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Maximum Case
North Aleutian Basin (Sale 92)

A. Description and Resource Estimates: The hypothetical development
strategy for the maximum case is based on a resource level of 759 MMbbls of
oil and 5.250 TCF of gas (Table A-1). The resource estimates and the analysis
of the maximum case are based on the following major assumptions.

- Increasing projected oil resources would be expected to double the number
of o0il spills (2 1,000-barrel-or-greater spills and 0.08 100,000-barrel-
or-greater spills).

-~ Gas production from two offshore platforms would be transported by
pipeline across the Port Moller/Balboa Bay transportation corridor to an
LNG plant at Balboa Bay.

- 0il production from three offshore platforms would be transported by
pipeline to the transshipment terminal at Balboa Bay via a pipeline
across the proposed Port Moller/Balboa Bay transpeninsula transportation
corridor (BBRMP, 1985).

- Hydrocarbons would be transported from the Balboa Bay transshipment
terminal to markets by VLCC-type tankers.

- Marine support for offshore operations would be based out of Unalaska.
Cold Bay could serve as the primary air-support site.

B. Developmental Timetable: The exploration period is expected to begin in
1986 and to end in 1993 (Table A-1). Eight exploration and twelve delineation
wells are expected to be drilled. If commercial quantities of hydrocarbons
are located during the exploration phase, planning and construction of the
first oil platform would start around 1987. During this period, 76 production
and service wells would be drilled from five platforms. Pipeline construction
could begin in 1994 and end in 1997. Total pipeline mileage would vary
according to the location of the production platforms; however, about 480
kilometers of o0il and gas pipeline are anticipated. The pipeline would
connect production wells to a transshipment terminal on Balboa Bay via the
proposed Port Moller/Balboa Bay transpeninsula transportation corridor. The
transshipment terminal should be completed in 1995.

0il production is expected to begin in 1996, with a peak annual production of
64 MMbbls between 1997 and 2002. The volume of recoverable oil is expected to
gradually decline after 2002, with o0il output ceasing in the year 2015. Gas
production is expected to begin in 1998, with a peak annual production of .252
TCF of gas between 1999 and 2016. The volume of recoverable gas is expected
to decline after 2016, with output ceasing in the year 2021,

The 1level of preliminary seismic activity would depend on the number of
exploratory and delineation wells drilled and the number of production plat-
forms installed from which production wells would be drilled. These surveys
would use high-resolution instruments to evaluate shallow geologic hazards for
drilling clearance. This appendix uses the maximum-case resource estimate to
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Table A-1
Estimated Schedule of Development and Production
Maximum Case

PRODUCTION
AND

EXPLORATION DELINEATION SERVICE TRUNK PRODUCTION

YEAR WELLS . WELLS PLATFORMS WELLS PTIPELINE 01l Gas
0il Gas 0il Gas 0il Gas (kilometers) (MMbbls TCF)
01l Gas

1985
1986 1 *
1987 1
1988 1 2
1989 1 1
1990 1 2 1 4
1991 1 1 1 12
1992 1 2 1 1 4
1993 1 1 1 13
1994 ‘ 1 4 160
1995 1 13 4 80
1996 1 12 160 19
1997 10 80 64
1998 64 .200
1999 64 .252
2000 64 .252
2001 64 .252
2002 64 .252
2003 56 .252
2004 49 .252
2005 43 .252
2006 36 .252
2007 31 .252
2008 28 .252
2009 24 .252
2010 22 .252
2011 20 .252
2012 17 .252
2013 16 .252
2014 14 252
2015 .252
2016 .252
2017 , .205
2018 .152
2019 .100
2020 .057
2021
2022
2023
2024
2025
2026
TOTALS 8 9 3 3 2 50 26 240 240 759 5.250

Source: UsSDoI, MMS, Revision of Exploration and Development Report for Sale 92, 1984.



predict levels of drilling activity. That estimate also is used to predict
levels of preliminary seismic activity: (1) a total of 20 exploratory and
delineation wells, and (2) a total of 76 production and service wells would be
drilled from five production platforms. Preliminary seismic activity for
site-clearance work would occur at 25 sites. Since several production wells
would be drilled from the same platform, each production well would not
require separate seismic surveys. Therefore, the total number of surveys
required would probably be fewer than 25 for a maximum-resource level.

The lessee has the option of running a site-specific survey, which involves 39
trackline miles of data, or a block-wide survey, which involves 188 trackline
miles of data (see Alaska OCS Order NTL 83-5 for survey details). Most
surveys probably would be site-specific due to cost considerations, but for
the estimates made here, it 1s assumed that half of the surveys would be
block-wide and half would be site-specific. Therefore, the estimate of total
activity may be somewhat high. For the 25 sites, a total of 2,913 trackline
miles are estimated to be surveyed. The actual level of activity may vary
from this .estimate for the following reasons: (1) the amount of recoverable
petroleum may differ from the maximum-case resource estimate; (2) the propor-
tion of site-specific surveys to the more extensive block-wide surveys may
differ from the 50/50 assumption made here; (3) fewer than 25 site surveys may
be required due to production platforms being sited on abandoned exploratory
well sites that have already been surveyed; (4) and more than 25 site surveys
may be performed if site-clearance work is done on lease blocks that are never
drilled.

Exploration and production well-derived solids (muds and cuttings) resulting
from the maximum-case scenario would be approximately 2,3 times greater than
those derived in the mean case. Between about 113,000 and 138,000 tons of
cuttings and about 3,091 tons of muds would be derived between 1986 and 1997.

"C. Infrastructure Associated with Exploration, Development, and Production:
Exploration, development, and production infrastructure would generally be the
same as described for the mean case (proposal). Also, the size and scope of
the support facilities could be greater than for the proposal because of the
higher resource estimates.

D. Environmental Consequences:

1. Effects on Biological Resources:

a. Effects on Fisheries Resources: Overall effects on fisheries
resources due to seismic activity, oil spills, natural gas releases, and
discharges of drilling fluids, cuttings, and formation waters associated with
the maximum-case scenario would be greater than those described for the mean
case (proposal). Because the maximum case assumes resource levels of 759
MMbbls of o1l and 5.250 TCF of gas, both of which are approximately double the
resource levels estimated for the mean case, a substantial increase in spill-
contact probabilities would be expected for areas used by concentrations of
the more susceptible lifestages (i.e., nearshore egg, larvae, and juveniles)
of fisheries resources. For example, the probability of a 1,000-barrel-or-
greater spill occurring and contacting the Port Moller/Nelson Lagoon area
would be expected to increase from 24 percent (mean case) to 44 percent.
Drilling and production discharges would increase; consequently, localized
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lethal and sublethal concentrations, which could affect a portion of one or
more regional fisheries populations, could increase. The overall effects of
these increases in drilling and production discharges, seismic activities,
natural gas releases, and oil spills are not expected to exceed moderate for -
salmonids, forage fish, groundfish, or other invertebrates, as compared to the
minor overall effects that are expected for the mean case. Effects on red
king crab are expected to be major.

b. Effects on Marine and Coastal Birds: Increasing projected oil
resources from 364 to 759 MMbbls would approximately double the expected
number of oil spills (1,000 bbls = 2 spills; 100,000 bbls = 0.08 spills) which
potentially could be associated with this lease sale. The probability of 1 ox
more 1,000-barrel-or-greater spills occurring is 86 percent (mean case=611);
while for 100,000-barrel-or-greater spills, the probability is 6 percent (mean
case=3%).

Such an increase would be reflected in greater risk to bird populations,
especially where they are concentrated at certain seasons. For example, the
probability of a 1,000-barrel-or-greater spill occurring and contacting the
Port Moller/Nelson Lagoon Biological Resource Area (7) would be expected to
increase from 19 percent (mean case) to 36 percent (maximum case). A Corres-
ponding increase in the number of spills expected (from 0.21 to 0.44) 1indi-
cates that there is a substantial probability of a spill entering this area.
The probability of oil entering Nelson Lagoon during the critical fall-migra-
tion period, when many oil-spill trajectories trend toward the peninsula,
could be elevated considerably once a spill enters the nearshore zoné.  The
probability of spill occurrence and contact with the land segment representing
the entrance to Nelson Lagoon increases from 5 percent (mean case) to 12
percent (maximum case).

These values suggest that a substantial increase in o0il resources <¢ould
increase considerably the risk of major effects from oil spills in sevetral
areas where marine and coastal birds are concentrated. Most importantly, the
potential exists for major adverse effects in lagoons along the northern coast
of the Alaska Peninsula, where large numbers of waterfowl and shorebirds
concentrate during spring- and fall-migration periods, and areas surrounding
large seabird nesting colonies in the Shumagin Islands south of the Alaska
Peninsula. The risk of moderate effects would increase most importantly in
the general area of the Shumagin Islands and adjacent waters of the Alaska
Peninsula (nesting seabirds), and in coastal waters including the 50-teter
depth contour, especially north of the peninsula, where large numbers of
shearwaters concentrate. [Elsewhere, and 1in other seasons, effects are
expected to be minor.

A substantial increase in disturbance during spring- and fall-migration
periods could result from increased numbers of air-service flights (10 per day
to 5 platforms; mean case=4 per day to 2 platforms) in the vicinity of Izembek
and Nelson Lagoons. At Izembek, in particular, adjacent to the Cold Bay
air-staging facilities, brant and perhaps other waterfowl specles could
experience major disturbance effects. Elsewhere, disturbance effects are
expected to remain as described in Section IV.B.l.a.(2).



c. Effects on Pinnipeds and Sea Otters: The overall effects of the
proposal on pinnipeds and sea otters are likely to be somewhat greater than
those: described for the proposal. A twofold increase in petroleum resources
would increase the projected number of oil spills of 1,000 barrels or greater
to.about 2 spills, versus 1 spill under the mean case, and would substantially
elevate spill-contact probabilities for sea otter, sea lion, harbor seal, and
fur seal habitats within or adjacent to the lease sale area. The increased
tanker traffic out of Balboa Bay would greatly increase the risk of oil
effects on ,local sea otter populations in the Shumagin Islands and would
increase spill risks to migrating fur seals near the southern shore of the
Alaska Peninsula. Spill risks to marine mammal coastal habitats on the
northern coast of the Alaska Peninsula also would 1increase. As a result,
the level of oil-spill effects on fur seals may increase to moderate, while
oil-spill effects on sea otters also would increase but are still not likely
to exceed moderate. O0il- spill risks to sea otter habitats other than the
Port Moller area are very low for the mean case. O0il-spill effects on sea
lions  and: harbor seals probably would remain minor, as under the mean case.
Increased localized changes in harbor seal and sea lion distributions at
rookeries and/or haulout areas may occur as a result of increased disturbance
associated with higher levels of industry activity. However, the level of
noise and disturbance effects on the regional pinniped and sea otter popula-
tions of the North Aleutian Basin lease sale area is likely to remain minor,
even- in the maximum case. Potential oil-spill effects on fur seals may
increase to moderate under the maximum oil-resource case, while the level of
oil-spill effects on other pinnipeds and sea otters is likely to be the same
as .under the mean case. Noise and disturbance effects are likely to remain
minor,- as under the proposal.

d. Effects on Endangered and Threatened Species: Overall effects
on endangered and threatened species, due to direct and indirect effects of
oil- spills and disturbances associated with development and transport of
extracted oil, would be greater than those described for the mean case,
although the logistic and product-transportation patterns would be the same as
for the mean case. Since the maximum case assumes a level of petroleum
resources about two times greater than that estimated for the mean case, an
increase in . oil-spill-contact probabilities would be expected. Increased
noise and disturbances associated with higher levels of development would be
expected in the maximum case and could result in localized changes in distri-
bution and numbers of potentially sensitive endangered species. Effects on
migrating whales (especially gray and humpback whales) are not expected to
exceed moderate. Effects on species not as common (blue, sei, sperm, and
bowhead) in-the lease sale area are not expected to exceed moderate.

e. Effects on Nonendangered Cetaceans: Overall effects on nonen-
dangered cetaceans because of direct and indirect effects of o0il spills and
disturbances associated with development and transport of extracted oil, would
be greater than those described for the mean case, although the logistic and
product-transportation patterns would be the same as for the mean case. Since
the maximum case assumes a level of petroleum resources about three times
greater than. that estimated for the mean case, an increase in oil-spill-
contact probabilities would be expected. Increased noise and disturbances
associated with higher levels of development would be expected in the maximum
case and could result in localized changes in distribution and numbers of
potentially sensitive nonendangered cetaceans. Effects on all 10 species of
migrating cetaceans possibly are not expected to exceed moderate. Effects on
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all those species that are not as common (see Sec. IV.B.l.a.(5)) in the lease
sale area are not expected to exceed minor.

2. Effects on Social and Economic Systems:

a. Effects on Commercial Fishing Industry: Development of maximum-
case resources could produce effects greater than those discussed in the
proposal. Space-use conflicts would be greater for longer oil and gas pipe-
lines (a total of 480 km instead of 420 km of parallel pipe), the increased
number -of development platforms, and the longer time period of development
(five platforms in place between 1994 and 2020 instead of two between 1990 and
1993). This could cause a maximum projected catch loss of 3 percent of annual
catch rather than 2 percent, which could increase economic loss to fishermen.
However, effects of space/catch loss on commercial fisheries are still ex-
pected to be minor.

In the maximum case, the level of exploration and supply-vessel traffic could
be twice as great as for the proposal (mean case) because there would be 20
exploration and delineation wells rather than 10, and more than double the
number of platforms (five instead of two) during the development phase.

Also, the development phase would be longer--7 years instead of 3 years.
Therefore, the potential for interaction with fixed fishing gear could be
twice as great and could occur over a much longer period. During the develop-
ment phase, interference with crab pots could cause major effects on crab
fisheries in the maximum case.

Because more o0il industry vessels would be in the area with the maximum case,
longline~gear loss may increase to minor even though, in most cases, vessels
should be able to successfully avoid contacting and thus damaging buoy poles.
Damage or loss of trawl gear from the increase in bottom obstruction and
debris would be greater than for the proposal, but would remain at less than
one incident per year.

The production of over twice as much o0il in the maximum case (759 MMbbls
compared to 364 MMbbls in the proposal) would increase oil-spill risks and
thus the risk of damaging gear and causing lost fishing time and income.
Overall effects are still expected to be minor for all fisheries, except for
the red king crab fishery, where effects are expected to be major.

b. Effects on Local Economy: Total employment effects would peak
at nearly 1.5 times the peak employment of the mean case, and total employment
during the production phase would be 73 percent greater than production-phase
employment for the mean case., However, the larger number of jobs created by
the maximum case would be irrelevant to future levels of joblessness in the
region, because current unemployment and projected unemployment in the absence
of the proposed sale are negligible in the communities that would be affected
by the lease sale. The maximum case would be slightly more likely than the
mean case to cause port congestion, housing shortages, or increased rates of
price inflation in Unalaska. The overall economic effects of the maximum case
would be minor.




c. Effects on Community Infrastructure: The effects on Cold Bay's
community infrastructure from population increases resulting from support-
facility activity would be very similar to that of the proposal. In the
maximum case, OCS-generated demands could increase about 1.5 times over those
of the proposal. The increased demands would pose no problems other than
those identified for the proposal and, with the exception of the water-supply
and sewage-treatment systems, the total demand would be within the capabil-
ities of the existing systems. The sewage-treatment and water-supply systems,
which are currently overutilized, would require upgrading in the near future
to meet minimum standards. Although OCS-generated use would increase the
demand on these systems, it 1s expected that new facilities would be on-line
before the bulk of OCS-related demand occurred in the production phase. These
0OCS activities would have a negligible effect on Cold Bay's infrastructure.

The effects on Unalaska's infrastructure would be similar to those identified
in the proposal, although O0CS-generated demands on basic services would
increase about 1.5 times over those of the proposal. The OCS demands could be
accommodated by the additional facilities necessary to meet base-case needs
and generally would have a negligible effect on Unalaska's basic services.

d. Effects on Subsistence-Use Patterns: The maximum case encom-
passes a considerably greater level of resource potential than the proposal
and, therefore, would increase the size of the labor force, the magnitude of
offshore activities, and the potential for oil-spill incidents. Using the
same basic scenario as used for the proposal, the effects on subsistence-use
patterns at Unalaska and Cold Bay could increase somewhat over the levels
established for the proposal, but not to any great extent. This is based on
the limited extent of subsistence practices carried on at Cold Bay and the
marginality of OCS-related effects at Unalaska compared to the effects associ-
ated with development of the groundfish industry. On the lower Alaska Penin-
sula, direct effects on subsistence resources from oil-spill incidents could
be increased due to increased resource and activity levels and to the use of
the Balboa Bay transshipment terminal site. Here, as elsewhere in Bristol
Bay, however, subsistence-use patterns are likely to be affected more by the
indirect economic effects of changes in the commercial-salmon-fishing industry
than by direct effects on local subsistence resources. As explored in the
case of the proposal, such potential effects would be more likely to occur in
the maximum case. The effects on subsistence-use patterns as a result of the
maximum case would be expected to be negligible,.

e. Effects on Sociocultural Systems: The relatively larger re-
source potential of the maximum case is the basis for a considerably greater
labor force and level of potential activity within the lease sale area and at
support-base locations. These support-base locations are the same as those
designated in the analysis of the proposal, namely Unalaska and Cold Bay.
Here, the potential effects on sociocultural systems could increase somewhat
over the relatively inconsequential levels established for the proposal, but
not to any appreciable extent,

This also should be the case for the Bristol Bay region as a whole, although
an increased potential for risk to the commercial salmon fishery should result
from the increased level of activity in the maximum case. The increased
tankering activities and their proximity to the communities of the lower
Alaska Peninsula subregion could increase potential effects on sociocultural
systems of the subregion as a whole, and especially on Sand Point, where the
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population could increase as a result of terminal operations and increased
tankering could increase the risk on marine resources, which are the basis of
the local subsistence lifestyle. The effects of the maximum case on the
sociocultural systems of Unalaska, Cold Bay, and the Bristol Bay region are
anticipated to be negligible. The effects on the Alaska Peninsula and Sand
Point are anticipated to be minor and moderate, respectively.
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Minimum Case
North Aleutian Basin (Sale 92)

A. Description and Resource Estimates: The hypothetical development strategy
for the minimum case is based on a resource level of 83 MMbbls of oil (Table
B-1). The resource estimates and the analysis of the minimum case are based
on the following major assumptions.

— Decreasing the projected oil resources from the mean case of 364 to 83
MMbbls would reduce the expected number of oil spills (0.22 1,000-barrel-
or-greater and 0.005 100,000-barrel-or-greater spills).

- The development of gas resources is not included in the analysis of the
minimum case. Current market prices and the high cost of liquefaction
and transportation make development of gas resources uneconomic (Dames
and Moore, 1982; USDOI, MMS, 1983).

- Hydrocarbons from offshore production platforms would be transported
directly to markets by tankers.

- Marine support for offshore operations would be based out of Unalaska.
Cold Bay could serve as the primary air-support site.

B. Development Timetable: The exploration period is expected to begin in
1986 and to end in 1990 (Table B-1). Five exploration wells and three delin-
eation wells are expected to be drilled from one rig. If commercial quanti-
ties of hydrocarbons are located during the exploration phase, planning and
construction of the platform would start around 1987. One production platform
may drill 6 production and service wells (Table B-1). Production is expected
to begin in 1993, with a peak annual production of 7 MMbbls occurring between
1994 and 1999. Production is expected to cease by the year 2012,

The level of preliminary seismic activity would depend on the number of
exploratory and delineation wells drilled and the number of production plat-
forms installed from which production wells would be drilled. These surveys
would use high-resolution instruments to evaluate shallow geologic hazards for
drilling clearance. This appendix uses the minimum-case resource estimate to
predict levels of drilling activity. That estimate also is used to predict
levels of preliminary seismic activity: (1) a total of eight exploratory and
delineation wells, and (2) a total of six production and service wells would
be drilled from one production platform. Preliminary seismic activity for
site-clearance work would occur at nine sites. Since several production wells
would be drilled from the same platform, each production well would not
require separate seismic surveys. Therefore, the total number of surveys
required probably would be fewer than the nine projected for the minimum-
resource—case level.

The lessee has the option of running a site-specific survey, which involves 39
trackline miles of data, or a block-wide survey, which involves 188 trackline
miles of data (see Alaska OCS Order NTL 83-5 for survey details). Most
surveys probably would be site-specific due to cost considerations; but for
the estimates made here, it 1is assumed that half of the surveys would be
block-wide and half would be site-specific. Therefore, the estimate of total
activity may be somewhat high. For the nine sites, a total of 1,362 trackline



Table B-1

Estimated Schedule of Development and Production
Minimum Case

PRODUCTION
AND
EXPLORATION DELINEATION SERVICE
YEAR WELLS WELLS PLATFORMS WELLS PRODUCTION
011 011 - 041 OIL (MMbbls)

1985
1986
1987
1988
1989
1990
1991 6
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004.
2005
2006
2007
2008
2009
2010
2011

— ot ot
—-

NANNNNDNWLWLSATRUVUNANNNNNININDN

TOTALS 5 3 1 6 83

Source: USDOI, MMS, Revised Exploration and Development Report for Sale 92, 1984.



miles are estimated to be surveyed. The actual level of activity may vary
from this estimate for the following reasons: (1) the amount of recoverable
petroleum may differ from the minimum-case resource estimate; (2) the propor-
tion of site-specific surveys to the more extensive block-wide surveys may
differ from the 50/50 assumption made here; (3) fewer than nine site surveys
may be required due to production platforms being sited on abandoned explora-
tory well sites that have already been surveyed; (4) and more than nine site
surveys may be performed if site-clearance work is done on lease blocks that
are never drilled.

Exploration and production-well derived solids (muds and cuttings) resulting
from the minimum-case scenario would be approximately .23 times less than
those derived 1in the mean case. Between about 11,000 and 16,000 tons of
cuttings and less than 1,344 tons of muds would be derived between 1986 and
1991.

C. Infrastructure Associated with Exploration, Development, and Production:
Exploration, development, and production infrastructure would generally be the
same as described for the mean case (proposal), with the exception of the
trunk pipelines and the transshipment facility which would not be required.
Also, the size and scope of support facilities could be smaller than for the
proposal because of the lower resource estimates.

D. Environmental Consequences:

1. Effects on Biological Resources:

a. Effects on Fisheries Resources: The overall effects on fish-
eries resources due to oil spills and discharges of drilling fluids, cuttings,
and formation waters associated with the minimum-case scenario would be less
than those described for the mean case (proposal). A decrease in spill-con-
tact probabilities for nearshore areas (particularly Port Moller) used by the
more susceptible lifestages (i.e., eggs, larvae, and juveniles) of fisheries
resources would be expected because (1) the minimum case assumes a resource
level of 80 MMbbls of o1l (compared to 364 MMbbls for the mean case), and (2)
hydrocarbons are not transported through Port Moller to Balboa Bay by pipe-
line. The expected number of o0il spills also would be reduced. In addition,
drilling and production discharges would be diminished; consequently, lo-
calized lethal and sublethal concentrations that could affect a portion of one
or more regional fisheries populations would decrease. There would be no
0il-spill effects on the southern coast of the Alaska Peninsula because there
would be no transshipment terminal or tankering activities out of Balboa Bay.

Discharges of drilling fluids, cuttings, and formation waters would still have
some localized lethal or sublethal effects on fisheries resources. If an oil
spill occurred, effects could be as described in Section IV.B.l.a.(l). As
predicted for the development of the mean case, the overall level of effect of
the minimum case on salmonids, forage fish, groundfish, and other inverte-
brates, is expected to be minor. Effects on red king crab would be expected
to be major.

b. Effects on Marine and Coastal Birds: Decreasing projected oil
resources from 364 to 80 MMbbls reduces the expected number of oil spills
(1,000 bbls - 0.22 spill; 100,000 bbls - 0.005 spill) that could be associated

B-2



with this lease sale. The probability of 1 or more 1,000-barrel-or-greater
spills declines from 61 to 21 percent; the 100,000-barrel-or-greater spill
probability is extremely low (0.5%). This level of development would result
in a substantial reduction of risk to bird populations in potentially affected
areas. In the vicinity of the Shumagin Islands (summer) and the lagoons of
the Alaska Peninsula (spring, fall), effects are expected to be moderate.
Elsewhere, and in other seasons, effects are likely to range from negligible
to minor.

c. Effects on Pinnipeds and Sea Otters: The overall effects on
sea otters and pinnipeds from o0il spills and disturbances associated with
development and transportation of extracted oil probably would be less than
described for the proposed sale (mean case), since the spill rates and the
volume of o0il transported presumably would be reduced. However, short-term
direct and indirect effects could occur in the event of an o0il spill. Indus-
trial activity still could disturb population segments of sea otters and
pinnipeds, regardless of the absolute level of petroleum-resource estimates.
Overall, effects on pinnipeds and sea otters probably would be minor under the
minimum case, as compared to moderate in the mean case.

d. Effects on Endangered and Threatened Species: The overall
effects on endangered species from direct and indirect effects of oil spills
or disturbances associated with development and transport of extracted oil
would be less than described for the mean case (proposal), since the spill
rates and the volume of oil transported would be reduced. Short-term, local-
ized effects could occur in the event of an o0il spill, although about 2.5
times less o0il would be available. Industrial activity during the migration
and summer feeding periods in the lease sale area could still pose spill risks
and/or potentially disturb at least local populations of endangered cetaceans,
regardless of the absolute level of petroleum resource estimates. There would
be no effect on species along the southern shore of the Alaska Peninsula,
since no transshipment terminal would be built. Endangered species could be
exposed to increases in tankering traffic, since no pipeline would be built
and all oil would be loaded offshore and transported directly to markets. The
level of effects on endangered species probably would be negligible in the
minimum case.

e. Effects on Nonendangered Cetaceans: The overall effects on
nonendangered cetaceans from direct and indirect effects of oil spills or
disturbances associated with development and transport of extracted oil would
be lower than described for the mean case (proposal), since spill rates and
the volume of o0il transported would be reduced. Short-term, localized effects
could occur in the event of an o0il spill, although about 2.5 times less oil
would be available. Industrial activity during the migration and summer
feeding periods in the lease sale area still could pose spill risks and/or
potentially disturb at least local populations of nonendangered cetaceans,
regardless of the absolute level of petroleum-resource estimates. There would
be no effects on species along the southern shore of the Alaska Peninsula,
since no transshipment terminal would be built. Nonendangered cetaceans could
be exposed to increases in tankering traffic, since no pipeline would be built
and all oil would be loaded offshore and transported directly to markets. The
level of effects on nonendangered cetaceans probably would be negligible in
the minimum case.




