addition to increased production 
taxes. Other North Slope fields with profit-share leases do no t’recover 
their capital investment soon enough to trigger profit-sharing, even 
considering the higher wellhead prices available from exports.

Although the increment to direct production revenues would be 
the main effect, lifting the export ban would be likely to generate 
nearly $600 million in petroleum property-tax revenues and $180 million

Valdez price of A N S  crude oil is $1 per barrel less than the world price
of the representative crude oil. The TAPS tariff is assumed the same
as in the no-export case.
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Table 4.3.#
SUMMARY OF TOTAL ALASKA AND FEDERAL REVENUES

WITH EXPORTS: INCLUDING EFFECT OF INCREASED PRODUCTION
(milliom of 1987 dollars)
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Table ♦.3.5
DIFFERENCE IN TOTAL ALASKA AND FEDERAL REVENUES 

WITH EXPORTS: INCLUDING EFFECT OF INCREASED PRODUCTION
(millions of 1987 dollars)
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in corporate income taxes between 1987 and 2000. Under Alaska law, 
the property-tax revenues are shared with local governments. The 
amounts shown in Table 4.3.5 include both the State and local shares of 
the incremental revenue. The increment to corporate income-tax 
revenues derives mainly from increases in the production and assets 
factors in the modified apportionment formula that the State uses for 
apportioning net income of firms involved in the petroleum industry.
4.4 OTHER ECONOMIC IMPACTS ON ALASKA.

Elimination of the export ban would have several directly stimu­
lative effects on the state economy.

First, the petroleum industry would make additional development 
investments on the North Slope that would create (or 
preserve) hundreds of high-paying jobs in the petroleum- 
extraction, construction, and related industries.

Second, higher sta te revenues would prevent the S tate govern­
ment from having to reduce expenditure as much as project­
ed under continuation of the export ban. As approximately 
one-third of the S tate operating budget is transferred to 
local governments, local spending would also be much higher 
if exports are allowed. S tate and local spending would 
translate into higher construction and other private as well 
as public sector employment.

Third, higher petroleum revenues would be likely to forestall tax 
increases needed to pay for basic State and local services, 
and forestall elimination of the Permanent Fund dividends. 
Personal income in Alaska would thus be higher without the 
export ban.

These d irect effects have complex multiplier effects on the state 
economy, which further increase jobs and income across the state. We 
make the following benchmark assumptions for the purposes of project­
ing the effects of eliminating the export ban on the Alaska economy:

1. Total petroleum employment, including exploration and head­
quarters employment, is about 1 , 0 0 0  higher.
2. Total S ta te  appropriations increase by the amount of the 
increase in revenues, with 85 percent of the increase going to 
operating expenditures and 15 percent to capital appropriations.
3. Higher revenues allow the Permanent Fund dividend to be 
retained for one additional year (1989), and reimposition of a 
State personal income tax deferred for one additional year (until 
1990).
The authors used the MAP econometric model developed a t ISER 

to project the indirect effects of higher petroleum and related industry 
employment and higher state revenues and spending on Alaska's popula­
tion, employment, and per-capita income. Removing the export ban 
would increase to ta l Alaska employment by about 12 thousand in 1990 
and 15 thousand in 1991, mainly owing to reduced out-migration of 
younger workers resulting from more favorable employment opportunit­
ies within Alaska.
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Real per-capita disposable income would increase by about $400 
million (in constant 1987 dollars), owing to higher wage <5c salary 
receipts and lower tax rates. A fter 1991, these stimulating effects on 
the sta te  economy would diminish only slowly, since the balance in the 
Permanent Fund —  and thus the revenues available form earnings of 
the Fund —  would remain higher.

NOTES TO SECTION 4
1. "Field", "reservoir", etc. The terms that distinguish various accumu­

lations of hydrocarbons are not always employed the same way in 
Arctic Alaska as they are customarily used in most other produ­
cing regions, and their usage in Alaska itself is often inconsistent. 
This situation sometimes makes it difficult to reconcile resource 
or cost estimates from various sources. In the experience of the 
investigators, this confusion is compounded by the fac t that 
company and state personnel are often unaware of the ambiguity 
of the unit for which they are supplying a resource or cost 
estimate.

