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Chapter 1

Summary, lIssues, and Options

INTRODUCTION

This assessment addresses the technologies, the
economics, and the operational and environmental
factors affecting the exploration and development
of energy resources in the deepwater and Arctic re-
gions of the U.S. Outer Continental Shelf (OCS)
and the 200-mile Exclusive Economic Zone (EEZ)
established in March 1983. For the purposes of this
study, OTA defined “deepwater’ as those offshore
areas where water depths exceed 400 meters or
1,320 feet. The * ‘Arctic’ is defined as the Beaufort,
Chukchi, and Bering Seas north of the Aleutian
Islands.

Leasing submerged coastal lands for oil and gas
development began with State programs in Cali-
fornia, Louisiana, and Texas years before there was
a Federal offshore leasing program. Leasing in Fed-
eral offshore lands began in 1954 after the Outer
Continental Shelf Lands Act of 1953 provided the
Secretary of the Interior guidance and authority for
such activity. The industry leased, explored, and
developed OCS oil and gas under the provisions
of the 1953 Act for 25 years. Most of the offshore
activity during that period was in the Gulf of Mex-
ico and the Pacific Ocean off southern California.
Then, in 1978, an emerging national awareness of
the environment coupled with the Arab oil embargo
and increased concern about energy supplies led
to enactment of the OCS Lands Act Amendments.

Congress included in the 1978 amendments a di-
rective that the Secretary of the Interior seek a bal-
ance in the OCS leasing program that would ac-
commodate “expeditious’ development while
protecting the environment and the interests of the
coastal States. The amendments established pro-
cedures for considering environmental and State
concerns in leasing decisions, required the orderly
formulation of future leasing schedules, and ordered
experimentation with a variety of alternative bid-
ding systems. In seeking to balance energy devel-
opment and other values, the offshore leasing pro-
gram has been the target of criticism from coastal

States, environmentalists, and the industry. These
criticisms have sharpened in the 1980s as offshore
activities have expanded into the deepwater and
Arctic frontier areas.

The revised leasing system mandated by the 1978
amendments has been in place slightly more than
6 years. During this period, two Presidents and four
Secretaries at the Department of the Interior left
their mark on the implementation of the offshore
leasing program, In addition, Secretary James Watt
initiated a major departmental reorganization
which brought together components of the Bureau
of Land Management, the U.S. Geological Sur-
vey, and the OCS policy office in the Office of the
Assistant Secretary for Policy, Budget, and Admin-
istration. These were placed in a newly formed
Minerals Management Service (MMS). Responsi-
bility for Secretarial oversight of MMS was shifted
from what was once the Assistant Secretary for
Energy and Minerals to a new secretarial direc-
torate in the Office of the Assistant Secretary for
Land and Minerals Management.

The changes in leadership and the reorganiza-
tions, the shift in leasing from nearshore areas to
offshore frontier regions, and the short period of
time since the passage of the 1978 amendments
have all affected the offshore oil and gas leasing pro-
gram. In spite of the fact that it has proven to be
one of the government’s most controversial natu-
ral resource programs, the offshore leasing program
has generally performed well in achieving the ob-
jectives set by Congress. It is unlikely that any stat-
utory framework devised to expand and expedite
exploration for oil and gas on Federal lands, while
giving equal weight to protecting the environment
and honoring the sovereign goals of the States, can
be anything but adversarial and contentious. De-
spite the conflicts which have arisen, leasing of off-
shore oil and gas has worked more smoothly and
efficiently than other Federal energy leasing
programs.



4 .0il and Gas Technologies for the Arctic and Deepwater

The existing OCS Lands Act appears to provide
Congress and the executive branch sufficient lat-
itude to guide the leasing program in any direc-
tion that public policy may dictate. In general, the

OCS Lands Act allows the administrative flexi-
bility needed to adjust leasing terms and condi-
tions to deepwater and Arctic frontier areas.

OFFSHORE RESOURCES AND FUTURE
ENERGY NEEDS

Energy supply and demand projections to the end
of the century indicate that demand for oil and gas
in the United States will increase and domestic sup-
plies will not. Falling oil and gas prices have re-
duced incentives to conserve energy and to substi-
tute alternative fuels for petroleum products. At the
same time, domestic oil production is likely to de-
cline and the country is unable to maintain its re-
serves. Oil imports, which have declined in recent
years, are expected to gradually increase and may
again reach the high levels of the 1970s.

Forecasts by the Department of Energy and the
Gas Research Institute indicate domestic energy
shortfalls may necessitate oil imports over 7 mil-
lion barrels per day and natural gas imports of
about 3 trillion cubic feet per day by the end of the
century. Projections by OTA and the Congres-
sional Research Service anticipate higher oil im-
port rates in the 1990s, perhaps again reaching the
historic 1977 high of 9.3 million barrels per day.
Predictions of declining real oil prices in the short
term, which would reduce incentives for explora-
tion and production of domestic resources, make
even these forecasts optimistic. Oil imports of the
magnitude expected in the 1990s would make the
country more vulnerable to supply interruptions
and would increase the trade deficit.

Where might new domestic oil and gas resources
be found to assist in meeting future U.S. energy
needs? The onshore areas of the lower 48 States
are the most densely explored and developed oil
provinces in the world. But—with the exception of
Prudhoe Bay, the largest field in North America—
few sizable onshore discoveries have come on line
during the past decade. Domestic reserves continue
to dwindle. It is unlikely—but not impossible—
that a giant field similar to Prudhoe Bay will be
found onshore in the lower 48 States.

Most of the undiscovered oil and gas in the
United States is expected to be in offshore areas
or onshore Alaska. But resource estimates of un-
discovered oil and gas, while useful as indicators
of relative potential, are little more than educated
guesses. Experts agree that prospects for oil and
gas offshore are good, but they also admit there is
a chance that only an insignificant amount of eco-
nomically recoverable oil and gas may be found.
In fact, only one major offshore field of a size
needed to significantly increase reserves-the Point
Arguello Field off southern California—has been
discovered since offshore exploration was accel-
erated in the 1970s.

