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Chapter 7

Environmental Considerations

OVERVIEW

The development of petroleum resources in fron-
tier areas of the Outer Continental Shelf (OCS) has
become an important strategy in meeting the Na-
tion’s future energy needs. At the same time, a na-
tional consensus exists that protecting the environ-
ment from the effects of OCS development is
equally important. Several laws are in force which
address the potentially conflicting goals of environ-
mental protection and resource development:

● The Outer Continental Shelf Lands Act (OCS
Lands Act) of 1953 (amended in 1978) man-
dates, among other things, that environmental
studies be done ‘ ‘in order to establish infor-
mat ion needed for assessment and manage-
ment of environmental impacts on the human,
marine, and coastal environments of the Outer
Continental Shelf and the coastal areas which
may be affected by oil and gas development.”1

● The National Environmental Policy Act
(NEPA) of 1969 requires that all Federal agen-
cies ‘‘utilize a systematic, interdisciplinary ap-
proach which will insure the integrated use of
the natural and social sciences and the envi-
ronmental design arts in planning and in deci-
sionmaking which may have an impact upon
man’s environment. The NEPA requires
that an Environmental Impact Statement be
prepared for major Federal actions.

● The Marine Protection, Research and Sanc-
tuaries Act prohibits the unregulated dump-
ing of waste materials into coastal and ocean
waters and authorizes the Secretary of Com-
merce to designate offshore marine sanc-
tuaries. 3

‘Public Law 83-212, 67 Stat. 462 (1953), 43 USC 1331-1356, as
amended by Pub. Law 93-627, 88 Stat. 2126 ( 1975), and Pub, Law.
95-372, 92 Stat. 629 (1978). Seccion  20 (a)(l),

‘Public Law 91-90, 83 Stat. 852 ( 1970), 42 USC 4321-4347, as
amended by Pub. Law 94-52, 89 Stat. 258 ( 1975) and Pub. Law 94-
83, 89 Stat. 424 (1975). Section 102 (2)(A).

3Public  Law 92-532, 86 Stat, 1052 (1972), 33 USC 1401- 1444; 16
USC 1431-1434, as amended by Public Laws 93-254 (1974), 93-472
(1974), 94-62 (1975), 94-326 (1976), and 95-153 (1977).

●

●

●

●

The Endangered Species Act requires that en-
dangered and threatened species of fish, wild-
life, and plants (and the ecosystems on which
they depend) be determined and conserved,
and it authorizes issuance of regulations nec-
essary for protection of these species.4

The Marine Mammal Protection Act provides
for the conservation and management of
marine mammals.5

The Coastal Zone Management Act (CZMA)
provides for management and protection of the
coastal zone in cooperation with states. b Under
the CZMA Federal actions must be consist-
ent with approved state coastal zone manage-
ment programs.
The Federal Water Pollution Control Act
(FWPCA) provides for the restoration and
maintenance of the quality of the Nation’s
waters. 7 Among other things, the FWPCA re-
quires discharge permits for OCS activities.

Several important environmental concerns are
related to oil and gas development in frontier areas.
If OCS exploration and development is to proceed
with due regard for environmental protection and
if sound lease management decisions are to be
made, a large quantity of environmental informa-
tion is needed. This is particularly true in Arctic
frontier areas where relatively less is known about
marine ecosystems and the manner in which they
may be affected by OCS activities. Given funding
constraints for environmental research, it is par-
ticularly important that such information be based
on sound scientific procedures, provided in a timely
manner, available to all interested parties, and rele-

4Public  Law 93-205, 87 Stat. 884 ( 1973), 16 USC 1531-1543, as
amended by Public Laws 94-325 (1976), 94-359 (1 976), 95-212 ( 1977),
95-632 (1978), and 96-159 (1979).

5Public  Law 92-522, 86 Stat. 1027  (1 972), 16 USC 1361-1407, as
amended by Public Laws 93-205 (1973), 94-265 (1976), 95- 136( 1977),
and 95-316 ( 1978).

bPublic  Law 92-583, 86 Stat. 1280 ( 1972), as amended by Public
Laws 93-612 (1975), 94-370 (1976), and 95-372 (1978).

‘Public Law 845, 62 Stat. 1155 ( 1948), 33 USC 1251-1367, as
amended.
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vant to the pre-and post-lease decisions that must
be made. The major program for developing the
information necessary for predicting, assessing, and
managing the effects of OCS development is the
Department of the Interior’s Environmental Studies
Program (ESP).

It is beyond the scope of this assessment to do
an exhaustive study of all biological resources that
potentially may be affected by OCS oil and gas de-
velopment. Some endangered species and some spe-
cies of commercial importance which may be af-
fected by oil and gas activities in Arctic areas are
briefly considered. In lieu of a thorough analysis
of all species, a detailed case study of bowhead
whales is presented. Although not the only Arctic
marine mammal listed as endangered, this species
has received considerable attention in recent years.
The possible vulnerability of bowhead whales to oil
and gas activities has been the subject of intense
debate among groups with different values and dif-
ferent objectives for Arctic development. Organi-
zations including the Minerals Management Serv-
ice (MMS), the National Marine Fisheries Service
(NMFS), the Alaska Eskimo Whaling Commission,
and the oil and gas industry have funded bowhead
whale research in an effort to better understand the
life history of the species and to determine the po-

tential effects of OCS oil and gas activities on the
species’ behavior, survival, and reproduction.

Technology and techniques for oil spill contain-
ment and clean up in frontier areas are an impor-
tant environmental consideration. While the oil and
gas industry is genuinely concerned with prevent-
ing oil spills, the industry’s capability to contain
and clean up spilled oil in hostile environments has
not been proven under actual conditions. This
assessment focuses on the evaluation of the state-
of-the-art of Arctic oil spill countermeasures. Less
attention is given to deepwater spills. Although
some deepwater oil spills may occur as the oil and
gas industry moves further offshore, and although
current capability to clean up such spills is limited,
the equipment and methods for combating deep-
water spills are essentially no different than those
used for nearshore areas. Most deepwater spills will
likely be of less concern than shallow water, near-
shore spills because: 1 ) they generally occur in less
biologically sensitive areas; 2) natural processes may
often work to dissipate and degrade deepwater spills
before significant damage can be done; and 3)
greater distance from shore allows more lead time
in which to consider what (if anything) is to be
done.

ENVIRONMENTAL INFORMATION

Overview
The Department of the Interior (DOI) is respon-

sible for leasing and managing OCS lands. As man-
ager of the OCS leasing program, it is DOI's
responsibility to ensure that environmental safe-
guards are employed. Specifically, DOI must
ensure that OCS operations are

. . . conducted in a safe manner by well-trained
personnel using technology, precautions and tech-
niques sufficient to prevent or minimize the
liklihood of blowouts, loss of well control, fires,
spillages, physical obstruction to other users of the
waters or subsoil and seabed, or other occurrences
which may cause damage to the environment or
property, or endanger life or health.8

8Section  3(6), Supra  note 1.

In order to meet this responsibility, DOI must
be able to assess the environmental impacts of
proposed offshore development, to delineate sen-
sitive and unique areas, and to determine environ-
mental hazards. The need for scientific information
to accomplish these tasks led to the establishment
of the Environmental Studies Program in 1973.
This is the major scientific program designed to
acquire information for OCS leasing.

ESP was initially administered by the Bureau of
Land Management (BLM). However, in 1982,
then Secretary of the Interior James Watt created
MMS in order to streamline the administration of
the leasing process, and the responsibility for the
ESP was transferred to MMS. The environmental
information generated by ESP research projects is
used by the Secretary of the Interior and by the
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environmental assessment and leasing management
divisions of the MMS in order to carry out their
responsibilities under the NEPA and the OCS
Lands Act. The Secretary of the Interior uses ESP
information (as presented in NEPA documents and
in the Secretarial Issue Document for each sale) for
sale-related decisions.

The studies program is divided among the four
MMS regional offices—the Alaska, the Atlantic,
the Gulf of Mexico, and the Pacific regions—and
the headquarters office. Alaska studies have re-
ceived the most attention because the Alaska OCS
is the largest OCS area (comprising about 74 per-
cent of OCS lands) as well as the least explored and
least studied area.

Relatively little information was available prior
to 1973 to assess the potential impacts of oil and
gas development, and data gaps were especially
large for the Alaskan OCS. Moreover, BLM—
primarily a western land management agency—
initially did not have the inhouse capability to

extend its environmental studies program to the
Alaskan OCS. Therefore, in 1974, BLM contracted
with the National Oceanic and Atmospheric Ad-
ministration (NOAA) to design and manage an
environmental studies program for the Alaskan re-
gion. NOAA initiated the Outer Continental Shelf
Environmental Assessment Program (OCSEAP)
for Alaskan studies, OCSEAP has become one of
the most comprehensive programs for the collection
and evaluation of Arctic environmental informa-
tion. It is also the largest single segment of the envi-
ronmental studies programs funded by the MMS.

MMS directly manages all environmental studies
in the Atlantic, Gulf, and Pacific OCS regions and
some of the Alaskan OCS studies (including some
transport studies and endangered species and mon-
itoring studies). MMS also manages the Alaska
Social and Economic Studies Program. This pro-
gram, begun in 1976, funds studies which investi-
gate the impact of offshore oil and gas development
on economic, social, and cultural systems of coastal
residents, communities, and regions. Seventy-five
percent of MMS funds for social and economic
studies have been spent in Alaska.

The assessment of environmental information
needs and the development of environmental
studies occur annually through the MMS Regional

Studies Plans. Assistance in developing Regional
Studies Plans is given by Regional Technical
Working Groups in each OCS area. In the Alaska
region, this group is composed of representatives
from the MMS, the State of Alaska, the Fish and
Wildlife Service, t h e  N M F S ,  t h e  U . S .  C o a s t
Guard, the Environmental Protection Agency, in-
dustry, and private groups. The OCS Advisory
Board Scientific Committee also comments on the
plans during development.

Studies are ranked according to: 1) the impor-
tance of the research to decision-makers; 2) the date
of the decision for which the study results are to
be used; 3) the generic applicability of results or
techniques from the study; 4) the availability and
completeness of existing information; and 5) the
applicability of the information to issues of regional
or programmatic concern.9

With respect to the Alaskan OCS, information
needs identified by MMS are utilized by NOAA
to prepare an annual Technical Development Plan
for OCSEAP research.10 OCSEAP research is per-
formed at universities, State and Federal agencies,
private firms, and research institutions. Private
firms currently receive the greatest proportion of
ESP funding in Alaska, and that proportion has
been increasing.

The results of research projects are utilized in
the OCS leasing decision process at various stages.
The steps in which scientific information is incor-
porated into leasing decisions are described in table
7-1. Results from the studies program and other
scientific information are also utilized in post-lease
permitting, post-lease environmental analyses, and
(if necessary) development environmental impact
statements.

Expenditures

MMS spent approximately $370 million on the
ESP between 1973, the year in which the program
was initiated, and 1984, the latest year for which
data are available (see figure 7-l). About half of

‘Minerals Management Service, Alaska Outer Continental Shelf
Region, FY1985  Alaska Regional Studies Plan:  Final (October 1983),

lo~ation~  Oceanic  and Atmospheric Administration, Outer Con-
tinental Shelf En\’ironmental  Assessment Program: FY 84 Technical
Development Plan (August 1983).
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Table 7-1 .—Use of Environmental Information in Leasing Process

Area Identification MMS Scoping Meeting

MMS analyzes recommendations based on Issues concerning proposed lease areas identified.
environmental information from FWS, DOI, the public,
and affected States. oil and gas industry, environmental groups, a-rid citizen

representatives.

MMS/OCSEAP Synthesis Meeting Synthesis Report

Primary management tool for incorporation of scien- Synthesis Report prepared by NOAA (for Alaska OCS
tific results into OCS leasing process. Scientists and
science managers discuss research results, identify Environmental Impact Statement (DEIS).
data gaps, determine how results answered OCS
management questions. Full synthesis meeting now
held only for first generation lease sales. Smaller
meetings held for second or third sales in an area,

Draft Environmental Impact Statement Endangered Species Consultation

MMS prepares the Draft Environmental Impact State-
ment based upon available research results from a biological opinion.
variety of sources, including, when applicable, the
OCSEAP Synthesis Report (or results from the
Synthesis Meeting if report not yet available). DEIS
must address major issues related to the proposed

Secretarial Issue Document

action.

Final Environmental Impact Statement

Required to address proposed alternatives discussed
in DEIS; incorporates public comment received on
DEIS. lease tract sale decision.

Final Notice of Sale

Decision to lease, approved by Secretary of Interior.
Any changes in bidding systems, lease stipulations,
lease blocks incorporated here.

Addresses economic, industry, social, and environ-

SOURCE: Office of Technology Assessment.

these funds have been expended in the Alaska OCS office. Program expenditures increased dramatically
region (see figures 7-2). The other half of the budget in 1975 and doubled again in 1976, in response to
has funded studies in the Atlantic, Gulf, and Pa- the decision to lease offshore areas for oil and gas
cific regions and in the Washington headquarters exploration in Alaska.
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Figure 7-1 .—Expenditures for Environmental Studies
(1973-84)

— — — — — — —
1974 1976 1978 1980 1982 1984

Year Branch of Environmental  Studies.
SOURCE: Minerals Management Service,

Figure 7-2.— Expenditures for Environmental Studies
by Region (1973-84) (millions of dollars)

Pacific

$185
Alaska
(50°10)

However, since 1980, when expenditures for
environmental studies totaled more than $45 mil-
lion, budgets for the program have declined, and,
in 1984, yearly funding dropped below $30 million
(without accounting for inflation) for the first time
since 1975. This trend is consistent with reduced
non-defense spending throughout government
under the 1981 through 1984 budgets.

Since 1980, ESP funds for the Alaska region have
decreased more rapidly than funding for studies in
other areas (see figure 7-3). Although the Alaska
region budget is still the largest, it has decreased
from 55 percent of the budget in 1980 to 45 per-
cent in 1984, Funds for Alaska OCS studies have
been reduced some 49 percent since 1980, from
$25.3 million to $12.9 million in 1984 (see figure
7-4). Funding for Gulf of Mexico studies has also
decreased, from 19 percent of the budget in 1980
to less than 14 percent in 1984. The proportion of
the total budget spent for Atlantic and Pacific re-
gion studies has increased since 1980, although total
dollar amounts have declined. Funding for the
Washington, D.C. headquarters office also in-
creased in this period, and in 1984 accounted for
5.3 percent of the total ESP budget.

Over the 1 l-year period from 1973 through 1983
about 86 percent ($148 million) of Alaska environ-
mental studies funds have been used for NOAA/
OCSEAP studies. The relationship between NOAA
and MMS has changed in recent years. MMS has
gradually upgraded its technical capabilities which
it lacked in the early years of the program, and has
assumed more responsibility for managing Alaskan
environmental research. The budget for MMS
(non-OCSEAP) Alaskan studies has increased–
but not dramatically— since 1980, but funding for
OCSEAP studies has decreased more than 50 per-
cent, from just over $21 million in 1980 to less than
$8 million in 1984. Thus, the relative importance
of MMS inhouse and directly contracted environ-
mental studies has increased significantly.

SOURCE: Minerals Management Service, Branch of Environmental Studies
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Figure 7-3.—Recent Trends in Environmental Studies Figure 7-4.—Funding for Alaskan Environmental
Funding (1980-84) Studies
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Hazards Studies

Environmental hazards studies encompassed in-
vestigation of seismicity and volcanicity; determina-
tion of the character of bottom sediments and
subsea permafrost; quantification of the nature, in-
tensity, and frequency of sea ice hazards; and deter-
mination of wave heights. The objective of these
studies has been to acquire information useful for
determining hazards to drill ships, platforms, and
pipelines, and for determining the probability of
accidents caused by environmental hazards.

Transport Mechanisms

The objective of transport studies has been to de-
termine the mechanisms involved in transport,
weathering, and dispersion of spilled oil, oiled
sediments, and other contaminants. A major part
of this program has involved physical oceanogra-
phy studies, including development of a sophisti-

Types of Studies

ESP and OCSEAP studies maybe classified into
seven categories. These are:

Contaminant Distribution Baseline Studies

These studies were designed to learn more about
the background levels of hydrocarbons and heavy
metals in the Alaskan OCS in order to establish
a baseline for predicting changes if these kinds of
contaminants were released during oil and gas de-
velopment. Funding for baseline studies in the
Alaska region was greatest in 1976, 1977, and 1978
(see figure 7-5).

Biological Studies

Biological studies have investigated the distribu-
tion and population dynamics of birds, mammals,
fish, littoral biota, benthic biota, and plankton.
These studies have received the largest total amount
of funding since the inception of the program.
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Figure 7-5.—Funding for Alaskan Environmental Studies by Type (1973-83)
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cated oceanic circulation model, a simplified ver-
sion of which the MMS now uses for risk analysis.
Such models are important because they help to
focus impact assessment on identified vulnerable
coastlines and marine biological resources at risk.
They also can lead to local site-specific models
which could allow assessment of OCS activities
affecting circulation patterns, or whose impact is
distributed regionally by circulation (e. g., causeway
construction, sand and gravel extraction, hydro-
carbon production byproducts, and marine con-
struction siting).

