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AMENDMENT

OFFERED IN THE SENATE BY ELIASON

0 SB4&

Page 1, after line 7:
Insert a new bill section to read:
"* Section 1 AS 41.21.302(e) is amended to read:

(e) The commissioner shall allow fisheries enhancement by t
commissioner of fish and game or by a nonprofit aquaculture associa-
tion [THE DEVELOPMVENT OF AQUACLLTURE FACILITIES] within a marine park
unit of the Alaska state park system under terms and conditions that
ensure that the development is compatible with AS 41.21.300 - 41.21.-
306."

Page 1, line 8:
Delete "Section 1."

Insert "Sec. 2."

Renumber following bill section accordingly.

-1- 3/7/89



AMENDMENT

Senate Bill 42

Add a new section 3.
P<=- m.u.hi h-tsT /

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

™ The commissioner of natural vresources may allow
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 compatiblenr*-** ~

A s 4/.W.3(D0 - #/' <3'/.300

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 1983 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 1in the issuance of 15 commercial
mussel farming permits in Kachemak Bay State Park. One additional
permit application 1is 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 1is 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.

the
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IN THE SENATE BY THE RESOURCES COMMITTEE

CS FCR SENATE BILL NO. 42 (Resources)
IN THE LEGISLATURE OF THE STATE CF ALASKA
SIXTEENTH LEGISLATURE - FIRST SESSION
A BILL
For an Act: entitled: "An Act relating to state marine parks."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE CF ALASKA:
* Section 1. AS 41.21.302(h) is 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 feasible 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. If marketable natural
resources are developed on other public or private land that is near a
marine park, the development or marketing of the resources requires
access to water transportation, and the only feasible access and
loading facility 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 is 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 line, except
South of Point Bentinck South of a line bearing
South 68 degrees East, below the mean high tide

-1- CSSB 42 (Res)
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line
Sections 19-22
(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 NI/2
Section 5 N1/2N1/2, SE1/4NEL/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: SWL/4SWL/4
Section 6: S1/251/2
Section 7: NI/2, N1/2S1/2
Section 8: WL/2NWL/4, NWL/ASWL/A4
(23) Driftwood Bay
Township 3 South, Range 1 East, Seward Meridian
Section 14: SW/4
Section 15
Section 16: E1/2E1/2
Section 21: NEL/ANEL/4
Section 22: NI/2

CSSB 42(Res) 2.
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Section 23: NWA

(2A) Entry Cove

Township 8 North, Range 6 East, Seward Meridian
Section 2. Sl/2
Section 3. SEI/A, S12SWI/A
Sections 10-11: NI/2

(25) Granite Bay

Township 9 North, Range 8 East, Seward Meridian
Sections A- 6. SI/2
Sections 7 -8
uection 9: NI/2, SW/A
Section 17: WIL2WL/2
Section 18: EI/2, EL2NWLUA

(26) Kayak Island

Townsl ip 22 South, Range 5 East, Copper River Meridian
Section 25
Section 36: NI/2, SWI/A, WL/2SEL/A

Township 22 South, Range 6 East, Copper River Meridian
Section 16: NI/2, SWI/A, N1/2SEL/A, SWUASEVA
Section 20
Section 21: NWLVA NAM/ASWUA
Section 29: NWJ/A
Section 30: W12

Township 23 South, Range 5 East, Copper River Meridian
Section 1. NI2NWLA, SW/ANWLA
Section 2
Sections 10 - 11

(27) Jack Bay

Township 9 South, Range 7 West, Copper River Meridian
-3- CSSB A2(Res)
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Section 31: S1/2SW1/4

Township 9 South, Range 8 West, Copper River Meridian
Section 35 SEI1/4SEl/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. NI/2, N1/2N1/251/2
Section 3: NEL/4NEL/4
Section 12: E1/2NE1/4, EI/2W1/2NE1/4

(28) Safety Cove

Township 2 South, Range 1 East, Seward Meridian
Section 23: Sl/2
Section 24: SWLU/4
Section 25: NWL4
Section 26: NI/2

(29) Sandspit Point

Township 3 South, Range 1 East, Seward Meridian
Section 5:  SW1/4, S1/2SE1/4
Section 8: NI/2

(30) Sunny Cove

Township 3 South, Range 1 East, Seward Meridian
Section 19
Section 20:  WIL2WL/2

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

(31) Thunb Cove

Township 2 South, Range 1 East, Seward Meridian

CSSB 42(Res)
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Mr. President:
RESOURCES Committee considered SB 60

making a special appropriation to the Office of the Governor for
activities to encourage the federal government to permit export of

oil from the state; efd.

RRTHER FINANCE

DATE TUR\ED INTO OFFICE

and recommended:
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IN THE SENATE BY THE RESOURCES COVMTTEE

CS FOR SENATE BILL NO. 60 (Resources)
IN THE LEGISLATURE CF THE STATE OF ALASKA
SIXTEENTH LEGISLATURE - FIRST SESSION
A BILL
For an Act entitled; "An Act making a special appropriation to the Office
of the Governor for activities to encourage the
federal government to permit export of oil from the
state; and providing for an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. The sum of $150,000 is appropriated from the general fund
to the Office of the Governor for activities to encourage the federal
government to enact legislation to permit the export of oil from the state
to foreign countries.

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

* Sec. 3. This Act takes effect immediately under AS 01.10.070(c).
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$150,000
IN THE SENATE BY THE RESOLRCES COWMITTEE

CS FOR SENATE BILL NO 60 (Resources)
IN THE LEGISLATURE OF THE STATE CF ALASKA
SIXTEENTH LEGISLATURE - FIRST SESSION
A BILL
For an Act entitled: "An Act making a special appropriation to the legis-
lative council for activities to encourage the fed-
eral government to permit export of oil from the
state; and providing for an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. The sum of $150,000 is appropriated from the general fund
to the legislative council for activities to encourage the federal govern-
ment to enact legislation to permit the export of oil from the state to
foreign countries.

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

* Sec. 3. This Act takes effect immediately under AS 01.10.070(c).
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Wellhead-Pricc Impact of the Export Ban

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 Califomia for sales to West Coast refirers,
the ban on exporting ANS crude oil also reduces both the
average and marginal prices of Califormia crude ail by about
$4 per barrel. (1987 constant dollars)

See Appendix A: 3.2 €3.3

These relationships result from the fact that Alaska
and Califormia between them produce more crude cil 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
billin, 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 innominal dollars.)

See Appendix B: B.2 and E.I.
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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 (3) by State 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 State of Alaska alone approximately $3.7 billion in
royalties, production taxes, and corporate income taxes; the
federal government lost about $4.4 hillion 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.s.

We have not calculated state and local government
revenue losses in California, lower federal or state oil-and-
gas lease-honus 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

FINDINGS (05/04/87 -3



have been profound, and is at any rate impossible to
calculate with any confidence.

Future Effect 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 determine 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: 21 and 2.2

Under the world-market price assumptions adopted for
this report, removal of the export ban would likely increase
Vest 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 at 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 effect on West Coast oil production.

FINDINGS 05/04/87 -4



About 460 million barrels of additional Alaska produc-
tion and 280 million barrels of additional California produc-
tion can be expected over the whole period 1987-2000, if
exports are permitted. 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 2000, 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
attract 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
attempt to quantify this impact,

Future Revenue Impact of the Export Ban

S0 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 at least s2 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:
(@) It will increase the value of that crude-oil that would be
produced, even under the lower prices caused hy the West
Coast oil surplus, and (b) it will depress the amount of oil
produced.

FINDING ~ 05/04/87 -5-



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 states by about se
billion per year in the years 1988-1990; the cumulative loss
will be about $27 billion for the 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 State of Alaska of reduced wellhead
prices and lower volumes attributable to the export ban, in
the form of lower royalties tax revenues attributable to
crude-oil production, is projected be in die range of $500 to
$600 million through year 1990. Revenue losses will likely
total about s2 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 estimated federal corporate tax losses, or

the State 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.

Other 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 State would terminate the Permanent Fund
dividend program or reintroduce the personal income
fax.

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 1,000 high-
er.

* Total State 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 State 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 per-capita disposable income would he about $400
million per year higher through 1991, owing to higher
wage and salary receipts and lower personal tax rates.
After 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. halance 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 shiphoard 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
UJS. oil production and/or reduced U.S. oil consumption
attendant on higher wellhead prices for Alaska and Califor-
nia crude oil will, however, affect the U.S. balance of
payments by reducing net U.S. dependence on imported oil.

See Appendix B: A4.

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 total 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, permitting 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 the West Coast states*

FINDINGS os/04/87 9



The reason is that petroleum products may be, and are, hoth
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.

A "compromise" that 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 that 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 he 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

FINDINGS 0s/04/87 -10-



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
total export-tax liability associated with any given volume
of exports.  Such arrangements would assure marginal
production, including incremental production at Prudhoe Bay
or Kuparuk, of world-market prices.
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1 OVERVIEW AND SUMMARY

Paradoxicallr?/, ending hars to export of U.S. oil could help
U.S. erergy security.

— United States Department of Ener
d March 192%’.

11 OVERVIEW.

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

*  The Persian Gulf,

*  The Eastern Carribbean, in an arc s_tretchln% from Louisiana
through Texas and Eastern Mexico into the heavy-oil belt of
\Venezuela, and _ o _ _ _

The Arctic Ocean, including hl(?hly prospective provinces in

and offshore of the U.S.S.R."and Canada, as well as Alaska.

The United States has a strong territorial position in hoth the
gecond and third regions. . The, Soutthstern ml,—and—gas—groducmg
tates constitute the most intensively explored territory on earth, an
although large volumes of  hydrocdrbons remain to " be found and
produced In the region, Its biggest and most prolific oilfields have been

discovered and arealready largely depleted.

The U.S. Arctic, which includes State, Federal and Native lands in
Alaska, and the adgacent outer continental shelf ("OCS"), is the. least-
known and developed of the great petroleum-neari g[eglons. Virtually
all of the %mnt and "supergiant" oil and gas findS in"North America
over the last generation have nevertheless been in the Arctic, Northern
Alaska has heen gro ucm% oll in commercial quantities for only a
decade, but Jt alr aﬂy cofitains the numher-one ‘and number-two_oil-
groducm fields on the continent — Prudhoe Bay and K pﬁruk Rivey.

everal more huge deposits have heen 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 stréam.

Arctic Petroleum exploration and deveIoP_ment face exceptional
natural handicaps, In remoteness, extreme climate, and a host of
unusual environmental features. Theg are also suffer from an unnatural
economic handicap In the form of statutory prohibitions on the export
of crude” oil produced in the Unlte?],Sta es.and transported through
El_pellnes c'ossing. federal lands, This restriction, which aﬁgears In
Iloght_l - differentforms in both the Mineral Leasing Act and the Export
Administration Act, reduces the weIIhefld value™ of existing Alaska
crude-oil production by abouts2 per barrel.
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Mare |mportantly, any ﬂddrtronal tcrude oil roduced in Alaska or
California Fnust now  bear te cost 0 nspo [ron to other
regions, either through the Panama Cana n sma tankers or | oaded

from and reloaded to tankers In order to cross the Isthmus by g me
Thrs cumbersome re urrement reduces t e rrces of new developed

Va uee 0tlhaltn vtvo%hyv reval sS t?t Ias a cru epgrrl c%[he bee é’dY thg
dir ctsl to its next pnearest and“ rﬁost ucrative markets, which woul%p%

In the Far East.

The result is a signjficant reduction in the known resourcbes of
crude oil in Alaska and California_that are now economically feasi
develoﬁ The present report projects th % u]ctron In_crude-oil qut ut
resultl H fron\ the§6< ort ban to reach about half a million barrels
day In the early 19

Since the_proceeds from exporting any Alaska North Slope (“ANS"
?rude orh to Fgr E?stern re? erresgat ywo?d [;het prrges(y]v d
Inance the Import of an offsettrng amount o Carrb ean or Nort Sea
oil to US Gqu or Eaist Coast port% the outcome of the han on
ex ortrng S crude oil turns out to be an increase In the net import

rfJen e cx of the United States, and in the U.S, interpational payments
icit. The present rep ort describes the addrtronal domestrc resources

wh se develo ment may be sensitive to U ort icy, and provides
pre?rmrnary egtrmates d/f tﬁe economic values that are atystaeh P

112 THE ENERGY D PARTMENTS VIEW. This anah{srshhas the

endorsement of US. SecretarZ Ener% y John S Herrrnﬁton N

March gort to the PreSident on energy security, the Secretary
summarrzes the 1ssues as follows:

At present there is effectively a ban on exporting crude oil from

North Alaska Because of this, abou t half of the 1 million barrels

Per ay N rthAas an crude ol 1s shipped to California, while
u y eot er halt 9 s all the way down and across Panama to

refiners alopg the Cafjobean and Gulf Coasts. Removal fthe

exgort restrrc lons would permit some Alaskan orI to be shrglo
horter seq rstance to markets in the Pacific Rim, especi g
n With wer thransg)ortaﬂon costs the netback 0 Alaskan
ro UCers wou e( oh r. They would be encouraged to produce
ore oll and to look for more.

Section 27 of the Merchant Marine Act of 1920 pones Act%
requires carriage of Alafkan crude by U.S. flag tankers betwee

ports. Ap roxrmatey4ORercent of the U.S. domestic tanker
fleet'is currently employed in the Alaskan crude trade.

Restrictions on the export of Alaskan crude distort the market and

interfere with efficient allocation of domestic resources. Th

Inflow of AIaskan oil t CaIrfornra has created a crude oil excess

thete that hasg Eresse wellhead prices and will reduce long- erm

Calirornia P tion over wi at might otherwise occur.

Irftrng the estrrctrons would mcrease the wellhead value of both
a]s tarh Iatn Calldrfotrnrari tcruget Il | nclreasted cash flow and
rofitability would stimulate adgjtional explorati roquction

Pn Ot?t a)t Dropping tﬁe e?fectrve bePn wou?d aﬁsoR g Ffa

Possr (mrsallocatron of Tesources in the fyture, such as construc
ion of additional pipelines to transport crude oil from California.
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Producing more crude in Alaska and California would enhance US.
enerﬂu securrtgf ecause It would reduce net US. oll Imports —
us reduce world depend ence on rnsecure or sup Pres Greater

r

ecurit diversific tron f oil supplies for rtners
S th %acr?rc would aiaso rer? uce thepll?kelsrhood of therr%r%

wor rrcea B ujpp}/ disru éron And Federal anq Stat Q
venues e inc because the value of this
[?S crude oUI at the weIIheadﬁhad risen.
There are several reasqns why the ban on exporting Alaska crude
Jemarns In Race Some ?Ireve thaht exportin an American
cru e to foreigh countries would make this countr secure. In
fact, however — given the inteqrated nature of the world o]
market — it is net’U.S. oil imports, not the amount of crude ol
exports that are Important to our enerrrr security. If net oll
Imports actually decline somewhat by al wrnP crude oi| exports
(throu ? production in Alaska” and California), then U.5.
energy security has been improved.

A more contentious argument against aIIowrn% exports from north
ern Aaska IS that rt would likely result in e rd ing of a Jarge

ber of U.S. tank er a loss of jobs in the (tim
rn ustry. %‘Jhe l0ss o tan ers wou[djreduce the avarlarm ?
mrrtarrly uﬁeful tankers, for defense purposes in case of an
emergency that required them

California_consumers of petroleum r1rqrroducts gboth industrial and
residential) are concerned about removal of the export ban for
another reason. They fear a potential price increase In petroleum
Products thatmrght ccu[]rn alifornja as the excess crude.in that
egion was shi desew ere. Also, large investments in pipelines
f0"move exce s] alifornia crude to other U.5. markets ould be
jeopardized It the export restrictions vanished, (pp 89-90)

We_have Irttle quarrel with_the SecreéarJ/ ?tatement of the
Issues. Ex ﬁorts of Alaska crude oil would undoubtedly raise "netback”
rices at the wellhead In Alaska and California, and thus encourage
reater groductron rom developed fields and new fields in both states.
ederal and State tax revenues would indeed be enhanced.

