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February 4, 1995

TO: Senator Loren Leman, Chairman, Senate Resources Committee

FROM: Representative Mike Navarre

SUBJECT: HJR 13, Supporting oil and gas leasing, exploration, and development
on the coastal plain within the Arctic National Wildlife Refuge.

House Joint Resolution 13 was introduced to encourage federal legislation
authorizing oil and gas leasing, exploration, and development of the coastal plain of
Alaskas Arctic National Wildlife Refuge. A caveat to this request for action
includes that the United States Congress should recognize and support the
statehood compact which will not include a reduction in the states royaPy rights.

The State ofAlaska continues to support safe, reasonable, and responsible
development of the Arctic National Wildlife Refuge. Advancing technology
combined with an industry that has continually become more sensitive to
responsible development ensures environmentally sound development.

Approximately 85% ofthe current state budget isderived from oil and gas.

The responsible development ofANWR means a wide range ofeconomic possibilities
for the State ofAlaska, ranging from jobs for Alaskans, to contracts for support
industries, toan impn jd revenue stream for quality of life enhancements.
Revt-iue generation®™ aid also add significantly to the Permanent Fund.

Americas dependence on imported oil continues to increase and we arc now at a
point where 50.4% ofour domestic demand issupplied by imports. The increase of
imports isdue todeclining U.S. oil production (a 40 year low according to the
American Petroleum Institute).

I believe opening the coastal plain of the Arctic Notional Wildlife Refuge isa
positive move for both the United States and the State ofAlaska. The dependence
on imported oil must be reduced and economic stability ofAlaska must be secured.

HJR 13 passed the House on February 3, 1995.

Thank you for your consideration.
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amendment

0 (SIUR 13(0&G) BY LINCOLN

page L line 15

WHEREAS . the coastal plain of the Arctic National Wildlife
Refuge compn%es | core caka/llna ancP nursery grouna q the Porcuplne

Caridou herd: and

WHERE[AS HF Peo #e residing within the b ndales 0
,,L\rctl National Wildlife Rg uge have rell e(fb on can or Su |stence
r.thous ﬁnd ot ears and continue to subsist on t orCLipme
arlbou ﬁ ﬁt 1S esse‘]tlal tg meet the nutritional, cultural,
and spiritua needs of these people: an
page 3, line 3

Delete:

Insert: and be 1t"
page 3. line 4

Insert.

'FURTHER RESO that the Congress join with the
state tp ensure the continued tﬁeaFE and prochrtl% ef the
Poigwme Caribou herd, an éarotectlon lang” water and
wildlite resour?es durin ex loration. an Peve opment ot the
<oastal piain of the Arctic Natlo al Wildiife Refuge



Native Village of Fort Yukon

PO. Bo* 125
Fort Yukon, Al«ki 99740
Phono: (907) 552-2581
*AX: 1907) 852-2222

February 03. 1995
Senator G Lincoln

?tate Cap|tol
Unoed.“Ae o111

Dnar Senator Lincoln.

RE: RESOLUTION NO 13

| undorstenc] thot th|s Resolution Is now being roforrod to the Senate
Resourco Commﬂhee fter assm te OuSe.

As you know, t |tc Ove one on rocord a?amst the
deveo ment of the. Arct|c Nat|onal |Id|e Re Uge and for good feasons. |
Delieve th the ggs tion of th eawnch In against™tho development of ANWR
should 06 TOnOreg A TS

Thorofore, I ur ou and mombors of the Senate Resource Comm|ttee to

G

How can Legislators delete such an important issuo tnat is contor to tho
sur\#]valt Obfl the people? i believe all issues roiatoo to ANWR snouid ho put
on the table

Thank vou for your time and consideration.
With Rospoct. .
Steven Ginms, Chief

Native v.iiige of Tort Yukon. IRA

-S. Vtllage oi for*. iu*or* Trshal vouncii



JP,
f.n: 07-4ly 1-1112

Juneau, Alaska 'I'MKU

Alaska Environmental Lobby, Inc.

P.O. Hot 221.11

O
— 1T —UOLLI
- &) _I_I_OU
noUWnlMIUnﬁl.uWWCH
=5 =L 5
_|_|_m WBTOETEN
— — I e P
O | C—=
>=Zq > | O

< O—_ g
IT>T1T0O<(_— T T —
———t—<{a =}—}—m

»

Cep M



DICTIONS

BLY LIVE TO

-, — <
O (O = LL
Y =a—— <L

n LTHorS

(@)
T L~ >
=Ocxr ot~ —

Ll —
- Z 020 O o
MAnDn o0 | PO m
SETAV e T ==
- LT ey >

M_AInOEmMGOnNuWLEM
TIT—>0O—0 —T
APSTWSMPMDWTO



L 2 o
< wT <
™ L &) “_m_

O - _.u“uL W_WY O WH_E
o=, <o To0

oo 0 o o=—O
=C(O<wOLL atb—>con
b —l——ich oD
ONLLINLLI—S u—H—o

DOOLWLIOLLL 1= WIOa=n111
OOOONrD =0ODUn o

Senate Resource* Committee

ra Hannan

3ty



Senate Resources Committee
CS HJR 13

Testimony of Beverly Ward,
Government Relations, ARCO Alaska, Inc.
February 6,1995

MR. CI1AIRMAN, members of the Senate Resources Committee. My name
is Beverly Ward. |represent ARCO Alaska, Inc. Itis my pleasure to come
before Vou today to speak in support of CS [IJR 13, a resolution to open the
Coastal Plain of'the Arctic National Wildlife Refuge to oil and gas
exploration and development. Asyou know ARCO has been an operator of
the Prudhoe Bay and Kupanik oil fields since their initiation. Ourexperience
In operating Arctic oil fields has given us a thorough understanding of the
local environmental requirements and canvinces us that the Coastal Plain can
be explored and developed without causing harm to the health and viability
of the Refuge ecosystem.

As you know our tech_nolo%ie_s have advanced si%nificantly since we pioneered
Ihe design and operation of oil development in the Arctic, Using today's
technolog¥ our presence is compatible with local fish, wildlife, and their
habitats. The existence of productive and abundant populations of birds,
canbou. and fish throughout all North Slope oil fields is evidence of our
ability to be good neighbors with all current land users

We envision technologies of the future being even more advanced, furlher
reducing our “footprint,* while maximizing the benefits of continued resource
development to our State, our citizens, and to our Nation These' benefits
range from the creation of exploration and development jobs for Alaskans, to
additional State tax revenues, to m,anufacturma jobs in othor state's and
National Security issues. The opening of ANWR will benefit not only Alaska
but tho entire United States We believe it is lime lo move forward with
exploring Ihe me*si potentially productive area In Alaska

ARCO Alaska, Inc supports ami encourages you to passCS I1|R 13
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Alaska Oil and Gas Association
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February 6. 1905

The Honorable Loren Uman. Chairman
Krtourcct Committee

Aluka Statr Senate

State Capitol

Juneau, Alaaka 99101-1 117

AQGAgeuflianoniSUIHJI

Dear Senator Umar

The Aluka Oiland Gu Anociatton (A(VIA) it a trade auocutioc whotc 11 member compiniet account for
the majoih> of oil end aea exploration, production and traniportat*on k w itin in Alnk a

AQGA ornporta the 0 1 and Gat Cocnmtnee Subffitute 10t Home Joint Retnlution 1), urftnp the United Stau»
Cenp*M to vau Wiitlabon to open the coatt*) plain of the Arctic National Wildlife Refute. Alatka, to oil and

fit cxptoSKn, Jntlcpntei and production

Economic bmrfrtt of Aether North Slope development coold he tifniflcaflt to the tuie and rutloo. Factlitict
built to tranepon MtrrlMm rnrim n from the ANWR Coettal Plam, could ﬁrowde the ir.frutructurt to 11W

development o f mafgtful (teldt ae tunc and federal la&it in Ina ncnity of the CoaitaJ Plain. Development of
(he ANWR ConUalPlato and other tI*e and federal Lad! Hi the aréa alto could help mture (he long term

operation of the trana ALake Ptpritne

We mpckt| the ALtka U fLLUve tondenhlp't commitmentu>Pan arendition ur*n»iConfrtauonaJ action
toalto* oil and gu captor***, development and production to the ANWR Coatul Plato Soch developmcra
*ovld erdiMfc iwr~nifm « o aeennty. pm de income lo both the federal and ttalc 8ov_ern_ment! and would
genr»*a Jobt and bamaru (fpntuw im far Alaikant it n il u fdrraaideeta inall 50 uiui

If I cm he of addflvonai tuatovc on (hit muc. pirate contact me af >w convemeuce
Smoeral).



ANWR:

JOOS AND ENERGY ARCTIC PO WER
FOR AMERICA
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Qil overall importance ~ ANWR outlook
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Arctic Resources: Over a Barrel?

