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NOTICE

This docunent is disseminated Utier the’ sponsorship of the U.S. Department of
the Interior, Minerals Management Service, Alaska Outer Con ti nental Shelf
Region i n the interest of i nfonnati on exchange. The United States Government ‘
assunes no liability for its content or use thereof.



PREFACE

On May 29-31, 1985, the Alaska Outer Continental Shelf (OCS) Region of the
Minsrals Management Service ( MMS) sponsowd its first, annual
Information Transfer Meeting ( ITM].

public
The ITM focused on the results of recent

studies and related topics and their particular implications for offshore oil
and gas exploration and development in the Bering Sea Region.

The meeting was comprised of eight sessions and included presentations on
oceanography and meteorology, industrial development, studies on interaction
of OCS activities and marine resources, ecological and fisheries studies,
resource utilizati M, 1 ease sale conduct, and government responsibilities.
The presentations featured 57 speakers from government, industry, and academia
reviewing their i nvesti gati ons and major fi ndi rigs. Each hal f-day session was
fol 1 owed by questions and discussion fram the audience,

This docunent is a suinnary of the 2-1/2 day meeting. It is organized to
correspond with the conference proceedings, beginning with a summary of E:~:
o ning plenary session and followed by a chapter on each sessi on.
rc apter begins with an i denti fi cation of the chairperson and presentation
topics, followed by sunrnari es of each presentati on. (The appendix includes
the list of speakers and attendees. ) The 1 ast chapter covers the closing
sessi on; it includes general questions about the MMS Envi ronmental Studies
Program, oil and gas expl oration activities, al cmg with their answers.

These proceedings do not provide a verbatim tmnscri pt of the meeting but
are intended to highlight the main points of each presentation. Further
detai 1 on a sped fic research effort mentioned here can be obtained through
MMS or the appropriate Principle Investigators.
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OPENING PLENARY SESSION

Chai red by

Je;;:e~~

Envi rmnental Studies Section
MMS Alaska OCS Region
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Opening Remarks (MMS) - Alan D. po~rs

Past ad Present of Federal Offshore and Gas Leasing in
Alaska (MMS) - Robert J. B rock

Regimal Technical Working Group - Roles and
Responsibilities (MMS) - Nancy Swanton

Geologic Settin and Resource Potential in the Bering Sea
ii’( MMS) - Dave teffy

Identified Issues of Concern Associated With OCS Leasing in
the Bering Sea (MMS) - Thomas Boyd

Industry Perspective: Economic and Technological
Assumptions and Restraints Involved in Oil Exploration
and Development in the Bering Sea (Amoco) - Michael Golas



OPENING PLENARY

The purpose of this first Information Transfer Meeting was to present to
all interested parties the results of studies and available information M
offshore oil and gas expl oration and devel opment in the Bering Sea Re ion.

?Study results from the oil and gas industry, the fishing industry, the tate
of Alaska, and other Federal agencies were shared. The information presented
wi?l assist the Alaska OCS Region in meeting the requirements of the Nati onal
Environmental Policy Act (NEPA), derivation of policy and procedures, and
further developing the Regi on’s study agenda.

The Bering Sea was chosen as the first focal area because of its
importance to the search for danestic energy supplies. Subsequent ITMs will
focus cm oil and gas development in the Arctic Ocean, and the Chukchi and
Beaufort Seas. Details on next year’s meetings will be announced at a 1 ater
date.



OPENING RE/vARKS

by Alan D. Powsrs
Regional Di rector

Mi mrals Management Service
Alaska OCS Region

Welcome, again, to the first Information Transfer Meeting (ITM) for the
Alaska 0(% Region and to the first ITM held outside of the Gulf of Mexico.

We are fwusing on oil and gas explorati~ in the Bering Sea because of
its importance to the search for danestic energy supplies. While the outcome “
of these explorations in frontier areas is very uncertain, we believe that
continuing the search is important in that domestic discoveries will reduce
our rel i ante on imports. This, in turn, has important economic and national
security effects i n this post-oi 1 embargo era. That is why all four
presidential admini strati ons since the early 1970s have shown strong support
for domestic energy programs.

This ITM will make c1 ear the scope and detail of information-gathering
activities rel sting to the Bering Sea. It will give interested parties an
opportunity to participate in discussims of important topics dealing with oi 1
and gas 1 easing, explorati on, and development in this area. It will also
serve as an opportunity for our regional staff to hear about the information
that has been gathered and, therefore, help us to formulate study plans for
future yea rs.

In additia to the opening and c1 osing plenaries, there are nine sessions
focusing on such topics as oceanography, industrial devel opnent, marine
mammals, and fi sherfes. We appreciate your participation in the ITM and hope
you find the speci fic workshops useful.



PAST AND PRESENT OF FEllERAL
OFFSHIRE OIL AND GAS LEASING IN ALASKA

by Robert J. B rock
Regional Supervisor, Leasing and Environment

Minerals Management Service

Past Leasing Activities

Leasing activities during the last 11 years have been conducted in three
areas in the Alaska OCS: the Gulf of Alaska Area, the Bering Sea Area, and
the Arctic Region. (A map of the Alaska OCS areas is provided in Figure 1.)

A sumnary of the activities in each area is provided below:

Gulf of Alaska Area - The offshore program began in this area with Sale
No. 39 in the Gulf of Alaska. The lease sale, scheduled for 1975, was
final ly held in April 1976. Subsequent sales in the Gulf of Alaska Region
wre Cl, Sale No. 60 in Cook Inlet, 55 in the Gulf of Alaska, and two
re-offerings. MMS has issued 212 leases and, as of April 1985, 21 of them
wre in an active status. Total bonuses accepted for those six sales Wre
$1,072,635,368. Twenty-five holes have been drill ed, plugged, and
abandoned. Sale No. 88, which was scheduled for last sutnner,  has been
postponed indefinitely because of lack of industry interest in that area.

Bering Sea Area - The three sales in this area are Sale No. 70 in
. George, Sale No. 57 in Nortin Basin, and Sale No. 83 in Nava~ri:

Basin. M!jS has issued 318 leases, all of which are still active.
total of the bonuses accepted in these three lease sales was
$1,260,649,533. In additi on, 13 wells have been drill cd-- 3 i n Norton
and 10 in St. George. All have been plugged and abandoned.

The Arctic Region - In this regicn, which includes the Bering Strait
around to the Canadian border, MMS has had three lease sales-- the first
Federal Joint Beaufort Sea !jale, Sale No. 71, and Sale No. 87. Mm has
issued 372 leases, all of which are still active. MMS has accepted total
bonus bids on these three sales of just over $3,411,183,800, To date, 9
wel?s have been drilled, and one commercial discovery has been announced
on Seal Island.

Today, for the entire Alaska region, a total of $196 million has been
s ent on the studies program for research, 902 leases have been issued, ati
$~,744,468 ,701 in total bonuses have been accepted. (The figure does not
include the rent payments. ) Thirty-eight exploratory wells have been drilled,
and one discovery has been made.

MMS Future Leasing Activities

The f 011 om”ng activities are planned for the next 5-year schedule:

Gulf of Alaska/Cook Inlet
uw sale IS planned In Sh .. Study plans have been initiated ad
the Call for Informati onum~~u~”~s will be issued i n November 1985.
Exploration plans in Shelikof Strait and in the lower Cook Inlet have
been approved, but no drilling is anticipated.
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~eri ng Sea
> that most of the activity for the next couple of years

will take place hem, as is evident below:

0 i$t%%i - The second St. George sale is scheduled for
985, and the pnposed notice of sale is out for

revi ew.

o The North Aleutian Shelf Basin (Sal e No. 92) - The fi ml
should be published this sumner. The public hearing

process for the second Nortm Sound sale has just been
completed and the final EIS is being prepared. AS a result
of the original sale, MMS has approved one drilling permit

“ and a second one is pending, so there could possibly be
some activity therw this sunmer. For the second Navarin. .
Basin sale, Mh15 has completed the scoping and is in the
process of preparing the draft E IS. As a resul t of the
first sale in the Navarin Basin, Mm has approved four
dril 1 i ng permits so there COU1 d be some activity them this
sumner al so.

o Arctic Region (BeaufOrt and Chukchi Sea)- For the first
Chukchi Sea sale and the next Beaufort $ea sale, MMS has
completed the scoping and is starting to draft the EIS. In
addi ti on, MMS has approved one drilling permit and two
applications i n the Beafort Sea. Consequently, them COU1 d
be some activity here this sumner.

.



REGIONAL TECI-INI CAL WORKING GROUP -
ROLES AND RESPONSIBILITIES

by Nancy Swanton
Re ional Technical Working GrauP
%inerals Management Service.

The Regional Technical Working Group (RTWG) was established in 1979 as one
Of three types of cormnittees of the National Outer Continental Shelf (OCS)
Advisory Board. The other committees, the Scientific Committee and the
Nati Mal OCS Policy Committee, are national in scope; the RTWGS, as the name
implies, are more req”onal  in scope.

There are six RTWGS naticmwi de: three for the eastern United States, one
for the Gulf of Mexico, one for the Pacific (excluding Alaska), and OR for
Alaska. The function of the RTWGS is to advise the Director of the Minerals
Management Service (MIS) about technical concerns and issues regarding Federal
offshore minerals leasing in a given region.

The Alaska RTWG has 17 members. The Director of the Alaska OCS Region and
a representative of the State of Alaska co-chair the group. Federal agencies
represented on the RTWG include the U.S. Fish and Wildlife Service, the
National Oceanic and Atmospheric Administration, the U.S. Coast Guard, the
Environmental Protection Agency, the Department of Defense, and an agency
selected by the Alaska OCS Region. The remaining members are selected from
the private sector. They represent 1 ocal comnuni ties, the comnerci al fishing
industry, the petrol eum industry, environmental groups, and petrol cum-support
i ndustri es. .

All members are appointed by the Secretary of the Interior for a 2-year
term. Each Federal agency member is nominated by the local di rectir of the
agency; ncm-agency members may be nominated by anyone. In selecting
indivi duals, the effort is retie to achieve a balance of representati cn, and a
range of technical expertise and knowl edge relevant to OCS-~1 ated activities
in Alaska.

The Alaska RTMG provides a forum for exchange of information related to
OCS 1 easing. It helps to identify and clarify various technical issues
pertinent to of fshorw minerals resource management. It also is a source for
coinnents and suggesti ons about various MMS program docunents, as wel 1 as
regional environmental studies recommendations. The Alaska RTWG normal 1
meets three times per year. fThe meetings usually coincide with Federa
of fshow 1 easi ng activities for which RTNG comments are desired.



GECLOGI C SETTING AND RESOURCE POTENTIAL
OF THE BERING SEA REGION

by David A. Steffy
Geophysicist

Resource Evaluation
Minerals Management Service

The Bering Sea is truly a fruntier area. The expanse and the extreme
environmental conditions have in some ways inhibited petroleum exploration of
this mnote region. The earl i est petrol eum expl oration wel 1s i n the region
vere establishai in the late 1950’s on the Alaska Peninsula and eastern
Siberia. To date, 10 wells have been drilled on the Alaska Peninsula and 30
in eastern Siberia. Although a number of oil a-rid gas findings have been
reported, ncne have suggested a discovery of commercial size. Six COST WI 1s
have been drill ed in the Bering Sea since 1976. Geologic information rel eased
by MMS about these wel 1 S, except for the North Aleutian No. 1 wel 1, represent
the first non-proprietary subsurface data available f ram the shelf basins.
Post-sale expl oratory ciril ling on l~sed acreage has occurred in the Norton
Basin (7 wells) and St. George Basin (10 wells). U1 timately, all 17 WR
P1 ugged and abandoned. As of August 1985, 7 expl oratory wel 1s were dril led i n
the Navari n Basin, of which 2 wre reportedly plugged and abandoned.

Geophysical surveys have 10cated ef ght major tertiary continental shelf
basins in U.S. Bering Sea water: Chi rikov, Norton, St. Matthew-Hall, North
Aleutian, Amak, St. George, Pribil of, and Navarin. These basins occur mostly
in the broad, flat, gently-sloping shelf areas which have water depths of less
than 600 feet. In additim, there are the Aleutian ati Bowers Basins. The
latter are tw deep-water tertiary basins found in the Aleutian Plain area of
the Bering Sea in water depths greater than 14,000 feet. Finally, them is
the Umnak Plateau, which rises about 4000 feet above the abyssal Aleutian
Plain at the juncture of the Aleutian Ridge and the Bering shelf.

Inner-shelf basins-- Nortm, Chirikov,  St. Matthew-Hal l-- fo~~ as
pull-apart bas+ns in response to Late Cretaceous-early Tertiary movement along
the Kal tag fault. Over 14,000 feet of layered, Tertiary marine and non-marine
elastics have filled Norton Basin, whereas cmly 5000 feet are found in the
other two basins. The source rock potential is discouraging for the
inner-shelf basins. However, Norton Basin is mature enough to produce
h dmcarbons if some source rock is present. The hydrocarbon potentials of
t~e Chirikov and St. Matthew-Hall Basins are less than Norton Basin because of
their thinner cover of Tertiary fill .

The fonearc basins were formed in the Late Cretaceous-early  Tertiary

1?
eriod in response to the oblique subtiction or transform motion between the
ula and North American plates. The North Aleutian, Amak, St. George, and

Pribilof Basins are filled with Up to 43,000 feet of marine and non-inari n?,
coarse-graiwd  elastics and volcanicl astics. The Navarin Basin is filled with
over 36,000 feet of marine and non-marirw fine-grained elastics, predominantly
mudstones. The forearc basins show a better potential to produce econanic
accumulations of hydrocarbons than the inner-shelf basins b~ause of the
encouraging results from the drilling in the adjacent Russian forearc basins
(Anadyr, Khatyrka) and from the COST wells drilled. Thermal maturity, timing,
traps, and seals do not appear to pose serious problems at this time.

8
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Reservoir quality is the most important limiting factor in the Navarin Basin,
whereas the lack of source rocks is the biggest problem in the St. George and
Pribilof  Basins. Reservoir quality and possible source mck problems are
present in the North Aleutian and Amak Basins.

In the deep-water basins-- Aleutian, Bovers, Umnak Plateau-- there are
good hydrocarbon source  rock potentials, but the potential for thick prolific
reservoirs necessary for eccnom”c potential is low.

9



IDENTIFIED ISSLES OF CONERN ASSOCIATED WITH
OCS LEASING IN THE BERING SEA

by Tom Boyd
Supervisory Enviromnent Specialist

Mimrals Management Service

OCS 7 easing in the Bering Sea region has been ongoing since 1983. Each of
the past lease sales has begun with the preparation of an environmental impac\
stateaent  (EIS). The initial step in the EIS preparation is termed “scoping
which is defined as the identification of significant environmental issues
that are to be investigated. At that point, issues not considered significant
are eliminated from the area of consideration.

The primary means of identifying the most significant environmental issues
is to solicit input from the citizens of local areas about resources and
activities that potentially could be affected by leasing. Input is also
solicited fmm State, Federal, and local government agencies; environmental
groups; the oil industry; the fishing industry; and the general public. Such
1 nfonnati m is obtained by conducting public meetings and by soliciting
conments through the “Cal 1 for Informati on” which is published several months
in advance of EIS preparaticm. The Office of Leasing and Environment is
responsible for ccmpiling the lengthy list of issues identi fi ed during the
scoping process, distributing that list for staff analysis, and identifying
the issues to be analyzed i n the EIS. Since MMS is presently preparing the
fifth and sixth EIS’S for the Bering Sea region, a fairly consistent list of
issues for this region has evolved.

For the most part, the issues tend to fal 1 into two major categories:
effects on the 1 i vi ng mari ne resources, and effects on resource harvest
activities. The primary factors that potential ly could produce effects on
these resources and activities include oil spills, drilling discharges, noise
disturbances, facility siting, and population increases.

The following 1 ist of issues has been consistently identi tied for the
Bering Sea regi m:

Living Mari ne .Resources

o Effects on im o rtant fish resources fmn:
!Oil spil s

Discharges (muds, cuttings, formation waters, and
ball ast water)

Seismic (geophysical ) operations

o Effects on birds f rem:
Oil sp~
Noise disturbance (parti CU1 arl y chronic disturbance)

10



o Effecg~l o~~;ar~ne  manrnals f rem:

Discharges (muds, cuttings, formation waters, and
ball ast water)

Noise disturbance a
Habitat loss (siting of oil industry support

facilities)

o Effects on endangered whales frmm:
Oil spills
Noise disturbance

Resource Harvest Activities

o Effects on the mari ~ ecosystem/ food web fmn:
Oil spills
Discharges (muds, cuttings, formaticn waters, and

ball ast water)

o Effects on commercial fishing from:
Loss of f“lshery resources
Oil spills -

Gear conflicts
Ocean space use conflicts (platforms, pipelines, and

collisions)
Ccnnpetiticm  for harbor space
Beneficial services suppliedby the oil industry

o Effects on subsistence resources from:
Increased harvest competition
Oil spills
Discharges
Noise disturbance

o Effects on subsistence harvest activities frum:
Oil spills
Noise disturbance
Access to resources

o Eff&ts on sociocultural systems frmm:
Changes in subsistence practices
Increases inpopul atim
Changes in cultural values and orientations

Additional Issues

o Effects on air quality
o Effects on water quality
o Effects on cultural resources
o Effects on comnunity infrastructure ‘
o Oil spill containment and cleanup

11



INIILJSTRY  PERSPECTIVE: ECONOMIC AND TECHNOLOGY CAL ASS UIWTXONS
AND RESTRAINTS INV(lVED IN OIL EXPLORATION AND. DEVELCPiVENT

IN TEE BERING SEA

by Micheal Golas, Amoco
Denver, Colorado

Industry’s spending on leasing, drilling, as well as geophysical and
engi neering work is a cl ear indicalmr of its belief that exploration and
productim in the Bering Sea is technically feasible. What industry must now
deterfrri m is whether or not it makes sense economically. Since the technolo~
exists to conduct expl Orati (m and devel opment i n the Bering Sea Region, the
focus of this presentation concentrates more on eccnomic assumptions.

There are four mqjor factors, which will detennim whether the Bering Sea
will become a viable eccnomic opportunity. They are:

1 ) The cost of expl orati cm, development, production and, very
imports ntl y, transportation of oil.

2) The magnitude of the oil reserves found.

3) The time it takes to efficiently find, delineate, develop and produce
a field.

4) The worldwide price of the oil when it is finally produced.

costs

The costs that oil companies face to produce oil in the Bering Sea are
monumental . Up-f rent capital investment costs will be $4-10 per barrel for
every barm”l of oil expected to be produced. Day to day operating expenses
will be in the same range, and transportation costs will be in the S-7 Per
barrel range depending m West Coast or Gulf Coast delivery. Additionally,
them are royal ti es, and prvperty and income taxes to be considered. The s~
of the capital costs for a single Bering Sea fi el d COUI d wel 1 be in the range
of $5 to $15 billion.

Magnitude of the Reserves

The magnitude of the reserves that industry might find is control 1 ed by
mother nature. Nevertheless, some very large reservoirs will not be developed
because costs M*11 be too high. The $10 bil lim capital investment wil 1 not
be ecmotically  feasible. Industry therefore needs to find ways to control
costs. Regulaticms should be sufficiently flexible in order to encourage the
efficient exploration for reserves. With government and industry working
together, it is possible for the constraints to be reduced without
jeopardizing environmental or other interests.

Time

Delay in any phase of the activity, from exploration through production,
reciices the value of industry investments. Certain m“nimum rates of return
for any investment are necessary.

12



For example, i n the Bering S- where Exxon purchased 1 eases i n 1984, the
first doll ars of revenue are not expected until 1995. Prior to that times
Exxon will incur costs for exploratory drilling, as well as the desi n,
construction and installation of prockcticn facilities. 7While payout or
successful Navarin Basin exploration may occur about 2002, we now face an
unknown cost for the borrowed
facflltieso There are also 1 arge
crude.

Obstacles which impede sensible
the process from months to years
uncertainty to the investments are

ca pi t-al needed to purchase producti on
uncertainty es as to the future price of

expl oration and production, which l,engthen
and years to more years, and which add
not in the best interest of anyone. Thg

oil industry cares and is sensitive to envi ronmental , social , and cut tura~
concerns, but these factors shoul d not be turned into costly obstructions for
the oil industry. Such an approach WOUI d be hazardous not only to the
fndustry but to the nati~’s  econcmic heal th as wel 1,

Worldwide Price of Oil

Price, of course, is the fourth major econanic factor. As the rate of
return diminishes, so does the i ndustry ’s interest in exploration and deve~op-
ment. There are many current examples i n the oi 1 business where this is being
demonstrated. It does not bode well for the future when oil explorati cm fi r~
bel i eve oil exploration does not bring an adequate rate of return on their
investments.

Oil companies need flexibility in exporting opportunity es once the oil has
been prwckIced. Currently, although there are a few special exceptl onss
industry is prohibited by Federal 1 aw from transporting domestic crude
anywhere but to a port i n the USA. Industry, for example, WOU1 d like to have
the opportunity to export Bering Sea crude to J span. The Japanese are al so
very interested i n this approach because Japan COU1 d provide cheap crude to
the U.S. on the Gulf coast in exchange for crude del ivemd df rectl y f rum
Alaska. The Government Accounting Office estimates that $800 mini on to $1.4
bil 1 icn a year COU1 d be saved if we could transport North Slope crude to
Ja an.

E
Exports to Japan WOU1 d make the price of Alaskan oil competitive with

ot er oil prices w rl dwi de for the first time.

Federal 1 aw also requires that industry use U.S. built tankers to
transport the crude. This is econanical  ly unsound for the nation and the oil
industry and it is another signi ficant cost. The U.S. needs to find ways to
reduce costs whil e maintaining job opportunities for its citizens. c Ost s
could also be better controll ed if industry had more flexibility in the
potential use of tanker or support facility sites.

In concl usi m, industry, government, and educational and research
institutes -- w rki ng b gether-- can help reduce costs, as wel 1 as time of
ex lorati cn and develoqnent i n the Bering Sea areas.

i
This cooperation WOU1 d

en ante industry’s interest in the area and al 1 ow devel opment of mom and
larger supplies of domestic oil while mitigating envi rorunental  , social and
cul tural Impacts.
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BERING SEA mETEOROLOGY AND OCEANOGRAPHY

by James Overland
National OCea nic ad Atmospheric Administrate on

Paci fi c Mari ne Envi romnental Laboratory
Seattle, Washington

The Bering Sea is affected by arctic, conti nental and mari time air
masses. In winter, weather elements are conti ~ntal and arctic i n character,
repl aced by mari the infl uences from the south i n sumner. In winter this
RSUI ts in north to easterly w“nds, a temiency for c1 ear skies, and
substantial d~ urnal temperature range. Sumner is characterized by a
progression of storms through the Bering, rather than fixed weather types,
which pro~ce increased cl oudi ness, reduced diurnal temperature range, and
winds mtati ng through the compass with a S1 ight tendency for southwest.

There is a tendency for two storm tracks, one parallel to the Aleutian
1s1 and chain (the Aleutian 10W) and one Curving northward into the central
Bering Sea. A comparison of ccmposite CyCl one charts sumned over the winter
season and over the five havi est and five 1 ightest ice years from 1958 to
1980 shows a shift in cycl one centers toward the wst in light years. The
rel ati cn of sea ice extent and the 1 ocati cm of cycl me tracks shows that the
advance of the ice edge i n the Bering Sea is domi nated by m“ nd-dri ven
advectim and that southerly winds associated with cycl cne tracks b the west
inhibit this advance. These results indicate that the interannual variability
in seascmal sea-ice extent in the Bering S= is control led by an external ly
dertermi ned variation in storm-track position due to large-scale di fferwces
i n the ge~ral ci rcul aticm.

Waters of the south~stern Bering Sea shelf are divided into di sti net
domains, deli neated by the water depths (z) and separted by f rents. (See
Figure 2.) Within the coastal domain, z is less than 50 meters (m), tidal
mixing exceeds buoyancy input, and the water (away from the direct i nfl uence
of river discharge) is mixed vertically. In the middle shelf domain, z is
between 50 m and 100 m, when the seasonal input of buoyancy (either frum
mel ti ng ice or insol ati m ) exceeds tidal mixing, a two-1 ayened structure is
obtai ned. Separating these domains is the inner f rent, the zone of transi ti on
is in the bal ante between tidal mixing and buoyant en?rgy input.

Over the southeastern shelf, tides dominate the kinetic energy of the
water, often comprising 90 percent of the fluctuating kinetic energy.
However, farther north the tides become 1 ess e~rgetic and are a much smaller
percentage of the total fluctuating kinetic ene r~.