2, Effects on Social and Economic Systems:

a. Effects on Commercial Fishing Industry: Development of
minimum~case resources would produce substantially lowered effects from those
discussed in the proposal (see Sec.IV.B.2.a.). Space-use conflicts would be
reduced to virtually nonexistent because there would be no oil or gas pipe-
lines with the minimum case. Furthermore, the number of development platforms
would be reduced from two to one, and the time period of development would
decrease from 3 years to 1 year (1991-1992 instead of 1990-1993). The effects
of space/catch loss on commercial fisheries are expected to decrease from
minor in the proposal to neglibible in the minimum case.

In the minimum case, the level of exploration- and supply-vessel traffic would
be reduced from the proposal (mean case) because there would be eight explora-
tion and delineation wells rather than 10, and only one platform to serve
(instead of two) during the development phase.

In addition, the development phase would be of shorter duration--only 1 year
instead of 3 years. Therefore, the potential for interaction with fixed
fishing gear would be lower, and this interaction would occur over a much
shorter period than for the proposal. During the development phase, inter-
ference with crab pots could cause moderate effects on crab fisheries, but the
likelihood of this happening is less than one-half what it is for the proposal
because there would be only one platform (instead of two), and because the
development phase is only for 1 (instead of 3) years. During the exploration
and again during the production phases, potential effects on crab fisheries
would be negligible.

Because fewer o0il industry vessels would be in the area with the minimum case
than with the proposal, 1longline- and trawl-gear loss would drop to neg-
ligible. The production of only 23 percent as much oil in the minimum case
(80 MMbbls compared to 364 MMbbls in the proposal) would decrease oil-spill
risks, and thus the risk of damaging gear and causing lost fishing time and
income. Overall effects of oil spills are expected to decrease from minor to
negligible with the minimum case.

b. Effects on Local Economy: Total employment effects would
peak at about one-half the level of the peak employment of the mean case, and
production-phase-employment effects would be about 60 percent as great as for
the mean case. The overall economic effects of the minimum case would be
minor.

c. Effects on Community Infrastructure: The demand for
services and facilities in Cold Bay from OCS-generated-resident populations
resulting from air-support operations in the minimum case would be about
one~-half of the projections for the proposal (mean case). Population levels
projected for the minimum-resource level would indicate a negligible effect on
the community's infrastructure. The small additional demand placed on exist-
ing services and facilities would be offset by a demand decrease resulting
from population loss attributed to contraction of the labor force in the
transportation, communication, and government sectors. With the exception of
the water- and sewage-treatment systems, all basic services would be able to
accommodate OCS and base-case population needs. The water- and sewage~treat-
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ment systems would require upgrading to meet minimum standards; however, these
modifications would be required in the absence of 0CS activities.

The demand for services and facilities in Unalaska resulting from OSC-marine-
support operations would be about half that projected for the proposal.
Generally, all basic services would require modifications to meet base-case
and O0OCS-generated demands; however, OCS-generated service demands would
account for less than 5 percent of the total demand over the life of the
project. Population increases resulting from OCS operations in Unalaska would
have a negligible effect on the city's infrastructure.

d. Effects on Subsistence-Use Patterns: The minimum case
does not incorporate the Balboa Bay transshipment terminal scenario, because
of the anticipated low level of resources. The resulting offshore-loading
scenario, combined with much reduced levels of onshore and offshore activi-
ties, should all but eliminate effects on subsistence-use patterns in Bristol
Bay and on the Alaska Peninsula and should greatly reduce potential effects at
Unalaska and Cold Bay. Effects on subsistence-use patterns would be negli-
gible.

e, Effects on Sociocultural Systems: The limited activity
associated with the minimum case, and the use of offshore loading in place of
the o0il terminal on the Alaska Peninsula, suggest a more limited level of
potential effects on sociocultural systems as a result of the lease sale. The
effects should be all but eliminated in Bristol Bay and on the Alaska
Peninsula and should be reduced at Unalaska and Cold Bay. The effects on
Unalaska, Cold Bay, Bristol Bay, and the Alaska Peninsula would be negligible
as compared to minor for Sand Point.
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Appendix C
Population Projections for the Cities
of Unalaska and Cold Bay

The following tables in this appendix provide population projections for the
base case (future without the proposal) and Proposal (Alternative I) for the
cities of Unalaska and Cold Bay.

Table C-1 Base-Case Population Projections for the City of
Unalaska

Table C-2 Base-Case Population Projections for the City of Cold
Bay

Table C-3 Population Projections (Including the Effects of the

Proposal) for the City of Unalaska

Table C-4 Population Projections (Including the Effects of the
Proposal) for the City of Cold Bay



Table C-1
Base-Case Population Projections for the
City of Unalaska

Total
Non- Population
Project Project Military Including
Resident Enclave Enclave Enclave Enclaves

Population Population Population Population and Military

1981 687 609 0 0 1,296
1982 665 233 0 0 898
1983 652 166 0 0 818
1984 791 186 119 0 1,097
1985 756 262 60 0 1,079
1986 830 337 98 0 1,264
1987 903 412 170 0 1,485
1988 889 488 43 0 1,420
1989 911 593 9 0 1,513
1990 975 699 12 0 1,686
1991 1,089 854 10 0 1,953
1992 1,139 1,009 10 0 2,158
1993 1,223 1,165 8 0 2,396
1994 1,313 1,320 6 0 2,639
1995 1,427 1,476 79 0 2,982
1996 1,579 1,576 159 0 3,314
1997 1,808 1,676 253 0 3,737
1998 1,985 1,776 163 0 3,924
1999 2,275 1,776 66 0 4,117
2000 2,235 1,776 0 0 4,011
2001 2,233 1,776 0 0 4,009
2002 2,229 1,776 0 0 4,005
2003 2,227 1,776 0 0 4,003
2004 2,226 1,776 0 0 4,002
2005 2,224 1,776 0 0 4,000
2006 2,223 1,776 0 0 3,999
2007 2,222 1,776 0 0 3,998
2008 2,221 1,776 0 0 3,997
2009 2,221 1,776 0 0 3,997
2010 2,220 1,776 0 0 3,996

Source: University of Alaska, ISER, 1984.



Table C-2
Base-Case Population Projections for the
City of Cold Bay

Total
Non- Population
Project Project Military Including
Resident Enclave Enclave Enclave Enclaves

Population Population Population Population and Military

1981 225 0 0 0 225
1982 226 0 0 0 226
1983 197 0 0 0 197
1984 198 0 97 0 295
1985 186 0 76 0 262
1986 186 0 137 0 323
1987 179 0 124 0 303
1988 169 0 56 0 225
1989 161 0 16 0 177
1990 159 0 16 0 175
1991 159 0 10 0 169
1992 157 0 10 0 167
1993 157 0 10 0 167
1994 157 0 10 0 167
1995 156 0 10 0 166
1996 164 0 10 0 174
1997 184 0 40 0 224
1998 206 0 50 0 256
1999 214 0 40 0 254
2000 211 0 0 0 211
2001 211 0 0 0 211
2002 210 0 0 0 210
2003 210 0 0 0 210
2004 210 0 0 0 210
2005 210 0 0 0 210
2006 210 0 0 0 210
2007 210 0 0 0 210
2008 210 0 0 0 210
2009 209 0 0 0 209
2010 209 0 0 0 209

Source: University of Alaska, ISER, 1984.



Table C-3
Population Proiections
(Including the Effects of the Proposal)
for the City of Unalaska

Total
Non- Population
Project  Project Military Including
Resident Enclave Enclave Enclave Enclaves

Population Population Population Population and Military

1981 687 609 0 0 1,296
1982 665 233 0 0 898
1983 652 166 0 0 818
1984 791 186 119 0 1,097
1985 756 262 60 0 1,079
1986 850 337 122 0 1,310
1987 906 412 174 0 1,492
1988 893 488 48 0 1,429
1989 915 593 15 0 1,523
1990 996 699 45 0 1,740
1991 1,101 854 31 0 1,987
1992 1,223 1,009 142 0 2,375
1993 1,309 1,165 13 0 2,487
1994 1,425 1,320 6 0 2,751
1995 1,536 1,476 79 0 3,091
1996 1,686 1,576 159 0 3,421
1997 1,914 1,676 254 0 3,844
1998 2,091 1,776 163 0 4,030
1999 2,381 1,776 66 0 4,223
2000 2,341 1,776 0 0 4,117
2001 2,338 1,776 0 0 4,114
2002 2,334 1,776 0 0 4,110
2003 2,332 1,776 0 0 4,108
2004 2,330 1,776 0 0 4,106
2005 2,326 1,776 0 0 4,102
2006 2,324 1,776 0 0 4,100
2007 2,323 1,776 0 0 4,099
2008 2,322 1,776 0 0 4,198
2009 2,321 1,776 0 0 4,097
2010 2,318 1,776 0 0 4,094

Source: University of Alaska, ISER, 1984,



Table C-4
Population Projections
(Including the Effects of the Proposal}
for the City of Cold Bay

Total
Non- Population
Proiect Proiect Military Including
Resident Enclave Enclave Enclave Enclaves

Population Population Population Population and Military

1981 225 0 0 0 225
1982 226 0 0 0 226
1983 197 0 0 0 197
1984 198 0 97 0 295
1985 186 0 76 0 162
1986 189 0 168 0 357
1987 179 0 130 0 309
1988 169 0 64 0 233
1989 162 0 27 0 189
1990 162 0 43 0 205
1991 161 0 28 0 180
1992 169 0 143 0 312
1993 209 0 14 0 223
1994 228 0 10 0 238
1995 227 0 10 0 237
1996 235 0 10 0 245
1997 255 0 40 0 295
1998 277 0 50 0 327
1999 285 0 40 0 325
2000 282 0 0 0 282
2001 281 0 0 0 281
2002 281 0 0 0 281
2003 281 0 0 0 281
2004 281 0 0 0 281
2005 279 0 0 0 279
2006 279 0 0 0 279
2007 279 0 0 0 279
2008 278 0 0 0 278
2009 278 0 0 0 278
2010 276 0 0 0 276

Source: University of Alaska, ISER, 1984.
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Appendix D

Economic Tables for the
Base Case and Proposal
(Alternative 1I)

The. following tables in this appendix provide historical information about
employment, population, and income in the Aleutian Islands Census Division and
in the communities of Unalaska/Dutch Harbor and Cold Bay. Also provided are
projections of employment to the year 2010 in the communities of
Unalaska/Dutch Harbor and Cold Bay, with and without the proposed North
Aleutian Basin (Sale 92).

Table D-1 Average Monthly Wage and Salary Employment in the
' Aleutian Islands Census Division (1965-1980)

Table D-2 Population and Estimated Per Capita Money Income by
Place in the Aleutian Islands Census Division

Table D-3 Cold Bay Labor Force by Sector: 1982

Table D-4 Total Employment, Basic Employment, Secondary
Employment, and Resident Status of Workers by
Industry for Unalaska (Dutch Harbor): 1980

Table D-5 Employment at Unalaska/Dutch Harbor (1981-2010) with
and without the Proposal (Alternative I)

Table D-6 Employment at Cold Bay (1981-2010) with and without
the Proposal (Alternative I)



Table D-1

Average Monthly Wage and Salary Employment in the
Aleutian Islands Census Division (1965 - 1980)

(Dollars)

Industry 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Construction 54 137 125 142 195 285 187 181 180 235 221 116 140 98 114
Manufacturing 411 422 471 349 476 657 610 675 851 783 991 1130 1621 1739 1720
Transportation, Communi-

cations, and Utilities 55 51 46 57 45 61 41 93 93 87 88 38 31 55 90
Wholesale-Retail Trade 138 152 138 134 136 125 124 142 137 148 149 110° 101° 114% 116°
Finance, Insurance, and

Real Estate 4 4% 1% 5® 7% 9% g 9% 12 27 32 37 38 4%  76°
Services 13® 108% 232° 268 143 240 82 47 33 20 93 150 171 180 152
Federal Government, Total 707 633 550 - 523 528 574 640 704 813 626 618 569 682 704 676

(Military-Related) (n.a.)(n.a.)(n.a.)(n.a.)(n.a.)(n.a.)(n.a.)(n.a.) (n.a.)(n.a.)(n.a.) (n.a.) (486) (405)% (424)¢
State, Local Government 138 157 160 174 168 178 206 227 257 316 330 287 371 387 408
Miscellaneous aT9 e e e e e e e e e e e

Unclassified 6 50 112 75 23 51 84 110 97 107 99 37 0 0 11
Civilian Job Total 1526 1714 1835 1727 1721 2178 1982 2186 2473 2349 2621 2474 3155 3317 3363
Military Personnel n.a. n.a. n.a. 3927 3833 3994 3263 3314 3347 3410 3753 3026 2868 2392 2504

(active duty only)

Total n.a. n.a. n.a. 5654 5554 6172 5245 5500 5820 5759 6374 5500 6023 5709 5867
Sources: Statistical Quarterly (Alaska Dept. of Labor). The figure of 486 for the number of military-related

civilian

Census Divisions (Alaska Dept. of Commerce and Economic Development, November 1979).

for 1979 and 1980 were estimated based on changes in numbers of active-duty military personnel.
of military personnel were obtained from unpublished reports of the U.S. Bureau of Economic Analysis.

e = estimated
n.a.

Federal government jobs in the year 1978 is from Numbers - Basic Economic Statistics of Alaska

= information not available

1/ Includes sand and gravel operations related to construction.

Comparable figures

Numbers



Table D-2
Population and Estimated Per Capita Money Incomelyy Place
in the Aleutian Islands Census Division—

Estimated
1970-80 Per Capita
1970-80 Percent Money Income

Community 1970 1980 Change Change 1969 1977
Adak $4,022 $3,313 -$709 - $18 - -
Unalaska 342 1,322 980 + 287 $2,636 $8,290
Sand Point 360 619 259 + 72 3,274 9,483
Shemya Station 1,131 600 - 531 - 47 - -
St. Paul 450 551 101 + 22 2,290 6,410
King Cove 283 462 179 + 63 2,368 6,830
Cold Bay 256 228 - 28 - 11 - -

*  Chignik 83 179 + 96 + 116 - -
St. George 163 158 - 5 - 3 - -

*  Chignik Lake 117 138 + 21 + 18 - -
Akutan 101 126 + 25 + 25 - -

*  Perryville 94 108 + 14 + 15 - -
Atka 88 93 + 5 + 6 - -
False Pass 62 65 + 3 + 5 - -
Nelson Lagoon 43 59 + 16 + 7 - -
Nikolski 57 50 - 7 - 12 — -

*  Chignik Lagoon 0 48 + 48 - - -

* Ivanof Bay 48 41 - 7 - 15 - -
Attu 0 29 + 29 - - -
Belkofski 59 10 ~ 49 - 83 - -
Squaw Harbor 65 6 - 59 - 91 - -
Other 233 85 - 148 - 64 - -

Census Division Totals $8,057 $8,290 +5233 +$ 3 $3,317 $7,932

1/ The Aleutian Islands Census Division is the geographic area used by the

U.S. Census Bureau for the collection and presentation of data in the
1970 census. The area used for the 1980 census is similar, except for
the exclusion of the five communities indicated above by asterisks (%*).
The larger 1970 census division corresponds to the geographic area used
by the Alaska Dept. of Labor and the U.S. Bureau of Economic Statistics
for the reporting of employment, personal income, and other types of
economic statistics.

Source: State of Alaska,Department of Labor, January 1981; U.S. Bureau of the
Census, June 1980; U.S. Bureau of the Census, March 1981.



Table D-3
Cold Bay Labor Force By Sector - 1982

Percent of

Industry Total Employees Total Labor Force
Government 63 40.9
Federal 43 27.9
Federal Aviation Admin. 16 10.4
National Weather Service 5 3.2
Fish & Wildlife Service 4 2.6
U.S. Post Office 2 1.3
Federal Military (USAF) 16 10.4
State 19 12.3
Dept. of Transportation 6 3.9
Dept. of Fish & Game 7 4.5
R.E.A.A. (School System® 5 3.2
Magistrate 1 0.7
Municipal 1 0.7
Clerk 1 0.7
Private Employers 91 59.1
Transportation 34 22.1
Reeve Aleutian Airways 22 14.3
Peninsula Airlines 10 6.5
Cold Bay Truck Rental 2 1.3
Communications 31 20.1
R.C.A. 28 18.2
Alascom 2 1.3
Interior Telephone Co. 1 0.7
Service 18 11.7
Flying Tigers Lines 16 10.4
Northern Power Co. 2 1.3
Manufacturing/Processing 6 3.9
Northern Peninsula
Fisheries 5 3.2
" Seawest 1 0.7
Construction 2 1.3
Well Digger 1 0.7
Laborer 1 0.7
TOTAL 154 100.0

Source: Impact Assessment, Inc., 1983.



Table D-4 1/
Total Employment, Basic Employment, Secondary Employment—
and Resident Status of Workers, by Industry, for
Unalaska (Dutch Harbor) - 1980

@8) (2) (3) ' (&) (5
BASIC INDUSTRY JOBS ' 1/
BASIC JOBS BASIC JOBS SECONDARY— TOTAL
HELD BY HELD BY TOTAL JOBS EMPLOYMENT
PERMANENT TRANSIENT BASIC (ALL HELD BY (BASIC &
INDUSTRY CUASSIFICATION RESIDENTS WORKERS EMPLOYMENT RESIDENTSY SECONDARY)
(1> Fish Harvesting. ...cc.. 35 115 150 0 150
(2 Fish Processing. ....... 117 1,049 1,166 0 1,166
(3) Mining. ..ceecncecencens 2 0 2 0 2
(4 Construction. .......... 0 0 0 12 12
(5 Transportation, Communi-
cation, & Utilities... 14 0 14 43 57
(6) Trade. .ceeeeveen.. ceenae 0 0 0 60 60
(7Y Finance, Insurance,
& Real Estate. ...c.es 20 0 20 7 27
(8) Services. .c.oeeeeces ces 0 0 0 44 44
(9) TFederal & State Gov't... 6 0 6 12 18
(10) Local Government. ...... 0 _0 0 _64 _64
(11) All-Industry Totals ... 194 1,164 1,358 242 1,600

Source: All information about the total number of jobs, by industry, and information
about which jobs serve the local market (secondary jobs) and which jobs serve
markets outside the local community (basic jobs) is taken from pages 14-18 of
OCS Technical Report Number 59 (Alaska Consultants, Inc., May 1981). The
information is based on a special survey of employers that was conducted by
Alaska Consultants. Assumptions about the number of fishermen and
fish-processing workers who are permanent residents and the number who are
transient workers are based on information from pages 48-50 of OCS-
Technical Report Number 57 (Institute of Social and Economic Research, April
1981), supplemented by information from miscellaneous sources.

1/  All employment figures are stated in terms of annual average (12-month) fulltime
equivalent jobs.



Table D-5
Annual Average Employment at Unalaska/Dutch Harbor (1981 - 2010)
with and without
the Proposal (Alternative I)

1) (2) (3) %) (5) (6) N (8) (9) (10) (11) (12)
PROJECTED EMPLOYMENT ESTIMATED EMPLOYMENT EFFECTS OF TOTAL PROJECTED EMPLOYMENT PERCENTAGE INCREASES DUE TO
WITHOUT THE LEASE SALE THE PROPOSED LEASE SALE WITH THE LEASE SALE OCCURS THE LEASE SALE
“RESIDENT  ENCLAVE.  TOTAL

YEAR EMPLOYMENT EMPLOYMENT EMPLOYMENT FEMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT
1981 368 609 977 0 0 0 368 609 977 0 0 0
1982 352 233 585 0 0 0 352 233 585 0 0 0
1983 341 166 507 0 0 0 341 166 507 0 0 0
1984 426 305 731 0 0 0 426 305 731 0 0 0
1985 401 322 724 0 0 0 401 322 724 0 0 0
1986 445 435 879 13 25 38 457 459 917 3 6 4
1987 488 582 1,069 2 4 6 490 586 1,075 0 1 1
1988 476 531 1,007 2 5 7 479 536 1,014 0 1 1
1989 487 602 1,089 3 6 9 490 608 1,098 1 1 1
1990 524 711 1,235 13 33 46 537 A 1,281 3 5 4
1991 593 864 1,457 8 21 29 600 885 1,486 1 2 2
1992 621 1,019 1,640 53 132 185 674 1,151 1,825 8 13 1
1993 671 1,173 1,844 54 5 59 724 1,178 1,903 8 0 3
1994 724 1,326 2,050 70 0 70 794 1,326 2,120 10 1 3
1995 793 1,555 2,347 68 0 68 861 1,555 2,416 9 0 3
1996 885 1,735 2,619 67 0 67 951 1,735 2,686 8 0 3
1997 1,025 1,929 2,954 66 0 67 1,091 1,930 3,021 6 0 2
1998 1,133 1,939 3,071 66 0 66 1,199 1,939 3,137 6 0 2
1999 1,311 1,842 3,153 66 0 66 1,377 1,842 3,219 5 0 2
2000 1,284 1,776 3,060 66 0 66 1,350 1,776 3,126 5 0 2
2005 1,262 1,776 3,038 64 0 64 1,326 1,776 3,102 5 0 2
2010 1,245 1,776 3,021 61 0 61 1,305 1,776 3,081 5 0 2

Source: Technical Report 87: St. George Basin and North Aleutian Shelf Economic and Demographic Systems Analysis, prepared by the Institute of
Social and Economic Research, University of Alaska.

Note: The projections of resident employment and total employment (Columns 1,3,4,6,7, and 9) represent jobs in all industry categories, The
no-sale projections of enclave employment in Column 2 include fish-processing jobs filled by seasonal workers housed in dormitories, in
addition to petroleum-industry jobs filled by commuters, also housed in dormitories, who would leave the region frequently for extended
periods of rest and recreation, The petroleum-industry jobs included in Column 2 are jobs that would result from OCS Sale 70 (assuming
exploration only), Sale 83 (assuming a commercial discovery), and Sale 89 (assuming exploration only). The enclave jobs resulting from
proposed Sale 92, in Column 5, cons{st entirely of additional petroleum-industry jobs filled by commuters housed in dormitories during work
periods, who would leave the region frequently for extended periods of rest and recreation.



Table D-6
Annual Average Employment at Cold Bay (1981 - 2010)
with and without
the Proposal (Alternative I)

(1) (2) (3) (4) (5) (6) (7 (8) (9) (10) (11) (12)

PROJECTED EMPLOYMENT ESTIMATED EMPLOYMENT EFFECTIS OF TOTAL PROJECTED EMPLOYMENT PERCENTAGE INCREASES DUE TO

WITHOUT THE LEASE SALE THIS PROPOSED LEASE SALE WITH THE LEASE SALE THIS LEASE SALE
YEAR EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT EMPLOYMENT
1981 153 0 153 0 0 0 153 0 153 0 0 0
1982 154 0 154 0 0 0 154 0 154 0 0 0
1983 134 0 134 0 0 0 134 0 134 0 0 0
1984 134 97 231 0 0 0 134 97 231 0 0 0
1985 126 76 202 0 0 0 126 76 202 0 0 0
1986 126 137 263 2 k3 33 128 168 296 1 23 13
1987 121 124 245 0 6 6 122 130 252 0 5 2
1988 115 56 171 8 8 16 115 64 179 0 14 5
1989 110 16 126 1 11 12 110 27 137 1 69 9
1990 108 16 124 2 27 29 110 43 153 1 169 23
1991 108 10 118 1 18 19 109 28 137 1 180 16
1992 107 10 117 8 133 141 115 143 258 7 1330 121
1993 106 10 116 36 4 40 142 14 156 33 40 34
1994 106 10 116 49 0 49 155 10 165 46 0 42
1995 106 10 116 48 0 48 154 10 164 46 0 42
1996 111 10 121 48 0 48 160 10 170 43 0 40
1997 125 40 165 48 0 48 173 40 213 39 0 29
1998 140 50 190 48 0 48 188 50 213 34 0 25
1999 145 40 185 48 0 48 194 40 234 33 0 26
2000 143 0 143 48 0 48 191 0 191 34 0 34
2005 143 0 143 47 0 47 189 0 189 33 0 33
2010 142 0 142 45 0 32 100 32

45 188 0 188

Source: Technical Report 87: St. George Basin and North Aleutian Shelf Economic and Demographic Systems Analysis, prepared by the Institute of Social
and Economic Research, University of Alaska,

Note: The projections of resident employment and total employment (Columns 1,3,4,6,7, and 9) represent jobs in all industry categories., The no-sale
projections of enclave employment in Column 2 represent petroleum-industry jobs filled by commuters, housed in dormitories, who would leave the
region frequently for extended periods of rest and recreation. The petroleum-industry jobs included in Column 2 are jobs that would result from
0CS Sale 70 (assuming exploration only), Sale 83 (assuming a commercial discovery), and Sale 89 (assuming exploration only). The enclave jobs
resulting from proposed Sale 92, in Colummn 5, consist entirely of additional petroleum-industry jobs filled by commuters, housed in dormitories
during work periods, who would leave the region frequently for extended periods of rest and recreation,
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Appendix E
Community Infrastructure Projections for
the Cities of Unalaska and Cold Bay

The tables in this appendix provide community infrastructure projections for
the base case (Future without the Proposal) and proposal (Alternative I) for
the North Aleutian Basin lease sale. These projections are based on the
following assumptions: (1) industry would provide facilities and services for
all employees residing in an enclave, and only employees who become permanent
residents of the community would use local infrastructure; and (2) industry
would develop the electrical- and water-supply capacity to meet support-base
functions. An overall listing of tables is organized as follows:

Table E-1 Effects on School Enrollments and Facilities
Table E-2 Effects on Electrical-Capacity Requirements
Table E-3 Effects on Water-Supply Facilities

Table E-4 Effects on Sewage-Treatment Facilities
Table E-5 Effects on Health Care Facilities

Table E-6 Effects on Law Enforcement



Table E-1
Effects on Schools, School Years 1982/1983 tg/2009/2010
Enrollments and (Classrooms)=

1985 1990 1995
Base- Needs Increment Base-~ Needs Increment Base-~ Needs Increment
Case with Due to Case with Due to Case with Due to
City 1982/1983 Projections Lease Sale Lease Sale Projections Lease Sale Lease Sale Projections Lease Sale Llease Sale

Enroliment and(Number of Classrooms)

Cold Bay 50 () 26 (3 26 (31 0 (0) 23 (3 23 (3§ 0 (0) 22 (3 32 (3 10 (0)

Unalaska 165 (2002 177 (3§ 182 (31 5 (0) 230 (31 235 (34 5 (0) 338 (34 363 (3 23 (1)
2000 2005 2010

Cold Bay 30 (3 40 3 10 (0) 30 (3 0 3 10 (0) 30 (34 3g (3 3 (0)

Unalaska 527 (26.5) 551 (27.5) 24 (1) 528 (26.5) 551 (27.5) 24 (1) 530 (26.5) 552 (27.5) 22 (1)

Source: Calculated by the MMS from the Institute of Social and Economic Research, University of Alaska, Technical Report No, 87, "Impact Analysis of the
St. George lLease Offering and the North Aleutian Shelf lease Offering," Anchorage, AK: U,S. Dept. of the Interior, Minerals Management Service,
Alaska Outer Continental Shelf Region 1984,

1/ Facility projections represent the number of classrooms necessary to maintain a 20:1 student:classroom ratio.
Number of classrooms 18 ind{cated in parenthesis.
2/ Figures are for the 1981/1982 school year.