The term  that is used most loosely in Alaska is "field". 
Elsewhere an oil and/or gas field is composed of all those 
hydrocarbons formations continuously underlying a given surface 
area. Thus, the accumulations that are now referred to as the 
Prudhoe Bay, Lisburne, Kuparuk, and Eileen "fields" would else­
where be designated as "pools" or even "sectors" of pools in the 
"Prudhoe Bay Field". Gndeed, Alaska's Oil and Gas Conservation 
Commission's Annual Report still designates Kuparuk River and 
Lisburne as subdivisions of the Prudhoe Bay field.) ^ h a t is now 
commonly called the "Milne Point Field" would probably be the 
"Milne Point pool of the Kuparuk River formation of the Prudhoe 
Bay field."

In A rctic Alaska, the word "field" seems to be used for a 
smaller entity, usually (but not always) interchangeable with a 
"unit". Unit is, however, the most precisely and consistently 
employed term . But unit is a legal concept, rather than a 
geological one. It is defined in a "Unit Agreement" negotiated 
among leaseholders having working interests in a particular pool 
or pools, and approved by the Alaska Oil and Gas Conservation 
Commission. The agreement defines the unifs physical scope in 
three dimensions, stipulates the manner in which development and 
lifting costs, and produced hydrocarbons, are to be shared among 
the working interests, and designates an operator or operators for 
the property.

The upshot is that resources and reserves estimates from 
different authorities may differ because they are not referring to 
the same entity. It is almost correct to say tha t everybody now 
means the same thing when they refer to the Prudhoe Bay "field" 
—  the reference is to a three-dimensional entity that is congru­
ent with the Prudhoe Bay unit. (Even here, is Eileen "in" or 
"out"?) Where a.producing structure has not been delineated,
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where no unit agreement has been adopted, and particularly where 
the potentially producing structure.**, are not entirely even under 
lease, it may be utterly impossible to get various company and 
government geologists to agree on the physical entity they are 
talking about, much less the volume of hydrocarbons contained in, 
or recoverable from, that entity. Thus, one authority may 
estimate West Sak oil-in-place at 15 billion barrels; another may 
prefer a number on the order of 100  billion —  and they might 
both be right!

The authors of this report have attempted to impose some 
increment in the consistency of terminology relative to the 
information we received from State and company sources. The 
reader should be warned, however, that our success has been 
meager. (One conclusion that stems from the present study, but 
which is not within is terms of reference, is that something should 
be done about the present confusion. We suggest that the Alaska 
Oil and Gas Conservation Commission and/or the Alaska Chapter 
of the American Association of Petroleum Geologists to agree 
upon a scheme of terminology for accumulations of petroleum 
fluids that is both internally consistent and consistent with usage 
outside Alaska.)
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5. EFFECT OF THE EXPORT BAN 
ON CALIFORNIA CRUDE-OIL PRODUCTION

5.1 CALIFORNIA CRUDE-OIL PRODUCTION, RESERVES AND RE­
SOURCES
There are three major oil-producing regions in California —  the 

southern portion of the San Joaquin Valley, the Los Angeles Basin, and 
the state offshore and federal Outer Continental Shelf ("OCS") stretch­
ing from about San Luis Obispo south to the Los Angeles area.

California has six "supergiant" oil fields, Elk Hills, Midway- 
Sunset, Kern River, South Belridge, Wilmington, and Huntington Beach. 
The the new offshore finds in the Santa Ynez unit and the Santa Maria 
Basin finds will ultimately be regarded as several fields (which are not 
yet fully demarcated, however); total reserves in known reservoirs are 
now estimated a t over 1.2 billion barrels. Midway-Sunset, Kern River, 
South Belridge, and Elk Hills are in the San Joaquin Valley; Wilmington 
and Huntington Be tch in the Los Angeles Basin. Elk Hills is owned 
primarily by the federal government and for decades much of its oil was 
shut in as a Naval Petroleum Reserve.

Table 2-1 lists the major California crude-oil fields, their original 
oil-in-place, cumulative oil production to date, current proved reserves 
and in the case of heavy oil onshore cumulative production from TEOR 
(estimated by the California Energy Commission —  "CEC"), and 
production rates for 1985.
5.2 THE ECONOMICS OF CALIFORNIA CRUDE-OIL PRODUCTION

5.2.1 HEAYY-OIL ECONOMICS. The San Joaquin Valley is the 
oldest producing region in California and, ironically, offers the greatest 
potential for increased output from already-producing reservoirs. The 
valle/s largest field, Midway-Sunset, was discovered in 1894 and 
originally contained 10 billion barrels of oil-in-place. 1 Its history in 
illustrates some key features in both the economics of domestic oil 
supply and the structure of West Coast oil markets.