SUMMARY

On Nov. 1, 1991, the Senate rejected an attempt to consider S. 1220, a bill which
contains a title that would open the Arctic National Wildlife Refuge (ANWR) to
development. The Senate sponsor of that hill stated that he now sees ANWR
development legislation as unlikely for the remainder of the 102d Congress. Because
of the Senate vote, it seems unlikely that tho House will take up ANWR legislation.

ANWR is an area rich in fauna, flora, and oil potential. Current law forbids
_ener?y leasing. DeveloEment pro%onents argue that any ANWR oil would help to
insulate our energg markets from the recurring crises of the Middle East, and could be
developed safely. Opponents argue that ANWR's balanced ecosystem is more valuable
intact, provides no Iastlngbenergy security, can bo replaced by a variety of cost-effective
alternatives, and should be legally designated as wilderness, or at least remain as on
area in which energy development is forbidden. The Bush Administration supports
ANWR deveIoEment. In January 1991, the Department of the Interior increased its
estimate of "the marginal probability of economic success (i.e., the potential for oil
recovery)* from 19% Fa high figure by industry standards) to 16%.

~ Efforts in the 100th and 101st Congresses to allow development of the coastal
lain of the ANWR in northeastern Alaska terminated with tho Exxon Valdez oil spill.
owever, the crisis in the Persian G ulf gave a.magor boost to development proponents,
though the failure of the market to sustain the higher prices of late 1990 has
diminished their arguments somewhat. In addition, President Bush made increased
drilling in frontier areas, including ANWR, a centerpiece of his proposed national
energy policy. Proponents argue that, while an .ANWR discovery would not eliminate
dependence on foreign oil, it could alleviate the problem to some degree As before, the
current legislative options include demgnatmg the area as wilderness, thereby ending
the potential for development. Congress could also allow exploration, with or without
development, to proceed. Another option is to take no action. This cnoice, the one
made by the last two Congresses, also prevents development, since the relevant statute
requires congressional action for oil development to occur.

Many complex and difficult issues would be involved with a decision to proceed.
Though seismic studies and drilling outside the ANWR coastal plain stron.(flly suggest
there 1s or was a significant quantity ofoil, whether and how exploratory drilling might
proceed, who would puy the costs, and how the leasing options would be awarded are
some of ths many questions involved. How would the small Native population (around
200 people) living on the Refuge fare, and how would Native groups dependent on
caribou calving in the area be affected? What ivironmental protection measures would
be appropriate, and how would change of h; .tat affect tho great wealth of plant ond
animal populations? Assuming there are development venues from bonuses, rents,
ond royalties, how would these monies be divided among the Federal Government, the
State of Alaska, and others?
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ISSUE DEFINITION

The coastal plain of the Arctic National Wildlife Refuge (ANWR) is currently the
most prqmlsmgf U.S. onshore oil and gas prospect. It could even contain as much oil
0s the giant field at Prudhoe Bay, which is on State land west of ANWR. On the other
hand, the Refuge B home to a spectacular variety of ’plants and animals in a nearly
undisturbed state The conflict between oil potential and pristine nature creates a
dilkmma: should Congress open the area for oil and gas development or should the
area's ecosystem he given ’oermanent_protectlon? hat factors should determine
whether to open the area? [f tho area is opened, how can damage be minimized? To
what extent should Congress involve itself in the management of the area (if it is
deyetl_ope?l) a7nd to what extent should Federal agencies be left to manage the area under
existing law’

BACKGROUND AND ANALYSIS

History and Congressional Actions

Much of what is now the Arctic National Wildlife Refuge was set aside in
December 1960 by Public Land Order 2214. Section 1003 of the Alaska National
Interest Lands Conservation Act (ANILCA, P.L. 96-487) of 1980 prohibited oil and gas
development in the 19-million-acre Arctic National Wildlife Refuge (ANWR) unless
authorized by ConPress_. Under Section 1002 of ANILCA, Con?ress required the
Department of the Interior (DOD to report on tho plant and animal resources and the
oil and %as potential in 1.5 million acres of the coastal plain of ANWR, now ?enerally
called the "1002 area.” This report, the Final Legislative Environmental Impact
Statement (FLEIS), was submitted to Congress in /-\Prl| 1987. DOI described leasing
alternatives and recommended that the area be fully leased. (For a history of the
FLEIS, see CRS Archived Issue Brief87026.)

In the 100th Congress, four Committees held extensive hearings on ANWR
development: House Merchant Marine and Fisheries, House Interior and Insular
Affairs, Senate Energy and Natural Resources, and Senate Environment and Public
Works. The hearings emphasized tho FLEIS, the environmental effects of oil
development in ANWR or at Prudhoe Bay, assessmenta of the need for additional
sources ofoil, the biological resources of the coastal plain, and a proposed exchange of
lands with Native corporations. (For a description of the bills considered in the 100th
Congreet, tee CRS Archived Issue Brief87223; and CRS Report 88-380 ENR)

In the 101st Congress, several ANWR bills were introduced, but none received floor
consideration. (See CRS Archived Issue Brief 89068 for information on the 101st
Congress.) On Mar. 24,1989, the Exxon Valdez ran aground in Prince William Sound
near Valdez, Alaska, the sito of the southern terminus of the TransAlaska Pipeline
System (TAPS). As a result, no action was taken on ANWR development bills in the
101st Con.ﬂress. Congress passed oil spill Ieglslatlon in the aftermath of the Exxon
Valdez spill. (See CRS Archived Issue Brief 89082, anu CRS Re{g_ort 89-266 ENR.) In
addition, in response to the Persian Gulfcrisis, Senator Murkowski amended the Senate
version (S. 2884) of the Defense Authorization (P.L. 101-510) to allow much more ready

CRS-2
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access under certain circumstances for energy development in ANWR and on other
Federal lands (except national parks). This amendment was dropped in conference.
(See CRS Issue Brief 90116 regardm,? oil anJ the Persian Gulf crms.& Hearings, have
begun in four congressional committees in the 102 Congress. (For a fulllist of
congressional actions on ANWR since the 99th Congress, seé CRS Report 91*325)

In the 1020 Congress, the Senate Energy and Natural Resources Committeg
reported S. 1220 (in liu if'S. 341), which contains.a title that would open the 1002
area to development. An amendment to strike the title was defeated in Committee by
avote of 8to 11 On Nov. 1, 1991, after several dayB of debate on a motion to proceed
to consideration of the bill, a cloture vote occurred on a filibuster organized by various
oPponents of the bill (including especially those opposed to ANWR development). The
cloture motion failed, 50-44 " (Sixty votes were needed to invoke cloture.l) . Sen.
Johnston, the sponsor of S. has stated that he believes that ANWR legisfation is
dead _for%hebl 2nd Congress. Whether that beliefis shared by Members ofthe House
remains to be seen.

Legislative Chaoices

Congress has three basic choices for ANWR legislation. One option is designating
the area as wilderness, thereby preventing energy development. This choice, like the
failure to find oil, would add to pressures for alternative energy supplies and strategale_s.
Supporters of this option argue that the entire, balanced ecosystem is most valuable in
the aggregate and worth preserving intact. (See HJJfces. 239, H.R. 39, and S. 39.)

A second option is passing legislation permitting _energi/) leasing in the 1002 area.
Supporters ofdevelopment argue that the ANWR area is the best U.S. onshore prospect
remaining and that its development is necessary for long-term national security and for
improving the balance of trade. They also argue that effects on animals, especially
caribou, would not be serious, but concede that wilderness values would be lost. Many
observers feel that no ANWR development bill can pass unless it is linked to a broader
ener?y policy which encourages conservation and alternative energy sources. If tho
development option is chosen, Congress could also decide the pace and conditions for
ang oil development, and whether to adopt a preliminary exploration program. (SeeS.
109, S. 341, S. 570, S. 1220, H.R. 759, H it 1301, and H.R 1320)

The third option, and the one actually chosen by the previous two Congresses (and
apparently by the Senate in the 102d), is taking no action, thereby preventing onshore
energy development at this time. Those supporting delay often argue that not enough
is known about either the probability of discoveries or about tho environmental impact
if development is permitted. Others argue that oil deposits should be saved for an
unspecified 'H%ht time*  Some will argue that the recent volatils oil market
demonstrates that now isjust such a time.

A central question is whether the petroleum is needed at the possible expense of
other values in ANWR Ifoil is found in ANWR, it would not contribute to national
security or the trade balance until 10 or 15 years from now - w.  any oil would first
anear in quantity. But 10 to 15 years may be enough time to pursue other energy
alternatives. Opponents of development point out that the oil estimate from even a
large fiold is equivalent to one year or less of current national consumption.
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Propanents contend that because the TranaAlaeka Pipeline now delivers over one-fifth
of U.S. oil production and because the 1002 area is the best prospect for keeping the
pipeline flowing after 2000, ANWR must be developed. Proponents usually encourage
pursuing energy alternatives (nyclear, renewable and solar power, and conservation
under anY circumstances, believing that other options cannot be prudently ignored.
Opponents counter that the national record at pursuing energy alternatives other than
fossil fuels has been dismal, except in the face of high™fuel prices.