3/ Enrollments are projected to be less than the capacity of the school, No additional classrooms would be necessary,



Table E-2

Effects on Electrical-Capacity Requirements, 1984-2010

(Kilowatts)
1984 1985 1990 1995
Capacity of Base- Needs Increment Base- Needs Increment Base- Needs Increment
Existing Case 1 ﬂéﬁge 2/ Due to Case 1/ with 2/ Due to Case 1/ with 2/ Due to
City Electrical Projections=/ =" Lease Projections= Lease= Lease Projections= Lease= Lease
System Sale Sale Sale Sale Sale Sale
Cold Bay 1,600 698 698 0 596 608 12 585 851 266
Unalaska 1,200 2,835 2,921 86 3,656 3,735 79 5,351 5,760 409
2000 2005 2010
Cold Bay 791 1,058 267 788 1,046 258 784 1,035 251
Unalaska 8,381 8,741 360 8,340 8,723 383 8,325 8,693 368
Source: Calculated by the MMS from the Institute of Social and Economic Research, University of Alaska, Technical Report No. 87, "Impact Analysis of the
St. George Lease Offering and the North Aleutian Shelf Lease Offering," Anchorage, AK: U.S. Dept. of the Interior, Minerals Management Service,
Alaska Outer Continental Shelf Region (1984).
1/ Base-case estimates of electrical-capacity requirements are based on an installed capacity of 3.75 kilowatts per resident (Alaska
- Consultants, 1981),
2/ Projected electrical-capacity requirements for the Proposal (Alternative 1) are based on an installed capacity of 3.75 kilowatts

per new resident (Alaska Consultants, 1981).



Table E-3
Effects on Water-Supply Requirements, 1984-2010
(Million Gallons Per Day [MGD])

1984 1985 1990 1995

Capacity Bage- Needs Increment Base- Needs Increment Base- Needs Increment
of Existing Case with Due to Case with Due to Case with Due to
City Water System Projections Lease Lease Projections Lease Lease Projections Lease Lease
Sale Sale Sale Sale Sale Sale
Cold Bayl/ .030 .023 - .023 0 .020 .020 0 .020 .028 . 008
Unalaskazl 17.3 5.97 6.41 Ab 9.81 10.10 .29 17.02 17.66 .64
2000 2005 2010
Cold Bayl/ .026 .035 .009 .026 .035 .009 .026 .035 .009
Unalaskazl 23.51 24,13 .62 23.45 24,05 .60 23.42 24.00 .58

Source:  Calculated by the MMS from the Institute of Social and Economic Research, University of Alaska, Technical Report No. 87, "Impact Analysis of the
St. George Lease Offering and the North Aleutian Shelf Lease Offering, " Anchorage, AK: U.S, Dept. of the Interior, Minerals Management Service,
Alaska Outer Continental Shelf Region (1984),

1/ Baseline water projections for Cold Bay are based on total population. Domestic demand is assumed to be approximately 125 gallons per person per
- day (Alaska Consultants, 1981). All figures are rounded to the nearest .001 MGD.

2/ Baseline water-demand projections for Unalaska are based on a standard of 170 gallons per person per day, with domestic demands accounting for 2.9
percent of total projected water consumption throughout the forecast period (Centaur Associates, 198%4).,  Calculations do not include OCS-enclave
workers for previous sales. It is assumed that industry would provide for their needs. All figures are rounded to the nearest ,01 MGD.



Table E-4
Effects on Sewage-Treatment Facilities, 1984-2010
(Million Gallons Per Day [MGD! of Effluent)

1984 1985 1990 1995
Capacity ot
Existing Bage- Needs Increment Base=- Needs Increment Base- Needs Increment
Treatment Case with Due to Case with Due to Case with Due to
City Facilities Projections ‘Lease Lease Projections Lease Lease Projections Llease Lease
Sale Sale Sale Sale Sale Sale
Cold Bayl/ .0225 .023 .023 0 .020 .020 a .020 .028 .008
Unalaskaz/ not .173 177 .004 .285 .288 .003 494 .512 .018
available .
2000 2005 2010
Cold Bayl/ .026 .035 .009 .026 .035 .009 . .026 .035 .009
Unalaskaz/ .682 .700 .018 .680 .697 .017 .679 .696 .017

Source: Calculated by the MMS from Institute of Social and Economic Research, University of Alaska, Technical Report No. 87, "Impact Analysis of the St.
George lease Offering and the North Aleutian Shelf Offering," Anchorage, AK: U.S. Dept. of the Interior, Minerals Management Service, Alaska
Outer Continental Shelf Region (1984).

1/ All figures represent millions of gallons per day of effluent and are based on a standard of 125 gallons of effluent per person
- per day (Alaska Consultants, 1981), All figures are rounded to the nearest .001 MGD.

2/ All figures represent millions of gallons per day of effluent and are based on a standard of 170 gallons of effluent per person
per day. All figures are rounded to the nearest .001 MGD.

a = Less than .001 MGD of effluent.



Table E-5

Effects on Health Care, 198&13010
Beds and (Physicians)=

1984 1985 1990 1995
Existing
Health Care Base- Needs Increment Base- Needs Increment Base- Needs Increment
Beds and Case with Due to Case with Due to Case with Due to
City (Physicians) Projections Lease Lease Projections Lease Lease Projections Lease Lease
Sale Sale Sale Sale Sale Sale
Unalaska 3(D) (D) 3(D) 0(0) 3(1) 3(1) 0(0) 3(2) 3(2) 0(0)
2000 2005 2010
Unalaska 7(2) 6(3) 0(0) 6(3) 7(2) 0(0) 7(2) 7(2) 0(0)
Source: Calculated by the MMS from Institute of Social and Economic Research, University of Alaska, Technical Report No. 87, "Impact Analysis of the
St. George Lease Offering and the North Aleutian Shelf Lease Offering." Anchorage, AK: U.S. Dept., of the. Interior, Minerals Management
Service, Alaska Outer Continental Shelf Region (1984).
1/ The physician forecast is based on a ratio of one physician per increment of 1,500 additional residents over a base population of 3,000 (Alaska

Consultants, 1981). The acute-care-bed forecast 1is based on a ratio of 3.5 beds per increment of 1,000 additional residents over a base
population of 3,000 (Alaska Consultants, 1981), Projections for Cold Bay were not included because additional physicians and acute-care beds
would not be necessary due to the small population increases,



Table E~6
Effects on Law Enforcement, 1984-2019/
Officers and (Detention Cells)=

1984 1985 1990 1995
Existing
No. of Law
Enforcement
Officers/ Base Needs Increment Base- Needs Increment Base . Needs Increment
(Detention Case with Due to Case with Due to Case with Due to
City Cells) Projections Lease Lease Projections Lease Lease Projections Lease Lease
Sale Sale Sale Sale Sale Sale
Cold Bay 1(1) 1(3) 1(3) 0(0) 1(3) 1(3) 0(0) 1(3) 1(3) 0(0)
Unalaska 18(3) 18(3) 18(3) 0(0) 19(4) 19(4) 0(0) 24(9) 24(9) 0(0)
2000 2005 2010
Cold Bay 1(3) 1(3) 0(0) 1(3) 1(3) 0(0) 1(3) 1(3) 0(0)
Unalaska 27(12) 27(12) 0(0) 27(12) 27(12) 0(0) 27(12) 27(12) 0(0)
Source: Calculated by the MMS from Institute of Social and Economic Research, University of Alaska, Technical Report No. 87, "Impact Analysis of the
St. George Lease Offering and the North Aleutian Shelf Lease Offering," Anchorage, AK: U.S. Dept. of the Interior, Minerals Management
Service, Alaska Outer Continental Shelf Region (1984).
1/ Police officer and detention-cell projections are based on a standard of one additional officer and detention cell for each

additional population increment of 300 (Alaska Consultants, 1981), Projections for Alternative II (No Sale) are based on total
population.
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History of Seismic Surveys in the North Aleutian Basin

Much marine seismic work has been done in the North Aleutian Basin area by
government agencies, research institutes and universities, and private indus-
try. All seismic work conducted on unleased lands, including work conducted
by industry, requires a permit (except for scientific research [30 CFR 251.-
4-2} and U.S. Government agencies). This work has been regulated by the U.S.
Department of the Interior. The first geophysical permit in the North Aleu-
tian Basin was 1issued in 1963. From 1963 through 1982, 46 surveys were
completed under permits. Of these, four were high~resolution surveys and 42
were deep-seismic surveys. A total of 51,034 trackline miles were surveyed by
industry from 1963 through 1982, of which 4,751 were high-resolution and
46,283 were deep-seismic.

The high-resolution surveys used either a sparker (from 800-Joule [J] through
24-kilojoule [kJ] energy level) or a 500-J boomer as a sound source. In
addition, 3.5-kilohertz [kHz] and 12-kHz subbottom profilers and fathometer
systems were used. Most of the deep-seismic surveys run by industry used an
array of airguns for a sound source. Sleeve exploders and waterguns also were
listed in some North Aleutian Basin permits.

Some high-resolution seismic data from the North Aleutian Basin also have been
acquired by the U.S. Geological Survey (USGS). The Geological Division of
USGS collected approximately 680 trackline miles of data in 1976 for the Outer
Continental Shelf Environmental Assessment Program (OCSEAP). The instruments
used in this survey included 3.5-kHz and 12-kHz subbottom profilers and an
array of five airguns. USGS also collected approximately 1,800 trackline
miles of high-resolution data in 1981. A detailed technical discussion of the
USGS marine-seismic equipment is found in Brune et al. (1979). In 1981, the
Conservation Division of USGS (now part of Minerals Management Service)
acquired 2,491 trackline miles of high-resolution data by contract, in pre-
paration for Sale 75. This survey used various sound sources which included
an array of up to four 15-cubic-inch waterguns, an 800-J sparker, a 3.5-kHz
subbottom profiler, a fathometer, and a sidescan sonar. A listing of other
marine-seismic work performed by governmental agencies and universities in the
southern Bering Sea is contained in Cooper et al. (1979). In addition, an
industry survey was done for the deep stratigraphic test (DST) well in the
North Aleutian Basin. This was a high-resolution survey to investigate
shallow drilling hazards.
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APPENDIX G

0i1-Spill-Risk Analysis

The tables listed in this appendix represent two types of probabilities:

1) Conditional Probabilities (Tables G~1 through G-9): these probabilities
express the likelihood that a spill originating from a given location (launch
points shown on Graphic 5) will contact a certain boundary segment or bio-
logical resource area. Probabilities are based solely on meteorological and
oceanographic conditions.

2) Combined (Final) Probabilities (Tables G-10 through G-26): these prob-
abilities express the likelihood that a given boundary segment or biological
resource area will be contacted by an o0il spill over the life of the oil
field. These probabilities are based on the estimated level of resource
(volume of 0il) and the estimated spill rates.

Figures G-1 and G-2 show the different targets analyzed in this oil-spill-
risk analysis. Twenty-three open-water targets (shown in Fig. G-1), 14
biological resource areas (Fig. G-2), and 200 boundary segments (Graphic 5)
were included and used by the analysts to arrive at the effects discussed in
Section IV of this EIS.
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Table G-1. -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 3 days.

Target

Land

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resgource
Resource
Resource
Resource
Resource

Note: ¥*

Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area

= Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-1. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 3 days.

Target Hypothetical Spill Location

B2 B3 B15D1L P1L P2 P3 P4 PS5 Pe P7 P8 P9 P10 P11 P12 P13 P14 P15 Ple P17 P18 P19 P20 P21
Land n 5 n 19 n n n n n 44 n n n n n n n n l4 S n n n n n
Resource Area 1 n n n n n n 0 n n n n n n N n n n n n n n n n n on
Resource Area 2 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 3 n n n n n n n n n n n n n n n n n n n 5 n n n n n
Resource Area 4 n n n n n n n n n n n n n n n n n n Nn N n n n n n
Resource Area 5 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 6 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 7 n 35 n * n n n n n n n n n n n n n n n n n n n n n
Resource Area 8 n n n n n n N n n n n n n n Nn n Nn Nn n n n n N n n
Resource Area 9 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 10 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 11 n n n n n n n n n n n n n N n N n n n n n N n n on
Resource Area 12 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 13 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 14 n n n n n n n n n n n n n n n n n n n n n n n n n

Note: ** = Greater than 99,5 percent; n = less than 0.5 percent.



Table G-1. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 3 days.

Target Hypothetical Spill Location

P22 P23 P24 P25 P26 F1 F2 F3 F4 F5 E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 El11 E12 E13 El4 E15
Land n n n n n n 5 2 n n n n 2 n n 3 n n 25 n n 2 n n 2
Resource Area 1 n n 55 n n n n n n n n n n n n n n n n n n n n n n
Resource Area 2 n n 22 n n n n n n n n n n n n n n n n n n n n n n
Resource Area 3 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 4 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 5 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 6 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 7 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 8 n n n n n 5 n n n n n n n n n n n n n n n n n n n
Resource Area 9 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 10 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 11 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 12 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 13 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 14 n n n n n n n n n n n n n n n n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-1. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 3 days.

Target Hypothetical Spill Location
El6 El17 E18 E19 E20 E21 E22 E23 E24

Land

Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area

=
>

9309 DDDD3DDDSDSD o
=2 =N~ == R - NN - - I - B - -
90D DDDD3DDDDDD0O0N
93 DDDDDDDDDoSSoW
909 DO DDDDDODD3DDWV
93 DDDo3DDDDoooo

932D DDDDO0 D003
909 DDDDO3303D3DDO0D0N
[=2=1=-= RN = 1:’:’:’:’:’:’:’:’

HHEEE SO WwWN -
FLUNFO

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-2. -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 10 days.

Target ) Hypothetical Spill Location

Al A2 A3 A4 A5 A6 A7 A8 A9 AlQ All Al2 Al3 Als A1S Al6 Al7 Al8 Al9 A20 A21 A22 A23 A24 Bl
Land 5 n n n 2 n n n n 5 n n n 2 n 2 n n 46 n n n n n 6
Resource Area 1 n n n n 27 n n n 3 18 n n n n n 9 n n 2 n n n n n n
Resource Area 2 n n n n 2 n n n 5 21 n n n n 3 23 n n %k n 2 n n n n
Resource Area 3 n n n n n n n n n n n n n 2 n n n n n n n n n n n
Resource Area &4 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 5 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 6 n n o n n n n n n n n n n n n n n n n A n n n n n
Resource Area 7 n n n n n n n n n n n n n n n n n n n n n n n n 2
Resource Area 8 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 9 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 10 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 11 n n n n 5 n n n n n n n n n n n n 2 n n n n n n n
Resource Area 12 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 13 n n n n n n n n n n n n n n n n n n n n 8 *% p n n
Resource Area 14 n n n n n n n n n n n n n n n n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-2. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 10 days.

Target Hypothetical Spill Location
B2 B3 B15D1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11l P12 P13 P14 P15 Plé P17 P18 P19 P20 P21

Land 11 14 n 25 n n n n n 24 n n n n n n 7 7 32 22 n n n n 4
Resource Area 1 n n n n n n n n n n n n n n n n n n n n n n 34 n n
Resource Area 2 n n n n n n n n n n n n n n n n n n n n n n 5 n n
Resource Area 3 n n n n n n n n n n n n n n n n n n n 22 n n n n n
Resource Area &4 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 5 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 6 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 7 17 49 n %k n n n n n n n n n n n n n n n n n n n n n
Resource Area 8 n n n n n n n n n n n n n n n n n n n n n n n 9 n
Resource Area 9 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 10 n n n n n n n n n n n n n n n n n n n n n n n 34 n
Resource Area 11 n n n n n n n n n n n n n n n n n n n n n n 5 n n
Resource Area 12 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 13 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 14 n n n n n n n n n n n n n n n n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-2. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 10 days.

Target Hypothetical Spill Location

xi
w
xi
&

P22 P23 P24 P25 P26 F1L F2 F5 E1 E2 E3 E4 ES5

™
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oo
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0

E10 E1l1 El2 E13 El4

Land

Resource Area
Resource Area
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Resource Area
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Resource Area
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Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-2. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 10 days.

Target Hypothetical Spill Location
E15 E16 E17 E18 E19 E20 E21 E22 E23 E24

Land 3
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area

[
[

23

[
(<]
&~
o

33

W
o
=

FPREPEEROXI~NAUVE WD
wMNHO
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Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-3. -- Probabilities (expressed as percent chance) that an oil spill starting at a

Target

Land

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Note: **

Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area

particular location will contact a certain Resource Area within 30 days.

Hypothetical Spill Location

Al A2 A3 A4 A5 A6 A7 A8 A9 AlO All Al2 Al13 Als A15 Al6 Al7 A18 A19 A20 A21 A22 A23 A24 Bl

36 7 6 8 5 15 6 6 18 21 5 6 8 5 5 1% n n 46 2 12 n n n 36
1 n 8 17 18 30 24 14 24 23 20 9 5 3 n n 14 n 2 6 n n n n n 2
2 n n 2 3 6 20 17 24 24 30 15 11 9 5 11 35 n n *»* n 23 19 n n n
3 n n n n n n n n n n n 2 n 2 n n n n n n n n n n n
4 n n n n n n n n n n n 6 n n n n n n n n n n n n n
5 n n n n n N N n N n N n Nn N N N N N N N NN N N N n
6 n n n n n N n n N N n n n N n N N N N N N N N N n
7 2 n n n n n n n n n n n n n n n n n n n n n n n 25
8 n n n n n n n n n n n n n n n n n n n n n n n n 2
9 n n n n n n n n n n N n n n n n1l9% n n n n n n n n
10 20 3 n n n m m mn M N M AN D N N A N N AN N N N N n 5
11 2 5 14 20 9 1 5 2 n n n n n n 0 n 2 48 n n n n n n n
12 n n 2 6 35 2 n 3 5 2 nnmn n n N n Nn N N N N Nn N n n
13 n N n N n N n N N n N n n n n 2 n n 5 3 26 * n n n
14 n n n n n n n n n n n n n n n n n n n n n n n n n

= Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-3. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 30 days.

Target Hypothetical Spill Location
B2 B3 B15D1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11l P12 P13 P14 P15 Plé P17 P18 P19 P20 P21

Land 36 45 4 53 n n 6 5 1 25 4 n 5 10 7 17 51 31 35 27 6 1 14 17 25
Resource Area 1 2 2 14 2 n n n n n n n n n n n n n n n n 1 n 42 n n
Resource Area 2 n n 2 n n n n n n n n n n n n n n n n n 14 2 13 n n
Resource Area 3 n n n n n n n n n n n n n n n n n n n 25 n n n n n
Resource Area 4 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 5 n n n n n n n n n n n n n n n n n n n n n n n n n
Resource Area 6 2 25 n 4 n n n n n n n n n n n n n n n n n n n n n
Resource Area 7 33 49 n %% n n n n n n n n n n n n n n n n n n n n n
Resource Area 8 n n n n n n n n n n n n n n n n n n n n n n n 15 n
Resource Area 9 n n n n n n n n n n n n n n n n n n n n n n n 24 n
Resource Area 10 2 n 2 n n n n n n n n n n n n n n n n n n n 1 51 n
Resource Area 11 n n 6 n n n n n n n n n n n n n n n n n n n 19 15 n
Resource Area 12 n n n n n n n n n n n n n n n n n n n n n 4 19 n n
Resource Area 13 n n n n n n n n n n n n n n n n n n n n n 10 2 n n
Resource Area 14 n n n n n n n n n n n n n n n n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table

Target

Land

Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource
Resource

Note: **

Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area

(Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 30 days.

Hypothetical Spill Location

P22 P23 P24 P25 P26 F1 F2 F3 F4 FS E1 E2 E3 E4 E5 E6 E7 ES8

22 6 23 4 n 2 6 11 2 11 57 60 37 S8 60 22 48 136
1 n & 62 20 n n 2 9 9 7 n n n n n n n n
2 n 19 41 5 n n 2 5 2 5 n n n n n n n n
3 4 n n n n n n n n n n n n n n n n n
4 n n n n n n n n n n n n n n n n n n
5 n n n n n n n n n n n n n n n n n n
6 n n n n n n n n n n n n n n n n n n
7 n n n n n n n 2 n 5 n n n n n n n n
8 n n n n n 5 n 2 n n n n n n n n n n
9 n n n n n 16 5 2 n n n n n n n n n n
10 n n n 9 n 4 33 12 12 S5 n n n n n n n n
11 n n 9 40 n 9 7 2 21 2 n n n n n n n n
12 n n 12 13 n n n n n n n n n n n n n n
13 n n 7 n n n n Do n n n n n n n n n n
14 n n n n n n n n n n n n n n n n n n

= Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-3. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Resource Area within 30 days.

Target Hypothetical Spill Location
E15 Elé E17 E18 E19 E20 E21 E22 E23 E24

Land

Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area
Resource Area

@
>

80 7 7 78 89 7

>
’—l

Sssssooooossoo
LR
R EE R
LR
SoosooSsssossoooo
Sososoooooopoo
R LR
Somsosss3soooooo
R LR
snooohotioooooonow
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Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



pill starting at a

contact a certain Sea Target within 3 days.

Table G-4. -- Probabilities (expressed as percent chance) that an oil s
particular location will

Hypothetical Spill Locatfon

Target

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l A12 Al3 Al4 A15 Alé Al7 A18 A19 A20 A21 A22 A23 A24 Bl

n
n
n
n
n
n
n
n
n
n
n

n
n
n
n
n
n
n
n
n
n
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2
n
n
n
n
n
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n
n
n

n 20

n
n
n
n
n
n
n
n
n
n
n
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n
n
n
n
n
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n
n
n
n
n
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Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-4. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 3 days.

Hypothetical Spill Location

Target

B2 B3 B15D1 P1 P2 P3 P4 P5 'P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 Plé P17 P18 P19 P20 P21

10

Sea Target 11
20
21

18
Sea Target 22
23

Sea Target 19
Sea Target
Sea Target

2

Sea Target 3
4

Sea Target 1
Sea Target

Sea Target

Sea Target 5
Sea Target 6
Sea Target 7
Sea Target 8
Sea Target 9
Sea Target

Sea Target 12
Sea Target 13
Sea Target 14
Sea Target 15
Sea Target 16
Sea Target 17
Sea Target

Sea Target

G-15

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-4. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 3 days.

Hypothetical Spill Location

Target

E10 E11 El12 El3 El4

E3 E4 E5 E6 E7 E8 E9

E2

P22 P23 P24 P25 P26 F1 F2 F3 F4 F5 El

2

Sea Target 1
Sea Target

Sea Target 3

Sea Target &

n 13 n n

n

Sea Target 5

Sea Target 6

Sea Target 7

Sea Target 8

Sea Target 9

Sea Target 10
Sea Target

11

Sea Target 12

13

Sea Target
Sea Target 14
Sea Target

15

17

Sea Target 16
Sea Target
Sea Target 18
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target

19
20
21

22
23

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-4. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Sea Target within 3 days.

Target Hypothetical Spill Location
E15 El16 E17 E18 E19 E20 E21 E22 E23 E24

Sea Target 1 n n n n n n n n n n
Sea Target 2 n n n n n n n n n n
Sea Target 3 n n n n n n n n n n
Sea Target & n n n n n n n n n n
Sea Target 5 n n n n n n n n n n
Sea Target 6 n n n n n n n n n n
Sea Target 7 n n n n n n n n n n
Sea Target 8 n n n n n n n n n n
Sea Target 9 n n n n n n n n n n
Sea Target 10 n n n n n n n n n n
Sea Target 11 n n n n n n n n n n
Sea Target 12 n n n n n n n n n n
Sea Target 13 n n n n n n n n n n
Sea Target 14 n n n n n n n n n n
Sea Target 15 n n n n n n n n n n
Sea Target 16 n n n n n n n n n n
Sea Target 17 n n n n n n n n n n
Sea Target 18 n n n n n n n n n n
Sea Target 19 n n n n n n n n n n
Sea Target 20 n n n n n n n n n n
Sea Target 21 n n n n n n n n n n
Sea Target 22 n n n n n n n n n n
Sea Target 23 n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-5. -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 10 days.

Hypothetical Spill Locatfion

Target

Al A2 A3 A4 A5 A6 A7 A8 A9 A0 All A12 Al3 Al4 Al5 Al16 Al7 Al8 Al9 A20 A21 A22 A23 A24 Bl
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n
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Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-5. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 10 days.

Hypothetical Spill Location

Target

B2 B3 B15D1 PL P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 Pl4 P15 P16 P17 P18 P19 P20 P21

ececees

ceNStEREa

CEECEwY

ceccwR

cEEECMON

2
5

Sea Target 1
Sea Target
Sea Target 3
Sea Target &4
Sea Target

Sea Target 6
Sea Target 7

n
n

Sea Target 8
Sea Target 9

e

e

Sea Target 10
Sea Target 11
Sea Target 12

Sea Target 13

Sea Target 14
Sea Target 15
Sea Target 16
Sea Target 17

Sea Target 18

G-19

20

Sea Target 19
Sea Target

Sea Target 21
Sea Target 22

Sea Target 23

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



(Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

Table G-5.

particular location will contact a certain Sea Target within 10 days.

Hypothetical Spill Location

Target

E10 El1l1 E12 E13 El4

E3 E+ E5 E6 E7 E8 E9

E2

P22 P23 P24 P25 P26 F1 F2 F3 F4 F5 El

O NNNITNOV~ODAROHNM
HNOAFLTnNnOr~rORAAAFAAAAAAANNNN
DOV LODUPLDLULDLDOVLDPLLLLOLLL
PQOVOVIYVOVIIUIYVLVOVOVOVEDVDOILYOOD D
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EEEEEHEEEEEE EE R RN
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BRI I T B B I I I I I
eeeeeeeeeeee%eeeeeeeeee
NNV NVLLLNDDNDNNNNN

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-5. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Sea Target within 10 days.

