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the
McKERNAN
lectures

This lecture series honors Donald L, McKernan, first Direetor of the In-
stitute for Marine Studies at the University of Washington. and a distn-
guished fishery scientist, public servant, and diplomat. In May., 1974, while
on an official visit to Befjing, he died of a heart attack.

His friends at the Institute decided that an annual lecture series would
be o mast appropriate memorial, We found sympathy in the Washingion
Sea Grant Program and its former director, Dr. Stanlev Murphy, who agreed
fo provide the necessary funds. An institute committee. chaired by Profes-
sor Edward Miles then selected lecturers. Previous speakers have included
Peter Larkin, dean of graduate studies at the University of British Columbias
Joseph Nve, professor at the Kennedy School of Gevernment, Harvard Uni-
versity: and Rov Jackson, formerly deputy director general of the United Na-
ticns Feod and Agriculture Organizaton.

Although Don McKernan spccializcd in fisheries, he was early to recog-
nize oftshore oil and gas as a rival for the position of most important
oceanic resource. A decade ago, fisheries people seemed somewhal annoyved
at the pretensions of this "upstart.” but subsequent events have placed it
high on the marine policv agenda.

Professor H. William Menard of the Scripps Institution of Oceanogra-
phy is uniquely qualified to discuss the potential benefits and the probable
costs of offshore development. His most recent position—that of director of
the U1, Geological Survey during the Carter administration—sgave him a
national responsibility for de aling with the issue. Bul for vears before he
went o Washington., D.C., he was an active investigator of marine gealagy
and especially of the geology of the Pacific Bagin. His contributions in this

role were eventually recognized by his election to the National Academy of

Sciences.

I tirst knew Bill Menard some thirty vears ago when, after completing
his doctorate at Harvard. he came to $an Dlodo to the then Novy Electronics
Laboratory and began his work of mapping and interpreting the charucter-
istics of the sea bed. We sailed together on the Northern Holiday Expedition
in 1951, during which we traced the Mendocino Escarpment offshore tor
some thousand miles. In 19545, Bill was appointed to the Scripps faculty,
where he has been ever since except for an occasional vear on sabbatical
{includng the one at the Office of Seience and Technology in Washington)
and his recent four-year tour with the Geological Survey.

During the pre-UsGS davs when T knew him best, Bill went to sea, did a
lot of scientilic diving and wrote innumerable scisentilic papers and an oc-
casional book (including ene on the w()ci()loq.f of scienee and another enti-
tled Anatony of an Expedition). As many in the academic community are
called upon to do. he served on various national advisory commitices: one
ot these had to do with evaluating the consequences of’ the Santa Barbara oil
spill.

None of us needs to be reminded of the extent to which our nation’s
fiture is dominated by the control of energy resources in foreign hands. IF
significant quamitim of 0il and gas are found on our continental shelt, en-
ergy independence is likely. Yet, thc costs of recovering these resources are
likelv o be high—especially when environmental impacts are taken into
account.

What balance is there between the prospects and the potential costs?
Bill Menard is in as good a position as anyone in the world to define that

halance for us. During his recent vears in government service, he mav not
have been able to speak freely on this question: in these lectures he should
be able to do so.

Warren Wooster
October 27,1981
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Balancing Unknowns

a decade of controversy
about developing the outer continental shelf

Past and Present

As a native of Los Angeles Twas brought up in a city with pumping oil
wells, a countryside with ]argo ail fields. and a shoreline intereupted here
and there by piers with oil derricks. Tdon't recall that anvone thought much
about it. We had tar on the beaches but evervone knew that there had al-
ways been tar on the beaches, and people were tolerant. Whyv is the attitude
of so many people, including myvself, now so different? In this briet intro-
duction I shall attempt to give some historical perspeetive to the change.

Consider Southern California in the 19205, and the costs and benetits of
producing oil. The intense environmental costs of developing and produc-
ing oil were (uite local, and happily borne by the local landowners because
they reaped the benetits of rovalties. They could afford to move elsewhere.
As to the less fortunate, public lands were uncrowded, private land was
extensive and cheap. and hardly anyone had anv reazon to be troubled by an
oil ficld. Indeed the henetits were shared in the form of low-cost energy.
solar heating, now largely a dream for the future, was widespread at one
time under the clear, sunny skies of Los Angeles. It was displaced by cheap
natural gas.

The development of oil and gas on the continental shell was not verv
significant in the following decades. Oil was generally in surplus from ficlds
on land, and no reason existed to develop expensive technology to drill
oftshore. Meanwhile, however, the growth of population and industry be-
gan to crowd the empty land and contlicting interests battled for the unde-
veloped plots. Likewise the skies and water became perceptibly polluted
and, once again, conflicting interests appeared.

In the 19508 and 1960s the environmental movernent matured and Ra-
chel Carson’s Silent Spring led ultimately to the National Envirommental
Policv Act, Clean Air Act, and the Coastal Zone Management Act. Congress
mandated that any action that might have a significant cflect on the envi-
ronment was torbidden until the effects could he scientitically assessed, the
effects of possible alternative actions could be evaluated, and the whole was
subjected to an elaborate sequence of public hearings. These asscssmenis
became known as “environmental impact statements,” or simple as
“e.i.8.'s.” The els. was quiLklv expanded to inchude the social and eco-
nomic effects that might eccur in communities near the site of a major ac-
tion. It spon became painfully apparcent that the courts. federal, state and
local agencies, industry, environmentalists, scientists and the public were
incapable of carrving out the requirements ot the new laws. With the hest
good will, no one could be sure about the relative importance of various
environmental factors. A whole new industry developed emploving archeol-
ogists, entomologists, marine biologists, geologists and so on to make de-
tailed field studics—tor what purpose no one was sure. The evaluation of
alternative actions became cever more sophisticated while the facts and pre-
dictions on which they were based were as fanciful as at the beginning.
Environmental impact statements became as lengthy as enevelopedias—
although by no means as casv to read nor as long retained.



Actien moved from the construction site or drilling platform to the

courts. and the legitimate and inilially partially compatible objectives off

“industrv™ and - “environmentalists™ became increasingly polarized. with
regard to continental shelf development, the late 1960s witnessed a remark-
able series of significant oil spills just in the places where they would be
most vocally resented and most convenient for media exposure. The Sanla
Barbara oil spill from & drilling platforms and the Torrey Canven and
Amaco Cadiz shipwrecks off’ I.n“Lmd and France aroused world-seide con-
cern and hardened resistance to fur ther drilling en the continental shelt. A
briet interval of carelessiness off Santa Barbara appears to have cost the oil
industiy almosl a decade of extremely costly delavs

However, other factors were involved as well, One of these was the
intervention of state and local NEPA process. These agencies had gradually
realized that the development of the Outer Continental Shelt (OCS) was
fundamentally ditferent from development nearshore. Nearshore was state
land, OCS was federal. Nearshore, the state, and local governments such as
the City of Long Beach, hare the environmental, soc mI and economic costs
but collected the rovalties. Thev also bare these costs for (JCS dev e]npment
Lut the federal government I(‘{lpt‘d the rovalties. Pereeiving in this an injus-
tice, many state and local governments sued to stop dn]llne, until a new
cuily could be established. Thus non-federal rovernments tended 1o side
with environmentalists in delaving dcvvlolmwm,

On the other side. it does not secm likely that the oil industry wis
united in g maximum push for OCS exploration and development. During
the 19605 and early 1970s, the major international companies had an alter-
native source ot'oil. the high quality, extremelv cheap, and scemingly | imit-
less crude of the Persian (mII Thus, these companies were not under grea
pressure to discover new domestic reserves. Indeed. the federal gov emment
offered them financial incentives to do so on the grounds that a healthy
domestic industry was necessary {or national defense. Likewise the oil in-
dustry was not under great pressure to prepare for OCS exploration. Devel-
opment of containment hooms for oil spills and the like was proceeding hut
not as rapidly as later events were to prove desirable.