California crude-oil fields tend to be geologically complex. Crude 
oil is usually produced from multiple zones truncated by a variety of 
fault blocks. Thus, the the crude oil lies in a number of pools for which 
maximizing recovery and minimizing production costs involves a variety 
of recovery techniques. Moreover, crude oil produced from the 
Midway-Sunset field spans virtually the entire range of crude-oil 
"gravities" (heaviness or viscosity), from 10 to 40 degrees API. The 
variety of crude-oil qualities creates both production and transport 
problems —  some of which will be described later.

In 1974 the Federal Energy Administration O'FEA") estimated 
Midway-Sunsefs proved reserves a t 644 million barrels, and forecast 
production to decline from 9 5 . 9  thousand barrels per day ("mb/d") in 
1974 to 87.1 mb/d in 1984.2 Actual production in 1984 was 138.9 mb/d, 
more than 60 percent higher than expected. The unanticipated increase 
arose from the widespread introduction of Thermally Enhanced Oil 
Recovery ('TEOR").
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5.2.2 THERMALLY ENHANCED OIL RECOVERY CTEQR"). The 
introduction of TEOR in the Midway-Sunset field has increased both 
production and the estim ate of the amount of oil that could ultimately 
be recovered. In 1974 the FEA determined that out of 10 billion barrels 
of oil-in-place only 1.9 billion barrels constituted the "proved ultimate 
recovery" of the field. As of 1984 over 1.6 billion barrels had already 
been produced. Most dramatically, the CEC now estimates that more 
than 2 billion additional barrels will be rec'.'WQred over the next th irty 
years through TEOR.5 Thus, expected ultimate recovery from the 
Midway-Sunset field has risen from 19 percent of the original oil in the 
reservoir, to 36 percent —  a result of improved technology and higher 
oil prices.

Shell has acheived similar dramatic resuits in the South Belridge 
oil field. In 1981 Shell acquired the Belridge Oil Company and set about 
to increase production by means of TEOR. In 1980 South Belridge 
produced 59 mb/d; by 1986 gross production had more than doubled, to 
166 mb/d. South Belridge's cumulative production plus its remaining 
recoverable reserves, as reckoned by the California Division of Oil and 
Gas, now exceed the figure the Division estimated for original oil-in- 
place less than a decade ago.

The economics of TEOR in California's heavy oil fields resembles 
the mining of coal or metallic ores more than it does the discovery and 
production of oil from new fields. Most of the capital investment in 
new fields is lease acquisition, development drilling, and (especially in 
frontier areas like A rctic Alaska, and on the OCS) infrastructure 
construction. Much of this cost is already sunk before the first 
production well is drilled. TEOR, on the other hand, tends to occur in 
reservoirs are not only known to exist but which have years or even 
decades of production history. While lease-acquisition and "finding" 
costs are almost nil, TEOR requires the constant drilling of new 
production and injection wells. A steam generator is required every 
few acres, with which to pump steam and/or hot water into the oil- 
bearing strata. The number of wells and steam generators required 
depends on the topography of field, the width of the deposit and its 
depth, the quality of the crude oil, and the density of the oil in place, 
and the qualities of the surrounding rock.

Once TEOR begins, the variable costs per barrel produced are 
high, relative to those of conventional oil production. Wells have to 
"worked over" frequently; and steam generators require maintenance, 
repair, and replacement. E lectricity may have to be purchased from a 
utility, and if gas rather than the heavy oil itself is used as a fuel to 
raise steam it can amount to considerable expense.