Circul atim in the southern Bering Sea is determined primarily in response
to lczal winds. Circul atia over the northern shelf is dominated by a
ge~rally northward flow of water bound for the Arctic Ocean. This pattern
can be temporarily reversed because of 1 arge-seal e meteorwl oy” cal forcing,
particularly in early winter. Currents east and west of St. Lawrence Island
and through Bering Strait mean flow often reach 10 to 15 centimeters per
second (cm/s) or more. In Norton Sound, the northward man flow, appears only
i n the western porti cn, and mean currents i n the remai rider of the Sound are
weak , al though w“ rid-driven currents with i nstinta  mOUS speeds Up to 100 cm/s
have been observed.
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Figure 2
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MWG1 NAL ICE ZONE EXPERIi’&NT (MIZEX-WEST)

by James Overl and
National Oceanic and Atmospheric Administration

Pacific Marine Environmental Laboratory
Seattle, Washington

The Marginal Ice Zone Experiment (MIZEX-Nest)  f~eld study took lace in
Ythe southeast Bering Sea during February 1983. The experiment invo ved two

ships--- the Coast Guard ice-breaker WESTWIND and the NOAA ship OISCOVE RER;
two aircraft-- the NASA Ccmvair-900 and the NOAA P-3; a set of over-winter
moo~d current meters; and the Scanning Multichannel Microwave Radiometer
(SMMR) on board the Nimbus-7 satellite. The purpose of the study was (1) b
study the oceanic, atmospheric and sea ice processes which control the ice
moti on; (2) to determi ne the physics which control the ice edge positi on; and
(3) to study the micrmwave  radiometry c pro perti es of sea ice with the purpose
of impmving our use of satellite i nstrunents to determ” ne sea ice
concentrate cm.

The MESTWIND steam~ about 150 kil uneters (km) into the ice and depl o ed
fan array of satellite- and ship-tracked position and meteorological buoys. he

IIESTWINO then drifted w“ th the surmundi  ng ice over a 16-day period as the ice
moved from the interior towards the ice edge. As the ship drifted,
investigators carried out a Variety of oceanographic, meteo~l ogi cal , and
remote-sensing surface observati ens. At the same time, the DISCOVERER carried
out a similar set of measurements at the ice edge. The lxo aircraft, which
vere based in Anchorage, carried out several overflights of the experimental
regime The NASA aircraft-- equipped with several . microwave
radi aneters, as well as a version of the radar al timete~a~;~~ned for the
European Space Agency satellite ERS-l-- carried out six hi uh-level mosaic
overflights of the experimental regi m. The NOAA
a gust probe, a SLAR, a 1 aser profi 1 cmeter, and
out five low-level overflights i n the course
vertical profi 1 es over each ship.

As a part of the study, a 50 km array of 8
informati  on on the i ntermedi ate seal e beham”or
current measuring pl atforms on two of the floes

P-3, which wa~ equipped with
temperature sensors, carried
of which they flew several

ARGOS-tracked  flws provided
of the ice pack. Wind and
Qave detai 1 ed information on

the forces on fndi vi dual fl oes which w re com~ared  with the I arger-sc ale
moticns. Under relatively steady northeast winds and with weak or negligible
regional currents, the fl oes accelerated considerable y as they crossed the
MIZ . The array showed 1 ittl e distortion even though it skirted around
St. Matthew I S1 and and changed trajectory direction by over ~o during the
12 day study period (see Figure 3). Similarly, individual fl oes remained
within 200 of their original orientatim, al though their angul ar motions
wre erratic and often rapid. One of the f 1 oes was much smoother than the
other, and higher winds and currents wre noted at the smoother floe. The
motion of the fl oes reflect strong coupling to the cur~nts at tidal and lover
fnquences,  and 1 ow-frequency response to the wind (that is, greater than 6
hours). Both floes drifted to the right of the man wind by approximately
300 at about 4 percent of the wind speed at 3 meters, and relative wind ad
current directims were within 200 of being colinear; these traits are
consistent with free drift hypothesis.
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Fjgure 3

Ice Edge Advance:in  Bering Sea
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Ice edge advance and the”ice buoy trackline  around St. Matthew’s Island: The ice edge’s
position on 10 February and 22 February are shown as dashed lines. the approximate center
or the ice-buoy array at 00 GMT from 10 February at 61 N, 170 W until 28 February at 59 N,
179 W is shown.” Meteorological and oceanographic measurements were taken on floes 2 and 7.
The WESTWIND operated near flow 7 while the DISCOVERER operated near the ice edge, during
6-17 February to the east of St. Matthew Island, and after that to the west.



The motion of the ice floes and ice edge wre compared by examination of
satellite photos. TW regions of the ice pack, one thick with rafting and
rubble to the west of St. Matthews Island, one thin and broken to the east of
the I SI and, showed a ratio of edge velocity to floe velocity of .64 and .43
respectively. Thinner ice melts more rapidly in the wanner sea water ahead of
the ice edge than the thicker ice.



CIRCULATION AND OIL SP ILL TRAJECTORY MODELING

by David Hale
National Oceanic and Atmospheric Administration

Outer Continental Shelf Environmental Assessment Program
- Alaska Office
Anchorage, Alaska

TO accurately compute oil spill trajectories, numemus physical processes
must be considered. These include but are not limited to currents, tides a n d
winds. This i nformatim flows through the various submodels of the oi 1 spil 1
tr~ectory model that was developedby the Rand Corporation.

The model is primarily composed of three submodel S: (1) a 3-dimensional
hydrodynamic submodel; (2) a 2-dimensional weather submodel; and (3) the oil
trajectory submodel . The hydrodynamic and weather submodels provide the
necessary information to drive the trajectory submodel. Each submodel is
verified and supplemented by field data and observatims. These three
submodels are summarized below:

3 -Dimensi alal Hydrodynamic Submodel

This submodel provides hydrodynamic inf ormati cm for the oi 1 trajectory
submodel. It is a multi-layer model which solves the 3-dimensional  equations
of motion as well as other conservation equations to yield the desired
informatim.

Input to the model consists of field data on tides, water mass character-
istics (salinity and temperature), bathynetry,  and ice coverage. The model
computes water levels, currents, temperature, salinity, and ice movements due
to winds, tides and pressures. As an option, it can canpute the dispersion of
spilled oil.

Wind scenarios are put into the model to calculate wind response functions
for the oil trajectory model. These functions are used to determi ne the
response of the surface layer to varying wind fields.

2-II imensi onal Weather Su&nod el

This submodel provides the necessary meteorological information needd to
drive the canputation  of an oil spill tr~ectory.  The database is 19 years of
synoptic weather data; it is supplemented by observed surface wind statistics.

The model operates by Markov Simulation using a transition matrix of
weather type, transition probability, and surface wind statistics for each
weather type. It is periodically interrupted to enter the storm  track model .
The stochastic storm track mode? calculates a storm’s forward speed and
directi on, and computes the geostrophic wind field. This wind field is then
modi fi ed by the Marine Boundary Layer model and computes the mean wind fi el d
for use by the trajectory model.
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Oil Spill Trajectory Submodel

This third submodel  actually takes the data and results from the other two
submodels and computes the final spill trajectories. It combines the mean
wind fi el d m“th the response function to compute the upper-layer velocity.

The model computes Stokes drift, the mean drift, and the resi dual
currents. It also calcul ates surface oil drift as well as the drift of oil
spill ed under an ice cover. Finally, it plots the trajectory information for
each simul aticm and site. Actual trajectory positi MS are provided to MMS for
the final risk analysis.

A sunmary of the inputs and outputs of each model is provided in
Figure 4. A flow chart of bw input flows through the submodel s is provided
in Figure 5.
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Figure 4

Oil Spil 1 Trajectory Submodel s-- Inputs and Outputs

Submodel 1

Hydrodynamic 1)
21
3)
4)
5)

Weather 1)

2 )

O i l  S p i l l 1)
T r a j e c t o r y 2)

3)

5)

6)
7)

QJ?!!E
tidal information 1)
sal i ni ty and temperature data 2)
bathymetry 3)
ice thickness and coverage
oil weathering data (optional ) 4)

weather types (from 19 years
historical data )
surface M“ nd stati sties

water 1 evels
currents
temperature and salinity
f i e l d s
ice movements and
concen trati” ons
oil dispersica  and
weathering (optional )
wind response functions
mass and energy exchange
coefficients

5)

6)
7)

1)
2)

1)

2)

3)

4]

5)

6)

outputs

water levels
currents
temperatu m and
salinity fi el ds
ice movements and
concentrations
o p t i o n a l l y - o i l
dispersion and
weathering
wind response functi ons
mass and energy
exchange coefficients

man ~“nd field
wind variability fi el d

oi 1 movements due to
upper layer velocity
oi 1 movements due to
Stokes drift
oi 1 movements due
to resi dual currents
total drift of oi 1
on the surface
total drift of oil
under an ice cover
trajectories for each
simulation from each
1 aunch point
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t-lgure 5

OIL SPILL TRAJECTORY MODEL INFOR!AMTION  FLOW CHART
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OIL-Weathering PREDICTIONS

by James R. Payne and Bruce E. Kirstein
Science Applications, Inc.

LaJolla, California
/

While the oil trajectory model described earlier (see David Hale’s summary
in this sessicn) predicts the location of an oil spill, the oil weathering
model predicts mass and composition. The informatim is then provided to
biologists for use in assessing devel opnent.

The concepts used in deriving equations which are used to describe oi 1
spills are based m its material balance and physical properties. These
equati cns are programmed on a computer to generate case studies of potential
oil spills. The computer programs are accessible from the keyboard and allow
the user to specify the type of oil and environmental parameters.

Knowledge of the physical properties of crude oil is required before a
weathering prediction can be made. For  the  important  weather ing process of
evaporati cm, the partial pressure of the canponents  must be know. Hovever,
character zing the physical pro perti es of crude oi 1 on a component-specific
basis is impossible.

The methodology USed for crude oi 1 character zati ca is the pseudo-component
technique where a true-boiling-point distillation of a sample provides
fractiuls characterized by boiling point and density. By USIIVJ this info~a-
ticm for each fraction, physical properties are calculated which describe the
behavior of the whole uncut crude. Thus, a crude oil is “cut” into light
fractions which boil at a low temperature, a gasoline fractim, and on th~ugh
to the “bottom” of the barrel where the fracticns boil at temperatures in
excess of BOOoF. This concept of pseudo-components, or cuts, is used in
industry for making oil -weathering c al CU1 ati ons to predict physical properties.

The oil-~athering processes which decrease the mass of an oi 1 spil 1 are
evaporati m, dissol uti on, and dispersi m. Both evaporation and dissol uti on
(into water) are molecular processes, while dispersion is the formation of
discrete oil droplets i n the water CO1 unn as the result of turbulence (see
Figure 6] . These mass transfer processes deperd on S1 ick spreading which
determ” nes the air- or water-i nterfaci al ar-s. The formation of a
water-in-oil emul sica (mousse) is al so important because of the resul ti ng
increase i n viscosity.

In the presence of ice, the oil -weathering processes are the same as i n
ope n-oc EB n weathering. Hovwer, the rate at which dispersion and mousse
formatim occur increases due to change in the turbulence. In additi m, when
oil is encapsul ated in ice, weathering ceases until the oil is rel eased to
either the air or water phases. Oil also interacts with suspended particul ate
matter by adsorption of dissolved species from the water COI unn and by the
collisim and sticking of discrete oil droplets and particles (see Figure 7) .
The oil evaporates when it is on the ice surface.

Mhil e the process of evaporati~ is wel 1 understood and quanti fi ed, such
processes as emul si ficati on-- Imw the oil-water surface tensicn depends on oil
composi ti cm-- are not. Therefore, the .devel opment of computer-driven oi 1-
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Figure 7
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weathering model s requires extensive experimentation in order to quanti fy and
verify the weathering processes. The design and conduction of oil- weathering
experiments is an interactive process where knowl edge and observation are used
to plan the next set of experiments.

The oil -weathering model s devel oped by SAIC  for NOAA predict the true-
b o i l i n g - p o i n t  d i s t i l l  a t i  o n  o f  oil a s  i t  w e a t h e r s . A s  a r e s u l t ,  t h e  mcxjel$
predict a field-observable attribute which can be measured by a standard
procedure. The models are user-friendly and menu-driven so that m“nimw
experience with “ oil” is requi red to use the codes.
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BERING SEA COASTAL ENV IRONNENTS -
OIL SPILL SENSITIVITY

by Erich Gundl achl

RPI Coastal Science, Inc.
Columbia, SC

An oil spill Envi~nmental Sensitivity Index (ESI) was applied to Berin
Sea coastal envi ronnents during 1981 - 82. The info rmati on presented on 17 %
maps of 1:63,360 scale included shoreline sensitivity, location and
distribute on of ecological resources, 1 ocati on of soci oecmom”c resources,
and proposed areas for pl acing spill-response equipnent. This method of
sensitivity mapping has received widespread support in Alaska and the lowsr
forty-eight, as well as in other countries. The maps are used i n planning for
possible oil development, and for aiding and directing response during an oil
spill incident. A brief descripti cm of the major components of the ES I
follows:

Shoreline Sensitivity

The sho~li~ of the Bering Sea was classified and ranked in order of
increasing sensitivity to spill ed oil. The shoreli ne types of the Bering
Sea are presented bel OW. Environments 8, 9, and 10 are the most sensitive.

k
i:
2
7.

::
9.

10.

Exposed rmcky s bores
Exposed wave-cut platforms
Fi ne-grai ned sand beaches
Coarse-grai  ned sand beat hes
Mixed sand and gravel beaches
Gravel beat hes
Exposed tidal flats
Sheltered rocky shon?s
Eroding peat banks
Sheltered tidal f 1 ats
Marshes

Biol ogi cal Resources

The habitats of important ecological , recreati cnal , and commercial spec~es
wre positi oned on the maps to indicate speci fic areas requiring SP1ll
protectim or response measures. There are also symbols to represent
informati cm on seasonal ity, type and species of the organism, nestln9
season, and threatemd or emiangered species.

Soci oec (nom” c Features

Sites of soci oecon anic
conmerci al fishing areas,
were indicated on the maps

importance, including archeological sites,
m“ning claims, parks, and wildlife areas. They
by a black-and-white symbol .
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Spill-Response Features ,

To assist the rapid deployment of spil l-~sponse equipment, primary
locati ons for boom and skimner pl acement wre indicated according to wave
heights, currents, and equipment performance. Areas for equipment staging
and airstrips were al so indicated.

Complete sets of maps are available in the Oil Spill Sensitivity Index--
Norton Sound, 1981 and the Oil Spil 1 Sensitivity Index-- Bristol Bay, WE
Tntere sted parties should contact Mr. Lyman Tho rstei nson at NOAA/OUEA P.

●

1
Present affll iaticn - Coastal Science & Engineering, Inc.
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, INMR SHELF TRANSFER AND RECYCLING ( ISHTAR)
IN THE BERING AND CHUKCHI SEAS

by John Goering and Alan Springer
University of Alaska
Fairbanks, Alaska

ISWAR is a project which is centered on the North Bering Shelf. It
involves the study of the transfer and recycling of organic matter in the
highly productive Bering Strait area. ISHTAR is a team effort invol vi n
physical, chemical, and bi 01 ogical oceanographers, and other people i ntereste i
T n meteoml ogy. Most of the extensive field w rk wil 1 begin this sunmer.  The
pw”ect. may continue for several years. Me have al ready begun establishing
perceptl cns about how the system works and will be testing these percepti MS
in the months ahead.

Some informati a is al ready known about the circulation on the Bering
Shelf. On the southeast Bering Shelf inside the coastal f rent,’ the man flow
is S1 OW-= probably 1- 3 centimeters (ems) to the northwest. Inside the middle
shelf between the 50- 100 meter isobath, the men flow is almost n on-exi stant,
and it looks like a lake. However, al cng the outer shelf the flow is much
faster. There is a current which flows al cmg the shelf at between 10- 25 cm$
per second (cm/sec ). This current branches at Cape Navarin, with part of the
flow becoming a barmtrmphic current that flows al cng the 67 meter isobath
around the Gulf of Anadyr. The major part flows through the Anadyr Strait at
the rate of about 15 cm/Sw.

Another current flows into the Arctic OCea n frmm the northern Pacific
Ocean thm ugh the Bering Sea. Its mean flow is .8 of a Sv (106 cubic meters
per second); and it is much higher in the sunmer than in the winter. Using
the man f 10W fmm the southern Bering Sea region and the existing kn owl ed e

?about the nutrient supply in the water, the loading of the nutrient SUPP Y
mto the north Bering Sea can be calculated. Currently, the loading has been
calculated as 2.5 x 10 millicm atoms of nitrates per second. This supply is
very simil ar to the supply m the Peru upwel 1 i ng system and expl ai ns why the
shelf is so prochctive.

Most nutrients of the northern Bering Shelf are supplied f mm the deep
Bering Sea waters. TW important conditions influence nutrient prodcti on--
light and ice. Because of the extended dark periods, sufficient light for
extensive primary producti on of phytoplanton exists only f ran March through
September. In additim, ice coverage continues through Apri 1 and May.
Therefore, despite sufficient light conditi ens, high prodcti on takes Pl ace ~ n
the water CO1 utnn only f ~m J me through September.

The follow”ng nutrient fields vere identi tied in the Bering Shelf regi on:

South Bering Sea - Pmducticm occurs about 5 weeks in May and June; most
nutrients prodced are depl eted during that time. Since water is stable,
no new nutrients flow in. Nutrient supply is low during sunmer and fal 1,
and until winter mixing.
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St. Lawrence - While there am more nutrients close to the island,
~ the middl e and outer shelf fol 1 ow a pattern simil ar to that
i n the South Bering Sea. Nutrients are produced and depl eted in the
spri ng; supply is 1 ow during the. sunmer, fal 1, and winter.

w- Area is high in nutrients throughout the year because of
e con T nuous flow of water fmm the Bering Sea through the Strait.

Yukon River System - Area also has 4- 5 week prodction cycle in May and
2 une. As with the south Bering Sea and the St. Lawrence, production is
low during the sumner and fall .

Gulf of Anadyr - Prmducticn continues throughout the year; area is always
high in nutrients.

It appears fmm these preliminary findings that the Anaciyr Strait and the
GuI f of Anadyr are most protective. Oil and gas developers and MMS should
consi der the importance of these areas as leasing and devel opment decisions
are made.
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SE SS ION IB

BERING SEA INDUSTRIAL TECHNOLOGY AND DEWLCPKNT - I

Chaired by

Rod Smith
Regional Supervisor
Field Operations

Minerals Management Service

Presentations

Marine Seismic Acquisition - Today and Tomormw (GSI) -
M. Rodney Cotton

Overview of the Seismotectonic  Characteristics of the Bering Sea
Area (State of Alaska) - John llavi es

Evaluation of Bering Sea Crude Oil Transportation Systems
( Han-P adrcm ) - Dennis Padron

Drilling Technology: (ARCO) - Gary tfannnon

Offshore Terminal Operations (Exxm) - Allen Ziarnik

Onshore Pipel iw Route Selection and Construction Film (Exxon)

32



h#lRINE SEISMIC ACQUISITION - TODAY AND TOMORROW

by W. Ro~~y Cotton

Dan as, Texas

Modem seismic acquisiti~ equipment, systems, and methods are in a
continuous state of change and impmvenent. Hovever, this process does not
increase li marly with time but is affected by market conditions, itiustry
requirements, and the i ntrodcti  on of new technol ogi es. It is therefore both
entertaining and instructive to review Rcent progress and specul ate on future
developments in marine acoustic sources, the extension of digital methods into
the recording streamer, ad a d v a n c e s  i  n  t h e  qual ity c o n t r o l  o f  s t r e a m e r
1 ocati cm systems.

The conventicmal air gun is essenti ally a 20-year 01 d design. Recently, a
radically new approach to this device was rel eased to the industry. The new
device, which is termed a “Sleeve Gun”, has improved character sti cs i n terms
of reliability, bandwidth, and acoustic efficiency. The rww gun is al ready in
use in conventi cmal marine seismic surveys where it is demcmstrati  ng improved
resol uti on with no 1 oss of penetrati m. It is currently being tested i n
shal 1 ow water envi runments where it is expectal to be particul arl y robust in
the presence of nud and gravel. In additi cn, them is interest with reference
to the source requirements i n marine vertical seismic profi 1 i ng.

Seism”c streaners  have been produced i n greater and greater lengths over
the years while the indivitial group 1 ength has decreased, resulting in an
expansi cn in the nunber -of data channels that can be acconmmdated. The 1 imit
to this expansi cm was essentially reached at 120 channels over a total 1 ength
of 3000 meters. The introticti  on of micro-circuits and fiber optic
transmissi cm technol o~ have now permitted many more channel s to be
accommodated i n thinner, more manageable streamers of even greater length. To
achi eve this, the data is digitised with the streamer and the inf ormati cm is
mul tiplexed and transmitted in serial form to the recording i nstrunents on the
vessel. TW hundred ad forty channel streamers total 1 i ng over 3600 meters i n
length have been introduced, and plans to double these nunbers are being
executed.

Final ly, the introductiul  of microel ectronics has lead to the use of many
sensors in the field systems to monitor the locaticn,  depth, and performance
of the source ad receiver mechanisms. It is of paramount importance to the
geophysics sts responsible for the quality of the data that the i nformati on
f mm these sensors be processed and displayed on board the seismic vessel in
order that errors and faults can be detected and corrected imnedi ately.
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OVERVIEW OF THE SE ISMOTECT’ONI C CHARACTERISTIC CS
OF THE BERING SEA AREA

by John N. Davies
Division of Geological and Geophysical Surveys

Department of Natural Resources.
State of Alaska

It is wll knovm that some of the largest earthquakes in this century have
occurred in southern Alaska. In fact, five of the ten largest earthquakes in
the vmrld were located alcng the Kurile-Kamchatka  and Aleutian-Alaska
subdction zones.

Less well known are the locations and sense of motion of the PI ate
boundary which connects these subchcti on zones to the spreading center of the
Arctic Ocean. Misfits in global pl ate models i n the Siberia-Bering Sea-Alaska
area and significant diffe~nces in the locations of the poles of relative
moticm for the Eurasian and North American plates all suggest that one or more
s m a l l  p l a t e s , or intraplate d e f o r m a t i o n , m a y  b e  r e q u i r e d  to fit all o f  t h e
a v a i l a b l e  d a t a .

Focal mechanisms of earthquakes on the DenaJi and Tintina fault systems,
in the Tanana Valley in Alaska, and in the Richardson Mountains in Canada
suggest that all of Alaska and the Yukon from the Gulf of Alaska to the
Beaufort Sea may be slowly reform”ng  in a giant, right-lateral megashear.
Similar 1 arge-seal e i ntrapl ate def ormati cm may also be occurring ( perhaps with
a diffewnt sense of motion) in the Bering Strait and the St. George Basin
regicms of the Bering Sea. In both areas, historical, teleseismic, and ltxal
seism”city  data all docunent the occurrence of earthquakes with magnitudes as
large as six to seven points. Rough calculations for the St. George Basin
area show that for a randomly-selected site and a Ml-year exposure time, the
expected peak horizontal acceleration is about 20 percent-- with a 10 percent
probability of excedence. Relocations of the earthquakes, calculation of
their magnitude on a uniform scale, and determination of the attenuation
properties of the crust are all urgent problems if the seism”c exposure in the
Bering Sea area is to be adequately gauged so that safe structures can be
designed.
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EVAL U4T ION OF BERING SEA CRUDE OIL TRANSPORTAT ION SYSTEMS

by Dennis Padron
tlan-Padron Associates
New York, New York

The objective of this study is to evaluate and compare the technolo and
costs associated with crude oil transportation alternatives from the ?
Sa.

ering
In order to achieve this objective, three representative scemrios were

developed. All relevant parameters wre defi ned and the potential range of
‘ critical parameter val ues was establ i shed for a sensitivity a~lysis. The
envi rcmnental  parameters vere based on i nformati cn i n the public domain, while
the forces exerted on the various Qpes of of fshons structures were based on
state-of-the-art procedures. Details were developed for each major element of
the transportati m system, i ncl udi ng off show 1 oadi ng and storage, nears~o~
hiding, onshow storage facilities, transshi went ter~” na~, mar~~ke:;Pell ne~

pipelin2, ice- strengthened tankers, con ve nti onal and
icebreakers. These elements wre combined to make up all rea~onabl e
transportati  al al temati ves and total 11 fe cycle costs were developed. The
al ternatives vere al so compared on the basis of Consticti ~ logi sti~ss
reli abil ity, environmental consi derati als, and other factors.

For the basic case parameters of al 1 three scenari OS, the optimum crude
oil transportati cn al temative consists of an of fsho~ 1 @di ng terminal for
I oading two ice-strengthened tankers traveling directly between the terminal
and the mai nl and’s West Coast. For the northern Bering Sea, the of fsho~
~:mi n~ consists of a concrete crude oil storage structure with a capacity Of

a separate concrete mooring structure, and interconnecting

t
i pel i nes’. The tankers are 169,000 DW1’ and are st~ngthened and powered for
lass 4. TW Cl ass 5 icebreaker support vessels are requi red. The offshore

term” nal for the central Bering Sea consists of a canbi ned storage/1 oading
facility and a pipeline connecting it with the production platform. The
storage/1 oading facility consists of a fl eating storage vessel with a capacitY
of 1.7 m, permanently moored to a catemry chai n-stabl ilized articulated
column. The 160,000 !lW tankers are stywngthened and powred for Class 2;
they moor i n tandem ti the storage vessel . TW Class 3 icebreaker sup o~t
v~ssels are mqui red. ?For the southern Berfng Sea, the offshore termi na 1s
slmil ar to that for the central Bering Sea except that the storage vessel has
a c~pacity  of 1.3 MMB and the articul ated CO1 unn does not require catenarY
c ha~ ns. The tankers are 137,000 DMT and are stre ngthemd and powered for
Class 1. In this instance, Class 2 icebreaker support vessel s are requi red.