Then came the oil einbargo of 1973 and Project Independence to open
the (8 as rapidly as possible to develop domestic reserves and eliminate
the necessity for imports. What developed rapidly was not oil but paper and
talk about the large numirer of uncertainties and confliets that had been
identified but not resolved in the previous decade. Te would be diflicult to
conceive of a time when the United States was more vulnerable to an oil
embargo than in 1973, Given time. contlicts regarding major issues in this
country are resolved in the public interest as it then appears to the Congress
and the high courts. A decade carlier, rapid development of oftshore oil
would have occurred without special consideration for the environment. A
decade later, or a little more, the development would have oceurred with
cejuil speed even though special consideration for the environment was a
normal cost of hll‘all]t“-‘w n 1973, uniiwtunately for us, or brilliantly on the
part of QPEC, the process of reasonable compromise in the public interest
was in midstream. Nespite the most obvious peril to national security the
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country was unable o act. and exploration and development were stale-
mated.

The period of 1973-1980 was one of gradual resolution of misunder-
standings and uncertainties: the polarized groups learned how 1o commu-
nicate and compromise: and major questions were resolved in the courts, A
hyzantine prm‘edure for oftshore leasing was accepted, with reasonable
grumbling, by all interested partics. Each step in the long elaborate sched-
ule was known for five vears ahead, and the federal government was at last
ready for Project Independence on a scale that the country would accept.
Meanwhile, however, the potential of OCS oil and gas had been tarnished
by the limited exploration that occurred during t]n-: interval of uncertainty.
Two great and promising structures, the Destin anticline in the Gull of Mex-
ico and the Great stone Dome in the Atlantic, were drilled without suceess.

The election of President Reagan brought a new administration which
assigned a high priority to rapid development of energy resources on public
lands. Unlike the Carter administration. however, the new adminisiration
did not believe that preserving the painfullv constructed. awkivard. but
smoothly working, compromise procedure for OCS leasing was necessary to
speed development. Secretary Watl issued statements that were widely in-
terpreted as indicating the end of mandated ecualitv in consultation with
industrv and t'nﬂmnmt’ntdl interests, The administration also proposed
two actions which indicated the compromise proceduwre was being aban-
doned. First, it proposed to lease tracts off northern aod central California
where federal evaluations had showed the resource potential was small and
the environmental risk great. It withdres the proposal under fire from envi-
ronmentalists, state :)ﬂlual.«,, and the Republican politicians of California. It
also proposed (o eliminate state governments from the review of the leasing
procedure until it was too late tor protests to have any effect. The state gov-
ernments would not accept that change in the compromise Jeasing proce-
dure and once again the administration had to refreat under fire. Thus, the
first statements and actions of the new administration regarding OCS devel-
opment threatenied to revive the stagnating controversy of the 1970s,

S0 much for the past and present, We are now almost ready to turn to
an examination of what has been learned about OCS development during
the past decade with the goal of evaluating the logic and wisdom of the
compromise leasing svstem as of 1980, and speculating on the probable ef-
fects of the []hll]“’t“- that are now under wav. Before doing so it mav be
useful to review t]w leasing systemn of 1980 and the steps that consumed
about five vears between initial plianning and issuance of leases for the QCS.

The preparation of a programmatic environmental impact statement
requires a long lead time tu survev the environment. geological structures
and hazards. and to make a general evaluation of resourees. The prepara-
tion of the report, governmental evaluations, and public hearings likewise
require much time but the duration of the various steps has been deter-
mined by courts, or explicit compromise, to be as rapid as is reasonable.
During this opening peried, oil companies are making their own survevs,
under government permit, to evaluate the potential of regions of the shelf’
and identify promising structures, It the environmental impact is judged
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acceptable, the leasing process begins, The oil indusiry, state and local
agencies, and the various departments of the federal government indicate
the tracts that thev do (industrv} or do not (s,()vu‘nrnent} want offered for
leasing. The Geological Survey makes detailed studies of the geological
structure, potential geclogical hazards, potential resources and net worth
of each of the tracts under consideration.

Using this and information from other government agencies and out-
side interests, the Secretary of the Interior then decides which tracts to offer
for leasing. A lease sale ensues and the Secretary decides which bids (o ac-
cept. His decision is based largely on a rituadized comparison of the bids
with the estimates of net worth made by the Geological Survey. By late
1980, many decisions were on record and variations trom the ritual were
largelv circumscribed by the likelihood of Tegad challenges that would delay
completlon of the sale. Once the sale was accepted the successtul oil com-
panies could apply for permits to drill which were granted only atter they
could demonstrate that all potential hazards were identified and drilling
would be safe, free of pollution, and meet the multitudinous requirements
of the law. That might take another two vears even it the companies were
eager to drill—and often they were not.

Interested Parties

The leasing svstemn by 1980 was a compromise accepted, if not happilv,
by interested parties who by court action, public appeal and congressional
lobbying had shown that their views had to be accommodated in order 1o
prevent a stalemate of development. These parties are generally considered
to be organized as environmentalists, industry and government but this
grouping ohscures a great diversity of views. Changing the svstem is by no
means a simple matter of obtaining acceptance by three groups swho agree
not to 2o to court.

Consider industry. By normal business standards even a small oil com-
pany is (uite large, but even so the great international companies have im-
mensely greater resources and often different objectives trom the small do-
mestic companies. Moreover, the international giants themselves have very
different ratios of foreign and domestic reserves, and wide variations in the
corporate mix of exploration, 1('11111:15,‘1:1(1 marketing. Some companies pre-
fer to share intormation, some prefer joint ventures on bidding, others are
secretive and solitary. Further, company policies change: the most aggres-
sive bidder on one lease sale may not even participate in the next. Thus, the
whole of the oil Industrv is united on only o few magjor issues concerning
government policy and not at all on the details of the OCS leasing process.

The federal government is at least as diverse as industry with regard to
having components with different and contlicting views. The president sets
policy, the implementation of which is monitered by the Ofiice of Manage-
ment and Budget, but either the policy must conform to pertinent laws,
which are often themeselves contradictory, or else Congress must be persu-
aded to chunge the laws. Moreover the policies are implemented by depart-
ments and independent agencies that are charged with differing and com-
meonly contradictory responsibilities. The development of the OCS is of
concern to most components of the federal government which must confer
and. if necessarv, battle to protect the interests with which they are
charged.