Exploration in the offshore frontier regions dur-
ing the last 5 years has yielded some information—
most of it negative—about potential oil and gas re-
sources. The U.S. Geological Survey estimated that
between 26 and 41 percent of the future oil and be-
tween 25 and 30 percent of the future natural gas
is offshore. The most promising prospects are be-
lieved to be in the deepwater and Arctic frontiers.
However, MMS recently lowered the estimates of
undiscovered recoverable offshore oil by half and
of natural gas by 44 percent as a result of un-
successful exploration efforts in Alaska and the
Atlantic.

Much of the 1.9 billion acres within the offshore
jurisdiction of the United States is still unexplored.
Only actual exploratory drilling can determine the
presence of hydrocarbons. The offshore oil and gas
industry will drill the most promising geological
structures as exploration expands in the Arctic and
deepwater frontiers. If significant reserves are not
discovered in the first round of drilling, the gov-
ernment may need to consider a “second-round’
leasing strategy to induce the industry to drill
second-level prospective structures.
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If Congress wishes to pursue the objectives of
the OCS Lands Act, it is important that the oil and
gas industry have access to Federal offshore lands
to more accurately determine the resource poten-

tial of frontier areas. A “second-round” leasing
strategy may also be needed to assess the extent
of smaller offshore reservoirs that could cumula-
tively contribute to the Nation’s energy security.

TECHNOLOGIES FOR ARCTIC AND
DEEPWATER AREAS

Developing oil and gas in the deepwater and Arc-
tic frontiers will be a major technological challenge.
The severe environments and remote locations will
require the design and construction of innovative
and costly exploration and production systems. The
key to safe, efficient, and economical development
of offshore resources in these frontiers will be the
technology used for exploring, producing, and
transporting oil and gas under some extreme envi-
ronmental conditions.

Offshore technology has generally developed—
and will probably continue to develop—in an evolu-
tionary fashion. Once wholly landbased, the oil and
gas industry has moved its onshore technology off-
shore, first onto piers, then onto seabed-bound plat-
forms, and finally onto floating vessels as it ven-
tured into deeper water.

Exploration systems have been operating in
many deepwater and Arctic areas for several years.
But production systems have not yet been installed
in frontier areas. Several production systems have
been designed, however, and some have been tested
in prototype. In addition, many of the individual
components that make up total production systems
are in service elsewhere in the world. The systems
finally adapted for use in the deepwater and Arc-
tic frontiers probably will be a combination of pre-
viously tested subsystems and new components
designed to withstand specific and often severe con-
ditions.

The industry may be characterized as cautiously
conservative in its approach to designing and de-
ploying new technology. Yet, in general, it appears
that development of offshore technology is pro-
gressing at a pace compatible with government
leasing schedules and projected exploration and
development timeframes.

Arctic Technologies

The severity of the Arctic environment general-
ly dictates a rigorous approach to design and con-
struction of all primary and support systems. The
cold temperatures, ice, harsh weather, and remote-
ness of many Arctic regions will force the use of
costly equipment to achieve required reliability.

Technology for meeting the challenges of the
Arctic will have to develop concurrently with ex-
ploration for oil and gas. Because of the immense
costs of development in this hostile environment,
there is a tremendous incentive for industry to de-
sign and build using advanced technologies and
materials that will ensure reliability and cost effec-
tiveness. This is particularly true for production sys-
tems which, unlike exploration equipment, must
withstand the severe, exposed, and corrosive con-
ditions for the life of the field-usually 20 years or
more.

In order to assess the technology needed to ex-
plore, develop, and produce oil and gas in the Arc-
tic, OTA studied hypothetical sites at Harrison Bay
in the Beaufort Sea, the Norton Basin in the Ber-
ing Sea, and the Navarin Basin in the Bering Sea.
Each of the three Arctic scenarios was based on dif-
ferent assumptions of environmental conditions,
water depths, oil field sizes, and production rates,
which consequently call for different technologies.

Study of the OTA scenarios and review of avail-
able industry and government Arctic research and
development programs indicate that priority should
be given to additional research related to ice prop-
erties, ice movements and forces, oceanographic
and meteorological processes, and seismicity.

Sea ice is considered to be the most important
design factor for engineering in the Beaufort, Chuk-
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chi, and northern reaches of the Bering Seas. Ad-
ditional research is needed to obtain basic data on
ice strength, ice forces due to movements, and ice
properties under the range of conditions likely to
be encountered. Better surveillance of ice move-
ments from satellites and aircraft could provide
more accurate and up-to-date information. Addi-
tional research and development may be warranted
on more rapid and effective trenching techniques
to bury subsea pipelines below ice-gouge depths.
The construction of ice-breaking tankers that are
capable of working year round in the Beaufort and
Chukchi Seas will require better design data. For
the St. George and North Aleutian Basins, more
information is needed on seismic activities associ-
ated with the subduction of the Pacific plate beneath
the North American plate.

Deepwater Technologies

Deepwater technologies must be developed to
withstand such environmental factors as water cur-
rents, seafloor instability, mud slides, and hur-
ricane-force winds and waves. In the United States
OCS, there has been a natural progression of off-
shore technology from shallow water into ever-
increasing depths. As the severity of the operating
environment has increased, incremental modifica-
tions have been made to basic designs to deal with
these changing factors. In general, as depths have
increased, structures have become larger, more sub-
stantial, and consequently, more expensive. To
assist in understanding the technology needed to
explore, develop, and produce oil in the deepwater
frontiers, OTA studied a hypothetical site off the
central California coast in water depths of up to
4,100 feet.

Exploratory drilling in very deep water is limited
by extreme ocean waves and currents and subsea
formation conditions which make drilling slow and
difficult. To date, the deepest offshore exploration
well was drilled in 6,952 feet of water in the Atlan-
tic offshore region in 1984. The Department of the
Interior is now offering leases in 7,500 feet in the
Atlantic and up to 10,000 feet in the Pacific.

The deepest water from which oil is currently be-
ing produced is 1,025 feet in the Gulf of Mexico.
Discoveries have been made in 1,640 feet of water
in the Gulf of Mexico, but production systems are

only now being developed. In the Mediterranean
Sea, development wells have been drilled in 2,500
feet of water, but production has not yet begun.