The Secretar farrI summarizes the case agarnst exports as weII
but_some if not a e opjections_ he recites “(wjth out en orsrné]
criticizing them, it shoud be noted) are. super rcra or o tfu
merit. Exports would rndeed reduce the utrIrzatron domestrc tankers
and would likely cause layof samono maritime WOrKers. ear?umen
rom asecurrt stanapoint Is questionable, however: What difference
would rt make Inami rtary emergenc whether or not the tankers that
suEP plied U.S, fol te? were U.S.-hullt or otherwise? The abandonment of

lifornia oil- r(o ine constructron prO{ects which the Secretary frrst

fters as an efficiency gain from exports, curiously %pﬁears again as a
contra argument Fimally, for reasons set out in the the report
we do nof believe that California consumers need to be concerned that
exports will cause a rise in the local price of petroleum products.

The Bresent rePort IS an attem tto lve a roximate numbers to
the groba e]ef ec Ports 0 a mr?rrces In Alaska and
California, the likely impact on productron [0 establrshed and new
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oilfields in the two states, and the State and Federal revenue effects,
and other significant consequences. It is not. the result of an% new
research on production costs, or any new enqrneerrng or econometric
models, but has been built up from ata in p%lf icly avajlab.e materrali
Interviews in March 1987 with knowledgeable otl-industry personnel,
and other qualitiative information avarlable to the investigators.

12 IMMEDIATE IMPACTS OF REMOVING THE EXPORT BAN.

if East Asia were a ?ermrtte destrnatron for the crude-oil
volumes that are surplus to the needs of refineries on the U.S. West
Coast, there would bean increase of about $4 per barrel —
*in the market value of that ANS crude which is now shipped
to Gulf and East Coast ports;
* |nmghe prices of most California crude oil refined in Califor-
and most |mportantly from a nationai-interest standpoint,
* m the market value of all new Alaska and California
production.

There would %so bf a smaller, but still substantial increase — on
the order of s2 per barre
* in the aver %e weIIhead price of the ANS crude oil now
refined on the West Coast.

These price increases would be based on the fact that

* Worlg- market prices, for rades of crude 0il similgr to, ANS

are st about as hi not a littl her at refineries \?
Korea, and P(%rwn as at re ne es on the U.S. Gu

and East Coasts; whi
* Transportation of ! 'surplus” West Coast crude oil to the Orient
would sharply reduce those tanker transport. Costs whrch
ave to be ‘suhtracted from "refi ery %ate prices. (either |n
astern US ?r In the Far Ea In Order to arrive at the
weII ead value of the "marginal” barrel produced in Califor-

nia or Alaska.

Figures 121 and 122 contajn ourS%rOQectrons of wellhead rices
in Alask and Cahfornra for the period 1985-2000, hoth under the tatug
quo, In which exports are. prohipited, and assuming that unlimite
exports were aut Otized beginning n 1987.

crude-oll price controls ended rou h 1986, the export han reduce
tI e weIIh ad value of the crude oil that was produced in Alaska by
a out% billion, and the wellhead value of aIrfornra crude orI by
about $9.7 billion. The cost to the State of Alaska aone In ro atres

Productron taxes, and cor orate Income. taxes was apout ?3 illin?
he federal egovernment |ost 4 illion n net windfall profits tax

("WPT*) revénues from the Prud)hoe Bay field alone.
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Figure 121

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

Production mb/d
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COMPARISON OF PROJECTED CALIFORNIA CRUDE-OIL PRODUCTION
gy WITH AND WITHOUT EXPORTS
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122 DIRECT GAINERS FROM EXPORTS: ALASKA. THE U.5,
TREASURY, WEST COAST OI FORNIA.  Even jf
these price” increases dig not affect the amount of oil produced in

Alaska or C aIrfornra the inc |n roducer sales revenues in the two

X | lion per N IS
15%931588 pRI e%egut"st%“bnt%n“tr‘e? tth Orefoa Y0k 108 VS
direct benefrcrarres would be the State of Aaska 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 Yoveriments in Califor-
nia, In that order.

3 LITTLE OR NO IMPACT.ON U. SUMERS. H| her
weIIheag prrces in Alaska and CaIAt’orhra wouldshavewrttle 0r no adv rse
impact_ on U.S. consumers. wou not mcrease oll prrces else-
where in the Uhrted C?tates becau rrces at #rfahd East Coast
refineries are area etermrne Sy% rrce Latin American,
North Sea, or M Eastern crudes tnat could replace them. The
higher market value of Alaska and California crudes would not even
nave much effect on rt)etr leum-product eprrces faced ?/ West Coast
consumers, becaudse b(?h the |m|rfort and export of petrofeum products
are now ermrtte under e era As a result West Coast roduct

rices are not determined st Coast crude-oil prices, but rat er
(hrch resrdua/ oﬁ can %e exported pfrom and gasolrhg

rices at w
|mpoprte to, the region.

124 DIRECT LOSERS FROM_EXPORTS: CERTAIN QIL COM-
PANIE& OMESTIC SHIPPdNG INTERESTS. The (fombrnatron of In-
creased crude-oil costs and_sticky petro eum pro ct prices implies
that some crude-short West Cqast refrnersﬁ %sew ich refrne more oil
than ther( produce In the Pacific States ) could be unfavorably impacted,
Eon h dom str%marrtrme n ustrx for which tanker shipments
etween Valdez and_other U.S orts IS now a ma or captive b srness
While it Is the marrtrme |nterests that provr e t %reatest political

=

0] ort for the crude-oll ex ort ban, any benefit they now receive |s
dooFte to disapp ar q ickly regardless of U.S gxw %o Icy. 8
analysis mdrcates xgorts are not authorrze est t crude-

oil production, and tre nee to sh rg "surplus” Alaska crude oil beyond
Callfornia, will begin declining steeply | 1988 or 1989, and will e at

an end by 1992.
1.3 INCREASES IN ALASKA AND CALIFORNIA CRUDE-OIL PRO-
DUCTION.

From a national standpornt the, most important effect of remov-
|n? the ban_on exporting ANS. crude il would be the greater |ncehtrves
oIl com anre? would have to mvet in addrtrgnaléarodtictron at already-
roducing fields in Alaska and Calitornia, an omp etegrorects that
re already underway or planned for several huge new fiel aska
and California contain a number of projects, inv Ivrng many Dillions of
barrels of oil In. known reservoirs, Whose financral feasrbrlrtrf has
become ve sensitive to expected wellhead revenyes since world
prices col zsed in 1986. A $4-per-barrel increase in the market vaIue
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of new crude 0|I prodyction is equivalent to about 60 percent of the

average mr wellhead price .of ANS, crude oil, ‘and a b?ut 40
erce to te oste prrce of a typical California heavy crude oil (Kern
Iver). . The leverage. that such™a price diff erentlra would exet on
ﬂ]rod ctron | ce tive (Hklas a ang aIrforh IS cearlg/ nhuc greater

A r% would be creat or pro ctrori ewhere “in the
United States, by an import fee of, say, $5 per barre

131 PRODUCTA t\]t POTENTIALS IN ARCTIC AtkA]SKA The
dthori ave examined the_status, tt)ro ecﬁd costs, and | yrnfluence

Ihead Prrce expectations on the” followin A ro duction ven
tures, which™ were underway of bern anne or achter Syt

CoNSit ered mdustlybefore oll prices Iunde ea
may not con arne ?/ development prospect In kno nANS FeSErVOIrs:

C
ther are severa ? ompleted exploratjon wells whose
resu?ts are strYI a close?y hqu secre(tS onpANS federal ot?srhore acreage.

Prugﬂoe Bagr unit_infill drilling
Bdy unit extension drrIIrhg (Sag River and Eileen

Prudhge)é y unit tertiary recovery

E arulé Brver unit infill drrIIr (rr
uBaru Iver unjt extension arilling
P ruk River unit tertrarg re%overy
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 13 shows the aythors' prO{ectrons of most Irkelg productron
levels for ANS crude oil, with and without exp orts for th ears 987
throu?h 2000. If the export ban |s coptinued, nPro duction is likely
to fal from a eak of 18 million barrels Ber day (mmo/d) in 1 7to 14
mmb/d in 11 .in 1995 and 9 mm /d |n th e ar 2 orts
can .be, expectrﬁ to |mprove the out o% é' ét
Beginning 'in the early-to-mid ow ver ecIran\? pro uctron (in
Part the resuIt of the export ban? er make the U.S. West (t ka neA

Porter of crude oil. = As a result, wellhead prrces |n Aas a an
Califorpia will converge upward foward world-market levels and, ){
ahout the year 2000, production will be about the same without respec
to earIrer U.S. export policy.

1.32 PRODUCTION POTENTIALS IN CALIFORNIA See Cha ter
5. Table 132 shows the authros’ rogectrons of me«t |kefvlpro uctron
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

992 199* 1495 199fa 1997 1993 W00 0: 01 T("

822
92

140
18f
10

by

1*

60
62

*5

30

41

22
22

T I R TR O
6-2
713 618 536
713 618 53¢
0 f f
129
173 1.6 15
17c  Iti  15¢
2 0 0
2
2 N0 6
c 10 e
\ 0 0
117
50 60 ¢0
76 60 80
¢ 0 0
¢
7 67 59
77 67 5%
0 t 0
33
50 100
15 *6
25 54
0 90
12 3
20 43
26
5 66 80
24 66 76
31 0 1
1226
111* 1097 1096
1080 103* 1000
3% 63 99
10
20 19 16
2t 18 10
0 0 0

ACTjAl PROJECTED
1925 19Bt 1 1927 19f] 1969 1990 1991 19%
..... i
it w0 ¢ e rric A% " ?§%W si.i tooo
1
1 sk
1550 :550i 1567 1566 1155 :26i 109% 9*2
1556 15570 1%70 1313 11'2 10%7 1001 Qe
i a0 8 283 214 92 16
1 £22
[Bi  e*Qi 26" «c¢t: 2*0 2:il Elfc 20
127 2401 257 255 221 ¢l6 196 Bl
e 7t g0 20 W
1 27
519 ci 200 20 2+ 9
3 gy 0 B o5 1 u
1 e o+ oo,
1 57
1 * 50 00 5 8 90
i 0 50 00 W4 8 5
| t 0 I* PC 32 71
| e
1 *0 51 m :OS m 100
1 v 80 100 ¢ 16
1 2 4 oA
(
1
1
1
1
1
1
1
1
1
|
1 1536
1732 1B?9] 1825 1E2E 1861 170i 151* 13-9 12*0
1733 19671 1797 1678 1562 1*23 13:9 13:3 1281
1 30 29* 319 213 15* B
1 2
66 *71  *2 38 3* 31 28 25
66 7L 39 32 27 u A 2
1 3 6 6 9 6

INFORMATION &« ANALYSIS

ot'Corocor ¢ 1;

405 %02 2*9

465 403
0 8 0
l¥r o Wx 12f

e
%6 »:" :2E
r 0 0

6 [
¢ 5 ¢
0 0 g
T
%9
o o 7
51 *: 2:
0 c 0
120 led Mo
3+ 133 16
3% 7 0
§ 80 71
o 0 L
9 0 g
9 116 134
9% 116 13:
0 v 0
1131 993 910
977 977 922
55 17 -6
5 13 1
5 1 1
0 0 0

1

52¢'
3:0i

53!
201
3?

ST:

f
150,

64

7¢:l
926 !
9:9:

21

o1

11
01

2f:
¢t

*3¢
3*

¢3

1'*
%)

Cr1z
11

cz

*C;
21 C
5¢:1

25%

¢ >
67r.:

117
[f:
1



TABLE 132

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

21 PRODUCTION, RESERVES AND RESOURCES

Alaska fand Callfornla and gdjaeent offshore Ia ds acc Cnnted for
3 percent 0 crude-oil. proauction in 198d accor Ing to a
1985 report of the U.5, e0|o |caJ Surveg éUS S), ent of the
natjon measu[)alble crude- (h rese ves, an cent eexpect
ed "undiscoverable recoverable" crude-oil resour eSz

2.1.1 UNDEV A_OPED ESOURCES IN KNQWN POOLS. The. En-
g y Department and USGS gures cited do not glveJ)roEer emp asis 1o

stra eg?nc JJOSItlon of th e Wo states |n national d)t) rtl ecause
he mofs rtant ¢rude-oil assets from the perspective atlona 0|
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
natlor]a enes%l ? seem tg neplect these{netro eum de OSIti whic Q
are also mis (t] the federal’ government's most frequently cite
oll- Besource statistics becausg whtle they are not technically "proved”,
er are they "undiscovered”

The outlook for U.5. domestic oil 8roductlon deﬁends at least
thﬁou h the 1990s, on the decisjons meH r ol co les. will make
ether or not to 'invest |n deve OtP the crude oil that is known to
exist n\aread% oun goosan tﬁ egrodumbl with eX|st|n technolo-
ska and C rnla totally dominate the nation’s ifventory of

guch undeveloped " 0| in-place" A

2.1.2 ENHANCED RECOVERY IN PRODUCING FIELDS. Most of
the known but undeveloped etroIeum |n Alaska and California is ma e

of the oil .in a number o a ead ucmr% pe@gnant Jle ds”,
|ch conyentiona anar con ar co w woul eave
behind In the reservolr. Be ween now and the end of the entur

roductton otentia| from. thermally enhanced oil recove (T R
Erogects In %IX oh the nation’s seveh est-producin gs, Prug

neit

|ar fie
i Kuparuk River in Alafka ana h Kern R |ve9 EITI%
Sunset, ‘and Wilmington) almost certainly surpasses the potential of
all new-field and TEOR %rolects In the other 48 states.

2.2 NEW-FIELD DEVELOPMENT

The inventgry of known but undeveloped 0|I resources also_con-
talnsanumbr fn gtant] and uerﬂ jant fiel S|nJ laska and Calif-
ornia from which substantial production has yet to egln but to which
the oil comPanles have already committed hundreds of millions of dol-
ars |n exploration, infrastructure, and develonment investment. Ex-

JJ?]S are the Endlcott and Lisbure_units on the Alaska North Slope
the onﬁo field n Caélforntas offshore Sanfa Ynﬁz unit. Anot er
|nstance is the West Sak deposit In Arctic Alaska, which may contaln
more . "oil-in-place™ than any other field yet discovered in North
America, and on which Arco recently susqended ? eration of a technic-
ally successful "pilot progect because, field development does not seem

financially warranted at current oil prices.
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Figure 2.1

PROVED CRUDE-OIL RESERVES IN THE UNITED STATES
ALASKA AND CALIFORNIA. 1985

and

CRUDE-OIL PRODUCTION IN THE UNITED STATES
ALASKA AND CALIFORNIA. 1725
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2.3 COST AND PRICE HANDICAPS

All of the TEOR and new ~field mvestment prorects mentioneg
ere were under Wa(y scheduled for deve Pment 0 process 0f
%nﬁ when oil %rrces coI(Ja seg 1986 The marlcrat
easg tg of each of them, however, depends V\Powerfully on the out R
or utur oll rrces and some of them are no mejeopa %/ séortet
tfremendous vo umes of oil ivolved, there are several factors that make
Inv stment in Alaska and Calilorma groductron eculrarly sensitive to
crude-oil prices recerve at th field (the weI head' rrce) These
handicaps ‘include relatively produ |on cOsts stem from the
remote IoFatron and harsh envrronment in the casg r&as a produc-
thon the o ua |tf of ty tt pical West %oastd crude 0|t whrc cause
em to sell at a significant price discount, and an exceptionally sever
transport-cost ﬁ ogen Whrchp IS %orne by the producersprn theyform o?
lower wellhead prices.