The Department of the Interior may seem monolithie from a distance,
but within it are the Fish and Wildlite Service. the Geological Swvey, and
the Burcau of Land \«Ianagemenl which have quite different roles in OCs
leasing and development. FWS in its role of protector of wildlite and fish-
eries is basically an institutional impediment to development because. at
best, it will not oppuose it. The USGS as resource and geological hazard eval-
uator, is institutionally neutral. However, the USGS also has a role as pro-
mulgator and p()ll( eman of safety regulations and exploration and develop-
ment plans and in that role it is wamed to be an lmpedlment 10 speedy
action. BLM in its role as manager of leasing is widely perceived as favoring
development.

Most other agencies have an institutional bias regarding the OCS. The
Treasury Department alwavs wants money (50 does OMB) and that has a
powertul intluence on the terms of leasing,. Treasury wants money now—so
it favors bonus bidding over protit sharing in the future. Defense wants to
protect its missile ranges, submarine operating zones, and so on, and thus
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is an impediment 1o leasing even though it would like more domestic oil.
State is concerned not only with the boundaries with Mexico and Canada
but also the implications and trade-ofts inherent in extending the bounda-
ries into the deep sea. State moves slowly. Commerce is concerned with
commercial fisheries (NOAA), and Transportation with maritime safety
(Cnast Guard) and both are institutionally an impediment to dovolopnwm
So is the Environmental Protection Agencv,

The Congress makes the laws and can set them aside as it wishes. The
individual members have very different opinions regarding OCS develop-
ment, particularly in their own states or districts. One senator will tavor
OCS leasing off his state because of the jobs and revenue it brings, and an-
other will oppoese it because of the detriment to coastal property values and
possible environmental degradation. Even so the Congress occasionally
achieves a concensus to oppose an action proposed by the administration.
The Congress, thus, tends to be an impediment to the OCS development but
can be the reverse.

The divergent views of all these components of the federal government
were accormmodated in the deliberate procedures of OCS Jeasing in 1980,
Thev will have to be accommodated still if the procedures change.

Scientific Inforrmation
On Environmental Costs

Verv little was known about many aspects of the continental shelf
when the National Environmental Policy Act was passed. Fishermen. scien-
tists and government agencies had IIld})I)(:'(] the depths, surface sediments
and. most of all, the {isheries. However, drilling and coring were far from
adequate to evaluate the safety or even feasibility of major engineering proj-
ects, and the effects and persistence of o major environmental impact sere
largely conjectural. The government moved cautiously to remedy this igne-
rance through the usual studies v committee, mcludmg some from the
National Academy of Sciences, From these emerged recommendations for
ticld and laboratory studies and tor institutions to fund and implement
them. A decade has passed; let me make some brief comments on our pre-
sent understanding of some of the important questions and issues of the
late sixties and early seventies.

Baseline Studies

In order 10 observe a change in the emironment resulting from =omce
action such as an oil spill, it is necessary to make observations before and
atter. A decade ago, information was lacking on the frequency and distribu-
tion of impacts that would result from OCS development. Thus it seemed
reasonable to attempt to survey the continental shelf environment to serve
as a bascline for future comparison. This program under the Burcau of
Land Management was largely a fiasco. Comparatively large amounts off
money were pourcd into contracts for routine survevs of pelagic and
benthic life. sediment. properties of sca water. and so on. Short term
changes In the environment began to be documented. long term changes
began to emerge. Unfortunately, the data had little utilitv and led 10 tew
useful syntheses or generalizations. Attemipts were made to keep the pro-
gram going: outside reviewers made suggestions; but better uses were
found for the funds. It is not possible to know evervthing about the whole
continental shelf” that you will wish vou knew in the future, Research must
foeus on prablems.

Large Oil Spills

One of the priority programs comnmected with Project Independence
was the compilation of a complete record ot oil spills. This now exists in
computerized form, and it has resclved many critical uncertaintics. Most
large oil spills result from tanker grounding rather than from oil explera-
tien or production. Morcover, tanker design, operations and safety are rela-
tively difficult to control because the ships typically sail under tlags of con-
venience. In contrast, OCS exploration and producing can be regulated and
controlled at whatever level a nation desires., The Ixtoc blowout showed
that an extracrdinarily productive well can pour out more 0il than even the
largest tanker, but, with UL 8, safety regulations, the blowout would have
been highly unlikely. '



Many large oil spills have now been studied and in most circumstances
the effects appear to be cosmetic and cconomic rather than permanently
destructive. Large numbers of individual plants and animals are killed. par-
ticularly cormorants and other diving seabirds. A large spill that covers the
whole range of an endangered species could be the end of it. Howwever. most
of the eftects of the il spill soon diminish or vanish and the area of the spill
is reoccupied from the edges. A major exception exists in polar and subpo-
lar waters where tar freezes in the winter and only partiallv melts in the
surmumer. Thus, there is new pellution each summer for what may be many
vears. This is a particularly sensitive poini for evaluating envir anmental
hazards on the OCS arcund Alaska.

Small Oil Spills

Small spills seem to be inevitable where oil and machinery arc in use.

0il comes into the sea in some rough proportion related to the numnber of’

users and the duration of use. A surprising fraction of pollution of coastal
waters, for example. comes from dumping old crankease oil from private
automaobiles into sewers when the oil is changed. Gil is spilled occasionally
in every phase of its discovery, production and transportation whether on
land or at sea. There has not been sufficient time to determine the long
term effects of these chronic discharges and one should not underestimate
the possibility that they mav be serious. However, grounds for limited opti-
mism appear to exist legmdmg chronic discharges. Natural underwater oil
seeps, such as those off Southern California dnd the (,mpmn Sew. are such

discharges, and the arcas are not biological deserts. Fven in the vicinity off

the persistent seeps near Santa Barbara, commercial and sport fisheries for
lobster and abalone have thrived for decades. Likewise offshore oil and ma-
jor fisheries have been intermingled in the Gulf of Mexico for a long period.

Conservation and Alternative Energyv Sources

Regardless of the expected balance between energy gain and environ-
mental loss, it might be argued that no loss should be accepted in the parts
of the OCS that are the most beautiful, most productive of fish, or nearest to
valuable shorelines if there is no real need for the oil under them. This point
was the basis for reluctance to develop in many areas a decade ago and
remaing so today in some places. Off Santa Barbara, for examyple, where the
coast and sea are very beautiful, the alternative uses for fishing and recre-
ation are substantial, and miany people live in vatuable property overlooking
the sea, it is possible that some oil fields should not be developed. The desir-
ability of withholding development depends on a balance between the ben-
efit to some of the people of Santa Barbara and a small loss 1o evervone else
in the nation.