Nearly all offshore fields discovered thus far have
been developed using fixed-leg production plat-
forms. This trend has been an extension of scaled-
up shallow-water technology. Technically, fixed-
leg platforms can probably be designed for water
depths of 1,575 feet or more. However, the im-
mense amounts of steel required, coupled with the
cost of fabrication and installation, may limit the
economic application of fixed-leg platforms to water
depths of about 1,480 feet

It is reasonable to expect that in a few years, sev-
eral types of production systems will be designed
and built for water depths of 1,640 to 2,500 feet.
Advanced conceptual design and some component
testing are underway for compliant and floating
platforms, subsea wellheads, and submerged pro-
duction systems for these water depths. However,
there has been limited effort to develop site-specific
engineered solutions for use in deeper waters be-
cause of the lack of commercial discoveries.

Industry experts generally agree that current
technology may be extended to about 8,000 feet
without the need for major breakthroughs. Existing
technologies which are particularly promising for
deepwater include buoyant towers, tension leg plat-
forms, and subsea production units. All but the
subsea production units are generically referred to
as “compliant structures, which flex and give way
under wind, wave, and current forces.

A number of technologies related to the produc-
tion system are critical to deepwater development.
These include unique structures design, materials
development, and ocean floor foundation engineer-
ing. Innovative installation, maintenance, and re-
pair techniques are important for structures, risers,
and deepwater pipelines. Drilling, well control, and
well completion are also important to deepwater
development. Human diving capability is currently
limited to about 1,640 feet, although there have
been experimental dives to 2,300 feet. Both one-
atmosphere manned vehicles and remote-controlled
unmanned vehicles will be increasingly used for
construction, maintenance, monitoring, and repair
of equipment. Deepwater pipeline systems will in-
volve adaptation of conventional pipelaying tech-
niques and new approaches to overcome problems
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of buckling caused by long unsupported span
lengths, higher strain levels, and severe sea states.

Offshore Safety

Special safety risks are present in oil and gas de-
velopment in offshore frontier regions because of
the harsh environments and remote locations. In
general, the safety record of offshore operations ap-
pears equal to or better than the record of compara-
ble onshore industries. Still, there may be a need
for new approaches to preventing work-related in-
juries and fatalities in coping with new hazards
in the hostile Arctic and deepwater frontiers. The
oil and gas industry has the primary responsibility
for ensuring the safety of offshore operations and
is governed by a complex system of regulations.
Both the Coast Guard and MMS enforce regula-
tions controlling aspects of workplace safety.

The possibility of catastrophic rig accidents is the
greatest concern in offshore frontier areas. Such in-
cidents have occurred in the past because of storms,
structural failures, and capsizings. Other fatalities
have been caused by well blowouts, explosions, and
fires. Currently, there is no regulatory requirement
for the submission of integrated safety plans which
address technical, managerial, and other aspects
of the safety of offshore operations. In addition, in-
sufficient funding by the Federal Government may
result in inadequate rig safety inspections and mon-
itoring efforts. Comprehensive safety plans, in-
creased regularity of government monitoring ef-
forts, and improved inspection techniques to match
the increasing complexity and sophistication of off-
shore facilities may be needed.

Environmental conditions in frontier regions also
present unique problems in evacuating personnel
from rigs and platforms. Conventional lifeboats and
rafts cannot be used on ice or in remote locations.
Free-falling boats, air-cushioned vehicles, special
aircraft or helicopters, and icebreaking ships may
be needed to evacuate personnel from rigs. It has
been proposed that appropriate standby vessels be
required by law to be stationed near offshore facil-
ities. The adequacy of evacuation measures could
be assured by evacuation performance require-
ments, regular inspections, and evaluation of evac-
uation drills.

Since offshore accidents are most frequently
caused by human errors rather than by equipment
failures, there are limits to safety improvements
possible through purely technical means. To
achieve some improvement in human performance,
responsibility for safety could be delineated more
clearly and better defined chains of command could
be established. More extensive and improved work
force training also may be necessary for operations
in hostile frontier regions.

There is currently no single comprehensive
source of statistics on offshore injury and fatality
rates. The lack of integrated data makes it diffi-
cult to evaluate the level of safety achieved by the
offshore oil and gas industry or to assess the effects
of safety regulations and equipment on the indus-
try's safety performance. Improved population and
injury data collection systems, greater consistency
among data sources, and centralization of data col-
lection and analysis in a single government agency
could aid in evaluating the effectiveness of safety
measures. Offshore safety data systems could be
improved to include comprehensive event and ex-
posure data; to relate events to specific employers,
locations, operations, and equipment; to calculate
frequency and severity rates and analyze trends;
and to permit monitoring of the relative safety per-
formance of owners and employers, locations, and
activities.

Federal Offshore Services

The Federal Government provides a variety of
services and information that bear on the develop-
ment and protection of offshore resources. Govern-
ment services most useful to the offshore oil and
gas industry are those that support maritime oper-
ations, including research and development, weath-
er information, navigation services, and icebreak-
ing. The adequacy of these services for large-scale
oil and gas development in offshore frontier areas,
particularly the Arctic, is in question. There is also
debate regarding the appropriate division of costs
and responsibilities between the government and
the private sector in the provision of offshore
services.

The most significant government research and
development program is the MMS Technology As-
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sessment and Research Program, which focuses on
the evaluation of offshore technologies with regard
to safe operation and pollution avoidance. This pro-
gram, which has almost been eliminated in past
budget cuts, is the primary research activity sup-
porting Federal regulatory efforts and deserves
continued support. In 1984, Congress enacted the
Arctic Research and Policy Act to facilitate the co-
ordination of Arctic research. However, this Act
does not contain authority for the appropriation of
additional funds, and budget support for Arctic re-
search must come from existing programs.