Effects Studies

Effects studies investigate the interactions of
spilled oil and other contaminants on individual
species and ecosystems. For example, effects studies
have been done for salmon, herring, and king and
tanner crabs.

1979 1981 1983

Year

Ecosystem Processes

The purpose of process studies is to investigate
and understand aspects of community structure and
function. Although some biological process studies
have been undertaken in specific ecosystems, there
are still other ecosystems for which processes need
to be better understood. Studies of ecosystem struc-
ture and processes tend to involve many scientists
in different disciplines, all collecting field data con-
currently. Thus, these studies are expensive and
site specific. Ecosystem studies have been conducted
at Simpson Lagoon and Pearl Bay, and studies of
the Yukon Delta and the North Aleutian Shelf are
in progress.

Socioeconomic Studies

The objective of these studies is to assess the
social costs of OCS operations, e.g. , the impacts



170 ● Oil and Gas Technologies for the Arctic and Deepwater

of coastal development, tanker traffic, and marine
pollution associated with OCS development; effects
on local cultural systems; damages to personal prop-
erty and property values; and costs to recreational
and/or subsistence uses.

Trends in the Environmental
Studies Program

Scope and Direction

Baseline studies. Baseline characteristics and con-
taminants in Arctic regions have been extensively
studied. However, this class of background study
was criticized by scientists in the 1978 National Re-
search Council ESP review because the natural geo-
graphic and temporal variability of the marine envi-
ronment is so great, both in space and time, that
useful baselines could not be established without
prior information on the types and specific loca-
tions of the development to be undertaken. Thus,
the studies would be of little use either for predict-
ing changes or for quantifying change during and
after development. Consequently, funding for these
studies was cut significantly in 1979, and, begin-
ning in 1982, no funds were allocated for baseline
studies. Now that development in specific Arctic
OCS areas may occur, concern about monitoring
the effects of OCS activities has increased, and more
site-specific work will be necessary.

Biological studies. Funding for biological studies
has decreased in the last several years by a greater
proportion than decreases for the ESP as a whole.
Basic information about Arctic biota is now rela-
tively well known. However, data are still lacking
for many geographic and subject areas (e. g., areas
outside the fast ice zone in the Beaufort Sea). The
Interagency Committee on Ocean Pollution Re-
search, Development, and Monitoring considers
the Beaufort Sea living resources studies important
because they are process oriented. ” These studies
have proven more effective than studies which
simply enumerate and catalog biota. For example,
the results of ecological process studies in Simpson
Lagoon provided the nucleus for biological stip-
ulations attached to the joint State/Federal Beaufort
Sea lease sale in 1979 and for other lease sales.

111~teragency Cornrn  it[cc  on Ocean Pollution Research, Develop-
ment, and Monitoring, Marine Oil Pollution: Federzd  Program Re-
view (April 1981 ).

Funding for endangered species studies has in-
creased significantly since the beginning of the ESP.
In fiscal years 1982 and 1983, endangered species
studies accounted for the largest percentage (about
35 percent) of Alaska ESP expenditures. The en-
dangered species most studied have been bowhead
and gray whales. The Endangered Species Act is
a major reason that studies of endangered whales
have been emphasized. Federal agencies must
ensure that actions which they authorize, fund, or
carry out are not likely to jeopardize the existence
of any endangered “or threatened species. The em-
phasis on bowhead whale studies, in particular, is
also motivated by regional political concerns. Sev-
eral interest groups have important, but not nec-
essarily compatible, interests concerning the
species.

Hazards studies. In the early stages of the ESP,
there was a large geological hazards assessment
program. Funding for environmental hazards
studies peaked in 1980 at $12.6 million per year
(of which two-thirds was allocated to Alaska OCS
studies). Since then, funding has been reduced sig-
nificantly. In 1983, total ESP funding amounted
to only $1.4 million. The decrease in funding has
corresponded to an evolution in DOI policy con-
cerning the appropriate scope of the Federal Gov-
ernment’s research responsibilities relative to those
expected of the private sector. It is the MMS
position that most hazards studies should be under-
taken by industry. In particular, industry must
undertake site-specific hazards studies in order to
properly design offshore structures, pipelines, etc.,
and must provide the data to the MMS Offshore
Field Operations for exploration plan and permit
approvals.

Reduced ESP funding for geological hazards
studies has been controversial. Some groups believe
that the government should have an independently
acquired, public body of information in order to
properly perform its oversight role of assessing the
performance of the industry in their proposed future
OCS activities, and that the current program does
not provide the government with this capability.
Thus, it is contended that government needs a
stronger capability to evaluate offshore hazards and
the measures that industry is developing to respond
to them. This would require more Federal involve-
ment in hazards studies and more funding.
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Transport mechanism studies. Transport studies
generally have been of high quality, especially in
Alaska where relatively less was known. Neverthe-
less, regional gaps remain, such as the need for
better information about sediment transport in the
Bering Sea (e. g., for designing gathering pipelines
and subsea completions) and the need for weather
and ice data in the Bering and Chukchi Seas. Most
transport studies require data acquisition over peri-
ods of years, requiring many instruments and
repetitive surveys. However, risk analysis is con-
ducted using simulation models which project prob-
able transport based on physical and chemical prop-
erties and available field data.

Effects studies. Although research needs remain,
funding for effects studies has decreased by more
than 50 percent since 1980. Knowledge of effects
of offshore development (e. g., the effects of oil spills,
the effects of artificial structures on living orga-
nisms, the effects of coastal modifications on the
natural movement of fishes, and the effects of noise)
is currently deemed by some to be inadequate,
Others take the view that such effects (with the pos-
sible exception of noise) would be too localized to
play a major part in formulating large-scale research
policy. Several effects studies have been completed
or are underway.

Socioeconomic studies. In comparison to other
studies areas, relatively little money has been spent
by MMS on socioeconomic studies (e. g., $2.0 mil-
lion in 1983), Social and economic studies are often
less expensive than equipment-intensive environ-
mental studies. Hence, although less money has
been spent, the number of socioeconomic studies
funded through 1983 (133) is large relative to the
numbers of studies funded in other categories. Most
of these funds have been spent in Alaska. On the
other hand, the 1981 report of the Interagency
Committee on Ocean Pollution Research, Devel-
opment, and Monitoring notes that higher priority
is generally assigned to studies which are legally
mandated or which are designed to avoid lawsuits
or to accommodate political concerns. Thus, studies
addressing economic and social issues may have
greater difficulty meeting the criteria for funding.

Management

Funds allocated to the OCSEAP program have
decreased since 1980, and MMS has increased its

capability to manage environmental studies. The
relationship between OCSEAP and MMS is chang-
ing, and some critics have argued that the larger
role for MMS in directly managing Alaskan envi-
ronmental studies may not be the optimum situa-
tion. The argument against MMS’s involvement
is that the agency responsible for OCS leasing
should not also be in charge of determining what
environmental research is necessary and of super-
vising subsequent research efforts. Thus, a continu-
ing OCSEAP role is seen by some as desirable in
order to help ensure that scientific knowledge is pro-
duced which is needed to achieve a balance between
offshore oil and gas development and environ-
mental protection, thus safeguarding the public in-
terest. Conversely, the OCSEAP program has
always been supported by interagency transfer of
BLM/MMS funds, and OCSEAP managers have
worked under the guidance of the MMS. MMS
is legally required by the OCS Lands Act and
NEPA to acquire information relevant to poten-
tial environmental impacts, and is increasing its ca-
pability to do this itself.

In 1978, a National Research Council review of
the ESP concluded that the program at that time
did not effectively contribute to leasing decisions
or to the accrual of sound scientific information ade-
quate for OCS management. The National Re-
search Council cited several reasons for poor pro-
gram design, including low priority within DOI and
the paucity of professional experience within the
staff. 12 Many of the important issues raised by the
NRC have been addressed, and, in particular, the
creation of MMS, improvements in staff, and re-
design of the program have produced information
more directly related to the management of OCS
activity. However, despite the fact that MMS is
now conducting the post-lease monitoring required
by the OCS Lands Act, MMS’s research efforts—
given its leasing mission—have mostly been focused
on immediate rather than long-range information
needs. Approaches should be considered that help
ensure that important longer term studies, not
motivated by near-term leasing decisions, are
undertaken.

1 ZNationa]  Research Council, OCS Oil and Gas: An Assessment
of the Department of the Interior Environmental Studies Program
(Washington, DC: National Academy of Science, 1978).



172 ● Oil and Gas Technologies for the Arctic and Deepwater

Funding

Each year less money is available for environ-
mental studies, and fewer such studies are funded.
This raises the fundamental question of what level
of funding is adequate for OCS decision making
and management, and, related to this, what infor-
mation base is adequate for decision making. On
the one hand, a large body of OCS environmental
information has been acquired in the past 10 years.
The current information base is increasingly suffi-
cient for most pre-lease decisions in all OCS re-
gions. This is a major reason why MMS is now
shifting the focus of environmental studies toward
research designed to answer operational questions.

Nevertheless, the stated national objective is to
increase reliance upon domestic petroleum re-
sources, and at the same time minimize environ-
mental disturbance. To do this properly, a signifi-
cant research effort is still required—particularly
for post-lease studies and in Arctic and deepwater
areas—and research in OCS frontier areas is ex-
pensive. Adding to the expense of Arctic and deep-
water studies is the fact that opportunities for con-
ducting research are constrained by weather and
other variables.

The Federal budget is under scrutiny, and it may
be difficult to increase funding for OCS environ-
mental studies. However, the size of the Alaskan
OCS and the amount of estimated oil and gas re-
serves, the frontier character of the Alaska region,
and the high costs of logistics and support opera-
tions may warrant the continued emphasis on fund-
ing for this area relative to the other OCS areas.
It is not necessary, however, to rely entirely on re-
search funded by the ESP/OCSEAP program to
answer all important research questions. Some re-
sults from other research programs, both Arctic and
non-Arctic (e. g., the National Science Foundation’s
Arctic Research Program, MMS’s Technology
Assessment and Research Program, etc. ) may be
useful.

Emphasis

The main thrust of the ESP, until recently, has
been to gather information useful primarily for the
leasing decision itself. In 1978, the National Re-
search Council criticized BLM’s (now MMS) in-
adequate program design for post-lease environ-

mental studies. Increasing emphasis is now being
placed on post-lease management and monitoring
studies. For instance, in 1984, MMS implemented
a long-term monitoring program for the Beaufort
Sea to determine if any trends can be observed in
concentrations of heavy metals and other contami-
nants. Such studies are expensive and require con-
tinuous funding.

Both the MMS and NOAA are chartered to do
ocean monitoring studies. MMS is specifically
charged with monitoring the effects of OCS oper-
ations while NOAA has a more general mandate
to study long-range effects of pollution and man-
induced changes of ocean ecosystems. This overlap
of responsibilities is sometimes confusing and has
fostered occasional competition between MMS and
NOAA. In this regard, the Biological Task Forces
that have been organized for the Bering and
Beaufort Seas may be able to play a larger role in
fostering coordination and cooperation among the
Federal environmental monitoring programs.
These task forces are composed of agency repre-
sentatives from MMS, the Environmental Protec-
tion Agency (EPA), Fish and Wildlife Service, and
NMFS (State and local observers participate as well
in Alaska). They were created to give these agen-
cies an opportunity to advise MMS’s Regional
Supervisor of Field Operations on the biological
aspects of the lessee’s proposed activities and to rec-
ommend appropriate actions for protecting biologi-
cal resources.

Public Participation

Environmental groups are concerned that pub-
lic input to the decisionmaking process has de-
creased since 1981. Environmentalists perceive that
less scientific information related to the oil and gas
leasing program is being disseminated, and that the
public is therefore less informed than it was imme-
diately after the OCS Lands Act Amendments were
implemented in 1978. For example, environmen-
talists contend that Synthesis Reports, which are
helpful to the public in evaluating environmental
impact statements, are not available sufficiently in
advance of lease sales. DOI is attempting to respond
to the criticisms of the environmental groups with
regard to dissemination of study results. Beginning
in July, 1984, for instance, DOI began publishing
a list of offshore scientific and technical publica-
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tions available to the public. A list of OCSEAP-
supported publications has been available since
1980, In addition, the ESP has begun a project to
make available abstracts of most prior environ-
mental studies, and MMS now conducts annual
Information Transfer meetings to help disseminate
the results of studies. Nevertheless, funding for pub-
lication of research results has declined, and it does
take longer to get information published.

Public participation and input to the process of
determining research needs has also decreased,
according to environmental groups monitoring
DOI’s OCS program, and it has thus become more

difficult for the public to participate in framing the
research questions to be addressed by the environ-
mental studies program. The MMS argues that
there are ample opportunities for public participa-
tion, including Scoping Meetings, which are held
at an early stage in the lease process to give citizens
a chance to express their concerns. However,
another useful forum for involving the public at an
early stage of the research planning process, the
OCSEAP Users Panel, no longer exists, and the
Regional Technical Working Group in Alaska has
been meeting less frequently.

BIOLOGICAL RESOURCES

Overview

Since the Torrey Canyon and Santa Barbara oil
spills in 1967 and 1969, the effects of oil spill ac-
cidents have been studied intensively.13 Despite this
study, there is still a great deal of controversy re-
garding the effects of oil in the marine environment.
A major problem in assessing the effects of pollu-
tion is that natural variation of biological popula-
tions and water quality in the ocean is very great
and poorly understood. It is difficult to detect
changes and to relate these changes to a specific
pollution event. MMS has made some attempt to
rank the OCS planning areas in terms of their po-
tential vulnerability to spilled oil (see box).

There have been few documented effects of oil
in the water column, even from such massive spills
as Amoco Cadiz and Ixtoc I. On the other hand,
oil regularly reaches bottom sediments after a spill,
and may persist in these sediments for years. When
fresh oil reaches the bottom, effects including death
among sensitive benthic species may occur. Sub-
lethal contamination of zooplankton and benthic
invertebrates is common. Studies have shown (e. g.,
of the Arrow spill off the coast of Nova Scotia) that

J1 J ~hn M, ‘red ~~d Robert  M. Howarth, ‘‘oi] spill Studies: A

Review of Ecological Effects, ” Environmental Management (1984),
8(1 ):27-44.
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oil contamination can decrease the abundance of
organisms and the diversity of species of benthic
communities. However, there are striking differ-
ences in sensitivities among these species. Persist-
ent effects have been found in soft sediments in
shallow, protected waters, where natural recovery
may take 6 to 12 years or more. Rocky headlands
are much more quickly cleansed, and generally re-
cover within a few years, at least to the extent of
recolonization of the substrate. Where initial
recolonization is not by the normal dominant spe-
cies, however, time for return to initial conditions
through succession may be much greater.

Affected Species

Fish

The commercial fish stocks of the Bering Sea and
Georges Bank are world-renowned. Important
commercial fisheries exist in most other U.S. OCS
areas as well, and subsistence fishing is important
in the Beaufort, Chukchi, and Bering Seas and the
Gulf of Alaska. In the Bering Sea, for example,
lease sales have been held or are being planned in
such productive fishing grounds as the North Aleu-
tian Shelf, St. George Basin, and Navarin Basin.
Important commercial fish species in these areas
include: sockeye, chinook, chum, Pacific, pink, and
coho salmon; Tanner and king crabs; Pacific her-
ring; Pacific halibut; yellowfin, flathead, and rock
sole; walleye pollack; Pacific cod; Greenland tur-
bot; sablefish; Pacific Ocean perch; atka mackerel;
arrowtooth flounder; sidestripe, pink, and humpy
shrimp; and Alaska plaice. In addition to the
United States, Japan, the Soviet Union, South Ko-
rea and several other nations regularly fish these
waters. The 1983 ex-vessel (before processing) com-
mercial value of the Bering Sea catch was about
$409 million dollars.

The regional effects of oil spills on most species
of fish are likely to be minor. It has been noted that:

. . . although there is a widespread public percep-
tion of impending environmental degradation and
resulting loss to harvestable populations coinciding
with possible oil spills, this does not appear to be
justified for relatively small oil spills . . . [b]ecause
most species are widely dispersed in the Bering
Sea and because stocks exhibit high annual vari-
ability in year class strengths.  [E]ven the largest

estimated oil-induced mortalities from spills occur-
ring under open-water conditions would probably
be undetectable in regional fisheries.14

However, species which spawn in nearshore areas
in relatively few locations—for example, salmon,
herring, capelin—could be particularly vulnerable
to a large spill. A large oil spill in Bristol Bay, for
instance, during a period in which salmon were
migrating to their spawning grounds could have
substantial effects on a large portion of a year class.
Kills of adult fish probably pose less of a threat to
commercial fisheries than do damage to eggs and
larvae, or changes in the ecosystem supporting the
fishery. The greatest potential effect on fish popu-
lations would probably occur if oil were spilled in
spawning or nursery areas where larvae and eggs
were abundant, or if local populations of food spe-
cies of adults, juveniles, or larvae were reduced or
eliminated.

Birds

Birds are particularly susceptible to the effects
of oil spills and human interference. Depending on
the time of year, large numbers may be present in
Arctic areas. For example, at least six million
marine birds breed on the Pribilof Islands and on
St. Matthew and St. Lawrence Islands adjacent to
the Navarin Basin.