The remarkable suceess of conservation in reducing our imports of oil
may scem to give encouragement to the argument that we have enough and
do not need to despoil the cnvironment to get more oil. However, there is no
prospect of conservation adequate to eliminate oil imports by itself. Thus,
energy developmment in one part of the nation can be withheld only by pro-
ducing more of it in another. The future of nuclear power, at the moment,
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is uncertain. It appears that it will be some time before there is any possibil-
ity of a concensus favoring significant expansion o replace natural gas and
oil even for central power production. In contrast, an enormous expansion
of mining and burning of coal is in prospects by the turn of the century coal
will replace oil and gas for many uses. The cost will be great. Coal mining is
notoriously dangerous compared to other forms of energy production. and
pollution by coal smoke has already expanded from the region of burning to
form acid rain far downwind. There is a real prospect that expanded coal
burning will accelerate the present increase of carbon dioxide in the atmo-
sphere which mayv cause significant changes in the climate. Thus, with the
exception of’ national parks and wilderness areas, it may be difficult to jus-
tify excluding development of oil and gas on federal lands.
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Scientific Information on
Resources and Economic Benefits

As long as it was believed that the nation’s and the world's supply of oil
and gas were inexhaustible, the only questions related to public policy were
about subsidizing domestic industry through tax exemptions and taritts.
However, once King Hubbert identiticd the first signs of the present short-
ages abaut fifteen vears ago, il became apparent that it would be desirable
te know how much oil and and gas remained to be discovered. Widely dis-
parate eslimates atiracted attention 1o the question of undiscovered re-
sources and clouded rational discussion of, among others, the development
of the OCS. 1f there was as much undiscovered oil and gas on Land as esti-
muited by Zapp and McKelvey of the USGS, the incentive o bear environ-
mental custs offshore was greatly reduced. It Hubbert, at that time also of
the USGS, was correct, little oil remained to be found in the land area of the
48 contiguous states. the petroleum resources offshore were desperately
needed, and pollution and environmental degradation might have 1o be en-
dured.

While this policv-level question was being debated. the National Envi-
ronmental Policy Act was passed and it reqmrod that resource genlogists
make broad estimates of the undiscovered oil and gas in the area of each
lease sale in order to compare the benefits with alternative wavs of produe-
ing energv. Moreover, the leasing procedure incorporated bonus bidding
and it required that geologists and economists make very detailed analyses
of the oil and gas in each nine-scquare-mile tract and then determine the net
worth. Thus public policy, the law, and regulations all required that federal
scientists make accurate estimates of reserves prior to drilling. We shall
now examine the evidence that thev, or anvone else, are able io do so,

Methods of Evaluating Undiscovered Resources

The fact that onlv one new-tield-wildcat well in seven is successtul
gives a fair indication of the reliability of detailed estimates of undiscovered
resources. Not that the ability to make estimates is uniformly distributed.
Most big discoveries are made by big oil companies that have the profes-
sional stafis to assess oil potential. Nonetheless putting a value on some-
thing not yvet found is a probabilistic exercise and the method used depends
on the quantity and quality of available information. Although ipnorant of
detail, one can make a reasonable assessment of the oil potential of a conti-
nend. Lzl\eu-’lse. if one tinds an unknown structure in the midst of the West
Texas oil province, one can be reasonably sure of its potential. The groat
problems of estimating undiscovered resources lie between these extremes
because of uncertainties and gaps in intormation and questions about the
significance of methods of analysis.

The most appropriate method for resource evaluation when one is
largelv ignorant is to appeal to general geological knowledge and analogy
with thoroughly explored regions, Much is known about the average or-
ganic comtent of different tvpes of sedimentary rock and its variation with
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environment of sedimentation. Increasingly. the thermal historv ot sedi-
mentary rocks can be analvzed theoretically, and thus the I')Or-\%lblllt\’ ag-
seased that the organic matter has been converted to oil and gas. Much is
knowwn about the physical pr aperties and distribution of tvpes of sedimen-
tary rock and how thev vary in time and space. Maorcover, the whole world
has been reconnaitered, dltll()ugll sparingly in places, by o century of pain-
fully slow geological explaration on foot, and a few decades of very rapid
geological and particularly geophysical exploration at sea and fiom satel-
lites. Through this reconnaissince, many large structures have already been
identified off” the marging of all continents execepts pussiblv. Antarctica.
Thus. carciul analysis of existing data permits a general evaluation of the
petroleum potential of ditterent regions and provinces. This method of esti-
mating by analogv was once (.ommonl_v used. by default if nothing else. to
evaluate the prospects of wholly unexplored sedimentary basins. 1t is be-
coming obsolete as more information accumulates.

Different methods are used in a more advanced state of petroleum ex-
ploration. For examiple. detailed geophvsical mapping and a few strati-
wraphic test holes greatly improve the basis for estimating undiscovered re-
sources. Crucial information on sand to shale ratio. sand porosity, traces of
hvdrocarbons and so ot mav cause major revisions of resource estimales.
Are they then reliable enough to meet the requirements of NEPA or the
need for resource estimates for policy purposes? While I would expect a
wide range of opinions on this question, I believe that we do not know the
answer because our only experiments to scek one are inconclusive. These
experiments have been the leasing of virgin regions ot the OCS such as the
Baltimore Canven and Carclina embavment regions in the Atlantic, and the
Gulf of Alaska. The leasing of Geordes Bank and the Bering Sea shelf will
vield more experimental fests of our ability {o respond {o the reqquirements
of NEPA. At present, however, no region that was leased because it was
thought to have oil has been wholly abandoned. Futtre exploration miy
prove successful and immediately change the odds that resource estimates
generated for the NEPA process mean very much. On the basis of drilling
now unnplctt‘d however. it appears that neither the tederal government
nor industry is able to make very useful estimates of the potential of virgin
regions. Fortunately, industry finds it cconomic o dLL(‘pl the untavorable
odds, and continues to bid tor leases and drill despite the enormous costs.

Estimating undiscovered resources in a known oil provinee, such as the
Gulf Coast off Louisiana is much more reliable than virgin regions. At the
very least, one can be confident that more oil will be found in each lease
sale. The uncertainties thus are recduced (o the tract level where thev are
very uncertain indeed—as [ shall shortly show, First, however, T would like
o discuss the controversy that arose over resource estimates by the USGS
because it involved the summuation of data from all known oil provinees and
shows how critical the method of estimating mav be.
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Controversy Over USGS Resource Estimates

By the car ]\' 1960s more than 300,000 exploratury wells had been
drilled in the 48 contiguous states for a total of more than a billion linear
teet of probes for oil and gas. The United States was, and is, by far the most
intenscly explored area in the world. If it is possible to estimate the undis-
covered oil and gag resources of anv place in the world, the United Stites
should be if. However, estimates made by difterent pvople in the same or-
ganization at the time difiered cnurmnusl\ beeause of the assumptions and
methods utilized. As late as 1972, most coneerned people in the USGS. fol-
lowing Zapp and McKelvev, estimated 230 billion barrels of undiscovered
oil and narural gas ligquids in the 48 states on land. Hubbert estimated less
than 40 billion barrels. At roughly G billion barrels per vear consumption,
thut difference implied either an urgent or a leisurely response to national
cnmg\ neetls.

Zapp and others wrgued that only a fraction ot the United States had
been drilled with holes so closely spaced as to find all the oil, Thev further
reasoned that the oil was C\-cn]_v distributed and therefore 1if, for e.\dmple,
half were drilled then the undrilled half contained the same quantity of il
as had already been discovered in the United States. Hubbert reasoned that
the chance of tinding il at a given time in the United States could be mea-
sured by the success rate, namely the volume of oil found by exploratory
drilling for some arbitrary distance—which is equivalent to an arbitrary
number of holes of constant depth. Iubbert devised a way of’ reconstruct-
mg the history of the success rate and found that it had declined exponen-
tially with time. He assumed that it would continue to do so and was able
in determine the total amount that remained to be found—which was
shockingly small.