Federal programs providing weather and ice in-
formation and navigational services are generally
considered marginal for increased industry activi-
ties in offshore frontier regions, but at the same time
are targeted for budget cuts. The Administration
has proposed shifting the responsibility for weather
satellite services and coastal and bathymetric chart-
ing to the private sector. In addition, there are plans
to phase out existing radionavigation systems and

ECONOMIC

Exploration and development of oil and gas re-
sources in Arctic and deepwater frontiers will re-
sult only if the promise of economic returns out-
weighs the associated high risks and costs. In
general, higher costs and longer lead-times to pro-
duction lower the profit margins of resource devel-
opment in offshore frontier areas. As a result, the
sensitivity of project economics to changes in vari-
ous economic factors—e.g., costs, prices, and gov-
ernment payments—is higher in frontier areas than
in mature producing regions such as the shallow
areas of the Gulf of Mexico. The leasing and pay-
ment provisions of the OCS Lands Act Amend-
ments of 1978 were based largely on experience
gained from oil and gas leasing in State submerged
lands and the Federal areas of the Gulf of Mexico
and California.

OTA used a computer simulation model to ana-
lyze the economic attractiveness of oil and gas de-
velopment under deepwater and Arctic conditions
and to assess the implications of government pol-
icies. Cash flow profiles were developed for the four

replace them with a single satellite system—the
Global Positioning System (GPS). Despite the de-
pendence of the oil and gas industry on accurate
ice information, there are limitations on sensing
equipment and significant voids in satellite cover-
age for a major part of the Arctic.

The proper role of the government in the provi-
sion of icebreaking services is also in question. Ice-
breaking will be essential to maintaining shipping
lanes and drillship sites, protecting drilling opera-
tions from drifting ice, and aiding supply and lo-
gistics operations, oil spill response, and search and
rescue. However, the U.S. Coast Guard, which
would normally provide these services, has no plans
for an Arctic facility. The closest Coast Guard fa-
cility to Point Barrow, Alaska, is now 400 miles
to the south. While the Coast Guard will continue
to meet its overall icebreaking obligations to the ex-
tent allowed by the budget, additional capacity may
not be available to serve the expanding needs of
the offshore petroleum industry.

FACTORS

technology scenarios in the Navarin Basin, Harri-
son Bay, Norton Basin, and California deepwater,
as well as for a more conventional project in the
Gulf of Mexico.

Extremely large oil and gas discoveries are
needed to offset the high costs and long timeframes
of development in offshore frontier areas. While
a 40- to 50-million barrel field may be highly pro-
fitable in the shallow-water areas of the Gulf of
Mexico, some economic projects in the Alaskan off-
shore may depend on finding 1 to 2 billion barrels
or more of recoverable reserves. Fields of this mag-
nitude are called ‘ ‘elephants’ by the industry and
are extremely limited.

The OTA computer simulation indicated that
government lease and tax payments affect the prof-
itability of offshore fields differently in frontier areas
than in other leasing areas. Fixed royalties tend to
overtax small fields and remove the economic in-
centive for the development of resources. Bidding
systems based on alternative types of lease payments
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may reduce the financial risks associated with fron-
tier-area fields and provide greater incentive to the
development of marginal resources.

In general, the profitability of oil and gas devel-
opment in deepwater and Arctic regions will be af-
fected by increases or decreases in real oil and gas

prices. In the Alaskan region, the availability of eco-
nomic market outlets for oil and gas—from the ex-
port of Alaskan oil and the development of proc-
essing and transportation systems for Alaskan
natural gas—could improve the economic profile
of offshore fields.

FEDERAL LEASING POLICIES

In the 1980s, the Department of the Interior ac-
celerated the rate and extent of offshore leasing as
a means of hastening exploration and development
of energy resources. Secretary Watt initiated a sys-
tem of * ‘area-wide leasing, which expanded the
offshore acreage considered for each lease sale. The
number of lease sales to be held each year was in-
creased, and the focus was on leasing in deepwater
and Arctic frontier areas. However, the actual pace
of offshore leasing in this period was constrained
by opposition and conflicts. Resolution of the issues
surrounding area-wide leasing could allow the new
5-year leasing program (1986-91) to proceed more
smoothly.

Challenges to the area-wide leasing approach
have been based on the adequacy of environmental
information to support lease sale decisions. Other
litigation stemmed from disagreements between
Coastal States and the Federal Government over
requirements that Federal offshore actions be con-
sistent with State coastal zone management pro-
grams. Congress imposed moratoria on leasing in
some areas, largely as a result of Federal-State
disputes on the division of escrow money from joint-
ly owned tracts, the failure to devise a mutually ac-
ceptable revenue-sharing formula, and coastal zone
management issues. Because of these delays, only
7 of the 21 lease sales scheduled through the end
of 1984 were held on the originally scheduled date.

The extent of offshore acreage offered for lease
has also been constrained by military deferrals of
areas for fleet operations, submarine transit lanes,
missile flights, aircraft testing, underwater listen-
ing posts, and other uses. As offshore oil and gas
activities have expanded into frontier regions, the
possible incompatibility between military and energy

development uses in some areas of the ocean has
become more obvious. Continuing deferrals may
result in permanent withdrawals of OCS lands for
military reservations. Such reservations could
remove a significant amount of potentially produc-
tive acreage from oil and gas development. Cur-
rently, there is some confusion as to who has final
authority for withdrawing acreage from oil and gas
development— the Department of the Interior, De-
partment of Defense, or Congress. If uncertainty
in the frontier-area leasing process is to be reduced,
this issue as well as questions regarding U.S. in-
ternational boundaries in several frontier regions
and the exact delimitation of the U.S. Outer Con-
tinental Shelf eventually should be resolved.

In order to provide the necessary incentives for
exploration and development in offshore frontier
areas, it may be desirable to implement new leas-
ing approaches or modify lease terms and condi-
tions. There is general agreement on the need for
longer lease terms for offshore deepwater and Arctic
areas in view of the much longer period of time
needed to explore and develop resources under hos-
tile operating conditions. As leasing in offshore
frontier areas has increased, more tracts have been
offered and leased with 10-year rather than 5-year
lease terms. However, specific criteria may be
needed for extending lease terms. In addition, there
should probably be a requirement for submission
of exploration plans within a specified timeframe.