One of the most important constraints on TEOR development is 
air-quality regulation. The state's environmental regulations are com­
plex; in practice they lim it the emissions perm itted from TEOR steam 
generators to existing absolute levels. A TEOR producer can increase 
production, but only if the number of pollutants from existing produc­
tion can be cut back. There are two choices —  natural gas can be 
substituted for heavy oil as a fuel or the producer can invest in 
scrubbers and other facilities to clean the exhaust.
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A key effect of removing the ban on Alaska oil exports is the 
impact on the relative prices of heavy crude oil and natural gas. Last 
summer, spot-market gas delivered to San Joaquin Valley TEOR opera­
tors cost more than $ 2  per million btu ("mmbtu"), while heavy crude-oil 
prices fell locally to the equivalent of gas at about $1. At such prices 
it is uneconomic in most fields to burn gas in order to produce oil half 
its thermal value. Removing the ban on Alaska exports would raise the 
value of heavy oil by up to $4 per barrel, or $.50 per mmbtu, with little 
or no impact on gas prices. Thus heavy crude oil and gas prices would 
move closer to parity, and the economics of heavy oil production would 
improve.

The cogeneration potential of heavy-oil production has an import­
ant bearing on its economics. The effec t is not, however, clear-cut. In 
most of the planned cogeneration projects the producer substitutes gas 
for oil as fuel in his steam generator. The waste heat is then used to 
generate electricity, which displace purchases by the operator or is sold 
outright to the utility. Many of the TEOR producers have contracts 
with Pacific Gas <5c E lectric ("PG<JcE") or Southern California Edison 
("5CE") to sell electricity. But, some of the best potential for TEOR is 
not covered by existing contracts and the contract value of electricity 
from a new cogeneration project is considerably less than from those 
negotiated a few years ago.

Since every oil field and project design for TEOR is different, 
there is no simple means to summarize production costs nor to assess 
the sensitivity of future oil production to wellhead prices. The CEC has 
quantified the relationship between "original mobile oil saturation" (a 
measure of the density of the oil in place) and the price required to 
make its extraction economically feasible. The Commission estimated 
that some of the most expensive projects cost about $17 per barrel and 
some of the least expensive, just under $10 per barrel. This range of 
esimates corresponds roughly to the costs cited by companies active in 
heavy oil production. When oil prices collapsed in 1986, Texaco 
suspended or term inated production from more than two thousand wells 
in the Kern River field, and about 30 mb/d of production was lost.

The cost of transporting heavy crude oil is also an important 
consideration in the economics of EOR development. Far and away the 
cheapest way to move crude oil overland is by pipeline. Even then the 
viscosity of heavy crude oil results in extraordinary costs —  the 
pipelines usually have to be heated or a diluent added. There are only 
two heavy-crude-oil pipelines that lead from the San Joaquin Valley, 
and none feed directly to a refinery cen ter in the Los Angeles Basin. In 
order to ship heavy crude oil by pipeline a heavy-oil producer has to buy 
enough light crude oil to bring the viscosity of the oil mix down to the 
point at which it will flow through the pipe. This is expensive, and in 
some circumstance!; is not possible. Trucking is usually not a realistic 
alternative other than for short distances.

To get around the transport hurdle Shell has contracted for a unit 
train from the San Joaquin Valley to Los Angeles. There are (or were) 
plans to increase the number of unit trains, but these plans may be 
cancelled if crude-oil prices remain depressed. The Celeron or "All 
America" pipeline is scheduled to begin shipment from the Santa
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Barbara area to Texas in 1987. This pipeline has a capacity of 30C mb/d 
and was planned for the forthcoming OCS production. However, since 
the pipeline runs through the San Joaquin Valley, Celeron plans a spur, 
in order to receive excess production from the heavy-oil fields if it 
meets the pipeline's gravity standards for shipment. In any circum­
stance the pipeline toil to Texas will be high, resulting of course in 
lower wellhead prices.

5.2.3 CALIFORNIA OFFSHORE PRODUCTION. The largest dis­
coveries of crude oil in the United States in the last decade have been 
offshore California. Two of the discoveries are located in the federal 
OCS —  the Santa Maria Basin, north of Point Concepcion and the 
Santa Ynez Unit to the south. A third set of discoveries has been made 
in state waters off the coast midway between Point Concepcion and
Santa Barbara. T ab le  lists projects underway or understudy for these
areas as well as the expected peak production, the project's status, and 
the project s ta rt date.

The Julius platform is planned for the northern part of the Santa 
Maria basin; Cities Service is the operator. The platform has not yet 
passed all environmental review. It is scheduled to begin production in 
1989 and a t peak will produce 40 mb/d. The Northern area has about 
300 million barrels of estim ated recoverable reserves and a potential 
production capacity of 125 mb/d with 6  platforms.