Birds most vulnerable to oiling are those which
are gregarious, spend much of their time on the
surface, and dive rather than fly when disturbed.
These include murres, puffins, and diving ducks
such as eiders, scoters, and oldsquaws. Oiling of
plumage may cause death from hypothermia,
shock, or drowning. In addition, death of embryos
may result from the transfer of oil on feathers to
eggs. The physiological stress accompanying migra-
tion may reduce birds’ ability to survive the addi-
tional stress resulting from oiling. Oil ingestion
through preening could possibly reduce reproduc-
tion in some birds and causes various pathological
conditions.

l+ Fredrik  V.  Thorsteinson and Lyman K. Thorsteinson, ‘‘Fishery
Resources, ‘‘ in Lyman K. Thorsteinson,  Ed., Proceedings ofa Syn-
thesis Meeting: The North Aleutian Shelf Environment and Possible
Consequences of Offshore Oil and Gas Development (Juneau, Alaska:
Outer Continental Shelf Environment Assessment Program, March
1984), p. 153.
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Oil spills occurring near colonies or along migra-
tion corridors could have substantial effects on
seabirds and waterfowl. Oil reaching coastal wet-
lands could persist for a long period of time, and
large numbers of birds could be contaminated. The
MMS estimates, for instance, that important re-
gional seabird populations on St. Matthew and ad-
jacent islands could sustain major losses if spills oc-
cur in the area during the breeding season. MMS
estimates that seabirds and waterfowl wintering in
the Navarin Basin lease area may sustain losses of
10,000 or more birds in each of the several spills
projected over the life of the field.15 A tanker spill
in Unimak Pass, one of the major migration cor-
ridors for bird and mammal populations entering
and leaving the Bering Sea, could be particularly
serious, since oil could potentially affect major por-
tions of regional populations of both birds and
marine mammals. However, long-term population
responses of sea-birds to oil-induced mortalities are
uncertain due to incomplete data. For example,
Great Britain’s seabird populations appear to be
increasing in spite of incremental mortalities in-
duced by OCS oil and gas operations in the North
Sea. 16

Marine Mammals

Impacts of potential oil spills on marine mam-
mals have received considerable attention. Effects
could include coating of animals with oil, ingestion
of oil, and irritation of eyes. Contact with oil may
also contribute to or alter susceptibility to existing
physiological and/or behavioral stresses. However,
‘‘unequivocal evidence for mortality of marine
mammals caused by oiling in the wild has not been
observed.” 17 The potential for adverse effects on
most marine mammals from large and small oil
spills is perceived to be low. Adverse effects in the
immediate vicinity of a spill would be unavoidable,
but, given the mobility and widespread distribu-
tion of most species, the low occurrence rate of large
spills, the relatively small areas affected by spills,

fs M i~~r~s Management  service,  Navarin Basin Lease Offering:
Final Ent’ironmentaf  Impact  Statement (November 1983).

16 Laurie jamela, Lyman ThOrsteinsOn,  and Mauri pelto,  ‘ ‘Oil and

Gas Development and Related Issues, ” in Laurie Jarvela,  Ed., The
Nat’arin  Basin Environment and Possible Consequences of Planned
Offshore Oil and Gas Development (Juneau, Alaska: Outer Continen-
tal Shelf Environmental Assessment Program, May 1984).

1 TM inera]s  Management  service,  Navarin  Basin Lease Offering:
Final En\’ironmental  Impact Statement (November 1983), p. IV-37.

and the rapid dispersion and dilution of small spills,
significant population losses of most species are
unlikely.

Some species are probably more vulnerable than
others, and some species may be particularly vul-
nerable at certain times of the year or while occu-
pying certain habitats. Research to date suggests
that the animals most at risk are those vulnerable
to oiling of fur, such as furred seals, sea otters, and
polar bears. A number of endangered and threat-
ened species occur in prospective OCS development
areas. Other cetaceans inhabiting subarctic seas
during all or part of the year include right, fin, sei,
blue, humpback, gray, and sperm whales. Some
of these whales (for example, gray whales) migrate
considerable distances, and may potentially come
in contact with oil in several OCS regions.

Several examples of areas where marine mam-
mals would be particularly vulnerable include:

St. Matthew Island. In addition to large seasonal
concentrations of nesting birds, St. Matthew Island
(and nearby Hall Island), is the location of numer-
ous haulout sites for Stellar sea lions, spotted seals,
and walruses. Several species of endangered whales
also inhabit the vicinity. A support facility for
Navarin Basin exploration and development has
been proposed for this Bering Sea island; however,
recent court action denied the facility. In addition
to the possible impact of oil spills, marine mam-
mals and birds in the area may be exposed to fre-

Photo credit: American Petroleum Institute

Offshore energy production must be balanced with
protection of seals and other wildlife
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quent vessel movements, helicopter flights, and con-
struction activities.

The Prihilof Islands. In addition to their impor-
tance to nesting birds, from May through August
the Pribilof Islands are home to over 70 percent of
the world’s population of northern fur seals, which
breed and bear their pups there. Fur seals may be
particularly sensitive to oiling since they rely on
their fur for thermal protection, and oil can destroy
its insulative properties. Oil spill trajectory models
indicate that a St. George Basin spill could possi-
bly reach the Pribilof Islands.18

Unimak Pass. Unimak Pass through the Aleu-
tian Islands is a major migration corridor for en-
dangered gray, fin, and humpback whales, north-
ern fur seals, and several species of birds (e. g.,
shearwaters and tufted puffins). Although it is pre-
dicted that strong currents would likely rapidly wash
away spilled oil, a spill large enough to significantly
oil the pass in early spring or late fall could expose
great numbers of whales, birds, and fur seals to
hydrocarbons, and could seriously impact regional
populations. In the event of oil and gas discoveries
in the Bering Sea, increased vessel traffic (including
tankers) is expected through the Pass.

Bowhead Whales: A Case Study

Introduction

Bowhead whales are listed as an endangered spe-
cies and could be adversely affected by offshore oil
and gas operations in the Arctic. The degree of their
vulnerability remains uncertain at this time; how-
ever, bowheads are a subject of concern and the
target of several expensive research projects. As a
consequence of their endangered status, the En-
dangered Species Act places specific legal con-
straints on all Federal agency activity affecting the
species. Thus, the potential impacts of offshore oil
and gas activities on the bowhead population must
be considered fully. If these activities are found to
jeopardize the continued existence of bowheads or
other endangered species, the law requires that ac-

tions be taken to ensure their preservation. Actions

] 8H, w. Braham et. al. , ‘‘Marine Mammals, ‘‘ in M. J. Hameedi,
Ed., Proceedings of a Synthesis Meeting: The St. George Basin Envi-
ronment  and Possible Consequences of Planned Offshore Oil and Gas
llevek~prnent  (Juneau, Alaska: Outer Continental Shelf Environmental
Assessment Program, March 1982).

to protect bowhead whales could take the form of
restrictions on or curtailment of Arctic oil and gas
development. Thus, the potential for conflict ex-
ists between the competing national objectives of
energy production and the preservation of an en-
dangered species.

Bowhead whales are also highly prized by the in-
digenous people of the Arctic (the Inuit) as a sup-
plementary source of food and as a part of their
cultural heritage. Activities which threaten bowhead
whales are considered by the Inuit to be a threat
to their culture and their subsistence lifestyle. At
the same time, the annual bowhead harvest by In-
uit whalers may also be a threat to the existence
of the species. The national effort to protect en-
dangered marine mammals competes, to some de-
gree, with the local interest in Arctic subsistence
hunting. Protection of bowhead whales is thus com-
plicated by competing national interests in the pro-
duction of domestic energy and the desire to pro-
tect endangered species as well as by the interests
of Native Alaskans to pursue their traditional
lifestyle. The debate surrounding the bowhead
whale involves complex scientific, political, and
socioeconomic issues for which there are no totally
satisfying answers.

Compared to a pre-exploitation whaling stock
(estimated by the International Whaling Commis-
sion to be approximately 20,000 animals during the
1800s), the minimum population is now believed
to be about 3,900, Census taking has improved in
recent years, so that this number is larger than the
number of whales believed to exist in 1977 (between
800 and 1,200 animals), but the figure is still im-
precise. For hundreds of years, until about the turn
of the century, bowheads were one of the most im-
portant commercial whale species. Commercial ex-
ploitation of bowheads has ceased, but whaling in
several coastal Arctic native communities is still an
important cultural activity.

Bowhead whales winter in the Bering Sea, gen-
erally south and west of St. Lawrence Island (the
full extent of the area they use is unknown). In
March and April they begin their northward migra-
tion, using the lead systems that develop in the ice
cover. The whales follow nearshore open leads past
Point Hope, Cape Lisburne, and Point Barrow and
then move further offshore en route to their sum-
mer range in the eastern Beaufort Sea off Canada.
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After about mid-September the whales begin their
return migration to the Bering Sea. The migration
corridor is bounded on its landward side by approx-
imately the 20-meter isobath and extends on its
seaward side to at least the 50-meter isobath. It is
during the migration periods when the whales are
closest to the coast that they are hunted by Inuit
(Eskimo) whalers and, at the same time, may be
most vulnerable to potential disturbance by the
activities of the oil and gas industry.

Concerned Groups

Among the groups with a stake in the future of
the bowhead whale are the indigenous people of the
Arctic (the Inuit Eskimos of Alaska), environmen-
talists, industry, the Federal Government, and the
State of Alaska.

Inuit. For the Inuit, the bowhead whale is an im-
portant element of cultural identity. Despite the
ongoing changes occuring in Alaska whaling
villages, many traditional activities remain impor-
tant, and the annual hunting cycle remains essen-
tially the same as practiced for generations. Cur-
rently, ten Inuit villages participate in bowhead
hunting. Eight of these ten villages take part in the
spring hunt, and three participate in the fall hunt.
Barrow, given its strategic location, is the only
village to participate in both hunting seasons.

A recent survey indicates that most Inuit con-
tinue to value hunting and fishing highly and to
view these activities as an important source of
food. 19 Data from the same survey also suggest that
Inuit still prefer locally harvested foods (especially
whale meat, although seal and walrus are probably
consumed in greater quantity) despite the influence
of western culture. Inuit maintain that the ‘Eskimo
way of life’ would be severely jeopardized if they
could no longer hunt bowhead whales. In addition
to the food that the whales provide (which is shared
among the members of the community), a suc-
cessful hunt is an occasion for celebration, a sym-
bol of initiation into manhood, and brings prestige
to successful whalers.

Inuit are concerned about potential adverse im-
pacts that offshore oil and gas activities could have

1 gAlaska  Consultants, inc. , Subsistence Study of Alaska Eskimo
Whaling Villages report prepared for the U.S. Department of the In-
terior (’January 1984).

Photo credit: National Marine Fisheries Service

The endangered bowhead whale is important to the
Inuit culture

on bowhead whales. They are concerned about
maintaining a pollution-free marine environment,
about protecting bowhead feeding and nursery
areas, and about preventing seismic survey and
other noise-making activities that may interfere with
the annual hunt or with the health of the species.
Increasing industrial activity in the Arctic highlights
the fact that whale hunting now must compete with
national, and even international, interests. These
concerns have stimulated an active Inuit-sponsored
research program to learn more about the factors
which affect bowhead whales. This research focuses
on bowhead population dynamics (size and growth
rates) and on the possible susceptibility to distur-
bance from various industrial activities.

Environmentalists. The primary concern of en-
viromentalists is for the protection and stewardship
of an endangered species and its marine habitat.
Environmentalists are particularly concerned that
the projected increase in offshore oil and gas activ-
ities may be detrimental to the bowhead whale pop-
ulation. Offshore exploration and development in-
troduces increased levels of industrial noise into the
marine environment and raises the potential for
marine oil pollution, both of which may be harm-
ful to whales. Environmentalists assert that the ef-
fects of noise (particularly noise generated by
marine seismic exploration) and of oil pollution on
bowhead whales should be fully studied, and that
steps should be taken to reduce impacts as much
as possible.
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Most environmental groups are not enthusiastic
about subsistence whaling, but tend to view it as
a legitimate activity so long as vigilant oversight
of bowhead stocks is maintained and traditional
methods are used. A few groups have advocated
the complete prohibition of native whaling of en-
dangered whales. These groups contend that the
result is the same whether the whale is taken by
commercial whalers or native whalers. If the spe-
cies is endangered, they reason, no whaling should
be allowed.

Between 1970 and 1977, there was about a three-
fold increase in the bowhead whale harvest. In
1977, the International Whaling Commission noted
this trend with alarm, and established a quota for
native whalers which has been in effect since the
1978 harvests, reducing the hunt to approximate
historic levels. This quota system is considered an
important management tool by environmentalists
and by the Federal Government.

Industry. The oil and gas industry acknowledges
that under certain circumstances bowhead whales
do respond to offshore hydrocarbon activities, but
does not believe that normal operational activities
constitute a major problem for the health of the
whale stock. Even if some limited, localized, short-
term impacts (e. g., flight response to nearby seismic
activities) are unavoidable, the industry does not
believe that long-term effects from oil and gas activ-
ities will be significant.

Seasonal drilling restrictions have been imposed
and protective buffer zones established to mitigate
the possible adverse impacts to bowhead whales.
Industry’s consistent opposition to these costly
restrictions that reduce operating efficiency is based
on their belief that they are not warranted by the
scientific evidence. However, industry wishes to
avoid unnecessary interruptions in its long-term
operations, and has therefore participated in some
bowhead research projects (for instance, by dedi-
cating geophysical ship time to assess seismic im-
pacts on bowhead whales).

The industry is convinced that, given current
technology and personnel training, the possibility
of a major blowout in the Arctic is remote, and that
even if such an accident were to occur, the capa-
bility to recover most spilled oil and thus to avoid
harm to whales, is adequate. Since the first stipula-

tions attached to the 1979 joint Federal/State lease
sale in the Beaufort Sea, lease stipulations inside
the barrier islands have become less stringent. How-
ever, industry is still unhappy with seasonal drilling
restrictions.

The Federal Government. The Federal Govern-
ment is responsible for promoting OCS develop-
ment, protecting endangered species, and ensur-
ing that Native interests are considered. The desire
to stimulate domestic petroleum production was the
primary reason for the Administration’s decision
to accelerate leasing of OCS lands. In addition, the
sale of leases for OCS energy exploitation is the
second-ranked source of Federal revenues, and
OCS resources are seen as insurance against po-
tential international energy supply disruptions.

Federal development and protection objectives
are potentially in conflict, particularly since leas-
ing is now taking place at a faster pace in Alaskan
offshore areas. However, several Federal laws pro-
vide for the protection and management of bow-
head whales. The Endangered Species Act of 1973
prohibits the taking, harassing, importing, export-
ing, or interstate trading of any endangered spe-
cies, their parts or products. However, the take by
Alaska natives is exempted. The Marine Mammal
Protection Act of 1972 protects all marine mam-
mals from any undue influence or exploitation by
U.S. nationals and forbids importation of any
marine mammal products into the country. ‘‘Sub-
sistence’ hunting is permitted as long as the stocks
can support the harvest, and specific conditions are
met.

The Endangered Species Act specifies that it is
the responsibility of all Federal agencies to conserve
endangered species. Each Federal agency is re-
quired to ensure, in consultation with the Fish and
Wildlife Service or the NMFS (as appropriate, for
species under their respective jurisdictions), that
any action it authorizes, funds, or conducts is not
likely to jeopardize the continued existence of an
endangered or threatened species or result in the
adverse modification of its critical habitat. Thus,
MMS must consult with the NMFS on the prob-
able impacts to bowhead whales that might result
from many OCS activities for which it issues per-
mits. NMFS then issues a biological opinion con-
cerning the likelihood that these impacts will jeop-
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ardize the survival of the species. If so, NMFS also
describes ‘‘reasonable and prudent alternatives’
to the activity that would avoid jeopardy.

In practice, NMFS also includes in its biologi-
cal opinions recommendations and suggestions that
it feels would help conserve the species, although
the Act does not require that they be included.
MMS is not legally required to adopt these recom-
mendations, suggestions or alternatives to avoid
jeopardy so long as the mitigating measures it does
adopt are consistent with the alternatives, would
effectively preclude jeopardy, and satisfy the intent
of the law.

Some dispute the right of the MMS not to ac-
cept all parts of biological opinions. DOI's ‘veto
power’ has been criticized by those who contend
that NMFS recommendations should be binding.
However, biological opinions carry weight in the
courts, so DOI must have good reasons for not im-
plementing every NMFS recommendation or risk
being litigated. The biological opinion process has
evolved over the years, and NMFS recommenda-
tions for avoiding jeopardy to the species are less
specific than they once were.

In 1981, the NOAA and the Alaska Eskimo
Whaling Commission signed a cooperative agree-
ment to implement the limited bowhead quota
allowed by the International Whaling Commission
(IWC). For calendar years 1981, 1982, and 1983,
a quota was established by the IWC for the Ber-
ing/Beaufort/Chukchi Sea stock of 45 bowheads
landed and 65 struck, with a maximum of 17 to
be landed in any one year.20 (65 whales were struck,
and, of these, 34 were landed). For 1984 and 1985,
43 strikes have been allowed (0.55 percent of the
estimated population per year), but no more than
27 can be made in either year. The agreement
specifies whaling techniques, monitoring proce-
dures, and division of responsibilities.