2.3.1 DEVELOPMENT CO?TS In the case of Arctic Alaska, there
are the high transP rt_costs for equipment and materjals and hgih
operating costs, which stem from the remoteness of the fields, horrib

eather, sorI fragility onshore and ice stress offshore.

2.3.2 HEAVY, HIGH-SULFUR SUPPLIES. Most of the addrtronal
roductron potential in_California, and a large portion of the Alaska
Eotentra IS, moreover, for' heav%/ crude oil, which. is more COStI\X to to

ce, as it reguires TEOR techniques. tp maximize output. Most of
aIrfLornras aomronai eavy ol oentra? |s assocrateld pwrth steam-
lectron rfro ects.  Much West C pp%/ also conta\ns

attrvely arge concentratrons o sulfur an ot er contaminating ele
ments

Despite 1ts addrtrona roductron costs Figure 2.2 shows that

heag h sultur oils sell at deep |scon fs rélative to “average"

dsof The West Coast's price penalties for ' giravrt and suftur
content are often greater than In other ma!or wo Bng area]
because heavy IS such a h| proportion of available™ su
Transport of heavy oil tends to be more costK often re urrrng heated
P ipelines and tankage or dilution wrthlrghter grocar ons. ven more

ortant ravity" and high sulfur Content to%et er make
\}lorca Aaska an alifornia crudes more 003 Iy to refine mto] o
aue roducts rke gasoline, jet fuel, and "midafe distillates” (heat
or and diesel fuel).” This 1s a ﬁart]cular djsadvantage in arornra
where air-g uaIrtY problems prevent the use of high-sulfur fuel oils, and
seriously restrict even therr processing and transportation.

2.3.3 TRANSPORT TO MARKET. Even mqre punishing f?r the
economics of Alaska production is the hi hcost of m ving the oil from
field to market In 1986 the T rans i [p eline ('TAPS") toll
averagg oret an s6 garre while tan ansport costs Were on

er of an additional dollar per barrel to West Coast refineries,
and s4 In_tanker charges plus about one dollar for trangit through the
Panamla rlrjrl eling, to refineries or(tj the U.S. Gulf or East Coasts Under
a settlement_ récently approve the Federal Energy Requlatory
Commission, TAPS charges will faII 0 about $4.50 in 1987, and .00 by
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1990.) For oil from North Slope fields other than Prudhoe Bay, local
pipeline charges on the North Slope must also be paid. All of these
charges have to be
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Figure 2=
GRAVITY AND LOCATION PRICE DIFFERENTIALS
FOR CALIFORNIA CRUDE OIL
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subtracted ("netted back") from the world market price, as seen at
Lower-tfs refineries, In drder to determine a field price in Arctic
Alaska, Wellhead prices at North Slope fields, therefore, tend to be on
b B i TSR N e
e5y<amplep In t?]e ,gﬂmmeg 04 18é6, tehe welﬁwad price of oi? %rom
Conoco’s Milne Point unit, North of the Prudhoe Bay unit, actually. fell
below zero! In Ja(lpuaré 1987, as a resul}, of low (thotgh positive) prices,
Conoco suspended production trom the field.

NOTES TO SECTION 2

LUS, BRI S, L rgon A

2. Us, Department of the Interior, Geological Survey
("USGS"), Circular 860.

3. The, USGS report cited above does coptain entries for
mdlthed and "Inferred" reserves, but the numbers
for Alaska are clearly mych too low relafive to the
volumes of “"unproved” oil In known reservoirs enumer-

$ 0'|a'ted|below'h lume of total liquid hydrocarbons i
. O1l In place 1s the volume of total liqui rocarbons in a
reservolr, mclutYm rEoth Its recogerablg "reserves” and

the vo. umes that are not believed to be commercially
recoverable. _ _ N

5 A superglant field is one believed to, contain one billion
barrels or more of recov?rable oil a giant contains
more than one hundred million barrels.

6. Prlmgry recovery is production that relies on natural
subterranean (water or gas) pressures in the reservoir
to drive oil to’ the surfacg, while secfondary recovery
_decpends on artificially-induced waterflood “or gas in-
jection.  Tertiary or enhanced ojl recoverg 8
employs heat, and/or solvents ?nd other chemicals t
assist production. The read-world demarcahon% among
these ‘production stages are often blurred: all thre

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

31 WEST-COAST CRUDE-OIL PRICE LEVELS

M_arkfts for crude ?il on the U.S. Pilcific Coast are physically 1alﬂd

economically detached from markets elsewhere in the “world.
structyre 0 cruoﬁe—ml prices in this mariet reﬁects the interplay o?

three factors that are peculiar to the region: o _
* The "surglus" of crude oil from Alaska and, California, relative
to the demand from refineries in the region;

* The federal ban on forei(r;n exports of crude oil transported by

. Th p|peI|nehacrossffe(I1\IeSra Ie:jnds;_ 1 of West C o di
e great share 0 roduction, and of West Coast crude oi
sﬁ{ ments {0 otﬁoér LPS. markets, rFweld by tshe three_leading

firms, and indeed by one firm — * Standard Alaska (Sohio).

One further characteristic of the regional market is worth notin_?: _
* Petroleum-product prices which, in contrast to crude-oil prices
are keftfectlvely linked with” other Pacif'c Rim and " world
markets.

3.2 THE WEST COAST CRUDE-OIL "SURPLUS"

Alaska and California crude-oil production substantlaIIP/ exceeds
the demand for oil to be refined within the seven—stag Pacific
Petro eum, administration_ district ("PADD-V").* |n 1986, a{Jro uction In
he Dlstrlcﬁ,$almost entlrelg n / Iask)a" nd C,?Ilforma) verat{;ed Hust
about 3 million barrels per day ("mmb/"d), while net exBorts 0 ofher
US. district ewer ged 628 thousand barrels per daLy %‘m /F? the bulk
of whm tookK the orrp of tanker shi mel]ts of ANS crutle oil to_the US.
Gult Coast, IS |gure was equivalent to 34 percent of Alaska

production and 20 percént of the West Coast total.2

Producers of a commodity in an isolated region that is a net
exporter of the commodity normallg have to bear the cost, in the form
of lower producer prices, of transporting the commogity to a market or
markets capable of absorbing its surplus production, Thas, the fact that
PADD-V IS a n%t_ exporter ‘guarantees prices at Coastal refineries in
California, Was |Hgt n, and Alaska that are lower than m,gther
markets, such as thé U.S. Gulf, Western Europe, or East Asia, which are
net importers of crude oil Flgure 3.2 shows how the West Coast
be%:ilme a net exporter when ANS production fomrﬂenced IH 1977,
Tanle 3.2 projects the West Coast crude-oJ surplus through the year

2000.

3.3 THE WEST COAST CRUDE-OIL PRICE DISCOUNT.

The wellhead-price "discount" at which c[]ude oil sells in a pet
exPortlng region such as PADD-V depends upon the cost of transportmg
It 1o an x]port market where refiners are willing to purchase the entir
surplus,  The market value of West Coast crude oil at jts point of
Er?ductmn thus tends to b?( the hlghesA(Pche it can command and yet be
aleable in the export market, aftér aadition of all shipping costs.
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Figure 3.2
The West Coast Oil Surplus

Thousands of
Barrels per Day Figure 1
The West Coast Oil Surplus
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Table 3.2
PROJECTED VEST COAST CRUDE-OIL BALANCES

| | ACTUAL | PROJECTIONS
AREA AND/CR CA'EEGRY l | 11985 19861 1987 1988 1989 1991 1991 1998 1993 1996 1995 1996 1997 1998 1999 868][! *C«.
— 1 ——— — ——— ——— —————— — — S— — ——— — ————
| [ cb/d ib/dl ab/d ab/d ab/d ib/d ib/d ab/d as/d *b/o as/d ib/d ib/d as/d «b/ti as/ji n.
CTRLELN DEMAND | i
“e*ired petroleua priducts I export 18838 88731 8396 8408 8678 8537 85918666 8713 8 W 8819 8885 8938 8929 8866 88511 |7eL*
| noexport | | 8366 8618 8678 8537 85918666 8783 8761 8819 2E25 8938 8339 29*4 8851 113t8"
ldifferencel | o o o o o 0 0o 0 0 0o * 0 0
s?siduai feel oil 1 export 1 868 2881 898 898 £93 895 895 896 896 296 896 891 286 591 275 £711 1*:0
Tno exportl 1 893 898 3(3 386 388 316 318 381 385 382 320 317 315 3131
[differencel t 3 6 -9 -9 18 -19 .88 -25 -29 .32 -34 27 -39 .xgr .11’
UTAL n'E:t COAST PETROLEUM DEMAND 1 export 18691 25611 8636 8781 8765 8838 8887 8968 8999 3156 3115 3116 3117 3115 3180 3181: 151
Lno exportl 1 8639 8786 8776 8968 8899 2961 3121 3888 314* 3148 3152 3155 3159 3!j?l 1:822
Idifferencei 1 3 6 -9 -9 .18 -19 -82 -85 -29 .38 -34 37 -39 kgl .11
ST COAST REFINERT RUNS 1 export 18876 83661 8613 2635 8668 8582 8589 8556 2585 2616 26*3 2643 26** 26*5 20*5 3:*Gi 12:2:
1no exportl 18685 2*38 8*78 8584 8535 8566 2596 8626 8657 8659 2661 2663 8665 36671 12:12
[differencel 1 8 >» 5 5 6 -9 .11 .13 -14 .16 -17 -18 -80 211 52
A AND CALIFORNIA PRODUCTION 1 expert 12960 89761 8993 3836 3139 2058 8981 873* 26%3 2537 25*1 9539 2*78 2*89 8250 23571 12722
1no exportl | 2926 2981 8693 8585 8566 8592 8680 8681 8666 8**0 2*:5 3613 2357 83611 137**
[differencel | 67 832 665 *97 317 1*1 8 57 75 99 55 17 -9  .§'  m*
"SCUIRED wCN-SULFuR iMPCRTS 1 exoor; 1 177 1321 166 139 191 196 196 198 830 2(2 20* 805 £05 205
Lo exportl 1 186 139 191 196 196 199 201 203 806 806 206 206 826 8041 10:1
[differencel 1 8 0 | 0 o 1 1 1 1 4 -1 -1 -1 81 -
©-TCOAST CRUCE-OI1 SUPPLY 1 export 13137 31561 3179 3878 3389 32*6 3176 2931 8863 8748 2165 89*6 2676 £53* 2554 2:6*! 1*20-
1no exoortl 13118 8998 2BS6 8779 8761 2+>91 2881 2686 8671 2666 8681 2619 256* 2567 1%(:5
Idifferencel 1 67 892 665 607 316 161 23 5 74 98 53 15 -9 K T2
SET CCAST ‘CRUDE-OIL SURPLUS’ 1 export 1 963 79[ 776 837 862 746 568 375 859 126 102 100 30 -11 -91 -3:1 1671
1no exportl 1 777 552 618 873 885 825 885 58 14 .13 -4i U4 101 -1001 §”
[differencel 1 69 285 650 672 383 150 34 68 39 113 70 34 1 17 73

Smsaents via U.S. U-E pipelines 1 export 1 65 131 68 71 104 885 885 285 825 225 825 285 885 285 885 2251  9:3

1no exportl 1 60 71 106 885 225 225 885 £85 885 825 885 225 885 2851 993
[differencel 1 0 0 0 0 0 1 0 0 0 0 0 0 8 01
JTssP TAN*ER SHIPMENTS FROM (T0) U.C,,1 export 1 818 7771 736 766 757 519 323 150 34 -99 -183 .125 -195 -236 -316 -312! 690
1no exportl 1 667 681 307 68 0 0 0 -167 -811 -838 -865 -269 -326 -3851 -13-
Idifferencel 1 69 285 650 672 383 150 36 68 89 113 70 34 11 170 195
C'AL YANKER SHIPMENTS FROM (T0) H.C. 1 exoort 1 995 9591 9883 956 960 713 518 368 234 103 88 80 10 -31 -ill -1081 :nr.
Lno exportl 1 853 669 *99 262 196 199 201 36 -6 -38 -59 -63 -180 -1131  pi:
Idifferencel 1 69 285 669 671 382 169 33 67 88 112 69 32 9 161
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CALIFORNIA CRUDE-OIL PRICES. The magnitude of the
drscount ]for Car? rma crudes IS sho C fr ure 33g m?d— 9%56
California crud e? (and ol rom Alask as % %regron ) tended to
have Posteg rices anout arrel below thie prices o

B”:ts'as o ex.cargtrehat}exatar 'JPpo”ed il Gﬁa"éta”d T

dif erentraI |s a direct reflection o fthe ad a ditional cost a California
%ro ucer would have to ab orl?] In ord fr to sh Ih) a barrel of crude oil to
ulf 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 t the
might be expected. The str %ure of prices for Alaska ort ?J)
?ru e o IS, however, more di |c¥t 0] characterrze than the market

California crudes .ajmost all o VY Ich are refined withjn the State.
The average ifferential between Gulf and West Coast refrnerg JJrrces
for ANS Crude orI as reflected in company reports to the Stat
Alaska for tax and roya tY l;Jur oses has cycled Wrdely, but has centered
at a value of about sz per barre

333 PRICING ANOMALIES. This, price differential, between
average V\fest Coa and Gult Coasﬁ prices for ANS crude oll, t?
%ubstéttra less t an the additiona cost o trans ortrnq ANS 0l
eyon ornra to the Gulf Coast. |ewrse e sa es rices
[e orted for ﬁcrude ol i CaIr ornra have tfr}1 % until late 1 (s
eqst, to be on t ordero I-to-$3 per barrel hi er than_ t eeﬁoste
rrces of com{garabe Cali ornra crudes, even a fter’ appropriate adjust-
ments were made for qua |t1y and mtra—Carornra transport oosts
Price differentials amon ferent gra es of crude oll, and amono
similar crudes at different locations thus do not strictly reflec
differentials in trans ort costs and refining characteristics, as they
tend do In other markets.

Much of the variety in California petroI ricing i0es mdeed
reso(lts frorn the heterog enertY of crude- o (ﬂ ualities, or fro cittle
necs in the mtrastate oil-transport infrastructure, ~ Crude oils
srmbar qua rtr S a 3rn9ne transactlr]on oint (e.g., Vald ez Loséng
Haroor, or Bakersriel nevertneless % ‘as m ch as r
per harrel, depending on the |dent|t of the “seller, an the orr |n o
destination of the commodity. Th ese seeming rrce anomares ave
eneraed a lon % stream of tax_ and royaItZ Putes h]etween the
rogucing compa les, and federal state or’local taxing aut orrtres and
%everal anti-trust suits 8r rea\sonst at will become a”p arent below,
owever, the_ details of and ex anatrons for these prrcr peculrarrtres
are not crucial to the concl usrons of this report. "Fundameptally, a
West Coast crude oils are discounted relative to world-market values
— and the discotmt on the margin, where investment decisjons are
made, Is about s« per barrel. And’it is the export ban that makes such
discounts inevitable.
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Figure 3.3:
THE WEST COAST CRUDE-PEL PRICE DISCOUNT
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34 EEEI?EESOF THE CRUDE-OIL EXPORT BAN ON WEST COAST Ol

The current West Coast price discounts would not exist, in other
words, if ANS producers were permitted to sell their crude oil in
whatever markets gave them the greatest "netback" price. Without the
current export prohibition, producers would market most of the crude
which was surplus to the needs of the U.S. West Coast in East Asia
rather than on the U.S. Gulf and East Coasts. The values of comparable
grades of crude oil are almost exactly the same at East Asian ports as
at the U.S. Gulf, because tanker charges for oil from the Middle East
are nearly the same for the two importing regions. But on the margin,
today's market values for ANS crude oil at Valdez reflect a deduction
of up to $5 per barrel for transportation to a port on the U.S. Gulf. The
comparable cost for shipments to Inchon or Yokohama in foreign-flag
supertankers would be only about 75 cents cents per barrel. Thus,
incremental supplies of crude oil produced in PADD-V would stand to
gain more than $4 per barrel in wellhead value, if exports were allowed.