Unocal has already constructed the Irene platform off Point 
Pedernales. Production is beginning as this report is written, and will 
peak at 20 mb/d. A second platform, the Independence operated by 
Exxon has been put on indefinite hold. If constructed, the Exxon unit 
could produce another 20 mb/d. The Point Pedernales area has 125 
million barrels of estim ated reserves and could produce up to 67 mb/d 
from four platforms.

The southern part of the Santa Maria basin is known as Point 
Arguello and discoveries there have been the largest in the basin to 
date. Texaco's platform, Harvest, will have peak production of 46 mb/d 
and is due on stream  in the fourth quarter of 1987. A Chevron 
platform, Hidalgo and Hermosa are under construction and will begin 
production in la te  1987, peaking a t 20 and 27 mb/d, respectively. The 
Southern area has an estim ated 400 million barrels of reserves and 
could produce 170 mb/d from five platforms.

The Hondo field of the Santa Ynez unit has been producing crude 
oil since 1981. Exxon plans to dramatically expand the unit with three 
additional platforms, Harmony, Heritage, and Heather. Together the 
three new facilities will have peak production of 140 mb/d. The 
platforms are, however on hold while Exxon tries to obtain a change in 
air-quality rules. The Santa Ynez unit contains about 350 million 
barrels of estim ated reserves and if five platforms were installed it 
could produce up to 170 mb/d beyond the quantities coming from the 
existing Hondo field.

In S tate offshore waters Arco's Coal Point project, which is a 
series of platforms near Santa Barbara, has just been certified and will 
produce a t peak 80 mb/d. Further west Shell plans platform Hercules,
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The unconstrained potential for the Santa Barbara area of the 
federal OCS is just over 500 mb/d. If everything identified in table 
is completed on schedule, OCS production in the early 1990s would total 
just under 300 mb/d. But, as the table makes clear, the majority of the 
production is associated with platforms not yet constructed. Produc­
tion from platforms in place or certain to be completed totals just over 
100 mb/d. Thus, some 200 mb/d may depend on the level of oil prices.

which would produce 30 mb/d after it is certified and completed in
1991. Unocal has a small project of 13 mb/d on hold just off Point
Concepcion.
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OF EXPORTING ALASKA NORTH SLOPE CRUDE OIL
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University of Alaska - Anchorage
For the Alaska State Senate 

Finance Committee
APPENDIX B:

ASSUMPTIONS, METHODOLOGY, AND CALCULATIONS
A. CRUDE-OIL PRICES.
1. Crude-oil prices are specified in whole-dollar units, in order to 
emphasize (a) the investigators' concern with gross comparisons of 
values at various locations and under different transport options, and (b) 
the impossibility of making projections with any greater precision over 
the time span covered by this report.
2. All prices are in average 1987 U.S. dollars, unless otherwise 
specified. 1985 and 1986 actual values are converted to 1987 dollars 
using the GNP deflator; the GNP deflator is assumed to increase by 5 
percent from 1986 to 1987.
3. The "world market price" is denoted by the average contract price 
of a representative domestic crude oil (the "marker" crude) widely 
traded a t the U.S. Gulf, which is assumed to be $15.00 per barrel from 
1987 through 1995, and $20.00 per barrel from 1996 through 2000. 
Projected investment behavior is based on the assumption that oil 
companies also expect these prices. The posted price of West Texas 
Intermediate was used as the marker price for purposes of assessing 
historical relationships among prices for various grades of crude oil and 
in various markets.
k. Landed prices of crude oils comparable in grade and quality to the 
marker crude are assumed to be the same a t the U.S. Gulf Coast, the 
U.S. West Coast, and the Far East (Japan, Korea, and Taiwan).
5. If exports of ANS crude oil are permitted:

5.1 The Valdez netback value of ANS crude would be the world
market price less $ 1  per barrel, (the landed price of the
marker crude in the Far East, less foreign-flag tanker costs 
and a small "penalty" for the inferior refining quality of 
ANS crude).

5.2 The average wellhead value of California crude oil will also
be the world market price less $ 1  per barrel, (the landed
price of the marker crude in California, less pipeline trans­
port charges in California and a penalty for the inferior 
refining quality of California crude).