Alaska. The State must consider the welfare of
its citizens, and, in this particular case, the wel-
fare of those engaged in native whaling. Similarly,
the State is concerned with environmental protec-
tion. Moreover, since the State derives a major pro-
portion of its revenues from the oil and gas indus-

Zowl]]iam F. Gu5ey,  ~ow~ea~ (Houston,  Texas: Shell Oil Com -

pany, June 1983), p. 87.

try (although none at the present time from Federal
OCS leases), it has a major stake in fostering re-
sponsible oil and gas development. These interests
may be conflicting if oil spills or industrial noise
associated with development adversely affect the
environment or Native hunting.

The State believes that further research should
be undertaken. The State also is concerned about
the capability of industry to clean up oil spills and
about the effects of such spills on bowhead whales.
For these reasons, in responding to the Draft Envi-
ronmental Impact Statement for the 1984 Diapir
Field Sale No. 87, the State of Alaska recommended
that sensitive blocks in the eastern and western parts
of the sale area be deleted and that all proposed
stipulations in the DEIS be adopted. In general,
the State believes that mitigating measures are
preferable to tract deletions if adequate scientific
information is available or if existing technologi-
cal capabilities are adequate; however, it was not
felt at that time that these concerns had been ade-
quately studied.

More recently, the State’s position regarding
bowhead whales was addressed in its decision to
allow exploratory drilling in the Beaufort Sea where
the capability to clean up oil spills in broken ice
can be demonstrated. However, in reaching its
decision to allow longer drilling periods in certain
circumstances, the State reviewed existing bowhead
whale and related knowledge and concluded that:
1) the likelihood of a large oil spill from exploratory
drilling was small; 2) the probability that migrating
bowhead whales would encounter spilled oil was
also small; 3) oil spill countermeasures for com-
bating spills from artificial islands are now ade-
quate; and 4) prohibition of exploratory drilling and
other downhole activity during whale migrations
is an adequate measure to ensure that bowheads
are not unduly disturbed by industrial noise. The
State recognizes that information gaps still exist and
that its decision was based on a large amount of
probabilistic data, but it is satisfied that exploratory
activities in nearshore areas can be conducted with-
out significant impacts on bowhead whales.

Potential Impacts

The June 1984 Diapir Field Final Environmental
Impact Statement for Sale No. 87 and accompa-
nying comments on the Draft Environmental Im-
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pact Statement provide an overview of the current
state of knowledge concerning the impacts of oil and
gas development on the bowhead whale.

Noise. Bowheads may react to noise associated
with offshore activities. The ocean is naturally noisy
owing to sounds created by rain, wind, ice, and
the animals themselves. However, noise pollution
has been of concern in recent years because some
marine mammal species seem to rely heavily upon
sound for communications with one another and
for acquiring information about their surroundings.
Since many offshore industrial activities create in-
tense sounds, there has been concern that such
sounds may disturb marine mammals and also
mask the ‘‘natural’ sounds that are apparently im-
portant to these mammals. In evaluating the po-
tential effects of noise from industrial operations,
it is important to consider ambient noise levels, the
characteristics of noise from industry sources and
from marine mammals, the propagation of sound
in water, hearing by marine mammals, the ‘ ‘zone
of influence’ of noise from industry sources, and
documented reactions of marine mammals to in-
dustrial noise.21

Sound can be generated by passing boats and
ships, by open-water geophysical seismic explora-
tion, and by on-ice activities or onshore installa-
tions. The intermittent sound generated by seismic
surveys is the most intense type of sound. Short-
term behavioral reactions to seismic activity and
vessels may include flight from the area, changes
in surfacing and dive times, and temporary changes
in direction. However, responses of bowheads to
seismic activity have been much less clear-cut than
responses of bowheads to moving vessels.

Evidence demonstrates that bowheads react to
low-flying aircraft by diving suddenly and thus are
sensitive to aircraft disturbance. Other sources of
noise include drilling activities and dredging and
gravel island construction, none of which is ex-
pected to be as disturbing to whales as vessel noise.
Adding the small effects of all these noise distur-
bances together, MMS has concluded that during
the spring and fall migratory period, noise from
seismic activity on leased tracts or from vessels or

“W. J. Richardson et. al., Effects of Offshore Petroleum Opera-
tions on Cold Water Marine Mammals (American Petroleum Insti-
tute, October 1983).

aircraft could have moderate impacts on bowheads.
That is, a portion of the regional population could
change in abundance and/or distribution over more
than one generation, but is unlikely to affect the
regional population. The North Slope Borough and
many environmental groups disagree with this over-
all conclusion, and believe that MMS has tended
to downplay evidence suggesting greater effects.

Oil pollution. Few observations of the responses
of bowhead and other whales to oil spills have been
made. It is unknown whether or not large cetaceans
are able to detect hydrocarbon pollution. Dolphins,
however, have shown an ability to detect and avoid
oil. The rough nature of bowhead whale skin sug-
gests that bowheads maybe more vulnerable to af-
fects of surface contact with oil than most cetaceans.
Concern has also been expressed that bowhead skin
and eyes may be sensitive to oil contact, but it is
unknown whether contact would be harmful. In-
halation of toxic substances and plugging of blow-
holes by oil have also been cited as possible, but
unlikely, threats.

The potential effect of oil on bowhead feeding
is another type of adverse impact. Bowheads may
not be able to differentiate between hydrocarbon-
contaminated and uncontaminated food. If the
baleen plates of bowhead whales become fouled by
oil, feeding efficiency is decreased, although recent
experiments have shown only minor and short-lived
reductions in efficiency. Indirectly, bowheads may
be adversely affected if food sources are reduced
by acute or chronic hydrocarbon pollution, but such
pollution would have to be very widespread in or-
der to have a serious effect.

The impact of an oil spill on the bowhead whale
population would vary depending upon the volume
of oil spilled, the amount of oil in the water col-
umn, the extent of weathering of the oil, the pro-
portions of habitat affected, the numbers of whales
present, and other factors. The MMS considers the
probability that oil from an accidental spill will
come in contact with whales in the offshore leads
to be very low, particularly “since whales are not
present in the lease offerings at all times, and if cer-
tain tracts are deleted from lease consideration. ’22

ZZMiner~s Management  &rvice, Diapir  Field Lease Offering: Find
En\’ironmental  Impact Statement (March 1984), p, IV-1OO.
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MMS concedes that localized effects of spills could
occur, but believes that the probable degree of re-
gional impact from oilspills within the lease area
will be minor. Other groups believe the impact
could be severe in the case of a major oil spill, and
the NMFS, as noted above, has concluded that an
uncontrolled blowout or major oil spill could jeop-
ardize the continued existence of the species if
whales are present and encounter spilled oil.

In the Final Environmental Impact Statement
for the August 1984 Diapir Field lease sale, MMS
concluded that the overall regional impact of the
combined effects of noise and oilspills resulting from
the original proposal was not expected to exceed
‘‘moderate. Moreover, if sensitive tracts in the
western and eastern portions of the Diapir Field
sale area were deleted, the combined potential
adverse effects on bowhead whales were expected
by MMS to be minor. Both the State of Alaska and
the North Slope Borough supported these tract dele-
tions in order to reduce potential disturbances to
the whales in the spring ice lead system and dur-
ing the fall migration offshore of Point Barrow. As
a result, a 20-mile buffer zone was established
around Barrow, where the Inuit conduct their hunt;
and, although no tracts were deleted in the east-
ern Beaufort Sea, a study has been initiated to de-
termine whether this area is an important habitat
where oil and gas exploitation should be restricted.
Borough residents believe this is a major improve-
ment over the original lease plan. 23

While the MMS bases its conclusions on the best
available information, there are still gaps in knowl-
edge about bowhead whales. Hence, despite the fact
that bowhead whales have been one of the most
studied of the endangered species, there is still
disagreement concerning the probable effects of oil,
noise, and other aspects of human intervention on
the behavior, survival, and reproduction of in-
dividuals and populations.24

23’ ‘Plans for Oil Leases Would Protect Whales, The New York
Times (August 5, 1984), p. 27.

Z4L, Lee Eberhardt  and R. J. Hofman, ‘‘Existing Programs, Tech-
nology, and Requirements Relati~.e  to the Conservation and Protec-
tion  of Marine Mammals in the U, S. Fishery Conservation Zone
and in the Southern Ocean, in Technology and Oceanography,
(Washington, DC: Office of Technology Assessment, 1981).

Research Priorities

Four general areas for future research appear to
be especially important.

Population studies. There is a continuing need
for more precise information about the status of the
bowhead whale population. Shore-based censuses,
aerial surveys, and/or acoustical detection meth-
ods have been employed in bowhead whale popu-
lation studies for about 8 years, yet scientists still
have not satisfactorily defined population param-
eters. Reliable information is needed about the cur-
rent and the historic distribution, abundance, and
productivity of the population. Currently, it is
believed that calves account for at least 7 percent
of the population, and that the distribution among
age classes is about normal. However, it is not yet
known whether the bowhead population is grow-
ing, stabilized, or decreasing or what the natural
mortality rate is. Such information is important in
order to determine population status and trends to
aid in conserving the species. It is also important
to facilitate setting quotas for Native whalers. Thus,
if the yearly increment in the bowhead population
can be accurately determined, it will be possible
to allocate, with a much larger degree of confidence,
a portion (e. g., one-half) of this increment to native
hunters.

One hypothesis that has been put forth recently
is that the Beaufort Sea bowhead whale population
may be a distinct sub-population or feeding group.
While feeding groups in the Chukchi and Bering
Seas have been decimated, the Beaufort Sea stock
may, in fact, be healthy and possibly as numerous
as before commercial whaling began. This hypoth-
esis will be difficult to test; however, historical data
make it clear that large numbers of bowheads once
existed in the Bering and Chukchi Seas in June,
July and August. Thus, of an original western Arc-
tic bowhead population of perhaps 20,000 animals,
it has been suggested that only one-quarter to one-
third of these animals comprised the Beaufort Sea
sub-population. Since there are now known to be
a minimum of 3,900 bowhead whales, the present
stock may be very near historical levels. Thus, as
a corollary of this hypothesis, until the Bering and
Chukchi stocks can be repopulated, one cannot ex-
pect the bowhead population to recover, because
it involves distinct sub-populations. If this hypo-
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thesis can be proven, rethinking of bowhead whale
stock management would be in order.

Effects of noise. Better understanding of these
effects will aid in establishing appropriate ‘‘zones
of influence, thereby enabling better protection
of the whales from noise associated with industrial
activities. If one knows the noise levels of an in-
dustrial activity and the propagation characteris-
tics of the surrounding waters, then it is possible
to determine how far the sound travels and its level
of impact at various distances from the source. It
is much more difficult to determine the effect of
noise on the whale, in large part because it is diffi-
cult to control all aspects of experiments. Results
from the most recent study have shown that whales
do not exhibit avoidance behavior beyond four
miles from seismic activities, and that behavioral
changes between about 2 and 4 miles are only tem-
porary. 25 Although the presence of whales in the
vicinity of industrial activities in the Canadian
Beaufort has declined since 1980, evidence prov-
ing a cause and effect relationship between indus-
trial activities and the decline has not been estab-
lished. Canadian efforts to address this question are
currently underway.

If bowhead whales have a threshold level above
which noise causes detrimental effects, then a zone
of influence— generally delimited by a circle—can
be calculated. The zone delimits the area within
which activities (e. g., seismic activity) may be re-
stricted when whales are present. Several zones may
be postulated, the size of which vary according to
the level of sound and/or the degree of disturbance;
however, with currently available information,
determining zones of influence may be a theoreti-
cal exercise. MMS has established a 5-mile zone
of influence, pending receipt of new data. The
NMFS concurs with this decision. Both agencies
feel that more information is necessary, however,
and MMS has established an experimental program
with cooperating oil and geophysical exploration
companies to obtain more data concerning whale
reactions to seismic activities.

Cumulative effects of industrial activities. Such
effects are extremely difficult to assess, particularly
in the absence of development. However, it is im-

ZsMiner~S  Mmagernent service, “Observations on the Behavior
of Bowhead  Whales in the Presence of Operating Seismic Explora-
tion Vessels in the Alaskan Beaufort  Sea” (Technical Report, 1985).

portant to know whether whales are likely to per-
manently vacate oil and gas development areas or
whether they might, in fact, become accustomed
to development activities as seems to be the case
with gray whales in Southern California. In addi-
tion, as offshore Arctic development increases,
whales are likely to encounter more industrial activ-
ity. Thus, it is possible that noise and pollution ef-
fects, which, in isolation, may not be detrimental,
may have a cumulative impact as whales encounter
these effects along their migratory route.

Identification of sensitive habitats, including pri-
mary feeding areas and nursery areas within U.S.
and Canadian waters. Migrating bowheads in
spring do not feed extensively. However, there is
new, but as yet unsubstantiated evidence that the
area between Barter Island and the Canadian bor-
der is an important habitat area where bowhead
whales feed on their westward fall migration. Con-
cern has been expressed by the North Slope Bor-
ough and other groups that seismic and oil activi-
ties in this area may adversely affect bowhead
feeding at a critical time and, hence, that the
bowhead population may be affected. Scientists
would like to be able to correlate the distribution
of organisms in these areas with whale feeding
habits. In 1985, MMS plans to study the impor-
tance of the area east of Barter Island to bowhead
whale feeding. Better knowledge of feeding areas
will aid understanding of migratory patterns and
in conservation of the whale’s ecosystem.

Some specific tasks have been identified by the
Interorganization Bowhead Whale Research Plan-
ning and Technical Coordination Group.26 The
group agreed that the highest priority short-term
(1983) research needs included:

●

●

●

Continuation of studies of recruitment using
photography.
Completion of the evaluation of the sources
of bias in census taking and improvement of
the accuracy of the census count (at Point
Barrow).
Study of the distribution of bowheads in sum-
mer to facilitate estimating total abundance
and migratory behavior.

zbNation~  Marine Fisheries Service, ‘‘Report of the Second In-
terorganization Bowhead  Whale Research Planning and Technical
Coordination Meeting” (Washington, DC: NOAA Technical Memo-
randum, April 1983).
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●

●

●

Identification and evaluation of possible
feeding areas in the Beaufort Sea in summer
and autumn.
Determination of the effects of seismic opera-
tions (through a boat-whale interaction study).
Initiation of a review of the state-of-the-art of
bowhead knowledge.

This last task is important because there has been
a rapid accumulation of information in the past few
years, but a much slower rate of synthesis. More-
over, it could be a very useful exercise in order to
reach a scientific consensus on the key issues. Other
important but less pressing studies were also iden-
tified by the group.

Current Research

Research on bowhead whales is conducted by
several organizations, but primarily MMS. MMS
is conducting surveys to detect when whales are
present in areas where they could be disturbed by
seismic activities. They are also doing basic
behavior and perturbation studies, and, in the Ber-
ing Sea, distribution and abundance studies. Since
1980, MMS has funded four studies related totally
or in part to the effects of noise on endangered
whales. The funding for these studies through 1983
was about $4.3 million.

NMFS is responsible for the management of
bowhead whales. The National Marine Mammal
Laboratory in Seattle, Washington, is involved in
bowhead whale research. NMFS research focuses
on understanding the life history and population
dynamics of bowhead whales. During the spring
migrations, bowheads are counted from ice camps,
and during the summer photo-identification sur-
veys are conducted.

The North Slope Borough and Alaska Eskimo
Whaling Commission receive much of their re-
search funds from the Alaska Legislature. Their re-
search focuses on biological studies of animals taken
in harvest. They have also conducted population
counts of bowheads as they move north in the
spring. Recently, hydrophones have been used at
the counting stations to try to account for the whales
which pass beyond the view of visual counters or
travel when the leads are closed. The North Slope
Borough has organized and convened several
bowhead whale symposia.

The oil industry also has contributed to the
bowhead whale research effort. Particularly valu-
able was the large research effort undertaken in
1981 which led to the discovery of a better means
to estimate the rate of calf production.

In comparison to the funds spent on other en-
dangered species, a large proportion of available
money has been spent on bowhead research. In
large part, this is due to expensive logistical require-

ments, and to the necessity of using ships and air-
planes. Despite the large sums of money that have
been spent, most scientists are reluctant to make
unqualified statements concerning bowhead whale
population, reproduction, or the effects of noise and
oil contamination.

The reasons for large bowhead whale research
budgets are at least in part political. Native Alas-
kans hope that research results will help them both
to justify a continued, if not expanded, whale hunt
and to protect the health of the species. The oil in-
dustry hopes that research results may lead to less
restrictive stipulations, and the Federal Govern-
ment must try to balance competing national and
international objectives. In addition, the special
status of bowhead whale research stems in part from
the legal mandate granted by the 1973 Endangered
Species Act and the 1972 Marine Mammal Pro-
tection Act.