For some issues (e.g., timinp and_pace of leasing), the debate in the 102d Congress
may be whether Congress should legislate at all, or"ohould instead leave those issues
to éxecutive agencies.

Finally, an issue has developed in the 102 Con?ress that s, if not to crucial to the
substance of the ANWR debate, then at least central to its politics. S. 341 would have
set aside some of tho revenues that might ariso from ANWR development for direct
spending. on various conservation pufposes, and for payments to Alaska. The

ongressional BudPet Office (CBO) says that, because the 1985 Balanced Budget Act
(BBA) requires thaf asset sales cannot count toward deficit reduction, and because CBO
scores ANWR leasing as an asset sole, revenues from any leasing cannot count toward

deficit reduction.

On the other hand, since the bill directs spending for other programs without
further apJ:)roprlatlon (for conservation programs and payments to Alaska), CBO has
determined that these outlays would increase tho deficit, and must be counted under
BBA in calculating the deficit. Thus, CBO has determined that this bill does .not count
as deficit neutral, as envisioned by the sponsors. Any bill that increases direct spendmg
is subject to a point of order. To avoid the point oforder, supporters of the bill woul
either have to (Yl) make the spending subject to appropriation (2) cut direct spending
elsewhere to offset the new direct spending; or (35) increase revenues elsewhere in the
budget to offset tho new direct SFendmg. (As a practical matter, it is likely that the
offset would occur in the same bill, though the rules do not require this.) Potentially,
the necessary offsets could be substantial. Conse%ue_ntly, committees wishing to pass
these conservation programs "ust make them deficit neutral or face a very etilT
procedural hurdJe. In the enu, the Committee on Energly and Natural Resources
avoided the conflict by making ANWR revenues go to the Treasury and by requiring
that expenditures firom the hind be subject to appropriations in S. 1220. However, the
Senate Budget Committee agreed not to count the bill's payments to Alaska as
increasing the deficit

If any bill with direct spendinP of ANWR revenues were to pass Congress,
notwithstanding the efTecte on the deficit end CBO's determination (and the resulting
point of order), then CBO's gosmon would no longer matter with respect to whether
sequestration would result. The reason is that the Office of Management and Budget
(OMB) disagree# with CBO and counts these revenues as income, rather than as asset
sales. Under OMB's scoring, the revenues could therefore offset tho outleyi. Even so,
the Administration's own proposal would put all revenues in the General Fund (with
none going to Alaska), and it contains no provisions for direct spending. At minimum,
this budget scorekeeping controversy substantially complicates the drolling of any

compromise legislation.
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Geologica Variables And Development Options

The fundamental conflict of energy development versus wilderness protection is
exacerbated hy uncertainty over how much oil is present in the 1002 area. This
uncertainty prompted some Members of Con%ress_to_consmer proposuJs to clarify how
much petroleum s at stake in ANWR. The oil industry .. encouraged by the
discovery in 1989 of an apparently new field only 2 miles from Prudhoe Bay. An initial
test well produced 2,500 barrels per day; years ago, discovery wells at. Prudhoo produced
10,000 barrels per day. The field has not yet been developed due to low energy prices
and the high cost of infrastructure development.

Potential Energy Resource*

~ Few have challenged the DOI interpretation of the 1002 area geological data.
Seismic studies and drilling outside the 1002 area stron%ly suggest a relatlvely.hl?h
probabllltr for significant recoverable oil. Estimates of undiscovered economically
recoverable reserves range from less than Lhillion barrela to more than 9 hillion barrels
of petroleum. ANWR by itself would do little to reduce U.S. dependence on foreign oil,
but it could reduce the trade imbalance due to importing oil over an extended period.

If the low range of DOI's estimate {one field of leee than one billion harrela) ia
correct, then 30 years of production could begin in about 10 years. More likaly are
several fields of varying sizes producing sequentially over 50 years or more. Any
associated natural gas would not be immediately economic, but ita later production
could extend beYond 50 years. (Current prices for natural gas are too low make any gaa
pipeline parallel to TAPS cost-effectlve.f

~ While the actual amount of recoverablo crude oil in ANWR cannot be known
without exploratory drilling, DOI now estimates that if economically recoverable oil is
found, the mean resource estimate ia about 3.67 billion barrela. This estimate would
translate to a production plateau of about 600,000 barrela per day. Tha ﬁlateau.would
probably spread over 15 years, with lower production before and after that period.

Estimates of Probahility of Economic Success

Additional fuel waa added to the debate on Feb. 6, 1991, when BLM announced
that it had revised its estimate of ths marginal probability of economic sueesae (i.e.,
finding economically recoverable quantitie# of oil) from 19% to 46%. The latter figure
le almost unprecedentedly high by industry standards. In addition, the minimum
economic field size was newly estimated at 400 million barrela, down from 440 million
barrels. The revision was due to new information concerning ‘four wells drilled near
the coastal plain, 800 line miles of reprocessed geophysical data ... and additional
seismic data from offshore areas near the coastal plain.* Further exPIanatlon came in
aBLM reﬁortoprr. 8, 1991. Among other reaeona provided for the ar%e change were
the fact that a small decrease in the minimum field sise can have a substantial effect
on the likelihood of finding such a minimum field; and that new data suggeets more
strongly than before that the fields inside the 1002 area are continuations of the oil*
rich geological strata to the east and west, and not entirely different layers. The
Natural Resources Defense Council sued DOI claiming that the new estimate requires
a new supplemental LE1S. The caae ia continuing in Federal court in the Diatnct of

Columbia
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The 1987 FLEIS estimate of 19% wa* haaed on a price of $33/barrel in 1984
dollars. Yet most observers now predict prices far below that figure for a number of
years. Consequently, if prices remain low for a decade or so, the industry may face the
situation that it now has at the West Sak oil field near Prudhoe Ba>. a mar%mal
location and/or quality of the oil could require moro money per barrel to produce than
it could be sold for, given the competition from cheaper fOYEIﬂn oil. (In the case of the
West Sak field, there has been no production, even though the field is estimated to be
quite Iarge.% Congress m&y wish to consider the prospects in the world oil markets os
it debates the fate of ANWR,

ANWR, Energy Security, and Economic*

in 1990, U.S. net imports of petroleum averaged 7.1 million barrela per da émbd)
or 41.9% of total petroleum products supplied. Thus, an ANWR production of 0.6 mbd
represents less than 10% ofé)resent US. petroleum imports. According to prog)ectlons
of increased oil imports in 2000 by the Department of Energy, 0.6 mbd would b* 64%
of total imports.

From an economic standpoint, however, ANWR could contribute somewhat to the
balance of trade. Replacing 600,000 barrels of oil imports %er day at $20 (an early
March 1991 price) per barrel would reduce the trade deficit by about $4.4 bill! n per
year. (The projected trade deficit due only to imported oil in 2010 la about $96 billion.)
In addition, as other Alaskan resources decline from the current 2 mbd production.
ANWR could help keep the Alaska Pipeline at capacity operation, thereby reducing the
per-barrel cost of transporting Alaskan oil to market.

~ These factors raise questions ibout ANWR development as an energy security
lasue:

1. To what extent would any added domestic production from ANWR increase
US. energy security, and help avoid oil price shocks? (In the fall of 1990, US.
prices were heavily dependent on world oil prices, rather than on purely
domestic factors )

2. Can alternative measures, such as energy conservation and development of
other energy sources, meet national energy and economic goals better than
ANWR development?

Exploration and Leasing Options

_Conventional Federal leases permit exploration and. after discovery, usually extend
until production ceasee entirely, However, to reduce uncertainty, Congress could
germlt induetiy to begin exploration without proceedmg automatically to development

uch a strategy is widely opposed by both industry and environmental groups

DOI and industry prefer that ANWR laaairg follow ths customary
procedure*. DO accordmg(ly want* the diacretion to offer for aal* any or all of
the area Industry could bid on all or part, and DO! could accept all to done of
the bid*. However, many pnme prospect* could go in ona tale in « relatively

small area
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The 102d Congress may wish to consider several of these issues in any
ANWR development legislation:

1. Should some limit be set on tho size of DOI'a initial lease offering*
in the 1002 area, to reduce the chance of selling all of the beat
prospects in the first sale?

2. Should tract size be limited in order to apur competition and
maxima >bonus revenues? Or should tract sue be largsr than
usual for onshore leasing in order to encourage development
coordination, facilitate ~wildlife  protection, ~and improve
coordination of rehabilitation after industry activity ends?

3. Should a particular leasing period be mandated for tho area, and
if a0, how long ahould the penod be?

Environmental Quality Management

If ANWR is developed, Congress would face thr»e kinds of environmental quality
management issues: resource management, pollution, and waste diepoaal. Congress
could choose to Iteve these mature to administrative agenciee under autbontiee of
existing law*, AJumatively. Congress could impose s higher standard of environmental
protection because the area is in a wildlife refUgt or becauce of the fragility of the
Arctic environment.