NOTES TO SECTION 3

1. The Petroleum Administration District No. V ("PADD-V")
comprises the States of Alaska, Hawaii, California,
Oregon, Washington, Arizona, and Nevada.

2. EIA, Petroleum Supply Annual and Petroleum Supply
Monthly.
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4. EFFECT OF THE EXPORT BAN
ON ALASKA CRUDE-OIL PRODUCTION

41 STATUS OF NORTH SLOPE PRODUCING PROPERTIES AND
PROSPECTS

4.1.1 PRUDHOE BAY. The Prudhoe Bay field, which was discov-
ered in 1968, is the largest oil-producing property in North America.
The main Sadlerochit reservoir originally had an estimated 23 billion
barrels of oil in place, of which about 11 billion are considered
recoveraole by primary, waterflood and miscible-gas-recovery technol-
ogies. Production from this reservoir has been nearly steady at 1.5
million barrels per day ("mmb/d") since 1979, but all three major
producing companies expect output to drop off rapidly beginning in late
198gl%r early 1989. Average production in 1991 could be as low as 11
mmb/d.1

ARCO Alaska, Inc. is operator for the eastern area of the Prudhoe
Bay unit and Standard Alaska Production Company (formerly Sohio)
operates the western area. As of the end of 1986 the producers had
invested $12-13 billion at Prudhoe Bay.

Prudhoe Bay was initially developed using 640-acre spacing for
wells that commenced production at up to 20 mb/d each. Infill drilling
at a spacing of 160 acres commenced shortly after production began in
1977; an 80-acre-spacing program commenced in 1981 and continues
today. Further infill drilling over the next few years will result in well
spacing at 40-acre intervals and recover an additional 80-100 million
barrels. In 1986 a typical Prudhoe Bay well, with an average measured
depth of 10,500 feet, cost about $2.4 million. By the end of 1986, 835
wells had been drilled and an additional 350 wells are currently planned
for full field development.

To help maintain production rates, a $2-billion waterflood project
began operatin? in 1984. The waterflood project will increase recovery
by about 1 billion barrels. An $800-million natural-gas-liquids EOR
("miscible gas") project began operation in December 1986. The project
will process 50 mb/d of natural-gas liquids ("NGLs") to be blended into
the crude-oil stream in TAPS and, will eventually result in added
recovery of 135 to 190 million barrels of oil, as well as 365 million
barrels of NGLs.

Other Prudhoe Bay owners are Exxon Company, U.S.A., Amerada
Hess, Chevron U.S.A., Louisiana Land dc Exploration Company, Mara-
thon Qil Company, Mobil Oil Corporation, Phillips Petroleum Company,
Getty Oil Company (Texaco), Shell and British Petroleum.

4.1.2 EILEEN PROSPECT. The Eileen Field, also called West End
because of its location at the west end of the Prudhoe Bay unit,
involves the same Sadlerochit formation that contains the main Prudhoe
Bay reservoir, and will be operated by Standard as part of the Pruc”oe
Bay unit. However, in the Eileen sector the reservoir is composed of
carbonates, and has to be drilled separately because of its stratigraphic
separation. The Eileen sector is said to have million barrels of oil in
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lace with about 150 million barrels of recoverable reserves.
Heveﬁoped production from the ?relda IS expecte(\! to peak at 60-/0 mbyg

- In 198 when Standard announced plans to develop the Eileen
fie I [)he comp estrndated that tﬂe total fred develop ent cosA
eaout jon — roluﬂ ly $100 mi |on orf |£58ga
million the 72—we|| dri program. rou
companies had spent $50 mrIIron on the project. Pipe for a 15-mife line
to connect Eileen to a Prudhoe B g%cessrng cenoter and WTII—Irne
materras are In storage on the N rth Slope ana the drill pads
temse(ves have been completed However, the uncertarn oI-price
outlook led the owners to suspend completion the E ‘f proet n
December 1986 The 9as mg)ectron com'pr fsor which will arr eon the
1987 sealift, will be stored on_the North Slope; currentpannrng is for a
gegptrjn tion "of development in connection  with an anticipated 1988

413 KUPARUK RIVER.  The Kuparuk River field, centered
onshore ab(put 40 mres west of Prudhoe Bay, contains the second-
largest pro ucing oil reservoir in North America. Kuparuk, operateq by
Arco Alaska, Inc., Is es imated to have about 5 brIIron b%rrels of oll |n
glace of which 1.5 bil |on are beIreved recoveraple with primary_ and
XIS ng waterfloo tec n%})ag A Prod uctron w |ch began in,"1981

reace a peak o anuarly t the end of 1
cumuatrve freId deveIo ment costs w %da out 2.8 billion and f I
leld develo ecte% 0] tot Dillion.  Kuparuk productron

IS expected ofaI be ow (Dm /d byt e mid-1990s.

A field-wide waterflood project and a third productron facrlrsy
were added in 1986. However, |n~ 1986, because of faIIrngf rice
Arco reduced the number of drrIIrng rgs rn Kuparuk from Tour to one.
Initia| production rates from Kup uk Wells ra ge from 200 to 2,000
barres per day Since Kuparuk is a soiution- gi rive reservolr, rates
will d(ec ine stch that the avera%e over the Tife of the field will be
toward the low end of this spectru

At the end of 1986 a trotal of five hupdred WeIIs with an averaﬁe
depth of abou OPO Iéd bee drilled |n paruk In 1986 t ﬁ
typical Kuparuk well cost 15 mr jon. Full development of Kuparu

Will require more than 700 wells.

Other Kuparuk owners are Standard Alaska Production Company,
BP Alaska Ex%Ioratron Mobil Ol Corporation, Chevron USA,
Inc, Union O1l Company of Calrfornra and Exxon Company, U

4.1.4 OlLNE POINT. Milne Point, ope ﬁted b)yConoco Inc., |§ H
smallest field on the North SoHe yet brought int productron an
first field on whrch pro duction has been rn errupted’ because of low oil
rices. The field, ocatgd about a bout 35 miles northwest of Prydhoe
a?/ encompasses uplan submerged fracts and s part of the
aru Rrver Cretaceous sands reser oir, formatron The Milne Point
|t as a ou‘ 180 mil | n barrels, | |n pace in the K[p(aru ormatron and
16 |on in ace in the retaceous sangds formation,
estrmated 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 be an in November 985 and Conoco antro Ipated that
98(%(5)r% ctr n would reach .30 rg [] f]e start of production

water Was. rnreote into the Milne Pqint reservorr to
marntarn ressure and maximize recovery. Thus Milne became the first
North SI e field to employ a secon ?r ecovervv technique during
Initjal pro uctron However, because of problems Wwith the reservolr,

peak production reached only 24 mb/d.

In February 1986 because of faIIr oil pnces Conaco suspended

gnllrn eratrohs at line P |nt e Po(Ft roductron S s ut
own ﬁnuar ut rs n marntarne In a "warm" sut own
mode so that pro}ductrgn could e resume amost | medr

[ICES rose. the en Conoco ha rnvesé 1 mr rnt
ro&ect When Mrlne Pornt rfroductron was shut down the |e ?
roduction and injection wells averatirng 9,000 feet In deptn. Drilling

costs have averaged s2 million'per well

In its "warm" shutdown, Conoco is rncurrrng $1 million per manth
in og)eratrng costs, nearly wha the_company wou]d sPend If the freId
wer roduction.  Altifough Iow orI rices are the primary reason for
th e shytdown, other fac ors are i onocq is not @ TAPS owner and
Mrne |s assesse higher roza ty. than other Nort Slope producrng
fiel s onoco has rndrcated that Irgtrng the export ban on ANS crud®
would Pprovr (a strong incentive for resuming production from the
Milne Point Tiel

If production resumed, but no additional field development occur-
red, only about 15-20 million barrels would. be Produeed from the fielq,
Howeve Conoco Indicated that an addrtrona oafsrtal expenditure of
about $35 million would allow production oft e fred illjon_barrel
reserve No estimates are available re?ar rn%t e cost of producrnr% the

Cretaceous pa f(/lm Mrlne but would likely be more than double what has
been spent at Milne to date.

Other Milne Pornt partners are Chevron U.S.A., Inc. and Cities
Service O1l &Gas Corp.

While the Milne Point unit is rather small as North Slope
Broducrng prore)ertres 0, ItS economrcay margjnal status makes It
tter than th hugead rolific Prudhoe Bay and KuParu units, as an
ustra ion. of the deyelopment problems and production prospects for
new fields in the Arctic.

4]] hISBUR E, The Lishurne []reld opera(jed bg Arco AIaska
Inc rnc udes ons ore an offshore areas wrt in the .Prudnoe

The' fre er |e te the Prudhoe Bay gro ucrn1g ormatr n and
extends (un ay (the Dbdy. of “water he field has an
estimated 2.7 br |on barrels of ol “in place exclusive of outlying

ortrons theg&)e hat are t expected to. pecome economic. ~ An
srmae mrI |on barres are now considered recovera eunder

rimar letion supplemented by gas injection recovery techno
\[}Vater oog IOrecovery ? chnology wfrl %robadly eventually p¥ov? ed agr%/d
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production, but no confident estimate of total volumes can be made
prior to the accumulation of operattng experience in the field.

Llsburne roductlon began in December 1986 at an |n|t|aI rate of
L|oro ucing wells gnlled 0] an Eﬂ/era g 8 f 11,000
od 1990s at 8o-itog

?5 et ofpl5 tion 1 9%épecte

mb/d. ecember Ltsburne e ?é eveForpment costs total
$780 m|II|on including s210 million for production and injection wells*

Lisburne develp ment mvolveT the construction of one offshpre
and five onshore drillsites WhICh will accommodate a total of 192 wells
The offshore drillsite, which includes a gravel causeway to shore, will
be designed for 24 production wells and”eight gas- ma ection wells, Ol

will be transported nine miles from the Lisburie Production Center to
TAPS Pump Station One via a 16-inch p|peI|ne

When Lishurne production began in December 1986, cumulative

Bro ject development costs weresj ft under s bllllop Well costs, the

8est component Ishurne's long-term capita cost have been

rediiced from about million to $3.5 million apiece, but owmg to the

much ﬁreater derp]t 4000ft VS. 500 ft. at Prudh ¢ Ba thegwe S

are still (p ore costg/ than the average Prudhoe uctton
well. Full development is €xpected to cost 0 the order of 15 Illion

The offshore site has been delayed until at Ieas>1 6990 eRdtng

completion_ of an environmental impact statment ('EIY” y
Corps  of Er]Pmees regarding . the Ccaysewa ore wells ae
geﬁﬁed fo alfow the most efficient ratnage 0 t e reservoir, |

Ing IS anttctpated on 160-acre well spac Og in the 1990's. Full fleld
development will require 180 gas- |nJect|on andproduction wells.

Llsburne |s a difficult, reservoir to produce because it I|es |n an
F eologic formation composed of limestone oomtte a roc ak

IS less. porous, than the sandstone of the Prudhoe B uparu
formattons Lisburne is the first reservoirs of this type to be deve oped

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

productlon in Iate 1987, will be the_first commercial production from

f 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. "Endicatt, operated by Standard
ﬁiggllég Production Company, will be the third largest producing field in

The Endicott field, which encompasses abqut 42,200 acres, has an
estimated 1 billion barrels of oil in"place with 350 million” barrels
recoverable from primary and eX|st|n% waterflood technology. Produc-
tion is expected to peak &t 100 mb/d i 1988-1992.

The [p]ro ject_development includes two man-made gravel islands
about 2.5 miles off the coast of the Sagavantrktok River delta in water
de Rt S ranpmg from s to 10 feet. The islands are interconnected and
connected 1o Shore by a gravel causeway. The 45-acre main production
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island i thfe Iar%est island ev%r hudt in_the Beaufort Sea. Initial

production from Endicott wil rom 32.to 3 wells drilled to an

averade depth of 10,400 ft. Initial production from Endicott wells is

gxe fed to e ﬁto 5 mb/d, but “ns rate will fall off quickly. Full field
evelopment will require 100 wells

The Endicott pro ecf has h d the most dramatic dron ndevelop
ment costs of any Nort op efled Prell mlnarg scoping of the pro ect
the earI [Aau's est|mated that field devel ht%ment would cost
b| jon. sagproac was rejected as unecono ? After su stant|al
revisions, the owners allocated s2 billion tor full field development of

Endicott.

%/ the tlme I Rnces began to plummet, Endicott module
fabricafion and island cohstruction” were well under wagf Lower ol
prices forced Pro ect ﬁganners to .increase their cost cutting ana

ff|C|e effor bigaest price break came from. lower nces
?or modLYe construct|on ? gf ttﬁ)bular steel, an the ike. Thus to
date the primary |mpact 0

ling oil prices on Endicott has been that
the f|etld WI|| be develo ed for ag I?ttlg more than half the authorized
Emoun

uction costs are expected to be $114
illion; $550 m|II|on for fa(PI ?t?e m| |Son for |Be lines, $130 mﬁ lion

for islands and_causeways and $410 mil |?n for weIIs By the end of
7 all but 285 milligh of the 1148 lion will have b Tn expended
W|t most 0 terema|n|ng cost allocated for aaditional wel

_ Fthnn oil prices caused a reduction in development drilling
activity In he Prudhoe B E garuk Lishurne and Milne Pojint f|elds
There Was no decrease in Endicott drilling because the two n s, Which
had been sevemaIIY built for Endjcott field redunements %te
contracts ith hagh cost canceIIatlon penalties. A signi cant
ence etween En cott and Prudhoe Bay Is that prima) g d secondary
rec(? er[)( ||t|es will be art of the roduct|n facilities at
IcO the outset. a result waterflood, low pressure
separatlon ?as reinjection and as lift can be initiated at ndicott
without additional cap|tal expenditures.

Other partners in the Endlcott Field are Amoco Production Co.,
Arco Alaska, Inc., Exxon Corp., Union Qil Co. of Callfornla Doyon
Ltd., Cook Inlet Region, Inc., and NANA Reglonal Corp. Inc

417 WEST SAK. The 250-square-mile West Sak field, which is

operated b){(Arco Alaska, Inc., is onshore and overlies a Iarge portion of
eKu ar Rlver 0|I f|eId The reservoir, which has an eStimated 15-
to— Ilon arres of ol in place, may turn out to be the lar est
accumdlahon of oil in_the United. States. However, usmg the techn
gy so tar developed in Arco's pllot project, State eo| |sts estimate

only aboyt 750 million barrels to he recovera le |s in or er to note
1)'that both the amount of oil In place and the ultimate production

tential of West Sak ﬁnd assomated accunhu a]t{ons of heav ?I| In the
retaceous zone on t orth Slope are controversia |ndeed
emotion-laden, issues an&on ind stry Heolo |stﬁ and ejiﬁlneers and S[?
that we have yet o fi suc aut orit o Is wilfing to make

estimate for attr|but|on In the light of"Californi erience wit
gigantic heavy-oil deposits, howeve? (see Section thgre IS 2 goog
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chance that estrmates of uItrma(te%/rere overable volumes wHI expand

dramatrcal In he uure an one hig hg authoritative
|nd|vr ua prrvat V ecu ated about Il-in-place “volumes "on the
order” o 100 r on barrels: anot e oweyer, was venement that
"none of that stuff will be commercial in our lifetime.”