6 . If exports of ANS crude oil are not permitted:
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6.1 And there is no "West Coast surplus" (i.e., all Alaska and 
California crude oil is refined on the West Coast);

Valdez prices of ANS crude oil and average wellhead 
prices of California crude oil will be $ 1  per barrel less 
than the world-market price (i.e., the same as if 
exports were permitted).

6.2 And the "West Coast surplus" requires excess crude oil to be 
shipped by tanker across Panama to the U.S. Gulf or East 
Coast,
6.2.1 The Valdez netback value of ANS crude oil shipped to 

those destinations will be the world-market price less 
$5 per barrel,

6.2.2 The average Valdez netback value of ANS crude oil 
refined on the West Coast will be somewhere between 
$1 and $5 less than the world market price, determin­
ed by the rule described in 6.4, and

6.2.3 The average wellhead price of California crude oil 
will be $5 per barrel less than the world market price.

6.3 And a West Coast surplus exists, but is small enough to be 
disposed of by pipeline shipments from California to the 
Gulf Coast states;
6.3.1 The Valdez netback value of ANS crude oil shipped to 

those destinations will be the world-market price less 
$3 per barrel.

6.3.2 The average Valdez netback value of ANS crude oil 
refined on the West Coast will be somewhere between 
$ 1  and $3 less than the world market price, determin­
ed by the method described in 6.4.

6.3.3 The average wellhead price of California crude oil 
will be $3 per barrel less than the world market price.

6.4 Valdez netback prices of ANS crude oil are projected as 
follows;
6.4.1 The average Valdez netback price for ANS crude oil 

refined on the West Coast is interpreted as a weighted 
average of (a) the world market price on the West 
Coast and (b) the netback value for shipments to the 
U.S. Gulf. The imputed world-market-priced compon­
ent of the to ta l volume of ANS crude refined on the 
West Coast is calculated for 1985 and 1986. The 
average of volumes for those two years is adjusted 
upward for la ter years in proportion to projected West 
Coast refinery runs. Average Valdez netback values 
for crude oil refined on the West Coast in future years 
are projected as weighted averages of this component 
a t world-market prices, and the remainder a t Gulf 
Coast netback prices. The effect is tha t "marginal11 
(additional or diminished) barrels always obtain the 
Gulf Coast netback price; see 6.4.3 below.
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6.4.2 The average VaJdez netback prices for all ANS crude 
oil is a weighted average of the netback price for ANS 
crude oil refined on the West Coast and ANS crude oil 
shipped beyond the West Coast.

6.4.3 Marginal ANS crude-oil prices (the change in sales 
revenues caused by a one-barrel increase or decrease 
in production) a t Valdez, the netback value of ANS 
crude oil from the U.S. uulf Coast or the Far East 
(depending on the pricing case, as described in B 
below).

6.5 The prices of ANS crude oil on the North Slope (at TAPS
pump-station No. l) are as projected follows:
6.5.1 The TAPS pipeline charge for each year is projected, 

using forecast volumes of ANS production as pipeline 
throughputs, by an ARTA model developed for the 
North Slope Borough on the basis of the tariff se ttle ­
ment approved by the Federal Energy Regulatory 
Commission ("FERC") in 1985.

6.5.2 Average ANS crude-oil prices at Pump Station No. 1 
are the average Valdez netback values, less the TAPS 
charge.

6.5.3 Marginal ANS crude-oil prices a t Pump Station No. 1, 
is the netback value of ANS crude oil from the U.S. 
Gulf Coast or the Far East (depending on the pricing 
esse, as described in B below), less the TAPS charge. 
I t is this value that is assumed to determine the ANS 
operators' investment behavior.