Target Hypothetical Spill Location
E15 El16 E17 E18 E19 E20 E21 E22 E23 E24

Sea Target 1 n n n n n n n n n n
Sea Target 2 n n n n n n n n n n
Sea Target 3 n n n n n n n n n n
Sea Target &4 n n n n n n n n n n
Sea Target 5 n n n n n n n n n n
Sea Target 6 n n n n n n n n n n
Sea Target 7 n n n n n n n n n n
Sea Target 8 n n n n n n n n n n
Sea Target 9 n n n n n n n n n n
Sea Target 10 n n n n n n n n n n
Sea Target 11 n n n n n n n n n n
Sea Target 12 n n n n n n n n n n
Sea Target 13 n n n n n n n n n n
Sea Target 14 n n n n n n n n n n
Sea Target 15 n n n n n n n n n n
Sea Target 16 n n n n n n n n n n
Sea Target 17 n n n n n n n n n n
Sea Target 18 n n n n n n n n n n
Sea Target 19 n n n n n n n n n n
Sea Target 20 n n n n n n n n n n
Sea Target 21 n n n n n n n n n n
Sea Target 22 n n n n n n n n n n
Sea Target 23 n n n n n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-6. -- Probabilities (expressed as percent chance) that an oil spill starting at a

Target
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particular location will contact a certain Sea Target within 30 days.
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Note: #* = Greater than 99.5 percent; n = less than 0.5 percent.

S0 wNDIDO NI DDDDO0 o

S0 wowwNNBsS 3D D3o00 9

SO0 D00 0WVMBO 3003300

SSSSSFSGNSNSQONSSSSSSSS

N
SSSSSuSNSSSGOQNDDSDSSSS

9900030003309 03030390393939399

N
[

SO9D0 0033030300000 0S

= .
S 03000MNNNDDD00NNDSDSOID D008 D

N
53555;&555533&555555555

N

SO0 O0ODNNIBOBSO D30I 30000

-

9953000030300 00OB3333000303

900D PBNDDBDOD3IDONNIDIDIOIDDDD00

S90S 09 0333030330393 03933399

=
=Huwv3

WS NIDTDIINIITNONIISIS VWY

(=]



Table G-6. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 30 days.

Hypothetical Spill Location

Target

B2 B3 B15D1 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11l P12 P13 P14 P15 Plé P17 P18 P19 P20 P21

L2}
cwoccor~rAdYCcococNnNANdecNCcRECcCEQ
AN

nn22n632nnnn32ﬂnnnnnnnH
nn58853nnnnn32n2nnnn2nn
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HNnngnoOor~rOo A MM A A NN
PR IR IR B A AR AR AR AR R R B TR TR S TR TR R R A A e ]
VWOV UD
b0 o0 dD bD 60 OO &D SO 6D 60 6O LD 60 6O O dD dD b D O b b0 O
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nmunuvuumumunnunmmumummunnuununnunnunwunonwy

G-23

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.



Table G-6. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a

particular location will contact a certain Sea Target within 30 days.

Hypothetical Spill Location

Target

E10 E11 El12 E13 El4

F3 F4 F5 E1 E2 E3 E4 E5 Eé6 E7 E8 E9

F2

P22 P23 P24 P25 P26 F1
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G-24

** = Greater than 99.5 percent; n = less than 0.5 percent.

Note:
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Table G-6. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain Sea Target within 30 days.

Target Hypothetical Spill Location
E15 E16 E17 E18 E19 E20 E21 E22 E23 E24

Sea Target
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target
Sea Target 10
Sea Target 11
Sea Target 12
Sea Target 13
Sea Target 14
Sea Target 15
Sea Target 16
Sea Target 17
Sea Target 18
Sea Target 19
Sea Target 20
Sea Target 21
Sea Target 22
Sea Target 23

woo~NoUnmPwo e

2=l lh= - - - - N-E-E-E-E-E-E-N-E-E-E- - -]
[= === ===l Rl e - BN -N-E-E-R-E-N-1- - -]
= Ji=l= R = -l e oo - R -N-E-R-N-R-N-E-E-N-E-N-}
[= I~ Ji=Jio Ji= - Jio R Jha - R0 -1 - -0 I- - - - -0 - - -]
30D D3D0DDD0D323DDDDDDDDDODDD
= J= I = B B~ B B B = Jo Ji= o R ol e - N-N-E-E-E- -}
9038035330303 03D330303033303033035303035
[= =101~ I= =R =l Rl R o Rl - - N - - E-2-2- -]
9030855303033 D3030330333303033030535030
9932383380333 303303333333ws o

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-7. -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain land or boundary segment witnin
3 days.
Segment Hypothetical Spill Location
Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 All A12 A13 Al4 Al5 Al6 Al7 Al18 Al19 A20 A21 A22 A23 A24 Bl

146 n n n n . mn n A n n A n N n n n n n&& N n n n n n

Table G-7. -- Probabilities (expressed as percent chance) that an oil spill starting at a
(Continued) particular location will contact a certain land or boundary segment within
3 days.
Segment Hypothetical Spill Location
B2 B3 B15DL /P1 P2 P3 P4 PS5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21

11 19

n 3 n n n.m n B n n n D N N BN D N N N N n n n n
12 n 2 n n n n n n n n n n n n n n n n n n n n n n n
33 n n n n n n n n n n n n n n n n n n n 2 n n n n n
34 n n n n n n n n n n n n n n n n n n n 2 n n n n n
145 n n n n n n n n n 4 n n n n n n n n 14 n n n n n n



Table G-7. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain land or boundary segment within
3 days.
Segment Hypothetical Spill Location
P22 P23 P24 P25 P26 F1 F2 F3 F4 F5

7 n n n n n n 5 n n n
8 n n n n n n n 2 n n

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.

Table G-7. (Continued)

Probabilities (expressed as percent chance) that an oil spill starting
at a particular location will contact a certain land segment within 3 days.

Land Segment Hypothetical Spill Location

™
H
™
[ 2%
™
w
™
-
™
wr
o2
(=
™
~J
%)
w

E9 E10 E1l E12 E13 El4 E15 E16 E17 E18 E19 E20 E21 E22 E23 E24
40

n n n n n n n n n n n 2 nn n MmN n N n n n 0 n

42 n n 2 n n 3 n n n n n n n n n n n n n n n n n n

52 n n n n n n n n 25 n n n n n n n n n n n n n n n

57 n n n n n n n n n n n n n n n n n n n n n n 2 n

59 n n n n n n n n n n n n n n n n n 2 2 n 14 n n n

61 n n n n n n n n n n n n n n n n n n n 2 n n n n

62 n n n n n n n n n n n n n n 2 n n n 2 n n n n n

107 n n n n n n n n n n n n n n n n n n n 2 n n n n
113 n n n n n n n n n n n n n n n n n n n n n n 5 n

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.
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Table G-8. -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain land or boundary segment within
10 days.
Segment Hypothetical Spill Location

Al A2 A3 A4 A5 A6 A7 AB A9 Al0 All A12 A13 Al4 A15 Alé Al7 A18 A19 A20 A21 A22 A23 A24 Bl

3 nm m n m nm n A WM N A N N N D N N AN N N n n n n
8 2 n n n n n n n n n n n n n n n n n n n n n n n n
10 n n n n n n n n n n n n n n n n n n n n n n n n 4
11 n n n n n n n n n n n n n n n n n n n n n n n n 2
33 A n O n n n n n n n n n n 2 n n n n n n n n n n n
146 n n n n n n n n n 5 n n n n n n n n 46 n n n n n n
147 n n n n 2 n n n n n n n n n n 2 n n n n n n n n n
Table G-8., -- Probabilities (expressed as percent chance) that an oil spill starting at a
(Continued) particular location will contact a certain land or boundary segment within
10 days.
Segment Hypothetical Spill Location
B2 B3 B15D1L P1L P2 P3 P4 P5 P6 P7 P8 P9 P10 P11l P12 P13 Pl4 P15 Ple P17 P18 P19 P20 P21
10 2 n n 3 nn m n n N A N N n N N N N Nn n n N n n n
11 10 11 n 19 n n n n n n n n n n n n n 0 0O 0 N n n n n
12 n 3 n 4 n n n n n n n n n n n n n n n n n n n n n
33 n n n n n n n n n n n n n n n n an n n1ll n n n n n
34 n n n n n n n n n n n n n n n n n n n 11 n n n n n
50 n n n n n n n n n n n n n n n n n n n n n n n n 4
52 n n n n n n n n n n n n n n n n n 5 n n n n n n n
53 n o o 0 n N n n Nn N N N N N Nn n n 2 n n n n n n n
55 n n n n n n n n n 1 n n n n n n n n n n n n n n n
106 n n n n n n n n n n n n n n n n 2 n n n n n n n n
107 n n n n n n n n n n n n n n n n 2 n n n n n n n n
109 n n n n n N n n n Ao n n n n n n 2 n n n n n n n n
144 n n n n n n n n n 2 n n n n n n n n n n n n n n n
145 n n n n n n n n n 20 n n n n n n n n 32 n n n n n n

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.
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Table G-8. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain land or boundary segment within
10 days.
Segment Hypothetical Spill Location

P22 P23 P24 P25 P26 F1 F2 F3 F4 F5

7 n n n n n n 5 n n n
8 n n n n n n n 2 n 5
147 n n 2 n n n n n n n

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.

Table G-8. (Continued)

Probabilities (expressed as percent chance) that an oil spill starting
at a particular location will contact a certain land segment
within 10 days.

Land Segment Hypothetical Spill Location
El E2 E3 E4 E5 E6 E7 E8 E9 E10 El1l1 E12 E13 El4 E15 E16 E17 E18 E19 E20 E21 E22 E23 E24
40 n n n n n n n n n n n 2 n n n n n n n n n n n n
42 n 2 2 n n 5 2 n n n n n n n n n n n n n n n n n
43 n 2 n n n n n n n n n n n n Nn N N n n N n n n n
48 2 n n n n n n n n n n n n n n n n n n n n n n n
52 n n n n 2 n 2 n 33 n n n n n n n n n n n n n n n
53 n n n n n n n n n n 2 n n 15 n n n n n n n n n n
55 n n n n n n n n n n n n n n n 2 n n n n n n n n
56 n n n n n N n O n n n n n n n n n n n n n 10 n n
57 n n n n n n n n n n n n n n n n n n n n n 20 2 n
58 n n n n n n n n n n n n n n n n n 5 2 n 5 n n n
59 n n n n n n n n n n 2 2 n 2 2 5 7 7 5 2 26 n n n
60 n n n n n n n 2 n n n 7 9 5 n n 5 5 n n n n n n
61 n n n n n n n n n n n n n 2 10 n n n n 2 n n n n
62 n n n n n n n n n n n n n n 18 n n n 2 n n n n n
64 n n n n n n n n n n n N n n n Nn n n n 8 n n n n
65 n n n n n n n 0n n n n n n n n n n n n 2 n n n n
106 n n n n n n n n n n n n n n n n n n n 2 n n n n
107 n n n n n n n n n n n n n n 2 n n n n 12 n n n n
108 n n n n n n n n n n n n n n 2 n n n n 5 n n n n
110 n n n n n n n n n n n n n n n n n n 2 2 'n n n n
112 n n n n n N n n n n n n n n n n n 5 5 5 n n n n
113 n n n n n n n n n n n n n n n n n 2 n n 2 n 9 n
148 n n n n n n n n n n n n n n n 2 n n n n n n n n

Notes: ** = Greater than 99,5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.



y segment within

particular location will contact a certain land or boundar

-= Probabilities (expressed as percent chance) that an oil spill starting at a
30 days.

Table G-9.

Hypothetical Spill Location

Segment

Al A2 A3 A4 A5 A6 A7 A8 A9 AlO All Al2 A13 Al4 Al5 Al6 Al7 Al8 A19 A20 A21 A22 A23 A24 Bl

ceesonN o

caeNNo

e

ENNIN O

EEecwg

[=I =R =T g I =

(=R = =I =l =1

174
175
176

G-30

177

** = Greater than 99.5 percent; n = less than 0.5 percent.

Notes:

Rows with all values less than 0.5 percent are not shown.



Hypothetical Spill Location

particular location will contact a certain land or boundary segment within
30 days.

B2 B3 B15D1 P1L P2 P3 P4 P5 P6 P7 P8 P9 P10 P11l P12 P13 P14 P15 Plée P17 P18 P19 P20 P21

Table G-9. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
Segment

@ o

16

n 11 n n

n

19
19

n

19 11
19

10
11
12
13
14
33
34

51
52
53

G-31

Rows with all values less than 0.5 percent are not shown.

54
55
56
57
58
59
61
62
63
64
65
106
107
110
11
112
113
127
131
132
133
las
145
146
147
181

109
Notes: #** = Greater than 99.5 percent; n = less than 0.5 percent.
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Table G-9. (Continued) -- Probabilities (expressed as percent chance) that an oil spill starting at a
particular location will contact a certain land or boundary segment within
30 days. '
Segment Hypothetical Spill Location

P22 P23 P24 P25 P26 F1 F2 F3 F4 F5

7 n n n n n n 5 2 n n

8 n n n n n n n 2 n S

9 n n n n n 2 n n n n
10 n n n n n n 2 2 2 n
11 n n n n n n n 5 n 3
12 n n n n n n n n n 3
34 1 n n n n n n n n n
39 4 n n n n n n n n n
40 & m n n n n n n n n
41 4 n n n n n n n n n
56 2 n n n n n n n n n
59 5 n n n n n n n n n
146 n 6 11 2 n n n n n n
147 n n 12 2 n n n n n n
162 n n n n 2 n n n n n

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown.



Hypothetical Spill Location

(Continued)
El E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 El4 E15 E16 E17 E18 E19 E20 E21 E22 E23 E24

Probabilities (expressed as percent chance) that an oil spill starting

at a particular location will contact a certain land segment

within 30 days.

Table G-9.

Land Segment
38
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Table G-9. (Continued)

Probabilities (expressed as percent chance) that an oil spill starting
at a particular location will contact a certain land segment
within 30 days.

Land Segment Hypothetical Spill Location
El E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 El4 E15 E16 E17 E18 E19 E20 E21 E22 E23 E24
116 n n n n n n n n n n n n n n n n 2 n n n n n n n
117 n n n n n n n n n n n n n n n n n 2 n n n n n n
128 n n n n n n n n n n n n n n n n n n n n n n 2 n
130 n n n n n n n n n n n n n n n n n n n n n 7 2 n
131 n n n n n n n n n n n n n n n n n n n n n 2 5 n
144 n n n n n n n n n n n 2 n n n n n n n n n n n n
148 n n n n n n n n n n n n n n n 2 n n n n n n 2 n

Notes: ** = Greater than 99.5 percent; n = less than 0.5 percent.
Rows with all values less than 0.5 percent are not shown,
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Table G-10. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting land or biological resource areas over the expected production life of the lease
area, for port and at-sea spills of 1,000 barrels and greater.

------- Within 3 days ~-====<-- =~=e=== Within 10 days --===---- ~===---~ Within 30 days =--------
Target PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL
PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE
TRANSP. CASE LOADING TRANSP. CASE LOADING TRANSP. CASE LOADING
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Land 3 0.0 86 2.0 4 0.0 8 0.1 96 3.2 9 0.1 23 0.3 ** 5.5 27 0.3
Resource Area 1 n 0.0 49 0.7 n 0.0 n 0.0 71 1.2 n 0.0 4 0.0 81 1.7 4 0,0
Resource Area 2 n 0.0 31 0.4 n 0.0 n 0.0 45 0.6 n 0.0 1 0.0 63 1.0 1 0.0
Resource Area 3 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 1 0.0 n 0.0
Resource Area 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Resource Area S5 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Resource Area 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 5 0.1 5 0.1 6 0.1
Resource Area 7 17 0.2 17 0.2 19 0.2 20 0.2 20 0.2 23 0.3 24 0.3 24 0.3 27 0.3
Resource Area 8 n 0.0 37 0.5 2 0.0 n 0.0 41 0.5 2 0.0 n 0.0 44 0.6 3 0.0
Resource Area 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 38 0.5 2 0.0
Resource Area 10 n 0.0 3 0.0 n 0.0 n 0.0 25 0.3 1 0.0 5 0.1 42 0.5 8 0.1
Resource Area 11 n 0.0 n 0.0 n 0.0 n 0.0 16 0.2 n 0.0 3 0.0 61 1.0 3 0.0
Resource Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 50 0.7 n 0.0
Resource Area 13 n 0.0 3 0.0 n 0.0 n 0.0 3 0.0 n 0.0 n 0.0 13 0.1 n 0.0
Resource Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
S5 percent.

Note: n = less than 0.5 percent; ** = greater than 99.
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Table G-11., -~ Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting land or biological resource areas over the expected production 1ife of the lease area,
for port and at-sea spills of 100,000 barrels and greater.

------- Within 3 days --------- ====--= Within 10 days -------- -~==--= Within 30 days ~-------
Target PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL

PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE

TRANSP. CASE LOADING TRANSP. CASE LOADING TRANSP. CASE LOADING

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean

Land n 0.0 27 0.3 n 0.0 n 0.0 31 0.4 1 0.0 1 0.0 42 0.5 2 0.0
Resource Area 1 n 0.0 8 0.1 n 0.0 n 0.0 13 0.1 n 0.0 n 0.0 16 0.2 n 0.0
Resource Area 2 n 0.0 3 0.0 n 0.0 n 0.0 5 0.0 n 0.0 n 0.0 8 0.1 n 0.0
Resource Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Resource Area 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Resource Area 5 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Resource Area 6 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0
Resource Area 7 1 0.0 1 0.0 1 0.0 1 0.0 1 0.0 2 0.0 1 0.0 1 0.0 2 0.0
Resource Area 8 n 0.0 9 0.1 n 0.0 n 0.0 10 0.1 n 0.0 n 0.0 11 o0.1 n 0.0
Resource Area 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 8 0.1 n 0.0
Resource Area 10 n 0.0 1 0.0 n 0.0 n 0.0 5 0.0 n 0.0 n 0.0 8 0.1 1 0.0
Resource Area 11 - n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 9 0.1 n 0.0
Resource Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 6 0.1 n 0.0
Resource Area 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
Resource Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Note: n = less than 0.5 percent; ** = greater than 99.5 percent.



Table G-13. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)

, for spills of 100,000

occurring and contacting sea targets over the expected production 1ife of the lease area

barrels and greater.
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Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-14. -- Probabilities (expressed as percent chance) of one or more spills,
of 1,000 barrels and greater.
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Table G-14, -~ Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
(continued) occurring and contacting land/boundary segments over the expected production life of the lease area, for spills
of 1,000 barrels and greater.

------- Within 3 days ---=--~~-- ===~=-= Within 10 days -------- ==--==- Within 30 days --------
Land PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL PROPOSAL CUMUL-  PROPOSAL
Segment PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE

TRANSP. CASE LOADING TRANSP. CASE LOADING TRANSP. CASE LOADING

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
113

n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 4 0.0 n 0.0
130 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
131 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 3 0.0 n 0.0
132 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 15 0.2 n 0.0
133 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
144 n 0.0 n 0.0 n 0.0 n 0.0 7 0.1 n 0.0 n 0.0 11 0.1 n 0.0
145 n 0.0 53 0.7 n 0.0 n 0.0 82 1.7 n 0.0 n 0.0 84 1.8 n 0.0
146 n 0.0 8 0.1 n 0.0 n 0.0 9 0.1 n 0.0 n 0.0 28 0.3 n 0.0
147 n 0.0 l6 0.2 n 0.0 n 0.0 19 0.2 n 0.0 1 0.0 35 0.4 1 0.0
181 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
190 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
191 n 0.0 n 0.0 n 0.0 n 0.0 n-0.0 n 0.0 n 0.0 1 0.0 n 0.0
192 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
193 n 0.0 n 0.0 n 0.0 n. 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
196 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
197 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
198 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0
199 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5 percent probability
of one or more contacts within 30 days are not shown,
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Table G-15. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting land/boundary segments over the expected production life of the lease area, for spills
of 100,000 barrels and greater.

------- Within 3 days ----=----- -==--== Within 10 days -------- ====~=== Within 30 days --------
Land PROPOSAL  CUMIL- PROPOSAL PROPOSAL  CUMUL- PROPOSAL PROPOSAL  CUMIJL- PROPOSAL
Segment PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE PIPELINE ATIVE OFFSHORE

TRANSP. CASE LOADING TRANSP. CASE LOADING TRANSP. CASE LOADING

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean

6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0

7 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0
13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0
52 n 0.0 4 0.0 n 0.0 n 0.0 4 0.0 n 0.0 n 0.0 4 0.0 n 0.0
59 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
60 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
132 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
144 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
145 n 0.0 8 0.1 n 0.0 n 0.0 13 0.1 n 0.0 n 0.0 13 0.1 n 0.0
146 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 3 0.0 n 0.0
147 n 0.0 3 0.0 n 0.0 n 0.0 3 0.0 n 0.0 n 0.0 6 0.1 n 0.0

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5 percent probability
of one or more contacts within 30 days are not shown.
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Table G-16. ~- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, pipeline transportation
scenario, for spills of 1,000 barrels and greater.

------- Within 3 days ----===-- ~====<= Within 10 days =~~=--~=- ==~--~~ Within 30 days =~--==-=--

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN. ALTERN. ALTERN.
Iv v Iv

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Land 3 0.0 3 0.0 8 0.1 7 0.1 23 0.3 21 0.2
Biol. Res. Area 1 n 0.0 n 0.0 n 0.0 n 0.0 4 0.0 4 0.0
Biol. Res, Area 2 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Biol. Res. Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol., Res. Area 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 6 n 0.0 n 0.0 n 0.0 n 0.0 5 0.1 5 0.1
Biol. Res. Area 7 17 0.2 14 0.2 20 0.2 17 0.2 24 0.3 20 0.2
Biol. Res. Area 8 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 9 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
Biol. Res. Area 10 n 0.0 n 0.0 n 0.0 n 0.0 5 0.1 5 0.0
Biol. Res. Area 11l n 0.0 n 0.0 n 0.0 n 0,0 3 0.0 3 0.0
Biol. Res. Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.



£¥-9

Table G-17. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, pipeline transportation
scenario, for spills of 1,000 barrels and greater.

------- Within 3 days ------~-- =~=~--~ Within 10 days =-------- ~=====-- Within 30 days =--=-=-=---

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN. ALTERN, ALTERN,
Iv Iv Iv

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Sea Target 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 2 n 0.0 n 0.0 n 0.0 n 0.0 5 0.0 4 0.0
Sea Target 3 1 0.0 n 0.0 3 0.0 3 0.0 6 0.1 5 0.1
Sea Target &4 1 0.0 1 0.0 3 0.0 3 0.0 4 0.0 4 0.0
Sea Target 5 1 0.0 1 0.0 4 0.0 4 0.0 8 0.1 8 0.1
Sea Target 6 1 0.0 1 0.0 4 0.0 4 0.0 7 0.1 7 0.1
Sea Target 7 n 0.0 n 0.0 n 0.0 n 0,0 4 0.0 4 0.0
Sea Target 8 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0
Sea Target 9 n 0.0 n 0.0 n 0,0 n 0,0 n 0.0 n 0.0
Sea Target 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 12 n 0.0 n 0.0 n 0.0 n 0.0 ‘1 0.0 1 0.0
Sea Target 13 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 1 0.0
Sea Target 14 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Sea Target 15 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 16 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Sea Target 17 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 18 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 19 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 20 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 21 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 22 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 23 20 0.2 19 0.2 22 0.2 20 0.2 23 0.3 21 0.2

Note: n = less than 0.5 percent; ** = greater than 99.5 percent.



Table G-18. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting land segments over the expected production life of the lease area, pipeline
transportation scenario, for spills of 1,000 barrels and greater.

------- Within 3 days ----~-=--- =====-- Within 10 days =--=------ ===---+ Within 30 days ---==~---

Land PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
Segment ALTERN. ALTERN. . ALTERN,

v v v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean

7 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

8 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

9 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

10 n 0.0 n 0.0 1 0.0 1 0.0 3 0.0 3 0.0

11 2 0.0 2 0.0 5 0.1 5 0.0 9 0.1 8 0.1

12 n 0.0 n 0.0 1 0.0 1 0.0 3 0.0 2 0.0

13 n 0.0 n 0.0 n 0.0 n 0.0 7 0.1 6 0.1

14 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0

147 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

£> Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5 percent probability
- of one or more contacts within 30 days are not shown.
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Table G-19. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 1,000 barrels and greater.

------- Within 3 days --------- ===-=-- Within 10 days ---~---- ====~-- Within 30 days --------

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN. ALTERN, ALTERN,
v v v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Land 4 0.0 3 0.0 9 0.1 8 0.1 27 0.3 24 0.3
Biol. Res. Area 1 n 0.0 n 0.0 n 0.0 n 0.0 4 0.0 4 0,0
Biol. Res. Area 2 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Biol. Res. Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol, Res. Area & n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Biol. Res. Area 6 n 0.0 n 0,0 n 0.0 n 0.0 6 0.1 5 0.1
Biol. Res. Area 7 19 0.2 16 0.2 23 0.3 20 0.2 27 0.3 23 0.3
Biol. Res. Area 8 2 0.0 2 0.0 2 0.0 2 0.0 3 0.0 2 0.0
Biol. Res. Area 9 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0
Biol. Res, Area 10 n 0.0 n 0.0 1 0.0 1 0.0 8 0.1 7 0.1
Biol. Res. Area 11 n 0.0 n 0.0 n 0.0 n 0.0 3 0.0 3 0.0
Biol. Res. Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-20. ~- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 1,000 barrels and greater.

------- Within 3 days -~--=---- =~===-= Within 10 days ----~=-- ====~-- Within 30 days ==-=-=-=--

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN, ALTERN, ALTERN,
v IV v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Sea Target 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 2 n 0.0 n 0.0 n 0.0 n 0.0 5 0.0 5 0.0
Sea Target 3 1 0.0 1 0.0 4 0.0 3 0.0 7 0.1 6 0.1
Sea Target & 1 0.0 1 0.0 4 0.0 4 0.0 5 0.1 5 0.1
Sea Target 5 1 0.0 1 0.0 4 0.0 4 0.0 9 0.1 9 0.1
Sea Target 6 1 0.0 1 0.0 4 0.0 4 0.0 8 0.1 7 0.1
Sea Target 7 n 0.0 n 0.0 n 0.0 n 0.0 4 0.0 4 0.0
Sea Target 8 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0
Sea Target 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 12 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Sea Target 13 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0
Sea Target 14 n 0.0 n 0.0 1 0.0 n 0.0 1 0.0 1 0.0
Sea Target 15 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 16 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Sea Target 17 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 18 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 19 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 20 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 21 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 22 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 23 23 0.3 21 0.2 24 0.3 22 0.2 25 0.3 23 0.3
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-21. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting land segments over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 1,000 barrels and greater.