West Sak oil |s a thick, molasses-like, low-grade crude. The
[eServoir is comgose of unconsolr ated mushy sand”that tries to flow
rnoithe well bor thn subséantr1 ’10 ratei dre attempted. The West
Sa reId |s at a sha ower IS closer to an overlyrnd 1,800
oot thick layer of permafrost and %areservorr temperature of about

0 degrees F7, compared to 140° for the Sadlerochit.

To date the onny development in West Sak has been a two-year
Frlot roject that irvolved eight roductron wells and frve wa er—

tion wells ang ong water -solrce we In an area ah udtone
square. The pro uchon nd rngectron weswere r to a d

{]eet ater for the w ction wells was heate and rern eote
under high. pressure into the West Sak formation. For the pilot project
the prodtcing wells, which were located less than 500 feet apart.

If West Sak roceeds to full development, the producing wells
would robatmrlb (]at% on areas rangrnld] from” 20 to 40acres wrtu
rn{ectr n wells locate etw?en t FUI| development of West S
th the established techno ﬂ would require up to five thousand
closely spaced production and ihjection wells.

In. 1 Arco had estrmated that the West Sak could be in full
Productron yte late 1980's; however, the company susgended work_on
ne West Sak é)l |ot E ﬂjeot in December 1086. Arco is still evaluating
hOt pﬁOj t results and un ert King su stantra| research to deter-

mrn ow the' reservoir can eventua economrca to produce.

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

418 SEAL ISLAND. In June 1984 Shell Oil Company announced

tha% a secoHd well (ftt the Seal Island prospect In the B fiu fort Sea
confirmed that the discovery was a oommercra one (at ear¥ 1984 ol
grrces) that could lead to the'recovery of 300 million barrels ot oil. The
nnouncement re resented the first commercial discovery in OCS
waters on the U.S. srde of g Beaufort Sea. The wells were dr lled
from a man- made rave rsIan in 39 feet of water ubout five miles off
t e. c ast mil s the noré er ecg the Prudhoe Bay field.
nrtra In rcate that production oud bedrn as early as 1992
ri%\g&ver rt rs unlikely that production will begin before the early or late

t Dt“”mf at Seal IsIand be an |n June 1983. Tlrlretfrtrst wteII fltovt\)reld
at a rate ewen an mb e secon ested at a stabi
|ze3 rae 0 O?I was Found In the ga\gferochrt qormatron at
epths b eow 12 feet Oil from Seal Island is rated at 40 degrees
rvrt d hter tan the 26-t0-27-degree oil produced at Prudhqe.
L T et i o
than Prudhoe Bay crude. A third )we?l was drilled f(tom Seal Island on a
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Texas Eastern Iease bIock to a depth of 14490 feet and tested at up to

26 ourt weI on an Amoco lease which was drilled to a

gt waspu ed and aband onfd without testrnq Shell

artners ar $122 mr on for elght bo&ks In the Seal Island

%ro ect sent mil |o ive island construction and sss
1on mor to dr and test our

In Janyary 1986 Amerada Hess Corporation drilled a third well
|nto the SeaI I Iand Iloros ect from a well “located on N orthstar IsIand
which 15 1 orthwest of the Seal Isrand drscove/y

Amerada Hess weII flowed at rates of as much as 4 d at a dep th
near 12,000 ft._This strike extended Shell's Seal Island drscoveru about
5 miles west. The Northstar operation may Icrease reserve es |mates
|n the Seal IsIand area Amerada Hess cancelled plans for further drill-

w en or prrces lunged. Shell's partners_in the Seal Island Eros pect

Amerada Hess OQ Amoco Production Co., Texas Eastern Explora-

flon Co., and Murphy Qil U

419 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:

Ugny Sands; The IargTest of these prospects is the Uonu Sands,

whrch underlre Kuparuk. “The tarlike resource, estimated Yo contain

about 10 pillion barrels, would be much more difficult and expensive to

Bo uce than West Sak: The resource is not expected to be developed
efore the year 2000.

andpﬁer Shel|'s Sandpiper Island, Ia$28 mrllf]on gravel island in
49 feet of ater IS located ‘about six miles from shore, and 11 miles
northwest of Seal Island* The com pany comp eted one well in 1985 and
n])OfO took over foperatron of th e;gcon well in 1986. Qil flowed at
stabilized rates o -52 egree gravity oll.
announcements have been made regardrng recoverable reserves

Pornt Thomson: The Point Thomson Unrt 0 erated b Exxon |s
located on the coast of the Beaufort Sea a out mres ast of the
Prud oe Bay field and just west of ANWR. Fifteen exploration wells in
the Point Thomson Unit have indicated that the field is predomrnatesy
%s — wrt an estimated s trillion cubic feet In recoverable reserve

efre d also contains an estimated 600 million barrels of crude ol and
congensate |n pIace Various development strategjes are under consr
eratjon, Includin ﬂas c%/clrnga Pror{ect that wotld allow recoversu
Irqurds prior to thstaflation of a transportation system for North Slope

0as.
Colville Delta: In 1985 Texaco drscovered orI in the Colville Delta
area, which |s Iocate srxt% mres west o] Prudhoe Bay flnd about s
miles west of th e faru iver Unit. The discovery well, which was
located in water 1-1/2to 2feet dee En drilled led toadepth f9500
feet, flowed at rates of up to 1?7 of %degreevgravrtté orI Fo
lowing the drscovery Texaco drilled. two de Ineation wells, but results
have not et een reported There IS a chance that the |eId couId ex

tend as far nort edera waters. Amerada Hess al o drilled
one well on t nh Coﬁvrﬁe DeIIta prospect in 1986. Ifdahe Colvi Ie proves
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to be economic and is eventually developed, the development will Iorob
?E(I]y rbeedsrmrlar to Kuparuk in a great number of wells will like
Ui

Gwaed[rFr Ba% In earlg/n qt987 two mdependent Texas or!] cop%a

algh Ol and bot
(\{rrﬁge a wel anda srdetrac WeII |nt g w r ay unit; nert er Was
deeme ca ban

(pf Rroductron Vaug n/CM asan addrtrona well
uaw other In anuar?/ ? % part ersr estrmates
that e total costs for all threp Is will_be a out |on Nine
ex oratron we s had been driljed In the G v\vA}/ yr a%unrt prior to the
g resent Vaughn/CM program, of which four were deemed to be capable
f commercral productron

Phoenix_Prospect; Tenneco is evaluating the results of drrIIrng
% Phoenix Prospect, using the Canmar Single S*ee Dril mg % ﬁ
? on aIpre abricated “mat in about 60 Tt. of water no h

olville Rrve delta. The prospect 1S about miles fro u Iuk
venture, wh |c was ahandoned 'In 983 an the op erator o es to rn
some of the oil that Ehat was antic at but not prese%4 in

strupture As of Febru rg 1987 %rodect has ¢cost $42. mr li n an
tota pror{ect costs are dgetpd at about $70 mrl lon. If the rthng
results Indicate a pommer lal _property, production coud begin Tiv
years after the development decision.

Niakuk: I” 1986 StanE Ld Alaska Petrolepm C% drilled another
exploratory well in the N prpapect area 0 ti 0e ﬁ WhrcH)
Insl de the arrier |sIands near Heald Point. Two earlier offshore probes

g ded unc nfrrmed oil shows. Th% tar?et IS a gossrble fault block
xter} p o River aa/ which fts proved productive in Prudhoe
Bay field. No information on the result has been made public.

Tern Prospect: In 1 ZSheII drilled an exploratory Well from
Tern Prosp ect ravel island in about 22 feet of water, apout 10 mres

offshor Beau or Sea. Shell drilled a second well in 1983 and is
currentfy drrll?ng a third well from the island. No dnl?rng results have

been reported.

Ar trc Na jonal WIdIrfe Refu e: The Arctic Natronal |Iglrte
Refu ei IS the est rosB tfor a Prudnoe Bay type tind In
the North Slope area Novembper 1986 the U.S. Fish and Wildlife

Service recommended tat the Interior Department open ANWR's
coastal pIarn for oil and gas easrng The ag enc said the coastal plain
has (onl 8 percent chance of contarnrng mmercially producible
pdroca ons, but If such resou)rpes are eent there |s a 95- Rercent
babr ity of more than 4. billion ba res of 0|I |n ace ang

mr lion barreIs of recoverabe reserves, To date the onPr dril rndq In th e
on lands.

ng‘th% 8? S il ew%?e(’”st ?E%Yr'nden Al CO?Sha.c sttf%t‘es o

| entr led 26potentra orI structures In t e coast? lain.
50 miles from PS however and ecause 0 c ntrovers overte

necessarp Conglressrona approval for petroleum developmént in the
refuge he eafliest that production from the area coula occur Is the

mid-19

INFORMATION & ANALYSIS  -A33- 05/04/87



42 %m]WﬁEFIES&hOPE CRUDE-OIL PRODUCTION WITH AND

421 PRODUCTION IN 1990, 1995 AND 2000 WITH THE BAN
Tab(!e 121 show % the most Ilkel scena‘io_of Alaska N%th Slope O

e S G el i Sy ot
1987 t d in 199, and .93 mmb/ In t

ear 2 . Prudhoe Ba5§ domrnates totaI [productron V})Iumes thro%qh
}tec Inin from mmb/ In 0o 105

rod ction volumes |n the tanhrlreb/d% hrhttrhneclu)he Fy Prg%t noaeturBay

%as hqu?ds removed .and added to the TAPS throughput from éhe

Iscible-gas EOR project.

Productron from Ku aruk, the next Iar est North Slo rr)e oilfield
falls from 280 mn/d In 1 t02 mb/d In 1980, 166 mb/d in 1995, and
02 mo/d in t h year 000 Lishurne roductron IS expected to mcrease
from 40 mb/d i |n 1987 to 80 mh/d mteearg 990s hefore declinin to
around 30 mb/d In 2000 Production rm the Endrcott fle

% %rcr dted to be |n in 1988 and mcreage quickly to 100 m b 1990

eclinin so to arou b Pro uction rom the
smaIIer \ oint |? rpeclrnes sIowa rom h)g after th
anticipated resumptron of output in 1988,

Without the opporiunrty to export North Slo ecrudg Iow(s)rogect
ed wellhead priges are likely to discourage, ora east dela CD
ment of new offshorf fields such as Seal Island and ang irture
drscoverres until the ate 1900s. L ikewise, commercial development of
eac umuaron of heavy oil overlyin the Kuparuk |ver field 1s
ﬂg e feasinle until hecprrce at 1QHmp statroa 1r|ses
at eas [ Der barrel above t tr]rrent IeveI e mosf likely scenario
antrcrﬁgates roductjon rates reach gi /d for Seal Island and 150
rom West Sak by the latter half of the 9905 By 2000, we also
antrchate that ther now-undeveloped fields will contribute more than
d of production.

4.2.2. ADDITIONAL PRODUCTION AVAR,ABLE WITHOUT THE
BAN. Lifting the export ban has a He effect on current| mar%mal o
submar?mal oll fields such as Seal Tsland and West Sak' becalise the
value of new productron would rré l}/ more th an the averalt_?e wellhead
values on the N ort oe as iscussed in Chapter 3 owever an
improvement in th e well Prrce of mcremental roduetron of udr])
s4 per barrel would not be su frcrent to brin com ercial development
of the Seal Island and est? vh)r CPECtS within the next seven years
grven the assumed scenario for worl rices. Development of ‘these

8ther marginal fields WO%d roceed more utckl however.
worl prrce turn out 1o be higher than assumed for this report sa
in the vicinit to ags $18 per barreI rather than the assymed
the sensitivity rth “Slope production to the export ban woud

increase marke Y.

Table 121 also showed the most Irkelg groductron for ANS fields
assuming that the export ban is lifted. Prydhoe Bay production declines
somewhat more slowly because of additional drilling investment and
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develo ment of the Eileen plaﬁ Expansion of the miscible-gas EOR
ro ect to t]e western sjde of t (e Prudhoe Bag field rs als gossrble at
ger well ead prices, but noa drtrona pro ctron romt source rs
Included rn the fi ures in T eveo ment of te%?g lver and
|\t K plays adjacent to Pr h e Ba aIs be feasinlé, .but were
kewrse Ignored-in the most- r ysce arro for the assumed price.

Higher marginal  wellhead Frrces available from exhorts would be
Irkely to bring on" additional drilling and EOR investments at Kuparuk,
ere oil recover 1S exceptronally sensrtrve to the pace of develop-
ment and the feasrbrlrty of ongeorng deve or%ment Very sensitive, even in
the short run, to realized prices ost likely scenario, Kuparuk
productron rates would be 20 mb/d hrgher in" 1990 if the export ban is
eliminated. Lesser incremental production volymes from lifting the ban
?re antrcrrf ted at the remarnrn? reldfs Develo'oment of the Lrgbuhne
leld wou roceed more ra or example, Dbringing on rfg
roo‘g Hon rates ){ ]I990 D veJ entlﬁla s for the EndrcotI leld
ould be affected Titile, but field Ti % d be exten ded fh years
by a $4 er-harrel rtJrrce rncrease Hig (er marginal we rr(ies
would allow completion of tne orrgrnal evelopment plans or Milne
Point, whrch would tap 60 million bafrels of total recoverable reserves.

Incremental ANS crude-il rodu%tron shown in Table 121 doeT
not rnclude the potentra(! ? r] tribu o,t new drﬁcoverres on the federa
[ d be brou auchon more

gdrse}ove elds wo gnt into pro

urc der q er antrcr ate weIIhee Prrce % er weIIhead
riges for Incremental A uctron woulq also stimulate exploration
clIvities onIt e North gably le rn to further ISCOVeries,
Since these efrects are not cou te n the U es 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.

Adgrtrona Petroleum revenb es . that the Stlate o[ Alaska may
recerve rom lift ng the ex ort ban include, petroleum lease revenues
from producing fields (ro atres and pet-profit shares production taxes
seve ance ta an co f rvatron tax), state corporate rncome tax, and
the state-assesse (Put ally levied ‘and recerved) petrole rr] property
tax. First, we deal with additiona revenues the state would receive

owing to the hqher wellhead rices as such, assumrn% there Is no
ghg{teger erh/eﬁrodue lon volumes. Then, we examine the total effects on

ue |ncIud|n? the effect on revenue% from incremental
production and'the investments needed to bring it about.