Gravel and water resource* are eseential for Oil exploration and development m
an arctic setting Pounds! legislative taauee include protection of water resource*
necessary for animals, especially fish, regulation of water use and gravel extraction; and
setting fees fur and allocating an%/ revenues from exploiting these resources An iseue
not addressed in the FLEIS is the possibility of a nee in sea level during the active
phase of production In the flat coastal plain, the coast line could change substantially,
even with only @ modemU net tn eve level; over the course of 60 year* of production,
dewlopmenuonce oo land might need protection from shallow salt waist or pack ice
Air and water pollution primarily raise questions of subtle, longterm ecologttaJ effect*
Poundal legislative » « = include the adequacy of curling standards, research need*
monitoring, and aseurs'tc* that the standards are met Wasu disposal include* three
nugoc wn » streams drilling fluids, toxic wastes, and nontoxic bulk wa>us Le?umuw
issues include ihe ade?pacy of current waeu disposal requiremenu, the development
of ajumauvae to landfills, and also liability concerns that can make consolidation of
disposal facilities unattractive to oil companies iSe# Archived Issue Brief 89066 for a
history of the debate on this issue For s presenuuon cf a range of epsnfvr
environmental quality issue*, see CRS Videotape Armc Od. A-tcc Uffugt >
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General Land Management

Thr mam Federal law governing leasing and production of petroleum on Federal
land ia the 1920 Mineral Leasing Act. Congress has debated whether this law and Its
regulations and procedures, othsr Federal environmental laws, and applicable Alaskan
law are adeguate for 1002 development. The htenn% records of some congiressm_nal
committees demonstrated a willingness of many Member*, in various ways, lo daviats
from standard practices

The Refuge has a email human population whoso needs may be addressed
specificallﬁ/ in ANWR legislation. The village of Kaktovtk (over 200 people) and the
lands of the Kaktovik Inuptat Corporation (K10 lie along the coast within the Refugie
and mostl as\)acent_to the 1002 area. There la also a US military Dittan* Ear}é
Warning «DRW" station near Kaktovik. with doiane of employees. The DEW networ
also has several unoccupied sites of former or uncompleted developments scattered near
the 1002 arts Together with Kaktovtk. the DEW sit* operats# a garbage dump and a
runway

Animals and Plants: a Purpose of the Refuge

Under ANILCA. one of the purposes of ANWR s to ‘conserve fish and wildlife
populations and habitats in their natural diversity * Opponents ofdeveloi)ment argue
that the enure, halanced comﬁln of canhou, pciac anc Hnu_ly bear*. »elm . falcons,
wildHow*re. and so 00. -a worth preserving intact, especially since it represents the least
disturbed arctic coastal area under U3 ownersh|£ Moreover, it la0o* of the ‘wildest*
habitats of any type left in (he United States Resource development, ir. their view,
would preclude conservation of the ecoeyrum s diversity generally, of certain cpeow.
and moat particularly, of its wildnsae Scientists and sEort.hunter* both stress the
importance of the habitats for migratory game birds taken in both Canada and the
United State* Issue* hefore Congrem may include

1 Should the enure area be desig_nate_d wi/Jeroeae to protect ‘populations
and habitats m their natural diversity*"*

2. ldevelopment is permitted, should special protection be given to certain
rpecwe such as canbou. bears, wotvea. musk aaan. snow p*eee. etc.? 1/
so. should protaruoo taka the form of habitat protection and-or
management restrictions*

3 Should some specie* (eq, wolveai be reduced to enhance populations of
other epeoe* (eg. canbou. asuak aa_en) if the latter are reduced by
development* Or should special baeain* he taken u> prevent reduction
of predator**

4 Should special efforts be made to prevent the imeoUocal aoder
arodenial feeding of euch specie* as bears. \_/v©l*e*. fossa, and gulls (in
order to prevent the need to kill problem »oiw ™ or bear*, or tn prevent
etc*** population* of predator* of nesting hird*)*
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S. Should the location of major support facilities (e.g.. service centers and
ports) be reetncted to reduce the impact on sensitivo species (e.g., polar
bears, snow geese)?

Port and Offshore Activity

Section 1003 of ANILCA does not cover the role the 1002 area might pIaX as a land
base for State or Federal offshore activity. Both tha United States and Alaska are
proceeding with offshore leasing adjacent to the 1002 area. Even if the 102d Congress
does not open ANWR (thus preventing development), it may with to consider
controlllndg the use of the 1002 ares as a support center, Eort, or pipeline corridor for
offshore )evelopment. (See CRS Issue Brief B9028 for background on OCS energy
programs

Management of Support Service*: Avoiding Paat Mistake*

‘Activities of the independent support service industry in the Prudhoe Bay area,
particularly at Deadbores, have been widely criticised. (Firms in this industry are
generally employed by. rather than part of. major oil companies ) At Deadhorve. the

um Uaaea land for these independent services (repair, cleaning, laundry, aircraft
supply, etc.). Issues include:

1.1/ development is permitted, should Confrees specif% the location of
support fscillUs* within the Refuge or require them to be located outside
(be Refuge?

| Should Congree* set financial standards or require bonds for
participation in ANWR service* to minimis* abandoned service aits*?

3 Should Confrees requ re a unified service center such as the on* at
Kuparuk Raid (w**t of Prudhoe Bay) for ANWR?

4 Should Coagree* mandate that garbage be hauled out of ANWR?
Acer**: Roads and Legal Conflict*

For Congress, a kury arc*— issue could be th« logurtkal conflict between the area’s
mana_(};e—sot — an industrial site vereua mana%emlent — a rvfuge devoted notonly to
wildlite coo**muon but also to recreation (inc udl_n% sport fishing and hunung), and
subsistence ua—.among other functions This conflictwould become more inun— with
added human populations and road networks reeulUng from development. In contrast
to the current free but difficult act*— at ANWR. acre— to the Suu-owoed Prudhoe
Bae/ complex is etrktly (if not alwaye effectlveb(? controlled. Visitors' and workers'
belong* eft are searched for firearm* alcohol. and drop. Non* of thee# requirements
now applt— to the 1002 area. Moreover, hunting, even for subsistence, is forbidden at
Prudhoe and limited tn other developed arse* Similar restriction# are not found in the
1002 area, and may conflict with the Refuge's]purppoa— — maurrsotiy interpreted The
Sum of Alaska is debating the opening of the TAPS haul rood (which ia now closed to
rivate vehicl— north of the Brooks Range) Pnvau vehicl— could drive as far as

eadhone Such an opening could po— new risks of poaching cr wildlife disturbance,
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as well u neks of wider access * perhaps eventually to any 1002 road network
Specific access issue* which Congress may address include:

1. If development is permitted, should firearms be prohibited in the 1002
area for workers7 For recreational vieitora?

2. If firearms are allowed, should no-ehooting buffer tones be required
around facilities and structures? If so. bow much of the area would
remain open to subsistence and recreational hunting?

3. Should developed areas be doeed to recreational visitors7 If not, should

such visitors be allowed to use industry roads? To cross them?

4. Will the increased accessibility of Iha area lead to excessive hunting
pressure? Should the public have acre— (via tha haul road) lo the 1002
area? Should public access be restricted?

[@>)

What additional personnel would be needed to enforce these
prohibitions? Whoa* employe— would they be?

Area* of Special Environmental Significance

The wildlife debate has focused mainly oo the migratory Porcupine Canbou Herd
(PCH). However, other specie*, such as polar and gntaly bears and woivss, may be at
greater risk, in the view of some Congress may consider special protection <*g,
wilderness designation, delayed exploration, or a special regulatory r_egilme) of the most
important habitat*. The areas moat often mentioned for some special status include:

1. the nuyor calving area of the PCH;
2. the area around SadJerochit Spring (+ warm spnng which flows all year);

3. ths areas near the coast where substantial bird populations occur, and
where many female polar bear* make their dens; and

4. the area south end west of Angun Point that includes s ponton of tha
snow geeee'e fall feeding area.

SubfOHtoncec U*e and Acccm

Natives of Kaktovtk, on tha north coast above the 1002 area, are the major users
of the resource* in the coastal plain. aJthough they depend pnmanly oo marine
resource* Kaktovik Native* support leasing generally but oppose both leasing in the
primary canbou calving area in the east-central 1002 area and a restriction on
discharging firearm# Subsistence hunters (including especially th* Gwteh'in people
who hunt the herd in its winter rang* in Alaska and Canada) and th* Canadian
government oppose leasing tn th# calving area of the herd and aupgo.rt wildeme**
designation. Congress may consider the following issue# regarding subsistence use
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1. If development is permitted. should the current etc*** or hunti ig right*
of Native uaere be restricted7 Should sport hunting be resu cted to
maintain subsistence opportunities if game population* diminish*

2. Are polar bears, which are currently IeRlaIIy taken only by Native*, at

special nek from a potentially increasing Native population and improved

ative mobility7 1f so. should the largely unrestricted Native take be
examined by Congreaa?