The sensitivity anal ysis indicates that the average crude oil transporta-
ti on cost (ATC) is quite sensitive to the quantity of total recoverable e
reserves for reserves 1 ess than approximately cne bil 1 icn barrel s. All other
sensi ti”vity factors, except crude oil properties, do not have a signi ficant
ef feet on the AT C, al though they may effect the cost of a parti CU1 ar
tra nsportati cm system element. The basic case crude oil is quite suitable for
either tanker or pi pel i ne transportati m but i t WOU1 d be impractical to
transport small quantities of crude (i.e. , less than one billion barrels)
through a Img marim pipel in?.
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DRILLING TECHNOLOGY

by Ga~~C~anmon

Anchorage, Alaska

ARCO utilizes harsh environment semi-submersible rigs at its of fsho~
wells. The greatest mass of the rig is below water level; thus, giving this
type rig its superior stability characteristics. The rig is anchored tO ~~:
sea floor with eight large anchors (i.e., usually 30-45 thousand pounds).
rig is ballasted to various water depths by flooding and evacuating numemus
compartments located in the two pontoons. These pontoons provide the larger
part of the buoyancy for the rig. This type rig has relatively little surface
area impacted by sea conditions. Generally, rigs of this type are designed to
withstand 100 kt winds moth BO’ plus seas and 3 kts of current, all
simultar720usly.

The greatest pro bl em with 1 ogi sti cal support of operations i n the Bering
Sea is the fact that there is relatively 1 ittle established support
infrastructun; what does exist is a lcag trip between rig and shorebases.
For instance, 150 miles offshore in the Gulf of Mexico is considered to be
“far out” whereas operations in the Bering Sea (i.e., Navarin Basin) can
requirw l-way trips in excess of 500 miles bet~n rig and shorebase.

In additicn, annual ice is a major problem. Ice forms in portions of the
~a~~ng Sea during w“nter and completely disappears during spring, smoer a~

At present, expl oraticn dril 1 i ng is limited to the “ice free WI ndows
of tie year. ARCO, in partnership with the Japanese firm of Mitsui, has
designed a semi-submersible rig that has been model tested successfully in
simulated Bering Sea W“ nter ice condi ti ens. Although an actual rig of this
design has yet to be built, such a rig-- capable of working i n the Bering Sea
year mund-- COU1 d be buil t and probably will be when the eccnomics of such
constructim can be justified.

At present, ARCO monitors ice formaticm  by use of Side Looking Acoustic
Radar ( SLAR ). This equipnent is utilized in conjunction with a fixed wing
aircraft. The ice edge can be tracked on a daily basis utilizing the SLAR.
The ice edge, figured as the distance from the drilling operation, can alwaYs
be known since the SLAR is also capable of “seeing” through c1 oud cover. If
the ice edge begins to approach too near the rig, plans can be made to move
the rig off location to ice-free water.
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OFFSHORE TERMINAL OPERATIONS

by Allen P. Ziarnik
Exxon Production Research

Houstcn, Texas

An of fsho~ terminal is a mooring and loading system located directly in
the oil field. It is used to 1 oad tankers which carry the refi ned crude oil
to market. A terminal typically has some storage capacity, as with a
permanently moored storage vessel , or in an aa”acent prohction platform. The
of fshow terminal and shuttl e tankers make Up a total transportation system
which can be used in place of a pipeline to shore.

. . Off show terminals are most commcnly used in remote areas where suitable
shore facilities or pipeli nes do not exist. By 1 oading crude oil directly
into tankers i n the oilfi el d, the investment associated with construct ng a
1 ong pipeli w and grassroots shore terminal can be el iminated, resulting in
mdu ced overal 1 costs. In additi cm, earlier production start up can often be
achieved i n pl aces where several seasons of pipelaying WOU1 d be requi red.

At present, there are app~ximately  40 of fsho~ terminals i n use worldwide.
One of the first was at Norway’s Ekofisk field in the North Sea in 1971. At
Ekofisk, Cate~ry Anchor Leg Moorings (CALMS) wem USed in a severe open ocean
envi ronnent for the first time. The decision to use the CAIMS was based on
many years of nearsho~ terminal experience. Since Ekofi sk, ten other North
Sea fields have utilized offshore terminals. A Single Anchor Leg Mooring
( ~LM) with permam nt 210 KDMT storage vessels was i nstal led in the Fulmar
field in 1981. In additi cn, several Arti CUI ated Loading P1 atforms (ALPs) have
been i nstal 1 ed i n the Statf jord field since 1978. The technological advances
associated with these systems, and their successful operating experience, wi 11
form the foundatim for use of of fshow terminals in the Bering Sea.

Offs here terminal s may offer significant advantages for Bering Sea OCS
field devel opnents.  In parti CU1 ar, they may prove to be mow economical than
a pipeline or shore term”nal . Moderate extensions of technolo~ and, perhaps,
the devel o~ent of new concepts w“l 1 1 ikel y be required prior to using
offshore tern” nals i n the Bering Sea. The periodic occurrence of sea ice
combined with the North Sea-type storm conditi cns offers a new design
challenge. I n the southern regi ons-- including the St. George Basin, North
Sea technol o~ such as the SALM storage vessel or ALP should be used. In the
Navarin area, the addition of guyli nes to the SAIM or ALP concept should
provide adequate support for resisting the higher 1 oads i n ice. In the Norton
Sound area, the shallow  water depths and frequent S= ice will require a new
concept such as a conical si ngl e point mooring structure. Research and
development activities are underway to ensure that t~hnology is available for
these applications.

In additim to direct use in ice prone Bering Sea oilfi el ds, of fshorw
terminal technology may also be applicable to an Aleutian terminal . A
floating storage system 1 ocated i n a protected inlet in the Alaska Peninsula
or Aleutian Islands may prmve less costly than a c~venti onal show termi nal.
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“ w4YLEAVE”

by BP Alaska Exploration, Inc.
Anchorage, Alaska

“Wayleave” is a color filmstrip, approximately 24 minutes long. The term
refers to the strip of land in which a pipeli ne is buri ed.

The technical probl ems of building any pipeline can be daunting, but when
a pipeli ne’s mute must pass through a developed, inhabited area the p~blem
focuses on the rights and wishes of people.

This film tells, in hunan terms, the story of the planning, discussions
and negoti ati cns that were necessary to obtain the wayl cave for the 130-mil e

!!
i peli ne to carry crude oi 1 f ram the la ndf all at Cruden Bay to Grangemouth
efi mry at BP ‘s Forties Fiel d. It also shows the consideration given to

envi ronmental  problems and describes lmw the pi peli ne was constructed.
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IXSICli  AND CONSTRUCTION OF OCS STRUCTURES AND FACILITIES
IN AREAS OF HIQi SEISMIC AND CL IPATOLOGIC4L RISK

by John Mardell
Exxon Production Research Co,

Houstm, Texas

Sevew seismic and climatological  conditicms make the Bering Sea one of
the more difficult areas in the wrld for the offshore petroleum industry to
operate. Oevel opment of hydrocarbon reserves i n this area requires offshore
pl atfonn structures that are capable of resi sting storms that pnduce larger
waves than those produced by hurricams  i n the Gulf of Mexico. P 1 atf onn
structures must al so be capabl e of resi sting the effects of earthquakes as
severe as those that occur in Japan or Cal i fomia. Final ly, these structures
will have to be designed to assure adequate resi stance to forces caused by ice.

Our industry is prepared to meet the Chal 1 enge. This is evi dented by the
numbers of offshore platforms around the wrl d, many of which are subject to
conditions equal ly as severe as those anticipated for the Bering Sea. In the
North Sea, for example, several platforms can resist stirms having upwards of
100-foot waves acting simultaneously with over 100 mile-per-hour winds--
conditions even more severw than those expected in the Bering S=. Similarly,
a signi fi cant number of platforms are operating i n seismically-active areas.
A number of these are designed to resist earthquakes that are similar in
magnitude to design 1 evel earthquakes of the Bering Sea.

An excellent example of an existing platform that is Capable of meeting
seismic and Cl imatol oq”cal conditi~s msembl ing those of the Bering Sea is
the Iwaki platform in Japan. This platform was install ed in 1983 in just over
500 feet of water for developing the Iwaki gas field. It is located off the
Paci fic coast of Japan in an area known for extremely severe earthquakes. The
P1 atform is also fully exposed to typhoons approaching from the south and the
east.

The Iwaki pl atfonn weighs 15,000 tons. It is secured to the sea floor
with eight main piles and sixteen diameter skirt pil es. The deck consists of
a modul ar support frame, nine m~”or modul ar units, a cantilever vent boom and
special drilling rig. The rig, design~ to withstand an earthquake of 8.5 i n
magnitude, is expectti to produce an estimated 75 mil 1 ion cubic feet of gas
per day. The Iwaki platform also has a sophisticat~  seismic instrunentatl on
system. Certainly, this project makes cl ear industry’s ability to meet the
seismic and cl imatological  challenges in the Bering Sea.
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SUPERSTRUCTURE ICING OBSERVATIONS ON THE SEMISUBtVERS  IBLE
‘OCEAN BOUNTY’ IN PLASKAIS LOWR COOK INLET

by Jon W. Nauman
Meteorologist

Minerals Management Service

Spray icing was observed during the winter of 1979-80 on the Semi-
sulnnersible  exploratory drilling rig, Ocean Bounty, during six storms in Lowr
Cook Inl et, Alaska. The combination of high winds, complex sea state, shallow
water, and low air temperatures resul ted in sea spray ice accumul ati ons of 5
to 25 centimeters per day, which curtailed drilling operations. This confirms
the importance of designing structures to accommodate superstructure icing, or
of devel oping preventive or inhibitive response actions @ deal with super-
structuns icing.

Safe structural design of vessels and dril 1 i ng platforms ~qui reS a
thorough diagnostic knowledge of the hazards caused by the arctic environment.
Superstructure icing is one of the potential hazards on marine structures, and
it is the responsibility of the Minerals Management Service to evaluate this
hazard, given its charge to ensure safe production operaticms.

Even light icing creates problems on vessels ‘and PI atforms. Slippery
decks, 1 adders, and handrails are a risk to human safety. In addition, icing
on helicopters, platforms, deck cargo, ti”nches and other exposed equipnent
delays operati cns, thereby increasing operating costs. Furthermore, i~e ?n
antennas can elim”nate communications, distort radar sensing, and lmpalr
navigatim facilities. Ice-coated windows can result in reduced visibility,
and ice-sheathed rescue equi pnent and lifeboats become useless when hatches,
munches ad cranas are frozen. Clearly, many of these factors contribute to a
reticti ca in crew safety.

The Ocean Bounty dril 1 i ng operaticm began in the fal 1 of 1979 i n 541 feet
of water, approximately 12 m-l es from shore. Operations ceased less than a
year 1 ater due to extreme weather conditions which included gale force winds
of w mil es per hour (mph) every other day, w“ nds at storm force every fourth
day (55 mph ), and at hurricam force every seventeen days (75 mph). The high
m“ rids, combi ned with low air temperatures and high seas, resul ted 1 n
Tremendous ice accumulation on the rig. During the most severe icing event,
the Ocean Bounty accumul ated an ice 1 oad of approximately 500 tons, which
threatemd the stability of the vessel and added potential hazards to the crew.

.Nhen 1 qcati m, size., wind s eed, positi oning, and vessel design are know,fit 1s poss~ bl e to predict fair y accurately how various construction designs,
such as oil prohcti on PI atforms, may be affected by icing at sea. However,
because them is presently no practical adaptable method to prevent ici ngT;[
remove ice from a vessel, reliable weather forecasting is very important.
MMS Alaska OCS Orders governing oil and gas lease operations require 1 ~ssees
to coil ect such oceanographic, meteorological and perfo~ance data 1 n an
effort to ensure safe operatims. The forecasts, together with accurate ice
warnings, at 1 east allow crews to change or curtail their operati ens.
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TECHNOLOGY ASSESSMNT AND RESEARCH PROGIAM
FOR OFFSHORE MI KRALS CFERATIONS

by John Gregory
Techno70~ Assessment and Research Branch

MI mral s Ma~gement Service ‘
Restcm, Virginia

The Technolo~ Assessment and Research (TA8R) Prmgram provides an evolving
technology base for MM Offshore Operati ons to support the BAST requirement as
OCS activities move into the deep oceans and ice-infested Arctic. These BAST
requi remen’ts am speci fi @ in Secti on Zl(b) of the OCS Lands Act Amendments of
1978 as fol 10WS:

IB . . . The Secretary (of the I nteri or) and the Secretary
of the Department I n which the Coast Guard is
operating shal 1 require, on all new drilling and
production operati ens, and whenever practicable e on
existing operati cns, the use of the best available
and safest technologies which he 5 ec retary
determlms to be econ anlcal 1 y feasible, whenever
jlrodctl m, health, or the envl rormnent are
threatem?d, except where Secretary determlms
that the i ncrenental b~nefits are c1 early
insufficient to justify the incremental costs of
utilizing such technologies. ”

$ackgmund and Purpose

As a result of recommerxiati as fmm several OCS advisory studies performed

since 1971, most notably by the National Acalemy of Engi neering, a prmgram to
assess technologies and perform necessary ~search “ was formed wl thi n the
Mar-i ne Operati ons Branch of the Conservati on Di visi cm, U.S. Geological
Survey-- now part of MMS. That program, established i n 1975 and now know as
the Technology Assessment and Research (TA&R) Program, is an integral part of
the inspecti a and enforcement missi cm of MMS Offshore Operati ms. TA& R
provides the following services to Mlf5 Operations pers~nel:

o

0

0

The

Independent assessment of the technologies applicable to
OCS operati ens;

Research on the SO1 uti uls to operati cnal probl ems where
technology gaps are detem” ned to exist; and

A continuing dialogue on engineering and related topics
amag i ndustry, the research comnunity, and Mm Operatl ons
personnel .

P m oram focuses
technologie~ which are
and pol 1 uti cn-fwe. It
which is the purm”ew

on the ins pecti cm of
rwsded to assure the
does not address the
of industry, rather
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operatimal functicns of MIS personnel working with the offshore industry.
These functi ons are:

o Approval of Permit and Plan
o Safety and Pollutf on Inspections
o Enforcement Acti as
o Accident Investi gati ons
o Wel 1 Ccmtrol Training Requi ~ments

By dil i gently performing these responsibilities, MM3 Offsbre Operati ons is
able to ensure that industry complies with the regul ati ons governing oi 1 and
gas 1 ease operati ens.

Technol ow Assessment

Assessments are USed to determi~ the fea$ibil ity of conducting particular
operati ens. For instance, one TAM pmj ect-- Structural Concepts for Lease
Sal e 87-- anal yzes the feasibil ity of devel opi ng expl orati m and production
systems for the Beaufort Sea, whe~ sea ice, unconsolidated sediments, shallow
gas concentrations, and other envi mnmental facto rs wil 1 complicate off sho R
operati ens. Another example is the Subsea Collection of Blowing Oil in which
011 is collected via a device SUSpended fmm a 1 ar~ tanker. The project will
contribute to an eval uati on of this new concept and its feasibility for use i n
contl nge ncy pl anni ng.

Applied Res earth

Such studies consti tme about two-thirds of the programmatic content and
address gaps in OCS operati ons technology. In sane cases, fundamental
SCI enti fi c questiuls need to be answerwd. For example, i n one TAAR project--
Recapture of Oil from Blowing Well s-- the dynamic behavior of the two-phase
flow of oil and gas bl OM” ng f mm a subsea we? 1 head had to be understood in
order to detem” ne the conditi” ons under which oil COUI d be CO1l ected.
Previous experience gained by pl acing a col 1 ector over the blowing wel 1, as
was the case in I~OC-I in Ccmpeche Bay, Mexico in 1979, reveal ed an
unsatisfactory grasp of the sci erxe. As a resul t of this project, a
modi ficati on to the IXTOC-I CO1l ector configurate” on has been successfully
developed. Having this coil ector technology in hand, the Subsea Collection of
Blowing Oil, which provides for an eny” neering analysis of a shipnounted
system, can now be properly addressed.

Perhaps the most important aspect of OCS operati ms is the preventi cm of
blonuts. The TJVIR Blowout prevention P mcedures study is an experimental
i nvesti gati cm into i ndustry’s wel T -con tro 1 procedures in deepwater
operati ens. One set of new procedures uses on-ii ne, downhole press~~
measurements, known as “measurements whi 1 e dril 1 i ng”, and computer-assi steal
operati ons for controlling deep-oc~n drilling. The blowout preventers are
1 ocated on the s= bed, perhaps a mile or so be~ath the drilling floor. At
these depths, “kicks” (potential blovmuts) an more difficult to anticipate or
control because of the very 1 cng 1 engths of the riser systems and associated
flow li nes. Another TA&R p~”ect, the Seafloor Seismic Data Study, seeks
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engineering data to determim the nature and magnitude of seismic signatures
in active areas al ong the West Coast and the Aleutians where drilling  and
producti m activities occur or are 1 ikel y to occur.

The TA&R appli 4 research program iS conducted at universities, govermnent
1 abo rato ri es, and private companies-- wherever there are good science and
engi neering prmgrams. Presently, there are about 30 active prajects funded
i ndepemlentl y or in cooperati m with other Federal agencies and the offshore
industry. The average research praject requires about 3 years to ccmpl ete and
ach year there are

Technology Transfer

At MMS Offshore
are wrking grmups

several new starts.

Operatims, both in the regions and at headquarters, there
which review operational prmbl ems and technologies, and

make recommetiatims to mam getient on ~medi al acti cns and nwid
technologies. These call ed Operati ons Technology Assessment
Canmittees (OTACS), pro~”?~p~’ forum for the exchange of i nf onnati cm about
technical problems and solutions m-thin MMS. The netwrk prvvides a
person-to-person interface between Operati UK personnel , the TA&R staff and
res earth contractors-- the 1 atter serw”ng, in effect, as adjunct members of
MMS . This communications netwo rlc comprises the major outputs of the TAAR
P mgram. In addition, there are TA&R quarterly progress reports, a biennial
TA&R  program sunmary report, various Semimrs, and i ndivi dual project reports.
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Conclusion

To address MMS operati ~al requirements in a timely manner, the TA&R
Program needs to recognize a’nd quantify relevant technologies in advance of
of fsho R acti vi ti es. Programmatic emphasis is pl aced on the 5-year lease sal e
~1 an and the expected industry response. Presently, a good deal of attenti on
~s being focused on the Arctic Ocean and, parti CU1 arly, deep-ocean areas.
There is p a r t i c u l a r  i n t e r e s t  i n  t h e  eng” mering p r o p e r t i e s  o f  s e a  i c e ,
preventi m of ice accreti al techniques, and bl owut preve nti a procedures.

N(JTE: $~~h~l :nd of his presentati  on, Dr. John Gregory distributed copies of
w Assessment and Research Program for Offshore Mineral s

%%ww w’ ‘h’c’ ‘e “authred “mg ‘th char’es kerscns In eres ed In obtainlnq a coD.Y of this ?wMrt shoul i
contact either Dr. Gregory or Dr. Smith it the ‘~oll owing add~ess:

Technology Assessment and Research Branch
647 National Center
Reston, VA 22091
( 703) 860-7865
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REV IEW OF COUNTERMEASURES FOR MAJOR
OFFSK)RE OIL SP ILLS

by Sy ROSS
S. 1.. Ross Environmental Research Limited

Ottawa, Ontario, Canada

A range of oil spill possibilities exists for the Bering Sea if oil is
discovered and developed in the area. All possibilities can be classifi ed
according to various combi nati ons of spil 1 type (tanker spill or blowout); ~
conditicms  (no ice, compl ete ice cover, and partial ice cover); sea state (low
to high); and water depth (shallow to deep). The oil spill cleanup capability
associ ated with each possibl e spil 1 sit,uati cn deperxis greatly cn the above
factirs.

In gemral , tanker spills are extremely difficult to control at the
source. Although technologies exist for dealing with offslmre spills, it is
very di ffi CU1 t to impl ement a quick response to a large marine oi 1 spil 1
before extensive oi 1 spreading and weathering occur. For existing dispersants
to be effective against a 10,000 ton tanker spill discharged over a one-day
period, they must be applied to the oi 1 rel ease. Large aircraft and
di spersant stockpiles of upwards of 3300 barrels WU1 d have to be set up at
stratey”c regional 1 ocati ons and in constant readi ness to acccmpl ish this.
The costs of SUCII an enterprise are considered prohibitive.

Thus, any factor that allows greater response time for tanker accidents,
o r decreases the oil discharge rate is be mfi ci al to the c1 ea nup process.
Hovever, such factors are generally beyond the control of the oil spill
fighter. For example, if a tanker spil 1 occurs in a compl ete ice cover’
envi ronnent, the spreading and aq”ng of the oil is drastically reduced, and
the response need not be instantamous b be effective. Similarly, if an
accident occurs i n open water where a 1 arge oil discharge occurs some time
after the acci dent, an ef f ~ti ve response is possible. However, i n gewral
these kinds of accidents are ram.

In contrast, almost all oil well blowuts that could take pl ace in Alaskan
offshore waters have the potential to be effectively controll ed. I f the
subsea bl owut takes pl ace in fairly deep water, it is likely that the oil
slick on the water surface will be thin and fresh and easily dispersal e by
natural forces or by the appl i cati cm of chemical di spersants. Al though
shallow-water blovuwts are likely to form water-i n-oil emul si Ons which are not
di spersabl  e, they can be control 1 d by mechanical containment and in-situ
burning, or skimming. Shallow subsea blowuts which occur under a stationary
or moving ice cover are relatively easy to control because the oi 1 is
contai ned and preserved i n the ice unti 1 springtime. At that time, the oil
can be burned away as it emerqes fmm the ice surface. The only bl owuts.
then, which will
or movi n

!
ice,

emul si ons .

In ge~ral ,
Alaskan offshore

~nvol ve serio~s c1 eanup probl ems are those involving ‘b-~k;fi
or high seas (combined with the formation of water- in-oi 1

the technological capability to clean up a major spill in
waters is not radically different than that in mom southerl Y

areas. On the one hand, the preseme of ice cover for much of the year is an
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asset in dealing with a spill. Still, a northern oil spill cleanup operation
has obvious logi st;cal and environmental di f fi CU1 ties-- a relative 1 ack of
1 ocal manpower, 1 and based transportation is weak or n~-existent, and the
Arctic cl imate can be much more severe than in the south. The technological
ability to respond to a northern spil 1 may be equivalent to a southern
operation but these additional problems necessitate a. much more complex
support organizati  cm and pl arming structure.
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I a !#mGEhENT
AND

THE CANADIAN ExPERIENCE

by Yil Kuranel
Structural Engi ceer

Mi mrals Ma nagenent Service

Sea ice management involves the handling of sea ice to prevent drilling
operati cn stippages due b ice fonnati ens. It is divided into four categories:

o Lcn g-Range Reconnaissance
o Direct Observation and Tracking
o Ice Breaking
o Ice Pushing

Lcng-range reconnaissance is a means of identi fyi ng the type(s) of ice and
its general movement-- parti CU1 arly, in rel ati onship to the locati on of the
drilling pl atfonn. The SLAR, SAR, and STAR systems are mom frequently used
in this area. For more direct observati ens, the masthead radar and helicopter
reconnaissance an2 used. In additim, often crew members are assigned an ice
observer watch on the vessel’s pl atfonn.

Ice breaking equipment is increasingly sophisticated and expensi ve. Tw
examples are the “Arctic Mari ne Loccmoti  ve” (Canadians Arctic Class-IO) and
mw Soviet Arctic Class-8. The main idea here is to break the ice into
manageable sizes in an effort ti facilitate ice pushing. Without proper ice
mamgement, a drilling pl atform may be fomd off its location. In this case,
an anchor recovery operati  on and pl atform evacuati cn may be necessary.
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STATUS CF ST. MATTHEW ISLAND LAND EXCHANGE
AGJIEEhENTS,  LITIWTION, POSSIBLE CEVEL(FKNT

by Keith Gol tz
U.S. Fish and Wildlife Service

Anchorage, Alaska

In December of 19m, Culgress e~cted the Alaska National Interest Lands
Conservatl  ons Act (ANILCA). The Act pl aced St. Matthew Island under the
stewardship of the Alaska Maritime Naticnal Wildlife Refuge and, thereby, made
it unavailable as a base for develo~ent in the Bering Sea.

On 10 August 1983, the Department of Interior executed an exchange
agreement which cmveyed interest i n twelve thousand acres of land to the
United States. In return, the Department made available four thousand acres
of land on St. Matthew Island for use as an oil support facility. On the same
day the exchange agreement was executed, a group of eight (8) envi rmmental
plaintiffs sued to halt the exchange.

Plaintiffs charged that St. Matthew is a wilderness isl and by virtue of
ANILO!. They argued further that wilderness lands cannot be cmveyed out of
Federal ownership. The United States countered that the exchange was in the
public interest, and supported this posi ti on with facts present i n the
administrative record. The Department U1 ti matel y prepared an environmental
impact statement which found the potential envi ronnental benefits to far
outweigh any potential environmental danage.