Most o1l companies that made comparable estimates agreed with Hub-
bert, and the others in the USGS began to revise their estimates donwwnward.,
George Sharman and I investigated this problem because of its bearing on
alternatives to OCS development, We found that Hubbert's history of the
success rate was what would have occurred if the United States sedimenrtary
rocks had been drilled at random., and we investigated the implications of’
mathematical models of random drilling. The medels showed that the larg-
est tields tend to be discovered first simplv because they are the biggest tar-
gets. Oil ficlds range widely in size, and we showed that it they are discov-
ercd by random drilling, the number of giant ficlds is depleted relatively
rapidly, the intermediate fields less so and the smallest tields very slowlv.
The success rate for each size class declined exponentially but at diftcrent
riltes,

Any discussion of undiscovered reserves ought to consider three vari-
ables: the total amount of undiscovered oil ultimately recoverable, the size
distribution of the tields, and the maximum rate of extraction. The contro-
versy between Hubbert and Zapp and followers largely focussed on onlv the
first point and thus, in retrospect, was largely me: illlnglcam What Hubbert
said was correct but it is pUHblblt‘ that Zapp's conclusion, if net his logic,
was not too wrong. The key is ficld size. Most of the oil discoveries analyzed
by Hubber{ were in giant fields and for giant oil ticlds his analvsis is vaond
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dispute. However, concealed within the data are discoveries of small fields
and when thev are separated it appears that the success rate is declining
either very slowly or. for the smallest ticlds, if is actually increasing at pre-
sent. Thus. the method piuneered by Hubbert is mcupahlc of de(emnmnff
the total amount ot oil in small tields. Bv other, more speculative methods, 1
have surmised that small fields contain 20-200 billion barvels of oil. Conse-
cuently the uncertainty about small ficlds almost bridges the gap between
the estimates of Hubbert and Zapp regarding undiscovered recoverable oil.

Thix attempt to quiet a controversy should not for a moment chscure
the critical importance of another of Hubbert's discoveries, namely, the suc-
cess rate tor all sizes of flelds collectivelr is declining c\pom'mmllv Simall
lields may provide a verv long tail on the decline curve but the nation has a
finite capacity to drill. Even if that is greatly increased. the amount of il
diseovered per year will be much less than at present and whollv inade-
guate for the nation’s needs. This peint never was controversial, but it is all
that is required to demonstrate that in the future the United States will ob-
{ain vil from the continental margins, or Alaska, or imports, or do without
very much.

Economic Evaluation of Tracts

We now return to the role of resource evaluation in the final stage of

the leasing procedure—bidding and acceptance of bids on individual wracis.
When it took office. the Carter administration viewed the provedures then
in use with protound distrust. Public interest and environmental groups
had expressed doubts and these were reflected in the adminisiration. It was
believed, by these groups, that the Geological Survey lacked the information
or the competence of the great oil companies and thus was unable to pro-
tect the public interest by mallxms1 accurate evaluations of the net worth of
tracts. The fact that the USGS commonly put lower values on tracts than the
highest bidder was taken as evidence in support of these beliefs. The same
groups and the administration also were deeply suspicious that oil compa-
nies might be acting in collusion to suppress competition, keep bids low
and generally act contrary to the public interest. Conseguently the adminis-
tration instituted an elaborate svstem of monitoring and reviewing such
things as bidding patterns of difierent companies, pereentage of tracts re-
ceiving multiple bids, similarities and difterences in bidding by various
companies, and so on. Nothing usetul ever came from this effort by lawvers
and accountants.

Were these doubts, beliets and suspicions justified? To answer this
(uestion it is necessary to review the economic evaluation of tracts. As prac-
ticed by the Geological Survev, geologists and petroleum engineers first pre-
pared ]ua,h]\' detailed structural maps of different Hl]dllqlﬂphlt‘ levels of the
tract. These provided the basis for estimating the location of any traps for
oil or gas. Then from stratigraphic information and evaluation of hvdrocar-
hon potential, estimates were made of the volume of oil and gas in the
traps, the chance they might be empty. the percentage of the hypothetical
ol and gas that mlghl be recovered. and the rate off productlon of the oil
and gas. Engineers then evaluated the tvpes and numbers of exploratory
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holes, production platforms, pipelines and supporting tacilities that would
be needed to develop the field. as well as the services necessary 1o praduce.
Working with economists they then determined the mmount and flow rate
of money necessary to dev {'l()}) and ultimately close doven the field. Then the
USGS received from elsewhere in the Department of the Interior estimates
of" the rate of inflation and interest rates during the lifetime of the feld.
From all this information, the USGS estimated the present worth of the
tract and that was equivalent 1 the “bid” of the government in the lease
gale. In general, if that bid was not exceeded by one from industry. the tract
was not leased.

0il companies went through all these steps in order to prepare their
bids but in addition thev had to consider alternative uses for their money,
their special needs for oil and gas as a component of the whole corporation
which might include refineries and retail stations. These acditional factors
probably accounted for many observed changes in company behavior.

When I became director of the Geological Survev, Timmediately tried
to estabiish whether the doubts, beliefs and suspicions about the leasing
procedure had any basis in fact. It soon became evident ihat the ongoing
government analvses were largely incapable of answering the pertinent
questions. Meamwhile a vast amount of information had been collected
which could provide answers it properly examined.

The first question we addressed was whether the USGS had aceess to as
much usefud information as oil companies and whether it had the protes-
sional and budgetary resources to analvze the data as well as industry. By
statute the Surv eV has access to all qenph\'ulml data acquired on the 0Cs,
but, in these dam of computer processing and signal enhanci ing, raw data
are of comparatively little use. Inasmuch as some oil companies can, an
apparently do. spend much more for data processing than the Survey, i is
gjuite pOH‘-«lhIE that thev have more useful information going into a lease sale
than the government. However, this information consists lar gely of specula-
tive interpretation which would varv from geologist to geologist and is not
necessarily correet. Onlv onee, that I recall, did it appear that some. not all,

companies had made a significant advance in computer processing just in
time for a lease sale and that it might have given them an advantage in
determining geological structures. However, the structures have vet to be
drilled so it s by no means certain that the winning bidder thereby gained a
tinancial advantage as well. Some oil companies. tor example. utilized
bright-spot interpretations in advance of the USGS and were sure that thev
could identifi oil and gas prior to drilling, Accordingly they bid most of a
billion dollars for tracts on the Destin anticline—which came updry.

The spectacular failures and successes of resource ev, aluation prior to
drilling are publicized but the underlving assumption—that estimates are
closely related to reality—had never been tested. That s, it was asswmed
that the estimates of government and industry cught to correlate with each
other even though it had not been demoustrated that cither set of estimates
meant very much. To examine this question we processed data in open gov-
ernument files regarding more than a hundred tracts which had been leased
and sucecesstully drilled sufficiently to establish the reserves of oil and gas
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within reasonable limits. We compared the resource estimates by the USGS
with the reality found by the drill. There is unquestionably some correlation
between estimates and realin but the uncertainty is spread over two orders
of magnitude. It the actual amount is 10,000,000 barrels. the Survey esti-
males range rather uniformly from 1,000,000 to 100.000,000. 111t is 5.000.-
(0 barrels the Survey range is from 00,000 to 50,000,000 and so on. We

annot make the same tvpe of analvsis of industry estimates because they
are not announced publicly. However, the large fraction of leased tracts
that prove dry, suggests that industrial estimates of resources leave some-
thing to be desired. The most important fact about wildeat drilling s that
only one well in seven finds a new tield. The important corollary is that the
oil industry can make money even if'it is wrong six times out of seven. Dar-
ing exploration and investment overcome the obvious weaknesses of re-
source assessment. It seems curious that the government, which is institu-
tionally timid. should emplov the only leasing svstem thaf requires resource
assessment.