3. What voice will subsistence users have in new requlations w 1002
development (if any» evolve*7

4 What provision, if any. should be made to minimise impact* of
development on N*nv* culture among hoth north slope and interior
group*7

Revenue Allocation

Ifoil I* present, ANWR development revenue* from bonus—, rents, and r0¥aIU—.
a* well a* from sai— of gravel and waur. could generate billions of dollar* tor th*
landowner*. Peak annual royalti— alone si ght ran%* from $200 million to 12 6 billion,
followed by declining revenue# for 3040 year* If Alaska owns submerged land* in th*
Refuge, it could receive substantial revenues direrly — (See Legal 1**ue*. below.)
Whatever the Federal fraction of the income. Congre— must decide:

. 1/ development ta permitted, should Alaska receive its current 90%
statutory share of certain revenue* from Federal mineral I***— o0
federally owned lands; and considering th* terms of the Alaska Statehood
Act, could Congrs— change Alaska's share7 (See CRS report 8743A >

2. Should any Federal revenue* from ANWR be used for land acquisition io
Alaska or elsewhere — part of th# m|U%aIIon for reduced habitat valu-
ta a developed 1002 are*7 1f so. how should th* revecu— be allocated?

1/0g&i Iwruca

Certain issue* are heing addressed not only in legislation, but also in vanoue
courts

During th# 100th Congrs—. DOI preliminarily negotiated land —change* with
some Alaskan Native groups, trading oil and gas rights in th# 1002 area for land or
surface right* belonging to th# Nan*— within as—n other refug— in Alaska
Controversy over whether DOI could proceed with thaeichang- without coogra-sooeJ
approval w** resolved by P L 100-395 This act —Fraaaly require# congraaasonal
approval for eichang— or other coov#y*nc— involving land* to ANWR*# roaetal plain
Eichang— could be a part of the development alternative# considered by Coogr—*
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. Th# United State* and AJaeka diePul* th* ownership of submerged lands b*nesth
navigable w*t*r» within and nffehorr of ANWR Deﬁendln on how th* I*r»| taeue* ar*
decided. Alaska tnav own significant mholdinge «nthm ANWR |f th*a« inholdmgx ar«
opened to |easing. not onI){ would management of th* remaining Refuge land* b*
comPhcated. but Substantial revenue* from any oil on tho** inholding* would. accrue
to Alaska, rath*r than th* United Slat**. P L "100-396 addressed th*** taeue* in /Bart,
but significant imuh remain (For further information. #* CRS Report 87-673A)

Long-Term Cleanup

If no commercial quantity of oil i* fouad in th* 1002 area. substantial recovery of
th* *co*y»t*m from exploratory activtua* ehould uk* only a few year* If m”or
quantiti** are found, development including natural ga* extraction would probably laat
for decade* or even a century Substantial recovery might then take further centunee
in the harah Arctic *nvironaeni Thu*. Congr*** may edebatln? rehabilitation that
might not begin until 2040 or 2090. Furthermore, aom* type* of cleanup might not
even be deairabl* or practical: deep gravel road* and drilling pad*, for example, might
be impossible to remove without creatlng further damage, and thux might meaaeanl
become a permanent feature of the landecap* Few existing law* contemplate suc
long-term planning for a cleanup whoa* cauee may never occur The 102d Congr***
may consider various proposal* on th* long-term fate of the area

1. Ifdevelopment i* permitted, should industry pay a tax or fee to create a
trust fund for long-term cleanup, tn addition to on* for such short-term
P.roblems as Ol S?I”S and haiardou* waste spills* (CRS was unable to

ind a precedent for such a long-term clean up program )

2. Alternatively, should industry be required to pay for performance bonds
to ensure cleanup* How would such a long-term bond work’

3. What ultimate rehabilitation goal(e) should apply" Should th* area be
returned insofar as poasibl* to th* pristine pre-development stale after
oil is extracted? After gas extraction’ After offshore energy extraction?

4 What additional information is needed to plan for *o distant an event'

LEGISLATION

HR_.39(Uda|i/l _ _ _
Designate* the Arctic Coastal Plain <1002 area) as wilderne** Introduced Jan. 3.

1991: referred to Committee oo Interior and Insular Affaire

[I.R. 758 (D. Youngl _ _ N

Authortie# th* Secretary of the Interior to lease, in an expeditious and
environmentally sound manner, lands in th* Coastal Plain Study Area of th# Arctic
National Wildlife Refuge for oil and (u exploration, development, and production
Introduced Jan 30. 1991. referred to Committee* on Interior and tneular Affaire, and

on Merchant Marine and Fiehenet
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[I.R. 1199 (Owens) .

Amends Ihe Internal Revenue Cod# of 1986 to deny the option to expense
mtan.ribl# drilling and development costs for any well drilled within ANWR. to provide
incentves for the removal of crude oil and natural gas through enhanced oil recovery
techni' use. and for other purposes

Hit 1301 (I)Ingell. by req.) _ _

On* title of a bill to develop a national energy strategy provides for energy leasing
on the Arctic Coastal Plain. Introduced Mar. 6. 1991; referred to Committee* on
Energy and Commerce; Interior and Insular AffairsArmed Services, Merchant Marine
and Ftebene*. Science. Space, and Technology; Government Operations; Judiciary;
Public Works and Transportation; and Way* and Means

II.R. 1320 <W. Jones) _ o
~Authorise* exploration, leasing, development, and production in ANWR;
distribution of any revenues; create* a new National Wildlife Refuge; and for other
Eurpoee*. Introduced Mar. 7. 1991; referred to Committee* on Merchant Marine and
ishena*. and on Intenor and Insular Affair*,

Q*UUs. 239 (Mmxak)
A bill to honor former Rep Moms K. Udell
of ANWR as wilderness Introduced Apnl 30,1

and Inev'ar Affair*

S. 39 (Roth

Amendg the lzlational Wildlife Refuge Administration Art to designit* th* Arctic
Coastal Plain of ANWR as wilderness Introduced Jan. 14.1991; referred to Committee
on Environment and Public Works  Heanng held Apr. 19. 1991 (S.Hrng. 102-88).
Reported Nov 23. 1991 (S-Rept. 102-241).

hy deei?nating the Arctic Coastal Plain
991: Referred to Committee on Intenor

8. 109 (Murkokai? . _ _
Autbom** DOI to lease lands in the coastal plain of ANWR for oil and gas

exploration, development and production. Introduced Jan. 14. 1991; referred to
Committee oo Energy and Natural Resource*

8. 341 (Johnston) _ _ _ .

A comErehenswe national energy policy bill. _Title VII deals with ANWR
Introduced Feb ft. 1991; r>.erred to Committee oo Energy and Natural Resources
Heanng* bald vanou* del** (SHmg 102*3). S. 1220 reported in lieu - see below.

8. 670 (Johnston, by rwg.)

On* titl* of this bill to implement to* Administration** national energy strategy
euthontea #n«rgy leasing on the coastal plain, seta up Ieasm([; program, environmental
requirement*, and provide* for disposition of revenue# Intro uced Mar. 6. 1991;
referred to Committee on Energy and Natural Resources.

8. 1230 (Johnston)

Comprehensive national energy policy bill. On# title opens ANWR to development
Introduced June ft. 1991; reported by Committee on Energy and Natural Res'mre*
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June 5. 1991 iS Kept. 102*72)- Cloture vote on motion to proceed to consideration
failed (50*44). Nov 1 1991 (Roll call #242).
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DOMESTIC OIL: PAST, PRESENT. AND FUTURE

SUMMARY

Annual doraefltic crude oillproduction peaked in 1970 at about 3.33 hillion
barrels and then began a alow decline that continued for the next aeven years.
Then, between 1977 and 1986, production leveled off, with yearly oil output
quctuatlng around three billion barrels. The long production decline was
arrested by a significant increase in domestic oil drilling, especially of
development wells within known fields. D_urm? the drilling boom of the early
1980s, only one percent of the successful oil wells were wildcats that discovered
new fields, and these new fields provided only ibout seven percent of proved
reserve additions. The drilling boom was a domestic response to rising world oil
prices, but in 1986 world oil prices fell sharpIK and domestic oil well drilling
again responded in kind. Since 1987 fewer than 20,000 oil wells have been
drilled yearly (compared to a peak of over 61,000 in 1984) and the number cf
[%roducmg ol wells has declined by more than 55,000 in the past three years.

he dramatic decrease tn domestic drilling was mirrored in reduced oil
production, bg 1992 down about 20 Bercent from 1985. Domestic crude oil
demand in 1992 was about 4.7 billion barrels, some 2.2 billion barrels cf which
was supplied by imports. This amount of imported oil is equal to an Average of
15 supertankers entering US. ports each aB. OPEC countries contributed
about 54 percent of these 1992 oil imports. Domestic crude oil prouuction is
estimated to continue to decline, by four percent in 1993 to 20 percent by the
decade’s end .Scompared_to the 1992 tevel). Future declines in domestic oil
production will lead to mcreasm% imports, most of which will likely have to
come from the Middle East. The future output from the mature oil producing
regions of the United Statee will depend on an even more intensive exploitation
of known fields through massive infill drilling and enhanced oil recover%
operations and the search for ewer smaller undiscovered oil accumulations. Suc

activities require extensive development activity, with even marginal production
ains dependent upon significant increases in dnllmg effort. Since a return of
the drilling boom is unlikely, as it is primarily dependent on world oil pnet, the
extent of the projected domestic oil production decline will depend mostly on
future exploration and development success in the key frontier regions of
Alaska's North Slope and the outer continental shelves (especially offshore
C.allfornlaR, where there are still prospects for the diacovery of giant fields.
Since exploration and development activities in frontier regions have long lead
times, near-term Federal leasing decisions will ?reatly afTect end of century
production and, therefore, imports and balance ot payments.