On 30 November 1984, in National Audubon Society v. Clark (Civ. No.
A83-425), the District Court held does not support ;;:
Secretary’ s conclusion that the exchan~e  was l~c~he public interest.
Court found that the pros pect for e nvi mnmental destructi (n was immedi ate and
certain and that the Secretary had ignored such evidence i n his ruling.
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STUDIES OF RELATIONSHIPS OF LIVING M4RI NE
RESUIRCES AND OCS ACTIVITIES

Ch al red by

Cleve Cowles
Supervisory Environmental Special i st

Environmental Studies Unit
Minerals Managment  Service

Responses of Endangered Bowhead Whales to Offshorw Industrial Activities
(MMS) -Jerume Montague

Responses of Endan ered Gray and Hum@ack Whales to Off show Industrial
M!Activities (M ) - Steve Treaty

Maito.ri ng Change and Factors Affecting the Population Status of Colonial
Seabirds (LGL) - Alan Springer

Seasonal Distributi~ and Monitoring of Endangered Whales i n the Navari n
Basin (Envi rosphem) - John Brueggeman

Model i ng Studies of Marine Mammals -- Oil Spil 1 Interactions (ASA) -
Mark Reed

VU1 nsrability of Alaskan King Crab to Oil Spills (NOAA/OCSEAP)  “-
Carol - Ann Ma nen

Applicati~  of Effects Informatia in Environmental Assessment and
Migration (MMS) - Debby Johnston
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RESPONSS (F ENDANGERED BOWHEAO WHALES TO
0FFSH3RE INDUSTRIAL ACTIVITIES

by Jerome Montague
Mil dlife Biologist

Mi nerals Management Service

MMS-sponso~d bowhead whale studies were 1 argel y directed at
bowhead gemral biology and behaviors. More recent studies have
responses of bowheads as a seasonal resident of Bering Sea waters,
associ ated with offshore oil industry acti vi ties. Many findings of

studies conducted in Arctic regicns have direct and indirect applications for
bowheads, i n resol wing questions and issues in subarctic areas.

Studies of the General Biology and Behavior of the Bowhead

Spring aerial surveys have cfocmented the behaviors, distribution,
migraticn routes, and migrati cm timing of bowheads i n the Bering Sea. Spring
bowhead di stributi cn i n the northern Bering ge WNall y corresponds to open
water areas that devel Op annually during ice breakup-- southeast and north of
St. Lawrence Island and south of Cape Prince of Wal es. Large nunbers of
bowheads i n the northern Bering i n early Apri 1 indicate that the open water
may be an imports nt staging area from which the bowh cads begin their northe m
migrati cm. Behavior data is gemral ly CO1 lected via aerial survey where dive
cycles, PI ayi ng and feeding activities,
1 Ogged .

and underwater blows are observed and
During early spring, bowhead behaviors in this area consist primarily

of resting ad social i nteracti  cm, with only 5 percent acti”vely m“grating..
The timing of the northward migrati cn out of the Bering Sea also appears

to be regul ated by the seasonal breakup of sea ice. Aspects of the general
pattern of bowhead migrati cm and di stri buti cm that are not wel 1 documented
include fal 1 nri grati on routes al ong the Soviet coast, f atl mutes through the
Bering Strait, and wi nter di stributicn. Since 1979, MMS has funded the
develo~ent of satellite whale tags suitable for use on bowheads. Conti nud
devel opnent of a satel Iite-linked whale tag is necessary to CO1 lect
information on bowhead distribute on beham”or,  and m“grati on routes i n remote
areas, as wel 1 as to provide an al temati ve to aerial surveys. Data CO1 lected
will al so serve to validate behavioral measurements m~e f rum aircraft.
Devel opnent of a successful prolntype  is ccnti nui ng.

Another topic of study funded by our program was an analysis of overall
tissue structure. Tissue samples were CO1 lected fmm bowheads, and cross
secti ons wre made to describe gross internal and external anatomy.
Researchers found regi cns of skin depressias and indentations marring the
otherwise smooth integument of the bowh cad. In addition, skel etal samples
were col 1 ected and bone cel 1s were isolated. This w rk 1 ed to the completion
of the most in-depth report cm anatomy and histoloy ever compl eted on a large
cetacean.
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Responses Associated with Offshore Oil Industry Activities

Baleen was taken to a 1 aboratory for oil fouling experiments i n an effort
to quantify the effects of potential contact with oil spills cm fil terin9
efficiency. It was found that the food-gathering efficiency of the baleen
WOU1 d be reduced by 6.8 percent i f the bowhead is exposed to an oil slick
l-roil 1 imeter thick. This 1 oss i n fi 1 teri ng improves immediately af~;~
flushing with c1 ean water and is ccmpl etely restored after 30 days.
response to oil spil 1s is far less dramatic in species with coarser bal een
fil amentso

I n order to evaluate behavioral responses of bowhead whales to activities
associated with offshore oil expl oratl on and development, it was necessary to
describe their ‘ normal’ behavior in the absence of potentially disturbing
stimuli. Most of this data was collected by expert behaviorists on aircraft
special ly equipped with radar, tape recorders, video cameras and the 1 ike.
Aspects of undisturbed surface behavior vere categorized into (1) gemral
behavior, which includes travel , feeding, and social interaction; (2) surface
and dive cycles; (3) aerial displays; (4) call rates and types; and (5) a
variety of other less specific behaviors such as P1 ayi ng, cow/calf
i nterac ti ons, and pre-di ve acti ens. These normal b~aviors wre used as a
basis for comparison with behaviors of whales exposed to potential lY
disturbing stimuli.

Bowheads observed in the vicinity of industrial activities provided an
excellent opportunity for gathering opportunistic data while exerting di rect
control  of the acoustic stimul i provided for the gathering of experimental
data. The findings am summarized below:

o Behavi oral responses of bowheads to boats is the most consistent
and the second-most pronounced OH disturbance factors
tested. Whales oriented away from vessels up to 4-kilometers

. ~~) away and actively avoided vessels at a distance of Up to 2
They also appeared on the surface for shorter periods of

ti~. In cases where boats approached bowheads directly,
animals initial ly triei to outrun the vessel . As the boat
c1 osed in on the whal es, bowheads wul d swim in a Wo angle
from the boat’s track.

o Responses to
and included
orientatim,
breaches and
according to
frequent at

circl ing, fi xed-~” ng aircraft were 1 ess consistent,
such i nstantamous responses as unusual changes in
rapi d dives”, changes in aerial di spl ays such as
tai 1 S1 aps. The frequency of such responses varied
changes i n al ti tude-- very frequent at 305, 1 ess
457, and rare at 610 meters. There was no

concl usi ve evi dence of disturbance by single passes by
helicopters, which is a mom likely industry scenario than
circl ing. But since several of the bowheads were underwater at
the time of the overflight further observations WU1 d be useful
to verify these resul ts.

o Short-term behavioral responses were not apparent ~ n
“ observati ons of whales near active drillshi s.

+ ‘“t’ ‘ nexperiments involving pl aybacks of recorded drl ship sounds,
bowheads demonstrated tendencies to change orientation and tO
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redce calling rates and dive durati ens. The reasons for the
mom pronounced response to playbacks than to actual dril 1 shi ps
is not known but is likely to be a startle reacti on.

o NO overt response was seen in bowheads observed 2.8 km away from
active dredges. Short-@rm b~avioral response of bowhead
whal es to pl aybacks of recorded dredge noise included movement
away from the site at ranges of 1 to 2.25 km and scmetimes
vacating the area within 2 km of the pl ayback site. As with
drill ships, reactions to recordings of dredge sounds wre more
prxm ounced than the actual industry activity.

o In five controlled experiments conducted by the Naval Ocean
Systems Center and LGL Ecological Research Associates i n 1984,
short-term b~avioral  responses of bowhead whales to mari ne
geophysical expl orati a were observed. In these experiments,
whales wre observed prior to ensoni ficati m, during the passing
of an active seismic vessel , and after the vessel had passed and
the firing of its airguns had ceased. Nhen a vessel approached
to within 6.7 to 3 km, the whales ceased their undisturbed
activity for approximately one hour after the vessel had passed
and had shut down its airguns. After which, they msuned their
original ‘normal’ behaviors. Bowh cads swam f ran 2 to 5.3 km
away from their initial positi m when active seismic vessels
approached to ranges betwen 1.5 and 6.7 km. Hovever, cows with
calves continued to stop and nurse during this movement away.
In no case was the fleeing that becomes evident when non-seism”c
boats approach Cl osely seen in response to seismic boats. It
should be further noted that vessels fi ring at greater than 7.5
km from the whales appeared to be unnoticed until the distance
was reduced to approximately 3.5 km as opposed to a 6.7 km
response when the vessel became active at that range. This
would indicate that bowheads are m“ce as likely to react to
c1 ose start ups than to approaches by mgoi ng seismic operations.
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RESPONSES OF ENDANERED GRAY AND HUI’?BACI( WHALES
TO OFFSH3RE INDUSTRIAL ACTIVITIES

by Stephen D. Treaty
Wildlife Biologist

Mi ~rals Management Service

In additi ~ to studies on bowhead whal es, the Alaska Region has funded
several studies on other mari ne mamnals and their rel ati onshi p to oil and gas
industry noise. There have been specific studies on ringed seal S, bel uga
$f;~:: humpback whal es, sea otters, gray males, as well as more 9enerlc

These studies have addressed short- and long-term displ acement,
comnuni~ati ons masking, hearing, and various behavioral responses.

This presentation focuses on recent studies conducted for the Mf nerals
Managanent Service (MMS) by Bolt, Beranek, and Newnan (B!3&N) on the acoustic
responses of migratory gray whal es to seismic expl oration noise and other
sounds associ ated with oil and gas develo ent.

r
Since the entire popul ati m

of gray whal es are considered migrants seasonal resi dents of Bering Sea
waters, an update on this species is particularly applicable to the regi onal
focus of this meeting.

The studies were conducted al cng the Big Sur Coast in Cali fomia, perha s
8the best shore 1 ocati cm for observing migrating gray whales given that 5

percent of the popul ati m passes within two miles of the sho m. Theodol i tes
(instruments used to measure the exact position of sightings) vere used to
track whales from shorn. Fu1 l-seal e seismic vessels, voluntarily made
availabl e by industry sources, vere used in fi el d experiments. Also, an air
compressor, together with a single air gun (100 cubic Inch), was used In
smaller-scale tests. A scnobuoy was used to record background noise and was
partl CU1 arl y helpful in determining the 1 evel of noise received o;~rh~htie
whales. Tape-record ed sources f M a proticti cn platform,
hel f copter, and semi-submerslbl e drll llng rig were pl ayed back underwater
using an underwater sp~ker system.

The study results indicate that the gray whales temled to avoid the
noisiest arm, which had a sound level of 180 decibels (re 1 ndcro Pa at 1 m).
They avoided this area by making what appeared to be minor course corrections
and then regrouping after they had passed the seism”c noise. The higher the
decibel (dB) level , the greater was the chance that whales wul d avol d the
area where the sound was made. There was a 0.8 probability of avoidance by
whales to seismic noise at 180 dB and to the recorded sounds at 130 dB. When
a. moving 40-gun array of airguns ( 4000 cubic I rich) was turned on suddenly
VII thl n 1000 meters Of cOw/cal f pairs, avoidance was very dramatic due possibly
to a “startled response” on the part of the whal es.

There was a ().5 probability that migrating gray whales WU1 d avol d varioqs
sounds at certain speci fi ed distances. For most ptayback sounds, this
df stance was 1 ess than 100 meters; for the single ai rgun, it was 400 meters;
and for drill ship sounds, the same probability of avoidance Occurred at 1100
meters. For the ful 1 array of ai rguns, the whales dancnstrated a 0.5
probability of avoidance when sounds wre retie at a di stance of 2500 meters.
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Avoidance behavior to the ful 1 seismic array began to occur (0.1 probability)
at 5~0 meters.

A review of historical data from oi 1 cornpani es and geophysical companies
of their own sefsnn”c surveying did not reveal any demonstrable 1 ong-term
effects on gray whale migrati cm routes or population growth. Between 1%7 and
1979, when seismic activity was increasing exponentially, gray whale
popul atia growth increased at a rate of 2.5 percent each year. Overal 1,
these studies showed that although minor 1 ocalized course al teratf on$ Or
avof dance reacti cns can occur, m~”or 1 cmg-term effects on migration routes or
population 1 evels are extremely unlikely for the sound sources tested.

In a subsequent hlMS study by BB&N using ml ated methodol ogy, the avoi dance
responses of hum@ack whal es were tested. Initial results sbw little or no
short-term avoi dance to industrial sounds at the sound 1 evels tested (up to
172 dB). This may indicate a general insensitivity to oil industry noise by
hum~acks or it may be an indicatiul that feeding whal es, including gray
wh al es, wil 1 tol crate mone acoustic di sturt)ance than migrating ones.
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MONITORING CHANGE AND FACTORS AFFECTING THE
PCP ULAT ION STATUS Cf COLCR41AL SEAB IRDS

by Alan Springer
llni versity of Alaska
Fairbanks, Alaska .

Sea bird CO1 cmy studies in the !3eri ng Sea have focused p~imaril on indices
of popul ati on numbers, reproductive success, and food habits- {he CO1 onies
studied are 1 ocated in marine areas ~“th di fferent physical environments and
food webs, thus prmvi ding views of seabird ecology fram several perspectives.

Studies of murres and ki ttiwakes have been parti CU1 arly important because
;he:eWt:m  are abundant, accessible, and sensitive to changes in supporting

, Lcng-term studies at Bluff, the principal CO1 ony in Norton Sound,
and at Capes Thcmpsm and Lisburne in the eastern Chukchi Sea, have documented
1 arge inter-annual variability i n the numbers, productivity, and food habits
of murres and kittiwakes. The fluctuati  ons are related to physical changes i n
the marine environment, particularly temperature, and apparently to. the
subsequent effect of the envi romnent on coastal zone food web organisms,
parti CU1 arl y certain species of zoopl ankton and fishes.

Murres and kittiwakes at CO1 onies on the Pribil of Islands and St. Matthew
1s1 and in the southeastern Bering Sea, al so experience 1 arge inter-annual
variability in their breeding biology. For example, in 1981-84 on the
Pribil ofs and in 1982-83 on St. Matthew I S1 and, kittiwakes had very poor
repro~ctfve  success, while during the mid-1 ate 1970’s, kittiwake reprodcti  ve
success was much higher. Also, censuses taken on the Pribilofs in 1982 and
1984 indicate that nunbers of murres and kittiwakes, as well as co~orants  ~
may have been as much as 30-70 percent lower than in 1976.

The walleye pollock is an important food of the piscivomus seabirds in
the southeastern Bering Sea, including “murres, kittiwakes, and co~orants.
The repro~ctive  success of kittiwakes on the Pribilofs and St. Matthew Island
is rel ated to the abundance of pol 1 ock, with 1 ower reproductive success i n
~9@ar~s of 1 ow recruitment. Recruitment has been gem rally poor during the

which probably accounts for the persistent breeding fai 1 ures of
kittiw~kes, and might also explain the decli nes in the nunber of seabirds.
(See figure 8 for productivity of the kittiwakes on the Pribil ofs. )

Seabird studies on St. Matthew Island, sponsored by MMS, will again be
undertaken in 1985-86. In additim, this year the Fish and Wildlife Service
initiated a monitoring prmgram for the Pribilofs. In view of the recent
domward turn in seabi rd status at these islands, the continuation of annual
work there should receive high priority.
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5EASCNAL DISTRIBUTION AND MONITORING OF ENDANtZRED
WHALES IN THE NAVARI N BASIN

by John J. Brueggeman
Envi rosphere

Seattle, Washington

Recently, MMS provided funding support for studies of endangered whales in
the central Bering Sea. The wrk was contracted through the NOAA Outer
Ccmti ne ntal Shelf Envi mnmental Assessment Prmgram (OCSEAP) . Aerial and
vessel surveys wre conchcted i n the Navarin Basin to determ” ne endangered
whal e abund ante, distribute cn, and habitat use patterns. Surveys were
conchcted during the spring, sunrner, and fall fmm 11 May to 12 November 1982,
and fmm 19 February to 18 March 1983. The spring- through- fal 1 surveys
occurred on parts of the outer ccnti rental shelf, slope, and rise and wre
made from a singl e helicopter and vessel . The 1 ate winter-early s ring survey

i’was done in the marginal ice frcnt from two helicopters and a vesse .

A total of 5,648 nautical miles (rim) werw surveyed during the spri n
through fall period. Ni nety-one whales wre observ~, including 45 fin, 4!
gray, and 2 right whal es. Fin whales were observed during each of the three
surveys, whereas gray whales vere observed only during the fall , and right
whal es only during the sunmer. All three species were observed excl usivel cm
the outer continental shelf. {Gray whale densities wre lover than t ose
reported in or mar the Bering Sea, while there was no appreciable e di fference
for the fin whale. No regional data was available to canpare right Male
densi ti es.

During the 1 ate winter-early spring period, 2,410 nm were surveyed i n ~~~
mar gi nal ice f rent. Approximately 21-32 bowhead whales wre recorded.
of the wha? es wem reco tied i n the vicinity of St. Matthew 157 and. 130wheads
wre associated with a range of ice conditi ons but primarily recorded i n the
higher ice concentrate CXIS (80=100 percent cover) of relatively thin ice.
Similar studies con~cted in 1979 shwed that bowheads  Wre widespread i n the
mar~” nal ice front but wem most abundant i n the St. Matthew I S1 and vicinity.
Bowh cads Kre also associated w“th a range of ice condi ti ons but wre most
preval ant in areas of moderate ice concentrate cns (25-75 percent cover).

The results of the four seasonal surveys, although based on smal 1 sample
sizes, indicated that endangered whal es util ize the Navarin Basin year round.
During the spring through fall period, they dwell primarily on the outer
con tine ntal shelf. During the 1 ate WI nter-early spring period, bowheads are
present throughout the marginal ice f rent. Hovever, the St. Matthew Isla~
vi ci nity appears to be an important bowhead wi nteri ng 1 ocaticm each year,
possibly because of the presence of a recurring pol ynya.
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MODELING STUDIES W MIRI NE M4MMALS -
OIL 5P ILL INTERACTIONS

by Mark Real
Applied Science Associates, Inc.

Makefield, Rhode Island

Nunerical  modeling studies funded by Mm are in prmgress  to estimate the
probability of bowhead and gray whale encounters with oil spil 1s, and the
potential effects of oil spills on the Pribil of Island fur seals. Migrati on
models have been devel oped for both species of whal es and are now in the
testing stage. A c o u p l e d  p o p u l a t i o n  dynam”cs-migratory  model for the fur seal
has been formal Iy designed and is now being programmed. linkage of each model
to an oil spill model will allow interacti on probability estimates for a
variety of oil spill scenarios.

Assessment of interacti~ probabilities by simul aticm of potential oi 1
spills in speci fic offshore 1 ease areas proceeds as follows: First, the oil
spil 1 model is used to create a “ popul ati cn” of oil spil 1 scenarios for
various potential oil spil 1 sites, seasons, and ice conditi ens. Based on oil
spil 1 occurrence rate statistics and the expected yi el d of the 1 ease area, a
set of spill scenarios w“ll be drawn at random from the popul ati cn. BY
running each spil 1 scenario and each migratiul  model simul taneously  on the
canputer, an i nteracti” aI estimate can be male for each set of sce nari OS. By
repeating this process many times, a probability  dis~ribution of oil
spil l-man” ne mamnal encounter probabilities can be established for each
speci es.
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VULERAB ILITY OF PLASKAN KING CRAB TO SPILLED OIL

by Carol-Ann Manen
National Oceanic and Atmospheric Administrate on

Outer Ccnti ne ntal SheTf Envi mnmental
Alaska Office

Anchorage, Alaska

Assessment Program

oil spil led in the marine envi~nment will have a maximum impact, in terms
of levels of hydrmcarbm contami nati on attai ned and persistence of these
1 eve?s in estuari ne and nearshore  areas.

The Alaskan Rd king crab fishery, until recently the richest fishery i n
the United States, is particularly sensitive to the presence of oil in
estuari m and nearsho~ areas given that these are the primary 1 ocati ons for
repro~cti  on and rearing. The major portion of the red king crab popul ati cn
in the Bering Sea is recruited fmm juvenile crabs spawned and reared in the
nears here areas on the north side of the Al aska Peni nsula. However, even
though the di stributi cn of pelagic 1 arvae is relatively even throughout this
area, the distribution of juveniles is extremely patchy. It is believed that
these crabs have stri d h abi tat requirements for survival . For example, they
are more prevalent where there is a high percentage of gravel and shell hash
i n the sediment. Because the mortal i ty rates of juvenile and sub-legal crab
are estimated to be 1 ow (about 0.10 a year), the future magnitude of a cohort
is largely determi~d by the reproductive success and survival of 1 arvae aml
juvenile crab in such areas. C ontam” nati on of juvenile refuge areas by
spil Id oil COU1 d have signi fi cant impact on the red king crab popul ation and
on the fishery.

Laboratory Studies of the effects of oi 1 contaminated sediments on red
king crabs between one and two years old indicate no change in mortality, molt
rate, weight or length, feeding rate, or “scope for growth” for crabs hel d for
three months over sediments contami nated with a maximum of 20 parts per
thousand (ppt] Cook Inlet crude oil as compared to those held over clean
sediment. Howver, concl usf ons about the 1 mg-term resistance of young crab
to oil may be premature as the crabs did take up signi fi cant amounts of
hycirucarbon f mm the sediment.
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NPLI CATION CF EFFECTS INFORMATION I N
ENVIRON fVENTAL ASSESSI’ENT AND MI(XATION

by Debby J ohnstm
Wildlife Biologist

Mi nerals Management Service

Through the data col 1 ecti cn process, an author becomes aware of
i nformati on needs that are perti rent to the analysis of the potential effects
fmm the MMS offshore conti m ntal shelf oi 1 and gas 1 easi ng program. The
scienti fic literature is the starting point in the data collecti on process.
The studies program also provi cks i nf onnati a to the environmental assessment
authors for use in analyses perti nent to an envi ronnental impact statement.
The focus of this talk is how the informati a from these studies is used in
the prwparati on of mi ti gating measures.

The purpose of mitigating measures is to reduce or el iminte potential
adverse effects associated with the prmposed activity. Mitigating measures
are devel oped and refi ned during several in-house meeti ngs bef om publication
in the EIS, at which point public input is sought. These suggested changes
are sent to the Secretary of the Interior where they are reviewed again. The
wrding of a mitigating measure is not in a fi nal version until publicati on of
the Notice of Sale, which immediately preceeds the 1 ease sale. TW elements
associated m“th OCS oil and gas activities that are of great concern are the
potential for harm to wildlife populatims from oil spills, and exposure to
intense sound pulses f ran geophysical seism” c expl orati a.

The studies program.  had a cii rect influence on the evol uti m of a seasonal
drilling restriction ap Iicable to al 1 Federal drilling activities in the
Beaufort  Sea. fOriginal y, drilling in the Beaufort Sea was limited to the
winter month s-- November through March. Data CO1l ected resul ted i n changes
such that dril 1 i ng activity is now restricted for approximately cne month and
varying i n dates accord” ng to current observati  ens. As ww studies data are
CO1 lected and analyzed, particular mitigating measures will be refined to
refl ect this i nf onnati cn. The studies program evolves to follow the changing
needs of EIS authors and the gemral public and, in particul ar, to respond ti
their questions about the impacts of OCS oil and gas 1 easing activities on the
effected e nvi rmnment and ecol ogi cal systems.
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SESSION II-B

BERING SEA ECOLOGICAL AND FIS1-ERIES  STUDIES

Chai md by

J awed Hameedi
National Oc~nic and Atmospheric

Outer Ccmti~ntal Shelf Environmental
Alaska Office

Anchorage, Alaska

Admini strati on
Assessment Program

The Integrati~  of Biological and Physical Princesses in Ecosystem Studies
( NOAA/OCSEAP  ) - Jawed Iiameedi

The Role of the Bering Stiait in Carbon/Nitro  n Fluxes of Polar Marine
rEcosystems (University of Alaska) - John oering

Envi ~nmental Character zati m and Biological Uti 1 i zati on of the North
Aleutian Shelf Nearshore Zone (LGL) - Denis Thomscn

Life History of the Bering Sea Salmcm Stocks (NOAA/NIFS/NMFC) - Richard Straty

King Crab Research in the Southeast Bering Sea (University of WashingtuI) -
David Armstrong

Bering Sea Fish-Oil Spil 1 I nteracti cm Model (NOAA/NhFS/NWFC)  - Nancy Pol a
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THE INTEGRATION OF BI(LOGI CAL AND
PHYSICAL PRICESSZS IN ECOSYSTEM STUDIES

by Jawed Hameedi
National Oceanic and Atmospheric Admi ni strati on

Outer Ccnti m ntal Shelf Environmental Assessment Pm gram
Alaska Office

Anchorage, Alaska

The central purpose of policy-relevant evaluative research is to provide
i nformati on that is di rectly applicable to making decisi ons concerning acti cm
or undertakings related to the Iegisl ati ve or insti tuti ~al authority of an
agency. The importance of biological , physical , sociological and other
consi derati cns in resource management decisi cns is highl ighted in vari ous
Iegisl ati cm. The use of ecosystem research is explicitly or implicitly
provided for in a number of acts.

OCS Land Act, as amended (1978)

The timing and 1 ocati m of expl orati m, devel opnent and production of
oil and gas . . . . shall be based orI a considerate on of the relative
environmental sensitivity and marine productive t “
the outer continental shelf. (seCtia 18 (a)(z)(~~i ff ‘1 ‘fe~nt areas of

Clean Water Act (1977)

poll utiul control should not cnly be based on effects on indivi dual
organisms but al so on the effects of poll utants on the diversity,
productivity, and stability of the bi 01 oq” cal community. (Secticn 304
(a)(l))

Marine P mtecti cm, Research, and Sanctuaries Act (1972)

To conduct a ccmprehensi  ve and continuing p~gram of research with
respect to the possible l~g-range  effects of pol 1 uti on and other
man-i ndced changes in ecosystems. (Title II, Section 202)

Clearly, terms such as “productivity,” “stability,” and “diversity, ”
signify properties of ecosystems and not of individual speci es. Thus, the
con cept and importance of ecosystem studies i n pol icy-WI eva nt eval uati ve
research is well founded.