There is less agreement on the type of bidding
systems appropriate to offshore frontier areas. The
Department of the Interior prefers the traditional
cash bonus bid with a fixed royalty system that has
gained general acceptance from industry and is easy
to administer. However, bidding variables other



10. Oil and Gas Technologies for the Arctic and Deepwater

than the cash bonus and lease payments other than
fixed royalties may be more suited to the econom-
ics and risks of frontier areas. Other countries leas-
ing in frontier areas generally have used a more
flexible work commitment system in conjunction
with larger lease areas and longer lease terms. After

ENVIRONMENTAL

The development of offshore oil and gas resources
and protection of the environment are potentially
conflicting objectives and the subject of continu-
ing debate. Nevertheless, the OCS Lands Act
Amendments of 1978 require that energy and envi-
ronmental policy goals be balanced in offshore de-
velopment. Other Federal laws provide additional
environmental safeguards. Major environmental
considerations related to the development of Arc-
tic and deepwater areas include trends in the De-
partment of the Interior's Environmental Studies
Program, the status of the endangered bowhead
whale and other marine mammals, and the ade-
quacy of oil spill containment and cleanup tech-
niques.

The OCS Lands Act directs the Department of
the Interior to systematically study the environ-
mental components that may be affected by offshore
development. The MMS Environmental Studies
Program includes research on the distribution and
population dynamics of marine species, the fate and
effect of oil spills, and general ecosystem processes.
Overall funding for the Environmental Studies Pro-
gram has been decreasing at a nearly constant rate
since 1978. The MMS maintains that a great deal
has been learned about the offshore environment
in the past 10 years of the program, and that sub-
stantial additional research may not now be war-
ranted. However, OTA believes that the projected
pace of leasing in the relatively unknown deepwater
and Arctic regions and the need to monitor and reg-
ulate post-lease exploration and development activ-
ities may require more rather than less study of
environmental effects.

Although many species of fish, marine mammals,
and birds may be affected by oil and gas develop-
ment, bowhead whales have received the most at-

discovery of oil or gas, government payments may
be based on profits, on productivity of the tracts,
or other variables that take into account the costs
and risks of development. More analysis and testing
are needed before any attempts at implementation
of these systems on a broad basis.

CONSIDERATIONS

tention in recent years. Controversies surrounding
the bowhead whale demonstrate the complexity of
managing and protecting marine animals. Bowhead
whales, which are classified as an endangered spe-
cies, could be adversely affected by offshore oil and
gas operations in the Arctic. Bowhead whales hold
special meaning for the native Alaskan Inuit and
Yupik people, and they serve as a supplementary
food source for native people throughout much of
the Arctic region. In addition, whales are involved
in the politics of the international conservation
movement and come under the scrutiny of the In-
ternational Whaling Commission.

In comparison to funds spent on studying other
endangered species, a large proportion of available
funds has been spent on bowhead whale research.
Despite this, most scientists are reluctant to make
unqualified statements concerning population, re-
production, or the effects of oil and noise on the
animals. Four major areas are targeted for more
research: 1 ) bowhead whale population estimates;
2) the effects of noise on whales; 3) the long-term
cumulative effects of industrial activities on whales;
and 4) identification of critical habitats for bow-
heads.

Although the risk of catastrophic oil spills from
offshore operations is believed to be low, effective
containment and cleanup measures are essential in
light of the potential harmful effects of any such
spill. The offshore oil and gas industry is genuinely
concerned and has diligently prepared for dealing
with the eventuality of oil spills. Industry has in-
vested large amounts of funds and effort in engi-
neering technology to prevent blowouts and other
catastrophic rig accidents. Considerable costs for
cleanup and damage claims could be associated with
a large spill. Some claim, however, that there is
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little market incentive for developing oil spill
countermeasures compared to spill avoidance.

For the most part, oil spill containment and
cleanup technology has been developed for spills
in nearshore and temperate regions. It may not be
suitable for use under the extreme conditions of
deepwater and the Arctic. Arctic oil spill coun-
termeasures may be complicated by extremely cold
temperatures, the presence of ice, long periods of

darkness, intense storms, and lack of transporta-
tion and storage facilities in most areas. In deep-
water areas, high sea-states may be encountered,
and greater distances from shore may create logis-
tical problems for oil spill cleanup. To date, it has
not been demonstrated in a real situation that in-
dustry will be able to use effectively the existing oil
spill equipment and countermeasure strategies in
hostile environments.

ISSUES AND OPTIONS

Little is known about the actual resource poten-
tial of the offshore lands of the United States. Ex-
perts believe that major new oil and gas supplies
may be located in the Arctic and deepwater fron-
tiers. The country will need this oil and gas to fill
energy requirements at the end of the century—a
mere 15 years away. The history of petroleum ex-
ploration suggests that large fields are generally dis-
covered early in the exploration cycle. Even if ma-
jor resource discoveries are made by the end of the
next 5-year leasing program in 1991, the Nation
will still have serious decisions to make about its
energy future. The offshore oil and gas industry
may need incentives to reenter the frontier areas
for a * ‘second-round’ of exploration of the prom-
ising but smaller oil and gas prospects.

OTA has identified policy options for expediting
exploration and development of oil and gas in deep-
water and Arctic offshore regions and for provid-
ing additional incentives to the industry. OTA has
also outlined options for protecting environmental
values and increasing offshore safety in conjunc-
tion with exploration and development activities.
These issues and options should be considered by
Congress in the review of the next 5-year leasing
program ( 1986-91), which will place emphasis on
leasing in offshore frontier areas.

Energy Planning and
Offshore Resources
The goal of the offshore leasing program is to

increase the Nations energy supply, thereby re-
ducing dependence on oil imports. The offshore

frontier areas are believed to have the greatest po-
tential for major new domestic oil and gas discov-
eries, In the next few years, most of the remaining
prospective areas of the offshore frontier regions
will be considered for leasing. Substantial explora-
tion has already occurred in some offshore fron-
tier areas, such as the Gulf of Alaska and Atlantic
regions, However, except in the Gulf of Mexico
and California nearshore areas, exploration thus
far has added very little to proven reserves. Ac-
curate knowledge of the resource potential of the
Nation's offshore areas is critical to overall energy
planning and to making decisions about the offshore
leasing program and alternative energy programs.
In order to effectively plan for future energy needs,
the Nation may need to reevaluate the role and re-
source potential of offshore areas when the find-
ings of additional exploratory drilling in offshore
frontiers are available.