'Excludes natural gas liquids
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DOMESTIC OIL: PAST, PRESENT. AND FUTURE

INTRODUCTION

The United States today is powered by oil. It ﬁrovides 41 percent of total
domestic energy re(?uwem_ent.s,_a far larger portion than any other single energy
source. Nearly half of this oil is imported, while over 80 percent of the total oil
consumed is for transportation, osphsJt, and petrochemical feedstocks, where a
substantia] substitution of economic non-oil batod substances is not expected
aoon. Thus, domestic oil production and oil imports will remain a very
important component of domestic ener?y demand into the foreseeable future.
Because of the ener?y security and balance of payments problems associated
with importing very large amounts foreign oil, projections of future domestic oil
production are important in energy, economic, and foreign policy considerations.

DOMESTIC OIL PRODUCTION HISTORY
The Drilling Boom

When crude oil output in a mature oil producing region peaks and begins
to decline, past experience has been that the decline is irreversible. Thus, when
domestic crude oil production peakea in 1970 at about 3.33 billion barrels per
year and began a slow decline, there was a general expectation that the decline
wouid continue. This judgement was based upon the _knowled%e that proved
reserves were decreasing and that even optimistic estimates of undiscovered
resources indicated that some two-thirds of the Nation's original recoverable oil
resource base had already been discovered. However, it was also assumed that
field growth would persist at histone rates. Oil fields often appear to grow over
time as ooctinuous development proves additional reserves by infill drilling on
closer spacing, field extension, exploitation of new producing zones, or enhanced
oil recovery operations. About a decade after the production peak, domestic
drilling increased to unprecedented levels in response to world oil price increases
(see table 3). In the early 1980s, about 99 percent of the successful oil wells
were development wells associated with known fields. About 95 percent of the
development drilling was of infill wells, drilled on doeer spacing within the
boundaries of known fields. The remaining successful development wells either
found new reservoirs m producing fields or extended their boundaries. Of the
total successful domestic oil wells drilled, only one percent were wildcats that
discovered new fields, and these new discoveries provided only about seven
percent of proved reserve additions. In spite of the poor exploration results,
domestic production did not continue its decline; rather it was sustained at
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around three billion barrela peryear. The proved reserve additions needed to
sustain domestic oil output mostly came from the greater than historic field
growth that resulted from the more intensive development drilling.
Waterfiooding and enhanced oil recovery projects also helped stabilize domestic
production. The rise in world oil prices that caused the drllllnrg boom greatly
Increased the number of stripper wells (those producing ten or fewer barrels of
oil per dayi that remained economical, and therefore were not abandonxd,
making additional reserves available for production. In 1981 fewer than 7,000
stripper wells were abandoned, less than half the number abandoned yearly in
the early 1970s.

The Drilling Slump

‘In 1986, Saudi Arabia increased oil productior to protect its share of a
decllnm% world oil export roarkot, This action causod a sharp decline in world
crude oil prices. In the United States, rapidly falling oil prices resulted in a
dramatic drop in domestic oil well drilling (which fsll by two-thirds from e
record number of 61,339 in 1984), and an equa[IY_ dramatic increase in stnpper
well abandonment (to about 19,000). The_drlllng slump had a pronounced
impact on domestic crude oil production, which, to date, has decreased by about
20 percent. It is gossmle that domestic oil production would have been
sustained at early 1980a levela for at least several mors years had the drilling
boom continued.

It is more difficult to raise oil production than to sustain it. Even the
drilling boom did not return domestic output to the 1970 peak. Production is
now falling due to the drilling slump and stnpper well abandonment in excess
of 16,000 wells per year. Fewer than 20,000 wells per year have been drilled for
oil since 1987. Domestic oil output is denved from about 694,000 wells, about
three-quarters of which are stnppsrs. Average psr-well loroductlon has declined
from 17.2 barrels perday in 1970 to a current 11.2 barrela per day. The number
of producing wells has decreased by more than 66,000 in the past three years.

Projected Domestic Oil Production

Because of considerations of e_nergr_security and the halance of payments
problems associated with substantial o1l imports, it ia usefiil to estimate future
domestic otl production. A method to make such a projection entails the
diiaggregrdon of the United States into nine oil producing regions on ihs basts
of %eologlc and geographic homogeneity. A production and reesrve project!oi
is then mads for each region on the basis o avera%e reesnrs additions per oil
well drilled dunng the past 13 years (1980s and 1990s). This per well average
is multiplied by the total number of wells (exploratory, development, and dry
holes) estimated to be drilled for oil in tha region dunng 1993 to cakulata total
yearly oil reserve additions. The additions are then added to the region's proved
reserves and an estimate of oil production denved by the use of expected
reserve/production ratios. The regional projections are then added to give an otl
production and reserve estimate for the entire United States. In the same
manner, oil production estimates can be projected year by yesr into the future.
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The nvoragc per well oil reserve additions since 1980 and the number of wells
estimated to have been drilled for oil in 1993 are shown in table | for each
region. The two values are multiplied to estimate yearly regional reserve
additions to be used in the 13-year projection (to 2005) shown in tabls 2.

TABLE I. Regional Reserve Additions and Estimated Oil Wells
Drilled In 1993

(in million barrel$)

Reserve
Additions
Il Well

ro
1980-1992 Estim teld Regional
e

a

_ Average Oy Wells Reserve

Region Drilled Additions
Alaska 4,369 130 h68
California _ 144 1735 250
Rocky MtsTN. Gt. Plains 117 648 16
W. Texas/E. New Mexico 074 4452 329
Gulf Coast 121 2173 263
Midconttnent 024 2813 68
Eastern Intenor 010 1085 1
Michigan Basin 083 31 3
Appalachians 006 467 3

SOURCE: Dsnved from: .US. Cruds Oil. Natural Gas. and
Natural Gas Liquids Reserves 1980 to 1992
Annual Reports. DOEE LA-0216 (80-92), and
guarterly ompletion Reports. America:
etroleum Institute. 1980-1993

It can be seen from table 1 that Alaska and California_have been the bast
regions of the United Slates in which to drill an qil well, with average per well
reServe additions substantlallﬁ higher than those in the other domestic regions.
Dunng the 1980s. mors than halfof ths otl ressrvs additions in California cams
from enhanced recovery operations in the large heavy oil fields of the San
Joaquin hasin  About One-third of California qil ressrvs additions came from
large fields discovered ofTshore New offshore fields accounted for most of the
otl Teserve additions in 1981 and 1962 In the early 1980s, drllllng,was resumed
in the Santa Barbara Channel and several offshore fields were discovered and
developed in the region, which includes Ihs Santa Mans basin. Enhanced heav
oil recovery operations accounted for most reserve adJiuons in 1984 throug
1989. For California to continue to record average per well reserve additions
that are considerably higher than &he national “average, both enhanced ol
recovery projects and offshore exploration and development must be sucreaefully

continued
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Figure 1
Past and Projected
United States Oil Status

Billion* of Barrels
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TABLE 3. rut nnd.Projegted Unifed 9tnte« OU Statu*
fi Rfon barfels

[

_ Proved _ %I%Hel Al-(li%ei(teirc\)/ﬁ*
Year Production Keeerve* RV D”lloeﬁj for  Per-Well
1970 3.326 39.001 1211 21522 590
1975 2.888 32.682 11/1 26.253 051
1980 2971 29.805 1071 46.316 066
1981 2.945 29.426 101 60.940 042
1982 2.962 21.868 91 55.600 026
1983 3,016 21,136 91 52,511 055
1984 3.036 28.446 91 61.339 061
1985 3.062 28,416 91 48.489 062
1986 2,973 26,889 9/1 26.523 066
1987 2873 21,266 91 23,870 136
1988 2811 26,825 10/1 18,130 131
1989 2,686 26,601 10/1 13.896 163
1990 2.606 26.264 10/1 16,008 141
1991 2,612 24,662 1011 17,393 064
1992 2.446 23,746 10/1 12,389 122
1993* yvre 22971 1011 13.534 116

1994 2209 222299 10/]
2000+ 1.960 19.262 10/1
2005*  1.834 17.786 101

*E*tlm *t**
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recovery from production wella that were normally aPaeed._ Future output in the
mature oil provincea in the Lower-48 State:” also will depend upon the
meticulous search for the numerous, but generally very small, fields thought to
remain undiscovered Thus, reserve additions IN uch mature areas mostly will
be a function of the number of holes drilled. Since a very high level of drilling
activity, which does not appear to be forthcoming, will be necessary to sustain
production, domestic oil output is projected to decline.