IMPACT ON PETROLEUM REVENUES FROM BASE PRO-
DUCTION VOLUMES. Table 4 % %sthe revenues the State could
expect If exports contrnued to pe proni rte Table 4.3.2 Is the State
revenues to be expected from th e[ﬁrrces that would prevail |B exports
were permitted 1t production. vqu es were unafrected. Table 4.3.2
shows the Rrorectron of additional state revenues under those circum-
stances. These figures assume that there is no ehan e in the current

state tax structurg as It relates ,0the petroleum Industry.. The avera
wer?read prices for this scenario arep ca?culated assu}r/nrng that tﬂ
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Tabic 031
SUMMARY OF TOTAL ALASKA AND FEDERAL REVENUES
WITHOUT EXPORTS
(millions of 1987 dollars)

0i1 Royalty Produc- State Tefal Tot 1
Produced 4-Profit 11on Property Income State Pedera 1

Year (MMB/yr) Share Taxes Taxes Tax Revenues Revenues
1937 653. 4 461. 5 396. 3 129.9  1216-0 G
1938 612.3 479.6 395.5 227.°5 124.0 1226.6 225.0
1939 570. 3 438. 17 370. 1 225.8 117.7 1202.3 283*.3
1990 519.6 433.6 327. 4 109.8 1142.3 394 .7
1991 496. 1 534.5 ultm 70 210, | 106. 4 1204. 1 530.5
1992 432.9 515.0 335.5 198. 1 102. 7 1151.3 436.7
179*3 con. 9 493. 8 319.9 197.2 99 .7 1106.7 147:.5
1994 394. 2 415,17 .- 21).0 91 . 1 947.0 -113.6
1995 3717. 4 386. 3 193.3 235.5 92.3 907. 3 96.0
1996 365. 4 635. 4 281.2 232.0 97.6 1246. 1 732.5
1997 356. 8 612. 3 232.1 219.5 94.0 1158 .4 691.7
1998 356.6 601.7 193.0 206 .3 92.3 1093.7 682. S
1999 335. 7 560. 2 152.2 194.0 86. 9 993. 2 622. 2
2000 337.2 562. 4 161.7 180.9 84. 7 987.8 690. 4
2001 703. 1 505. 2 122.6 163.7 76.3 867.9 597.3
2002 272.5 556. 3 90. 6 146.5 63.5 862. 3 480.2
2003 245, 2 497.5 64. 4 129.2 61.3 761%3.4 410.5
2004 220. 6 444, 4 44.6 112.0 54.5 4‘&} 347.9
2005 198. 6 468. 9 30.3 94.8 48,2 642. 3 267.9
2006 173.3 408. 6 22. 1 77.5 40.7 548. 9 t mifd
2007 156. 7 363. 4 16.2 62.7 35.7 47¢.0 188.9
2008 141 .4 Tnn a 11.1 49.3 31.3 414 .6 176.0
2007 125.1 281. B 7.0 37 .4 26.9 353.0 141.2
2010 113.0 249. 8 3.7 31.7 24,1 309.3 109. 1
2011 102.2 220.8 1.4 27.9 21.7 271.8B 76. 1
2012 92. 4 194.5 0.2 24,1 19.5 238. 2 46. 3
2013 53 .4 115.0 0.1 20. 3 12. 4 147,59 25. 6
2014 48.7 99.6 0.1 16.5 11.0 127. 2 15.0
2015 44 .4 85.9 0.1 12.7 9.7 108. 3 5.4
TOTAL 8617 12046 4355 3991 1971 22363 8749
NPV  (107.) 4470 2372 1766 8717 9485 3171
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Table 432
SUMMARY OF TOTAL ALASKA AND FEDERAL REVENUES
WITH EXPORTS?PRODUCTION UNCHANGED
(millions of 1957 dollars)

Dil Royalty Produc- State Total Total
Produced +Pro-fl1 tion Property Income State Federal

Year <MMB/yr) Share Taxes Taxes Tax Revenues Revenue?.
1987 653.4 691.8 585.0 228.2 135.0 1640.0 693.4
1988 612.3 689.3 559. 6 227.5 128.6 1604.9 649.7
1989 570.3 676. 1 499.7 225.8 121.9 1523.5 666. 6
1990 519.6 644.9 428.5 222.0 113.4 1408.8 727.0
1991 496. 1 608.7 400. 2 210. 1 108.0 1326.9 6B83.2
1992 482.9 585 .4 379. 1 198. 1 104.3 1266.9 581.8
1993 467.9 559.7 361.6 193.2 101.2 1215.6 277.9
19914 394.2 462.2 253.9 211.0 92.3 1019.4 -16 .4
1995 377 .4 427.8 211.8 235.5 93.3 968.5 84.2
1996 365. 4 635. 4 281. 2 232.0 97.6 1246.1 /Ench:
1997 356.8 612.3 232.7 219.5 94.0 1159 .4 691.7
1998 356.6 601.7 193.0 206 .8 9”—@-"— 1093.7 682.8
1999 335.7 560.2 152.2 194.0 86.9 993.2 fomnoo
2000 337.2 562.4 161.7 180.9 84 .7 989.8 690. 4
2001 303. 1 505.2 122.6 163.7 76.3 867.9 597.3
2002 272.5 556.8 90. 6 146.5 68.5 862.3 480. 2
2003 245 .2 497.5 64. 4 129.2 61.3 752 .4 410.5
2004 220.6 444 4 44 .6 112.0 54 .5 655.5 347.9
2005 198.6 468.9 30.3 94.8 48 .2 642.3 267.9
2006 173.8 408.6 22. 1 77.5 40.7 548.9 221.6
2007 156.7 363 .4 16.2 62.7 35.7 478.0 188.9
2008 141 .4 322.9 11.1 49 .3 31.3 414.6 176.0
2009 125. 1 281.8 7.0 37 .4 26.9 353.0 141.2
2010 113.0 249.8 3.7 317 24 .1 309.3 109. 1
2011 102.2 220.8 1.4 27.9 21.7 271.8 76. 1
2012 92 .4 194.5 0.2 24,1 19.5 238.2 46 .3
2013 53.4 115.0 0.1 20.3 12.4 147.8 25.6
2014 48.7 o 99.6 0.1 16.5 11.0 127.2 15.0
2015 44 .4 85.9 0.1 12.7 9.7 108.3 5.4
TOTAL 8617 13133 5114 3991 1995 24233 10976
NPV (107.) 5263 2940 1766 895 10864 4791
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Year

1987-2015

NPV

1987-2000

NPV

1787
1988
198?
1990
1991
1792
1993
J994
1995
1996
1997
1998
1997
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

(107.)

(107.)

Ci. 1
Produced
(MMB/yr)

OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0
.0
0
0
0
0
0
0
0
0
0
0
0
0
i.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

Royally
+Prof it
Share

230.
209.
187.
161.
74,
70.
65 .
46.
41 .
0.
Ci.
0.
0.

o P W N w

O o o

o

S oo oo oo ocoCoo o oo oo

O O O O O O © O o o o o

1087
793

1087
793

Table *.3.3
DIFFERENCE IN TOTAL ALASKA AND FEDERAL REVENUES
WITH AND WITHOUT EXPORTS: PRODUCTION UNCHANGED

(millions of 1987 dollars)

Produc:-
tion Property
Taxes Taxes
1§0. & 0.0
164 .1 C). Ci
129.6 10. 0
101. 1 >. 0
47.0 C>. Ci
43.6 0.0
41. 7 0.0
24 .7 Cl. 0
18.5 0.0
0. Ci 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 Ci. 0
0.0 0. ()
0.0 0.0
0.0 0.0
0. ¢l 0.0
0.0 0.0
0.0 0.0
0.0 0. Ci
0.0 Ci. Ci
0.0 0.0
0. 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 Ci. Ci
759 0
568 0
759 0
568 0
AGS-
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State
Income

Tax

0.

>,

e

5
4
4
3
1.
1
1
1
1.
0.

l.
>,

0
[
0
0
0
C
0
C
0
0.
0
0
0
0
0
0
0
0

1

24
18

24
18

Tota]
State
Revenue

A24,
3758,
321.
266 .

122.

115.
109,
t

61.
Ci.
0.
Ci.
Ci.
>,

o O o

O O OO o0 o0 o ° oo
o @ o C oo e - o

§

0
4
2
0
9
7
0

2

0
0
0
Ci
Ci

i, Ci
.0
.0

o

1871
1378

1871
1378
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Total
Federal
Revenues

468. 1
24 7
383.7

152.
145.
133.

7.

80.

o o o o o
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1620
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Valdez price of ANS 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.

ort haing froguction, yolumes  do hot, cpange.  Giminating.
B)“)ron betw g 1987aand %%5 &Ifter Sgg )(Nest Iast oll surPIus
Ereyto |sapgear corng letely, so here wou e no qiff r]
the ng-export case ro[Jece revenues shown In Ta
throu h 4.3.3 refer 'to calenol ears, so that they will correspond to

Se o calendar ears rotr(ectron of pro ucéron and revenues

esewhere in this repoft. Since Alaska's fiscal year ends on 3une 30, the
corresponding frscal years precede the calendar years by six months.

Lifting thfe ban would affect all %Pes of revenues mentioned
above except for property taxes, assu tere IS no change In
Produc on mvestment? for Prodoctron ates.. Main revenue increments
n Table 432 come from royalties brIIron and severance faxes
(around $750 mrIIron) Staté Ieases for several North SIope freIds
include net— rofit shares However, the combrnatron of ow wellhead

rices an te apital-recovery provision in the stat |ons er
tate revenues% gm this sourc)e Except or Seal IsIang ter 2800

432 TgTAL IMPACT ON PETROLHJP/I RE%ENUES The total

|m?a t on Alaska State petroleum revenues o the export ban

Inc es the rev%nue generated b ddrtronal rnvestments to |ncrease
gro uct |on 4 shows he total etroleum revenues
ssoclated_ with the productron scenario descrrbe In Sectron 2 . ;

Table 4.35 shows the mcrease reIatrve to the no e gort case. onsr

errng now the pro ecre change . In Pro dugction volumes en%otrng the
o 't ban wo |ker to rarse otal State revenue Oy

million annual throu 0. eca se of mcrease | pro uctron

revenue continue to 3%3% er than t e would be without ‘ex orts

$119 mr lion in 19% a million |n 00% e cumulativ
Increase In State petro eum revenues would excegd $3 oillion.

Most of the addrtronal revenues come |n the form of royalties and
severance taxes. oya lties are aloproxrmate $300mr||ron8reater and
severance taxes about $200 mr lion %reater annually through 19
After 1990, the incremental gro yction revenues ecIrne rapid
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 after

. In_effect, Irftrnﬁ the export ban shrfts severance. tax revenues
made available by the ificremental production forward in time.

Some net- Profrt -share revenues are projected to be available from
Seal sl anﬂ star r? about 2000, n addijtion to mcreased production
taxes er Nort Sloioe fields with Aorofrt share | eases donotrecover

their._capital investment soon enpugh to. trigger profit-sharing, even
consrdertjng the higher welﬂtead price avarlabP ?ronﬁ) exports. J

Although the increment to direct production revenues would be
the main effect, Irftrng the export ban would be likely to enerate
nearly $600 million in ptroleum property-tax revenues and $180 million
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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)

C'il Royalty Produc- s 1 I*te Total Total
Produced +Proflt 11on Property Income State Feder al

Year (MMB/yr) Share Tax 65 Taxes Tax Revenues Revenues
1937 6B2.6 727.6 621.5 139.6 1716.C 77T0. 3
1983 687. | 778.5 631 .3 227. 4 140. 3 17"8 .t 572. 1
1939 636.5 820. 4 601.5 2459 142.9 iaio .o 710.4
1990 621 .0 1777, 4 507 .2 253. 4 134.5 8T LT 642.9
1991 gt Ly §83.5 416.6 269.8 125.5 1495.5 740. 4
1792 492.5 601 .1 339.3 257. 2 114.3 1312.0 506 .5
1993 452 .4 540.0 285. 17 253.6 107.6 1186.V 130. 4
1994 406. 3 477, 2 H'Z'2j mD 272.6 103. 2 1079.2 19.7
1995 400. 5 451 . 3 182.3 288.3 104.7 1026.7 239.7
1996 400. 9 69 3.2 244, 2 276. 17 110.2 1324.3 767.6
1997 376.9 646.5 191 1 264.9 104.5 1207.1 694.5
1993 362.7 616.4 157.6 253.0 100.4 1127 .4 647.0
1999 333.0 569. 3 134 4 240. 2 93.3 1028.3 577.6
20¢.'0 333. 1 570.0 134.2 223.5 92.0 1024.7 633.5
2001 305.5 514.8 102.0 211.9 h-1.0 912.2 548.
2002 "I 558. 6 75,4 195 .4 i3 905 .9 337. 0
2003 24 - .8 -901.0 54.0 178.9 69.6 897.5 339. 7
2004 226. 0 527 .2 5o+ - 162. 4 63. 1 790.9 232.0
200*5 204 .6 469. 9 29. 4 145.3 56.9 702. 1 229. 6
2006 135. 4 418.5 22. 4 129.3 51.2 621.3 183. 0
2007 163. 1 363.7 16.4 112.3 44 .5 537.3 143.5
2005 143.0 323.3 11.3 96 .2 39. 7 470.4 109. 1
2009 134. 4 286. 9 7.0 79.7 35. 1 403. 7 83.2
2010 122.1 254. 0 3.7 64. 4 30. 7 ref 9 32.1
201 1 108.3 219.2 1.4 51.0 26.3 297.9 55. 1
2012 93.6 192.7 0.2 37.3 22.6 "I e 33.9
2013 59.6 112.5 0.1 31.3 15. 1 159.0 26. 3
2014 54.8 96. 9 0.1 24.9 13.3 135.2 17.1
2015 46 .2 78.6 0.1 18.5 10.7 107. 8 9.2
TOTAL 9181 13961 5025 5106 26344 10212
NPV  (107.) 5712 3019 2116 999 11845 4595
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0i 1 Royalty

Produced o oFroi ot

Vear (MMfev oy r) Share
1987 gt 266. 0
1933 74.3 298. 9
1937 te.f 331 .7
J990 101 .4 293, 3
1991 56. 5 149.0
1992 9.6 96. 3
1993 - 15.6 46. 2
1994 12.6 62. 1
1995 23.1 65. 0
1996 35.5 57.9
1997 20. 2 34.2
1993 6.2 14,7
1997 - 7.2
2000 0.9 7.5
200 ! 2.4 9.6
2002 3.6 1.8
2003 4.6 93.6
2004 5.4 32.3
2005 6.0 0.9
2006 11.6 9.9
L . 0.3
2008 6.6 0.4
20009 9.3 5.0
2010 9.1 4.2
2011 6. 1 -1.6
2012 6. 1 -1.8
2013 6.2 -2.5
2014 6. 1 2201
2015 1.8 -7 .3
1987-2015 564 1915
NPV  (107.) 1242
1987-2000 473 1723
NPV (107.) 1204

Table €35
DIFFERENCE IN TOTAL ALASKA AND FEDERAL REVENUES
WITH EXPORTS: INCLUDING EFFECT OF INCREASED PRODUCTION

(millions of 1987 dollars)

Produc -
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In corporate income taxes betwe n 1387 and 200? Under Alaska lay,
the property-tax revenues are § are With governments.  The
amounts shown Jn Table 4.3.5_include both the State and |ocal shares of
the mcrer(rjtental revenue.. The mcrement o corporate mcgme -tax
revenues [ves farny from. increase t ctr n an assets
actors In the moal rf)portronment ormu a t tate uses for
apportioning net income of firms involved in the petroleum Industry.

44 OTHER ECONOMIC IMPACTS ON ALASKA.

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

First, the petroleum mdust’v| would make addrtronal development
Investments o (5 ﬂ P Et would creaﬁ or
greserve§ hundreds Igh- pav g in_the petroleum-
xtraction, constructron and related ‘industries.

Second, higher state revenu(es would prevent the State govern-
ment from having to reduce expenditure as much as 1o} ect
ed under continuation of the export ban. As app roxrmate
one-third of the Siate operatin budget IS transferred to
Ioca governments ocaI spending would also be much higher

xports_are_ allo State “and local spending w ulﬁ
trans ate into hrgher constructron and other private™as we
as public sector émployment.