------- Within 3 days ----~----- -====-= Within 10 days -------- -===-=--- Within 30 days =~-------
Land PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
Segment ALTERN. ALTERN. ALTERN,
IV v v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean

7 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

8 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

9 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

10 n 0.0 n 0.0 1 0.0 1 0.0 4 0.0 4 0.0

11 3 0.0 2 0.0 6 0.1 5 0.1 10 0.1 9 0.1

12 n 0.0 n 0.0 1 0.0 1 0.0 3 0.0 3 0.0

13 n 0.0 n 0.0 n 0.0 n 0.0 8 0.1 7 0.1

14 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 2 0.0
147 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0

Note: n = less than 0.5 percent; ** = greater than 99,5 percent. Segments with less than 0.5 percent probability
of one or more contacts within 30 days are not shown.
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Table G-22. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, pipeline transportation
scenario, for spills of 100,000 barrels and greater.

------- Within 3 days --------- ~==~-==- Within 10 days ~------- =e~==-- Within 30 days ~-<«-~---

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN, ALTERN. ALTERN.
v v v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Land n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Biol. Res. Area 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol., Res. Area 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area &4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol, Res. Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 7 1 0.0 1 0.0 1 0.0 1 0.0 1 0.0 1 0.0
Biol. Res. Area 8 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-23, -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets and land segments over the expected production life of the lease area, pipeline
transportation scenario, for spills of 100,000 barrels and greater.

------- Within 3 days --------- =====--- Within 10 days =--=-=-=--- ~=~-===« Within 30 days ---=-=---

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN, ALTERN, ALTERN,
v Iv v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Sea Target 1 n 0.0 n 0,0 n 0,0 n 0.0 n 0.0 n 0.0
Sea Target 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 3 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0,0
Sea Target &4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Sea Target 6 n 0,0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 7 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 8 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 9 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 14 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 15 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 16 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 17 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0
Sea Target 18 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Sea Target 19 n 0.0 n 0,0 n 0,0 n 0.0 n 0.0 n 0,0
Sea Target 20 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0
Sea Target 21 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 22 n 0.0 n 0,0 n 0,0 n 0.0 n 0.0 n 0.0
Sea Target 23 1 0.0 1 0.0 1 0.0 1 0.0 1 0.0 1 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.

Land Segments with less than 0.5 percent probability of one or more contacts within 30 days are not shown.
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Table G-24. -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 100,000 barrels and greater,

------- Within 3 days ----~---- =~==~~= Within 10 days --=-=-~- ======= Within 30 days ---<~---

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN, ALTERN, ALTERN.
v v v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Land n 0.0 n 0.0 1l 0.0 1 0.0 2 0.0 2 0.0
Biol. Res. Area 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area &4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 7 1 0.0 1 0.0 2 0.0 1 0.0 2 0.0 2 0.0
Biol. Res. Area 8 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0
Biol. Res. Area 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 10 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Biol. Res. Area 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Biol. Res. Area 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent.
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Table G-25. -~ Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)
occurring and contacting targets over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 100,000 barrels and greater,

------- Within 3 days -«=-=----- =====-= Within 10 days ---=~--- ===e-«= Within 30 days =====~--

Target PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
ALTERN. ALTERN, ALTERN.
IV _ IV v

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
Sea Target 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 3 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
Sea Target &4 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0
Sea Target 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Sea Target 6 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0.0
Sea Target 7 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 8 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0,0
Sea Target 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 12 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0
Sea Target 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 15 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 16 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0 n 0,0
Sea Target 17 n 0,0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 18 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 19 n 0.0 n 0.0 n 0.0 n 0,0 n 0.0 n 0.0
Sea Target 20 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 21 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 22 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0
Sea Target 23 1 0.0 1 0.0 2 0,0 1 0.0 2 0.0 2 0.0
Note: n = less than 0.5 percent; ** = greater than 99.5 percent,
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Table G-26, -- Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean)

occurring and contacting land segments over the expected production life of the lease area, offshore loading
transportation scenario, for spills of 100,000 barrels and greater,

------- Within 3 days =-------- -=~-==- Within 10 days -------- -====-= Within 30 days -~=-----
Land PROPOSAL DEFERRAL PROPOSAL DEFERRAL PROPOSAL DEFERRAL
Segment ALTERN, ALTERN, ALTERN.
v Iv v
Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean
11 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 1 0.0
13 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 n 0.0

Note: n = less than 0.5 percent; ** = greater than 99.5 percent. Segments with less than 0.5 percent probability
of one or more contacts within 30 days are not shown.



FIGURE G-1
SEA TARGETS FOR THE NORTH ALEUTIAN BASIN LEASE SALE
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FIGURE G-2

BIOLOGICAL RESOURCE AREAS FOR THE NORTH ALEUTIAN f3ASIN LEASE SALE

9

T‘
”\\) BIOLOGICAL RESOURCE AREA
N
',—’:" 17, 174, 1720 1700 164 160 1580 Is6e
‘ ’ ’ ' t ] ' :
3 4
5. o0 @ U.S. DEPARTMENT OF THE INTERIOR
S MINERALS MANAGEMENT SERVICE
Alaska Outer Continental Shelf Reaion
1 =
Ber \,ﬂg
Diltingham c : g
13 5 -
7 fXC s {f
565 | -i/ ” Naknek
- o’ @
1‘ King Saimon
12 /~
_ BRISTOL BAY ” -
" fase s, 8 (PoriHeiden | P
Leg XY s
\ N
7 € N
?
540 \ 7/ DB Bear River mo
N, Port Moller [+]
10 4 o S °
alb ~
Cola mé (=~ 4
-~ ’ WQU"%'\')
9 8 é":,ol:\ ) 9 fﬁﬂ
Akutan | ¢
- N %, o ©
- /Dutch Harbor & @ o % ) S 6 -] an
D S - 5 Unaiasa st aN » Oce
% C:xnl‘” -f’
o lc
“m < o' DO o Pacl' so ° so 100 150
seavam 1 s b yTIA e ———ee]
alLE MILES
/ / I | 1 1 I 1 i




APPENDIX H

Biological Opinion on Endangered Species

Requested by

Minerals Management Service

Prepared by
National Marine Fisheries Service
and

Fish and Wildlife Service



-
{/‘ \\_ UNITED STATES DEPARTMENT DF‘:()MMERCE
. i O ic an e inistration
P o | NamonaL FISHERIES SERVICE

| Wastngon DC. 20835
-

F/Mell:PH

FAR 21 1884

Mr. Willism D. Bettenberg
Director

Minerals Mansgenent Service
Depsrtwent of the Iaterior
Usshington, D.C. 20240

Dear Mr. Bettenbsry:

Enclosed 1s the Biological Opinion prepared by the Hational Marine
Figheries Service (MMFS) pursuant to Section 7 of the Endangered Specles Act
of 1973 (ESA), concerning the potential impacts to endangered whale apecies of
Outer Continental Shelf (0CS) oil and gas leasing and exploration activities
10 the St, George and North Aleutian Basins.

Based oo our reviev of the best available inforsation on the proposed
leesing and exploration activities in the St. George and North Aleutian Basins
of the Bering Ses and on the hioclogy and acology of endangered whalss iu these
areas, we hsve made the folloving determinations: (1) the general conclusions
of the Jemuary 22, 1982, Bering Ses Regional and Marchk 9, 1983, St. George
BSasin Biological Opinions remain valid; (2) the proposed activities are oot
likely to jeopardize the costisned existence of the fin, huspback, bovhead,
sei, blue, or spers whalas; (3) certain of the proposed activities are likely
to jecpardize the costinued existence of the gray and right vheles; aud
(4) cumulative impscts to the right snd gray vhales may result from activities
in the Dering Sea and otber OCS araas. BHowever, additicnal inforsation is
peeded before & more raliable opinion can be rendered on such cusulative

impacts.

The WMFS beliaves that the DOI can plan activities assoclieted with OCS
o1l and gas leesing and exploration in such a way as to avoid the likelihood
of jacpardizing the continued existance of the right and grey whales. The
Blological Opinico contains resscnsble and prudent alrernstives that DOI can
adopt to meet that goal.

Consultation must be reinitiated if there are subeequent modifications to
the proposed sction, if e speciea or critical habitat that occurs in the srea
covared by your program is subeequently liated, or if new informstion reveals

impacts of the identified activities that may affect ilisted specles. In
addition, consultation must be reinitiated before developaent and production
activities occur in the area.

1 look forward to continued cooperation during future consultations.

Sincerely yours,

s

‘//' William G. Cordon

sistant Adainistrator
for Fisheries
,

Enclosure

H-1

Endangered Species Act

Section 7 Consultstion - Biolegical Opinion

Agency:

Minerals Manageaent Service

Activities Considered During Consultatjon:

011 and Gas Leasing and Exploration--St. George Basin and North Aleutian Basin

Consultatjon Conducted By:

National Marine Fiasheries Service

Date of Issuance:

MAR 21 1584

Background:

By latter of Septesher 28, 1983, the Minerals Management Service (MfS) of the
Department of the Intarior (DOI) requested reicitiation of forsal comsultation
wvith the National ¥srine Fisheries Service (NMFS) under Sectioun 7 of the
Endangered Species Act (ESA) for two proposed lease sales on the Outer
Continental Shelf (0CS) of the Bering Sea: the 5t. George Basin (Decezber
1984) and the North Aleutian Basin (April 1985) proposed lease offerings.
Because these proposed lease offerings are schbeduled within five months of
each other, snd will be addressed in a single environmental impact atatement
(EIS), end because the snisals and ecosystems in these adjoining lease sTeas
are siailar, the MMS requested that formal comsultation consider both sreas

simultaneously.

On October &4, 1983, a formal Section 7 consultation meeting was held betwveen
MMS and WMMFS. At that weeting MMS provided MNMFS with information available on
the two proposed lease offazrings. This information consisted of saps of lesse
area boundaries, draft exploration and development scenarios, proposed
alternatives and stipulations, and oilspill risk analyses to be included in

the EIS.

Previous consultations have been conducted between NFS and MMS for this
region of the Bering Sea OCS. On January 22, 1982, the NMMFS issued a regional
Biological Opinion for proposed OCS leasing and exploraction in four planning

areas in the Bering Sea. Oun March 9, 1983, the NS issued a Biological
Opinion for St. George Basin Lease Sale 70, which was held on April I2,
1983. 1Information now available on the two newest proposed lease offerings
warrants reexamination of these earlier Biological Opinions to determine if

the couclusions they contain remain valid.

This 1s the WMFS Biological Opinion for the proposed lease offarings 1in the
St. George Basin (December 1984) and North Aleutian Basin (April 19853) areas
of the Bering Sea region. Except as modified hereia, the information and

conclusions of the aforementioned earlier Biological Opinions remain valid.

We incorporate these Biological Opinions herein by reference.

Naw Information on Endangered Whales {n the Southeastern Bering Sea:
Little new iaforwacion is available on the species of endangered whales
inhabiting these lease areas. Aerial surveys conducted im 1982 and 1983
(Leatherwood and Evans, 1982) have recorded sdditional sightings of several

vhale species within the proposed lease areas, but have mot resulted in any



iacreased understanding ¢ vhale sbundasce or distributions in the

southeastern Bering Sea.

Our knovledge of gray vhale abundance and migratory patterns remains as
described 1n earlier opinions. Cray vhales are wost abundent along the
perimeter of the North Aleutian Basin lease area in the spring (late
March-June) vhere they follov the uearshore vaters on their northbound
uigrations (Brahas, ip press). This coastal migration may be hindered by
wioter sea ice {n the northern parts of Bristol Bay, snd the whales may follow
the ice edge on their path aorth. They return in the fall (October~-January)
and may traverse the lease areas io cousiderable nuabers sa they cross Bristol

Bay in a broad front heading for the Alaska Penfosula and Cuimak Pass (Rugh,

in press).

Fin vhales are tbe most common endsugered vhale speries observed of fahore on
the shelf and ahelf edge of the southeastern Bering Sea during the aummer
{Leathervood and Evans, 1982). Some fia vhales overwiuter {: the Beriag Sea

(Brueggeman, 1983).

Bumpback vhales are found in the southeastern Bering Sea fros May through
October (Braham et al., 1982). Most recent sightings have beea {n or adjacent
to the St. George Basin lease area near Un‘mak Pass, the easteru Aleutisn

Ielends, of videly distributed across the outer shelf east of the Pribilof

Ialsods.

Bovhead vhalea are knovn to have occurred iu both lease areas in the late

vinter and early spring (Braham et al. 1982). There have been four recorded

sightings since 1956. During unususl ice conditions, some bovheads are likely

to be found i{n of near the northern se-iions of the lesse areas

{Brueggeman, 1982a).

Right whales have recently been observed near St. Matthev Island during the

suapet (Bruegge=an, 1982b). The small population size of this species (less
than 200) in the Korth Pacific has precluded many sightings in recent years.
Earlier records suggest that right wvhales regularly occurred in the

southeastern Beriug Sea during the sumoer (Braham et al., 1982).

Other endangered whales, i.e., blue, sei, and spera vhales, may be occasiocal

or TeTe entrants to these waters.

Description of Proposed Activities:

A geueral description of the activities associated vith OCS leasing and
exploration, as well as exploration scenarios for St. George Basin Sale 70 and
Korth Aleutian Shelf Ssle 75 were giveo in the Bering Sea Region Biclogical
Opiuion (pp- 6-10 of Attachment 1). Suhsequent information on the exploration
scenario for St. George Basln Sale 70 vas given in the Draft and Final
Eovironmental lmpact Statemeants for tbat sale (DOI, 1981 and 1982). This
informition is incorporated herein by reference. This information suggeets
that any explorstory drilling probably would be conducted fros either
dri)1ships or semisubmersitles. Because of vatar depth, gravel islands
probsbly would mot be used. Depending on the extent and distribacion of
aeasona] sea ice, drilling might continue throughout the year or stop during

the vinter when sea ice 18 present (Bameedi, 1982).

Some additional information is available on the lease sales and the activities
that may Ye associated vith pre-lease and post-lease exploration ip the nevest
proposed lease offering areas. Deferral alternatives have been fdentified by
the MMS for the St. George Basin offering that would include a 50-aile

deletion of tracts around the Pribilof Islands a 4/or a 50-mile deletion zone
around Unimak Pasa. Defferal alterratives identified for the Korth Aleutiaa
Basin lease offering iuclude deletion of the eastern tracts in {inner Bristol

Bay and/or a deletion of “racts vithin 25-miles of shore along the Alaska

Peuninsula.

Exploration scenarios for these sales identify Cold Bay as the location for
air support facilities and Cnalaska/Dutch Karbor as the marine support base.
Estizates of the numbe:s of drilling rigs and exploratory wells to be drilled
oue exploratary rig will

are the same in each of the lease offering areas:

érill one well per year in each ares, beginning in 1986 and ending in 1993,

Potential lmpacts to Endangered Whales in the North Aleutian Basia:

The kinds of {cpacts to endangered vhales that cay be expected from OCS
leasing and exploration were discussed in the Berfng Sea Region and St. George
Basin (Sale 70) Biological Opinions. Ko nev information {s available on
specific fcpacts of concern fo the St. George Basis area. The specific
impacts of conceru for the proposed North Aleutian Basin lease oifering
require addi:ional discussion since further details of the proposed activities

are now available.

Pin, gray, and huapback vhales are the species most likely to ichabit tbe

southeastern Bering Sea, residing there from approxinmately late March through

Decegber (Brahas et al., 1982). Cray vhales probably are the first of these

species to arrive. They begin entering the Bering Sea through Unimak Pass fn
April. Aajor concentrations of gray vhales can be found in Unimak Pass
immediately adjacent to Unimak Island and along the coast of the Alaska
Peninsula in late March through May during the peak of their migration. If
sea fice {a present, gray vhales may migrate aloug the ice edge and in lesds
that forw as the ice recedes. During the spring, gray vhales would be
especially vuluerahle to noise and vessel traffic disturbsnce in Unimak Pgss
aod to any oilspills that may reach this area. Fin vhales and humpback vhales

also may use Unimak Pass in the lare spring but at lower densities.

In the summer, fin and huopback whales continue to euter the Beriag Sea
through Unimak Pass, and possibly other pssses along the Aleutian chain, snd
occupy the shelf and upper slope of ocuter Bristol Bay. A small portion of the
gray whale population inhabits the waters around the Pribilof lslands during
the susmer. Some right whales may also be present duriag the summer in

portions of these lease areas.

By late fall, these vhales begin leaving the Bering Sea. The southward

migration routes of fin, humpback, and right wvhales are not kmowvu. Gray
vhales may cross the continental shelf of outer Bristol Bay ia s brosd froat
on their way south and are found f{o high numbers along the coast of the Alaska
Peninsula and at Unimak Pass {u Noveaber and Decesber (Rugh, in press). The
southbound migration of gray whales through Unimsk Pass occurs over a scaevhat
sborter period of time then the northward migratior ia epriag, again entailing

wvirtuslly the eatire population.



Some fin whales cay overvinter in ice~free waters ir the southeastern Bering
Sea and bovhead whales oay be present in ice-covered portions of the lease

areas.

lepacts from Dilspills
011sp:11s can {zpact whales directly bv the oili=z of individuals or
indirec:zly by the effects of oil on thefr prevy. Of the two, direct ofling is

considered to be the more likely consequence of OS5 activities ia the North

Aleutian and St. George Basins.

Oilspill trajectories calculated for the southeasiern Bering Sea display
sigoificant seasonal varfation due to shifts {n vind and current patterns
(Schupacher, 1982). 01lspill trajectories during the suamer (June-August)
show predoalnantly eastward trausport of oil by the prevailing vinds and
currents, approaching the Alaska Peninsula and Bristol Bay (Schuzacher,
1982).

Trajectories from spill-sites in the southera portions of the lease

areas (south of 5330 N) could reach the ehoreliae of the Alaska Peniasula.

During the suzmer, oflspfll trafectorfes indfcate that oil also could cross
shelf vaters occupied by fin, huspback, and grav vhales, but probably would
not reach areas of known concentratioas such as the Pribilof Islaods or Unimak

Pass.

During the fall, uncontained ollspills from the lease areas also would be
transported eastwvard toward Bristol Bav and the Alaska Peninsula. Oilspills
couid transect southbound migratory paths of gray whales returniag tovard

Unimak Pass, efcher across the Bristol Bay shelf or along the shorelipe of the

Alaska Peninsula. A spill reaching the Alaska Penfasula or Unisak Pass during

Novesber or Decesber would likely affect the greatest nuaber of gray whales.

Doder winter conditionms (Deceaber-May), oilspill rrajectories from the

5t. George Basin area move to the northwest, and oil spilled i{n the northern
lease tracts could reach the Prihilof Tslands with<a 10 days (Schumacher,
1982). During winter, an uncontained oilspill mest likely would move along
the shelf edge or out off the shelf. Tf the oil encountered the ice edge it
would become associated with the marginal sea ice vhich would slow {ts further

spreading.

The only endangered vhales likely to be present in the Bering Sea duriag the
wvioter are the bovhead vhales and some fin whales. Spills occurring io
openvater may be carried northuard tovard the sea {ce front, but probably
vould not penetrate the marginal sea ice to the broken pack ice which bovhead
wvhales occupy. Some fin whales overviotering south of the ice froot could be

impacted.

Noise and Disturbance

locreased noise levels resulting from geophysical seisaic activity, vessel and
aircraft traffic, and from drilling are likely to be experienced by
individuals or groups of eodangered whales inhabiting or transiting the North
Aleutian and St. George Basins lease areas. Quantification of the effects of
these sources of diaturbance has unot been achieved. Studies have shown that
vhales exhibit apparent avoidance behaviors vhen they are in proximity of
surface vessel and air traffic, and may result io the diaruption of feeding

activity, the ioterference with socialization and comzunication, a general
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stress increase, ard the abandonoent of traditfonal use areas (Malme et. al.,

1983; Richardson, 1982; Richardson a3ad Green, 1983).

Deep seiszic geophvsical exploration using airgun arrays produces loud
undervater sounds which travel long distances. Source levels of 240-260 db re
1 uPa at I @ and frequency ranges of I07 to 330 Hz characterize this crpe of
seisaic noise. 1f the sound source is sufficiently close, disturbance,
displacewent, and perhaps soze physical lmpairsent of cetacean hearing could
occur (Brahazr et al., 1982). At greater distances, masking of comaunicatios
ané environsental perceptieon {s pos;ible. Sensitivities of endangered vhales
to this source ¢f disturbaoce is largely unknown for most species. although

studies are ongoing on its effects or dowhead vhales (Richardsor, 1983; Reeves

ez 1., 1983) and gray vhales (Maloe ii" 1983).

Cuzul, Effects:

Cunulative inpacts to endangered vhaies as a resul: of activities assoclated

with these and other lease sales are possible. The DOI leasing progran for

the Alaska OCS calls for 13 lease sales iz ten leasing areas off{ Alaska

between 1930 and 1987. Most of the ezcatgered vhales that inhabtit the
southeastern Bering Sea for portions of the year also spend time in other

proposed lease areas.

Gray vialas i parzicular are subject to cuoulative effects from OCS
activities. Thelr migration path transects at least nine proposed or existing

0C5 lezse areas betveen their southern range of f Mexico and Califormia and

their northern range {n the Bering and Chukchi Seas. Nearly their entire

Alaska habi:zat is ip proposed lease areas. Whether the cusulative effects of

OCS activities will measurably affect the health of the gray vhale population

or result in a likelihood of jeopardy cannot now be foreseen.

Fin and hucpback whales also may be subject to the cuaulative effects of OCS
activities. “ovezents of these whales are less certaio and probably less
defined than those of the gray whale. Fin vhales are a more oceanic species
that 2ay only be exposed to OCS impacts when in the northera parts of their
range ({.e., Gulf of Alaska and Bering Sea). Huapback whales, likewise, have
vinter ranges that are generally outside the areas of proposed OCS activities

and vould be subject to izpacts only vhen they are {n Alaska waters.

Right vhales, because of their decimated nuebers in the North Pacific, wight
suffer greatly from any individual lease sale containing traditional use
areas, and also may be vulnerable to cupulative effects of OCS activities in
Alaska. We knowv too little about the present distribution and migrations of
right vhales in the Bering Sea to deterzine the significance of potential
cupulazive i=pacts to this species. Should a major portion of {ts porthern
range undergo oil and gas exploration amd development, this species may be the

most susceptible of all endangered vhales to adverse lapacts from OCS oil and

gas activities.

The bovhead vhale also 1e¢ susceptible to cumsulative ilwpacts froa OCS
activities in arctic and subarctic vatera. However, the southeastern Bering
Sea 1is mot known to be a regular habitat of bovhead vhales and presumably OCS
activities 1o thie area would mot significantly contribute to the iapacts to

vhich this species may be exposed.



It is faportant that OCS act ivities are monitored for indications of
cusulative effects to endangered vhales. This is a long-~termw effort that will
fequire careful planning and a dedicated comxitaent throughout the life of the
OCS program. M5 should regularly reviev the status of OCS activizies for
potential cusulative effects in planning this research and {no conducting the

0CS program.

Conclusions:
Based oh our review of the information on the proposed oil and gas exploratior
activities in ths Korth Aleutian Basin and St. George Basin areas and the

biology and distribution of endsngered whales s:

lable to ua, we believe that
the {oformition and general conclusions contaized i= the Bering Sea Reglon and
the St. Ceorge Basia (Sale No. 707 Biological Cpicions remaln generally

valid. Conclusions specific to the Forth Alec:iaz 3asin {(April 1985) sod St.

Ceorge Bssia (December 1984) are provided below.

Tha endsngered apecies for vhich MMFS has resporsibility that may be affected
by tha proposed activities in these sale areas are he bovhead, gray, fin,

right, humpback, sei, blue, and sperm vhales,

Sel, blue, and sperw vhales

We believe that the proposed activities are unlfcelr to Jeopardize the
cootioued existence of the sei, blue or spers vhales. Le base this opiaion on
the occasional to rare occurrence of these species 1n the southeastern Bering

Sea. It is not considerad an area of sbundance for hese whales.

Fio aod hunpback vhales .

We beliece that the proposed activities are unlikelr to jeoparéize the
contioued existence of tbe fin and huapback vhales. Ve base this belief on
the widespread distribution of these species in the North Pacific and Bering
Sea and oo the unlikelihood that individuals of eitber apecies vould be found
concentrated in any portion of these lease areas for any particular length of
tise. Thus, any impect resulting from these sales, at most, would be likely
to affect only & fev indivi{duals and would not result in jeopardy to the

contionued existence of tbe populazion.

We quslify this determination, however, oo the assuzption that the North
Pacific fin and humpback populatioas consist of single stocks of wvide ranging
and intermixing ind{viduals. It is possible that those vhales ichabiting the
ktlb‘ Sea may represent distimct stocks or subpopulations from those ian the
Gulf of Alaska. Ruapback vhales, in particular, may segregate aa summer stocks
in the Bering Sea as they do io the Gulf of Alaska (Prince William Sound and
Southeast Alaska). 1If this 1s true, a Bering Sea stock of these vhales
inhabitiog the ¥orth Aleutian and St. George Basins lease areas may be of
{octeased vulnerebility to oil and gas imwpscts. Greater research on atock

identity, particularly for humpback whales, 1s needed.

Bowhead vhales

The RES concludes that toe proposed activities are not likely to jeopardize
the continued existence of tbe endangered bovhesd wvhale. This conclueion is
based upon the belief that few bovhesd whales occur io the lease sale areas.

e ceution MMS that out oo jeopardy conclusion is dased ou relatively little

research concerning bovhead wnale activity in this area. Bovhead vhales are
generally believed to overvinter in and migrate through ice-corered vaters to
the vest and/or north of the proposed lease -areas (Brueggeman, 1982a), but
dore site-specific information concerning the vinter-spring habitat usages,
such as migration, reproduction, and feeding, of bovhead vhales is needed.
Although the southesstern Bering Sea is sot known to be a norsal winter
habitat, the coaplete winter-spring movements of this apecies are unclear.
Consultstion sust be reinitiated if nev infortation becomes svallable

regarding bovhesd vhale occupstion of either lease sale area.

The RFS believes that certain of the proposed activities 1n tbe St. George

aod Sorth Aleutian Basins lease sreaa are likely to Jeopsrdize the continued
existence of the endangered gray vhale. O1ls;ills end disturbsnce ftom noise
vould ba likely to result in adverse impscts to grey vhales when they migrste
through the southeastern Bering 5Sea in the spring snd fall. Our conceras for

potential impacts to the gray vhale sre discussed below.