The Status of the Domestic Petroleum Industry

The prospects of a return to a drilling boom are not favorable. Currently
leaa than 20,000 wella /exploratory, development, and dry bolea) are drilled for
oil per year and the number of producing wells has declined by more than
66,000 In the past three yean (to about 684,000). It ia estimated that onl
13.534 wella wera drilled for oil in 1993, an increaae over the 12,389 wella drille
in 1992. but a decline from the 17,393 wella drilled in 1991. The domeatie fleet
of drilling rtgs has been declining aince 1982, from 6,644 to 2,043, and leaa than
half of the _remamln? nga an normally drilling at any one time. In June 1992,
th* active rig count fall below 600 for the first time since record-keeping began
in 1940. The average for 1992 was 718.2 active rip, a new low. The decreaaing
ng count gut an eetimated 45,000 oil workere out of work in 1991 and 1992,
part 0f 460,000 oil workers who have loet theirjobe in the past decade.l

Another indication of the depreeaed nature ofdomestic oil exploration ia the
small number of seismic crews prospe_ctmg for oil, the fewest since the count has
been recorded (74 percent leas than in 1974). Laws and regulations that limit
access to the high potenual ureas in tha United States, coupled with crude oil
pncee below $20 per barrel, have reeulted in very low rates of return on
domeatie investments, causmg exploration and development activities b;( u.s.
petroleum companies to be focused internationally where, boeause of larpr
prospects, the potential return on investment ia much hlgher._ Uus. oil
companies spent only 74 percent as much on domestic oil exploration in 1992
as in 1991, Since 1988, domestic exploration and development spending by the
30 largest oil companies has decreased by 90 percent (to 910.6 billion). Domestic
*pending accounted for only 36 percent of the companies' exploration and
development budgets in 1992. The U 3. oil industry, in the past five years, has
'pent eome $30 billion more finding and developing foreign oil resources than

eveloping domestic oil fields.4

Aa a result, domestic crude oil production in May 1992 fell to its lowest
monthly level (7.05 million bairets per day) in 30 years, whila in July cruda oil

*Oil Rig Couni Drops to Record Low. The Energy Daily, June 18, 1992. p.
3.

‘Anderson: Qil and Gas Firms Continue Foreign Flight. The Energy Daily,
June 1, 1992 p. 3. Foreign Exodus of Qil Firms Continuing. Andsrson Finds.
The Energy Daily, July 11992 p 1-2; Domestic Oil Exploration OfTSharply
Anderson. The Energy Dally, May 27. 1993 p 4; and Oil Exodus Slowed in
'92, But Trend to Continue. Salomon The Energy Daily, Sep 8. 1993. p. 4.
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imports exceeded 50 percent of demand. Domestic proved crude oil reserves
declined by four percent in 1992, to 23.745 hillion barrels. California had the
largest percentage drop, double the U.S. average. Low oil prices and numerous
local and State environmental regulations contributed to California's steep
reserve decline. Total discoveries of crude oil in 1992 decreased to 484 million
barrels from 654 million barrels the previous year. In 1985, crude oil discoveries
totaled 1.144 hillion barrels. An even greater drop occurred in new oil field
discoveries which, at eight million barrels, were exceptionally low in 1992. This
can be compared to the 6.7 million barrels that is produced in the U.S. daily and
to the 97 million barrels discovered in new fields in 1991. The prior 10-year
average for new field discoveries was 15 times higher than the 1992 amount.
The ten largest producing companies held 66 percent of proved U.S. oil reserves
in 1992. These companies concentrated their domestic operations on fewer fields
and expended more of their resources on foreign operations. As a consequence,
collectively they experienced a six percent decline in their domestic proved oil
reserves. The reet of the producers averaged a two percent increase.

~Last year, comprehensive Federal energy legislation was enacted that
included a provision to reform the alternative minimum tax applied to
independent oil and natural .?as producers.  The tax reform allowed
independents (who, together, drill about 86 percent of U.S. wells and produce
about 31 percent of domestic oil) to claim more of thsir drilling costs as tax-
exempt business expenses. Included were the costs ofdrilling development wells,
injection wells for enhanced oil recovery operations, and horizontal wells.
Although an additional 1,145 wells were drilled for oil in 1993 compared to 1992,
a total ofonly 13,634 wells were drilled, the second lowest number in a decade.

~ The Oil Pollution Act of 1990 is in ths implementation process. The
Minerals Management Service has _Prop_osed a $160 million financial
responsibility requirement for offshore oil facilities, more than four times hltgher
than the current amount (§35 million). Even a narrow interpretation of the
Act's requirements would place significant new cost burdens on offshore
operators. The cost would fall most heavily on relatively small to mid-sized
companies, who are now the most active to offshore exploration in the G ulf of
Mexico and are becoming more important offshore producers. Tho added costs
may result in the loss of oil production and reserves due to early well
abandonment and could create an additional bamer for potential bidders on
offshore leasee

Enhanced OH Recovery

Qil wells are removed from production long before all of the in-place oil has
been recovered from the reservoir. The amount of in-place oil that will flow
unaided or can be pumped from the reservoir rock matrix to the surface varies
considerably from as much as 80 percent to as little as five Eercent. The factors
that determine the efficiency of such primary recovery are the energy (pressure)

*U.S. Crude Oil. Natural Gee, and Natural Gas Liquids Reserves. 1992
Annual Rsport. US. Dept, of Energy, Energy Information Administration.
DOE/ELA-2016<92>. Oct. 1993 p. 27-33
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of the reservoir fluids. the viscosity (resistance to (Iowa of the oil, and the
permeability (ease of flow permlttedyofthe reservoir rock/

In general, world primary recovery averages 20 percent of the in-place oil.
In the United States, however, avera%e primary recovery has been about 30
Eerc_ent, due to the large highly permeable reservoirs of East Texas and southern
ouisiana, that have strong water drives, and to the supcr-giont Prudhoe Bay
oil field on the North Slope of Alaska. Such reservoirs allow a more efficient
primary production than others with less porosity, permeability, and reservoir
energy that are common in some oil producing regions.

Recently, primarr recovery has heen enhanced by horizontal drillin
Usually horizontal wells are drilled with a tog-drlve rotarY system, starting wit
a long vertical section drilled to e point where the well is deviated and then
further deviated at a greater depth to a high angle apF_roach (about 70 degrees
from the vertical) to a target where horizontal drilling begins. The main
objective in the horizontal phase of drilling is keeping the hole within the
reservoir. The horizontal lateral hole is usually longer than 1,000 feet, while
the longest laterals are in excess of 10,000 feet. The longer the horizontal
Interal ?as long as it remains within the reservoir) the better. The reason for
drilling a horizontal well involves increasing reservoir contact area to the
wellbore. A higher reservoir contact area allows a horizontal well to increase
productivity in-many reservoirs and in most stages of recovery. The largest
contributing factor to improved recovery may be the crossing of untapped
complex stratigraphic oil saturated zones within heterogenous reservoirs. There
are many reservoirs which exhibit a low continuity of producing zones. These
would be prime candidates for horizontal development One such reservoir is
the Austin Chalk of Texas. Mors than three-quarters of the horizontal wells
dnlU-d in the United States have been into this reservoir. Although many other
domestic reservoirs have been horizontally drilled or are candidates for
horizontal drilling, an economic utilization of the mothod is site specific to
certain heterogenous reservoirs and, thus will not be universally applied to raise
production in all reservoirs.

Secondary recovery methods can be used to increase the percentage of in-
place oil recovered by attempting to maintain or restore reservoir pressure by
the injection of gas or water. Waterflooding has become so commonplace that
the domestic oil industry produces seven barrels of water for each barrel of oil.
Wau rflooding results, on average, in about a 40 percent recovery ofin-place oil.
As oil companies increase their oil recovery efficiencies, they are reporting much
lower residual oil saturations in waten<l-out portions of their reservoirs. Using
this new information, the remaining volume of domestic in-place oil could be
reduced from the 300 billion barrels commonly reported, to 210 billion barrels.7

‘Riva, Joseph P ,Jr Exploration Opportunities in Latin Amonca. PennWell
Books, Tulsa. Oklahoma, 1992, p. 242-244,

Elkins, L. F, The Uncertainties of Remaining Oil In-Place as a Target of
Tertiory Oil Recovery. The Interstate Oil Compact Commission Committee
Bulletin, v xxvii, no. 2. Dec. 1985. 16 p.
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Thte v?lume is not only smuller, the oil left in the fields will bo more difficult to
extract,

 After secondary recovery methods have been used, the extraction of
additional il requires more sophisticated and expensive techniques. These
enhanced oil recovery technigues usually attem Pt to reduce oil viscosity by the
introduction of heat (steam) or of other injected substances such as carbon
dioxide, polymers, solvents, surfactants, miceller flujds, or even microorganisms
in variols combmations depending upon reservoir conditions and cude ol
Propertws. These processes (gomet|mes termed tertiary recove_rly techniques) can
urther increase recovery to 40to 80 perr ant of the in-place oil depending Upon
thlelprocess employed and the physical properties of the reservair and of the
oil.