Operational Restrictions

MMS can mitigate potential adverse impacts that
oil and gas activities may have on bowheads by
deleting tracts or by specifying lease stipulations
and conditions in operating permits, some of which
NMFS suggests in its biological opinion. These may
take the form of drilling restrictions during migra-
tion or broken ice periods, restrictions on seismic
activities when whales are within the vicinity (e. g.,
within a 5-mile zone of influence), and/or direc-
tions to vessel operators on how to comport them-
selves in the presence of whales. For instance, in
the 1979 Federal/State Beaufort Sea Lease Sale the
recommendations of scientists were followed and
a 7-month seasonal drilling closure effective for 2
years was proclaimed. In the 1982 Diapir Field lease
sale, drilling restrictions were reduced so as to apply
only to specified tracts and only during the 2-month
fall whale migration. Moreover, MMS did not

38-749 0 - 85 - 7
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adopt NMFS’s recommendations in its biological
opinion calling for drilling restriction periods to be
extended so as to ensure that areas occupied by
migrating whales are free of oil by the time the
whales arrive. MMS did not believe that the low
level of risk of a major oil blowout or spill during
exploration justified such a precaution. In the 1984
sale, drilling and other downhole activity has been
restricted in the periods of April 15 through June
15 and September 1 through October 31 in the
western blocks and between August 1 and October
31 in the eastern blocks,

MMS may also publish a “notice to lesees and
operators. This is advisory and applies to those
activities which take place after the lease sale but
before development or production plans are sub-
mitted. For instance, MMS may advise lessees to
use aircraft to ensure that no bowhead whales are
within 5 miles of seismic operations.

The findings of bowhead whale researchers have
influenced Federal OCS lease decisions and stipula-
tions in the past. Differences of opinion exist, how-
ever, concerning whether science or political con-
siderations are more important in determining
mitigating measures. Some scientists have sug-
gested that “political issues and [especially] the de-
sire to accelerate development on the OCS pre-
dominated over scientific considerations in the
[1982] sale. ”27 For instance, bowhead whale migra-
tion data were collected between 1979 and 1982,
but, in the view of these scientists, the new data
did not justify relaxing the seasonal drilling restric-
tion. Conversely, much more data were available
by 1982—it was clear by then, for instance, that
the spring migration takes places well offshore and
that the fall migration corridor lies in water from
20 to 50 meters deep—and restrictions were re-
duced in light of this new information.

27JaCqUeline  G’ebrneie’, “The Role of Science in the Alaskan Outer
Continental Shelf Oil and Gas Leasing Decision Process’ (Master’s
Thesis, Institute for Marine Studies, University of Washington, August
1983).

Stipulations currently in place to mitigate impacts
on bowhead whales are operational in nature, i.e.,
they affect operating procedures. Alternatively, one
might consider stipulations requiring the design of
offshore structures and ships aimed at reducing in-
dustrial noise to an acceptable level. Rather than
being required to curtail activities in the presence
of whales, industry could be offered an opportunity
to design, for example, quieter ships. This regula-
tory approach is favored by some environmen-
talists, but they admit that far too little information
is currently available for designing appropriately
quiet technology, particularly given the lack of
knowledge on the effects of noise on marine mam-
mals. Moreover, designation of this type of stipu-
lation would probably be beyond the current au-
thority of the MMS. However, if such design
regulations proved to be less costly to the oil in-
dustry than operating restrictions, industry may be
receptive.

Current policies regarding protection of bowhead
whales from the impacts of oil and gas activities and
native whaling include limited and closely con-
trolled Inuit hunting, stipulations controlling
drilling and other activities during specified peri-
ods, and continuation of relevant scientific research.
The aim of these policies has been to balance com-
peting national interests. However, differences of
opinion persist concerning their adequacy. Both the
North Slope Borough and the environmentalists
have pushed for greater bowhead whale protection,
while the oil and gas industry believes drilling
restrictions to be unwarranted based on the infor-
mation available concerning whale migrations and
on the safety record of OCS operations. Some
alteration and/or finetuning of existing policies
(e.g., alteration of whale quotas, changes in the ra-
dius of the zone of influence, or further tract dele-
tions) may be necessary, depending upon the re-
sults of further scientific research. However, no
significant changes of policy are likely to be neces-
sary in the near term.
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OIL SPILLS

Introduction

As the U.S. oil and gas industry begins explora-
tion of deepwater and Arctic OCS areas, questions
are being raised concerning the effectiveness of tech-
niques and equipment for combatting oil spills in
frontier areas. Industry argues that it is prepared
for the possibility of spills in both Arctic and deep-
water areas, and that the risk of catastrophic spills
is very low. Although the petroleum industry has
not had a drilling or production-related oil spill in
U.S. waters as large as the Santa Barbara blowout
since 1969, major spills in other parts of the world
(for example the 1979 Ixtoc 1 blowout in the Gulf
of Mexico) and a number of sizeable tanker casual-
ties have heightened the public’s awareness of the
risks and consequences of oil spills.

The offshore oil and gas industry has a good oil
spill prevention record. However, the industry has
little experience producing oil in Arctic and deep-
water frontier areas. With the exception of Cana-
dian and North Sea operations and Cook Inlet oper-
ations in State waters in Southern Alaska, the
industry’s offshore operating experience and oil spill
data are derived largely from operations in tem-
perate regions, such as the Gulf of Mexico and Cali-
fornia. Notwithstanding the oil and gas industry’s
plans and preparations for oil spills, it is still un-
certain whether the industry will be able to make
effective use of currently available equipment and
countermeasure strategies to recover significant
amounts of spilled oil in frontier areas. Although
industry has equipment on hand and can airlift ad-
ditional equipment to a spill site if necessary, this
equipment has never been proven under realistic,
at-sea conditions.

Most oil spill containment and cleanup technol-
ogy has been developed for nearshore and tem-
perate regions and may be unsuitable for Arctic or
deepwater areas. Arctic oil spill countermeasures
may be complicated by extremely cold tempera-
tures, the presence of ice, long periods of darkness,
intense storms, and lack of support facilities in most
areas. Hence, the risk of oil spills in the Arctic may
sometimes be greater than the risk in temperate
areas. At least partially offsetting this factor, how-

ever, is the higher level of engineering in the Arc-
tic and the significant attention paid to safety fac-
tors. Risks have been analyzed and are carefully
considered in the planning process, but there is little
offshore Arctic operating experience on which to
base risk estimates. In deepwater areas, high sea-
states may be encountered, and the greater distance
from shore may create logistical problems for oil
spill cleanup. Existing cleanup technologies have
proven effective only in placid, protected waters.

The number of frontier area spills that may oc-
cur, and, therefore, the total amount of oil that may
be spilled is related to the amount of oil that will
be found and produced. Predictions concerning the
amount of oil frontier areas will yield are consid-
ered highly speculative, and thus the possible dan-
ger of oil spills is also uncertain. MMS uses oil spill
risk analyses to estimate the probability of oil spills
occurring in offshore areas it proposes to lease.
Based on historic data from the U.S. OCS, MMS
has determined that 3.9 spills of 1,000 barrels or
greater and 1.8 spills of 10,000 barrels or greater
can be expected for each billion barrels of oil pro-
duced and transported. Predicted spill types and
corresponding rates are shown in table 7-2. Al-
though no oil has yet been produced from the Fed-
eral Arctic OCS, and the United States has only
recently begun production from areas of about
1,000-foot water depths, the probability that one
or more spills of both 1,000 barrels or greater and
10,000 barrels or greater will occur over the pro-
ductive life of each lease sale area is considered to
be very high, based on past statistics.28

laMlne~~S  Management  service,  Natrarin  Basin Lease Offering:
Final Environrnentd  Impact Statement (November 1983), p. IV-4.

Table 7-2.—Oil Spill Probabilities
(predicted spills per billion barrels of oil produced)

1,000-barrel 10,000-barrel
Source of spills oil spills oil spills

Platforms . . . . . . . . . . . . . . . 1.0 0.44
Pipelines . . . . . . . . . . . . . . . . 1.6 0.67
Tankers at sea . . . . . . . . . . . 0.9 0.50
Tankers in port . . . . . . . . . . 0.4 0.15

Total . . . . . . . . . . . . . . . . . 3.9 1.76
SOURCE: Minerals Management Service, Navadrr  6as/n Lease Offering: final Err-

virorrrnenta/ hrrpact Statement, November 1983
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Industry’s capability to effectively deal with
spilled oil in the frontier regions depends on two
factors: 1) preparedness with regard to counter-
measures strategies, logistical support, equipment
availability, and planning; and 2) performance, ef-
fectiveness, and suitability of the containment and
cleanup equipment. Industry has met current State
and Federal requirements for pre-spill preparation.
The major uncertainty, however, is how equipment
which is currently available will actually perform
under the conditions commonly encountered in
Arctic and deepwater areas. Although the state-of-
the-art of cleanup technology has advanced in re-
cent years, for the most part, only rough qualitative
measures of its effectiveness exist. Little quantitative
data about equipment performance exists, and most
of that which does exist is derived from relatively
inexpensive and easily controllable simulations and
small-scale tank tests rather than from expensive
testing under real-life conditions. In many in-
stances, the manufacturer’s claims and the vendor’s
specifications are all the information available to
gauge the effectiveness of the equipment.

There are two major types of oil spills: blowouts
and tanker spills. The sudden, uncontrolled escape
of hydrocarbons from a well is known as a blow-
out. Oil well blowouts differ from tanker spills in
that the discharge rate of a blowout is often slower
and usually occurs over a longer period of time.
Tanker spills could involve the release of a large
amount of oil over a relatively short period of time.
The behavior of the discharge, countermeasures
strategies, and the potential impact of a blowout
spill are thus different than for tanker spills.
Countermeasures strategies vary for blowouts de-
pending upon the depth of the blowout (e. g.,
whether it is a surface blowout from an artificial
island or a shallow or deepwater blowout resulting
from a drillship accident), the amount and stability
of ice cover (e. g., moving pack ice, broken ice, or
open water), and the sea state.

If a blowout cannot be controlled quickly, large
quantities of oil and gas may be released. If the
blowout occurs on the sea floor, the difficulties of
control are compounded; and if it occurs under-
water and under moving ice, it can be extremely
difficult to control. It has been estimated that an
uncontrolled sub-sea blowout in the Beaufort Sea
lasting one year (although improbable) could re-
lease about 500,000 barrels of oil.

Some characteristics of blowouts make them
easier to handle than tanker spills. First, potential
spill locations are known; thus, spill containment
and cleanup equipment can be prepositioned and
variables affecting the spill’s behavior (currents,
wind patterns, etc. ) can be studied before the event.
Second, the release rates of blowouts are generally
lower than release rates of tanker spills. If a blow-
out can be quickly controlled, relatively less equip-
ment may be needed to clean up this type of spill.
And third, oil from a blowout is often initially in
a fresh, fluid state. This characteristic makes
cleanup easier. However, the oil does not remain
fresh for long, and once it has weathered, it is more
difficult to recover.29

There have been several proposals to transport
Arctic hydrocarbons by ice-strengthened or ice-
breaking tankers. The proponents of these proposals
(e.g., Dome Petroleum) have designed tankers to
minimize the risk of a spill. Nevertheless, the pos-
sibility of a tanker spill in the Arctic—if and when
tankering becomes viable—cannot be discounted.
It is impossible to predict the exact location of
tanker spills. Equipment cannot be positioned in
advance, and it is therefore very difficult to imple-
ment a fast response before extensive oil spreading
and weathering occurs. Tanker spills may result in
the release of a large amount of oil during a short
period of time. Responses to such spills would re-
quire a large amount of equipment and manpower.

Limits to Effective Countermeasures

Environmental Variables

Whether a spill is from a blowout or a tanker ac-
cident, a number of environmental variables will
affect the response effort. One of the most impor-
tant is the amount of ice present. Spills may occur
either in open water, under conditions of partial
ice coverage, or in solid landfast or pack ice. Those
which occur in complete ice cover are probably the
easiest to control. In such instances, the most prac-
tical countermeasures technique currently available

Zgsee S, L, Ross EnVirOnrnent~  Research Limited, Potentia/  Large
Oil Spills Offshore Canada and Possible Response Strate~”es  (Envi-
ronment Canada, March 1982), oil Spill  Countermeasures: The
Beaufort  Sea and the Search for Oil (Canadian Department of Fish-
eries and the Environment, 1977), and Evaluation of Industry Oil
Spill Countermeasures Capability in Broken Ice Conditions in the
Alaskan Beaufort  Sea (Alaskan Department of Environmental Con-
servation, September 1983).
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probably is to burn the oil on the surface of the ice
or, if spilled under the ice, to burn it as it ac-
cumulates in melt pools during the spring breakup.
Open water spills, particularly in the high sea states
common in the Bering Sea, are much more diffi-
cult to clean up. For instance, contamination from
a summer tanker spill is not likely to be significantly
reduced using currently available cleanup technol-
ogy. High sea states would, however, promote nat-
ural dispersion.

In many ways, however, the most difficult spills
to clean up may be those which occur in partial ice
cover. Most oil spill containment and cleanup tech-
nology has been developed for temperate region
spills and may not be sufficiently effective when
used in partial (or broken) ice. Some promising
techniques have been developed recently, but all
require further development, testing, and integra-
tion into an overall response strategy. The broken-
ice period varies by year and by location. In the
Beaufort Sea and Chukchi Seas, this period lasts
approximately 3 to 7 weeks during breakup and 3
to 6 weeks during freezeup. Thus, the most diffi-
cult conditions in which to clean up spilled oil last
from 6 to 13 weeks each year. A generalization
about the Bering Sea is not possible since the Ber-
ing varies in climate from north to south. Some
areas of the Bering Sea may have broken ice at any
time of the year.

Other environmental variables also affect the per-
formance and efficiency of equipment and the over-
all response effort. The velocity of the ice is im-
portant, since it is much more difficult to operate
in moving ice than in stationary (or landfast) ice.
The characteristics of the ice are also important.
Solid ice, for instance, provides an excellent plat-
form from which to stage countermeasures, but it
is extremely difficult to maneuver equipment (such
as barges or skimmers) when ice coverage is ex-
tensive, Conversely, the operation of equipment in
old ‘‘rotten ice or in thin, early season ‘‘grease’
ice is probably easier than in solid ice, but these
types of ice cannot be used as a countermeasures
platform.

Inasmuch as the wind speed, sea state, and cur-
rent strength affect both the rate at which oil is
dispersed and the deployment and operation of
countermeasures equipment, cleanup efficiency is

also influenced by these variables. Water temper-
ature also plays a role because colder temperatures
increase the viscosity of the oil, thus reducing
spreading. However, in very viscous oil mechani-
cal cleanup is difficult, and the effectiveness of
chemical dispersants is reduced.

Lack of Support Facilities

The absence of roads and support facilities
throughout much of the North Slope and Western
Alaska will make oil spill countermeasures difficult
even if appropriate cleanup technology is available.
There are few roads in these areas. Thus, land ac-
cess to staging areas for offshore spills and/or threat-
ened shorelines is rarely possible, and extensive use
of aircraft is required. In addition there are no
refineries, little manpower, few housing facilities,
and few disposal sites. Some of the resources which
could be mobilized in more populated areas in the
event of a major spill simply do not exist in the Arc-
tic. Conversely, industry argues that because Arc-
tic areas are so remote, they must be self-sufficient.
Located in the Prudhoe Bay area are fixed wing
aircraft, helicopters, air cushion vehicles, roligons,
trucks, boats, barges and personnel which could be
mobilized rapidly in a local emergency.

Difficult Working Conditions

Difficult working conditions pose a general
limitation on the capability of industry to clean up
offshore Arctic oil spills. Although techniques,
equipment, and clothing have been developed to
minimize the effects of intense cold, and person-
nel have received specialized training, human effi-
ciency is reduced in cold climates, and safety is cor-
respondingly more difficult to ensure. Even with
the best of protection, it is not possible to work out-
side for long periods of time. Generally, responses
to accidents in cold environments take more time
and equipment problems are greater, although lit-
tle reliable data exists concerning the precise effects
of cold on either human or equipment efficiency.
The possibility that a spill may occur during the
long Arctic night or during times of persistent fog
also poses problems of efficiency industry will be
able to make effective use of currently available
equipment and countermeasure strategies to re-
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cover significant amounts of spilled oil in frontier
areas.

Response Time

Of all the difficulties associated with containing
and cleaning up spilled oil in the Arctic, two ap-
pear to be especially troublesome. The first is the
problem of response time. Although inventories of
oil spill cleanup equipment are located at Prudhoe
Bay and at Dutch Harbor, response time is a prob-
lem because Arctic spills may occur in remote areas
and because human efficiency is less in cold envi-
ronments. If response to a spill is not prompt, the
effectiveness of countermeasures is reduced, some-
times markedly. The response time problem will
be particularly difficult in the case of tanker spills,
since a spill may occur anywhere. Although tankers
are not currently being utilized, their use in the Ber-
ing Sea can be foreseen, and their future use in the
Beaufort and Chukchi Seas is being considered. It
has been suggested that the major countermeasures
question in the case of open water spills is how to
deliver the technologies to the spill site prior to the
oil’s spreading and weathering beyond control.

In the Bering Sea, a distressed ship could be 400
or more miles from any point in Alaska and a much
greater distance from a base that could support a
spill response effort. For instance, it would take a
Coast Guard icebreaker stationed at Kodiak Island
at least 4 days to reach the site of a Bering Sea spill.
It may be possible, if the safety of the crew is not
at risk, to use the tanker itself as a working plat-
form for countermeasures operations. A portable
response system may be developed to be carried
on tankers that would include booms that could be
deployed by a small boat, skimmers that could be
operated remotely or from the ship, and some kind
of vehicle capable of operating in the water and on
all kinds of ice. The United States has no require-
ment at this time that ships be equipped for counter-
measures activities.