A. Oilspills
The RFS beliaves that an vncontrolled blowout or major oilspill in the vaters
of the southeastern Bering Sea during pesk migration periods of gray whales is
likely to jeopsrdize the continued existence of the species. Such an event in
the spriag (April to June) or late fall (Novezber and Decembar) has the
potential to affect the greatest oumber of gray vhales. Ve bese this belief
on the known abundance of these vhales 1o or adjacent to the proposed lesse

areas at these times of the year, and on the projected movemeats that as

uncontained oflspill would take towards areas likely to contain cmigrating

whales.

Spring and late fall are transitional periods berveen suamer aad wvinter
aeteorologicsl and hydrographic conditions (Schumacher, 1982), end there
exists considerable uncertainty and variadility in the projected oilspill
trajectories for these seasons. Nevertheless, ve are particularly concerned
that an oilspill from either the St. George or Sorth Aleutian Basins lease
areas could reach Unimak Pass or the north shore of the Alaska Peninsula
during either season and could affect a significant nuober of these whales.

An 0ilspill during the fall may also intercept nuszerous grav vhales wigrating
across the shelf from Nunivak Island to the Alaska Peninsula. little is known
concerning the size of the migratory population using this route, but there is
recen: information that this way be a significant =migratery corridor for mans

gray vhales (Rugh, in press).

The NMFS believes that the DCL can develop suitable measures for oilspill
prevention and oilspill cleamup to ensure that any spllled oil does not reach
these important habitats. The DOI can plan exploratior activities to avoid
the likelihood of jeopardizing the continied existence of this species, as
required by Section 7(a)(2) of the ESA. Belowv we of fer reasonable and prudeat

altervatives that the DOl can adopt to meet this goal.

3. Noise
1. The NMFS believes that the fupscts of drilling aolse from the proposed
lease areas are unlikaly to jeopardize the continued existence of the gray

vhale.



2. Se believe that openvater geophysical seisalc survers (“deep seismic™
using ai-gun arrays) would be likely to jeopardize the continued existence of
gray vhales 1f such activity forced thes to alter their norsal migration
routes around or across Bristol Bay or prevented thes from using the Unissk
Pass migration corridor. The DOI can plan these surveys to avoid adverse
impacts to gray vhales and thereby avoid the likelihood of jeopardizing the
continued existence of the species, as required by Section 7(a)(2) of the
ESA. Below we of fer reasonable and prudent alternatives that the DOI can
adopt to meet this gosl. Ue believe that high-resnlution (“shallow seismic”)
surveys using weaker energy sources would be unlikelr to jecpardize the

species because of their reduced range of ef fects.

3. Ve believe that vessel and aircraft traffic resulting froe these lease
sales would be unlikels to sigoificantly increase present levels of traffic 1o
or oear grsy vhale habizats, and would not be likely to jeopardize the
continued existence of the species. Eowever, we have recommended that a

1500 ft minimun altitude be observed by aircraft over areas occupied by

endangered vhales to lessen the likelihood of hLarasszent.

C. Physical Impacts
Because 0o gravel islands will be constructed and low levels of exploratory
drilling activicy are sancicipated, the NMFS believes that drilling platforms
and ctber related structures, vessel traffic and other activities assoclated
wvith exploration that may cause physical iszpacts to grsy vhales (i.e.,
collisions) or result in habitat alteration are unlikely to jeopardize the

continved existence of this apecies.
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D. Cunulative Ispacts
The gray vhale poteatially is subjected to {mpacts from oil and gas sctivities
throughout 1ts rsnge. Because of the relatively short history of OCS
activities in Alaska, we are unahle to identify the level of cumulative
impacts bevond which there would be significant adverse iopacts to the
endangered gray vhale. Therefore, we sre uynahle to reach a conclusion as to
the likelibood of jeopardizing the gray vhale from the cumulative effects of
oll and gas activities. The KMFS believes that considerably more attention
should be given to potencial cuaulacive lopacts 0 gray vhsles {n plaaning all

OCS o1l snd gas activities.

Right vhales
The RUS believes that certain of the proposed activities are likely to

jeopardize the continued existence of the endangered right whale.
Historically, the aoutheastern Bering Sea vas norzal habicat for the North
Pacific right whale (Berzin and Doroshenko, 1982). At present, this apecies
‘s known to occur north of the St. George Basin duriag the opeowater season,

ap? may inhabit the St. George Basin area also. Although observatioms of

right vhales in the Bering Sea are rare, tvo individuals were aighted near
St. Macthev Island in the summer of 1982 (Brueggeasn, 1982b). Becsuse of the
possibllizy of site-Iidelicy for traditional use areas, right vhales may
re«ppear seasonally in some areas. Our concerns for potentisl impscts to the

right whale are discussed below.
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A. 01ilepills
The WMFS believes that s major oilspill or uncontrolles blowout in areas wtere
aud vhen right vhales would be affected 'would be likelr co feopardize che
continued existence of the species. We bass this belief on the critically
small population size (less than 200 individuals) of the North Pacific right
whale. Because this species 1s nearly extinct, we believe that adverse
impacts to small oumbers of right whales probabdly would have severe adverse

Fefects on the entire population.

Therefore, we believe that satisfactory precautions must be taken to prevent
impacts to right whales froam spilled nil. The NMF3 believes that it {is
possible for MMS to plan and conduct activities during the exploration phase
in the Rorth Aleutisn Basin and St. Ceorge Basin areas to avoid the likelihood
of jeopardizing the continued exisvence of the right vhele. Below we of fer

reasonable and prudent alternatives that the DII can adopt to meet this goal.

B. Koise
1. The KMFS believes that the impacts of drillicg zoise iz the proposed lease

areas are oot likely to jeopardize the continued existeace of the right vhale.

2. We believe that “deep seisaic™ geophysical survevs using airgun arrays
wvould be likely to jeopardize the coazirued existeize of the right wvhale 1f
such activities disturbed the feeding, mating or calf rearing activities of
this species. We believe that 1t 1is possible for the DOI to plan these
activities in such & manner as to avoid impscts to the right vhale and
therefore avoid the likelthood of jeopardiziug the continued existence of this

species. Below we of fer reasonable and prudent altematives that the DOI can

adopt to oeet this goal. We believe that high-resolurion (“shallow seismic”)
surveys using energy sources considerably weaker than airguns would be

unlikely to jeopardize right vhsles.

3. Ve belfeve that vesse]l and afrcraft traffic could teaporarily displace
right vtales froa traditional use sreas as well as disrupt feeding or social
behsvior. This could jeopardize the continued existeuce of this specles.
Belov we of fer reasonable and prudent alternatives that DOI can adopt to avoid

the likelihood of jecpardy to this species.

C. Physical Ispacts
The RMFS believes that drilling platforms and other structures, vessel
ctraffic, and activities associsted with explorstion {n the proposed lease
areas that may cause physical impacts (i.e., collisions) to right wvhales or
reault io habitat alterations are uniikely, and therefore not likely to result
in jeopardy to the continued existence of this species. We emphasize that
this conclusion is based upon limited data on the extent of such activities or

on the presence of endangered right vhales ia these lease areas.

9. Curulative Impacts
The tight whale potentislly may be most susceptidle to cunulative impscts
rasulting from OCS sctivities. We believe that adverse iopacts to the right
vhale from such sctivities would be likely to jecpardize the continued
existence of tbe species due to its critically swall populatfon size.
Presently there is not sufficient fnformation or the distributiocn, migration,
and habitat use of right vhales to determine the significance of potential

cugulative impacts to the species. Therefore, we are unabdle to reach a



conclusion as to the lixelihood of feopardy to right vhales resulting from
cusmlative effects of oil and gas activities. The SMFS believes that
consideradbly oore atten:ioa should be given to these fapacts to right vhales

in plaaning all OCS oil and gas activitles.

Reasorable and Prudent Alternstives:

Section 7(b) of the ESA requires that the NMFS suggest reasonable and prudent
alternazives that the DOI can adopt to avoid the likelihood of jeopardizing
the contizued existence of endangered species. Belov we provide reasonable
and prudent alternatives concerning the proposed North Aleutian and St. George
The DO1

Basins lease offerings. wust develop appropriate measures Lo eusure

that the proposed activities are not likely to jeopardize the continued

existence of the endangered gray or right whales.

Oilspills

Major oflspills or well-bloucuts can have severe aiverse impacts on right

wvhiles that may be present in or near the proposed lease areas during the
openvater seasdn, and op gray whales duriag their spring aod fall migrations
through Tiwak Pass and {o the southeastern Bering Sea. The DJI must ensure
that the wvaters in and adjacent to areas inhabited by right vhales and
migrating gray vhales are free of spilled ofl. Ia developing the necessary
stasures to provide this assurance, the DOI should carefully coasider the ciwe
oecessars for lessees to control a blowout and cleau up spilled oil as well as

the environmental conditions that may affect the time necessary for clesnup.

To avoid the likelihood of jeopardy to the gray whale, we believe that the
identified alternatives given by MYS of leasing deferrals vithio a 50~alle
radius of Unimak Pass and the Pribilof Islands, and within 25 miles of shore
along the Alaska Peninsula, will substantially reduce the risk of oflspills to
gray vhales and should be adopted. To provide protection for right whales
that may occur in or near the proposed lease areas, the DOI should develop a
measure for temporary suspension of drilling, wheu it can be done in a safe

manner, if right whales are encountered or believed to be present in the

vicioity of a drilling operation.

Noise Disturbance

Deep seismaic geophrsical operations should only be conducted in wvaters near
Unimak Pass or along the Alaska Peninsula at times of the vear and {a such a
manner that do not distucb the spring and fall migraticus of gray whales in
the southeastern Bering Sea or through Unimak Pass. Deep seismic geophysical

operations should not be conducted in the lease areas when right whales are

present.

Tessel sod aircraft traffic should maiatais miniou= approach distances froz
tight vhales {(one cile horizontal, 1500 feet vertical) and should avoid areas

known to be inhabited by right whales.

The W{FS should be consulted in developing the guidelines necessary to meet
the above criteria, which should include monitoring for the presence of right
and gray whales by those engaged in OCS activities. 1Ia this regard, ve

believe that the provisions contained in the Final Notice of Sale for
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St. George Basin lease Sale 70, 1f adopted for these lease sales, will avoid
the likelihood of jeopardy to gray and right vhales from coise disturbance

iwpacts.

Research Needs:

The WMFS recognizes the valuable research efforts cooducted to date by the
Eavironmental Studies Program of the Alaska OCS Office of MMS, and we
encourage their continustion. Below we provide our assessment of the kinds of
additional information that need to be obtained before NFS can forwulate a
more thorough Biological Opinfon concerning the likelihwod of jeopardy to
endangered vhales from future OCS activities ip the North Aleutian Basin and
St. George Basin. Although we need better inforzazicn or all eadangered whale

species in this area, research efforts should ezphasize the fic, gray,

huapback, bovhead, aovd right wvhale.

A better understanding 1s needed on the effects of oll on large cetaceans,
either from ditect contact with spilled oil or as a resulr of indirert effects
througb changes in food supplies. The effects of oil oo potentially seusftive
tfasuyes such as the skio, eve, or respiratory scTsieo are oot certainm.
Ingestion of ofl may affect feeding ability (i.e., baleen fouling), digestive
and metabolic processes, and could he toxic to cetaceans in sufficient

An sbility of latge cetaceans to detect and avoid ofl would reduce

dosages.

the potential for these effects, but this ability is not kmown.

Roise may affect endangered whales. The types and levels of noise necessary

to elicit behavioral responses sre poorly known for mest species. The

relative sensitivity of different species and changes ip sensitivities under

different conditions are alss unknown. In particular, the potential effects
of geophvsical selsmic explofation on cetacean behavior needs to be studiel.
Short-tern responses 10 noise are being studied and these studies should be
continued. A better understanding of the behavior and social systems of rhese
“hales 1s needed to understand the relevance of these responses to long-ter=

effects on the species.

The distribution and abundance of endangered whale populations ia the

southeastern Bering Sea are still largely unknown. Abundance, seasons of

cccurrence, and migration paths need better definition for all species.
Continued systematic aerial and shipboard survevs covering all seasons are
necessaly to acquire more reliable population estimates and more quantitative

habitat usage information.

For humpback whales specifically, a study of stock identity using photo-
fdentificacion wethods is important. Such studies elsevhere in the easters
North Pacific have provided a valuable data base from vhich to cozpare

iadividuvals and assess stock segregation and local habita: use patteras.

Unimak Pass is essential to the normal movements of most whales that enter aod
leave the Bering Sea. The use of Uninak Pass by these whales has been
adequately documented only for gray whales. Better infornation on the

szveneats of other whales through Unimax Pass, and the southbound movesenrs of

gray vheles across the southeastern Bering Sea is needed.
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The cunulative effec:s of OCS activities are & oajor concern especially for
the development and productioo phases, and deserve greater attention for the
reasons nent ioned earlter.

Recoadendations:

Seczion 7(a)(l) requires that Federsl agencies utilize their suthorities in
furthersnce of the purposes of the ESA by carrying out prograas for the
conservation of endangered and threateoed species. To help the DOl meet this
responsibilicy with reapect to OCS activities in the Bering Sea, the RFS
offered additionsl recommendations in the Bering Sea Region Biologicsl

These recozeendations are

Opinion, and for the St. Ceorge Basino Sale 70 ares.

repested belov.

1. Ve recomoend that S continue to fund researc: on the distribution,
sbundence, and habitst use of endangered whales {n the Bering Ses. Ve
racozsoend that MMS support those research needs for the North Aleutian Basia

sud St. George Basin areas that are identified earlier in this document.

2. We reconzend that M¥S conduct long-terz monitoring of the locstions and
movenents of endangered wvhales in the southeastern Bericg Sea relative to the
locations exploration activitles, to assure that vhales are not being affected

by these acctivities.

3. We recoadend that ™S continue efforts to understand the impacts of
211apills and noise on endangered vhales, Specifically, ve recoawend the
implementation of studies on the impscts of seisaic geophysical noise on
vhalea, especially gray vhales, in the Bering Sea, and a contiouation of these

studies for other vhales, such as the bovhead vhale in more northern vaters.

4. We recozzend that XMS support efforts for the photo-identification of
bumpback whales in the Bering Sea to assess the questions of stock separation,

seasonal movezents, and habitat utilization.

5. Sioce the occurrence and distribution of cetaceans in the Bering Sea is
not well imown, the \MFS desires to expand the existing data base. Analvsis
of historical whaling records say provide izportant habitat use information
and sessonal distribution of many of the comzercially exploited whale species
that occupy zhe Bering Sea, and we encourage these vhaling records to be
analyvzed for this informatiorn, We further believe that the proposed
exploratory activities furaish a valuable opportunity for obtaiaing additioual
sev information oa1 endangered whales, and therefore request that sll large
cetacean sichtings during exploration activities be required to be reported to
the Platfores of Opportunity Program of the Natlonal Marine Maacal

laboratory. Tne XMFS will furnish identification guides.

6. Ye recoamend that the Bering Sea Biologicsl Task Force, of which the NMFS
vill be a zesaber, ~ssist the DOl 1n OCS-reiated decisions for these lease
sales that zav affect endangered species and other bilological resources of

this region.

7. Lecsees should be votified, through information contained in the Notice of
Sale and the leace, of guidelines that '{essel and aircraft operators should
Attachment 2 provides

follow to svoid any potential harm to these cetaceans.

guidelines to vessel and aircraft operators to avoid harassing endangered

H-7
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whales. Since whales are sensitive to sircraft nolse, sircraft operators
ahould maintain a 1500 foot ainimum altitude when flring aver aress occupied

by endangered whales.

Opportunicies for Additional Consultatfon:

Informa! consultation will be conducted on & cootinuing basis aa necessary fo!
post-sale activities io these lease areas. During the explorstion phase, the
DOI has agreed to provide the NMFS vith all seisaic permits and vith
exploratory drilling plans, including oilspill contingency ?-lnns and any
aubsequent revisfons of such plsns. Future actfons that will affect
endsogered vhales may require additional consultation purauant to Sectioo
7(a)(2) of the ESA. These sczions will be evaluated as ther becode kmowva, and
wve will continue to review, on a csse-by-case besis, all nev information that
becomes availsble to us. The DOl should slso continually reviev these plans

to determioe 1f and when further Section 7 consultation is necessary.

Formal consultation under Section 7 must be reinizisted upon initiatioo of the
developaent phase in these and other Bering Sea lesse areas. At such time,
sny additional information evailsble on the potec:ial icpacts of endangered

whales will be evaluated, details on the locstico and magnitude of OCS

developzent will be gathered, and & aev Blologicsl Oplafon will be issued.

Formal consultation must also be reinitiated 1f: nev informatiocn reveals

impacts of the proposed exploration activiriea that may affect listed species;
the identified exploration activities sre modified in & manper oot considered
herein; or a nev species is listed or critical habitst is designsted that say

be affected.

This biological opinioa in no vay permits the takiag of any endangered

wvhales. Taking of such species, unless properly peraitted, 1s ptohihized
under Section 9 of ESA and under Section 102 of the Marine Mamzal Protec:ioa
Act (MMPA). Section 17 of the ESA states that uniess othervise prwu_led, no
provision of the ESA shall take precedence over any more restrictive provision
of the MMPA. Under Section 101(a)(3)(B) of the MPA taking of depleted
species of marine mas=als can be permitted only fot scientific purposes.

Accordingly, a0 statement concerning incidental taxings pursuant to Section

7(b)(4) of the ESA is appended to this opinion.
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tr, Rotert Burford
Mrector

fureaun of Land Hanagenent
Lepartnent of the Interior
Uashington, D.C. 20240

Dear lir. Burford:

Encloscd 1s the Riological Opinion prepared by the Mational Marine
Tisheries Service (IRIFS) under Section 7 of the Cndangcred Species
Act of 1973 (ESA) concerning the fmpact of the Outer Continental Shelf (OCS)
ofl sed gzs lessing progran and sssocisted explorstion sctivities fn the
Bering Ses Rerion on endsngered uhsles. Activities associsted vith production
and developnent will be considered in future consultstions.

based upon our evaluation of the svailable infornition cencerning the
dinlogy and distribution of endangered wvhales and the nature, extent and
location of OCS activities the Mational Marine Fisheries Service (MMFS)
concludes that there 1s insufficient information to tuke a reliable
determination concerning the likelihood of jeopardizing the continucd
exfatence of endsngered whalea. Despite the inconclusive Biological Opinfon
the I2(FS believes that 1t is possible for the Department of the Interior (DO1)
to plan 0OCS explortory sctivities in the Bering Ses Region so that thcy are
not likely to jecpardize the contimued exiatence of endangeted vhales. This
helief is baaed in part upon POI's intention tn reinitiate consultations
pursuant to Scction 7(a)(2) of the LSA for future lease sales in the Bering
Sca kerion, The DOI should also examine additional information on
0CS activities in the Bering Ses Rerion and on the biolofy and distribution of
endangered vhales to deternine if additional Section 7 consultstions ere
required. Our Biological Opinion includes ressonable and prudent alternatives
snd reconmendstions to assist DOI in planning OCS sctivitiea in the Bering Sea
Region and fulfilling its obligations under Section 7 of the ESA.

The Bioloriical Opinion also provides DOl vith an indicstion of the
infarmation that MIFS must have befotc & relisble determination on the
likelihnod of Jeopardy to endangered vhales from OCS sctivities in the Bering
Sea Repion can be nade. The MIFS {3 svare of the considerable research .
efforts on endanpered vhales that the Bureau of Land Hansgezent has sponsored
or conducted. UWe applaud thie effort and encoutags its contirmation.

Coneultstion slso cust be reilnitiated 1f there are subsequent
todifications to the proposnd action, 1f a specles or critical habitat that
ocairs in the arce covercd hy your progran is aubcequently listed, or 1f new
irforoation reveals iapacts of the fdentiffed activity cthat oay affect listed
apccies. In addition, consultation must be Teinitiated befnre developuent and
ptoduction activities occur in the Bering Sea Region.

e lock forvard to contimued cooperstion durine future consyltations.

Sincarely vours,

/ss ngo{_/

«il1l12 G. Cordon
Assistant Adwinistrstor
for Fishrerics
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Eccangered Species Act

Saction 7 Coxsulzation - 3iological Opinion

Buresu of Land Marajezent ant U.S. Ceologizal Susvey

Activizies Constdered Durisg Cors:l:ation: OCuter contizental shelf oil and

gas leasiag an! exploration ia the Baring Ses Region encccpassed by propoaed
lesse salas in Dortoan Basin (37, 88, 99), St. Ceorge Basin (70, 89, 101),
Sorthara Aleutian Shelf (73, 92), and Navarin Basic (83, 1C7).

Corsultstion Conducted 8y:
Alsska Regico

Razionsl Marine Fisheries Service (:21F3),

Rackground
On Juns &, 1983, the Buresu of Land ‘anegrsert (8LM) and the U.S,

Geolagical Survey (USGS) requested fcr=sl joirr zegioaal coosulistion pufsuan:
to Section 7 of the Indangsred Species Act of 1973 (Z5i) on four proposed
outsr conticental ahelf (OCS) oil and gas lasse aale srass in the 3ering Ses
legion ({.s., Korton Sound, St. Georgs 2asin, YNor:thera Aleutisn Shelf, and
Navario Basin) vith regard to potancial fzpacts of the Departsant of the
laterior‘s (DOl) OCS oil and gas prograz on ndu.-.;l:.ud and threstenad species.
As & result of that request, repraseatatives of 3L, USSS, and RAFS 22t ia
Anchorags, Alasks on Juns 23, 1980, to discuss endangered species that might
ba affscted by the proposed regional OCS ofl and gas asctivities.

The MNFS sgrend to conduct an “aggregite” consultation for OCS oil and gas
leesing and exploratioe in the Bering Ses Reglon encospsssed by the propcaed
lease salas in lorton Basin, $t. Ceorge Masin, Forthera Aleutisn Shelf, ead

Mevarin Basin. An “sggragste” coasultation, as described in

2
$G CFX Saction 402.04(a)f3), 43 F2 871, {s an efficient spproach to ccaply
vith eonsulzation requirecants of Section 7(a)(2) of the ISA, in that the 3iM
and USCS will os awsre of additjonal inform=ation azeds and potantial Hroblens
ar sa early phase 23 the oil and zas lessiag progzsa ia the 3ering Sea. Tiis

i3 IMFS’s 3jological Opiofon for OCS gas and oil less

ing progras 13 the Zering
Sea Aegion.

Although DFS corsidered the entire range of OCS activities in the
consultstion procsss, this Biological Opinion addresses only the leasing and
exploration phases of OCS activities in the Bering Saa Rezion. Activities
covered by this opinion include pre-lease exploratioa (Zeopirysical surveys and
Continental Of{shore Stratigraphic Test Wells (COST Yells)), the lease sale,
and post-lease exploration (geophysical surveys, construction, exploratory
¢ézilling, and sssociated suppost sctivities). BlLM-sponsored research om the
distribution and ebundance of endangared vhales, and on the effects of o1l and
other OCS sctivities has not been coopleted. When available, TS will reviev
the resul:s of the* cu.-.ple"ud studies and plans for falure exploration. DOL
!ndicated that consulzation will be reinftiated for each lease sale fn the
Berirg Sea Region. In additica, DOl aust review expioration plaas and
sctivities to detaraine vhelher consuliations on those fadividual activities
oust be reiaitiated. VWhen the developzen:i and production phases are reached

snd as information on the specific impacts of the activities, inzludiag the

cutulstive 7acts of the progrit becooes avatlable, ferzal consultatiam bust
be refaiziated.

Consultation waa conducted for the ‘eight andangered species of vhalas
listed below. Ho other listed apecies for vhich RMFS is responsible eccur ia
the Bering Sea. Thera are no species proposed for listing or any designsted

or proposed critical habitat in the Baring Ses Regioa.

Sciencific tame

Cooron ane

Right Jhale Jalaena

Bovhead Vhale 3alsens

Gray Whale schric! 2

Fin Whals aliencotera pavsalus

Sei Phale alaencpteza borzalis

Blue Yhals alaencozers susculus

Suzpback Yhale apters zsvaeancliae

Sperm Uhals hysetec zaczocephalus (= P. catados)

Appendix I givas faforastion abouz the Pspulatiz: size, status, and

occurrence of each of the salengered vhalas in the vatious lease areas.

This blological opinion diecusses tha distridutisn of endangezed vhales in

the Beriag Saa Region under consideration for OCS c¢il and Fas laasing, the

type and scope of the proposed explorstory sctivizie:, the possidls iopacts of

pre- and post-sale explorstion activities on endangezed whales, and the
resesarch requized to gather additional dsts snd izicr=atjon. Ttis opinfon
addresses the question of vhether lesse sales snd wipiozation sciivities in

the Bering Sea ara likely to jaopsriize the contituel existence of endsngecel

specias of =hal

Proposad lassa ireas As Wrale Eabitars

. Ths faur proposed lease sreas of tha Becirg Sea 4te izporzas: to the

noraal activities and movasants of endangered vhales. The lease areas

encoapsss vhale habdiiats the: are vizal to the s of carts‘a of these

species. Individuslly, end collectiveiy, OCS activiiies ia these leess areas
have the poteatial to h“ars populations of endanzers? vhales.

Bovhaad soé gray vhales frequesnt the area north of St. Lavrence 1slsnd axd
west of Sladge Islend in the cuter Norton Basin aria (vest of 166%7
longitude). This ares 1s vital to the spring and fall migrations of the

bovhead and is & msjor feeding area for the grey thals. The lagocns and

H
nearshore coaszal sreas around S:. Laurence Island, aspecially nesr the
vestern, southesn, and eastern ends, are iaportant feeding greunds for gray
Ghales ia the suocer aad Isil. Chirtxof Zasin, north of St. Lsvreoce Liland,
is a3 extresely imporzant Zseding ares for many gray wvhales duriag the suatar
ans early sutumm.

The Beriag Strait is an 1aportant sigratory corsidor for bovhead, gray anod
sone huapdack and fin whalas traveling o and froo sunoe: feeding arounds in
the Chukeri and Beaufart Seas. Bovhead vhales Zollow opea leaés ia the psck
ice to move north through the Bering Strait in April-May, and uunrn' south
through the Bering Strait anead of the pack ice ia Moveaber-Deceaber. Gray
and hunpback whales travel through the dering Strsit fros June to October when
the pack ice is absent or sparse.

Tin, hunpback, aad perhaps sei whales sessonally occur iu or atjaceat o
the outer llorton Basin ares. Although right vhale.s forwerly fed {n this ares
during suamer, neithesr ther aor bluo- nor spe=s whales are known to occur theve
cow. laner Horton Sound is only occasionally occupied by any of these whales.
The entire westera Arctic population of bowhead vhales cay ovarvinter {a

the hroken pack ice of the central Bering Sea, maialy south and west of

ps farther

St. lLacrence 1sland as far south as the ice front edge, and pect
south intn open vater. Although the exact location of overvintering probably
varies with the type and axtent of the seasonal ice edge, the shell porticas
of the %iavaric Lasin oust be considered an importaat bovheazd whale
overvintering area.