In 1960, some 333,000 barrels of oil per day wero liftod b% enhanced oil
recoveay operations. By 1992, domestic enhanced oil recovery had more than
doubled to about 761,000 barrels per day (11 percentof total production). In the
future, the achievement of such significant increases in enhanced oil recovery
production will present substantial problems. About 61 percent of current
enhanced oil recovery production is derived from thermal éstea_m) treatment of
heavy oil fields, but such production is lower than in 1986, being inhibited by
the low price of heavy oil and the environmental laws in California. Thermal
recover' has been most successful in California-type reservoirs that are over 60
feet thick and contain high saturations of heavy oil. Increased heavy oil
production has been constrained in California because of the air pollution
associated with the burning of the oil to produce steam. However, natural gas
I increasingly being used to fijel thermal projects, helping to ease
environmental impacts and restrictions, and allowing a small (1.4 percent)
increase in thermal recovery in the past two years.

Gas ipjection recovery increased hy 36 percent since 1990 due to additional
carbon dioxide injection projects in Weet Texas and hydrocarbon gas injection
at Prudhoe Bay. Carbon dioxide flooding has been relatively successful in Weet
Texas carbonate reservoirs, principally because of high residual oil saturation
and the proximity of large natural sources of carbon dioxide in Colorado and
New Mexico. The oil development infrastructure in West Texas ia in place,
making the expansion of carbon dioxide injection into other nearby oil fields
economical. Prudhoe Bay contains a huge natural gas cap that can be used for
pressure maintenance to recover additional oil in the field since it cannot be
otherwise commercially produced. Thermal recovery plus gas recovery accounts
for about 99 percent of domestic enhanced oil recovery, rheee are relatively
site-specific processes, os described above.'

Chomieal recovery has more general application, but has declined by 90
percent since 1988 and accounts for only about one percent of domestic

'Ibid.

'Moritis. Gunns. EOR Increases 24% Worldwide; Claims 10% of U.S.
Production Oil and Gas Journal. Apr. 20, 1992. p. 51-79.
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enhanced oil production. The decline was partially a result of low oil prices
(injected chemicals are expensive) and partly due to technical problems. In
chemical recovery pr(()jjects, the reservoir sometimes appears to inhibit the
chemical ﬁrocess.es ond the desired oil recoveries are not achieved. Since each
reservoir has unique ﬁrop_ertles, specific chemical systems must be designed for
each application. Chemical recovery projects, as well os thermal and gas
injection projects, will hove to be increased to offset declining primary and
secondary production. However, no enhanced recovery technology will be able
to provide production rates comparnble to those achieved in the exploitation of
new oil discoveries.1

Oil Imports

It appears that the Earth originally contained around 2,332 billion barrels
of recoverable oil, of which some 31 percent already has been produced and
consumed. If the remaining oil were evenly distributed and exploration and
development everywhere proceeded at the average pace achieved in the United
States, world oil production could be sustained at about its current level (22
billion barrels peryear) for around 75 years. Then, toward the end of the next
century, a declining resource base would force down yearly world ol
production.l However, since the world'* remaining oil Is very unevenly
distributed (see table 4), future oil production must be ﬁmjected on a country*
by-country hasis. This can be illustrated by calculating the number ofyears into
the future a country may be able to sustain current production by using the
U.S. experience as a model of exploration and development.

~ The results of such proH'e.ctions.are shown in table 6, with the countries
listed downward in order of increasing time of sustainable production. It is
interesting to note that the United States is the leading member in the short-
term sustained production category. The next two members, Canada and the
United Kingdom, export large amounts of oil to the United States. Due to
Fro;ected future production declines, however, they can not be expected to be
ong-term suppliers. Likewise, Trinidad ships substantial amounts of crude oil
to the United States, and may experience increasing difficulties in doing so in
the future. Norway and Colombia, both important exporters of crude oil to the
United States, are estimated to be unable to sustain current production levels
past the end of the century.

The countries with the long-term {oroduction potential and the potential to
significantly increase current crude oil production are, with the exception of a
few former Soviet republics, grouped in the Persian Gulf. It is to this region
that the United States, and the rest of the world, must turn for future nuyor oil
supplies. As a representative of most of these countries, OPEC s reacting to

l0Doecher, T.M. and J. A. Kostura. Enhanced Oil Recovery and Domestic Qil
Reserves 10 Years Later. SPE/DOE Fifth Symposium on Enhanced Oil
Recovery, Tulsa, Oklahoma. Apr. 20-23, 1986 p. 7.

"Rtvo. Joseph P . Jr. Dominant Middle East Oil Reserves Critically
Important to World Supply. Qil and Gas Journal. Sep. 23. 1991 p. 62-68.
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TABLE 4, World Qil Distribution
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consumer nation efforts to decrease the use of oil in the long-term by such
environmental/economic means 0s acarbon tax. OPEC states that it would be
a mistake to overlook the eecond halfof the 1990a, during which the anticipated
growth in world oil demand will require the producer nations to consent to a
massive expansion of their productive capacities, at great expense. It would be



TABLE 5 Time to Which Current Oil Production Can Be Sustained

Mid J990's End of 20th Century
United States Indonesia*
~Canada Colombia
United Kingdom Egypt
~Australia Argentian
Trinidad & Tobago Norway
Angola Ecuador
Oman
Eorlv 2Lst Century Mid 21st Century
Brazjl India
Russia China
Malaysia Ukraine
atar* Libya*
Algeria* Brune
Nigeria* Romania
Late 21st Century 224 CsntvrY
Azerbaijan Turkmenistan
Yemen Uzbekistan
Mexico Kazakhstan
Iran* Venezuela*
Saudi Arabia*
UAE*
Irag*
Tunisia
Kuwait*

*OPEC Countries

self-defeating, according to OPEC, to thus create short-term security of supply
without first obtaining Ion_?-term security of demand at the higher levels.
However, with mcreasm% oil demand and the declining productive capacity in
]Ehe resbtlofthe world, the longer term economic prospects of OPEC appear quite
avorable.

~Soma 2.223 billion barrels of crude oil was imported into the United States
in 1992, about 48 percent of supply. This amount of imported oil would require
an avera?e of 16 supertankers entering U.S. ports each day. OPEC contributed
about 64 percent of 1992 0||_|mﬁorts.. Since most of OPEC's long-term
ﬁroductlon capacity is centered in the Middle East (a region in which tensions

ave reached the explosion point on numerous occasions, triggering wars, ||Ie%a|
occupations, coups, revolutions, sabotage, terrorism, and oil embargoes), the
security of the U.S. energy supply remains a concern.



CRS-16
CONCLUSIONS

Modern civilization is powered by oil. In the United States, oil and oil
products provide by far the largest portion (41 percent) of total energy
requirements.  Since over 80 percent of U.S. oil is used for transportation,
aaphalt, and petrochemical feedstocks, where widespread substitution of
economic non-oil based substances is not expected soon, domestic oil production
and foreign oil imports con be expected to remain a very important component
of the total domestic economy into the foreseeable future. Domestic crude oil
production is projected to decline, by four percent in 1993 and by 20 percent at
the end of the century. New giant fields, from which large amounts of oil can
bo produced from relatively few wells, are needed it declining domestic
production is to be shored up, thus helping to keep energy affordable. However,
almost all of the remaining undiscovered domestic giant size oil fields are likely
to be site-specific to a relatively few areaa in Alaska and on the outer
continental shelves. Although ?reat controversy, reflecting differing societal
values, surrounds the search for and development of oil in these areas,
successful oil exploitation there likely would help to ameliorate both balance of
payments and energy lecunty concerns, although would not break OPEC'’s
control of the world oil market.
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Northern Alaska Oil & Gas Fields
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Sanstcs may

add pressure
o open ANWR

Oil imports account for half
of U.S. use for the first time
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. Young enters new Congress SMngin<

Alaska representative targets environmentalists, land-use policies
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02/06/95 LEGISLATIVE TELECONFERENCE NETWORK SYSTEM
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PUBLIC HEARING SENATE RESOURCES
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/ HIR 13 * DAVID VAN DEN BERG t>M fotdVr (\Afr
/1I3R 13 " ORVILLE HUNT INAON
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yiJR 13 PATRICIA SALMON
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