Congressional Options

Option 1: Reassess available information about
the resources of the OCS with regard to the po-
tential of offshore oil and gas in supplementing the
Nation's future energy supplies in the context of
National Energy Planning.

Action: Establish a Congressional Commission
or request an existing bod,(e. g., National Re-
search Council, National Petroleum Council) to
reassess the role of offshore oil and gas in the Na-
tion energy future at some point in the next 5-
year leasing schedule.
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Area- Wide Leasing

Exploration and development of oil and gas re-
sources in offshore frontier areas can be encouraged
by more rapid and efficient leasing of offshore acre-
age. The system of area-wide leasing initiated by
the Department of the Interior in 1983 has in-
creased the pace of leasing with the hope of early
identification of resources. Area-wide leasing per-
mits the industry to select from among the full range
of available tracts in deepwater and Arctic regions
and to explore those of greatest resource potential.
However, the greater size and faster pace of lease
offerings under the area-wide system may reduce
the detailed consideration of environmental con-
cerns, competing land uses, and State and local
views in the leasing process. A return to the previ-
ous tract nomination system could allow for greater
outside input into the leasing process, but may slow
determination of the resource potential of offshore
frontier areas.

Congressional Options

Option 1: Allow the Secretary of the Interior to
determine the size of lease offerings in offshore
frontier areas.

Action: No action required by Congress.

Option 2: Direct the Secretary of the Interior
to use a “tract nomination system” for lease of-
ferings in offshore frontier areas.

Action: Amendment to OCS Lands Act or con-
gressional directive through the appropriations
process.

Military Use Conflicts

As exploration and development have expanded
to offshore frontier regions, there has been increas-
ing conflict between oil and gas activities and mil-
itary uses of offshore areas. An estimated 40 to 55
million acres of offshore land are restricted from
oil and gas development for military and national
security purposes, and as much as 75 million ad-
ditional acres are affected by restrictions on the den-
sity of oil and gas operations. Deferrals and exclu-
sions of lease tracts for military reasons are now
negotiated by the Department of the Interior and
the Department of Defense. Past disagreements on

offshore land uses have prompted a review of this
procedure and have led to a new memorandum of
understanding between the agencies. While the
OCS Lands Act gives authorit,for withdrawal of
offshore acreage for national defense purposes to
the Secretary of Defense, the Withdrawal of Lands
for Defense Purposes Act reserves this authority for
Congress. Continuing confusion over who has fi-
nal authority to withdraw offshore acreage adds un-
certainty to the leasing process and may delay ex-
ploration in offshore frontier areas. A procedure
is needed which resolves the conflicting authorities
and adequately balances energy and military uses
of offshore lands.

Congressional Options

Option 1: Allow Secretary of the Interior and
Secretary of Defense to continue negotiating mil-
itary withdrawals of OCS acreage.

Action: No action required by Congress.

Option 2: Delegate authority for military with-
drawal of OCS acreage to one department.

Action: Amendment to OCS Lands Act and/or
amendment to Withdrawal of Lands for Defense
Purposes Act.

Option 3: Reserve authority for military with-
drawal of OCS acreage to Congress.

Action: Amendment to OCS Lands Act.

Disputed International Boundaries

Contested international boundaries eventually
may contribute to delays in oil and gas exploration.
There are unresolved disputes between the United
States and other countries in several offshore fron-
tier regions, including those with the Soviet Union
in the Bering Sea and with Canada in the Beaufort
Sea. A dispute between the United States and Can-
ada over Georges Bank was recently arbitrated by
the International Court of Justice, but important
bilateral management issues are yet to be worked
out. In addition, the outer boundary of the exten-
sive U.S. continental shelf has not been delimited,
and uncertain jurisdiction in the central Gulf of
Mexico may eventually cause tension between the
United States, Mexico, and possibly Cuba. Al-
though there is no immediate need to resolve con-
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tested boundaries, such disputes could be settled
through bilateral negotiation, arbitration, or media-
tion. Arrangements could be made for joint explor-
ation and/or development of contested areas by the
parties to the dispute. Contested offshore areas
could also be withdrawn from oil and gas develop-
ment pending settlement of disputes. Resolution
of offshore boundary questions would help reduce
international tensions and allow exploration and de-
velopment of frontier areas to proceed in an orderly
manner.

Congressional Options

Option 1: Allow arbitration by the International
Court of Justice to resolve boundary disputes.

Action: Congressional directive to Department
of State to negotiate arbitration agreements with
other countries.

Option 2: Establish an interim arrangement for
exploration and/or development of disputed off-
shore areas.

Action: Congressional directive to Department
of State to negotiate appropriate agreements.

Option 3: Create buffer zones in disputed areas
where no oil or gas development would take place.

Action: Congressional directive to Department
of State to negotiate appropriate agreements.

Lease Terms'

Longer lease terms may be needed in offshore
frontier areas to allow sufficient time for explora-
tion and identification of resources. The standard
5-year lease term for offshore tracts has been in-
creased to 10 years for many tracts in deepwater
and Arctic areas under the authority provided to
the Secretary of the Interior in the OCS Lands Act.
However, the lack of specific criteria for 10-year
lease terms adds uncertainty to the offshore leas-
ing process in Arctic and deepwater frontier areas.
In addition, 10-year lease terms in deepwater now
are provided only for tracts in water deeper than

'MMS has extended lease terms for deepwater tracts (Federal Reg-
ister, Apr. 3, 1985). Tracts in water depths between 400 and 900 meters
will have 8-year terms, and tracts in waters deeper than 900 meters
will have 10-year terms. To ensure exploration diligence, exploration
drilling is required during the first 5 years.

900 meters or 2,950 feet. An established policy on
10-year lease terms and a more realistic deepwater
threshold may be needed. The Department of the
Interior has proposed automatic 10-year lease terms
for all tracts in water deeper than 400 meters or
1,320 feet. Currently, companies with 10-year
leases have no set deadline for the submission of
exploration plans and may hold a lease for 8 or 9
years before filing a statement of intention to ex-
plore. In conjunction with a longer lease term pol-
icy, the Department of the Interior may need to
ensure diligent exploration in frontier areas by re-
quiring submission of exploration plans at a spe-
cific time in the lease term (e. g., fifth or sixth year).