Because of the numerous interacting components, and probl ems concerning
the varying spatial and temporal scales of various processes, ecosystem
research poses conceptual as wel 1 as methodol ogi cal di ffi CUl ti es. The
ccmp~exity  of “ecosystem” studies is manifest in the definiti on of the term:

An organized, coherent entity which is composed of
di verse, interdependent and integrating cunponents and
which exhibits regulative, homeostatic properti es.
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Yet, in areas where concerted and substantive efforts have been
undertaken, the ecosystem approach has proved to be more effective than
studies on individual popul ati cns or p r o c e s s e s  i n pro vi di ng useful
envi rorsnental data and i nformati on for resource ma naganent  decisi ens.

Key fi ndings and concl USi UlS based on ecosystem studies of coastal 1 agoons
i n the U.S. Beaufort Sea are presented as examp? es. In the case of Jones
I S1 and-Simpson Lagoon ecological studies, it can be surmised that the
eco~ stem possesses the gewral qual i ties that should lend it extremely

zresl i ent to environmental perturbations. I t  i s  s u b j e c t  t o  c l i m a t i c  e x t r e m e s ,
and food resources {and perhaps habitat) for the seasonally abundant fish and
bird popul ati cns which are very abundant. However, the system is not immune
to man’s activities, including industrial development i n the nears here and
outer con tine nta7 shelf areas. It is also possible to formul ate h otheses

Yand extrapol ate data from this study to other coastal 1 agoons a ong the
Eieaufort  Sea coast.
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THE ROLE OF THE BERING STRAIT IN CARBON/NITROGEN
FLUXES OF POLAR M4RI NE ECOSYSTEMS

by John Goering
University of Alaska
Fairbanks, Alaska

Seasonal and inter-annual variation of the transport of Pacific water
north through the Bering Strait returns about 25 - 50 percent of dissolved
carbon dioxide to the surface Arctic Ocean. The carbon is removed by polar
down-welling of Norwegian Sea water, south of the Denmark Strait and the
Faeme Bank Channel . The associated nutrient flux onto the Bering Sea shelf
is the same as that of the pro~ctive Peru up-welling system.

About half of this Arctic nutrient input Is stripped by the primary
producers of the southeastern Bering Shelf. Despite injections of nutrients
f~m the Yukon River to waters east of St. Lawrence I SI and, most of the
nutrient supply for the Arctic food web north of St. Lawrence is thus derived
f mm the Bering Shelf water tO the west of the I sl and. Pmductivi ty estimates
of the waters between St. Lawrence Island and the Bering Strait and 250
kil meters to the north suggest that the nutrients are consumed hem, thereby
form”ng the organic input to the carbon deposits of the Chukchi shelf
sediments.

During years of weak transport of water through the Bering Strait as a
result of very low temperatures, reprchctive  failure occurs among colonies of
fish-eating birds foraging in the Chukchi Sea. This is similar to the
recruitment failure of Alaska pollock dlir’ing cold years in the southeastern
Bering Sea. These inter-annual atmospheric changes may cause a two- to
fou~fold difference i n the flux of nutrients from the shelf-break of the
northwestern Bering Sea; the primary production north of St. Lawrence I S1 and;
or the burial of carbon within Chukchi sediments. In additi on, there may be a
change in the amount of emrgy passed up the Bering-Chukchi food web and,
eventually, i n the chem”cal properties of the Arctic Ocean water transported
across the Gmenl and-Scotl  and ridge system.
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ENVIRONtfENTl  CHARACTERIZATION AND BIOLOGI CAL
UTILIZATION OF THE NORTH ALEUTIAN SHELF AIEARSHORE ZONE

by Denis Thomson
La Ecolo ical Research Associates

+omnto, Canada .

The study area extends from Cape hloridvinof on Unimak Island to Cape
Seniavin on the Alaskan Peninsula. Gray whales, sea lions, harbor seals, sea
otters, shearwaters and other seabirds, and a large biomass of both
commercially important fish and forage fish u~flfze the area. In particular,
;~~~r~mek  lagoon contains the largest, single-standing stock of eelgrass in

●

The goal of this study iS to describe the dominant biotic components of

the North Aleutian shelf and to clarify the important ecological processes on
which they depend. Specific objectives are to (1) assess the ~lative
importance of lagoon, marine, and terrestrial primary pro~ctivity  to the food
webs of the dominant components; (2) assess the roles that zoopl ankton,
benthos,  and detritivores  play in cycling these materi als; (3) assess the
important pathways by which vertebrates utilize available food web materials;
and (4) describe vulnerabilities  of important biotic components to OCS oil and
gas-related activities.

Marine primary pnductivity is m~suwd directly. From the information
collected, a physical model is being developed which traces the transport’ of
organic matter fmm the lagoons. Naturally-occurring isotopes are used to
assess the importance of eel grass as a food source for important vertebrates
and their prey species. Biomass of zooplankton and benthos, and the
distribution, abundance, and feeding habits of fish, as well as seabirds are
being determimd based on data frum six cruises. The distribution and
abundance of seabirds  and marine mamnals are being deter~” ned in 14 aerial
surveys. However, the primary source of info nnati on on the feedf ng habits of
marine mamnals and feeding rates of all vertebrate species is existing
literature.

The mari~ system is not a homoge~ous body of water. Them are east-west
differwces in abundance and distribution of birds, fish, mariw mananals, and
their prey. There are also temporal differences in distribution. In spring,
eu~ausiids are the dom”nant zooplankters. They are most abundant in the
wstem end of the study area wherw they are a m~”or prey for fish and birds.
In the fall, euphausiids  are absent and small fish then feed on copopods while
large fish and seabirds feed principally on fish. Jellyfish may be an
important competitor for plankton resources in the fall. Preliminary results
of isotopic wrk indicate that lagoon-derived materia? is overwhelmed by high
mari ne primary prodcti vity and is relatively unimportant as a food source.
Physical oceanographic data and distribution patterns of zooplanlcton and
eel grass suggest that water movements carry lagoon-derived material offshore
rather than 1 cngshona.

Valued ecosystem components, i ncl udf ng key 1 inks i n the food web wj thf n
the study area, ~fll be fdentf ff ed during the course of the study and their
sensitivity to OCS-rel ated activities will be determined from the rel evant
Iiteratuw. It is expected that the level of VU1 nerability  will vary in some
way according to sea sona 1 and temporal changes.

.
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LIFE HISTORY OF BERING SEA SALMON STOCKS

by Richard R. Straty
National Oceanic and Atmospheric Administration

National Marine Fisheries Service
Northwest and Alaska Fisheries Center

Auke Bay, Alaska

Five species of Paci fic salmon (Oncorhynchus spp. ) are produced i n the
rtver systems tributary of the Bering Sea. The sockeye salmon (0. neka) is
the most abundant species followed in order by chum salmcn (0, keta), yink
Salnm (O. gorbuscha),  chinook Salmm (0. tshawytscha), ad coho salmcn (O.
kisutch).

Salmcm are anadromous; that is, they mature in the ocean and spawn in
fresh water. All salmon spend a portion of their juvenile and adult lives as
residents of the Bering Sea. Although this residency is transitory, salmon
compose a significant and highly variable portion of the total pelagic fish
biomass of the Bering S= during spring through early fal 1. Knowledge of the
seasonal movements, m“gration  mutes, ad magnitude of annual variati ons i n
the biomass are vital to our attempts to assess the impact of OCS oi 1 and
gas-related activities on salmon resources.

Both maturing and juvenile salmon are present in the Bering S= from May
thro u~h September, but their migration mutes do not overlap appreciably.
Juvenll e salmcn migrate seaward across the Bering Sea shelf along the coast,
eventually moving to offshore waters as their sizes increase. Maturing salmon
remain in the offshore waters until they are near their home river systems.
The Bering Sea shelf cljstr-lbutj on Of maturing salmon appears similar for all
speci es, with al 1 migrating to rivers 10Cated in the same geographic areas.
Chinook salmcn are the first to enter the shelf during both spawning and
seaward migration, fol lowed in order by sockeye, ckum, pink, and coho salmon.

Imnature salmon are also present i n the Bering sea and have been taken
inci dental 1 y by trawlers operating near the shelf edge. These immature salmon
appear to be most abundant during the fall and W’ nter; they are composed
primarily of chi nook salma.

Annual and seasonal vari ati cns i n sea temperature appear to influence the
distribute on, growth and, indirectly, survival of salmon while they are
resi dents of the Bering Sea.

Signi fi cant gaps exist in our knowl edge of the di stributim and movements
of Paci fic salmon i n the Bering Sea. The greatest contribute on to this
knowl dge can accrue from exploratory surveys conducted in coastal waters of
1 ess than 10 fathoms depth f ran May through October, and in offshore ~aterS
between 168%4 and the shelf edge from 56°N to 66°N during June through
October.
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KING CRAB RESE4RCH IN THE SOUTHEAST BERING SEA

by David A. Armstrong
School of Fisheries

University of Washington
Seattle, Washingtca

Both the red king crab (Paralithodes  camschatica) and the blue king crab
(P. 1 at us) have supported substantial crustacean fisheries in the southeast●  +BFrl ng ea or over a decade. The CO11 apse of the former fishery in the early
1980 0s drew attention to the need for ecological and early life history
informati~ to ma~ge the fishery but also to plan and mitigate possible
impacts of oil development i n that regi on. Although the National Marine
Fisheries Service has conducted a historic fish survey since the early 1970’ s
that is primarily concerned with distribution and abundance, substantial gaps
in 1 ife history, habitat needs and ecol ogical information stil 1 remain.

B1 ue king crab wre studied in a series of cruises supported by OCSEAP in
19~ and 1984 during which si de-scan sonar was used to help characterize and
map substrate types around St. Paul and St. George Islands in the Pribil ofs.
Instar juveniles of the species were newly recrui ted to the benthos in about
August at a mean carapace length of 2.8 millimeters (m). By April of the
first year, the 1983 year Cl ass hti grown to about 5-6 mm, which may reflect
CO1 d bottom water temperatures of O to -loC through winter and sprf ng.
J Uvenil es under two years of age wre most abundant  nearshore within the
60-meter isobath of St. Paul , primarily m the east/northeast side. A much
more restricted juvenile population was distributed just =* of St. Geor9e
Island. Juveniles were most abundant i n shel I hash, covered with epi phytic
growth, and in cobble; they wre virtually absent on open sand/mud bottom
between the two islands.

Densities ranged fmm several hundred to 28,000 crab per hectare or
several hundred to over 9 mini on per square nautical mile (n~ standard areal
unit used by N?FS). Up to several hundred mil 1 im juveniles we~ estimated to
occur primarily within 10 nm of St. Paul Island. No juveniles wre caught
between 30 and 75 nm carapace 1 ength during any of the three cruises despite
several hundred trawls male i n the area. This suggests that several sub-adult
age c1 asses are extremely weak or missing. The nearshore distribution of
j Uvenil es was very aggregated and the high degree of association with and
dependence on shel lhash  suggest a high VU1 nerabil ity to potential nearshow
oil mishaps. Moreover, it suggests that extreme care shoul d be taken i n
pl arming 1 ocaticm and timing of operaticms.

Sim”lar early life history infonnaticm for red king crab is not nearly as
detail ed as that for blue. Despite OCSEAP-supported cruises al cm g the North
Aleutian Shelf (itAS) in 1983, the seal e of the study area precluded
fonnul aticn of a definitive early 1 i fe hi story scenario. Larv~und;~
ap arently hatched nearsbre and, perhaps,

f
transported several

ki aneters away bef ona metamorphosis. Popul aticns of 1 arvae are found in the
m“dshelf area at a depth of at 1 east 50 meters. Small juveniles under 3 years
of age are rarely found in the offshore area and appear to be most abundant
inside the 50-meter isobath from Amak Island through Port Moller, with large
populations occurring as far east as Kvichak Bay. This species too seems to
be associated with epibenthic materials such as tube wrms, spcnges and cobble
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that apparently provide some degree of refuge from predators. The nature and
extent of such material is poorly documented, and much mom work on ecological
requirements and principal recruitment areas al cng the NM must be done i n the
future in order to properly manage Oi 1 development and mitigate against
potential impacts.
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BERING SEA FISH - OIL SP ILL INTERACTION MODEL

by Nancy B. Pola
National Oceanic and Atmospheric Administration

Northwest and Alaska Fisheries Center
Seattle, Washington

Techniques used in ecosystem simul aticn models such as DYNLMES and PR#8 U?,
developed by Dr. Taivo Laevastu and presently used on a regular basis at the
Northwest and Alaska Fisheries Center (NW4FC) to study Bering Sea ecosystem
dynam”cs,  wre adapted to the Biological Impact of an Oil Spill (BIOS)
(Biological Impact of an Oil Spil 1 ) ecosystem simulation model . Many of the
princesses simulated by DINUIW5 and PR(13113 wre modified in BIOS due to the
short time step (daily) and duraticn of the BIOS model run (less than 50
days ). Two hypothetical oil spi? 1 scenarios, a well blo~ut and tanker diesel
spill, were simulated at each of three locati~s in Bristol Bay-- offshore of
Port Moller, Port Heiden, and Cape Newanham. Subsurface oil concentrations
were gridded daily for each scemrio and locatiul by SAI and the Rand
Corporatim. A 32x34 grid was used for the oil spill scenario and a 50x50
grid was used for the blowout scemrio. In each case, 2-kilometer grid
spacings were used. Sedimented oi 1 was simulated by TARS, a model also
developed by Dr. Laevastu.

Model calculati~s wew performed at each grid point. Fish contamination
was simulated by a singl e-compartment uptake-depura ti on mod el . The
species-specific uptake and depuraticn rates wew determined from field and
empirical studies, and w?re kept constant for each species group throughout
each simul atica. Contaminaticm was computed in paqts per million (p~).
Contamination of 5 ppm was taken as the threshold level for “tainting’ of
fish, which occurs when there is a detectable aroma or taste of petrol cum.
The fraction of pe? agic or demersal food in each species’ diet was estimated
and the 1 evel of contaminate cn was assuned to be directly proportional to the
concentrate on of the amnatic fracti on of the subsurface oil concentrate ons
for pelagic food; or the sedimented oils for demersal food.

The oil concentrate ons for the blo~ut scenario Wre less than 1 ppm. The
simul ated eff~t m the ecosystem was minimal and of short duration. For the
accident scenario, tainted fish wre found in up to 32 percent of the model
grid area. However, estimated fish biomasses at each 1 ocaticm wem 1 ess than
2 percent of the total eastern Bering Sea biomass for each species. As a
resul t of migrati cn, the area covered by tainted fish in al 1 cases was
increased, but levels of contami nation wre decrmsed.
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SESSION II-C

BERING SEA RESOURCE UTILIZATION STUDIES

Chaired by

Fred King
Supervisory Socioeccnom”cs Specialist

Social and ECOn anics Study Unit
Minerals Managanent Service

P resentati ons

Ringed Seal Monitoring - John Bums

Local Depemence on Commerical Fisheries and Subsistence of Bering Sea
Comnuni ti es (University of Alaska) - Steve Langdon

Aluetian Harvest Effects Disrupticm  Study (Stephen R. Braund and
Associates ) - Steve Braund

Bering Sea Fisheries Methods and Gear (University of Alaska) - John Doyle

Oil/Fisheries Group of Alaska: Methods of Resolving Potential Conflicts
(SOHIO ) - Peter Hanl ey

State of Alaska Studies’ of Subsistence Resource Util izaticn (Aff&G) -
Robert Wolfe
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RINGED SEAL MONITORING

by John J. Burns
Alaska !leparment of Fish and Game

Fairbanks, Alaska

The three most important objectives of the monitoring effort on ringed
seal s are to (1) further devel OD a series of base 1 i ne data that indicate
di ff~rences i n“ ‘regional abundance
i nf onnati cn on the natural , spatial
and habitat quality; and (3) measure

Data Col 1 ecticm

and habitat dependencies; (2) provide
and tempo ral variations i n seal abund ante
impacts of hunan activities.

The ringed seal monitoring effort was initiated in nearshom Chukchi and
Beaufort Seas in 1970, prior to extensive, omice, seismic explora~ry
activity. Aerial surveys were take n in 1970, 1975-77 and 1981-82. The most
intensive surveys began i n the spring of 1985. These surveys provide
i nfonnatiul on the relative abundance of mol ti ng seal s i n di fferent regions of
the fast ice zone of northern Alaska, as well as in some parts of the drift
ice.

A series of stucl’i es to determim densi tv and comuosi ti cn of subni vea n
structures mai ntai ned
transects and grids.
subsequently exam” ned
conditi ms at the time

by rinmid seals has a! so been undertaken using Ii ne
~rai wd- dogs
ta d eterm” ne
of fonnati cn.

were used to 1 ocate structures that were
physical character sties, type, and ice

Study Findings

Aerial surveys indicated a density of mol ti ng ringed seal s on the fast ice
of the Chukchi Sea that ranged fmm .93 to 7.08 per square mile. The range in
the Beauf ort Sea was .53 to 3.73 per square mile.

Searches for subniv~n structures al cng li ne transects in the regions of
fast ice from southern Norton Sound to Pea rd Bay i n the Chu kchi Sea showed a
ran e of 0.6 to 4.4 structures per Ii near mile of transect. There wre marked

!dt f erences in predominant types of structures i n di ffen?nt geographic
re q“ ons. The average number of subnivean structures found al ong transects on
dr~ ft ice in the central Chukchi Sea was 2.7 structures per l’i~ar mile, c1 ose
to the average of 2.4 found on the fast ice.

Intensive searches of grids showed that the mean density of subni vea n
structures in southern Kotzebue Sound was 21.4 per squarw mile in search areas
total i ng 11 square mil es. In the Chukchi Sea between Cape Lisburne and the
Piimegea River, average density of structures was 23.2 in areas totaling 10.6
square mil es.

These data provide i ndi cati ~s of the density and relative abundance of
seals and seal-male structures i n regions suitable for on-ice developmental
activity by man.
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LOCAL DEPENOENa ON COMKRI CAL FISKRIE$
AND SUBSISTENCE OF BERING SEA COMMUNITIES

by Steve J. Langdcn
University of Alaska
Anchorage, Alaska

The 8eri ng Sea supports one of the most productive ecosystems i n the
wrld. Gmundfish harvests al one have amounted to in excess of 1 million
metric tons of commercial catch in recent years. The Bering Sea ecosystem
also supports approximately 90 comnuni ties on the Alaskan mainland coast, the
Pribil of Islands, Nunivak Island, and St. Lawrence Island. The foundation of
the overwhelming majority of these comnuniti es is a mixed eccnomy ccnmposed of
commercial fi sheri es and subsistence, both components of which are based, i n
large measure, on the Bering Sea ecosystem.

Coastal resi dents of Bering Sea communities are major partici pants i n the
salmcm and herring comnerci al fisheries, but are only minor participants i n
the crab and groundfi sh commercial fi sheri es. The value of the salmon and
herrin

?
fisheries has grown traendously  since 1975 due to extension of the

200-mi e limit and mild environmental conditi cns that have promoted bfol ogfcal
growth of stocks. In the last two years, 1983 and 1984, the combi ned
ex-vessel val ue of the Bering Sea Alaskan salmon and herring fi sheri es has
exceeded $200 millicm. The majority of that value for both salmon and herring
comes frmm the Bristol Bay area.

Research in four predomi~ntly Yupik Eskimo communities i n the western
art of Bristol Bay and the southern part of Kuskokwim Bay during 1982 and
!839 reveal d that commercial fi sherles were the 1 argest ~ource of cash to
village residents ranging from a high of 75.3 percent in Togiak {western
Bristol Bay) to a 1 ow of 43 percent in Qui nhagak (southern Kuskokwim Bay).
The second most important source of cash was wages f ran government jobs; third,
in three of the four communf tf es, was transfer paynents. In only one
comnunfty df d other private sources of i nccme exceed 10 percent.

A 1983 survey of Bristol Bay villages, primarily in the Nushagak River and
Lake Iliamna area, reveal ed a similar pattern of sources of cash. Comnerci al
fishing contributed 45.4 percent of total income, wages 27.2 percent,
permanent fund df vfdends 6.3 percent, and transfer payments 5.2 percent.

Net earn i ngs fmm commercial fisheries and other cash are used by :~~ }:~
residents to purchase capital goods (i .e. ,

7
uns, snow mac hi nes, -

outboards) for subsistence productia. Househo d expenditure Rattems i n the
1983 Bristol Bay survey reveal ed that food and
most expensive i terns. Subsistence pnducti aI
effective, prodcing high quality protein at a
purchasd fmm stores. Subsistence produces the
in most coastal Bering Sea comnuniti es.

transportati on w re the two
has been shown to be cost
lover cost than it can be
majority of protein consuned
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ALEUTIANS HARVEST EFFECTS DISRUPTION STUDY

by Stephen $raund
Braund and Associates
Anchorage, Alaska

The purpose of this study  is to identt fy and analyze the potential effects
on the local eccnomy, social structu~, and culture in King Cove should there
be a disrupti cn in re~wabl e resource utilization assoc~ ated with O~S lease
sales. Based on a review of the relevant secondary sources and extended
fieldwork in Kj ng Cove, the study team is preparing an ethnographic baseline
of the conminity. At the time of this presentati  cn, the harvest d~sruptj on
ha! not been prepared.

Ki ng Cove, established as a cannery tiwn in 1911 and with a current
population of 500, is a small fishing coimnunity 1 ocated on the south side of
the Alaska Peninsula near Cold Bay. The community grew as Aleut families fmm
other settlements, as well as a nunber of Northern Europam fishermen with
Aleut wives, were attracted by the cannery. The commercial fishing industry
don” nates the ecmomy of King Cove and prmvides the cultural focus for the
community. Presently, the sunmer salmcn fishery is most important, with
tan ner crab as the species of secondary importance. peter Fan Seafoods, the
1 argest cannery in Alaska, is located in Ki ng Cove and physical ly dominates
the conrnunity.

Limited entry had a signi fi cant impact on King Cove. Many fishermen
received more than orw salmon permit (e.g. , sei ne and drift gill net) and wre
thus able to take advantage of increasing salmon returns beginning i n the 1 ate
1970’s (e.g. , sell a pernfit  to make “money; sell a permit in order to bw a
better fi sh’i ng boat; transfer a permit to one’s son). Since 1983, fi shermen
have specialized and capitalized; in alditim, they tend IZ fish with one gear
type throughout the season. The increased salmcm returns and permit transfers
have resul ted in increased fishing effort and canpeti ti cn i n the Alaska
Peninsula salmcn fishery. For example, by 1984 the amount of gear fi shed in
the South Unimak JUR fishery had increased 216 percent since 1976. The
increased catch has resul ted in fewer fi shi ng days; an ever increasing
advantage for efficient, wel l-equipped fishermen; and a trend towards even
greater capital ization of the fishing fleet.

Despite King Cove’s prosperity in commercial fisheries, residents continue
to harvest re n?wabl e resources for home use. Caribou, waterfowl and salmon
are the preferrd foods and comprise the majority of pounds of locally
harvested foods for community cons unpti m. This subs i stence harvest of
renewabl e resources in King Cove di ffers from strategies found further north
(e.g., Arcti c/ Yukon /Kuskokwim) i n three ways:

o The pewnnially ice-free nature of the mari M envi romnent allows
yea r-m und access to most resources.

o The reliance on a single mode of access (boats) during al 1 seasons
enabl es Ki ng Cove resi dents to concentrate capital on one piece of
harvest equi pnent rather than two or three.

o The overl ap of commercial and subsistence acti vi ti es.
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BERING SEA FISHERIES WTHODS AND GEAR

by John Doyle
Marine Advisory Prmgram
University of Alaska
Anchorage, Alaska

The eastern Bering Sea supports one of the world’s richest food fisheries.
The total 1984 harvest of all species of fish and shell fish in the eastern
Bering Sea, including the Aleutian Islands, was approximately 1,699,700 metric
tons.

Ccmmerci al fishing i n territorial waters is entirely domestic while the
fishery outside territorial waters is both domestic and foreign.

The largest single 1984 species fishery was for pollock (Thera ra

~
+chalco ramna), which amounted to slightly more than 1 million metric

arvests include yellowfin sole (Limanda aspera), 160,000 metric ton;

~*
and Pacific cod (Gadus macroce alus), at~O metric tons. In the inshore
fisheries, salmcrimco nc s sp.) was the most important fishery m“th a
total harvest of 6 , metric tons. All five species of eastern Paci fic
sa?mm are harvested in the eastern Bering Sea with sockeye (Oncorh nchus
mrka) being the most abundant.

‘err~ng ‘% =VW*=ther important inshore fishery WI th a tota
tons.

Offshore halibut and crab resources have been the exclusive domain of the
U.S. fishing industry since the Fisheries Conservation and Management Act of
1976. The offshore white fish fisheries (i. e., cod, poll ock, flounder, etc. )
have hi stoically been dominated by foreign fleet s-- predofi nantl  y Jam, the
Soviet Unicn and, more recently, Korea and Taiwan. The U.S. fleet effort on
ocan white fish, howver, has increased signi ficantly in recent years. For
e xampl e, in 1983, the total U.S. harvest was only 41,000 metric tons.
Howver, by 1984 the domestic harvest was 417,000 metric tons, a ten-fold
increase in five years.