Third, hrgher etroIeum revenues would be IrkeI%/ to forestaII tax
increase ede to pay for hasic State and local seryices,
and forestall elimination of the Permanent Fund dividends,
Personabl income In Alaska would thus be higher without the
export

These direct effects have comglex muItrﬁ]Irer effect?] on the state
economy, which further mcrease% and me %acrosst e state We
make the foIIowrng benchmark as umgtrons or the purposes of proj |ect-
Ing the effects of Eliminating the export ban on the Alaska economy’

L Total petroleum emglogrment mcIudrng exploration and ead-
quarters employment Ut 1,000 higher,

2. Total State ap roprratrons increase by the amount of the
Increase in revenues, with gercent of the Increase, orn to
operating expenditures and 15 percent to capital apérroprra |on

|

3. Higher revenues aIIow the Permanent Fund ividend to be
retained for one additional year (1989), and reimposition of a
Si% personal income tax deferred for one additional year (until

The authors used the MAP econometric model develo ed at ISER
to project the Indirect effects of hig herrPetro eum and related in ustr
emplo ément and hrgher state revenyes and spen In onAaskasg u)
tion, émployment, ang g er-ca |ta mcome Removing the exporf han
would Increase total Alaska e th yment by about 12thousan
and 15 thousand in 1991, main gn\o reduced out-mi ratron
younger workers resulting from more favorahle employment o portunrt
ies within Alaska.
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Regl per-capita d98%os ble income, wouId H}cr}ease by about
million (in"constant oIIars owing to oer wage < salary
recerots and lower tax rates.. After 1991 these S |muIat|m11 effects on
the state economy would diminish on\y slowly srn%e the balance, In the
Per angnt Fund — an tuus the revenues avarIa le form earnings of
the Fund — would remain higher.

NOTES TO SECTION 4

L "Freld" "reservorr etc The terms that drstrn%ursh various accumy-
[ations of hydrocarbons are not always empldyed the same way In
Arctic Alaska as they are customarily used |n most other produ-

crn% regions, and their usage Iin Alaska itself is often inconsistent.

This situation sometimes makes it difficult to reconcile resource

or Cost estrmat%s from varrous sources. In the experience of the

investigators, this confusion is compounded by the fact. that
comR y and state roersonnel are often unaware “of the ambiguity
gsu}n gteumt for which they are supplying a resource or “cost

The term that Is used most loosely in Al ska IS "fr%ld".
Elsewhere an_oil apd/or gas field is compose those
drocarbons formations cq trnuously underl mg a |ven surface
a ea he accumulatrons that”are now réferrea to as the
ru oe (ag/ |sburne, | uparuk and Eileen "fields” would else-
Wh ere be sro:ae as poos or even "sectors” of pools in the
Prudhoe. Bay Field”. Gndeed, Ias a's OIl and Gas onservation
Commrssron Annyal Re port str %srgnates KF(P River and
Lrsburne as subdrvrsrons o the P hat |s now
,commong called the "Milne Pornt Field" would prob ah ly be the
Milne Point pool of the Kuparuk River formation™of the”Prudhoe
Bay field
In Arctrc Alaska, the word "field" seems to be used for a
smaIIer entrP/ usu‘ally gbut not always |nterchan%eabe with a
um IS owevr the most recisel consrstent
em d term. But unit IS a e%a concept rather than a
g |caI one It s defined jn a "Unit Ag reement” neootrated
mon( leaseholders havin workrnP |ntere ts in a particular oool
or [ﬁools and a proved by the Alaska Or and Ga Conserva ion
mission. e agreement defines the unifs pg/srca scope in
ree drmensrons stip ulags th(f manner in whrchd opment and
fting costs, and produce rocarbons, are to be shared amaong
e workrng |nterests and desrgnates an operator or operators for
ne property.
The upshot _is that resources and reserves estrmates from
ifferent authorrtres may differ because the re not ref errrn
ne same entity. [t 1s glmost correct to sa that everg ody_ o
means the samet Ing wnen they refer to the Prudhoe Bay freld
— the reference Jsto a three=dimensional entity that IS congru
ent with the Prudnoe Bay unit. (Even here, Is Eileen "In" or
"out"?) Where a.producing structure has not been delineated,

'_"'_"_'_-3';(')

l—l-n
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where no unjt agreement has been adOJJted and partrcularlﬁ where
the potentraIIy roducrn structure.**, are not entirely even und er
lease, it may e utterY impossible to get varrous compﬁn and
?overnment geo %rsts 04 ree on th e phlysrca entity they are
al rng about, m c less the”vol ume of Jydrocarbons ¢ontained n,
or re overable rom, that entity. us, one authority may
estimate West Sak oil-in-place at” 15 billion' barrels: another may
B(r)eﬁegeanaHmber on the order of 100 billion — and they might

The authors of this report have attempted to impose some
|n%rement In the consdstfeneﬁ/ term noeﬁ relative to tn
In ormatron we recelve r% State an any sources
reader sou be warped, however, that our success as been
mea er. %anlusron 'that stems from the resent stud H
wh |§ IS not wrt In is terms of reference Is tha somet Ing

one about the n/resent confusion. We sugg[ that the AIaska

Il and Gas Conservation Commission and/or ‘the Alaska Chapter
of the Amerrcan Assocratron of Petroleum Geologrsts to agree

a scheme of .termin or accumulations “of petroleum
Hurgs that |s ot?r mternal? %onsrstent and consistent \Brth usage

outside Alaska.
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) EFFECT OF THE EXPORT BAN
ON CALIFORNIA CRUDE-OIL PRODUCTION

51 CALIFORNIA CRUDE-OIL PRODUCTION, RESERVES AND RE-
SOURCES

There are three magor oil- producrng re%rons in Calrfornra — the
southern portion of the San Joaguin Valley, the Los Angeles Basin, and
the state offshore and federal Outer Continental Shelf {'0CS") stretch-
ing from about San Luis Obrspo south to the Los Angeles area.

California has_six suloergrant" oil fields, EIk Hills Mrdwa){]
Sunset, Kern River, South Belridge, Wilmington, an Huntrn ton Beac
The the Qew ?ffshore finds In the Santa Ynez unit aq Hta Maria
Basin |n s will utrmately be regarded as several fields (which are not
xet full emarcate e[ total reserves in known reservoirs, are
oW est ée at over 12I on barﬁels Midwa Sunfet KeritmRrver

outh Belrl ([Je and EIk Hi s are in the San Joaguin Va I|e_Y I ton
Huntington Be tch in the Los An r?rf S Basrn |Ts IS owne
prrmarrly oy 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, thejr original
orI -in- pIace cumulﬁtrve oil_production to date, current roved reserves
nd int ecase?] eavy oil onshore cumulative production, from TEOR
estimated b}/ the Carfornra Energy Commission — "CEC"), ana
roduction rates for 1985

5.2 THE ECONOMICS OF CALIFORNIA CRUDE-OIL PRODUCTION

521 HEAYY-OIL ECONOMICS. The San Joathn Valley is the
oldest producrng region in Calrfornra and |r0n|ca . offers Preat st
oten lal for mcreased ou gut rom areav\}/ pré) ucrng reservor The
al es ar est way-Sunset, Was |scovere |n 184
orr&rrna ntarnﬁ brIIron barreI 'of o1l-In gace t(f |stocy

ratés some e¥ eatures In_bot he economics of domestic ol
supply and the structure of West Coast oil markets.

_ Calrfornra crude orI fields tend to be %eolorhncally complex. Crude
oil Is ysual yr%ro uced from multiple zones truncated by a variety of
fault blocks: Thus, t ethe crude_ ol lies in @ number of ools for which
maxrmrzrn? reco erP/ ang mrnrmrzrn% roductaon ccfsts Involv sfavarrety
recove% technjques.  Moreaver, crude oOi Pro uce rom the
Mrdwa Sunset field spans virtually 'the entire fange o cru e- %r
‘gravities” (heaviness or Vviscosity), from 10 to 40 de rees
variety of crude-oil qualities, cféates hoth production and transport
problems — some of which will be described later.

In 1974 the Federal Energy Administration OFEA" estrmated
Midway-Sunsef rirove reserves ﬂt 644 million barres (e ast
produc ion to decline from 9s.9 thousand barrels per mb/ |n

1974 tg 87.1 mb/d in 1984.2 Actual productron in 1 was
more than 60Rercen(§ higher than expected. The unantrcrpate]d mcrease
arose from _the widespread introduction of Thermally "Enhanced O
Recovery (‘'TEOR").
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THERMA LLY ENHANCED OIL RECOVERY CTE R'R The

5.2.2
introduction of TEOR in the Mrdway -Sunset field has rncreased
Broductron and the estimate of the amount of oil that could utrmateI
?recover ’1974t e”EEA deter Ined that o to 10 billi Cpn Earres
ad a

rec(olvelrnp Yelgtg OP 5§4eover rhsgtbrtl |on ar erI%v |rrgtaae

been pro yced. Most g ramatrca the CEC now estimates that more
than 2 pillion additional harrels wrl be rec’.\\(ed over the next thirty
ears through TEOR.5  Thus expected uItrmate recovery from the

idwa Sunset field has risen from 19 percent of the orrgrna oil In the
Bes%rxcerg to 3 percent — a result of improved technology and higher

ell has acheived similar dramatic resujts in the South Belridge

p(r)l flnecfreas!g 1%% tel)llnac unr]rrTegart]heoBeirld e 0 u| Com any and set Iar?d)e
| cti

produced 59 mh ﬂ by 1986 gross productron ha more than dou ?e %o

166 mb/d.  Sout Belrrdg gcumulatrve ri uctronDpus Its r mamrng
recoverable reserves as eckoned ifornia Division of Oil an
Gas, rlow exceed the figure the Division estimated for original oil-in-
place less than a decade ago.

The economics of TEOR in Cahfornras heav())/ ol frelds resembles
the rnrn% of coal or metth? rires more th does F discover
production of oil from new tields. Most o the cap |ta investm nt |n
new fields is Iease acquisition, d velopment rillin Sespecra
frontier areas |ke Arfct% Alas | on the C? frastrucure

IS cost is alread un ef re the first

con truction.
ductron well 1s 8rr|led TEOR, on the othe/r ten s to occur I

reser oIrs are not qn own to exjst but which have vears or even
decades of productronyhrstor Wh |Fe ease- acqursrtronyand ﬂndrn
costs are almost nil TEOR requires the constant drrIIrn? of new
Productron and mrectron wells. A steam 9en%rator IS required every
ew acres with Whrch to pump_ steam and or hot water into the oil-
earrn ratta : he num er]c ff ?rarelltsh and étﬁamf %eneratorstre urretd
soneoo of fie e width ¢ eposit and Its
B h, the dua lity |Oo thp Xrude oil, and the density o? Heporl in p?ace

and the qualities of the surrounding rock.

Once, TEOR begins, the varrable costs per barrel Vproduced are
high, relative to those of conventional oil production, Wells have to
orked over" frequently; and steam enerators requrre maintenance,

repair, and replacement.” Electricit ma ve to be purchased from a
utﬂrty and |fpgas rather than the )heavy oﬁ Itself Is |Oused as a fuel to

ralse steam it can amount to consrderable expense.

Ope of the most important constraints on TEOR development is
air-quality regulation. The sfate's environmental requlations are com-
plex; In practrce they limit the emissions permitted from TEOR steam

enerators to existing absolute levels, A TEOR producer can increase
10 uctron but onIy If the number of pollutants from existing produc-
lon_can be ut ack. There are two chojces — natural gds can e
substituted eavy oil as a fuel or the producer can invest In
scrubbers and other facrlrtres to clean the exhaust.
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A kev effect. of removing the ban on Alaska oil exi)orts is the
impact on the relafive prices of heavy crude oil angd natura 8as Last
summer, spot-market gas delivered to San Joaqurn Valley TECR opera-
tors cost more than s2 per million btu ("mmb tu% whrle eav crude oil

F“r%eﬁnfeec'('m'f?ca"ym“’mths? gms/atmu?n g o o pr%trug“ec of o

Its thermal valug, Removrn the an on A aka exp orts woul rarset
value of heavy oil by u P er barrel, or ? Htmbtu with | |tte
0r N0 Imp act on gas prices. Thus heavy crude oil and gas prices would
Fmodlreo \celoser to parity, and the economics of heavy il production would

The cogeneration ﬁ]otentral of heav -0il production ha an |mPort
ant bearing on Its econo IcS. The effect Is not however cear cu
most of the qlanne cogeneration rOJects the ro ucer substitutes gas
for oil as fue In_his steam é]enera or. T e wa te heat is then usedto
generate electricity, ispl ace gurc ases by the operator or 1s sold
utright to. the utfl |ty an 0 R _producers have contracts
with "Pacific Gas & EIectrrc ("PG<]cE")f or Southern California_ Edison
("5CE" to sell electricity. But, some of the best potential for TEQOR IS
not covered bX exrsth contracts and the co t[ vaI e of eectrricrty
from a newc eneration project Is considerably less than from those
negotiated a few years ago.

Since ever oil field and pro ject des n for TEOR s different,
there 15 no srm e_means io summa Ize production costs nor to assess
the sensrérvrty future or roduction to vveI ead rfrrce n
gnuantrfre re atronsg) etween orrgml é)bre ol saturatron ga

easure of the .density of the ol in B the price required t
make its ex%ractron economrca ly feasinle. e Commission estrmate
that some of the most expensive projects cost a out $17 prer barrel and
some of the least expensrve just under $ er barrel. This range of
ﬁsrmates corresBonds roudNy to he costs cre bg/ gompanres active In
eav roduction, hen ol prices collapse Texaco
Susp nded or terminated [oro duction from more than fwo thousand wells
In the Kern River field, and about 30 mb/d of productron was lost.

The .cost of transporting heae{ crude oil s aIso an important
consideration in the economics of devel o ment Far and away the
chea?pest w?y to move crude or over land is ryadprld)rnme Even then the

Viscosit eav crude oil resylts In ext a sts —
nes usually tXave 1o be heated or a diluent ad deoly T?tere are on

e
P% eavy-Cr de oll prn elines that lead from the S oa uin V
none fe directly to arefrnery center in the LosAne sBasrn n

order tosr heav crude oil_by pipeline a heavy-oil prod ucer has to hu
enough ? 0 brrng Phg VIscosity o¥ the %rl mix down to the/

light crud
poinf at \%rhrch It erI fﬁow th ou h the pﬁe This is expensive, and In
some circumstance!: is_ not possile. Trucking is usually not a realistic
alternative other than for short distances.

To get around the transport hurdle Shell has contracted for a unit
trarn from the San i]oad]m Valley to Los An eIEs here are (or were
plans to mcrease the number of unit train$, but_these oans may D
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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C[bara area to Texas in f1987 This |8elrne has a capacity of 30C mb/d
was planned ft%r the trrthcsomrjn Vr?l uctrCoI Hovrrever since
|e|ne runs, through the San Joaquin Valley, Celeron plans a spur

|n oPdgr t0 recerve ex%ess roductroﬁ from the/ heavy orlpfrefds |? it
meets the ptpe Ine's 0r%ravrt stan arq sm ment, " In a]ny clreum-
ftance ttw epgelrne to1l to"Texas w be high, resulting of “course n
ower wellhéad prices.

52.3 IFORNIA. OFFSHORE PRO CTION TheI est dis-
coveries of crude oA|L|n the United States In the [ﬁast decade have %ge
offshore California. Two of the discoveries are located in the federal

he Santa Maria Basin, north of Point ConceﬂcroB and the
anta Ynez Unrtt the south. Athrrd seto IScoveries has been made
|n state waters of the coas mr way between Pornt Conce cron and
Santa Barbara Table  lists Lects ynderway or understud g for these
areas as well as the expected peak production,the project's Status, and
the project start date.

The Julius glatform is, planned for the northern art of the Santa
Marra basrn Cities Service is the o erator. atiorm has not yet
passe envrr?(nmental review, ;sche uIedt begin production in

989 ana at roduce 40 mbd he Northern area has ahout
300 million Darrels otf estrm } recove ahle reserves and a potential
production capacity of 125 mb/d with patforms

Unocal has aIread?/ constructed the Irene platform off Poip

Pedernales, Production Is egrnn gas this re ort Is written, and wil

eak aﬁ 20 mb/d. A secon t}t [m tgae ndependence oEerated b

XX0n has been put on indefinite constructed, the Exxon unit
could produce another 20 mb/d.  The Point Pedernales area has 125

rnr IOP rels, of estrmated reserves and could produce up to 67 mb/d
rom four pIatfor

The southern part of the Sant Marrﬁ basrn IS known %s Point
A?uello and drs?overres there have peen t arrT;est In the pasin to
date.. Texaco's platform, Harvest, will have peak oductron of 46 mb/d
and is due on stream In the fourth 8 uarter o A Chevran
platform, Hidalgo and Hermosa are under constructron and er eqin
roduction In lafe 1987, eakrng at 2 anit 27 rEb/d resoectrve g
outhern area has an estimated 400 million barrels of reserves an
could produce 170 mb/d from five platforms.