Congressional Options

Option 1: Establish automatic 10-year lease
terms for tracts in water depths greater than 400
meters or 1,320 feet and for selected Arctic regions.

Action: Congressional directive to Department
of the Interior through the appropriations process.

Option 2: Establish automatic 10-year lease
terms for selected offshore frontier areas and in-
clude provisions for submission of exploration
plans within a specific time period.

Action: Congressional directive to Department
of the Interior through the appropriations process.

Alternative Bidding Systems

The United States has traditionally allocated off-
shore tracts on the basis of the highest cash bonus
bid with a fixed royalty payment, The OCS Lands
Act Amendments of 1978 mandated testing of sev-
eral alternative bidding systems. However, after
testing, the Department of the Interior prefers the
traditional system. This bidding system is easy to
administer, has promoted efficient exploration and
development of offshore tracts in conventional leas-
ing areas, and has been accepted by both govern-
ment and industry. However, there may be disad-
vantages in using this system to allocate offshore
frontier tracts. The requirement for upfront cash
bonus payments may be a deterrent to continued
exploration of frontier areas, because these areas
involve greater uncertainty and far higher costs.
Alternative arrangements such as “work commit-
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ment leases’ may be needed to sustain activities
in high-risk deepwater and Arctic regions. In ad-
dition, because of low profit margins in frontier
areas, fixed royalties may overtax small fields and
lead to nondevelopment of resources. Bidding sys-
tems with other types of lease payments, such as
sliding scale royalties, net profit shares, or even zero
royalties, may provide more incentives to marginal
resource development. Effective implementation of
alternative bidding systems, however, will require
additional experimentation, analysis of costs and
benefits, and adjustments in other lease conditions
such as the size of the lease tracts.

Congressional Options

Option 1: Allow the Secretary of the Interior to
select the bidding system to be used in offshore
frontier areas.

Action: No action required by Congress.

Option 2: Direct the Secretary of the Interior
to continue testing alternative bidding systems in
offshore frontier areas.

Action: Amendment to OCS Lands Act.

Alaskan Oil Export Ban’

Removing the ban on exporting oil produced in
offshore Alaskan areas could provide an added eco-
nomic incentive to developing offshore resources
in the Arctic. In the 1970s, concern about the Na-
tion’s increasing oil import dependence prompted
Congress to place restrictions on the export of oil
produced on Alaska’s North Slope and in offshore
areas. About half of the oil produced on the North
Slope is now shipped to Gulf of Mexico and Atlantic
Coast refining centers. Exporting oil to closer mar-
kets in Japan and other Asian countries could re-
duce transportation costs and increase the profits
of producing Alaskan oil. The increased profit mar-
gins on offshore fields could improve the incentives
for developing marginal resources in Alaskan off-
shore areas. However, removing the export ban
could have economic and national security costs as
a result of increased dependence on imported oil

‘The House of Representatives passed a 4-year extension of the Ex-
port Administration Act, which contains restrictions on the export of
Alaskan oil, on Apr. 16, 1985.

and adverse effects on domestic shipping which
heavily depends on the Alaskan tanker trade. In
addition, it is not certain that export markets in
Japan could be established.

Congressional Options

Option 1: Remove restrictions on exporting oil
produced in Arctic offshore regions.

Action: Amendment to Export Administration
Act.

Option 2: Evaluate advantages and disadvan-
tages of exporting Alaskan oil, with reference to
economics of Alaskan offshore oil production and
market development.

Action: Establish an Alaskan Oil Export Com-
mission to make recommendations on exporting
Alaskan oil.

Environmental Information

The Environmental Studies Program adminis-
tered by the Minerals Management Service is the
major research program on the effects of oil and
gas development on offshore environments. This
information is used in preparing Environmental
Impact Statements and as an aid to the Secretary
of the Interior in weighing the costs and benefits
of offshore development. The Environmental Stud-
ies Program is changing its emphasis in the Alaskan
region from acquiring pre-lease information to ac-
quiring post-lease data needed for management of
oil and gas activities. Funding for the program,
however, has been decreased and led to a reduc-
tion in both pre-lease and post-lease studies. Pro-
portionally, the decrease in funds for the Alaskan
regions has been greater than that for temperate
coastal areas. In general, decreases in the Environ-
mental Studies Program budget are not justified
in view of the relative lack of understanding of Arc-
tic and deepwater marine environments, the pro-
jected pace of leasing in frontier areas, and the con-
tinuing need to monitor offshore oil and gas
activities.

Congressional Options

Option 1: Allow Secretary of the Interior to de-
termine the allocation of research funds for envi-
ronmental studies of different offshore regions.
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Action: No action required by Congress.

Option 2: Review funding levels for environ-
mental studies in offshore frontier regions in light
of new 5-year leasing schedule.

Action: Conduct congressional hearings on En-
vironmental Studies Program and oversight review.
Appropriate additional funds if found necessary.

Oil Spills

The offshore oil and gas industry has a good rec-
ord of preventing oil spills. However, it has little
experience in containing and cleaning up oil spills
in offshore frontier environments, where there is
now little oil production. Most current technology
was developed for nearshore and inshore areas and
may not be suited to frontier areas characterized
by severe wind and waves, ice, extended periods
of darkness, and/or low temperatures. Industry has
directed its investments primarily to oil spill pre-
vention rather than containment and cleanup, and
government funding for oil spill technology research
has been low. The OHMSETT (Oil and Hazard-
ous Material Simulated Environmental Test Tank)
Interagency Technical Committee has conducted
limited testing of Arctic oil spill countermeasures
technology, but budget constraints may reduce
future testing. Government evaluation and publica-
tion of oil spill equipment test results could pro-
vide incentives to industry to improve coun-
termeasures technology. Certain performance
requirements might also encourage the industry to
develop new technology and engineering approaches
for dealing with oil spills.