While the response time problem for remote
tanker spills is of particular concern, responses to
all Arctic spills will, on average, take more time
than responses to temperate spills. The difficulty
of detecting oil spills compounds the problem.
Detection is most difficult for spills which occur
under the ice or in broken ice, but it can also be

a problem in more controllable situations, such as
in the June 1981 Challenge Island oil spill in the
Beaufort Sea. In this case a spill of approximately
3,000 gallons went undetected for an indeterminate
length of time because of sustained inclement
weather conditions .30

The industry treats the response problem seri-
ously. Individual oil companies as well as indus-
try cooperatives have stockpiled spill counter-
measures equipment as required by the MMS. The
companies prepare oil spill contingency plans for
all exploration activities, and they conduct periodic
drills to improve their response capability. In ad-
dition, the U.S. Coast Guard has established a na-
tional strike force equipped to respond to spills on
short notice.

The broader countermeasures challenge is to de-
velop a comprehensive and integrated spill response
system. Such a system is composed of many com-
ponents, including detection and surveillance, lo-
gistics operations, containment, recovery, storage,
and disposal. In addition, the response operation
depends upon timely weather and ice information
and on other contingency plans (e. g., when con-
ditions become hazardous, evacuation of person-
nel must be provided). If attention to any of the
system components is less than adequate, the ef-
fectiveness of the overall response is likely to be
limited. Thus, even with the best recovery tech-
nology, the response may be ineffective if the equip-
ment can not be transported to the site fast enough
or if recovery efforts must be terminated due to
safe conditions.

Countermeasures Technology

Mechanical Recovery

un-

In some Arctic spill situations oil can be removed
from the surface of the water by mechanical skim-
ming devices. Many different types of skimmers
have been developed, but few of these have been
designed specifically to recover oil from Arctic
waters. Moreover, although mechanical oil skim-
ming technology continues to advance, little testing
has been done under at-sea Arctic conditions. Even

gosohio  Alaska petro]eum  Company, Challenge zd~d  SPJ1  Repofl
(March 1982).
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the most effective skimmers have limited capaci-
ties for recovering oil in stormy and/or ice-covered
Arctic waters. Considering the relatively low per-
centage of spilled oil they may be able to recover
in most Arctic spill scenarios, skimmers are seen
by some to be a second-order countermeasure
technique.

The effectiveness of skimming devices depends
upon a number of different variables. For one, the
thickness of the oil layer to be recovered affects
cleanup efficiency. Thus, skimmers are usually used
in conjunction with booms which prevent the oil
from spreading and becoming too thin to recover.
In this respect, ice may sometimes be used to
advantage. If ice is present, but not extensive
enough to limit skimmer deployment, it may serve
as a natural barrier to spreading and thinning. The
viscosity of the oil is a second important variable.
The mechanical recovery of viscous oil, which may
quickly form in cold Arctic waters, is a problem
requiring specialized equipment. Skimmer per-
formance is also reduced by high sea states, strong
currents, and the presence of debris and/or ice.
Skimmers for Arctic spills must be easily main-
tainable, easy to transport to the spill site, and sim-
ple to operate. Skimmer designs which may be
useful in certain Arctic spill situations include weir,
suction, and sorbent surface devices. Each type of
device is available in the Arctic.

Weir skimmers. Weir type skimmers depend on
gravity to drain oil off the surface of the water. They
operate by allowing the oil to fall over a lip sus-
pended at the surface of the water into a sump
placed in the slick. The oil is then pumped out of
the sump to a storage facility. The main advantages
of this type of skimmer are portability and sim-
plicity. They have proven most useful for recover-
ing light oil in calm water. They are not useful in
waves because large volumes of water will enter the
sump with the oil (a ratio of 10 percent oil recov-
ery to 90 percent water is not atypical). In larger
waves, smaller weir skimmers may be swamped.
Weir skimmers can be used in calm, open water
Arctic spill situations; however, the presence of ice
or other debris may clog the weir openings and ren-
der the equipment temporarily inoperative.

Suction devices. Suction devices, if mounted on
a suitable operating platform and if used with
suitably powerful positive displacement pumps,

may prove to be useful in some instances. Since
low ambient temperatures predominate in the Arc-
tic, spilled oil is likely to become very viscous;
water-in-oil emulsions also may be formed. The
main advantage of suction skimmers is their ability
to vacuum heavier oil. Even suction pumps, how-
ever, will have problems recovering semi-solid oil.
Other types of skimmers have difficulty efficiently
recovering viscous oil because the oil will not readily
flow toward the equipment.

Disc skimmers and rope mops. Sorbent surface
devices, including rotating disc skimmers and rope
mops, seem to hold promise for efficient operation
where small amounts of ice are present. The disc
type skimmer collects oil on rotating oleophilic
discs. The oil is scraped from the discs, transfered
to a screw auger at the axis of the discs, and pumped
to storage containers. The advantages of this type
of skimmer for Arctic use are its ability to pick up
viscous oil and to function amidst limited ice, de-
bris, and waves. However, disc skimmers may be-
come quickly overloaded in heavy oil.

Rope mop skimmers use continuously moving,
absorbent, polypropylene ropes to sop up oil. This
type of device has relatively good potential as a sec-
ondary collection system in broken ice conditions.
Rope mop skimmers range in size from very small
portable units capable of being mounted on ice-
strengthened barges or other platforms to large
boats specially designed for skimming operations.

The ARCAT. The largest and most important
rope mop skimmer currently on hand in the Arc-
tic is the ARCAT, a 65-foot catamaran dedicated

Photo credit: EPA OHMSETT facility

Testing the effectiveness of a rope mop skimmer in
cleaning up oil spills in broken ice



190 . Oil and Gas Technologies for the Arctic and Deepwater

to spill cleanup in the Beaufort Sea and operated
by Alaska Clean Seas. A distance of 6 feet sepa-
rates the ARCAT’s two hulls. However, using
diversionary booms and support from two small tow
boats, the ARCAT can increase its swath width and
thus its oil encounter rate by a factor of 20 or more.
By offloading recovered oil into auxiliary oil stor-
age containers, it is hoped that ARCAT will be able
to operate continuously for days or even weeks at
a time, recovering oil at the average rate of 5 to
30 barrels per hour. Other features of the ARCAT
include oil dispersant booms, oil storage capacity,
and equipment to break down recovered emul-
sions. 31

The maneuverability of the ARCAT has been
evaluated in broken ice coverage up to 7 oktas (an
okta is equivalent to 12.5 percent—one-eight—
coverage). In 2 oktas (25 percent) or less ice cov-
erage, it is able to maneuver through broken ice
at speeds of from 5 to 7 knots. In 3 to 5 oktas its
speed is reduced to one to 2.5 knots, and, in 6 to
7 oktas to about one-half knot. Industry is satisfied
that the ARCAT has been sufficiently tested to
demonstrate its utility for recovering oil in broken
ice conditions. Industry argues that further testing
is not necessary since other skimmers very similar
to the ARCAT have been tested with good results
in oil, and it is reasonable to conclude that AR-
CAT mops will behave in the same way. Others
are not so sure, since it has not been tested in oil
and ice, and believe that the device should be put
to the test recovering the type of oil that it will most
likely encounter—viscous crude that has weathered
for about 3 days in water at 0°C. Even if ARCAT
can handle these tests, special operating procedures
may have to be developed. Tests may indicate that
different types of mops are necessary, or that it may
be necessary to adjust wringer speed, rope speed,
or even the vessel speed. These operating proce-
dures could be tested and developed before a spill
occurs.

The Force Seven type mop. The Force Seven
type rope mop has also been considered in connec-
tion with Arctic spill response. This system uses a
series of mops deployed from the stern of a vessel.

31R. E, Wi]]iams,  s. J. Bowen, and D. H. Glenn, ‘‘Field Trials
of the ARCAT  11 in Prudhoe Bay, Proceedings of the Seventh an-
nual Arctic Marine Oilspill  Technical Seminar (Edmonton, Alberta,
June 1984).

It is attractive because: 1) the area covered can be
increased by increasing the number of mops; 2) the
device is likely to have some utility in broken ice
since the mops are drawn over the surface of the
ice; 3) there is no problem of a catamaran hull be-
coming jammed with ice; and 4) the device can be
quickly installed on the stern of any available vessel.
This last feature is particularly important. The AR-
CAT is an expensive vessel, and although it may
be used for other purposes, it is dedicated solely
to oil spill response. When it isn’t recovering oil,
it sits unused. As a result, only one ARCAT has
been built and deployed to date. If a large spill does
occur, however, the use of as many vessels as are
available probably will be required if a significant
amount of oil is to be recovered. Therefore, avail-
ability of equipment that can be mounted on vessels
of opportunity probably will be more feasible than
dedicated single-purpose vessels.

Few skimmers have been independently tested
to evaluate how well they perform in broken ice
conditions. In most cases it is simply not known
how well they will operate in the different ice con-
ditions which could be encountered. Manufacturers
have made optimistic statements about the effi-
ciency of their skimmers for Arctic conditions, but
what little independent testing has been done has
shown many of these claims to be overstated.

Industry has been using conventional barges and
tugs for some time for supporting offshore and near-
shore oil spill cleanup operations. One innovation
would be an icebreaking barge. Barges provide
mobile and stable platforms from which to conduct
countermeasures operations. Recent industry dem-
onstrations have shown that rope mop skimmers
can be effectively deployed from barges in deteri-
orating heavy pack ice. The recovery capability of
barge-mounted skimmers, however, has not been
demonstrated. The oil-encounter rate for these
skimmers may not be high; nevertheless, this ap-
proach constitutes one more countermeasures tool
that may be useful in some situations.

Booms. Booms are used to contain oil. They may
either be employed in conjunction with skimming
operations (in which case their function is to cap-
ture and concentrate oil slicks so that recovery can
be as efficient as possible) or for deflecting or ex-
cluding oil from particularly sensitive areas. Booms
work best in calm water, free of ice or other de-
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bris. However, in strong currents (above one knot)
and high sea states, the efficiency of containment
booms is impaired. In heavy sea states, for instance,
oil may either splash over the top of the boom or
escape under the skirt. In addition, scattered ice
can cause boom damage. In general, booms do not
yet seem to have the endurance necessary for con-
tinuing performance during a long-term cleanup
operation, and booms used in open ocean condi-
tions have not proved to be very effective. In rough
environments, the use of booms and skimmers
probably would not make a significant difference
in the ultimate environmental impact of a spill.

MMS recommends that booms be able to per-
form in wave heights of 8 to 10 feet. These per-
formance guidelines have not been met. However,
it is still unclear what constitutes adequate boom
performance under real conditions, and under high
wave conditions, oil will usually be quickly dis-
persed, Although booms are an indispensable
countermeasures tool, their use is clearly limited.
A promising addition to containment technology
is the high pressure water jet barrier, which cur-
rently is being developed. It is used for the same
purposes as conventional booms. The water jet sys-
tem is designed to herd oil in waves, ice, and marsh
areas, and can be mounted on and used in con-
junction with skimming devices. It has not yet been
evaluated in high sea states, however. In addition,
the jets create a considerable amount of fine mist.
In subfreezing air temperatures, the resulting ice
mist could be a health and safety hazard.

Disposal. The ultimate disposal of recovered oil
or oiled debris generally takes the form of either
landfilling or incinerating the material. Both of
these alternatives have drawbacks in a northern ap-
plication.

The burial or landfilling of oil and oiled debris
is possible only if suitable sites are available to con-
struct either subsurface pits or above-grade berms
to contain the material. Such sites are not plentiful
in the Arctic; where available, they may be diffi-
cult to access due to the complete absence of roads
and the presence of shallow water at the shore. Ice-
rich soils, common in the Arctic, also pose a prob-
lem in summer operations since excavation in per-
mafrost can create sloppy, unworkable conditions.
Landfilling operations also require the use of heavy
equipment which is not plentiful in the North and

which would be difficult to transport to specific dis-
posal sites. The major advantage of land filling in
the Arctic is the ability to permanently encapsulate
the oil and debris in a frozen surrounding.

The state-of-the-art for oil spill disposal by in-
cineration has advanced from earlier attempts at
burning oil and debris in oil drums or open pits
to a technology including air-transportable in-
cinerators and reciprocating kiln beach cleaners.
A transportable flare burner capable of burning
6,000 barrels of light oil per day and 3,000 barrels
of heavy oil per day is available in Anchorage. The
industry on the North Slope has access to a rental
burner that is theoretically capable of incinerating
13,000 barrels of oil per day.32

Oiled beach materials such as sand and rock
could be cleaned in simple reciprocating kiln de-
vices but such equipment at present has a very low
throughput. A larger number of these kilns, along
with their manpower and logistical support, would
therefore be required to carry out an extensive
beach cleaning. It is also apparent that any pro-
posed landfill operation would involve serious
logistical problems. This is also the case for any pro-
posed labor-intensive spill control operation in the
North, either beach cleaning or debris disposal.

The disposal problem is mainly of concern for
large spills. Small spills can be stored until adequate
disposal is available. For the Beaufort Sea, the in-
dustry points out that it would be technically fea-
sible to transport skimmed oil by barge or possi-
bly over ice to Prudhoe Bay where it could be
offloaded into a ‘‘slop tank’ at one of the flow sta-
tions of the Prudhoe Bay Unit. These flow stations
have the capability to treat skimmed oil to Trans
Alaska Pipeline specifications. Likewise, in the Ber-
ing Sea, it may be technically possible to transport
skimmed oil in a large oceangoing barge to Kenai,
Alaska or Seattle, Washington for deposit into a
refinery slop tank.

In Situ Burning

For many Arctic marine oil spills, in situ burn-
ing is considered to be one of the most practical
methods available for removing oil from the envi-
——

jzshell  oil Company, Sohio  Alaska Petroleum Company, Exxon
Company, and Amoco Production Company, Oil Spill Response in
the Arctic (Three parts, April 1984).
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ronment. This countermeasure method may be
used in combination with other techniques to re-
duce water pollution. The oil that escapes combus-
tion, either as residue or as a partially burned oil
layer, might be recovered downstream with skim-
mers. When burning can be used as an oil spill
countermeasure, the problems of disposal en-
countered with mechanical recovery techniques
may be reduced.

In situ burning may be practical for both con-
tained and uncontained spills. In an uncontained
slick, such as one from a tanker spill in open water,
burning may be the only feasible method of signif-
icantly reducing the amount of oil in the water.
Even if mechanical recovery equipment could be
deployed to a remote spill site, it probably could
not be expected to remove more than a small frac-
tion of the oil from a large batch spill, and the prob-
lem of disposal of recovered oil would remain.
Dispersants might be used to counteract some of
the adverse effects of uncontained spills, but their
effectiveness may be reduced in cold environments.

If spilled oil can be contained, in situ burning
may be the most efficient removal technique. Oil
may be contained naturally or by man-made, fire
resistant booms. Winter tanker accidents or win-
ter subsea blowouts are two situations in which
spilled oil would be naturally contained and in
which in situ burning may be successfully used. In
either situation, most of the spilled oil would be
trapped under the ice for the duration of the win-
ter, and no countermeasures would be possible until
breakup begins. Within a very short time, the oil
would be encapsulated in the growing ice sheet. If
the spill were in the landfast ice zone, the oil would
not likely travel very far. However, if the spill were
beyond this zone in the moving pack ice, the oil
could eventually be spread along a narrow track
under the ice for many miles. As the ice begins to
decay, the oil would migrate to the surface (where
it would emerge in a relatively fresh and unweath-
ered state) and collect in melt pools. Depending
upon the size and type of the spill, thousands if not
tens of thousands of separate oiled pools could ap-
pear. Like spills resulting from open-water tanker
accidents, there may be no practical solution other
than burning for spills resulting from either win-
ter tanker accidents or winter subsea blowouts.

Photo credit: EPA OHMSETT facility

Testing the effectiveness of in situ burning as an
oil spill countermeasure

Spills which occur during the broken ice period
can also be contained naturally for in situ burn-
ing, if the ice coverage is adequate (the ice edges
tend to limit the spreading tendency of the oil). For
some open water or broken ice situations, fire resis-
tant containment booms, although still in the de-
velopment stage, may provide a way for reducing
marine oil pollution.

The major technical issue associated with in situ
burning is the problem of igniting the oil and keep-
ing it burning. When oil is allowed to spread and
thin, it is difficult to burn efficiently. Oil which is
thicker than about 2 or 3 millimeters can be ignited
and burned. Since oil thins as it spreads, undue
delays in ignition result in reduced burn efficien-
cies. Moderate wind may be helpful if it works to
herd the oil against an ice barrier. However, lower
burn efficiencies can normally be expected in high
wind and low ice concentrations. Weathered oil
which has remained in the water is likely to be un-
burnable because the lighter fractions quickly
evaporate, and the remaining oil breaks into win-
drows. Minimum conditions for burning are cur-
rently unknown.