.. The Hondo field of the Santa Ynez unit has been producing crude
J since 19&11 Exxon plans to dramatically eépand %he unit with three
ditional platforms, Harmony Herrtae an Heat er Toget er the
three new facilities will aveﬁ I_:pro duction of 140 mb/d. The
Iatforms are, however on h xxon tries to obtarn a chanqe

goalrt rules.  The Santa Y nez unit contains about 350 lon
arr estrmated reserves %nd If five platforms were Installed it
could prod u(e P 170 mb/d beyond the quantities coming from the
existing Hondo fiel

. In State offshore waters Arcos oal. Point Hro&ect which is 3
series of platforms near Santa Barhara, asgust been certified and will
produce at peak 80 mb/d. Further west Shéll plans platform Hercules,

INFORMATION & ANALYSIS — -AW- 05/04/87



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.

The _unconstrained 588tent)l for the Ranta arbar areaij the

federal OCS |s us ove ever nt|f|e In ta
IS comp eted 0 SC edue 0CS roduchonYnteear Wou total

Just under 300 mb/d, But, as the table makes clear, Yhe magon%o the
Productlon is associated with platforms not yet constructéd. Produc-
lon from platforms in place or certain to be ompl?ted tofals just over
100 mb/d. " Thus, some 200 mb/d may depend on the level of oil prices.
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DRAFT REPORT ON ALASKA BENEFITS AND COSTS
OF EXPORTING ALASKA NORTH SLOPE CRUDE OIL

Institute of Socra# and Economic Research
University of Alaska - Anchorage

For the Alaska State Senate
Finance Committee

APPENDIX B:
ASSUMPTIONS, METHODOLOGY, AND CALCULATIONS

A. CRUDE-OIL PRICES.

L Crude-qil Rrrces are specified in whole-dollar units, in order to
en]Bhasrze $a|) te investigatqrs' concern with ﬁross comparrsons
valles at va ous ?catrons and under different transport options, and
the 1mpossibility o

makrn% projections with any greater rE)recrsron ov
the trme span covered by this réport.

2. AII prices are rn average 1987 U.S. dollars, unless otherwise
specif re] 1985 and 1986 actual v Ides are converted to, 1987 do|lars
usrn the GNP deflator; the GNP deflator Is assumed to increase by 5
percent from 1986 to 198.

3. The "world market price" is d(enoted the averarrre contractA}Jrrri
of a representative_domestic ¢rude oll he marke crude
traded tthe U.S Gulf whrch IS assumed 00 per barrel rom
? . E [) ba reI fr m 1996 throug
Pronrecte nlvestment be]havror | ase on the assumgpon that ol
anres also expect ese rices. The posted price of West Texas
Interme late was used as the marker rice for Purposefs of asse?srng
nistorical relationships among prices for various grades of crude oil an
in various markets.

k. Landed prices of crude ojls comparable in grade and quality to the
marker crude are assumed to_be the same at 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:

51 The Valdez, netPack value of ANF crude wo gbe the lt?
market price less si_per barre 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).

52 The average wellhead value of California crude oil will also
be. the world market lprrce less $1 er barreI (the landed
price of the marker c ude in California, less pipéline trans-
port charges, in California, and a_penalty for the inferior
refining quality of California crude).

5. If exports of ANS crude oil are not permitted:
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6.1 there is no "West oat surplus" (i.e., all Alaska and
?fornra crude oil Is re he on the Wes(l CoasB

Valdez Prrces of ANS crude oil and avera?e wellhead
Prrces of California crude oll will be s1 per barrel less
han the world—marlé price (i, the same as if
exports were permitte

6.2 And the "West Coast surplus" requires excess crude oil to be
sChrpged by tanker across Panama to the U.S. Gulf or East

6.21 The Valdez netback value of ANS crude oil shipped to
&osgrdeasrtrgatrons will be the world-market price less
6.2.2 The vera e Valdez nethack value of ANS crude oil
ref |ne e West 0ast erll be somewhere between
$(]J ss than. the WO d market price, determin-

by the ru e described In 6.4, and

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

6.3 And a \West Coast surplus exists, but 1s small enough to pe
i osed of b ane shrepments ltrom Ca“fornrag to the

drsi) grpe
Gulf Coast state
631 The Valdez netback value ﬂf ANS crude oil shi ped to
hoBeerdbe&ereratrons will be the world-market price less
6.3.2 T vera e Valdez netbac|1 %alue of ANS crude ol
%r eWest oast will be somewnere between
$1 an less than the world market price, determin-
ed by the method described in 6.4,

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

6.4 }/fdez netback prices of ANS crude oil are projected as
o OWSs;

6.4.1 The avera e VaIdez netback price for ANS crude] oll
refined on the West oaft IS In erpreted as awerdNted
average of % the world market price on the est

Coast and he netback value for ship ments to the

g)ute world mar ket- prrf éompon
ent o the totaI volume of ANS crud e re me on the

West Coa?t IS ca cutated for 1985 b, g

average of volumes for those two %/ears |s ad uste

upward for later years in proportron 0 progecte West
oast refinery runs, Average Valdez netback values
for crude oil refined on the estCoa?t In future years
are pro ected as werghted averages of this comP nent
at wor L rices, and the remainder at Gulf
oast nethac 8r| es. The effect is that ' marﬁrnan
dditional or diminished) barrels always obtal
qu Coast nethack price; see 6.4.3 below.
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6.4.2 The average Valdez netbafck rrceB for all. ANS crude
oll rs awer hted average of the netback price for ANS
crud egr réfined on the West Coast and ANS crude oil
shipped beyond the West Coast.

6.4.3 Mar%rnal ANS %rude -0il price %the chanoqre in sales
revenues caused aone arre crease de%rease
In prodyction) at Valdez,  the netback value of ANS
crude orI from the U.S. uulf Coast or the Far East

FJ)WS‘ ing on the pricing case, as descrrbed in

65 The prices of ANS crude oil on the North Slope (at TAPS
pumr? station No. 1) are as projected follows:

651 The TAPS pipeline char?e for each year is prolected

srng orecast volumes of ANS roductrun a ?rpelrﬂ

an ARTA moqel developec e

orth oe orog n the asrf of the tariff settle-

ment approved % eera Energy Regulatory
Commission ("FER )rn

6.5.2 Average ANS crude-oil prrces at Pump Station No. 1
frea rtghee average Valdez netback values, less the TAPS
6.5.3 Mar inal ANS crude oil Rrrces at Pump Statron No 1
i netback valug of crueor from the U.S.
f Coast or th Far ast (depend r % on the&rrcrng
esse as escrr e B below), Tess t ar%le
It Is this value that rs a]s]sum d to determrne the ANS
operators' investment benhavior.

B. PRICING AND PRODUCTION CASES

L Alaska and California production is projected under three cases:

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

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

13 A combrned no- ev\}aort case in whrchrPrrces are determined
as In A.6.2 until est Coast production falls to a [evel that
tanker shrpments to the Gulf or East Coasts. At that point
rrces are determined as in A.6.3 until the West Coast

urp us dimipishes sufficiently to eliminate net m?vements
o crude oil_from California by . prpelrne to Gulf Coast
refineries.  From that fime, grrcrng will 3 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 (fahfornra production under cases 1.1 and 12 is
forecast as follows;

21 Production from known ANS reserves |s projected by ISER

on the hasis of th mvestrqato"] best information re a]r(dmg
operator plans and economic characteristics o eachf

2.2 Productron in ANS category "other” is adapted from values
0 & ol el st g e Mouted suuply- sty
uncl u | | U
r th gtocatego?y, ac%ordmgg to the Rret odolgat}/ describe
low

2.3 Productron forecasts for Cook Inlet are based on Alaska
Department of Revenue projections, adjusted using the
|mﬁuted suRP%elastrcrty for non-Alaska, non-TEOR produc-
Bgd I|nnt ee e study, according to the methodology descri-

24 Productron forecasts for TEOR in Californig are based on
the _model in the California Energy Commission (SCEC'Q
lbo\zeBrenmaI Report and the prrcm assumptions describe

25 Production forecasts for onshore Cahfornra productron other
than TEOR are, based on CE forecasts, a}guste for the
prrcmg assumptions described above using_thé imputed sup-
ly elasticity for Lower-48 onshore non- productron |n

tée NPC study, according to the methodology described in 3,

26 Productron forecasts for State offshore C'tideJands") produic-
tion are based on CEC forecasts, aajusted for the “pricing
assum trons described apove using an average of the_impu-
heon S§8 eastrcrtres for Lower 48 onshore and offshore

productjon in the NPC study, according to the
methodology (?escrtrhed In 3, Ee ow. y J

2.7 Productron for%casts for the federal OCS is pro*ected bx
A_on the basis of the Investigators’ best informatio
%rd operator plans and ecofomic characteristics of

3. Price- elastrorhes of su&{)l for varrous companents gf the Uh
crude-otl supP under s% 1 and 1.2 are impute rm {
Natronal Petroleum Council C'NPC") report, Factors A ectm%

01| and Gas Outlook (February 1987), by comparm(Ir forecast
of production in the varjous 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 19% 2000

Existing Fields 25 43 62
Developed Production 20 35 51
Lov&er ¢B 89 89 .54
Onfs ore . . 04
ffshore 8 0 0
Alas a . 0 06
New Investment 85 85 .

LA A
Of shore 53 59 24
aska 1.65 1.31 1.24

EOR 59 1.20 14
ower 48 Ho 1.18 1.4§

Onshore 53 1.14 1.37

Qffshore 1.37 2.00 0.46
Alaska 1.35 1.64 1.95
New Discoveries 44 93 1,95
Lower 48 1.95 151 97
O?fsshhogfe 21891 118 &
Alaska ' %8% 2?8;
Total 25 43 62

Other Subdivisions

Stripper wells 44 93 1.95
Natﬁ)rp |-Gas Liquids 19 3l .36
Total Alaska 13 33 18
Develo H]roductlon 0 0 06
New Ipve 1.65 1.81 1.24
Newdtscovertes 2.02 2.58
Total Non-Alaska 23 56 1.09
Onshore conventK, 20 32 48
Onshore TEOR ) 1.18 1.44
Offshore 23 37. 37

Note: A single-digit ".0" indicates that the calculated elasticity is
slightly’negafive — an improbable result, which we reject.

4. Alaska and Caltfornla roductton under case 13 is, projected
foIIowmg the courseo cse (5 Coast netback pricing) until
the In wh |c West Coast urplus falls enou%h that anker

hR ents beyond the West Coast are not reguwe $ hat year

turns out to be 1991, under the assumptions adopted for case”11)
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AUSI

Beginning. in. that year, producers are assumed to develo
; agdd ¥ P s?n_en nts

enough addjtional production to keep the need for suc

at zero, as long as it is possible under the following constralﬁts:

41 For ang/ field, the cumylative production in case 13 may
never exceed the cumulative production that onId_ have
occurred under cas? 1.2b ﬁl added ﬁrod,uct on relative to
case 11 must therefore be delayed production.

erar, roduction under case 13 may not
produ t|obn level that would have “been
achieved In_tfiat or any su see&uent V\)/ear under case 12
ghe result is that _tlhe heed of the esé Coast for tanker
| l|oorts of crude oil In addition to that descriped 1n 27 will
cgselalstz gny longer under case 13 than it would have under

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

1L Both West Coast and national petroleum supply-demand balances
assume that —

11 Average refinery "gain" or "loss" is zero (i.e., the number of
crud%—on %arres c?nsumed P/ reflgerles s equal to the
numoer of barrels of product produced).

12 Average aftditions 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 produ,%lon statistics as "lease condensafe", but
not those volumes classified as "naturai-gas liquids" ("NGL").

21 NGLs are n?vertheless included in regional and national
petroleum balances.

2.2 NGL production f%r the U.S., other than the West Coast, Is
R‘ro&ected using the pncmg assumﬁtlons of A. above, the
PC forecasts of NGL prodyction under the lower- and
hl(T;her-En_ce trends, and and the price-elasticity %f (fuPpI
for NGL imputed from these cases under the methodolog
described in B.3.

3. Petrolcum-products consumption is calculated as follows:

31 Petroleum-products consumption for the U.S. unger Pncmg

case B.1.1 (and ynder B.1.3 while that case reflects case

B. L1 assumptions) is calcylated using the the world-market

rice assumptions of A., above, the NPC forecasts of total

o con_sumgtlon_ under the lower- an? h|gher-Br|ce trends,

an aéjrl?e— lasticity of demand for all pétroleum (Products

Imputed from these tases under the same metnodology as Is

described for imputation of supply-elasticities for Various
production categories in B.3.

32 U.S. petroleum-products consumption under pricing case
B.1.2 (and under B.1.3 while that case reflects casé B.1.2

4.2 For any field in an
exceed the h|ﬁ;hes
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assumptronsg is the sum of U.S. petroleum-products consum
gtron In thé case described in 31 above, adjusted b
fference In West Coast residual-ol consumbtron ca cula
ted as described in 3.4.2.

3.3 The consumption of petroleum products in the U.S., oth

than ontsh \R}est Coat IS, assumgd to etesame under aﬁt
West Coast crude-oil éJrrcrng cfases because t e?rffer nces
between t esev\? se& 0 nof aftect tne prices of crude ol
except on the West Coast.

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

341 West Coast consumption of refrn%d H}etrolen
ducts sassumed to be unarfected e differe ces
In crude oil prices between the varrous Cases, beca\use
the anl %{ to import refined products pIaces a ceiling
on West Coast product prices.

342 West Coast resr?ual orI consumgtron IS assumed to
gnrow at an annual rate of one ?entgge Int ?

an West Coast consumptron of refine r ucts
S0 ono as pricing case B.1 grevars an at two
m}r?en age points” less than We Coast consum tron

ricing case BlZ prevars This situatio
ects an a sumgtron that the prroe of residual orI
derived from Coast crhr e olls at West Coast
refrnerres ‘has some u?ward fexrbrlrtEa reflecting the

cost of sdpcp %exces r(es Far. Eastern markets,
where it e ters world-market prices.

4. Crude oil refined on the West Coast is Bro&ected at the avera%e o]f
19851986 levels, adgusted for each subsequent year b t
change in West Coast petroleum-products consumption.

b. The West Coast crude oll surplus is defined as the sum of Alaska
%nra production, Imports,_of low-sulfur crude oi] as
gegcrerbed elow, less West Coast refinery runs, as described in 4.

bov

51 West Coast imports of lw-sulfur crude oi] required becausg
of refinery-design and air géralrtP/ constrarnts are pro ecte
at the averaﬂe of 1985- 1? ofumes, an adjusted gro or-
gonally to the volume of crude oil refine on the West

0ast

52 Tanker shipments from or to_the West Coast (other than
imports descrrbed in 51 above) are the difference hetween
the West Coast crude- or surP us, and shipments of West

Coast crude ol to the Gulf States by t ? Four Corners
and CeIeron prge ines, These shipments are forecast on the
basis of the average mcreasrng at a constant

angual rate, reachrn%1 IZ thousan Parrels per aey in 1990,
remaining at that level. (Pipeline and’ refingry desro
bottlenecks rn California are expected to perpetudte eas
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