The U.S. fi Shing  industry  has wo components: joint ventures and StrtiCt?y
domestic. The joint ventures involve domestic harvesters delivering thel r
catches to foreign processing ships at sea, while the total ly domestic fi shery
involves harvesters delivering to shore-based plants or harvesting and
processing at sea by catcher-processors. In 1984 the joint venture harvest
was 358,000 out of a total of 417,000 metric tons.

Fishing gear can be divided into two broad cl assifi caticns-- mobile or

~~”ace-~wnasw~!~ht!m ‘mp’ies’
is either anchored in place or held

Mob~l e gear moves either with the current or
under the powr of the vessel in control of the gear. Examples of fixed gear
are herring and salmcn set nets; hal ibut and sabl efi sh 1 ongl ines; and crab,
fish, -shrimp and snail pots. Mobil e gear includes salmon and herring drift
gill nats, salmcm and herring purse seines, and bottom and midwater trawls.

.
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The gear and setting patterns USed in a particular situaticm will depeti

on a number of factors, fncludlng species type and Iocati on of catch. TO
avoid perturbatlcms  and maximize gear effectiveness, it is al so important that
operators at I east be aware of other activity which could impair functi oning.
For example, king crab pots are used al @g the edge of the continental shelf
and weigh up to BOO pounds (see Figure 9). They are par ti CU1 arl y susceptible
to other mobile fishing gear, tug and barge operations, and towed seismic
opevati ens. often, buoy lines become fouled in the tow lines and are
separated, dropped i n deep water, or dragged away f mm the 1 ocati on and, thus,
are 1 ost to the fishermen. Moreover, the heavy buoy li nes can foul pmpell ors
of vessels underway. Bottom trawls operating in the same area are
parti CUI arl y susceptible.

On the other hand, mobile gear presents a different set of probl ems for
other uses of the same water space. In this case, fixed obstructions
constitute a major hazard. For example, the salmal drift gil 1 nets consist of
a small boat with nets set perpendicular to the current i n the path of
migrating sal mcn. Clearly, the current controls the movement of the net and
boat. Even with full Powr applied, the boat will have only a minimal effect
on control 1 i ng the net and, thus, any unknown fixed object presents an extreme
hazard. A hard snag will destroy at 1 east a part of the shackle. A surface
view of a salmcn drift net and boat are show in Figure 10.

By far the 1 argest percentage of fish taken i n the Bering Sea are
harvested by trawl ers-- both foreign and domestic. A fish trawl is a
funnel-shaped bag maie by canplex,  tapered panels of web. They are used to
capture fi sh that ted to congregate in schools either at or near the ocean
bottom, or i n the mi dwater areas. Trawls vary i n size and ctnnplexity.
Pol 1 ock, flounder, and numemus other specf es are the excl usjve targets of the
trawl ers. These are high vol une, low unit val ue fisheries.

The otter trawl , a bottom fl shl ng operatj on, has been used for centuries.
Here, the vessel tiws a net al cng the bottom at two to three knots, with otter
doors and bridles herding the fish toward the center of the net’s path. The
speed of the net soon outpaces the swimming fish; and once the foot rope has
passed under the fish, they float passively back to the cod end.

A detailed paper with graphics for this presentation can be obtained from
the Marine Advisory Board.
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Figure 9 Fixed Gear - King Crab Pot

BUOYS ‘

7 ft

—

are spaced 100 - 300 fm apart .
may drift up to 1/4 mile .

horizontally during se t t ing
cost approx. $1000 per pot, .

fully rigged
may be stored in groups in .

less than 25fm water
are side-loading, so crabs enter .

from side

are rigged 2 -4 per pot (usually 2)
one buoy has fisherman’s ADFG number
are brightly colored orange, yellow, red
buoys of lost pots will bear large

growth of moss
carry no radar reflectors
each fisherman has own color pattern
the first or deepest buoy is the heaviest

and toughest “Sea Lion Buoy”
the last or top buoy is the lightest,

for retrieval “Trailer Buoy*
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OIL/FIStERIES  GROW OF PIASKA: METHO~ OF
RESCI-V ING POTENTIAL CONFLIC13

by ye;i~n’ey
Anchorage, Alaska

Commerical fishing has successfully coexisted with oil and gas activities
in many areas of the world, including the North Sea and, cl oser to home, the
Gulf of Mexico, Offshore California and Cook Inl et. Successful coexistence
does not mean that there are no problems or conflicts between the two
industries nor does it m= n that hard negoti ati uls and compromises do not

occur. However, the record s hews that compatible mul ti pl e-use can occur
through communicate cn, educatim and good faith efforts at problem
resol uti m. In areas where thew is mul tiple-use of the OC@n space it is
al so important  that the oil and fi shi ng industries coordi  nate their respective
activities as much as possible in order to avoid conflict.

In the North Sea, a forum consisting of the oil and fishing industries,
m~4representatives of the goverrmlent of the United Kingdom was established in

The main objective of the Fishing and Offshor@ Oil Consultative Group
(FOO&) is to foster closer relations between the ho industries in order to
minimize interfere nce to their operations. FOOCG aids i n settling cl aims for
I ost or damaged fishing gear under a fund established by the United Kingdom
Offshore Operations Association (UKIOA). In additim, the group has addressed
such issues as oc~n debris and platform 1 ocati m.

In central California, a I ias~ office was established in 1983 to act as.
an infomati” on cl earinghouse for oil and fishing industry activities. Funded
by Central Cal i fomia Oil Operators, the liaison office is monitored by a
committee of oil and fishing industry representatives. The of fice’s watchword
is to resolve potential conflicts before they happen. Advance information on
each industry’s activities is a key factor in accomplishing this goal. It is
pmvi ded ti the appro pri ate party via the 1 i ai son office.

In Alaska, WE can I earn fmm these experiences while developing an
inter- industry organizati  m tail ored to our special circumstances. Our own
Oil/Fisheries G rmup was launched on 29 March 1983 when representatives from
four major oil companies and the m~”or fi shi ng and fi sh processin
organfzati ons met in Anchorage. Credit for the initial idea and for most o?
the preparatory wrk in forming the inter-industry organization goes to Mark
Huttrn, a fisheries scientist and Bristol Bay Fisherman. Another prime mover
was Rick Lauber of the Paci fi c Seafood Processors’ Associ atim.

At
agreed

the second meeting of the group i n September 1983, the partici pants
to a statement of purpose as fol 1 ows:

The purpose of the Oil/Fisheries Gmup of Alaska is to provide a
forun for inter-industry communicatim  and education and to seek
to resolve potential problems rel sting to operations i n Alaska.
Its goal is the successful coexi stance of commercial fishing,
processing, and oil industry activity i n Alaska offshore areas.
An important objective is the formati cn of an open, easily
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accessible comnunicati  m channel between individuals who are
parti ci pants i n the group. Projects, education programs, and
field trips will be undertaken to the benefit of both industries.

During the fi rst eighteen months Of its exi stance, the group was
adn” ni stered rel ati” vel y informally by a steering committee. Howver, in
August 1984, a mom formal organizati cnal structure was adopted when the
group became incorporated as a non-profit organizatf  cn. There are two
membership categori  es-- fi shi ng and oil . The positicn of president and
~i ce-presi dent al te mate annually between the oi 1 and fishing
Industries. Currently, there are eight oil companies, six geophysical
canpani es, one geophysical i ndustry unbrella organizati cm, ten fishing
organizati  cns, a seafood processors’ organization, and four fish
processing companies active with the Grmup.

Given concern about the potential for interference and gear damage
from geophysical operati ens, the Oil/Fisheries G~up prepared an
operati  cns manual for geophysical companies and industry. The manual
includes basic informati on on the fishing i ndustry i n the Bering Sea,
Kodiak I S1 and area and Lower Cook I nl et; a VO1 untary systematic approach
for geophysical program planning and marine operations that involves
communicate uls m“ th the fi shi ng industry prior to and during seismic
o erati ens;
{

and basic information to ;~ e fishing industry on the
c aracteri sti CS of seismic operati as equipment, techniques,
etc.). It was first published i n September i9{~ and copies of the second
editia, published in May 1984, are available upon request.

In conclusi cm, the Oil/Fisheries Grwup is a model for cooperati on
between various industries that presently have a commercial interest in
the Alaska OCS Regicn. It facilitated the discussions 1 ast fall betwen
Chevrxm and fishermen in the Dutch Harbor/Unal aska area concerning the
erection of a rig on Shelikof Strait. Should comnerci al discoveries of
oil and gas be made in the regimr it is very important that there is an
Oqnfzati  m i n pl ace comm”tted to ensuring the Compatible and successf u~
coexi stance of oil devel opnent and producti al with Al aska’s commercial
fishing industry.
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STATE OF ALASKA STUDIES
OF SU8SISTENa RESUJRE UT ILIZAT ION

by Robert Wolfe
Alaska Department of Fish and Game

Juneau, Alaska

One of the major research challenges to the Division of Subs~ stence of the
Alaska Department of F~sh and Game is to describe and understand Alaska’s
subsistence-based socioecmom”c system. Comnuni ti es with subsistence-based
systems are econanically and socially dependent M fishing and hunting for
1 oc al use. Without access to the natural resource base of fish, game and
p? ants the communities COU1 d not exist as they do tod~.

Characteristics of such a system include high participation rates in
fishing ad Writing activities in a given season; substantial outputs of fish
and game prochcts for local use; extensive, n on-comne rci al prodctim,
distributim ad exchange networks; traditi aal systems of land use ad
occupancy; and a n“xed eccmomy canbining subsistence and comnerci al sectors.
The D ivisj~ of Subsistence has conducted w rk i n several such communi ti es.
The locations of some of these comnuni M es are depicted i n Figure 11.

The econ cmic activities of a community fol 1 ow a yearly cycle, based on the
seasonal appearance of fish and game resources. The seasonal round of
Produc-ti m acti vi t$ es is compl ex and differs i n detai 1 between communi  ti es.
The seasonal rmund is a ~gular pattern, although fluctuati ons appear in it
frum year to year depetii ng upon the availability of resources, weather
condi h“ ons and other factors. Participate on rates i n selected subsistence
activities al so vary anmg communi ti es, but are general ly at least 50 percent
for such catch as sockeye salmul, white fish, and caribou.

Outputs of fish and game an substantial in subsistence-based systems.
Figure 12 ShOWS food outputs for three co~unities near the Yukon River Delta
and for Ncndal ton in pounds dressed weight per househol d per year, in 19~.
The sample of 88 Yukon Delta area households interviewed produced on average
4600 pounds of fish and game, or about 780 pounds per household member. These
are substantial outputs? refl ectlng the high depetiencies  of these conmwni ti es
on fi sh and game. Thls contrasts with the econ cmic basis of other Alaska
comnuni ti es which are more dependent on activities such as trade, government
serw”ces, fi nance, defense, and manufacturing.

As of yet, there is little infonnati” ~ documenting trends in subsistence
outputs. What 1 i ttl e inf ormati cn exists for Yukon Delta communities suggests
there has been no radical changes i n output i n recent years. For example,
there is fairly uni form i nf onnati m on salmcm caught al m g the 1 over Yukon
River over the 1 ast 20 years. King harvests fluctuate from year to year
primarily due to run strength and catch conditi ens; five-year averages seem to
be increasing slightly. The five-year averages for chl,ml harvests seem to show
a decline over time, attributable e in part to the decrease in the use of dog
teams in the area.
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Figure 12

FOOD OUTPUTS IN PtlUNDS

From Robert J. Wolfe (1983)
Resource Diversification and Caasral.-
Riverine Habitats: The Econom!~ of the
Yukon Delta Eskimo. Draft report,
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Fishing and hunting activities primarily occur within kinship units
ccmposed of one or more households. In the more ccmplex producti on grmups,
the households involved may Rpresent different vi 11 ages. In subsistence-
based eccnom”es,  production level s are detern” ned by the needs of the family
g~up, which are typically at levels below capacity. This contrasts markedly
with the social organizati  m in capital eccnom” es where prodcti on primarily
occurs i n fi rms separate fmm the family, and it is directed toward market
sale and accumul ated pmftt.

Fish and game are shared, distributed, ad exchanged i n 1 arge quantities
amag family groups in subsistence comnuni ti es. Consequently, even though a
household may not participate directly i n the harvesting and processing of a
resource, the household may use the resources take n by some one el se. In these
communiti es, the 10catias of fishing and hunting activities by residents of a
comnunity are governed by tradi ti onal systems of land use and occupancy. Trap
lines, fish camps, net setting sites, and big game areas are recognized as the
use areas of parti” cular ki nshi p grmups and cornnuni ti es.

Stil 1, even in the Yukon Del b area there is some commercial activity as
fish and furs, and cottage crafts are exchanged for money. But because
commercial harvests are fi ni te- - and wage-paying jobs are few, 1 ow-payi ng,
highly seasonal , and part- time-- incomes are rel attvely 10W. Typically,
communities with subsistence-based econ anies cannot functi cm solely on
monetary earnings. Consequently, money is invested in equi pnent for fishing
and hunting for subsistence uses, the most reliable sector of the econ any.
Thus , the comnerci al and subsistence sectors
Understanding

are mutually supportive.
the form and functioning of Alaska’s subsistence-based

soci oecmom”c system is one of the major di Rctives of the Di visi on of
Subsistence.
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PRE-SALE MILESTOES AND PROCEDURES {AN OVERVIEW)

by James Seidl
Envri omnental Special i st

Mi mrals Management Service

The twelve formal pre- sal e milestones, their pl ace and timing in the
pre-sale schedule, and their use are described below:

1. Leasing Schedule - A 5-year program of proposed 1 ease sales updated
yearly with a new schedule developed every 5 years. The current
schedule is from 1982- 87.

2. Request for Resource Reports - Requests Federal and state commen~f
about a wide range of subjects M a speci tic proposed 1 ease area.
is issued 2-1/2 years prior to the sal e decisicm.

3. Call for Infonnati on - Notice i n the Federal Re i ster requesting
comnents t mm 1 ndu stry, * g o v e r n m e n t a lspecial intewsips,
agencies, and interested publics on proposed 1 ease sale area. The
request is issued about 25 months prior to the sal e decision.

4. Area Identi ficati on - Based on comnents received i n Step 3 and
MI n?rals Management Service infonnatim,  an area is sel ected from the
Area of Call for further study i n the EIS process. This occurs about
20 mmths prior to the sale decisicm.

5. Scopin~ o A public process to determi ne concerns ~garding the n
pro posed sale area. The i nf ormati in is most often obtained throu h
meetings or written comnent. $The scoping process begins about O
months before the sal e decisicm.

6. E ndange red Species Consultation - The MM5 consults with the Fish and
Nll dllfe Servl ce aml Nat~ maf Marine Fisheries Service regardi n
endangered species i n the area. Consul tati ons occur between 20 ani
12 mmths before the sale decisiti.

7. Draft Envi ronnental Impact Statement - About 12 months before sale
dec~slcn, prepares an analys~s of probable effects of the
prmposed sale on the environment.

8. Public Hearings - Formal meetings and requests for comments on the
draft E 15.

9. Fiml Environmental Impact Statement - The final EIS is writte~tbased
o n conments  on the d r a t  t k 15 and any new i nformati cm. is
submitted to the Envi mnmental Pro tecticn  Agency and the Secretary of
the Interior about 5 months before the sale decisi on.

86



10. Secretarial Issue Docunent - Prepared by MMS, the docment
contains additimal comments, technological information and a
sumnary of the final EIS envi rcmental information to aid i n the
S e c r e t a r y ’ s  decisim.

110 Pnposed Notice of Sale - Formal announcement of proposed sale
which is subml tted to the Government for cornnent ni nety days
before the sale.

12. Decisim and Final Notice of Sale - The final Notice of Sale,
which c ontal ns Secretary’s decisicn,  is published 30 days
prior to the 1 easeesal e.
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THE ENV IRON MINTAL I l@ ACT STATEhENT : ITS DEVEL@ MSNT
AND ROLE IN THE CECISION PROCESS

by James Sei dl
Envi ronnental  Specialist

Mi nerals Management Service

The Natf cnal Environmental PoI i Cy Act { NEPA) states that:

“The pr~inary purpose of an Envi rornlental  Impact Statsnent
is to serve as an actia-forcing  device to insure that the
policies and goals defined in the Act are infused into the
ongoing programs and acti cns of the Federal government. It
shall prwvide full and fair discussion of si gni ficant
envi rwnmental  impacts and shal 1 inform decisionmakers and
the public of the reasonable alternatives which would avoid
or minimize adverse impacts or efiance the quality of the
hunan envi ronnent. Agencies sh al 1 f ecus on significant
environmental issues and al temati ves, and shal 1 reduce
paperwork and the accunul ati on of extra mous backgrouti
data. Statements shal 1 be conci se, Cl ear, and to the

!
oi nt;m~’i shall be supported by evidence that the agency
as the necessary e nvi rmmental analyses. An

~:mvi~~~ntal Impact Statement is more than a disclosure
It shal 1 be used by Federal officials in

CW” uncti:on with other relevant material to plan acti M=
and make declslcns. ”

Guideli nes

NEPA

1.

2.

3.

4.

5.

al so states that:

Envi mnmental Impact Statements shal 1 be analytic rather than
encyclopedic.

Impacts shal 1 be discussed in proportion to their significance.

Envi ronnental Impact Statements shall be kept concise  and shall
be no 1 cnger than absolutely wcessary to comply with NEPA ad
other agency (i.e. , Council on Environmental Quality]
n?gul ations. Length will vary according to potential
envi ronnental probl ems and project size.

The range of al temati ves discussed in the Environmental Impact
Statements sh al 1 enccmpass those to be considered by the
U1 timate agency deci sicnmaker.

Envi romnental Impact Statements sh al 1 serve as the means of
assessing the envi rmmental impact of proposed agency actions,
rather than j u sti” f~” ng decisi ons al ready made.
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In addition to the Environmental Impact Statement (E IS), the Secretary of
Interior uses the Secretarial Issue Document, comments provided by affected
states, and concern for national security, eccmomi cs and envi ronmental
protectim to decide whether or not to lease an area for oil and gas
dee; oyl;t. It takes a mul ti-disci  plf ned team about 12 months to develop a

. The draft stage is reviewed by Federal , state and local

?
overnments; special interest groups; i ndustry; and other i nterested publics.
he final EIS is based on that wview and comment. Draft and final EIS’S are

avail able to the public upon request.
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PIBLIC INVOLVEMENT IN THE OIL AND GAS LEASING PROCESS (MMS)

by Nancy Hendrix
Envi ronnental Special i st

Minerals Management Service

There are three steps in the leasing process whens the public is invited
to participate in the formal pre-sale milestones on any specific leasing
project:

o The Call for Informatiul  and Notice of Intent to
pwpam an Envi ronnental Impact Statement (E IS)

o Scoping

o Review ati C~ment period on the draft ~nvironmental
Impact Statement (including public heari rigs)

The Cal 1 for I nfonnati cn and Notice of Intent to prepare an EIS are
published in the Federal Register: They serve as an invitation to the oil and
gas industry, g~nt agencies, environmental groups, and the general

!
ublic to comnent cn areas of interest or special concern i n the proposed
ease area. Ccmments on the Cal 1 are to be received within 45 days after the

announcement is published. Comnents on the Notice of Intent are to be
received m-thin ~ days of the Ama Identi fi caticn. The Notice of Intent also
announces the start of the scoping process.

The Council on Envi~nmental Quality defines scoping as “an early and open

E
recess for determining the scope of issues to be addressed in an
nvi ronmental Impact Statement (E IS) and for i denti fyi ng the signi fi cant
issues related to a p rmposed action” (4O CFR 1501.7). It is a means for the
early i denti fi caticn and ranking of those issues deserving stud i n an EIS.

YComnents are invited from affected Federal , state, and loca government
a9enci es, other affected groups, the pro Pone nt of the acti ~, and any
i nte rested pers ens. I nfonnati cm obtained f mm the Request for Resource
Reports and the Cal 1 for I nfonnatim is considered part of the scoping process.

Based cm information gained through the scoping process, major issues,
al tematives to the proposed action, and measures that COU1 d mitigate the
effects of the p reposed action are identi tied and analyzed in the EIS. After
publ icaticn of the draft EIS, oral and written comments are requested on its
contents. In addition, public hearings may be held in the communities most
1 ikely to be aff~ted by the project.
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Techniques AND RESPONSIBILITIES OF

by Joel Hubbard
Wildlife Biologist

THE EIS ANALYST

Mlmrals Management-Service

In the Office of Leasing and E nvi ~nment, the Environmental Assessment
Section pr imar i ly  is responsible for analysis of the envi ronnental
consequences of offshore oil and gas devel opnent. The responsibility
basically derives f mm the National Envi rornlental Pol icy Act which requi res
the preparati al of an envi mnmental impact statement for signi fi cant federal
acti ons in order to inform decisi onma~ers and the public of the consequences
of al 1 reascnabl e al tematives. Primary responsibilities of the staff analyst
include ( 1) descripti on of important attributes of the physical, biological
and human envi rmnment; (2) assessment of the potenti::  risks and ef ffi::
associated with devel opnent; (3) identification additional
requirements for impact anal ysis; and (4) initi atim of mitigating measures
which wil 1 m“ nim” ze adverse impacts.

The anal yst, i n assessing potential impacts of OCS petroleum devel opment,
especially with regard to bi 01 ogic al resources, may utilize at 1 east three
different appnac hes or techniques. Each of these approaches presents certain
strengths as well as weaknesses. First, the MMS oil spill risk analysis
model , which predicts oil sptl 1 trajecton”es and probability of spil lage, can
be used in c~”uncti on with estimates of the areal extent of a spill , and for
example, bird densities to predict the immediate impacts of i ndt vi dual
spills. But without other i nformati  UI it may be di ffi CU1 t to transl ate these
predictims  into specific effects on a regional bird po U1 aticm or to project
1 cng-term effects. /Secondly, mathematical modeling o population dynamics
befon and after removal of some proportim of a population may be used to
predict popu? ati cm effects, but the results of such an exercise often may be
con founded by the 1 arge numbers of variables requiring data, and their compl ex
and rel att vely unquanti fj ed interaction. Thjrdly, monitoring animal
POPU1 aticns through a program of regular censusi ng can reveal changes i n
popul ati M abundance, distribute on and reprochctive  success. I f techniques
are sufficiently Rfi ned, popul ati cm fluctuati cns can be measured with enough
precision to detect the additional change resul ti ng from perturbatj cn.
However, this effoti  is easily confused by natural variation in patterns of
distribute on and abundance of indivi duals on a daily, seasonal or annual
basis. To a variable degree, the approaches outl i nd here present a di 1 emma
i n that veri ficati on of their sensi tlvity as accurate predictors of potential
effects to a great extent requires that an oil spil 1 or other adverse factor
actually impact a popul ati cm, an event which w steadfastly attempt to avoid.

Idml ly, we WOU1 d 1 ike to document the natural vari ati cn in distribute cm,
abundance and rwprodctive success of a popul ah” on over several generati ens,
W“ th suffi Cf ent accuracy and ecol ogf cal sophi stj cati UI to detect signi R cant
change between these’ variabl es and suspected perturbing activities or events.
However, while a more substantial database which wil 1 enhance our capabi 1 i ty
to assess potential effects is acqui red, considerable reliance will continue
to be pl aced upon estimates derived f mm predictive models.
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INTERNATIONAL AND NATIONAL BOUNDARY PRC81.EMS

by Stan Ashno~
Cartographer

Mi nerals Management Service

All maritime boundaries i n the Bering Sea are based on observations
from tide gauges that have been i n pl ace 1 ess than one year, The fact
that there are no 1 a g-term tidal data makes setting the boundary i n the
Bering Sea very di f fi CUI t. Other cunplicating factirs are dated and/or
i md equate hydro graphi c surveys; 1 imited number of tide-coordinated
shoreli ne surveys; and poorly seal ed nautical charts. In additim,
severe weather and sea conditi cns i n the Bering Sea often disrupt survey
activity.

The three-roil e boundary is not constant but, rather, it moves with
changes in the shoreli ne. It is computed by collecting a series of
sal i ent points al cng the 1 ow water li m. Intersecting areas are drawn
f mm these points. As a result, the thre~mil e offshore boundary as well
as the OCS 1 easi ng 1 i ne are a series of intersect ng arcs. The Federal
govemnent draws the offshow and territorial three-roil e boundary by this
maans.

On the other hand, the State determiws its boundaries by drawing a
series of straight basel i nes. There are international precedents which
all ow Alaska to do this deriving from its sal e to the United States by
the Soviet Uni on. Predictably, this divergence contributes to conflict
between our Federal government and Alaska on off show management and
1 ease activity. In an effort to resolve the conflict, the two
governments have fotmed a Boundary Working Group which i nvesti g:nte;9;~
supervises surveys and the establ ishnent of tide stab” ens.
during shoml i m reconnaissance surveys al cng most of the Bering S=’
coastli m?, tide stati” ons wre established at Port Moller,  Elim,  Kival~m,
and Kotzebue. Geodetic surveys wil 1 be conducted near Kotzebue in 1985
and in Bristol Bay at some future date if lease sales are held in that
area.