For in situ burning of uncontained slicks to be
effective, the spreading of the flame must keep up
with the spread of the oil itself. The flame spreading
velocity is related to the type of oil burned, wind
speed, and water temperature. Recent laboratory
and test-tank oil burn tests have shown that in most
cases the flame spreads as rapidly as the burning
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oil until the thickness of the leading edge of the slick
drops below that necessary to support combustion.
Beyond this point, only the thick portions of the
slick burn, However, certain ignition patterns, such
as igniting the circumference of the slick, may be
able to overcome this problem. Combustion effi-
ciencies vary proportionally with spill size, wind
speed, amount of ice, water temperature, oil type,
ignition delay, and pattern of ignition. Efficiencies
of up to 80 percent by volume can be achieved, with
lower efficiencies expected, for instance, in high
winds and low ice concentrations. If adverse con-
ditions persist, cleanup efficiencies could drop below
20 percent.

The 1983 Alaskan Tier 2 field demonstrations
of industry’s ability to clean up oil in broken ice
included industry demonstrations of in situ burn-
ing. Task 1 consisted of a series of burns of oil in
grounded and floating ice. Although the demon-
strations were less successful when the ice was
floating rather than grounded, they clearly showed
that burning is an important component of Arctic
oil spill response and cleanup if the oil enters mov-
ing broken ice. In its evaluation of the demonstra-
tion, the State of Alaska noted that the relatively
high efficiency of in situ burning depended on the
crucial assumption that burning must take place
close to the spill source while the oil layer is rela-
tively thick and easily combustible. In many situ-
at ions, however, a safe burn near the source of a
blowout may be impossible, and therefore the burn
efficiency will be significantly reduced. It is sug-
gested that more work on the ignition and in situ
burning of crude oil among 3 to 5 oktas of moving
ice is necessary to determine the limits of this
countermeasure approach with respect to oil weath-
ering, thickness, and environmental conditions.

Wellhead ignition. When in situ burning and
other countermeasures techniques are not feasible,
wellhead ignition is another possibility. This tech-
nique has been considered for dealing with blowouts
from gravel islands. Combustion and skimming
techniques employed in the vicinity of an unignited
blowout can be dangerous and countermeasures
taken far downstream of a blowout may not be very
effective, Therefore, well ignition may be the only
way that artificial island blowouts can be rapidly
and effectively controlled. It has been roughly esti-
mated that if the wellhead is ignited, approximately

95 percent of the oil would be burned immediately
and another three percent could be removed by
other cleanup processes, regardless of whether the
blowout occurred in broken ice, landfast ice or open
water.

However, there are some important unanswered
questions concerning the feasibility of wellhead ig-
nition as an oil spill countermeasures technique.
Oil companies may be reluctant to ignite blowouts
and thus destroy their wells unless there is no alter-
native. When possible, rapid control of the well may
be more effective in minimizing pollution than early
ignition of the blowout. Wellhead ignition prevents
the use of equipment which could otherwise be used
to reduce the flow.

If a blowout were to occur, wellhead ignition
would probably not be ordered immediately. There
would inevitably be some delay as experts evaluated
the best course of action to take, during which time
oil would continue to flow. It has been suggested
that 24 to 48 hours would be required to analyze
the blowout situation. If experts determined that
the well could be brought under control within a
‘ ‘reasonable’ time period, the well would not be
purposely ignited, and alternative well control ef-
forts would commence. The decision would depend
on the rate of flow, the likely damage to the rig and
equipment if the well were purposely ignited, the
potential environmental damage with and without
well ignition, and the safety, cost, and efficiency
of cleanup options.

The State of Alaska’s decision to grant year-
round exploratory drilling on and inside the bar-
rier islands to qualified lessees (the Tier 2 decision),
was based, in part, on the viability of wellhead ig-
nition as a countermeasures option. A major ques-
tion, however, is whether government authorities
(either the Alaska Department of Environmental
Conservation or the United States Coast Guard)
would be willing to order a blowout ignited, rec-
ognizing the possible legal problems which might
ensue if industry claimed that the well could have
been saved and that other techniques could have
been used. If ignition is ordered by these author-
ities, it is not altogether clear who would pay for
the damage to equipment. There is also some con-
cern about the safety of ignition. On offshore struc-
tures, for instance, it is possible that igniting a blow-
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out could destroy blowout preventers which might
be used to bring the blowout under control. In this
situation, the capability to drill a relief well becomes
very important. Depending upon the area in ques-
tion and the availability of rigs, a relief well could
take from one to three months to drill. Hence, a
buffer period would be required so that relief well
drilling could be completed before the fall freezeup.
Wellhead ignition should probably not be consid-
ered a preferred countermeasure, but rather as a
last resort to use in the absence of any better
technique.

Ah--deployable igniters. Any approach to deal-
ing with spills beneath ice must take into account
that the size of the area that might have to be
cleaned could be extremely large, that there could
be numerous unconnected pools of oil to clean up,
and that putting cleanup personnel on the ice sur-
face is potentially unsafe. To overcome these prob-
lems, a considerable amount of effort has gone into
developing igniters which are inexpensive and safe
for use from helicopters. One of the requirements
specified by Alaska’s Department of Environmental
Conservation in order for a lessee to obtain ap-
proval of its contingency plan is that the lessee must
be able to obtain 500 in situ igniters within 6 hours
of a spill and an additional 1,000 igniters within
48 hours of a spill. Still, this number of igniters
might be inadequate for certain types of spills. It
has been estimated, for instance, that up to 30,000
igniters could be needed to ignite the oil from a
large spill from a tanker. Research is continuing
on developing more efficient igniters, and one of
the more promising techniques currently under in-
vestigation is that of airborne laser ignition. 33

Collection and disposal of residue. Although in
situ burning is considered the most practical
countermeasure for oil spills on solid or in broken
ice, little attention has been given to collection and
disposal of the residue from a burn, which could
be as much as 35 percent of the volume of the oil
spilled. Such residue will be viscous and difficult
to handle. While flare burners could be used to dis-
pose of oil and oil/water mixtures recovered by me-
chanical devices, residue from in situ burning may

331. A. BuiSt, R. c. llelore,  and L. B. Solsberg,  ‘‘Countermeasures
for a Major Oil Spill from a Tanker in Arctic Waters, ‘Proceedings
of the Seventh Annual Arctic Marine Oilspill  Technical Seminar (Ed-
monton, Alberta, June 1984).

be too viscous to burn. Field tests have shown that
burn residue can be removed using sorbents. How-
ever, burn residue and sorbent material must first
be collected and then transported to an incinera-
tion site, which may not be an easy task if the spill
is distant from onshore facilities.

Air pollution. In situ burning in many places in
the United States would be considered unaccept-
able because of the smoke and products of com-
bustion. On the North Slope it may be less objec-
tionable because it is remote from populated areas.
Environment Canada conducted a brief study of
the characteristics of atmospheric emissions from
in situ burning in 1979 and concluded that ‘‘in the
immediate vicinity of the fire, the concentration of
particulate (soot) will be undesirably high and such
areas should be avoided. The concentrations at dis-
tances of 10 to 40 km and beyond are judged to
be sufficiently low that no adverse air quality prob-
lem exists. ’34 The study further notes that poly -
nuclear aromatic hydrocarbons in the oil soot have
been established as potent carcinogens and are
regarded as being only slowly biodegradable. The
toxicity of the amounts of these substances likely
to be present in the soot has not yet been estab-
lished, but the Canadian report recommends that
it is prudent to minimize human exposure to these
substances. This could probably be accomplished
by careful planning of the burning operations, tak-
ing into account short range weather forecasts.

More recently, the Alaska Department of Envi-
ronmental Conservation and the Alaska Depart-
ment of Natural Resources have noted that it is
unlikely, given the remoteness from population
centers of Arctic oil and gas activities, that concen-
trations of the byproducts of in situ burning of oil
will reach levels in which a hazard to humans and
wildlife will be present. They plan to use a disper-
sion model to analyze the air quality impact before
deciding to order a blowout ignited or burn large
quantities of oil in situ. Despite possible air con-
tamination, it is generally believed that in balance
it may be more advantageous to burn the oil rather
than allow it to remain in the marine environment.

t+Tom  Day,  et. ~.,  characteristics  of Atmospheric Emissions from
an In-Situ Crude Oil Fire (Ottawa: Environment Canada, October
1979), p. 58.
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Finally, although it will be possible to burn oil
that surfaces in melt pools in the spring, if large
quantities of oil are involved, it may be desirable
to take action sooner. The Alaskan Beaufort Sea
Oilspill Response Body (ABSORB) has sponsored
research investigating the possibility of drilling
through the ice to reach oil pooled beneath. Since
oil from a winter subsea blowout would be trap-
ped in cavities under the ice, it may be possible to
put personnel and heavy equipment on the ice in
winter to drill down to oil trapped in the larger
pools—if it can be located—and pump it out. This
approach would not require developing any new
equipment.

Dispersants

Dispersants are chemical agents used to elimi-
nate oil from the surface of the water and distrib-
ute it though the upper few meters of the water
column. Used on an oil slick, dispersants decrease
the interracial tension between oil and water, thus
reducing the cohesiveness of the slick and promot-
ing the formation of small droplets, which, with the
aid of wind and waves, move downward into the
water column. Natural degradation by oil consum-
ing bacteria and other processes eventually takes
place. The use of dispersants as an oil spill counter-
measure may be appropriate if: 1 ) sea conditions
are too rough for deployment and/or efficient oper-
ation of collection and recovery equipment; 2) the
spill is too large; 3) the spill site is too remote for
efficient mechanical recovery or in situ burning;
4) it is necessary to stop the movement of a slick
toward shore; 5) the oil slick presents a fire haz-
ard; or 6) the probability of contaminating wildfowl
is high. 35

There are several problems associated with the
use of dispersants. For one, dispersants may ad-
versely affect marine organisms. The first dispers-
ants used for oil spills were hydrocarbon-base
solvents. In response to the Torrey Canyon spill
it was found that, when applied in large doses, these
first-generation dispersants were lethal to marine
organisms. Dispersants thus acquired the reputa-
tion of being compounds too harmful to marine life
to be used as an oil spill countermeasure. More

tsAmeric~  petroleum  Institute, Oil Spilf  Cleanup: A Primer (Wash-
ington, DC, 1982).

recently, “third-generation" dispersants have been
developed. For these dispersants, the water on
which the oil is floating serves as the reactant in
the dispersing process. This eliminates the need for
hydrocarbon solvents, and greatly reduces the bio-
logical toxicity. The most effective dispersants are
those which maximize dispersal of oil at sea but
have a minimal impact on key organisms living in
the water column and sediments. Although the most
recent generation of dispersants are relatively non-
toxic, there may still be problems associated with
placing dissolved and particulate oil in the water
column. It is believed that sub-lethal effects (e. g.,
tainting of marine species) are the main biological
concern.

The decision to use or not to use chemical disper-
sants relates to the expected severity of oil spill im-
pacts on wildfowl, beaches, or wildlife. The safe
use of dispersants requires an understanding of the
fate, behavior, and effects of treated and untreated
oil spills. Since the potential exists for improper use,
dispersants must be thoroughly tested before be-
ing placed on the EPA approved list.

A second problem concerns the effectiveness of
dispersants in cold climates. Dispersants formulated
for use in temperate regions may not be well-suited
for use in the Arctic, since cold temperatures in-
crease the oil’s viscosity, thereby reducing the
ability of the dispersant to break down the slick.
Since dispersants require relatively high surface
mixing, their use would probably not be effective
in broken ice conditions. Currently available dis-
persants are less effective in acting on water-in-oil
emulsions. Another temperature-related problem
is the potential for the dispersant to separate, freeze,
or gel at low temperatures which might cause prob-
lems in spraying. Also, the amount of mixing, the
degree of weathering of the oil, the dispersant-to-
oil ratio, uniformity of coverage, the size of the oil
droplets (they must be small enough to create a
permanent dispersion), the presence of slush ice,
and the degree of salinity affect dispersion. For
instance, dispersants require mixing to be effective,
and sufficient wave energy is often not present off
the North Slope. In addition, since current oil and
gas operations in the Alaskan Beaufort Sea are in
very shallow water, the use of dispersants may not
be an effective way to degrade the oil and may not
be desirable from an environmental point of view.
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On the other hand, dispersants could be effective
in the Navarin Basin, where there is more wave
energy and deeper water, and where marine life
and wildfowl are more dispersed.

Dispersants have been developed in the last few
years which apparently require little mixing i n
addition to normal wave action, and this develop-
ment has stimulated research and development in
aerial application techniques. Dispersant effective-
ness, toxicity, and logistics support requirements
probably should be examined in light of the much
greater slick thicknesses associated with fresh oil
films in the Arctic. Ultimately, it could be possi-
ble to rank dispersants according to their effective-
ness in specific types of situations.

The effectiveness of dispersants as a counter-
measure in Arctic waters has yet to be adequately
demonstrated under cold marine conditions. Ques-
tions remain, for instance, about whether aerially
applied dispersants work the way they are supposed
to or merely ‘herd’ the oil to either side of the spray
path. The two largest dispersant manufacturers,
British Petroleum and Exxon, are actively involved
in developing chemical dispersants that will be more
effective in treating Arctic oil spills, or other viscous
spills.

Logistics problems and high costs of using dis-
persants as a countermeasure for large, remote Arc-
tic spills may ultimately prove to be the factors most
limiting their use. Since dispersants must be applied
from either ships or aircraft, their use depends upon
the availability of expensive equipment. Moreover,
for major spills, large quantities of dispersants will
be required. Long distances require large amounts
of fuel. However, aerial dispersant operations could
be carried out in all Alaska OCS areas from existing
aircraft landing facilities.

For use in remote Arctic locations (e. g., to apply
to oil from a tanker spill), aircraft may be the only
practical means of delivery, because for dispersants
to be effective, they must be applied as soon as pos-
sible after a spill. It has been estimated that a re-
sponse effort for remote spills could require three
to four days to mount. By this time, however, the
increased viscosity of the oil would make currently
available dispersants much less effective. Thus, un-
til more effective dispersants are developed, aerial
applications will not likely be a useful counter-

measures technique for remote tanker spills. More-
over, expensive stockpiling of sufficient quantities
of dispersants at strategic locations and a well-
rehearsed logistics plan for delivering the chemi-
cal to the spill site probably will be crucial if future
applications are to be successful. More promising,
perhaps, is the use of dispersants to combat oil from
blowouts which is thin and fresh, and for fresh spills
in choppy seas which can be reached quickly. Other
applications might include small batch spills and
protection of nearshore areas.

Shoreline Cleanup

Conventional shoreline cleanup in the south in-
volves the containment of oil at shore, the removal
of oil and oiled debris by manual and mechanized
means, and the cleaning of rocks and man-made
structures by high-pressure water and steam.
Northern cleanup and restoration operations will
utilize techniques and equipment much as in the
south. The northern shoreline cleanup operation
will, however, likely be complicated by several
factors.

Outside the Prudhoe Bay area, a large work force
is not available in the Arctic. Since many cleanup
steps require manual labor, responses to northern
spills may face labor shortages. Heavy equipment
will have to be used sparingly due to the sensitive
nature of the northern shorelines and their slow
recuperative abilities. In many instances, beach ma-
terial will not support heavy loads. In addition, the
presence of boulders and other irregular features
on the surface preclude the use of any large mech-
anized vehicle. The lack of road access in the Arc-
tic means personnel and equipment will have to be
transported to the spill site by water or air. Cold
temperatures much of the year and periods of pro-
longed darkness will also complicate northern
shoreline cleanup operations. While all of the south-
ern shoreline cleanup techniques are generally
applicable to the Arctic study area, the remote
nature and harsh but fragile environment of the
North will make their application more difficult and
less efficient. In most cases, beaches and shorelines
will likely be left to regenerate by natural means.

Conversely, shoreline response may not be as
time sensitive as offshore or nearshore cleanup;
thus, there would be more time to import additional
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labor from Fairbanks, Anchorage, or elsewhere. In
the northernmost areas, the shoreline would be in
a frozen or semi-frozen condition most of the year,
which would limit the amount of oil that would
penetrate the surface. Industry expects that most
shoreline cleanup operations would take place dur-
ing the summer when there is much more daylight
than in the lower latitudes.

Monitoring and Surveillance

The effectiveness of many control operations de-
pends on the ability to monitor the position, direc-
tion of drift, and size of oil slicks. The vast areas
and remoteness of the Arctic, as well as long peri-
ods of darkness, complicate this task. The most ob-
vious method of tracking the oil is by visual obser-
vation from aircraft. In many cases this will not
be possible in the Arctic because of prolonged peri-
ods of poor visibility due to either weather or sea-
sonal daylight conditions. Many other methods
have been developed for this purpose which will im-
prove surveillance under northern conditions.

Radio tracking buoys monitored from land, ships
or aircraft have been constructed to simulate the
behavior of specific oil types. Tracking distances
of 15 kilometers from the water and 45 kilometers
from the air for periods of up to three weeks are
possible with the present equipment.