The outer shelf edge of the lavarin Basin ares also may he saasonally
jmportant as & suooer feeding aves for the fin vhale, and possidly the
The

huophack vhale. Its f{mportance to the Pacific right whale is wokaovn.

other vhale apecies probably are only occasional visicors to this arss.



fhe St. Ceosrze 3asin arsa is iahabited br zray vhazles from sprizg tarough
fall D:riag the susoer, a fev doten gray whales feeZ in shallov wvatets off

Z Islaads. 4 latge sezdent of the gray vhale population provebly

es souctavd directly thrpugh the northeast po=iion of the Basia frea

s-i-Ocicber to late Deceaber,

Unizix ?ass, sousheast of the St. George 3asia artes, 1» an Inportent

cigratory corridor for the sctire eastern ?scific populsation of gray whales.

Crzy vhals movedents north through Unimak Pass pea: ia dpril acd May, and the

acd Deceavear. The Pass

southuvatd retusn tarough the Pass, peaks {n llov
is used by other species of vhales as well.

Fia e22 humpback whales occur sessonslly in the St. George 2asia im the
lazs spring and suomes, 7in whaies appear td concenirate over the continextal
slope azé shelf edge. MHunptack vhalas are fouad throvzhou: the lease ares;
zost sighiings are nesr cthe Aleutian aad Pribilof Islards.

& few {adfviduals of the ccher shdle speciss siss =ay be found
occasionally ia this ares, mostly it the suazer aaé fall. 4 fev bovhsad
whalas have 4lso besn obssTvel in the not:hwes: perziczn cf the lease araa, ali
in early spring.

Northern Alectian Shelf:

Alpost the entire population of the gray whale ;isses nesr the North
Alsutisn Sael! area duriag migracion northuard ia April-June and southuard f{n
late October zhrough Decenber. The cast shore of Laiaak Pass i3 the focal
point of the nigratory corridcr. Afcer entering the area through Unimsk Pass,
wost gray vhales migrate close to shore (withiz ) kn) and follov the perimeter
of Briscol Bay to Munivek Island. Crsy vhales feed in the shallowv coastal
araas along the norch side of the Alasks Peninsula and 3riscol 3ay during

their apriag migrstion. In the fall, most gray vhales pess vichin )} km of the

wvest and south shorss of Unimak Island as they leave the Bering Sea. Sone fin
vhales suaner along the shelf-edge, and small nusbers of hundback, blue, sei,
and right vhales may occur {a the spriag~fall period in this aree. Bovhead

and apery vhales are not knowm to occur in this ares.

Descripcion Of Prooosed Activicies

A. Pra-laase Izploration And The Lease Sals

Prior to a laase sale, gropdysicsl seisaic inforaation is gatbered oy
geophysical conpanies. In the Baring Sea this typically is done by vessel
sucveys duriag the open vater season. A considerable smoun: of high
resolution, acoustic geoplywsical exploration already has been conducted in

as unde: USCS peraits since April 15, 1975, and

potential 2ering Sea lease ar

further sur

vs provadly will be conducted {n eath area. These geophrsical
cpe-stions are carTied out vith ships up to 100 =eters in lezgih. Current
geophysical lechnology entails the use of "eir guns™ or “spackers.” A liniced
azouat of researzh (prisacily observiny resyoases of bovneaZ ~hales to these
operatiors during the suncer and fall) on the effects of these systeas on
cetaceans hus recenily begun o Arczic vaters. Results to cate hsve not beea
conclusive.

In oost lessa areas, one or more COST Wells are drilled prior to a laase
sale to optaia geological samples of the rock and ssdisentary siructures of
zhe ares. COST welis are drilled inm fhe zanne: of any exploration uell except
chac cher typically are not drilled at a-location where hydrocarbon reservoirs
are believed to exist. Results of COST well drilling provides informatioo on
vhether the sedimentary structurea contain soutce rocks end reservoir tocks
suitable for hydrocarbon generation and recention. Iapacts associated with
COST Uelis imclude industrial noise, vessel and afrcraft traffic,.drilling

muds and cuttings disposal, etc., but do not include an oil spill risk from

the vell. On-structure ¢rilling of COST Jells now is allove2 dut has not been
Tequasted by induscry for the Alaska OCS. Such an aztivity would add cthe risx

tld requite careful reulev

of an oil spill 29 the pre~lease activicies and

anc additional consultation pursuent t2 Section 7(2;{2?) of cthe ZSA.
Aczivizies izvolved wich OCS-lesase sales consis: of offering the leases,

sutaission of bids, and sweriing of lesses 2 cthe s.ccessful bidders.

8. Past-lesse Txploration

After lassa: zava beed fssued, the lassees are i::noTized, and in soze
instences trequired, to perform certain activiiies. lessees c2y undertexs

certeaia savironsental studies ac this scage as part of ctheir preparation of aa

exploration plan. These say iaclude scudies spec ilr requited bY lease

atipulations and, if needed, studies to provile cas s:ions of che air

quality, ocssnographic conditions, and flora aad Zi:ma in the leased aree :hst
may bs disturbed by exploration activitiss. Seologicsl studies say iavolve
botcom drag sampling or shallow corting. Othe: stucies =ay eeploy cettala hijh

etess O Getarsine

resolution geonhysizal fastTu=entazion such as
top2grsphy and water depch, snd sidescan sonac 2 =i: s2a dotiso
irragulsTities. These siudias use sccepted sa=;liz teshniqued that ate
passive in nature or localized {n range.

Exploration plans ideatify where and how exploratery drillicg wvili occur,

and che Eavicormental Report that accocpanies each sx;loratior plan describes

zies on the parine acd

the pozeriial iopacts of tha proposed exploration a
coascal environmants.

The type of offslwre Jdrilling unit used to dril! exploratory wells {a the
Baring Sea will depend upon many factors including savironmenctal conditions
and water depth at the site, anticipaced duration of the drilling program,
type of unit available, time of year, and econonic considerations. Depending

upon condicions, jack-up rigs, semi-submersibles, or drillships will be

nnpioycd as drilling platforas ia the 3ering 5ea, and in sone shallow areas ia

the liorton Sound ares g ¢l islands may be used. .

1t 4is 1ot Znovn a: this tise hov awuny or vherz exploratory and delizeation
vells «ill be drilled {czhe USGS has projected zhat 35 wells sy be drilled {n
the four Beriag S22 lease areas). Specific nroposals on these mactters %ill be
stated for the I{rst time ia proposecd explorazion plars subzitted by zhe
{ndividual lessees. The USGS issues drill{nZ peraits and vill estabdblish
ctiteria under their operazing orderd to regulaie the drilling activizies.
The J.5. Coast Guerd (USCG) is responsible for peraitting fixed and mobile
drilling platforas end exploratoey drilling vessels oa the OCS. <Consiructioo
of gravel islands in U.S. waters vill requize a perait froo the Departsent of
the Aray, Corps of Ingineers (COE) pursuant 2o Sectionm 10 of the River and
Harbor Act of 1899 and 3Seczion 404 of the Ciean Zater Ac:. :‘l‘hc Hat{ional
Pollution Discharze Zli=ination Sys:tea (I?DZS), created by the Clean Water Act
and adninistered by the Zavironzentsl Protectica Agency (EPA) is applicsdle to

fixed placforas and Tigs engaged in OCS oil and gas sctivities. Each of these

agencies aas consulzatior responsidilizies unde: Section 7(s)(2) of the ESa

for their involveaes: 13 these acctivizfes. ‘MFS wil! consult with chese
agencies as requized by ESA. Mdl:ior.all_v, lease s:{pulations covering these
scziviiies recain to be developed. Such stipulactions should include
protective neasurss for endangered vhales. We provide recomrerdations and
reasonadle and prudent alternatives herein to help DCI meet irs oblizations
wndef Scation 7 of the ESA. The 1MFS will reviev stipulations for their
adcquaey 1= protecting endangered vhal.:s.

C. Exploracion Scenarics

Eatimaces on the proposed exploratory activizies ia the four Bering Sea

lesse areas have beeu presented for the proposed five-vear l:h!dull.l The

'ool. Drafr Supplement to the Tinal Environmzental Ststement. Proposed
Five-yea: OCS X and Sas lrase ".ie Schedule. Jan. 1982-Dec. 196¢.
B, 66 op + six aopenc.ces,
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folloving discussion 1s based on these esctinates. It should be recegalzed

that these figutas are likely to change as 20r: detailed inforaation 13

ostained. (The lazes: proscred scheduie, (July 1281) has 2ot wvet beea
azprIved by Congress 3s recuired by lav. Currenily scheduled sale dates on

co the Juae 1980 schedule.)

sales 57 > 83 afe taken

lioricn 3asia. Sales 57, BS, 99:

The firs: ssle (57) is scheduled for Joveaber, 1982. Additional sailes are

planned for Octaber, 1964 (33) and Occoder, 1985 (99). USCS estizates zhe ofl
and gas poiential of che lorton Basin ares ac 0.71 bhillfon berrels (B2bl) of
oil and 2,17 crillion cubic feet (TCF) of ges.

Up to five exploratory rigs cay work in the area eC any given tide, aod
USGS estipates that 8 total of 20 explorator; and delineation wells would be
drilled. Jack-up Tigs will oe preferred equipcent for opeTations duriag the
open vater seassn in vater depths greeter then 20 peters. Drillships say be
urilized ia Ceeper wsters, and gravel islands day be constructed ia wvater less
thaa 8 oeters on )5 nearshore tracts just north of the Yukon Delte.
Exploration could occur from 198) to 1995.

Woce probably will be the prisary support base. Existiag facilitiee will
oe used to the extert possible, chereby elizinating or miniaizirg the need for
fev onshore construction. If gravel islands ere cocstructed on shallow
uuu; activitise vill be supported in the winter by anchored work barges
holding heavy, bulky supplies. Alternarively, gravel 1slands could ba
supplied with fcebresker assistance. Alr traffic would transit iz and ouc of
Wocs, afid poestibly Unalaklcet.

St. Ceorge Basin, Sales 70, 89, t01:

The first sale (70) 13 scheduled for Deceaber, 1982. Subsequant salee are

proposed far December, 1984 (89) and Decesder, 1986 (101). USGS estisates the
oi] and gas poteatial of the St. George Basin aree at 1.48 BBbl of ofl and

t.zi TCF of gaa. A saximum of 3 axploratory rigs wuld vork the ares at any

given tice, drilling s cotal of 29 exploratory end delipestion wells.
Praferrad rtigs are litger seai-submersibles that can operate year-round ualsss
severe ice-duildup occurs ia asbnormally celd wiaters. Drillshipa will de the
equipsent of secoad choice. Explorstion wells vill be ¢rilled becueea 1984
and 1395.

Dutch Farbor vill be the likely prisary support base for expioration.
Ixisting facilities would be used to the extent possible. Cold Bay eay becoce
a trecsit exchaxge base for personnel flying td> and froo the sale atea.

Northern Aleutiax Sneli, Sales 7%, 92:

The Zirst sale (75) is scheduled for October, 198). A subsequent sale is

sroposed Sor aApril, 1985 (92). The Xorthera Aleuzian Shelf ares i3 estimated
to coataia 0.99 38bl of oil and 2.37 TCF of gas. Hydrocarbon potearial is
elieveZ to be highest ia the ssuthert jortion of che aves, near Cold Bay.

No estinates are available for the ouaber of rigs that may opereie in this

ares, but the rumber probacly wuld be sinilar to that saticipated far the
1s estiaated that 20 exploratioa and

lorton and St. Geooje 3asin areas. It

oelineatios wells cay be drilled, between 1965 and 1996. Shore bases would be
zhe ease as used for the Si. GeorZe lease area, i.e., Dutch Harbor and Cold
Bay.

Ssvavis Basia, Sales 83, 107:

The first sale (E3) is scheduled for Deceaber, 1984, A subsequant sale 1s

proposed for Harch, 1985 (107). The Mavarin Basin's oil and gas potential is
estizated at 1.74 BBbl of ol and 7.14 rcr- of gas. The northwesd ares aear
the U.S. -~ Russia 1867 Convention Line is believed to have the greatast
potential for hydrocarboas. The nunber of exploratory rigs that may operate
in this area is unstated. Based on the larger oil reserve potential of
Mevarisn Basin coapared to other Bering Sea lease areas, a greater musber of
exploracory rigs may be used. An estisated 30 exploratios snd delineation

vells will be drilled between 1985 and 1998.
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: possidble o predicc specific areas of

trac:s are selected It is

un
izpact. Sz. Paul and/or 3. Matthew Islard may serve as forsard supply bases

for operation in this area.

Sotential 1apacts To Endanger=d Whales From The Proposed Activi:zies

Poteatial efiects of oil and gas exploration and related bucan aciiviiies
on endangered “hales include the falloving:

1. Behaviorsl discurbances csused by nolse froo geophysical selsaic
survers, aircraf: and ahip craffic, coas:zruction activities, and drillisg
activicies. These disturdaaces could cause alterations of migration pattways
vith unknoun effect, or displacenent froo feeding or breeding grounds;

2. Physical ispscts “rco the placesent of siructures in aress fahabited
by the vhales;

3. 0il spills vhich, 1% they occucred =hea vhales are preseat, could
cause fouling of the feeding 2echenisz (baieen pleces), distuption of
respiratory function, ingestion of oli wiik uncertain effecis oan vhale
physiology, the irricetion of skia anc eves, or e reduction of food supplies
through coantasination or alteration of :he aarine habi:iat.

Foise Disturbence:

Soise associateé with petrolevn ex;loTazion can afiect vhales a:iuncly.z
High frequencr scunds csuse permanent ear casage ia laboratory anizais and
could affect marine mazesls sdversely. Low frequency sounds chat ere likely
tn result from petroleva ezploration ace less destructive than high frequeacy
sounds; lov frequency affects are difficulc Co deteraine. Although adverse
physical effects fron lov frequency sounds on Cetaceans zre unknown, poise
does have nonauditory stress effects on birds and maonals. These include

physiological scress imvolving hormonal responses leading to lovered

zcenci. J.E. and D.J. St. Aubin, 1980. Offshore petroleum tesoutce
developnent and marine sacmals: A rteviev and reeearch reccasenstcions.

Mar. Fish. Rev., Wov. 1980, pp 1-12.

resistance and increased vulnersdilicy to enviroarenzal disturbances, and
endocrine Imbelances that 5z7 affect repraduction xdversely. The exteat (o
vhich cetaceans =ay b= suszestible t> such stress—cediazed effects is unknowm.

Cetaceans rely o= thelr vell-dereioped audiiory sensz for comzunication
and/or echo-location. 3ackgraund nofse £-co oil axd gas activicies s the
aarine eavironoea: could interfere with these ifunctions ad result in social
disruption and echo-confusion. -

oise froo boat aac air traffic and froo Irilling activities could affect
cetaceans moving through or feeding fn OCS oil and gas exploration areas.
Gray and hunpback vhales co-exist w#ith huoan activities in certaia areas,
wvhich sugZests thar some cetaceans caa adjust to scae levels of noise fram
boat and air traffic. 4bove sone threshwld, increases in ambient poise may
have watafvl effects. 3Barge traific has Seen odserved to disturd beluga
vhales in che Canadian Beaufort Sea, and Scaavon lagoon ia Mexico has been
closed to all but local fiskiag boats decause of disturbance to gray vhales
thare. Huspoack vhales, killer vhales and Lall porpoises oay have beea
affectad adversely by boact treffic in Clazier 3ay, Alaska. The dational Parx
Service bas published regulations gaverring the nuzder of tour ships that may
enter Glacier 3ay end che speeds and distsnces ths: all vessels cust observe
in the presence of hucpback uhales. NMFS has pudlished sinilaz guidelines for
the hu}npbad vhale grounds in Mawveiian waters.

MNoise resulting froa the construction of gravel ialands fn the Norton
Basin probably would not affect vhale belavior and aigration afioce the islands
probably would he placed iz the shallow scutheastera areas of inner Norton
Sound where endangered vhales usually do aot occur. Studies being conducted
in the Canadian Beaufort Sea oa bovhead vhales soon oay provide additfonsl
information on zhe effects of nofse produced by this activity. To aveid
potential {mpacta construction of grevel islends should mor occur when and

where vhales are preseat. The MMFS will make recocoendations concerning Cthe



tizing of gravel island coastruction as appropriate alter revieving USCS
exploratico plans.

Moce definizive szadies ace netded to predict sore sccurately the msture
and exteat of inpazts to ecdangeced vheles froa Idwe noise produced by OCS
lé:'ivi:tu on ihe 2ijrazion, reproductisan, o7 selving of whalss, patticularly
e bo-‘.uﬁ and gray sMale. 2egulation of aircrefc and wvassel traffic can
1 aute '“-“ this source of <isturbence is miniaizaé.

Mrsizal Uzoacts:

Ieapﬁrury gravel islands for exploration, once in place, are not likely to

irterfere with vhals zigration or other behavior. Obse¢ervations ia other

geographic areas faZicase that <hele Sehavior is not disrupted by fixed

?lacforms and islands.

The oooring chains used to position drill ships probably will not have aa
aiverse fapac: on eaZargerted vheles; these chaizs ill be taut, and it is
wlikeiy that vhales =ill becene entangled. 2efleczors csa be sounted to

sooriag chaines td caie Iheo acousticelly visidle :o whales.

211 an¢ ges ol 2ion Ia the Zering Sea will Tesuit in an {3creese in

ship snd boat sctivi:zies vhich will resul: in an incrsssed risk of collisions

detween vessels and “healzas. The IMTS Delieves iha: the short-tera fncrease in

d existence of aay

£ic 1is wlizely to jeopardize ihe con

vessel t
species of endangered whale. Fishing wessel traffic alreedy 1is high and the
additional increase by the petcoleun indusizy opezdiors probadly will be

caat ousbers of whales, and

minor. Nevertheless, certaia sreas cootaiz sign

encounters oay be likeiy. Vessal oderatcrs should de advised of such arass

and of buat operation procedures that can be use? to avoid collisioss.

011 Soills:

041 3pills are not uncompon in OCS operastions. The vast majority of these

apills involve less than 30 barrels per focideot and result in negligible

oeascrable or long-ters envitoroantal dazage. Large oil spills involwisg
1,009 or x;u barreis of oil ave fafrequaent. Catastropiic spills such as a2
uncon:rolled blov-su: Teleasing thousanls of barrels of oil into the
environnent over 8 period of days or vesis are too rare aa event t> calculete
cheir probability of occurring with an> ralisbility. Mevercheless, thera is
the poteatial for a blow-sut o occur.

According to the Hatioocal Resesrch Council report on “Safety and Offshore
011°Y che rates of blowv-suts {n the past 10 years is 1 per 264 wells driiled
in the U.S. wvacers. Most of these were gas blov-oucs, but one wall relessed
53,000 barrels of oil hefore being controlled. Four blov-outs Tequired ralief
wvells to be drilled to regain control. Explorstoty drilling in oevw
eaviroanents posarsses unknovd rigsks that may iacrease the pozeatial of a well
blov—out. Sessonal restriciions on drillirg in certain arsas can he used to
preciude the possidiliry of a catastrophic ofl spill during timea of the yesr
vhea endangered vhaie species are nuperous and likely to encouncer the sptilled
oil.

m::s;uu have ie potentisl to severly aifect endangeced wnales. The
sagnitude of the fapact would depend on the location, size of the spill, and
on octher environ=eatal circusstances of zhe sp1il, conditions which are
iopossible €5 forecast. The Tisk of an oil spill 1n locations and times of
year vhen whalea are adundznz should be avoided.

In the unlikely event of an encounter with a msjor oil spill, cecaceans
could be severely affected. Ao ofl 3pili could damage baleen whale feeding
oschanisns, inopair v_tshn. and disrupt respirstory and digestiva systems.

There {5 no (available) evidence that indicatas vherber cetacteans ate adle
to deczact snd svoid hydrocardon pollution. Accounts from past oil spills

indicate that sone merine nanaals, for exaeple seals snd sea lions, sonetimes

Cosaittee on

Rationsel Acadeny Press, 198l. Safery and Offshore O11.
332 pp.

Assessaent of Safety of Outer Continental Shelf Activicies.

deveiopuent and marine sacmals:

do 2ot avoid oil; hovever, no whales, dolphkins, at porpoises have teea found
cozted or fouled wizh 011.‘ Cesacean skin is usually scosth and walikely to
accupulate o1l. Those species with aajor surisce irregularities or erodel
eceas, such es the gray, humpback, and >ovhaad =ar ratain oil oa pares of
their bodies. Unlike pinnipeds, vhose fur is visidly affected dy o0i], aa
oil-fouled cetacean 33y g5 uanoticed. Although oil-Zouled ceteceans have not
bHeen observed, tha cature of their sin suzges:s tha: they aay be jarciculsrly
vulaeravla to noxisus effacts of surface contact wit- hyérocartboas. Ualike
othar asamals, the spidecmis of cetaceans is not kerstiaized, but is composed
of living cells that are virtually wishielced fr the enviroanent and may be
peTdaadle to hydrocarbons. Cetacean epider—is day resc: to noxious
sudstances, such as oil, in a 3maner sizilar 2o that of sensitive ucous
cesbrances. Phvsical or chezical disrcpiicn v ojling mZht be expected to
tave inmedists and far-reaching re:zsooii: consequences, perbaps affecting

viztal ionic regulstion and =atar belance.

Cetacesn vulneravility to oil ingestion vacies wizk specles, type of oil

sad nature of the oil spill. Baleen vhales sush as Slue, fin, humpback, and
bovhead vhales sccidentally could engulf laTge quentities of oil while feedizg
o0 planktor concentrations the: 3y be prese=: in ac oil spill araa. Much of
the o0il thus engulfed probably would be fcried out of the south luring the
feedicg process; hovever, oil coeting or fouling of the baleen plates could
occut and scae o1l would be ingested. Stuiies in progress have dencostrated
that oil causes asciing of the baleen frisges, which reduces filtaring
efficfency. Other baleen whales, such 3s rignt and sei whales, vhich skim the
wvater surface aad cover relativaly large areas while fecding, may be the dos:
vulnersole to taleen fouling and ofl inges:ziox frcm surface oil pollution.

The affect of oil ingestion on uhales is unznovm.

‘cenci. J.E. and D.J. St. Aubin, 1930. Offshore parroleva resource
A reviev and research racomrendations.

Hatr. Fish, Rev., ¥o. 1980, pp. 1-12.

The bottom-Z2eding zray vhale is ualikely to ingest surface oil bdut could
be prone t3 ingestion of hydrocarbons Ia the dortoa sedizents of aeesshore
areas that are contaainsiel by eitker icute or chronic oil pollutiom.
Cataceans, especially the denthic feedecs, are reported t> hrzve a poorir
developed sease of taste, as indicated v the presence of Zsreiga nazerial ia
cheir stomachs. 7This evidence iaplies that sose whales say 23t be adle to
differenciare becween hvdrocarbon-contriinated snd uncootaalasted food.

Inhalazion of ofl and/s>t oil clegging of cthe cetacess blwhole are
unlikely as the typicsl breathing cycle of cetaceans imvolves an “explosive”
axhedetion followed by an ismediate inhalstion and an abrupe closure of the
blovhole. This process preveats inhalation of water and, gresunably would

keep oil from beiag inhaled. Hovever, the pore toxic volatile fractions of
0il and hydrocarbdon zas cculd be fakaled. Thus the inhalation of hydrocarbuns
probably would depead on :the quantity and chezical properties of the ofl.

The greatzst potenctial fadirect fc7sct fron oil and gas activities on
cetacesns vould be the destruction or contanination of critical food soutces
from scute or crronic oil pollution. los: of tine sigratory bsleen whales
{bovhead, fin, gray, and humpback) prodably are seisonal feeders and raly on
the abundaat food sources of northern waters for the bulk of :heir annuel
nourishoent. They live lazzely off their stored blubber raserves while
nigrating and vhile on their winter ranges.

Euphausiids and copepod.a are laporiant foods of the bovhexd, bum;bsck,
fin, bioe, sel, and right vhalass, and denchic amphiyods and ocher
invertebrates are impostant foods of gray whales., The destruction or
contamination of these food resources by oil pollurion would adversaly affecc
the associated vhale species by csueirg cthex to aigrace to their wiatering
aress in a lean and probably stressed condition. Iaadequate mucrition
prohebly would lesd to reduced reproduction success, and increased morcality.

Thus ic 4s likely that aa o1l apill that sffected food resources would cevse
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additioral strass to an alveady endanjered or depleted whale pojulation. The
right, hunpdszk, biue, and bevhead whales ars sxong the mosc endangered vhale
species and a-s also “restricted feeless,” denending oa an aburdance of oanly ¢
fev species ci plankioa. These vhales prabably also bave the lacest tolerance
to inereasel scress azd zortality.

The sigaificeat resuctisr of piaxkton populstions in the Bering Sae as a
wvhole froo oil spilla is ilaprobable. However, ofl spill in a localized
feediag area =:izh hignly coacentrated food rescurces could lesd ¢ locslized
end teaporery loss or contsainstios of the food resources, and would
contribute to edverse exvironsental stress on these already deplated vhale
populetions. Of particular concern in the Bering Sea are the benthic food
reacurces i3 localized gTay vhale feeding srees in Chirfkov Basin, Bering
S:trait, and =sar 3t. lawreace lsland.

The bovhesd whsle aad the gray whale wvould be the most vulnersble to the
direct i=pa:zts of an oil s;ill. The bovhead would be wost likely sffected by
an ofl spill i3 the Besing Strai: or “orton Besia pear St. Lavrencs lslend
during its spring snd lats fail migrations through these watsrs, aad in the
Saverin Basia during the wintar. Grey7 vhales ars most vulnsrebls neer Uaisak
Peas in the spTing aad fall, and in the Bering Strait, Chirikov Besin, and

near St. Lavr

zce lsland during cthe suaner.

Cueulstive izguu:

Cunuletive effects c¢f the aforemsntioned ifspacts are unpredictable st this
cime. While cudulstive iapacts ars possible, the degres of saverity or time
it would take to observe any oassureble sffects cannot be foreseen. MNAFS will
-ouZLur OCS activitias in the Bering See Region and rsviev nev informstion
concerning endangered vhales for indicstions of cuculative iapacts. Studies
funded by BLM also oay provide information that will help identify such
impacta. Should hydrocarbons be discovered in the Baring Saa, or should

bydrocerbon exploration continue in conbination with extensive development and

production of hydrocecbons in sny sdjscent sreas of the OCS, deconstrable
cusulative impects could be produced. Careful attention must be given to the
overall population stecus of these sjecies and the qualicty of their habicac

during the davelopoen: and produzzion periods i3 any OCS lease araas.