Similarly, there is a signi fl cant dispute between the Uni ted States
and the Soviet Uni on over their comnon offshore boundary in the Bering
sea. The Mo agree that the 1867 Conventicm Line is the reference point;
however, they differ on the method of drawing the line. The Soviet Union
favors the use of rhumb Iims, or Iims of constant bearing, the United
States favors the ~odesic or great circle Ii nes. Approximately 1!5,000
square nautical miles of submerged 1 ands are at stake.
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SESSION III-B

LEASE SALE CtllDUCT AND POST-SAIE
M4NAGEIENT REQ..JIREKNTS .

Ch d red by

Thomas War=n
Supervisory Mi ne ral Leasing Specialist

Leasing Activities Section
Mi rerals Managanent  Service

P rese ntati ons

Ama Identi fi cati~ p~cess-- E IS Awa of Study (MMS) .- Gotion Euler

Lease Sale Decision Process (MMS) - Dan Yoesting

Lease Sale Design (MMS) - Dean Ycesting

Litigation Affecting the Alaska OCS Leasing P mgram (MMS) - Phyllis Casey

post-Sal e Envi mnmental Assessments and Expl orati en PI an Reviews (MMS) -
Allen Adams and Jeff Walker
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AREA IDENTIFI CATION PROCESS-- EIS ARE4 W STUDY

by Gordon M. Euler
Supervisory Mi mrals L @sing Specialist

Minerals Management Service

The area identification (area ID) p~cess is the first step in the
pre-sale leasing process (see Sessim III-A, Pm-Sale Milestones and
P mcedures by James Sei dl ). The purpose of the area ID is to describe the
area that wil 1 be the focus of study i n an Envi nnmental Impact Statement
(E IS) ~quired under NEPA. The tract sel ecti on princess (the predecessor b
area ID)-- used when the OCS prvgram was in the Bureau of Land Management-- is
al so discussed.

The tract sel ecti~ and area ID processes are al ike in that the pur se
rwas and is h identify an area for analysis of the effects of offs ore

leasing. In order to identify the area, i nf onnati cn on its resources and sane
measure of the interest of the oil and gas industry are needed. This
information is obtai Ed through resource report requests which are sent to
Federal and state agencies having jurisdiction over hunan, coastal and mari ~
resources i n or adjacent to the proposed sal e area. The inf ormatia CO1 lected
contributes greatly to the tract sel ecti cm decisi on. For the area ID,
i nformati fn is

!
athered as part of the scoping process and used mainly i n

pwparing the EI .

Cumnents fmm the public and deli ~ati cn of areas of interest to industry
are solicited in the Federal Re ister.

+“
In the tract selection process, this

notice was entitled t-l or cm~mtim and Canments”. For area ID, the
notice is entitl ed “Call for Informati cn and Nomi nati ons and Notice of Intent
to Prepare an Environmental Impact Statement. ”

Resource i nformati ~ and nomi nati  OIIS that are received i n response to the
notice are processed by the Sal es Activiti es Unit in the Leasing Activities
Secti m of the Alaska OCS Regi cn. In the tract selecti on prvcess,
consi deratim was given to envi mnmental information (i .e., other resources
potentially at risk from OCS development) as well as the nominations by
T ndustry, and the oil and gas potential of the area. The resulting selection
was usually a few hundred blocks at most. For the area ID, nomi nations and
naninati m priori ties are mapped, and unl ess therw are overriding
envi ronmental c cnce rns, the area ID is gemrally based a industry interest
and the oil and gas potential of the area. The result has been EIS study
areas that cover several thousand blocks. A ccmpari son of the tract selection
and area i denti fi cati cn prwcess is provided i n Figure 13.

After a series of management briefings, a reg” onal area ID recomnendati  on
iS developed and forward~ b head ~arters. The decisi ~ on the area to be
studied in the EIS is retie by the Secretary of the Interior, Secretary Hodel
=cently stated that lease sal es WU1 d be hel d on men? focused areas, thus

!
etti ng away from the area-w-de offering ccncept. It is possible that in the
Ut Ure , a modi fi ed versim of the tract sel ecticm process w*11 be used to

focus proposed sale areas.
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Figure 13

C’anparison  of Tract Sel ecti cn and Area I denti fi cati cn P recesses

TRACT SELECTION
(Bureau of Land Mangement)

Resource report ~quest male three
mcnths prior to Call for Nanimticm;
comnents and other i nfonnati on received
are used i n tract sel ecti m.

Cannents f ran uublic and i ndustrv
sol i cited i n the Federal Re i ste~

“+through Call for ~ ons an
Ccmnents.

Tract selection based a envi ronnental
informati cn and ncminati a by industry;
resul ting tract se? ected is usually a
few hundred blocks.

AREA ICENTIFI CATION
(Mineral Management Service)

Resource report request made
at same time as Call for Info*
mati cn and Nomi nati ons and
N o t i c e  o f  I n t e n t  t o  P~pare an
Envi ronnental Impact S t a t e -
ment. Informati UI received
used during scoping process
after area is announced,

Comnents f ran public and
industry solicf ted i n the
Federal Register through Call
~nformatim and Nomim-
ti ons and Intent to Prepare
E nvi mnmental Impact Statement.

Area selection based primarily
on industry interest, and oi 1
and gas potential in area.
Ama may cover several
thousand blocks.
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LEASE SALE DECIS ION PROCESS

by Dmn Yoesting
Supervisory ili ~ral L easing Specialist

Mimrals Management Service

Them an a number of m~”or decisi cm steps in the 1 easing princess. Scme
of these steps are requi red by 1 aw and some arw the resul t of Department of
the Interior rwgulati”ons. These steps include the Secretarial Issue Docunent
(sID], proposed and fi ml Notice of Sale (NOS], and the secticn 19 process.

The S10 is used to analyze all issues involved in the proposed sale. It
pmvi des support for the proposed Notice of Sale, it ‘develops the miti gati n
measures for the notice, it is the basis for the secti” on 19 consul tati cm, an%
it integrates al 1 aml yses -- environmental , 1 egal , econ anic, and hydrocarbon
resources. Above all , it is the first decisi cm docunent that goes to the
Secretary’ s office after he announces the area i denti fi cati cm.

Next, the prwposed Notice of Sale is published. It specifies the size of
the sale area, the expected time and 1 ocati m of the sale, and the various
terms and conditions. As requi red by section 19 of the OCS Lands Act, the
Pro pOSed notice is sent to the Governor for comment. The Governor has 60 days
to respond to the Secretary and these comnents are used to develop
recommerxlati ms regarding the fi ml Notice. A bal anti ng 1 etter is sent to the
Governor by the Secretary indicating which recomnendati  ons have been accepted
for the fi ml notice, and which ones have not been accepted -- and why they
wre not acceptd. The
the sale. It indicates
of the sale; and van”ous

final Notice is
the blocks to be
terms and condi ti

published
offered;
ons to’ be

at 1 ~st 30 days prior b
the date, time and 1 ocati cm
considered.
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LEASE SALE EESI GN

by Dean Yoesting
Supervisory Mi n?ral L easing Specialist

Mirerals Mamgement Service

A number of factors am involved in the sale design, including biddin9
systems, 1 ength of 1 ease, minimun bid, and bid adequacy. The typical bidding
systm is a cash bmus with either a one-eighth or a one-sixth percent
m yal ty. The royal ty rates may vary depemii ng on the water depth of the
b?ocks within the p?anning area. Other systems are available but are not
currently being used. The 1 ength of the 1 ease will vary from not less tha;h~
years to not more than 10 years. This range is established by law.
minimun bi d ranges f~m. $1.00 to $150.00 per acre, with an average rent of
$3.00 per acre per year.

The Secretary of the Interior is re~t @ to assure a fair market value
for all 1 eases accepted. He is also required to meet the nation’s emrgy and
econ anic needs, promote timely and efficient hydrocarbon exploration and
development, and maintain competi ti on. The current system is designed to take
dvantage of market competi ti a to determim the true market value of a block
at the time of the sale. lf the criteria are met, then the bid is accepted.

Each high bid is subjected to a Me-phase eval uati cn to determim whether
the bid meets the fatr market value system developed by MMS. MM5 evaluates
only those blocks where there is insufficient competition, or where a company
~f~k~~ informati a advantage (i.e., concerning drai nage and development

In Phase 1, al 1 legal high bids for blocks judged by MMS not to be
located” on a viable prospect will be accepted. After screening for
ancmal ously low bfds, the high bid wins for al? wilkat and proven b? ocks
where three or more bids are received. If less than three bids are received
on a block, but the high bid is in the upper 50th percentile of wildcat and
proven blocks bid upcn, then the high bid is accepted in Phase 1. This
process is to be completed within 3 days of the sale.

All other bids are considered i n Phase 2. These include all drainage and
devel opnent bl ticks, and those blocks receiving 1 ess than three bids and i f the
bid is in the lowr 50th percentile of wil &at and proven blocks receiving
bids. This process is not to exceed 21 days fol 1 owi ng the sale, when the
Regional Di rector recommends acceptance or rejection of the bid.
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LITIGATI04  AFFECTING THE ALASK4 OCS LEASING PROGRAM

by Phyllis J. Casey
Supervisory Mi mral s L easing Specialist

Mimrals Management Service

‘The Department of the Interior is requi red by 1 aw to manage the
expl oraticm and devel opnent of oil and gas resources on the OCS and to
conserve its natural resources. To help meet the e nerg needs of the nati on,
these resources must be developed as expeditiously, and yet as carefully, as
possible. While overseeing this development, the Secretary of the Interior is
charged with, among other things, balancing orderly resource development with
protection of the hunan, mari ne and coastal envi ronnents; ensuring that the
p u b l i c  r e c e i v e s  a fair return for these resources; and preserving and
mainta in ing f ree  enterpr ise  competi ti on.

Most OCS lease sales in Alaska have involved 1 i ti gati m to either stop the
sales or to 1 imit the areas of offering. Lawsuits have been ffl ed by, for
example, the State of Alaska; 1 ocal governments such as the North Slope
Borough; the People of the Villages of Gambell,  False Pass, and Nunam
Ki tl utsisti; the Associ ati cm of Vil 1 age Council Presidents; as wel 1 as
envi ronnental groups such as the Nati onal Audubon Society and Natural
Resources Oefense Council.

This dismssia highlights cases which have had a direct or indinct
affect on the Alaska OCS 1 easing program. It will focus on the major issues
in dispute (i. e., effects of seismic activities on endangered speci es;
ccm liance w“th the Coastal Zone Management Act -- brought agai nst Sale 70;