B. PRICING AND PRODUCTION CASES
1. Alaska and California production is projected under three cases:

1.1 A Gulf Coast netback-pricinR case, in which all West Coast
crude-oil prices are determined as described in A.6.2,

1.2 A Far East netback-pricing case, in which all West Coast 
crude-oil prices are determined as described in A.6.1.

1.3 A combined no-export case, in which prices are determined
as in A.6.2 until West Coast production falls to a level that
tanker shipments to the Gulf or East Coasts. At that point, 
prices are determined as in A.6.3 until the West Coast 
surplus diminishes sufficiently to eliminate net movements 
oii crude oil from California by pipeline to Gulf Coast 
refineries. From th a t time, pricing will be as in A.6.1. 
Production under this pricing case is assumed to be deter­
mined as in 4. below.
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2. Alaska and California production under cases 1.1 and 1.2 is 
forecast as follows;
2.1 Production from known ANS reserves is projected by ISER 

on the basis of the investigators' best information regarding 
operator plans and economic characteristics of each field,

2.2 Production in ANS category "other" is adapted from values 
for Alaska "new discoveries" in the National Petroleum 
Council C'NPC") study, using the imputed supply-elasticity 
for that category, according to the methodology described 
in 3, below.

2.3 Production forecasts for Cook Inlet are based on Alaska 
Department of Revenue projections, adjusted using the 
imputed supply elasticity for non-Alaska, non-TEOR produc­
tion in the NPC study, according to the methodology descri­
bed in 3, below.

2.4 Production forecasts for TEOR in California are based on 
the model in the California Energy Commission ("CEC") 
1987 Biennial Report and the pricing assumptions described 
above.

2.5 Production forecasts for onshore California production other 
than TEOR are based on CEC forecasts, adjusted for the 
pricing assumptions described above using the imputed sup­
ply elasticity for Lower-48 onshore non-TEOR production in 
the NPC study, according to the methodology described in 3, 
below.

2.6 Production forecasts for S ta te offshore C'tidelands") produc­
tion are based on CEC forecasts, adjusted for the pricing 
assumptions described above using an average of the impu­
ted supply elasticities for Lower-48 onshore and offshore 
non-TEOR production in the NPC study, according to the 
methodology described in 3 , below.

2.7 Production forecasts for the federal OCS is projected by 
ARTA on the basis of the investigators' best information 
regarding operator plans and economic characteristics of 
each field.

3. Price-elasticities of supply for various components of the U ji. 
crude-oil supply under cases 1 .1 and 1 . 2  are imputed from the 
National Petroleum Council C'NPC") report, Factors Affecting 
LLS. Oil and Gas Outlook (February 1987), by comparing forecasts 
of production in the various categories under two sets of price 
assumptions (the "lower-" and "htgher-price trend", respectively). 
These imputed elasticities are as follows;
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CATEGORY 1990 1995 2000
Existing Fields .25 .43 .62

Developed Production .20 .35 .51
Lower <#8 .00 .00 .04

Onshore .01 .03 .04
Offshore .0 .0 .0

Alaska .0 .0 .06
New Investment .85 .85 .75

Lower 48 .76 .77 .67
Onshore .82 .83 .79
Offshore .58 .59 .24

Alaska 1.65 1.31 1.24
EOR .59 1.20 1.48

Lower 48 .56 1.18 1.44
Onshore .53 1.14 1.37
Offshore 1.37 2.00 0.46

Alaska 1.35 1.64 1.95
New Discoveries .44 .93 1,95

Lower 48 1.95 1.51 .97
Onshore 2.56 1.72 .85
Offshore 1.04 1.18 .85

Alaska 2.02 2.58
Total .25 .43 .62

Other Subdivisions
Stripper wells .44 .93 1.95
Natural-Gas Liquids ,19 .31 .36
Total Alaska .13 .33 .78

Developed production .0 .0 .06
New investment 1.65 1.31 1.24
New discoveries 2.02 2.58

Total Non-Alaska .23 .56 1.09
Onshore conventK, .26 .32 .48
Onshore TEOR .56 1.18 1.44
Offshore .23 .37. .37

Note: A single-digit ".0" indicates tha t the calculated elasticity is 
slightly negative —  an improbable result, which we reject.

4. Alaska and California production under case 1.3 is projected 
following the course of case 1.1 (Gulf Coast netback pricing) until 
the year in which West Coast surplus falls enough th a t tanker 
shipments beyond the West Coast are not required. (That year 
turns out to be 1991, under the assumptions adopted for case 1.1)
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Beginning in that year, producers are assumed to develop just
enough additional production to keep the need for such shipments
a t zero, as long as it is possible under the following constraints:
4.1 For any field, the cumulative production in case 1.3 may 

never exceed the cumulative production that would have 
occurred under case 1.2. (All added production relative to 
case 1.1 must therefore be delayed production.)