Congressional Options

Option 1: Increase funding for research on oil
spill countermeasures technology in offshore fron-
tier areas.

Action: Increased appropriations to OHMSETT,
MMS, Environmental Protection Agency, National
Oceanic and Atmospheric Administration, and/or
U.S. Coast Guard oil spill research programs.

Option 2: Develop a program for oil spill equip-
ment testing and publication of results.

Action: Congressional directive to Department
of the Interior through the appropriations process.

Option 3: Establish performance standards for
industry oil spill response capability.

Action: Amendment to OCS Lands Act and/or
congressional directive to Department of the In-
terior through the appropriations process.

Offshore Safety

The hostile operating conditions in deepwater
and Arctic areas may require greater attention to
personnel safety concerns during oil and gas activ-
ities. New technological approaches, management
practices, and monitoring efforts may be needed
to ensure high safety standards in offshore frontier
regions. Improved Minerals Management Service
and Coast Guard monitoring and inspection of off-
shore facilities could assure minimum safety stand-
ards and uniformity of safety conditions. Concern
about possible catastrophic rig accidents has prompted
proposals for better evacuation procedures and tech-
niques, regular evacuation drills, and requirements
for standby vessels. Regulations concerning work
force training and management safety practices
may need to be reviewed and revised for frontier
areas. In addition, it is difficult to evaluate the seri-
ousness of offshore safety hazards because of in-
complete and inconsistent safety data. Implemen-
tation of Federal safety responsibilities in offshore
frontier areas will require adequate and accurate
data in order to monitor safety performance and
the effectiveness of safety initiatives.

Congressional Options

Option 1: Increase funding for MMS and/or
U.S. Coast Guard safety inspection programs in
offshore frontier areas.

Action: Congressional directive through the ap-
propriations process.

Option 2: Establish standards for evacuation
procedures from fixed platforms and mobile drill-
ing vessels in offshore frontier areas and periodi-
cally monitor emergency evacuation drills.

Action: Congressional directive through the ap-
propriations process or Amendment to OCS Lands
Act.

Option 3: Consolidate responsibility for collect-
ing, analyzing, and reporting safety-related data
in a single agency (MMS or U.S. Coast Guard).
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Action: Congressional directive through the
appropriations process or Amendment to OCS
Lands Act.

U.S. Coast Guard Programs

The capacity of the U.S. Coast Guard to effec-
tively conduct its missions in Arctic regions is
limited and will be increasingly inadequate as off-
shore oil and gas development proceeds. Due to the
current lack of activities in northern Alaskan off-
shore areas, U.S Coast Guard operations in Alaska
are concentrated in the Gulf of Alaska, far to the
south of the prospective Arctic oil areas in the Ber-
ing, Chukchi, and Beaufort Seas. The lack of an
operational Coast Guard facility in the Arctic
greatly impedes the agency’s capabilities for search
and rescue, vessel and platform safety inspection,
law enforcement, maintenance of navigation, oil
spill cleanup response, and icebreaking. Despite the
potential for greater human safety and environ-
mental risks in the region as a result of the increase
in oil and gas activities, the Coast Guard currentl,
has no plans for basing equipment and personnel
in Arctic areas. However, studies of a potential Arc-
tic facility are underway.

Congressional Options

Option 1: Establish a U.S. Coast Guard base in
the Arctic region.

Action: Congressional directive through the au-
thorization/appropriations process.

Ice Information

Arctic oil and gas operations depend on timely
information about the location and movement of
sea ice. Weather conditions and remoteness of fa-
cilities potentially make satellite imagery a very
useful source of information on ice conditions.
However, U.S. Arctic satellite-sensing capability
is limited by the number of satellites and the capa-
bilities of existing sensors. In addition, the useful-
ness of ice information obtained from satellites is
reduced by the length of time needed for process-
ing and delivery to users. Planned improvements
in U.S. satellite systems will increase ice-related
coverage of Arctic areas and contribute to the safety

and efficiency of Arctic oil and gas development.
Use of data from European and Canadian satel-
lites could also assist offshore activities. However,
there are uncertainties as to the timing and extent
of improvements in U.S. satellites, the availabil-
ity of information from foreign satellites, and the
means for making satellite information available to
the private sector. The Navy/NOAA Joint Ice Cen-
ter, which has primary responsibilit,for process-
ing and disseminating satellite ice data, could be
upgraded to provide more timely operational data.
In the absence of improved government ice data
collection and distribution, the industry will have
to place greater reliance on private sector ice in-
formation services.

Congressional Options

Option 1: Upgrade U.S. satellite system to im-
prove ice data for oil and gas operations.

Action: Congressional directive through the ap-
propriations process.

Option 2: Increase government acquisition of
ice information from foreign polar satellite sys-
tems.

Action: Congressional directive through the ap-
propriations process.

Option 3: Expand ice information processing
and dissemination by the Joint Ice Center.

Action: Increased appropriations for the Navy/
NOAA Joint Ice Center. Establish the Center per-
manently through authorizing legislation.

Government Information Services

Improved coordination and delivery of govern-
ment information could facilitate operations in off-
shore frontier areas. Information and data relat-
ing to offshore oil and gas activities are now divided
among several government agencies, including the
Minerals Management Service, the National Ocean-
ic and Atmospheric Administration, the U. S, Coast
Guard, the U.S. Navy, and the Environmental
Protection Agency, Users of offshore technical,
environmental, and leasing information often find
it difficult to identify agency contacts and sources
of information within the government. The centrali-
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zation of information services within a single agency
has been proposed, but this would be difficult to
implement in view of the contrasting responsibilities
of the various agencies. NOAA has established a
system of national ocean service centers, including
an Anchorage, Alaska, center for the Arctic offshore
area, which may provide a prototype for other agen-
cies. These service centers act as regional clearing-
houses for environmental and meteorological in-
formation gathered by NOAA. Other agencies,
separately or in coordination with NOAA, could

establish similar regional clearinghouses for infor-
mation distribution to the offshore oil and gas in-
dustry.

Congressional Options

Option 1: Establish regional clearinghouses to
collect and distribute government information re-
lating to offshore oil and gas operations.

Action: Congressional directive through the ap-
propriations process.