Another important fact about wildeat drilling is that the big compa-
nies with the best information have better suceess ratios than industry as a
whole. Obviously. if vou must muike estimates of undiscovered resources. it
pays to muke good ones. Since the government insists on making estimates,
it is pertinent 10 see whether irs estimates are like those of the bcM informed
companies. Corpordte resource estimates are unknown but in some circum-
stances it is possible to separate bidders into two classes: those who have
specially valuable information and those who do not. The Gult of’ Mexico
containg a checkerboard of tracts which mayv be unleased, leased but un-
drilled, and drilled and producing or abandoned. The oil prospects tor large
areas are clearly favorable, and the costs of development are well-known.
Thus, difference in bids reflect differences in information about the geology
immediately in the vicinity of a tract offered for leasing—and also difter-
ences which are unrelated to resource estimates and which T shall simply
call "boldness.” The spectally valuable information comes from adjacem
tracts which have been drilled but are neither producing nor abandoned.
Thus. only the companics that own the leases and the Geslogical Survey
know what the drilling has disclosed. In such circumstances our analvsis

showed that Survev bids tended to agree with those of the best informed

cormpanics. Less informed companics generally tended to bid higher than
the intormed ones: thus boldness, not information, was the dctcrmmmg
factor in bidding.

Other questions we addressed were related to whether USGS bidding
adequately protected the public interest, Why, for example, were Survey
bids so often lower than the highest industry bids? This was viewed as a
serious faull when 1 firsi began t0 attend Departm(‘nt of the Interior meet-
ings on OCS leasing, Upon inguiry, it developed that the whele, widely pub-
licized matter was one of burcaucratic confusion. The Department had
never asked the Survey to produce bids that averaged anv particular value
relative to the average bid of indusiry. It would have been e asv to do so. In
fact, the Survey acting for the fede al government was mdkmg‘ and is still
making, bids on an entirelv difterent basis trom all corporate bidders.
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The companies bid with the objective of winning, that iz being high
bidder, on somc fraction of the tracts. Thev achieve this ohjective in a gener-
ally random manner in that the number of leases obtained b any single
company is correlated with the number of bids made by the company. To
this extent, bonus bidding is merelv a high stakes lottery. Sometimes a com-
pany biels high, sometimes low, and if it tries 4 certain number of times it
succeeds a proportionate number of times, If'it does not win so often as it
wants, 1t need merely up each bid until it does. A company quite legallv,
and at its own cxpense, rigs the lottery, The sole exception is the Geological
Survev which is requucd to bid on all tracts and hardly ever makes the high-
est bid, or “wins.” The Survev is instructed to estimate resources and net
worth of tracts but it receives no instructions about being hold nor about
how often it is supposed to win.

In sum, the whole bonus bidding svstem is flavwed by the difficulties of
making significant estimates of undiscovered resources. 1t works but many
systerns are working equally well elsewhere in the world and in the nation.
Whether it works 10 protect the hest interests of the nation []L’I_Jt‘lld'- o how
those interests are detined. If' the objective of public policy is o speed dis-
covery of oil, there are far more appropriate wavs to achieve i1 than bonus
lnddmLf A low stakes lottery with a commitment to immediate drilling, s
an cmmple Even it bonus bidding i+ retained government evaluation of

tracts is a costlv and time consurning wav to protect the public interest.

If public poliey is to obtain a tair return to the treasury for the minerals
on public lands, or cven to balance that consideration with the national
need for oil and gas, the bonus bidding svetem needs moditication. Many
tracts have been offered more than once and the treasurv has benctited
from the delay in receiving an acceprable bid. Thus, withholding tracts
with low hids is financially desirable, The government could determine in
advance what fraction of tracts it will withhold. Such a determination
wotld eliminate the need for detailed federal estimates of tract resources. 1f
the government wants to maximize the return to the treasiny while retain-
ing honus bidding, it should pav attention to the fact that the highest bid
for many tracts 1s at least double the next highest bid. One company appar-
ently felt very bold in its bidding. In ihe lease sales that is known as “leaving
money on the table™ because the bid was larger than necded 10 win. To
maximize s return from bonus bidding,. the government should lease only
to the boldest companies who bid far more than the next boldest and it
should also offer tracts again soon to continue the process until leasing is
completed.

I do not want to conclude this scetion without making clear my own
position on two matters. First, T believe that the Geological Survey is per-
tectly capable of making resource estimates as well as anvone clse and can
pmt{'ct the public interest if policv-making oflicials will just define that pol-
icy. Second, I believe that the nation should give priority to finding oil
quickly rather than to tilling the treasurv quicklv.

Some Controversial Issues

Of the Decade
Federal Oil and Gas Corporation

Although the diverse oil companies are united on few fssues, they =ol-
idly oppose the creation of a Federal Oil and Gas Corporation (FOGCO) as
pmpuacd by some congressmen and by consumer and environmental
groups. The advocates believe that the competition of FOGCO would help
keep the price of vil and gas from rising and gencrally protect the public
interest. The oil industry believes that the Iderdl government is incapable
of taking the risks of oil exploration or of wisclv managing oil production
while paving only a fraction of the salaries oftered by industry. The domi-
nant issue about FOGCO, 1 believe, is one that rar clv surfaces: it is the issue
of nationalization of the oil industrv. Al over the world, governments of
every political and cconomic persuasion have been nationalizing petroleum
cxploration, production and processing. The governments tend to have a
department which administers and contracts for all phases of operations.
The international companics that used to find oil for themselves are now
contractors for finding eil and so on. Creation of FOGCO would be a change
in the status quo, and its opponents must surely be uncasy about what
might follow,

Although it has not been widely appreciated, information respecting
the debate on FOGCO has been accumulating during the last decade be-
cause the federal government has been running an oil company in A]aG;ka
‘The U.8. Geological Survev has been charged with assessing the oil and ge
potential of the Naticnal Petroleum Reserve in Alaska (NPRA}, the fnrm('r
Naval Petroleum Reserve 4. To do so, the Survev has heen spending
$200-250 million per vear in drilling holes and analyzing the results. Like
mast government oil companies the Survey has only o small group of gov-
ernment scientists to monitor and analvae, A° “small” oil company does the
drilling and provides logistic support bj.' contract, and a geophvsical com-
pany. of the sort hired by industry, handles much of the geophysical exple-
ration and interpretation.