4.2 For any field in any year, production under case 1.3 may not 
exceed the highest production level that would have been 
achieved in that or any subsequent year under case 1.2. 
(The result is that the need of the West Coast for tanker 
imports of crude oil in addition to that described in ?? will 
not last any longer under case 1.3 than it would have under 
case 1.2.)

C. WEST COAST AND U.S. SUPPLY-DEMAND BALANCES

1. Both West Coast and national petroleum supply-demand balances 
assume that —
1.1 Average refinery "gain" or "loss" is zero (i.e., the number of 

crude-oil barrels consumed by refineries is equal to the 
number of barrels of product produced).

1.2 Average additions or reductions of stocks are zero, and 
average volumes of crude oil in transit are constant.

2. "Crude-oil" production figures include volumes of light hydrocar­
bons classified in production statistics as "lease condensate", but 
not those volumes classified as "naturai-gas liquids" ("NGL").
2.1 NGLs are nevertheless included in regional and national 

petroleum balances.
2.2 NGL production for the U.S., other than the West Coast, is 

projected using the pricing assumptions of A. above, the 
NPC forecasts of NGL production under the lower- and 
higher-price trends, and and the price-elasticity of supply 
for NGL imputed from these cases under the methodology 
described in B.3.

3. Petrolcum-products consumption is calculated as follows:
3.1 Petroleum-products consumption for the U.S. under pricing 

case B.1.1 (and under B.1.3 while that case reflects case 
B. 1.1 assumptions) is calculated using the the world-market 
price assumptions of A., above, the NPC forecasts of total 
U.S. consumption under the lower- and higher-price trends, 
and a price-elasticity of demand for all petroleum products 
imputed from these cases under the same methodology as is 
described for imputation of supply-elasticities for various 
production categories in B.3.

3.2 U.S. petroleum-products consumption under pricing case
B.1.2 (and under B.1.3 while that case reflects case B.1.2
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assumptions) is the sum of U.S. petroleum-products consum­
ption in the case described in 3.1 above, adjusted by the 
difference in West Coast residual-oil consumption calcula­
ted as described in 3.4.2.

3.3 The consumption of petroleum products in the U.S., other 
than on the West Coast, is assumed to be the same under all 
West Coast crude-oil pricing cases, because the differences 
between these cases do not affect tne prices of crude oil 
except on the West Coast.

3.4 The consumption of petroleum products on the West Coast is 
the sum of refined-product and residual-oil consumption:
3.4.1 West Coast consumption of refined petroleum pro­

ducts Is assumed to be unaffected by the differences 
in crude-oil prices between the various cases, because 
the ability to import refined products places a ceiling 
on West Coast product prices.

3.4.2 West Coast residual-oil consumption is assumed to 
grow a t an annual ra te  of one percentage point less 
than West Coast consumption of refined products for 
so long as pricing case B. 1.1 prevails, and a t two 
percentage points less than West Coast consumption 
while pricing case B.1.2 prevails. This situation re­
flects an assumption tha t the price of residual oil 
derived from West Coast crude oils a t West Coast 
refineries has some upward flexibility, reflecting the 
cost of shipping excess resid to Far Eastern markets, 
where it encounters world-market prices.

4. Crude oil refined on the West Coast is projected a t the average of 
1985-1986 levels, adjusted for each subsequent year by half the 
change in West Coast petroleum-products consumption.

5. The West Coast crude-oil surplus is defined as the sum of Alaska 
and California production, imports of low-sulfur crude oil as 
described below, less West Coast refinery runs, as described in 4. 
above.
5.1 West Coast imports of low-sulfur crude oil required because 

of refinery-design and air-quality constraints are projected 
a t the average of 1985-1986 volumes, and adjusted propor­
tionally to the volume of crude oil refined on the West 
Coast.

5.2 Tanker shipments from or to the West Coast (other than 
imports described in 5.1 above) are the difference between 
the West Coast crude-oil surplus, and shipments of West 
Coast crude oil to the U.S. Gulf S tates by the Four Corners 
and Celeron pipelines. These shipments are forecast on the 
basis of the 1985-1986 average, increasing a t a constant 
annual rate, reaching 225 thousand barrels per day in 1990, 
and remaining a t tha t level. (Pipeline and refinery-design 
bottlenecks in California are expected to perpetuate east-
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