fapp icabil i ty of Secti cm 810 of the Alaska National Interest Lands
Conservati on Act -- -brought against Sal es 57 and 83 in the Bering Sea;
determinate ul of Federal /State juri sdicti m over certain po rti uls of submerged
lands i n the Beaufort Sea -- -brought against Sale BF; the validity of the
St. Matthew I S1 and Land Exchange for use  as a support base for development
activities -- -brought against Sale 83 in the Navarin Basin; and sharing of
revenues fmm the OCS -- brought against the Department of the Interior by
a f f e c t e d  c o a s t a l  s t a t e s ) . I  w i l l  a l s o  a d d r e s s  t h e  s t a t u s  o f  disputd c a s e s ,
a n y  rul ings by the courts,  and effects of the 1 i  t i  gati  on on OCS lease sal es .
~~~;se the case 1 aw is an evolving p recess and affects al 1 subsequent  1 ease

the discussim is not limited to only those suits brought against
Alask~ OCS sales in the Bering Sea. A listing of the major cases, including a
sunmary cm the decisim and status for each, is provided in Figure 14.

.
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Figure 14

Sunwnary of Alaska OCS litigation

Case Control [ssue Applicable Rule of Law Yecision/Starus

1.

2.

3.

Issues  under review of Soecial :Oaster.
Supreme Court decision expected  in the :311
of lQ87.

:J..s. f. State of ATaska,
. . Supreme Court, tie. 84,

~rigirfal  ii979)

jtate of Louisiana v. Secretary
27 the int2rror,
k-astern UIST.. of Lauis~ana
filed July 27, L979)

‘Whether’ the u.S. or Al aska owns sub.
merged larvi in the %eufort See
(sale aF).

‘Whether the State of i-oulsiana 1s
entitled to conFensacion under Section
S(g) of the OCSLA from Federal land
1 eases.

Section a(gl o? tne OCLSA

Section 8(g)(41 of the OSCLA

Lower court ruid pdrbi  ai ;uisnwf ;.cigefient
for pldintjff [Louisiana), :: ~e:d that
1) &anus enhancement is :omoensable;
21 onsho~ impacts are not; 3) taxes are
distrfbutebie  under Section 8(g); and 4) pre-
sectfon  8(g) revenues not distributable.
Appeal scheduled for 10/7/85. Federai
government has requested interlocutory
appeal cn texatim issue.

State of Texas v. Secretary of
the lnter~or, 3W P m
~astern” Tex%” 1984)

Whethep statutory language requires a
-Vfew of the “total circumstances”
of leases or sjngle factor (i. e.,
draimagel in detenoining  fair ard
equfteble canpensatfon.

Lo’ner court ruled that ccsnpensation  nor.
limited U cons~nsatlon  for flrairage.  In
addition, t) Federal government and Texas to
receive 50% of all lease bonus wind  fails ar
entsanc~nts,  with interest. 2) Federal
gOVemaIent to receive S0% of existing and
future royal ttes, with interest. Tfle rest
will ~ inti a separate treasury account.
3) 411 unspecified lease revenw to be paid
to Federal govertsnent.  Federal government
aPPrnl~ on 7/20184. Oecisim is still
pending.

4, The PeopIe of the Village of
of Gambell ,eta. ,v.
bonal  d P. Hodel  , Civ. No.

(m, None, Alaska,
April 4, 19831; appeei  docket
No. 83-3735. -3781 (Sth Cir.

1) Whether lands involved in OCS Sale
Ho. 57 are in Alaska and, thereby,
rewira DOI to follow the omcedures
of Tftl e VIII, Section 810 of the
ANIIJA  before offerfng  public lands
for 1 esse?  2) Whether the Alaska
Native Cl aims Settl enent Act [ ANCSA)
extf nguished pl aintl ffs aborf glnel
title to IX3 lands? (Sale No. 57).

Sectf on .910 of ANILCA
S~tf on 4(b 1 of ANCSA

Lotaw court deni ad P1 ai nti ffs’ peti ti ms for
injuoctfces. It ultimately ruled  that plain-
tf ffs do not have property rights to the OCS
under ANILC.4 and that any abori  gi M I rights
to OCS were extinguished by ANCSA. Oecisim
upheld by appel 1 ate court M 11/2/84.
Case rmatied  to loker  court for decision on
aPPm Prf ate reMSd  i es ad whether ‘i IS i n com-
pl iance witfl SeCtf on 810 of ANILCA.  Subse.
quent petitfcm  for injuncti.m  al so de fried.

April 8, 19431; rsaneni~,  in
part, 74S F. 2nd 572 [gth
Cir. 1984)

5. .4ssociati  cm of Vil 1 age
touncll presidents v. Oonald  P.
Rode 1, c1 No Ml w (UsU7
-a Ff$& i4&h ;4, 19831 ‘

Whether UX Sale No. 57 threatens
vflla~rs way of lffe (subsistence).

Plaintiffs’ petittm  for injunctim orginally
dfsmissed  for 1 ack of proper docunentati on.
Plaintiffs UI tfmatel y ff led amended Compi ai nt
in January, 1984 following issuance of 1 ~se.
Defendent of 1 companies have requested
dfsmfssal. Oeclsi on pending.

6.

7,

a.

Vfllage of False Pess v.

aff ’d.,
Cir. 1984)

1) Ooea the National Envf ronaental
Poiiw Act (EPA} re@re  a pre-OCS
sale anal ysis of the impact of the
sale? .?) Old Sale No. 70, St. Georgs
8asln,  vfol a- the Endangered Spat+ es
Act (ESA) by issuing the notice of sale
before the National Marf ne Fisher+ se
Servf ce issued its biol oglcal opf nf on
and by not i nvesti gatf ng the Sal es
im~ct cis the endangered gray and whfte
vhal es? 3) Should the Secretary have
teken measures at the sale to pmtact
gray and hits vhalaa fram oil spflls
and se fsmfc testing?

Coastal Zone f4anagement  Act
of 1972 (CZJiA); Nati ma I
Envf ro!snentai  Pol fcy Act of
1969 [ MPAI: hdangered
Specf es Act of 1973 ( ESAI

Lower court held that 001 viol ated NEPA and
Es by fallfng tn take SCti C#7 m pmtact the
gray acd wtsf te whal es. 001 respomled with
such plan. However, appel 1 ate court affi nneo
earlier court’s decision. No further a ppea I
was made.

!dhetlser  the St. !4atthew 1s1 and 1 and
exchan~ was 1 atiul .

Section 1302 (h) Of ANILCA Lower court ruled that the St. Matthew :s1 and
land exchange was invalid. 001 and othev
defendants fi 1 ei notice of appeal 3/1/85.
Pendf  ng.

The Peopi e of the Vill age of
GaalOe I I and Nunam K1tlutslstf
v. Oimald P. Hcdel, c1

Whether the Secretary viol ated Section
810 of the ANILCA in Sale 83, Navarin
84Sln,  thereby j uat~ fying  an injvscti  cm
tn prevent any activity rel atfve to the
sale until  its valfolty  fs determined.

Sectf on 810 of the ANILCA P1 ainti ffs’ moti C+I seeks i njuncti  em and
invalidate on of sale. Motim for i ~“uncri cm
denied. No ruling has been made on the
f ssue of canpii  ante with Sectf  on 810
compl  i ante.
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POST-SALE EN IRONMSNTAL ASSESSMENTS
AND EwLORAT ION P LAN REVIEWS

by Allen Adams
Physical Scientist

a ncl

Jeff Walker
Petroleum Engi neer

Mi mrals Management Service

To assure ful 1 compl i ante With the spirit and objectives of the National
Envi ronnental Poli CY Act ( NEPA) of 1969, other Federal en vi ronme nt al
Iegislaticn, and supporti ng Executive Orders and regul ati MS, NEPA created the
Council of Envi ronnental Quality ( CEQ) to oversee implementation of the Act.
The council has responsibility for (1) analyzing trends and conditi~s in the
quality of the envi roment; (2) concocting certain environmental
i nvesti gati as; (3) apprai si ng the effect of Federal activities and programs
m envi romental quality; (4) advising the President on nati onal envi ronnental
POI i ci es; and (5) preparing an annual envi mnmental quality report for the
President’s review.

On the other hand, a primary missicm of MMS is to supervise oil and gas
expl orati m, development, and proticti on acti vi ti es authorized under 1 eases
and permits. Our responsibility in this area cal 1s for the impartial
enforcement of envi ronnental  1 aws and regul ati” ons governing oil and gas
operati as on Fderal OCS lands. The key to our success, as in al 1 work, is
organizati m, good planning, and good supervisi cm.

In accordance with this gemral divisim of responsibility, our
envi ronnental assessments ( EA’s) are prepared at the area level by the
Regicnal Supervisor for Leasing and Envi mnment. Review of plans and the
supervisi on of operati ons is carri ed out by the Regi onal Supervisor for Field
Operati as. The E nvt mmental Operati ms staff assures proper executi cm of
envi ronnental  directives, and assists in plan revias and in the resol uti on of
environmentally sensitive and controversial issues. At headquarters, the
envi rormnental  office assists the Divisi on Chief in establishing envi rormnental
policies, gui del i ws, and procedures; resolves any environmental issues. or
pmbl ems forwarded by regional di rectors; and coordinates and revl ews
envi rwnmental documents i ncl udi ng 13s. The central office al so develops
envi rormIental legisl ati on and regul ati ens.

The key to good pl inning is the propr use of the EA process and the
development of quality EA’s. An effective EA is the result of proper
coordi mti cm and consul tati cm with other agencies and interested parti es. It
speci fi es measures b minimize the adverse envi ronnental  effects of a proposed
acti m and, moreover, it provides a good rati mal e for determining whether an
envi ronnental  impact statement (E IS) is necessary.
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The EA must include, at a m“nimun, brief discussions of the need for the
proposal; of al temati ves, as required by sectim 102( 3)( E) of NEPA; and of
the envi ronnental  effects of the proposed acti on and al ternati ves. The depth
and detail of analysis in an EA should be 1 imited to that needed to determine
whether any gw”ect effects WU1 d be si gni ficant and how to avoid or m“ nimi ze
adverse efl~ts; The EA’s public commen~i ng provisi cns are very important.

Although the EA is not a decision docunent, it is an important resource
Federal decisi mmakers. And unlike the pre-lease document, the post-lease
is a much more precise i nstrunent in that it includes i nfonnati” on
environmental effects and miti ciati cn masures that are mom site- speci H c.

to
EA
on
In

other wrds. DrObl ems that wr~ not compl etely recognized and evaluated a~ the
earl ier stage can be considered in depth i-n the ‘post-lease EA or E 1S. As
envi ronnental  revias are tiered from a broad-based study to a site-speci fic
acticn, we shoul d al so tier the discussim of “al tematives”. Thus, the
post-1 ease EA should include discussion of alternatives to full approval of a
particular 1 ease sales proposal .

When there is a fi ndi ng of “no significant impact” the Regional Su;;cr~”;;:
for Field Operations will ~mrally approve the plan of operatf on.
project is implemented, the Field Operati cns staff must mmitor the dril 1 i ng
and rel ated acti”viti”es  in order to i nsure that a 1 essee operates in accordance
wf th an approved plan and does not vi 01 ate environmental stand ards,
regul atf ens, or safety requirements.

~cnti nuous popul ati ul growth and the desire to ac hi eve a high “quality of
li f e“ naturally impose increasing demands on our 1 imi ted natural resources.
The chal 1 enge today and i n the future is to fi d a better way to manage our
resources while reccaciling  conflicts generated by these various demands. Not
only do we have to bal ante current demands, but al so we must consider the
needs of future ge nerati” ens.
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SESSION II I-C

ROLES AND RESPONSIBILITIES OF FECERAL AND STATE AGENCIES
IN THE OCS OIL AND GAS LEASING

AND DEVELCP fvENT PROCESS

Chai red by

Judy Gottlieb
Deputy Regional Supervisor
Leasing and Envirormlent

Miwrals Management Service

Presentations

National Oceanic and Atmospheric Admini strati on (NOAA) -
L~DR Robert Pawl owski

Outer Conti @ntal Shelf Environmental Assessment Prmgram (OCSE.AP) -
Robert Bunney

U.S. Army Corps of Engineers (USACOE) - klilliam Fowler

Roles and Responsibilities of the U.S. Fish and Wildlife Service (USFWS) -
Gerald Reid

U.S. Coast Guard (USCG) - Capt. T. Wood
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NATIONAL OCEANIC AND AT~SPIERIC AC$IINISTRATION

by Lt. Cmdr. Robert J. Pawl owski
Director, Naticnal Ocean Service Center

National Oc~nic and Atmospheric Administration
Anchorage, Alaska

The National Oceanic and Atmospheric Administration (NOAA) consists of
five line offices: (1) the Naticnal Weather Service (NMS), (2) the Naticmal
Ocean Service (NOS), (3) the Nattonal Marine Fisheries Service (NMFS), (4) the
Ocean and Atmospheric Research, and (5) the Naticnal Environmental Satel 1 ite
Data and Infonnati on Service ( NESDIS). NOAA contributes si gni ficantly to
numerous phases of the OCS oil and gas leasing ad devel opment process. Its
rol es and responsibilities include operational support, resource and
e nvi mnmental assessments, and protection of the oceans and coastal zone and
the resources within. Names and telephone nunbers of staff members assigned
in the various line offices is provided in Figure 15.

Throughout the OCS 1 easing process, fran planning for initial studies to
actual produ cti cn, NOAA provides operati cmal information on marine weather,
ti”des and currents, and nautical charting. It also supports the engi mering
design with an archived environmental database. Resource information is
provided to support resources at risk and identify potential conflicts between
the oil and gas industries, and other users of the 1 ivi ng marine resources.
Nunemus envi ronnental investigate ons continue to address shortfalls in
existing i nfonnatim in an effort to resolve questions in areas of perceived
conflict.

During the E IS period, NOAA plays a major ml e in revi em” ng the statement
for its accura~ cn envi ronnental information and its considerate on of aspects
mandated to NOAA. Strategic assessments pl w a key ml e in evaluating the

!
otenti al conflicts i n the area proposed and the sel ecti” on of al ternatives.
oastal zone issues are thoroughly analyzed for potential changes to the
existing envi ronnent and culture and for consistency with existing Coastal
Zone Management (CZM) plans. Special attentia is pl aced on the protection of
mari m mamnals and endangered species, as identified in Biological Opinions.
Close coordinatim  between NhFS and NOAA results in a final position paper on
the EIS.

NOAA’s responsibility continues into the expl oratia, development, and
proticti on phases wi th  the  moni tor ing of  envi  ronnental and resource  data .  It
mainta ins  a  basel ine  of  informatim to detect envi rmnmental  c h a n g e s  a s s o c i a t e d
W“ th devel opnent. This data, ccmbi ned with data f rcm previous studies and
assessments, is especial ly useful in the event of a spil 1. It provides the
scienti fic information upon which spill response decisions are based, and it
produces infonnatiul useful” for the 1 iti gatim of damages.

NOAA receives its mandate f mm several sources includina.  for mari ne
fisheries, the Fish ad Wildlife Coordinate@ Act, the Fisheri&- Conservation
Managaent Act, and the National Envi romnental Poli W Act ( NEPA). Its coastal
zone maria gement n?sponsibil iti es are authorized by ~he Coastal Zone Mamgement
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Figure 15

BERING SEA OCS - NOAA EXPERTISE
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Act (CZMA), while its involvement in marine manmal protectim  is cOvered bY
the Endangered Species ad the Marine Mammal Protection Acts. Finally, NOAA’S
role in pollution monitoring is authorized by the Ocean Pollution Planning
Act, the Marine Pmtecti cm Research and Mcnitori ng Act, and Superfund.

.
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NOAA OUTER CONTINENTAL SHELF ENV IRON P’ENTAL
ASSE SShENT PROGRAM (OCSEAP)

by Robert Bun ney
National Oceanic and Atmospheric Admini strati on

Director, Outer Con tine ntal Shelf Environmental Assessment Program
Alaska Office

Anchorage, Alaska

The Outer Con tine ntal Shelf Environmental Assessment Pm gram (OCSEAP),
formed in 1974, provides the Minerals Management Service with marine
envi mnmental inf onnati cn meded to make sound mam gement deci sicns regarding
the devel opnent of oil and gas resources i n the Alaska OCS. OCSEAP ~S
involved In the following activities:

o P redevel opnent contaminant di stri buti” ons
o E nvi mnmental hazards
o Poll utant transport, weathering, and fate
o Living marim resources at possible risk
o Effects of po?l utants and other hunan alterations

BefoR the establishment of OCSEAP, this information collection effort was
supported with funds from the U.S. Geological Survey, the Advanced Research
Project Agency, the Cold Regia’s Research ad Engi~ering Laboratory, the
National Science Foundati m, and the U.S. Navy. In 1974, the (YEC situation
and push for oil resources in the United States nsul ted in an Interagency
Agreement ( IA) between the Bureau of Land Management-- which had the charter
for of fsbm oil and gas 1 easi rig-- and NOAA-- which had mari m science
ca ability-- to establish OCSEAP. The agreement continues now betwen MMS and
NO~A.

Since the tncepti cn of OCSEAP, the total expenditure has been $163
mil Jicm. NOA4 has also provided a total of 4374 days of ship time. For
fi seal year 1985, NOAA’S budget is $7.1 mill icm, of which 75 percent goes into
the direct support of science. The remaining 25 percent is allocated to
salaries, administration, and equipment. The spending is apportioned almost
evenly betwsen the physical and bi 01 oq”cal sciences.

Expenditures for the Physical .kie~es include:

o Geo70~ and marine hazards
o Circul aticm and ocea nogra tji c processes
o !Nunerical predictive mode Ing
o Sdiment/Oil/Ice interactions
o Oil weathering
o Arctic meteoml ogy

Expenditures for the Bi 01 ogical Sciences include:

o Marine ecosystems and habitats
o Abundance and feeding studies
o End angered species studies
o Industrial noise effects
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o Mamnal distribution
o S imul ati cm studies
o Effects of oil on the food chain

OCSEAP also provides  auxiliary  Support  for the MMS/OCS Program such as:

o
0
0
0
0
0
0
0

Conhcting synthesis and information update meetings
Publishing synthesis reports
Providing EIS reviews and comnents
Participating i n devel opnent of RSP’s
Publishing annual reports of principal investigators
Preparing Annual Technical Development Plan
Publishing Annual Program Report
Maintaining data bases

Figure 16 shows OCSEAP’S budget allocaticm for the present fiscal year.
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Figure 16 NOAA OCSEAP PROGRAM
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U.S. ARMY CORPS OF ENGINEERS

by William Fowler
Corps of Engineers
Anchorage, Alaska

The U.S. Corps of Engi ~ers has both direct and indirect regul story
authority with respect to the OCS. This authority dates back to the River and
HarborAct of 1~9 which essentially gave the Corps responsibility to regulate
any wrk in U.S. navigatable  waters. The Outer Conti nental Shelf Lands Act
extemied that authority to the OCS but limited it to assessing impacts on
nav~gaticn and national security,

When industry goes into the OCS, two permits are required for the Corps.
The first one concerns al 1 structures pl aced in, navi gable waters. A typical
example is a COST well, which is often drilled prior to a lease. Once the
1 ease has been issued, normally m-thin 60 days, activities in the OCS itself
are covered under a nati onw” de permit which the Corps issues. That permit is
virtually a blanket authority to the 1 essee and it goes into effect once MMS
has decided to al 10W devel opnent in a given area. For the most part, this
step is automatic.

The Alaska district has proposed “regimal Ccmditiming” of the permit, or
prior notice of structure 1 ocati cn and types. Al though not yet official , many
Of the oil companies are adhering to the conditi cns. The informatiul is sent
to NOAA to update navigation charts, but is also useful to the Coast Guard and
Department of Defense.

In additicm, if there are any causeways or solid fill islands within Staa~
waters, those activities require an i ndivi dual permit from the Corps.
natiaw”de permit does not apply in this case. For example, the nea rsho R
gravel i ST ands and associated causeways used i n the Beaufort Sea to transport
oil and gas resources require such a permit. The result is substantial
moni tiring by the Corps and cooperating agencies to assess envi ronmental
impacts. Thus, there can be substantial hurdles for industry when extensive
development onshow and nearsho~ are expected as a result Of the additional
reviews and requirements.
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ROLES AND RESPONSIBILITIES OF U.S. FISH AND WILDLIFE SERVICE
IN THE OUTER CONTINENT1  SHELF OIL AND GAS

LEASING AND DEVELCPMNT PROCESS

by Gerald M. Reid
OCS Coordinator

Fishery Biologist
U.S. Fish and Wildlife Service

Anchorage, Alaska

In Alaska, the U.S. Fish and Wildlife Service (FWS) interfaces with the
Mi mrals Management Service (MMS) Outer Conti nental Shelf (OCS) 1 easing and
devel opnent pro gram at five important points:

1,

2.

3.

4.

5.

The OCS Coordinator for FWS has responsibility urxier Departmental’
Manual Secticn 655 to provide input on the MMS pre-lease process
i n the form of resource reports, comnents on the Cal 1 for
Informatiul,  recommerxiati cns for miti gati ng measures, EIS revi ew,
studies prrigram review, and advice to the FWS Washington office
cm input to the Secretarial I nformatim Documents (SID). The
Coordinator also serves on biological task forces and represents
the Regional Director m the Regicmal Technical Working Group.

Alaskan refuges, some 37 minion acres which are i n or ad scent
to the Bering Sea, m~ be directly involved in the

r
ro gram,

especially when those lands are considered for operati ona bases,
facility sites, or transportatiul corridors.

Wildlife Resources personnel, parti CU1 arly those wrking with
marine mammals under FWS responsibility (i .e. , wal rus, PO1 ar
bears, sea otters), can provide current infonnati on on the status
of those resources i n an effort to assist MMS in developing
mitigating measures for their protecti on.

The End angered Species office provides M with bi 01 ogi cal
opi ni ons on the potential effect or 1 ack thereof of MMS 1 easing
on species of concern. For the Bering Sea, these species are. the
Aleutian Canada goose, Arctic peregri m? fal cm, short-tall ~
al batross, and the Eskimo curlew.

The Ecolo ical Services field offices are involved with OCS
operati ona 7 activities in the Berin Sea.

e%
North Alaska

Ecological Services (mES), headquarter in Fairbanks, handles
activities North of the Yukon Del ta and Western Alaska Ecol ogical
Services (kAES), 1 ocated at Anchorage and south of the delta.
Speci fi c responsibil iti es under the Fish and Wildlife
Coordi nati on Act include review and conment on Explorati on Plans,
Corps of Engineer (COE) Sectica 10 and 404 permits, ~nd
Envi ronnental P mtecti” on Agency (EPA] National Poll utl on
Discharge Elimfnati cn System  (WOES) permits.
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U.S. COAST GUARD (USCG)

by Capt. T. Wood
Chief, Marine Safety Division

Coast Guard
Juneau, Alaska

The C~st Guard has broad authority to regulate vessel safety, maintain
navigational safety, protect the marine enviromnent, and enforce U.S. law and
treaties. The OCSLA (1978) exterxled the Coast Guard’s authority to regul ate
vessels and structures used i n OCS operati” ens. The Guard operates a d
maintains navi gati~al aids to serve the needs of the U.S. maritime commerce.
Vessel traffic services, fairways, and traffic separati on schemes are
establ i shed under the Ports and Tanker Safety Act to provi de safe access
mutes for the movement of vessel traffic. Safety of life and property on
offshore isl ands, structures and adjacent waters, is carried out under the
OCSLA. This also includes the establ ishnent of safety ZOneS around such
structures.

The USCG is responsible e for enfo~ement of Sectials 311 and 312 of the
FkPC4 and the administration of the Offshore Oil Spill Polluti on Fund. It may
direct the cleanup of oil spills and impose pe~l ties for viol atims. The
Guard is authorized to enforce al 1 Federal 1 aws on the high sea,s and waters
s u b j e c t  t o  i t s  jurisdicticm. Under the Interventim on the High Seas Act, it
may take measures to prevent, mi b“ gate, or el im” nate any grave or imm” nent
danger of oil pol 1 uti cm to the coast of the United States.

To assure comnerci al vessel safety, USCG begf ns with planned reviews and
i nspecti cns at construct UI yards, fol 1 owl by periodic rei nspections--
usually annual ly -- during the entire life of the vessel. In additi cm, Usm
i nvesti gates casual ti es, both material and human; develops person nel standards
and quali ficati ens; and takes steps to ensure that safe wrking condi ti ons
exist. To move efficiently perform these functicns and eliminate duplication
of effort, USG has executed MOU’s with the Departments of Interior and Labor.

In an effort to protect the marine envi rwnment, USCG inspects vessels and
e uipnent to check for compliance with the regul ati ens. It also reviews each
E~S and polluticm contingency plan, and provides input to MMS. In the event
of a s ill , USCG provides the Federal On-Scene Coordi nator, who is responsible

!for al phases of response acti viti es. In the Bering Sea a~a , the Captain of
the Port in Anchorage serves in this role. Of course, the Captain is assi steal
by many Federal and State agency representatives, as wel 1 as members of the
1 ocal response team.

The USCG administers three programs which provide funds for response and
damages f m polluti cn. The Pollution Fund, as it is comnonly calld, is used
to pay for cl can-up costs when the Federal government must take over cl a nup
ac ti ons. The Offshore Oil Pollution Canpensati”  on Fund may be USed for Cl eanup
and damages c1 alms. It Is sustaim?d by a

P

3-cent per barrel fee on all oil
m~ced on the OCS and kept at a level of from $100 to $200 mini cn. The
inancial Responsibility Pm gram wqui res each vessel and facility to

demonstrate fi mnci al responsibility of Up to a maximum of $35 millicn for a
facility in otier to be compensated for damages resulting frnm oil pollution.
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With regard to the possible conflict between the various users of the
waters contai ned within a proposed 1 ease sale, the USCG prefers to pl ace as
few restrictims  as possible on industry during the initial expl oration phase,
whil e retaining the right to establish fairways shoul d a major fi nd occur and
increasd vessel traffi c density become a probl em. Most often, rather than
identify speci fic fairways which m“ght - prove unsuitable at a 1 ater date, the
Coast Guard requests that MMS insert a provisim in all l~se sale notices and
agreements that the United States reserves the right to desi gnate necessary
fairways, precaut~ onary zones, or traffic separatia schemes through 1 ease
tracts. Rigs are encouraged to provide their own rescue equipment given the
distance, for some, fmm USCG facil iti es. Most have standby gear and a
contract helicopter on one of the rigs.

.
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CLOSING PLENARY SESSION

Ch ai red by

Jerryemm

Envi ronnental Studies Secti ul
Mimrals Management Service

The Chairman expressed his gratitude for the large turnout for the ITM and
the high quality of the presentatiuls  and discussions. He stated that the
details of the next ITM covering the Beaufort and Chukchi Sea areas are not
yet finalized but that he hopes it will be earlier in the year in an effort to
avoid the fishing and tourist seasons. He noted also that the proceedings of
this ITM should be available within 3 -4 months.

The Chai nnan then opened the meeting for questi ons and comnents from the
audience.

@estl cm and Answer Session with Panel of Sessicn Chairpersons

(). 1 I am curious about the status of the synthesis vmrkshops. There
are three f ran ti er areas coming u

!
and I am wondering i f you have

plans to have a Synthesis Meeti”ng  or these areas?

A. 1 First, these ITM’ s do not repl ace the Synthesis Meetings, al though
next year w may ciesi gn the ITM to be more of a synthesis meeting
than this one was. The purpose of the ITM, again, was to transfer
studies’ informati m and other things that are going on. There has
not been a Synthesis Meeting yet this year but probably we wil 1
have one i n October. We have also gone to another format called
the I nformati a Update Meetings. For example, i f E IS people need
some additional infonnati” on, we will bring i n speci fic
i nvesti  gati~ who may have CO11 ected inf ormati cn since the 1 ast
synthesis meeting. we also have another form for meetings called
Smal 1 Meetings and Workshops where very specific topics can be
address ed.

Q. 2 Actually, this does not apply to the Bering Sea parti CU1 arly but
rather to the enti w social and ectnomics studies program. in the
ten years or so since it started the Alaskan Socioeconanics  Studies
Program has male a very significant contribute on to the State. It
has helped to expand both Our fac~~al knowl~ge and our
understanding. Me have h card a good deal about the shortcomings of
t h e  AESP, but I think the positive contributions must not be
overlook ed-- especially in its functi on of gathering data in small
dispersed communi ti es.
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A. 2

q. 3

A. 3

Q. 4

I commend you, therefore, for this partial ar vehicle of the ITM
which spreads i nformati on armund. I wuld urge that additional
vehicl es be found to make the informati cn avail abl e because the
overall contribute ons invol veal, the” methodology, and the facts of
the AESP are signi fi cant enough to warrant some kind of a
m“despread dissem” nab” on of the wrk i n both the technical and
socioeconunic  fi el ds.

We have trial to integrate the social and econ un ic studies program
porti cm into the Synthesis Meeting. Me feel it is important for
pngrams to be integrated as much as possible and so I WUI d
suggest that there probably will be additional forums within which
the socioecon anic program can be portrayed and explained.

Is there any way the one-page sumnaries can be retie available
W“ thout any i nterpretati m sooner than the 3-4 month pert od?

Like al 1 Federal agencies, w are reluctant to send out drafts. We
gave ourselves extra time because this is the first meeting. I am
sure we can probably get them out sooner than w stated, but we
were al 1 OW” ng maximun time. We do have sunmari es and outlines and
I think we can probably do what you ask.

I just want to make a comment and throw out a questi cn. First, the
comnent is sort of a canpl iment f mm a 1 mg-time observer i n the
OCS synthesis process. Over the years, I have been fairly critical
of this process because w ask investigators to write papers to
predict impacts based upon their indivi dual areas of knowledge. I
had al ways thought that this was a rather dangerous thing to do
because al though they are experts i n their areas, they do not know
much about the effects on oil. Last sumner at the Synthesis
Meeting at Deml i, I was very pl eased to see the beginning of the
i ntegratl” on of not only the Rand model but a lot of oil weathering
w rk that SA I had done. I thought this was a very positive step
;~~t:erwas pl eased to see at this meeting that we vent a step

The mode? i ng process is very important because it forces
you to “bring together al 1 the disci pli nes and al 1 the i nformati on
i n tr~” ng to integrate everything to show what the potential
impacts m“ ght be. We are really starting to get to a point now
where we are turning i n al 1 the knowl edge f mm the di fferent pieces
of your studies program and I fully endorse this type of approach.

Secondly, I WU1 d 1 ike sane feedback as to whether or not some of
the panelists feel the informati on we are collecting from the
studies program over the next 2, 5 or 10 years is really going to
be si ni ficant enough to make a decisi al as to whether or not w
Shoul f have drilling or not. Is there significant enou h

Einfonnati cm available that wuld warrant a 10-y~r delay from t e
operati  uls standpoint?
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A. 4 Let me respond to your first remarks on the modeling
its application. Since w have gom into it in a lot
respects, either in terms of fi sheri es or interaction

approach and
of di fferent
of whal es or

oil spills or whatever, we feel al so that the approach has merit.
Besides just ~ ntegrati ng different pieces of information ati
getting them to bear on just one pmbl em, another very valuable
p~duct of modeling is the better identi fi caticm of where we need
to go. For example, we can 1 earn where the i nfonnati cn is sketchy
and then we have something mom concrete to eval uate and can,
therefore, make a decisi on on whether we feel it is appropriate to
apply our resources to that questi cm.

OrE issue that canes Up in the Beaufort and Bering Sea is whether
or not to dril 1 dring seascms when whales are migrating, A lot of
this goes back to the days when uncertainty was great. The studies
pm gram has reduced that degree of uncertainty. In the Beaufort
Sea, w have a very concrete database on the timing of the bowhead
migrati cm ati the model i ng study that w“l 1 help to quanti fy better
the probability of whales and oil spill s meeting will re~ce that
uncertainty eve n further. I am not about to predict how long it
wil 1 take for that to make a di fference in the regul atiry process,
but I think we can see that in the 1 ast few years we have gone from
a standard data approach of seasonal drilling i n the Beaufort to
cne that’s fl exi bl e.

As to gaining informatia, I doubt that the real arguments wi 11
change much by further study. A lot of these questi ons are
PO1 i ti cal as opposed to technical and I just doubt that a 5-year
delay muld make a lot of difference in the North Aleutian shelf.
As an optimist, I like to think that the studies we are doing are
providing the information that is necessary and I firmly believe we
have sufficient informati a to make those decisicms relevant to
parti CU1 ar 1 ease sal es.

Q. 5 I believe our seismic tectonic database Is very poor and I wul d
like to take this opportunity to remind you that the data which we
have for the Bering Sea is very rudimentary. Indeed, i f we are to
advance beyond the present stage, a very 1 cng-term program is
required. I wul d 1 ike to suggest that a couple of things be done
in the short term, and that if w are going to look to the linger
term (50 years ), then there are some other things we ought to be
doing.

In the short term, I think that it wul d be very beneficial to
relocate al 1 of the earthquakes that have occurred in the Bering
se3 . By re? ocati ng them I mean take the original data and use
modem techniques to relocate the events. There are not that many
and it WOU1 d not be an overwhelming mxiect. but it COU1 d be
si gni fi ca nt. The most important thi~g 4
techniques to assign magnitudes to al 1
occurred. In reviewing my notes, I was

WUI d be to use modern
the earthquakes that have
rem” nded that perhaps more
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Q. 6

than 50 percent of the earthquakes do not have magnitudes assigned
to them. These magnitudes are extremely important when you are
try”ng to assess what the probability is for a larger one to
occur. Thus, we ned to have this database.

In the lcng term, fmm the State of Alaska’s point of viewati aJso
from the Department of Interior’s point of view, it is not very
likely in the present circumstances that we can improve our seismic
monitoring capability in northern and western Alaska, and in the
Bering Sea region. I think the agency which is best situated to
review this situatim is MMS given its interest in improving the
database. I wul d suggest that there shoul d be a concerted effort
m“th the State and Alaska, the Department of the Interior, and
perhaps even a cooperative program with the USSR, A lmg-term
program WOU1 d not be very costly and would signi ficantly impnve
our positi cn 25 years down the road.

A. 5 It is not norn?al for the MMS studies program to engage in those
sorts of activities, so we essential Iy vnund dow our Hazards
P mgram. I think the Secretary at that time more properly felt
that it was the oil industry who should maintain this data. I have
not seen anything yet to change the ori gi nal decisi cn, which was
made three years ago. Until now, we have provided some support
but, I can say as a non-policymaker, that until there is a change
in ‘PoliW or- it is recognized
ned”ed,  i do
activity.

I don’ t see
problems but,
do know that

not see much hope

that industry Is
in fact, qiven my

that a proper studies program is
for Mhi5 engaging in that sort of

going b address those long term
contacts with other consul ta nts, I

ir%iustry- ii lookfng at some of the short-term things
(e.g., the relocati-ffl  of earthquakes). For the 1 mger Wfi,
however, itiustry assunes that is the rol e of government. These
time scales are much 1 cnger than any particular decision “to drill
in a 1 ease area and the companies are simply not going to put money
into these programs when they might not i n the future even decide
to drill there. But it is in the public’s inte~st to have this
data over the 1 ong term and I think it is appropriate to have this
done. I think we should re-examine this issue and MMS should
realize its regul atory functi on hew.

At this point, our regulatory process requires industry to furnish
Sufficient i nfonnati  on to verify that the design of a platform will
withstand the type of forces i n the area. I was wal ly interested
i n your paper yesterday and I may have misinterpreted something,
but it appeared to indicate that there is a possibility of higher
seism”c activity i n the southwestern part of the St. George Basin
than we had previously thought, and that rel ocaticn data might shed
more light cn it. I hope that you do have a paper or that we get
the informati m so that it can be publ i shed as part of the
information to be used in future studies.
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A. 6

A. 7

Q. 8

A. 8

When w have a problem of this sort-- for example, when saneone
pm poses b use an of fsho~ structure-- we are forced i n~ a ~ery
conservative approach and, scmetimes, overdesign.  YOU can see that
there can be a 1 ot of expetii tures with strong motion devices on
the seafloor as w anti ci pate the various types of activity that
might take pl ace. Fi~lly, when I first came hew I was very
concerned about the earthquake design of offshore pl atforms. I got
into it in detail in Upper Cook Inl et, another area of high seismic
activity. The design criteria for the Upper Cook Inlet pl atforntS
are real ly basal on the ice and the currents as opposed to the
earthquakes which are really much greater. In sane other areas of
Alaska’ we have the same si tuati cm. -

I have a comnent on the format of the meeting.
that we al 1 face at meetings and conf ere rices we
are concurrent sessi ens. I wuld like to think

It is a problem
attend when there
that maybe i n the

mxt meeti ng things COU1 d be scheiul ed so that- chemical
distributions and ccmcentrated information COU7 d be di rec~lY
clissemimted to the biological groups. I realize there is not time
for all the presentations to be given sequenti ally but I WU1 d like
to suggest that i n the future greater effort be made to try to
i#egrate the biological and chemical sides of the program. After

i t is the chemistry that U1 timatel y drives the bi 01 ogi cal
imp~ct and that fact needs to be underscored.

Sane of that was pretty self -evi dent but the purpose of the ITM was
not to do a synthesis or a complete envi ronnental portrayal of the
Bering Sea, because that’s a big task i n itself. I think. next year
w will

!
mbably 1 ook at integrating those sessl ons mom

appropri ate y, but again, we want to discuss the wide spectrum of
studies that w have done over the years and some of the other
processes that are taking pl ace in other agencies. However, I te@
to agree math you and maybe next time we will try to make It
s o m e t h i n g  1 ike a quasi-synthesis meeting i  f  that seems to be the
gemral ccmcensus of the people who attend.

AS you know, the amount of biological information we have available
on the Navafl”n  Basin is scarce, yet the i ndustry’s interest in the
areas’ s potenti al for petrol eum devel oqnent is quite high. If
industry is successful in their explorati on attempts, wil 1 there be
mom interest gem rated by MMS in devel opi ng additional i nf onnati on
on the biology in that area?

I think I can probably safely say yes. We have not neglected the
Navarin, but have not studied it in the same detail as w have sane
of the nearshore areas. Certainly for the nearshom, the coastal
ecosystems are a fai rly signi ficant canpon?nt of the program, but
the oceanic areas don’ t get the same kind of treatment. The
logistics of wrking in Navarin would be difficult for doing
st udi es, as industry is now fi ndi ng out. However, s ucces sf U1
explorati  on activities vmuld trigger a nunber of studies as our
mcnitori ng efforts expand. The increasd interest in monitoring is
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evi dent by the increased funding for such studies f mm 3% i n
1984 to 8% this year. In additi cm, industry is helpful
providing some important information in this area.

The whole process of permitting is set UD to determine whether

FY
in

or
not studies need to be done o~ speci fi c ‘projects. We al so have a
Bering Sea biological task force that is used to advise the MMS on
studies or surveys that might be required in connection with
speci fic types of operati ens. We should really tie the studies
WI th the type of operati cns that are proposed. In a place like the
Navarin Basin, the devel opnent is going to be very slow. Thus, we
w*11 probably have time to do studies as we go almg.

Q. 9 You triggered a special topic of mi ne-- monitoring. I just want to
make a coupl e of comnents m it. As a 1 ot of you know, for the
last couple of years NOAA has spearhetied a project called the
“Lcmg-Term  Effects Pmgrain”. Its purpose is to get together over a
do?en of the top experts in mari ne science to review all the
exl sti ng informati cn concerning the potential impacts of OCS
develounent. They wil 1 also evaluate exi stina knowl edge and
techno~ og” es so t~at w can take a 1 ook at the
determine what to study, and how to do it
tec hnol o~. Hopefully, the project report will
the near futuw.

A. 9 I was involved in that process and have seen

l“ag-term impacts,
with the present
be coming out i n

the draft report.
When you talk about moni~ring in the Navarin Basin, I can just
sunmarize by sayi ng that i f you - thi nk basel i R studies are a
bottomless pit for money, then you haven’ t seen anything. Unless
you are very careful and selective, you can study the environment
forever and not get any answrs-- all under the guide of
mcmitoring. I feel strongly that when we talk about mcmitori ng, we
must not be too casual -- or our baseli ne studies will 1 ook cheap.
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