The record exists. Who can say that the federal government is not capa-
ble of running FOGCO? Well, the record does exist. Let us examine what
happens whcn the government has its own oil company. In the first place
the NPRA exploration was successtul in assessing the oil potential of the
rescrve but it did not find anv commercial tields. Whether industry would
have made anv discoveries for the sarne amount of monev is whally conjec-
tural, but several corporate cxecutives have indicated thev would not have
had the same priorities as the government. Instead, ihese executives would
have focussed on the most promising areas rather than tryving to obtain uni-
form information about the entire NPRA. Whether the nation is better off
having more informaticn or more oil at the moment is another question,
but on the record. FOGCO might be used to serve purposes other than the
short term discovery of oil and gas.
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Something can also be learned from the record about the absurdities
and waste of running FOGCO when the government is divided about what
ta do. From 1978-81, the Oflice of Management and Budget wanted to
climinate the NPRA exploration to save monev. and the Congress swwanted to
continue the exploration for various reasons ranging from implementing
FOGCO to speeding leasing to industry, Time and again in the budget cvele

the Congress ordered, as is its right, the appropriation and expenditure of

public funds for NPRA. Time and again OMB struggled, procrastinated and
delaved. One might regard these actions as normal for the federal govern-
ment but they have to be put in the context of Arctic logistics. T abstracy
the problem. in a region of ice and frozen tundra, the drilling rigs can be
moved only by giant sleds and only when the ground is cov cwd w nh SIHAY,
Otherwise the scars of moving probably would last for centuries. and in-
deed moving might be impossible when the surtace of the permafrost is
melted. Moreover, the drilling rigs are under contract and if' funds arc not
available at a certain time, the contract is voided and the rigs are shipped
south or contracted to some other companm in the Arctic. Substantial pen-
altr clauses cover every step of the drilling contract.

It should be remembered that the administration and both houses of

the Congress were then controlled by the same pnlmc{ll party. Nonetheless,
the USGS, managing the explor ation of NPRA, received mntmd:clﬂn’ orders
for davs, weeks and months on end as the winter snows melted and the
contract deadlines came and went. It is no way to run an ail company.

The thesis that the federal government s inherently unabie to accept
the risk neccssarv for exploratorv drilling was also tested repeatedly dur-
ing this period and, in my opinion. the thesis was veritied. The federal
civil service does not appear to be a good training ground for taking risks
in the $100 million range. Likewise political appointees all too commonly
think in terms of the consequences of costly failure rather than of the
imimense rewards of success.

On-structure Drilling
The amount of oil discovered on an OCS lease is enly very poorly corre-

lated with the amount estimated by the USGS or with the number and size
of bids by 0il comparnics. The reason for this is simply that more informa-
tion is necded to improve the correlation. One would assumie that all parties
to the leasing procedure therefore would welcome more mtormation before
the lease sale, This assumption is supported by the popularity of Continen-
tal Shelf Stratigraphic Test (COST) drilling in which a group of vil compa-
nies band together to drill a well purely to collect information. In most re-
spects this COST program is like the stratigraphic test program conducted
by the USGS in the National Petroleum Reserve in Alaska. However., the
NPRA was usually drilled on a structure, whereas the COST drilling is al-
wavs off structure. Oil tends to be tmppt‘d in structures or traps after it has
migrated from {ld_]ac'em rocks. Thus, in NPRA the possibility existed that ofl
wou]d be discovered in the course of stratigraphic lesting before leasing oc-
curred. Evervone agrees that the only conclusive test for ofl is to drill o
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structure. Why then are COST holes not drilled on structure where they
would have a change to provide the most useful information of all?

A controversy arose v with It‘gdld to this question. The oil (_(]ID])(!III(-'H
achieved another consensus in opposing on-structure drilling. As o basis for
their opposition the companies argued that many holes are needed to thor-
oughly test a strueture, and if' the Hrst COST hole were unsuceessful then
that might discourage the government from oftering the structure tor leas-
ing. or would at least decrease estimates of its value. They also were trou-
bled by the expectable consequences of a successfild COST hole. Would the
government be content to hold a lease sale without drilling the additional
Tioles needed to establish the limits and reserves in the field? Once the field
was defined would the government offer it for lease or merely put it in a
new National Petroleurmn Reserve, or even use it as a justification for
FOGCO? T think that this final peint, although not vocalized publicly, was
the one that united industry against on-structure drilling. Industry does not
want any oil 1o be discovered which is not already privately ovvned or leased
because it is viewed as a threat to the private enterprise svstem,

Those advocating on-structure drilling were not concerned with this
threat or did not think it credible. Theyv believed the drilling to be desirable
for two quite different reasons. First thev argued that the additional infor-
mation to be gained by on-structure drilling would g greath improve the eco-
nomic efliciency of 0Cs leasing and de\elnpment Corporate resources
wauld not be wasted on less promising structures but would be concen-
trated where the prospects were best. The second argument was that for
regsons of national security and policy the United States needs an inventory
of its energy resources as rapidly as possible. Discovery of a few major new
oil provinces in Alaska or an the OCS would gr{'atlv alter our bargaining
position with OPEC. On the other hand if the oil and gas inventory, al-
though merelv a reconnaissance. were unpromising. the nation would
knew well in advance that it must couserve energy and turn o other sources
tor energy. On-structure drilling ot all known major structures could pro-
ceed verv rapidly compared to the full process of sequential leasing and
development of region after region and tract after tract.

Until 1979, federal 1eg‘ulatmnq did not permit on-structure drilling, but
at that time the issue was raised again and exposed to public comment. The
regulations were then changed to the form in which they now exist. COST
holes may be drilled amnwhere it is safe, either on or off structure, However,
the initial step in drilling o COST hole is that a companv—or mere com-
ITI.(]]]]\’ a consortium of (.,()I'['ll)(ll'll(‘h—dlll)]\ tor a p(’I niit. None ]]:l\’t‘ ever ir-
plice st so far, Thus, the conecerns of the advocates whe want maore
information (o improve the economic efficiency of the leasing process are
not being accommuodated and may not be under the present adminisira-
tion. However, those. like myvself, who are more concerned with a rapid
inventory need not be discouraged. Indeed the present administration may
be more inclined {o a rapid inventory than the last—provided it is done
through a new leasing procedure which I shall now discuss.
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Leasing Schedule

‘The Andrus leasing schedule was designed to open OCS land as rapidly
as NEDI'A, the concerns of special interests, and the resources of the Depart-
ment of the Interior permitted. The size of the individual lease offerings
and their sequence in various regions of the OCS were largely controlled by
the capacity of the Department to make resource and hazard evaluations in
the regions. By late 1980 the leasing svstem worked smoothly and slippages
had largely been eliminated bv making the schedule realistic. From time to
time, oil company representatives or environmentalists expressed dissatis-
faction with some aspect of the leasing such as the size of tracts offered. the
pattern of tracts, or the order of offering. However, Secretary Watt proposes
to make changes and it is (quite possible that some elements on the industry

side of the compromise would now welcome a change even at the risk of

controversy. With regard to the leasing schedule, some possible changes are
the followmg

Accelerate leasing of (he most promising structures throughout the outer
continental shell by discarding the concept of sequential regional sales
Accelerate leasing of the most promising regions by changing the order of
sales

Accelerate the whale schedule by climinating some of the steps thatl here-
tofore have been considered necessary

Each of these alternatives has some merit it the cost of destroving the com-
promise is acceptable to the administration.

Most Promising Structures

Public lands are leased in complete blocks except tor tracts where ex-
ternal considerations outweigh the estimated economic gain. However, no
law or regulation specifies the size of the area: only logistics sets a imit, The
present size of offerings, roughly a million acres per sale, is highly arbitrary.
When Project Independence accelerated leasing, the government had fiw
people 10 prepare environmental impact statements and the whole nation
had limited resources to colleet scientific informafion about the continental
shelf. Likewise industry had limited resources to collect the information it
required to bid on tracts. Morcover, the whole infrastructure for public
hearings and review was rudimentary and resources to develop that infras-
tructure were few. Thus, it was only reasonable to concentrate all the awail-
able resources upon some subdivision of the continental shelf instead of of-
fering the whole shelf at one time.