The use of both passive and active airborne
remote-sensing packages for tracking and locating
purposes has been advanced in recent years. Pic-
tures of spill extent and location can be made
through color or filtered black and white photo-
graphs. Low-light television systems can differen-
tiate oil slicks from wind and wave patterns but are
ineffective in the dark and are unable to discrimi-
nate oil from foam, slush ice or brash ice, A day
or night system—the laser fluorosensor-is able to
detect oil on water, on ice, and in ice-infested con-
ditions. It is limited to the detection of oil at, or
very near the surface of the water or ice. Dual, in-
frared/ultraviolet, line scanners have been suc-
cessful in locating oil on a real-time basis during
the day. Side Looking Airborne Radar (SLAR) is
able to cover a larger area in one pass from an air-
plane or satellite. These SLAR systems are effec-
tive, day or night, in detecting oil only in ice-free
waters. None of the sensors currently available have

been proven to detect oil in broken ice, with the
exception of the laser fluorsensor, which is still be-
ing tested.

Satellite imagery is another means of locating and
tracking oil slicks during daylight hours. Currently,
the LANDSAT series of satellites scan the Arctic
with sensors in the red, green, and near infrared.
This information can be used to identify the posi-
tion and extent of an oil slick. Plans to mount im-
proved sensors in these orbiting stations will un-
doubtedly enhance the use of satellites for future
monitoring.

Government/Industry
Responsibilities

Primary responsibility to cleanup oil spills rests
with industry, and, although industry has treated
the oil spill issue seriously, it has developed only
limited capability to contain or clean up a spill in
the Arctic. It is the responsibility of Federal and
State governments to ensure that industry is ade-
quately prepared to respond to oil spills and to pro-
vide backup assistance when necessary.

Federal Government

Since the Santa Barbara blowout, improvements
in the regulations governing OCS oil and gas ex-
ploration and development have been made by the
Department of the Interior. New regulations re-
garding subsea blowout preventers, worker train-
ing programs, oil spill contingency plans, and in-
spections have been implemented since 1970. In
addition, several laws establish penalties for spill-
ing oil and assess liability for polluters. For exam-
ple, amendments to the FWPCA in 1972, 1977,
and 1978 have increased civil and criminal penalties
that may be incurred for polluting. Polluters may
now be fined up to $10,000 for failure to report an
incident, and up to $50,000 for each offense (and
more if willful misconduct or negligence can be
proved). Under the FWPCA, vessel owners are lia-
ble for cleanup costs of up to $150 per gross ton
and owners of offshore facilities may be liable for
cleanup costs up to $50 million. The Administra-
tion supported recent congressional attempts to fur-
ther increase pollution penalties and liability limits.
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Federal responsibilities in the event of offshore
oil spills are specified in the National Oil and Haz-
ardous Substances Pollution Contingency Plan, de-
veloped in response to the FWPCA. The plan des-
ignates the Coast Guard and the MMS as the lead
government agencies with responsibilities for off-
shore oil spill mitigation and cleanup. The respec-
tive responsibilities of these two agencies have been
clarified in several memoranda of understanding.

In general, the Coast Guard is responsible for
coordinating and directing measures to contain and
remove pollutants from the water, while the MMS
is responsible for coordinating and directing meas-
ures to abate the source of the pollution. In the
Alaska coastal region, responsibilities are further
delineated by the Alaska Coastal Region Multi-
Agency Oil and Hazardous Substances Pollution
Contingency Plan. Although the primary respon-
sibility for pollution response lies with the Coast
Guard, the MMS does have the authority to sus-
pend response operations within a 500-meter ra-
dius of the pollution source to facilitate abatement
measures.

Supervising and monitoring is the Coast Guard’s
normal role in managing a cleanup operation. It
is Coast Guard policy to encourage the responsi-
ble operator to undertake proper removal actions.
However, the Coast Guard is prepared to direct
the response if the responsible operator is either un-
known or not taking satisfactory action. When the
Coast Guard is simply monitoring the cleanup oper-
ation, removal is done by commercial cleanup con-
tractors and industry cooperatives. Historically, the
Coast Guard has been directly involved in only one
out of five removal operations. When this happens,
the Coast Guard uses its pollution revolving fund
($35 million, established by the FWPCA).36

In the event of an offshore spill, the Coast Guard
provides an On-Scene Coordinator (OSC) (the
Captain of the Port within a specific area of the
coastal zone). The OSC coordinates or directs the
Federal response to actual or potential pollution in-
cidents. If the OSC decides that cleanup is inde-
quate or cannot find anyone to immediately assume
responsibility for directing an action which is con-
sidered necessary, he or she will declare a Federal

B6Coast  Guard capabilities  for Oilspill Cleanup, Hearing before
the House Committee on Government Operations (August 26, 1982).

response and take over actual management of the
cleanup. Commercial contractors are used when-
ever possible, since it is the Coast Guard’s policy
not to compete with private industry. However, the
Coast Guard has developed a modest inventory of
equipment for use where commercial sources are
either not available or do not have the necessary
amount or type of equipment. Much of the Coast
Guard’s equipment is for use to combat open water
spills and was designed specifically for its use, since
there are fewer commercial sources for this type of
equipment.

The OSC has a number of resources available
to expand the amount of equipment, personnel, and
expertise available. The Regional Response Team
(RRT) can be convened at the request of the OSC
for advice or assistance in obtaining equipment or
other support. The RRT is also responsible for
planning and preparedness prior to spills. The team
consists of regional representatives of the Depart-
ments of Agriculture, Commerce (NOAA), De-
fense, Energy, Health and Human Services, In-
terior, Justice, Labor, State, and Transportation,
EPA, the Federal Emergency Management Agency,
and representatives of State governments. The Na-
tional Response Team (NRT), composed of Fed-
eral agency representatives at the national level, is
also available to assist the OSC. The NRT is con-
sulted for major policy decisions or when large scale
or specialized support not available to the RRT is
needed.

The National Strike Force (NSF) is a key Coast
Guard resource available to the OSC. When com-
mercial resources are not adequate, the NSF is
employed. The Strike Force consists of several
teams specially trained and equipped to respond
to oil spills. The Pacific Strike Team of the NSF,
located in Marin County, California, is the unit
charged with responding to spills in the Arctic. The
NSF maintains a stock of specialized equipment
that can be deployed anywhere in nation. It is also
involved in testing and evaluation of equipment and
response methods. Other resources upon which the
OSC can draw are the Scientific Support Coor-
dinator provided by NOAA, EPA, State and local
governments, and the academic community.

The Coast Guard has developed regional and
local contingency plans in preparation for spills.
These plans include data on possible pollution
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sources, location of environmentally sensitive areas,
available contractors/cooperatives and their equip-
ment, and plans for protecting vulnerable resources
within the area. An Environmental Atlas for the
Alaskan Beaufort Sea, which contains information
concerning general oceanography, meteorology,
ice, and climatology recently has been compiled for
use by the OSC. By compiling available informa-
tion on environmental conditions and variables, the
OSC is better able to understand the environmental
conditions one could expect to encounter in the
event of a spill. If the atlas proves useful, the Coast
Guard plans to develop atlases for other lease sale
areas of the Alaskan OCS.

Industry

The offshore oil and gas industry must comply
with OCS regulations and orders. Regulations are
general rules applicable to OCS operations every-
where. OCS orders are published by the MMS and
refer to particular areas. These orders expand upon
the regulations and provide more detailed guidance
on regulatory requirements. OCS Order No. 7
stipulates the pollution prevention and control
measures required of industry. This order specifies
that lessees shall submit a description of procedures,
personnel, and equipment to be used in reporting,
cleaning up, and preventing oil spills which may
occur during exploration or development activities.
The order also requires lessees to maintain (or to
have readily available) pollution control equipment,
including booms, skimmers, cleanup materials, and
chemical agents. In addition, requirements for drills
and training procedures are also stipulated.

In addition to other requirements, OCS Order
No. 7 requires that all companies that propose to
do work in the Arctic submit an oil spill contingency
plan. Contingency plans are reviewed annually and
must contain information concerning: 1 ) amount,
type, and location of all countermeasures equip-
ment and time required for its deployment; 2) alter-
native responses for spills of varying severity; 3)
plans for protection of areas of special biological
sensitivity; 4) procedures for early detection and
timely notification of an oil spill, including names
and telephone numbers of people to notify; and 5)
the necessary steps to be taken to assess the seri-
ousness of the spill, plan the response, and begin
cleanup actions. Oil companies must specify an oil

spill response operating team consisting of trained,
prepared, and available operating personnel; an oil
spill response coordinator; a response operations
center and reliable communications system for co-
ordinating the response; and provisions for disposal
of recovered spill materials.

The Coast Guard reviews and advises the MMS
as to the adequacy of industry oil spill contingency
plans submitted to MMS. Criteria for evaluating
plans have been defined jointly by the two agen-
cies. The Coast Guard and MMS consider: 1) the
adequacy of the risk analysis; 2) the adequacy of
recovery equipment; 3) equipment availability; 4)
the estimated response time; 5) provisions for peri-
odic practice drills; 6) adequacy of support vessels;
7) dispersant equipment; 8) decision procedure for
ordering ignition of an uncontrollable well; 9) dis-
posal methods and sites; and 10) detection and
monitoring provisions.

Oil spill contingency planning efforts of individ-
ual companies are supplemented by a statewide co-
operative organization, Alaska Clean Seas (ACS).
ACS has been organized to assist member com-
panies in dealing with the possibility of a major spill.
ACS maintains spill response equipment and sup-
plies, provides staff assistance for contingency plan-
ning and training, and conducts research and de-
velopment projects to advance the state of the art
of oil spill containment and cleanup. ACS is divided
into five cost-participation areas: the Beaufort Sea,
Norton Sound, St. George Basin, the Gulf of
Alaska, and the Navarin Basin. In all, sixteen com-
panies have joined ACS, although memberships of
each area vary according to company interests.

ABSORB, the Alaskan Beaufort Sea Oilspill Re-
sponse Body, is under the ACS umbrella, and is
the regional response organization for the Beaufort
Sea. Equipment for use by members has been
stockpi led at  ABSORB’s  main warehouse in
Prudhoe Bay. As far as equipment staging is con-
cerned, industry preparations seem to be very good.
In addition to providing supplemental equipment
and expertise, ABSORB has studied the biology
and shoreline characteristics of the Beaufort Sea,
and has recently assembled an oil spill response con-
siderations manual which synthesizes knowledge of
the biological resources of the area. Industry points
out, with some pride, that it has not yet been nec-
essary to use ABSORB equipment. However, since
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there have not been any spill incidents, the capa-
bility of personnel to respond to spills under real-
istic conditions, remains unknown. Moreover, for
large Arctic spills, it is likely that contractors from
outside the region would have to be used. The Cook
Inlet Response Organization could possibly also
provide support for spills in the Arctic.

The Alaska Cooperative Oilspill Response Plan-
ning Committee functions in addition to the indus-
try cooperative organizations. It consists of both
industry (ACS) and government (State and Fed-
eral) representatives. Its purpose is to foster shar-
ing of resources and technical expertise and to fa-
cilitate cooperative oil spill response.

State of Alaska

The Alaskan Department of Environmental
Conservation requires that an oil spill contingency
plan be approved (and renewed at least once every
three years) for operations within State waters.
Moreover, concurrence of the State in the adequacy
of oil spill contingency plans must be obtained to
the extent required the CZMA. Like the Coast
Guard, if the State determines that containment
and cleanup activities are not adequate, the depart-
ment may undertake cleanup itself and/or may issue
a contract for the cleanup. Where the Coast Guard
has primary authority, the State may still author-
ize supplemental cleanup or containment efforts.

State contingency plans are similar in most
respects to Federal requirements. Of special note,
for Tier 2 approval the State requires that 500 in
situ igniters be available within 6 hours of a spill,
and that an additional 1,000 be obtainable within
48 hours of spill. The state also requires that 1,000
feet of fire resistent boom be stored on site, and
that an additional 2,500 feet be available within six
hours. In addition, plans must be submitted for
drilling a relief well, and the decision process nec-
essary to ignite a well must be outlined .37

sTAlaska Departments  of Environmental Conservation and Natu-
ral Resources, ‘ ‘Final Finding and Decision of the Commissioners
Regarding the Oil Industry’s Capability to Clean Up Spilled Oil  Dur-
ing Broken Ice Periods in the Alaskan Beaufort Sea’ (June 1984).

Technology Development

Under the OCS Lands Act, the Federal govern-
ment requires that the oil industry use the best
available and safest technologies (BAST) in their
drilling and production operations. Criteria exist
for evaluating the adequacy of most equipment or
processes, but there are as yet no standards for
evaluating offshore oil spill cleanup technology.
One problem is that it is difficult to determine what
proportion of spilled oil is “adequate” to clean up
or how much can reasonably be expected to be
cleaned up in spill situations. The definition of
‘‘adequacy ‘‘ is as much a political issue as a tech-
nological one. Neither the government nor the oil
and gas industry is currently required to demon-
strate which oil spill technology is best.

Three Federal agencies have small inhouse oil
spill research and development programs: the
MMS, the Coast Guard, and EPA. Total Federal
funding for oil spill technology research has aver-
aged less than $1 million per year over the past five
years, One million dollars per year is considered
small in view of: a) the unknown and/or inadequate
capabilities of oil spill containment and cleanup
technologies for frontier areas; b) the Administra-
tion’s objective of accelerating OCS development;
and c) the fact that the total economic costs of ma-
jor spills may reach several hundred million dollars.
Suggestions of the kinds of oil spill technology re-
search needed are given in table 7-3.

Representatives from the U.S. agencies, along
with the U.S. Navy and the Environmental Pro-
tection Service (EPS) of Canada, comprise the
OHMSETT (Oil and Hazardous Materials Simu-
lated Environmental Test Tank) Interagency Tech-
nical Committee (OITC). Although the Coast
Guard has funded some Arctic and offshore spill
technology research since the early 1970s, the
OITC did not become involved in Arctic or off-
shore oil spill technology research until 1984. The
objective of the OITC program is to evaluate oil
spill countermeasures equipment and methods for
OCS conditions. The OHMSETT test tank, lo-
cated in Leonardo, New Jersey, has been used to
evaluate Arctic oil spill technology. However, be-
cause this program is new and because there have
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Table 7-3.—Oil Spill Technology Research Needs

Assessment of capabilities of existing oil spill equipment
and techniques under realistic conditions

Field or large-scale tank tests of behavior of North Slope
crude oil in cold water and in ice

Assessment of behavior of oil in a moving, broken ice
field

Development of a portable oil spill response system to
be used on tankers

Development of a containment boom that can be used in
broken ice conditions

Development of better techniques for oil spill cleanup in
shallow, nearshore waters

Development of better techniques for containing oil in
scattered ice floes outside the protection of the barrier
islands

Development of more effective igniters
Development of an oil spill recovery system that can be

used on vessels-of-opportunity (vessels used to supply
offshore operations)

Determine and record the properties of air and water-
borne residues of in situ burning

Determine minimum boundary conditions for effective in
situ burning (thickness, degree of weathering,
containment requirements)

Refine fire resistant containment booms
Review dispersants for cold and open water applications
SOURCE: Office of Technology Assessment

been funding limitations, little testing of equipment
for use in Arctic or deepwater areas has been ac-
complished to date.

The OITC has recently proposed a 5-year pro-
gram for testing OCS booms and skimmers. This
program would consist of three phases: 1) tank
testing; 2) assessment of equipment capability at
sea for seakeeping and durability (in accordance
with a rigorous, pre-determined test protocol); and
3) exposure of the equipment under OCS condi-
tions to intentional oil spills. The OITC also pro-
poses to continue tests, begun in 1984, on the po-
tential for mechanical recovery and in situ burning
of oil in broken ice as a mitigation measure; to con-
tinue investigation of new technologies; and to take
advantage, when possible, of spills-of-opportunity
to gather equipment performance data.

The OITC program has been level-funded at
$400,000 per year with the MMS, Coast Guard,
and EPA each contributing about $125,000, and

EPS contributing about $25,000. Continued fund-
ing at this level is considered unlikely in light of
the budget constraints of the participating agencies.
EPS participation is considered very important,
since the Canadian agency also conducts spill re-
search, the results of which are available to the
OITC. The Coast Guard also contributes logistical
support. Although the MMS has spent about $372
million (or an average of approximately $31 mil-
lion per year) for OCS environmental studies since
1973, none of this money has been allocated for oil
spill equipment research.

Since the 1970s, little industry or government
effort has been given to developing technology or
methods for the specific purpose of combatting oil
spills in deepwater. As oil and gas activities increase
in deeper and more distant waters, the continued
use of conventional recovery equipment in these
areas may need further analysis. In particular, tech-
nologies for open-ocean rough sea recovery and
deepwater sea floor containment may need further
development. However, the major difference be-
tween countermeasures problems in deepwater and
spill problems nearshore is logistical rather than
technological. Logistical concerns include how to
transport the equipment needed to contain, recover,
store, and dispose of oil to the spill site in a timely
way.

The MMS is currently funding two engineering
studies to deal specifically with deepwater subsea
blowouts: 1) the feasibility of deploying a large self-
contained collection ship capable of remaining on-
station while collecting oil and gas from a blowing
well using a subsea collector similar to that used
in the Ixtoc 1 blowout (the ‘ ‘sombrero’ ‘); and 2)
the feasibility of deploying a collection ship equipped
with skimming booms to collect and separate oil
in close proximity to a blowing well. Such a ship
would have to be large enough to remain on-station
in heavy weather and to store two to three weeks
of recovered oil. The availability of such self-
contained ships could possibly overcome many of
the logistics problems related to deepwater spills;
however, costs may be extremely high.