"The circumstances at present are very different. Much is known about
the environment of the shelf; in pdrt]cu]dr both industry and government
have conducted reconnaissance survevs of the geological structure of almost
every part of the shelt, Most of the largest structures with a potential for oil
or gas are known. COST holes have provided stratigraphic information in
most regions. The sales that have already nu‘urred have produced pro-
grammatic and even site specitic environmental impact statements. The in-
frastructure for public hearings and review is in place and all concerned
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parties have staffs that are adequate to conduct several lease sales of a mil-
lion acres each per vear. Under the present svstem, the most promising
structures in one vear's lease sale may be drilled next vear, but the most
premising structures, alre adv identitied, on the whole OCS mayv not even he
oftered for many vears.

Why not open the whole OCS for nominations by industrv? Drilling 4
million acres of the best prospects would have the maximum potential for
identifying new reserves. Likewise, the discoverv ot'a major ticld in a new
region is capable of providing the logistic support. a pipeline for example,
that makes smaller fields economic and encourages exploration. Finallv,
but in my mingd very important, leasing the most promising structures of’
the whole shelf is an effective step toward an inventory of the remaining oil
and gas resources of the nation. It is well known that most petroleum is in
giant fields, and some understanding exists about the size distribution of
smaller ficlds. Thus, it is onlv necessary to drill a reasonable number of
glant structures, perhaps half'a dozen in each potcnlial vil province on the
(C8, to make a useful and informative preliminary inventory of the ulti-
mate vield. This is an important chjective for national policy pldnmng. and
it can be achieved without threat, real or imaginarv. to the free LI]tt‘I‘pI‘lHC
svstemn, Desirable as it may be, however, it cannot be achieved without in-
stitutional and procedural changes which will incur some costs and delays.

Order of Leasing

Conceptually, changing the order of leasing is merelv a variation of

-opening a whole OCS at one time. Leasing a million-acre area containing

some promising siructures is merely substituted for leasing the whole OCS
with all promising structures. It one change is possible, probably the other
is, and surely leasing all the structures at once is more desirable.

Acceleration by Eliminating Steps
In the Leasing Procedure

With the experience of & decude of intense exploration and develop-
ment, it should not be difticult to reduce or eliminate many ot the steps in
the leasing procedure which originated because of ignorance or uncer-
tainty. Perhaps it would be more accurate to sav that it should not be diffi-
cult to propose a more logical, briefer, and more economical leasing proce-
dure than has existed. For example, if’ thousands of tract survevs have
shown no sign of archeological remains, it seems reasonable to eliminate
such survevs as a necessary step in the leasing procedure. 1 do not propose
that underwalter arahmluqv is unimportant or not worth pursuing for itself,
but it could be independent of the leasing schedule.

The assessment of natural hazards is absolutely essential before tract
development is permitted but according to the leasing procedure it must
now be done three times—twice by the government and once by industry.
At present the USGS makes broad scientific studies of the causes of under-
water hazards and the factors that influence their distribution. Then. it
makes a detailed survev of potential hazards in cach tract that will be of-
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fered for leasing. Then the company that acquires a lease must have iis
exploration and development plans approved by the USGS for safety and
compliance with regulations. The USGS itself has repeatedly proposed the
¢limination of the middle step as being unnecessary consideri ing that indus-
trv cannot obtain approval of its plans without surveving the hazards to
prove that engineering designs are safe. This step could be eliminated with
a saving of time, manpower and money.

The potential value of the resources in the OCS must be estimated re-
peatedly according to NEPA and also the concensus leasing procedure as of
1980. NEPA requires in advance of anv action a comparison of the potential
benefits and losses if’ the action mav have a major effect on the environ-
menl. This means that the law requires evaluation of the volume of oil and
gas in the area of a lease sale in advance of drilling. However, I have already
shown that with present technology and understanding, there is little basis
for confidence in pre-drilling estimates of resources. The law. thus cannot
be obeved—as more than one state has contended in suing the federal gov-
ernment to stop OCS development. The suits tailed but that was before re-
cent evidenee became available. Changing laws, even it unworkable, takes
time. however, and it would be challenging to change this one rapidly
eniough to be helpful.

The second stage in resource evaluation offers more opportunity for
economies and acceleration of leasing. Prior to a lease sale, the net eco-
nemic worth of each tract must be evaiuated both by the TISGS and by all
campanies that plan to bid, This requires an extr emt‘lv detailed d[ld]\“‘»l‘-\ of
the grological structure and oil potential of the rocks, and a similarly de-
tailed economic and engineering analysis of the cost to pmducc‘ the oil. It
should be emphasized that the final drmlvm.s is econemic and is highly de-
pendent on estimates of future interest and inflaticn rates and changes in
OPEC's price for oil. The reader need think only of how unpredictably all of
these have changed since 1973 to realize that the detailed evaluation of
tracts has proved to be little more than a fantasv. One wonders if' there is
any justitication in continuing it.

The tract evaluation is not required by law. It is deemed necessary only
because the leasing svstem is based larf.,clv on bonus bidding with fixed rov-
alties. Many other systems are possible and indeed bonus bidding is used in
few other countries or even under other circumstances in the United States.
If ever there were an opportunity to accelerate and economize on OCS leas-
ing, it is by elimination of tract evaluation and the adoption of one of the
many other forms of leasing,.

The Future—Balancing Unknowns

The environmental consequences of this age of population explosion,
fossil energy depletion, and stockpiling of nuclear weapons resist analysis.
It is even unrealistic to believe that we can forecast all the consequences of’
as brief and simple a4 matter as the development of the outer continental
shelf {OCS). Nonetheless, it appears that we can now identifv most of the
important tactors that will influence the development. Althnud} others
may diffir I believe that the following are known:

Importing oil by tanker will cause more envirenmental degradation to the
nation, although not uniformly, than development of the OCS.

Utilization of coal will cause more environmental degradation 1o the na-
tion, and probably the world. than development of the OCS.

The short term environmental effects of most oil spills are largely cosmetic
and brietlv economic.

The long term environmental effects of multiple spills are unknown but
will be greater from tankers than firom QCS development in most regions.
Conservation and the contribution of nuclear, solar and other sources of

energy will reduce. perhaps greatly reduce, but not climinate our need for
additional fussil fuels during the next two decades.

Development of the OCS thus hag the potential of helping solve aur
national energy problem with a smaller risk to the environment than anv
comparable alternative,

In this paper I have attempted to show that many of the requirements
of the leasing procedure for the OGS were logical in the absence of informa-
tion when put in foree, but they no longer appear so after a decade of ac-
quiring data. Thus, a great opportunity exists for a major revision of the
procedure that, once it is in effect, will save time, effort and money. The
problem will not be to make a better procedure work—it will be to put that
procedure into eftect. To do so will require building a new and different
concensus among diverse interests just at a time when they are increasingly
polarized, Witheut due consideration for the views of all the interested par-
ties. and appropriate consultation, leasing the continental shelf may be de-
laved for another decade before a new concensus emerges from the courts.
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