Conclusinng

The WMFS bellaves that there is insufficient I=formation concerniag oil
and gas exploration aczivities {2 the BeTing Sea fo sailov us to deteraine
vhether such activities ara likely to jeopardize the contiaved existence of
andangered vhales found there. Ve lack inportant inforaation regarding the
specific details of asctivities that 4y occur ia individual lease areas (such
as acoustic geophysical surveys, locatiors of leases, and exploration plans,
etc.). However, we believe :tha: 1t should b= possiole for the BLY and USGS t3

pPlan activiczies during tha exploration phise in such a vay as to avoid the

likelinood of jeopardizing the contiwed existence of any species of
endangered whala. Belov m offer sous reasonable and prudent alternatives
that DOI can nov adop: to avoid the possidility of jeopardy to these
endangered hales. e omphasize heare that it is our belief that DOI plans to
reiaitiace coasuization on all future lease sales in the Bering Sea Regioa.
Such consultations can provide DOl with sdditional measures that cea be taken
to ensure that specific OCS exploration activities are no: likely to
Jeopardize the contirued existence of any species of endangered whale.

Future actions that =may afiect endangared vhales will require sdditfonal
consultation pursuaat to Section 7(a}(2) of the £5\. Thesc actions «ill be
avaluated as they become knovn, and we will continue to review, on & case by
case basis, results nf studies and the necassary federal perait applications
requited for the OCS activictias.

Us have based our opiaion oa the folloving:

A. Pre-iease Staee

There probably will be 8o adverse inpacte to andangersd whales from the
ewiroamental or biological studies cordicted in potentisl leess araas. Thess
sctivities include revling, sedizent saepling, and bettow-profiling.

Further geophysical saisniec axplozation 1s expacted in esch lasss araa.

At this time, knovledgs of future lavele of sctivicy is tnsufficient o
predict the sagnitude of potential effzcts oa endsnjeTed vhales of noise !r=n
seisalc surveys. Ua ere aspecially conceraed that seisaic M'M.u oay affect
the behavior of endengered hovhu‘d and grey vhales on thiir feeding end
breeding grounds and alomg with wigratory corridors and could possidly lesd te
alterad distribution pottasns and reduced productiwity. DOI should review
geophysical persi: applicactions to deterzine if corsultation pursusat ta
Section 7(s)(2) s requirad. Persit spplizations should be sent to

RFS' Alaske Office for raview and comsent.

Ve assume that COST Wells will be drilled off-siTucture. Ad¢itionmal
coasuliation umler Sectioa 7(a)(2) is required Zor Irilling on-structure QST
Vells.

3. Exploretion Stsge

The type, and nuaber of explorstioc pla:fzas 1= sn sres can ouly bs

estizated st this time. Inforoation on the tiaes 20d locations of thesa

platforas, of the construction of gravel islands, end of ¢rilling sctivitiss
are ngeded to predict the effests of exploration ;:uw.:u- on endsngsred
wvhales. Becsusa this iaformztilon will not be provided uatil the exploratior
plans sre submitted, all proposed exploration plans snd accospanying
ecvironnental reports subaitted to the DOI wust be reviewed to deteraine if
additional 3ection 7 coasultations are required.

The effects of geophysical ectivicies will be the sams o8 discussed for

the pre-leass stage.

Ted fhalss R2search Needs

Addirional biolczicsl data 8iso are required bafore ¥WAZFS can render a
reliable oninion concerning the iikeliwod of jeoprsir 2o endanjered wheles
Irza OCS accivities i the 3eriag Sea. IS recognizes ZLM's valuable
Tesearch efforts on endangered chalss, perticulerly the bovhesd. Ue eacourage

esseat of

the continustion of this effort. 3elov “m provide SCI wich our a
~the Zind and wmount of informatlion neaded befsre :IITS cea complets &
coaprenezsive 31-;10;::-‘. Opinion on the question af the likelldood of jeopardy
to eajangered whaies from OCS acifvitias. -

The 3L Alaska 9CS Office’ proposes that a xay species/key effects
approach be szoloyed to obtala iaforaaction and deia sulficient to answer
{szorzant effests questions. Uader that approaca, research sffsrts ia the
3ering Sea would be directed tcvards bevheads, gray, fia, snd huzpback ~hales.
NMFS believes prioTity consiceration ghould be assigned to research wedar such
a prograa as given in Tabls 1. Edphasis should be placed on studying grsy and
Sovhead vhsies in.the iorton Besin, Chirizor 3asia, end Baring Strait Rsgious,
huspbeck, 3ra7, and fin vhales i3 the St. George Basin, gray aad hulpback
vhales in the orthern Aleutien Shaelf asd Unimak Pass, and bovhesd vhales i
ovarvinteriag areas io the ilaverio Basia. Seasoasl distributions, nunbers,
and habitat uses aTe needed. Obstrvations on other endangered vhale species
should be aade whenevet possible. The BLM should ascertain vhether or not the

tight vhale presently occurs in the Jeting Sea.

sbrd: Technical Paper, “Endangered Species Resesrch: A Retiomsle For
The Selection Of A Research Strategy,” by C.J. Cowles end J.L. lma.
M/0CS. Anchorage, Alaska.
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Tatle ). Encarzered Iataceans, ranked by Tisearch need for four 3ering
Sea X5 lease ajeas, based on these crizeria: total adeadsoce,
depeadeace on nabizar, and susceptibility to location 3ad
of activity wvithin or adjacent 5 lease a-aas.

leszan o St. Ceorze M. Aleutfan Tavesia
Zank Duter dasia Snelf 3asia
1 Cray 3ovhead Aunpback/Cray Cray Bovhead
2 Bourtead Cray Fin Ruzphack Fia
3 Fin - Sei/3lue/Right  Fi= dBunpback
& Hunpback - Spern Right Spea

Major data gaps exist on the effects of oll and associsted OCS activizies
or cetaceans. 5:udizs ate needed to deterzine the effects of varfous ssund
frequencies ané levels eaitted froo izdusity operazions on the behavior of the
vhales. Reseatch should coentinue to evaluate the {3pacts resclting froo human
sccivity and, to a lesser exten:, offshore structu-es on vhale populsticzs.
The effects of oil spills on cetaceans are still not understood. Studies
currently conducted or funded by BLM have begun to address these problez:, and
seadingful resulis should becooe availetle vithia the nex: fewv years.

The XMTS peiieves tha: the question of cuulative irpacts deserves
considezably “ore atlention than it hss been given to date. Ue are especially
conceraned that the bowhead vhale is potentially subject to any adverse elfects
that say be associated with OCS oil and gas activity throughout its eatice
Alssks range as well as in irs suseesr habirats io Cenadian vaters. Risis to
this vhale froo noise and other potential sources of beMavioral Zisturbance,
oil spills, and hadicast displacesent should be assessed froo the perTspective
of {ts complete habitat range rather than on a lease area by lease area dasis.
To acconplish this wvill require substantially better knowledge of che bhiology
asd hadits of this vhale throughout its range and over its entire life cycla.
Information on cuaulative effects will become parcicularly critical as zhe
developacnt and production scages are approached {2 the Bering Sea and Arctic
lease areas. Ia particular, kmovledge of recruitsent, hadfitat use patterns

22
adjacenz o proposes lease £r:as, and kaowledge of variatioas ia habitac

rzitioning among sreas by s2ason are azeded ir order to relp deteraine and

predict ispacts, 17 2ny, to 22 sogzent 7 the population aifected.

Reasnnablz Prudeat Altrrnatives

Despite our inconclusive 3iological dpinion the IJUFS believes that JOI can
Ppresently plan €C3 aciivities %o aveid ide likelihood of jeocpardizing the
continved existence oi endangered ~hiizs :ip the 3ering Sea Region. FKera ve
of fer DOI reasonadle an¢ prudent alternatives to belp DOI peet this Zoal.

Ue are unable, at this eatly stage ir the OCS ;rocess, t» provide detailed

alternatives for each of the four Baring 52a lease arezs. Additional
coasultazions will be needed as oo-e detailed information is =3de available oa

the locaiions, tizing and nature of 22¢h proposel iease area activily az3 on

endangereZ vhales ia these lease areas. Sale notizes, and sudsequeant
eploration plans and per=it epplications should be revieved by DOI on &
case-by-case basi_s as activilizs ate prodosed to ceteraine if sdditional

= 7 cemsuliztion is necdad.

Sec:

At this iioe resscnable azd prudent aliermatives that should be
incorporatas iatc tre GCS leasing pracess ot incluted in leases to avoid
inpacts and to ensures protection of endangered whazles duricg the lease sale
exploratory pnase ¢f the oil and gas activities are as follows.

1. Leasing should not taxe place in the Bering Strai:i aasd Chirikov 3asia.
The Bering Strait is =xtresely importan:z as a migracory corridor for the
entize bovhead vhale population (April through May, and iloveaber through
Deceaber), for a substantial part of the gray vhale population (May through
October). 3otk the Bering Sirait and Chirikov Basin aré iaportant feeding
habizacs uhich are extensively occupied by gray vhales from Mzy through

October.
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2. Seasonal drilling Testrictions should be plazed oo leases in the

followizng areas. Sufficlent time nust de included ic the s=asonal restriztions
> allow Ior drilliag of reiief -alls and oil spill clean-up before the

23 Te-#nier each area.

endaczgerss

a. There stould de a5 drilling in the moviag ;s ice zoase of Norton
3asia during the wvinier and spring seasocs (Soveaber 1 through
Hay 3i). This restriction woulid proiect the oovhead wral: [roo
the risk of an oil spill in leads and tdbe ncving pack ice
where 1t would de 1apossible to clean—up. C:il frco a spill in
thes= araas could de transported vith the pe:k ice to bovhead
overvintering areas near Sc. lavreace Islani, or oay be
excourtered in the lezd s7stens by these whiles orn their
nortn=ard spring :igration.

5. Ixploratory drilling in the jiavarian Basiz area should te
proaidited during the vinter and spring =onits (Cecesber 1

tkrough ay 31) when pack ice ¥ fcrzed and wiaterisg

bouhead whales are preseat in the area. Dr irg should be
lizited to the ice-frze season (Juna | threugh loverder 10).

¢. Drilling in the vicinity of Unizak Pass shouls be pronidited
during the sprirg (April 1 to June 30) ard fall conths
(iovender 1 to January J1) wvhea the encire griv =halsz population
oigTates through these waters.

3. Adreralt and vessel traffic should be contro’led to avoid disturbances

to endangered whales.

Recon=cndations

Section 7(a)(1) requires Tedaral agencies to uti'ize their suthorities in

furtherance of the purposes of ESA by carrying out progracs for the

Ju

conservation of endangered and threatened species. 7o help DOI aeet tiis
obligation with resnect o OCS activities in the Becing Sea Region MFS offers
the foaliowing recos=zrdaiions:

1. Ue z2coomend tha: the 3LM continue their stzdies ia the distribuiion,
abundance and haditat use of endangered whales ia the Bering Sea.

2. Ue Tecocrend thaz the BLM continue studies o gatkher inforzatisa on
the ipacts of oil spills on endangered whales as =eil as on the effects of
noise on trese species.

3. Since the occurrenze and distribution of cetaceans in the 3zricg Sea
is not well known, XMFS desires to expand the existing data dase. Ve believe

ies furnish an excellent opsortunity for obtaiziag

that explorazory activ
data on encangered vhales, and therefore raquest that all sightings duriag
exploraticn activizies be reporzed s IMFS Alaska Regional Office, IMTS will
furaish idzrtification guides.

4. Ve recocoend that the BLY and USGS establish for the dering Sea Region
2 diological Tasx Force, of uhich NMFS will be a zezber, to assisz the J0I in
oCS-ralates decisions that aay affect endangered species and other biolagical
resources of this Regzion.

$. Lessees should be notified, through inforza:ion containec in tke
llotice of Sale and the lease, of guidelines tha: operators should use co avoid
any potential probleas of harassment or physical hara to these cetaczass.
Appendix II provides guidelines to vessel and aircrait operators to avoid

harassing endangered vhalz:s.

Opportunities for Addicional Consultation

DOI has indicated that consultation vill de reinitiated for individual
lease sales to be held in the Bering Sta Region. During the peat-lease

exploration phase, the DOI has agreed to provide MMFS with all exploraties



-3
Piang, and 23y sudstIuent revisioas =% such pisns. DOI shouwld raviszs thas:

plans to determine if furiter Seciion 7 consuliation is necessscy.

Consul:

2iaiz d upoa coddanieaent of the

lon zaier Section 7 will Ze

developaent and production jhaze 1a any of the 325ing Sea le2ass sress. At

such tioe, sny addizional Inforzezior available on the potentisl Iapacts of

endanzered ~halss Wwill be -e-evaluatzei, detalls on ite location and =agnitude
of OCS developzeat w111 be gathered, and 2 nev Biological Opieioa wili be
issued.

Corsultation also oust be reinitieted 1£: nev inforzation reveals impacts
of the sroposed aciivities tha: zay aifect listed species; the ideztified
activizies are wodified in ¢ mazner ot considered herein; or a aev species is
listed or crizical habi:iat is designated that 33y be affected by the proposed
activities.

This biological opinion ia no way permiis the taxing of any ezdangerad or
threatened species. Taking of such species is prohidited under Section 9§ of
ESA ani is subject ic siosecutinn unless peTmiited pursuant to Section 13(a)

of TSA or by regulatior.

Appeadix I

angered ‘‘hales OczurTing in the Zering Sea

Eignt species of endangered cetsczans aay occur in The four proposed lease

areas in the 3aring Sea. These are the >ownead, gray, fia, hucpback, blue,

sei, right, and spera vhales. Infercaticn relating o population size,
stazus, and occurrence of each species in the various lease areas is
suzparized in Table a.

Lovhead “Thaisx:

The bovhea? whazle (2alaens nyszizetus} is one of tive rerest and cne of the

These ize-associated whales ianhaoit Arctic

least «nown cf the great whales.
vazers during the scader and Sering Sza vaters in the viater. Bovhead vtales
pass through thne Bering Strair and enter iine Befing Sea ia late fall, in
advance of the vinter extansion of cihe arztic pack ice. From about Novesber
e Arril nr May, the eatire population of bovhead whales, estimated at about
2,300 individuals, =ay occupy the breken pack ice of the central Bering Sea.
The exact location of the vinterirng area is poorly docucented, but appears to
extend froo south aad wes: of Si. Lawterce T<land to o5 far as the ice front
«dge, and pcrhaps occaslunally farthe: south into open water. Their

over-wintering range probably varies wit: the type and extent aloag the

100 to 200 m depth contour at the continental shelf edge. During 1979
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ice—breaker surveys, bouvhesd whales vere seen i3 the vicinity of St. Matthew
Island anong broizn ice up to 3/10 coverage as wll as 12 palynyas south and
west of St. Lawrence Island.

In spriag the whales dove through the broken ice and small open leads
_n:md 5t. Lavrence Island, travel sortiward througn the outer Jorzom Sound
area ‘and pass through the 3eriazg Strai: on their zigration to sumaering areas
ia tbe Arctic.

The nature of wiater activities of btovhead vhales in the

Bering Sea is

geaeraily wmkaoun. Mating and calving are believed to occur in the spring aad

say occur ia the cectral aocd northern Bering Sea, as well as in the Chukchi
and Jeaufor: 5ea, during or prior to the conoence=ent of the spring algration.
The Frowth trend of the population is uncertaia,

Gray Yhale:

The gray vhalg, Eschrichcfus robustus, has a3 eastern Pacific population
that aigraztes from {is vintering areas of Hexico to suacer in the 3erizg and
Chukchi and occasionally the Bezufart Seas. The szring mig-ation of these
vhales through Alaska waters and iato the Jering Sea follows :the coastline
close to shore. Whales first appear in the Gulf of Alaska from Juae to July.
Inside the Bering Sea, the gray uhales follow the 3ristol Bay coast to the
vicinizy of Xunivak Island. From Nunivak Island zhey move offstore to their
northern feeding arcas.

Virctually cthe entire population of 15,000+ animais susne: in the Bering
and Chukchi Seas. Large concentrations of gray whales (5000+) occur from

north of St. Lavrence Island to the Bering Strait froo May to Moveaber where
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ite vatess of the =sjor feeding aress are Telstively shallow (20-5Ca). Sowe

anizals coniinue nor:k through the 3ering Strait fato the Chukchi and shallow
A 3231l porifon of the gray vhale populstion susders in the

Azetic Seas.

southera dering Ses, :uruculnrly_nenr the Pribilof Islands.

The prpulation of gray vhales appears to de sligntly increasing.

Tin Shals: The I{y vhale, Balaenopters phrsalus, sunoers in the Bering
Sea, occasionally as far north as toe Chukchi Sea, and xigrates to ore
southern latitodes in vinger to mate and calve. The Horch Pccutcrpopnhuen
13 curTeatly auapered at 17,000 but 4t is wrkaown “ow sany of these anizale
seasonally izhabit the Bering See. The jrovth trexd of the population is
unanowm. Fina vhales eatering the 3ecing Sea ate ajpparently cocposed of twe
groups; one of mainly mature whalas ard Zamales wi:hout calves which follovs
the outer shelf edge to as far west as Cape ‘avariz; and a group of eainly
nirsing feceles and {=3atures which stays in the southerr Zaring See Region
north of Unicax Pass. They a-e preseat during the su=ier in low numbers ia

outer Horton Besin end around St. Lavrence Island.

Funoback Whsle:

novseanglise, has a cistribution siailar to

The buapback vhale, Megaptara
the fin vhale. In the sudrer a portion of the populatien enters the Bering
acd Chuk:hi Seas, where thes: vhales zay spend up 22 5-1/2 conths on their
feeding grounds. Their present Horth Pacific populstion 15 estisated at ouly

1,200 anizals, and the condition of this populstioca is uncertaia, They often

occur during sumsar and fall in the St. George lease area and adjaceat waters,

and may occasioneliy be encountered in other parts of the Bering Sea.
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Blue Vhala:

The blue whale, Islaenopiesa ;usr.uiui. robadly rscely enters the 32rir
Sc.g; the f2v thaz do have bde2a reported as far norzh as the 3erizg Straiz.
Host records fo7 the Beting 5ea are froo off the contizeatal shelf south of
the 2ribilof Islands.

$Sai Nhale:

The sei vhale, Baleenoptera borealis, scoetines enters the 3outhern Recizg
Sea, but are rarely encountered and little is known of their distridution in
these vaters. They have been r2ported froo southwest of St. Lawreace Island
and along the contineatal shelf edge. They are rate or abseat Irca the
wortsern Bering Sea Xegion.

Right Shale:

The right whale, Ealzana glacialis, is nearly extinct in the Sorth Pacific
from ovar—siploication by coozercial vhalizg. The population day be below the
crézical muaver froo wnich recovery can be &pected. Only Z0C aaizels are
estizated to renain i3 the Torth Pacific. Sightiags ara exceedizgly rare and
litele is kaowa abou: the present distribuiion. St. Lavrence Island say be
the oorthera liei: of this species. DMost 3ering Sea sightings have beea {n
July betwecn the Pribilof Islands and the Aleutian Archipelago, mainly of
single {ndividuals.

Spers Vhale:

Sperm wvhalee, Physctcr macrocephalus, efgrate to morthern latitudes i3 the
Generally only mslea teach Alsska waters, the females and immstures

SURDAT .

are generally found farther south between 40° and 50°F lacictude, but may eater
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the Bering Ses during wara yesrs. ale spers vhales are relstively sbundant

in the centrsl lezi=g Ses to 2s f37 as $2°7 lstitude and are Kaovm to occur

there from April to Septasber. The 3ain azea of concentration sppears o be

slong the contisental slope becseen ihe Pribilof Islands and Cape Navarin,

especially 1 the wicinity of 180°W longizwde.

Appendix 1 -6-

Appendin II

The Zndangered Specias Act prohidiis harassaent of endexgeTted and
threstened species wneiher tie harasssezt occurs through ea iztenifonal or
negligent act or caission. Marassderi refess to conduct or aztiviiies thal
distupt an anizal's normal behavior or cause a significan: chiage ia the
activity of the affected animsl. In oany cases the effect of harassaent s
readily detectible: a whale day rapidly dive or flee froa az {intsuder to
avoid the source of disturhance. Other instances of harassdexi say be less
aoticeable to ar observer but will still have a significant effect on
exdangered whalzs.

Leaseholders aust be prepared to taxe all reasodable and =2iessavy
seasures to avoid harassisg or unnecessarily disturbing erdacgered vhales. Ia
this regard, leasenrwlders should be patIicularly aiect to the efiects of Goat
and airplana or helicopter traffic onm “hales.

12 order to izsure tha: leasedolders 22y derive zaxinud deaefits froa
their operations at a minizun cost to the health and well beizg of endzrgered
vhales, .the folloving guidelines are offered to belp &701d pozential
harassoent of erdangered vhales.

(13(a) Yessels and aircraft smould avoii concentrations

or groups of m;;--.:. Operators shiould, at all tiaes, cozluct
their activities at a msxioun distance froo such concertrations
of vhales. Under wo circusstances, other than an

esergency, should aircraft be operated at ao altitude loser thao
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1,000 fee: whea vithi= 500 later2l yards of Jroups of sales.
¥elicopters day =ot hovaer or circle above suca aress or with{a
53C laterai yards of such aress.

(b) Vhen weather coxditlions do not allecw a 1,000 fooz fiyixg
altitode, such as during severs storas or whes cloud cover is
lov, aircraft may be otecated below the l_,ooq foot altitude
stipulated adove. Houever, vhen aircraft are opesatad at
altitudes Selow 1,000 feet because of weether conlizions, the
operstor cust avoid knswa vhale concentratiod areas and
should take pracavtions to avoid Ilyiag dizecily over ¢r withia
300 vards of groups of vhales.

(2) When a vessel 1is oversted nes: a concen:i:atisn ¢! =halss the
operstor Duel take every precauiion to avoid herassoen: of cthese
eninals. Therefore, vessels should reduce s>eed <whea within 300
yerds of unales ad those vessels cspsble of szeering around
such groups should do> so. Vessels pay not be 7petsted 12 such ¢
Ja7 as to sepsrste :aders of & group of vhales Irca ether
oecbers of the group.

{3) Vesse) operators should svoid multiple chesages ia direction
snd speed vhen vithin 300 vards of vhsles. 1ln sddition,
operators should check the waters iomediately sijacent to a vessel
to ensure that no whsles will be injured vhen the vessel's
propellars (or screvs] are engaged.

(4) Sosll boats should not be operated st such & speed as to neke

collisions with vhsles likely. When westher conditions require,
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Attachoent 2
Guidelines to Vessel and Adrcraft Oparators

The Endangered Species Act prohibits harassment of endsngered and threatemed
species vhether the berassment occurs through sn iatentionsl or aegligent act
or omission. Rarasement refers to conduct or activities thet dierupt as
enimal’e normal behavior st cause o significant change 1a the activity of the
sffected animsl. In many cases the effect of harassmeat is reedily
detectible: a whale may rapidly dive or flee from an intTuder to avoid the
sourco of disturbance. Other inmstances of harssesesnt may be less moticeable
to an observar but will etill have & sigaificant effsct om endangered wheles.

Lesscholders must be prepared to tske all reasoneble and mecesssry messures to
svoid harassing or uanecesssrily disturbing endangered whales. Im this
regsrd, lesseholders should be perticularly alert to the affects of boat and
airplane or helicopter traffic oa whales.

In order to emsure that leaseholders sy derive saximun banefits from their
operations at s minimm cost to the bealtb and wall being of endangered
wvhsles, the following guidelines ere offered to help avoid potential
berassment of endsogernd wheles.

(1)(a) Veseels and aircraft should svoid concentrations or groups of
wvhales. Opsrators should, st all times, conduct their ectivities at a
mex{oua distance from soch concentratioms of whales. Under no
circuastences, other than an emergency, should aircreft be opersted at an
altitode louvgr than 1,500 feet when within 500 latersl ysrds ef groups of
whalee. Helicoptere msy not hover or circle sbove such sress or vithia
500 lateral yards of such aress.

(b) When westber conditions do not allow a 1,500 foot flying
altitude, such as during severe storss or vhen cloud cover is low,
aircraft say be opersted belov the 1,500 foot sltitude stipulsted
above, Bowvever, when sircraft sce operated at altitudes below 1,500 feet
becausa of westber conditions, the operstor must avoid kmowvn whale
concentration areas and should teke precautions to avoid flyisg directly
over or withia 300 yards of groups of whales.

(2) When n westel 1s opersted mesr & concentratiom of wheles, the
operstor must take every precsution to avoid harassmeat of thess
anisals. Therefore, vessels should veduae apeed when within 300 yards eof
whsles sed thoae vessels capable of atesrinmg around such groups should do
a0. Vessals may aot ba operated ia such a wey &8s to separete mcaders of
a group of wvhales from other meabere of the group.

(3) Vessel operators ehould avoid multiple changes ia directioa ned
speed when within 300 yards of vhsles. In additiom, operators ehould
check the waters iamediastely adjscent to a vessel to ensure thet no
wvheles will be injured when the vessel's peopellors [or screws] are
engaged.

(4) Sasll boats should mot be operated at such & speed as to make
collisions with whales likely. Uhes weatber conditions require, such as
vhen vieibility drops, vessale stould edjwst epeed accordingly to avoid
the likelibood of fajutry to whales.

Whea any leaseholder becomes sware of the poteatially hsressing of fects of
lease operations om endangered vheles, or vhes say lesseholder is unsure of
the best course of action to avoid harassment of endangered vheles, every
seasure te avoid further harassment should be tsken watil the Wstionsl Marine
Fieheries Service ia cossulted fer inmstructiom or directions. Navever, bunsn
sefery will take precedence st all tises sver the guidelines and dietences
Tecommended bereia fer svoidance of disturbance and hsrassment of endengered
wvheles.

Leeseholders are adviped thet haraaement of endsngered whales mey be reported
to the Rationsl Marise Fisheries Service for further actiom, including
prosecutios, wnder the Eadangersd Species Act ef 1973,

United States Department of the Interior

FISH AND WILDLIFE SERVICE
% REFLY REFER TO: 011 E TUDOR RD.
SE ANCHORAGE, ALASKA 99503
(907) 276-3300

Mr. Devid Russall 04 NOV 1983
Director

Kiunerels Management Service

MS-Mail Stop 644

12203 Sunriee Valley Drive

Raston;, Virgioia 22091

Dear Mr. Russall:

Thie responde to your September 28, 1983, req: to reinitiate formal
cousultetioa pursuant to Section 7(a) of the Endsngered Speciee ict
(ESA), as amended, for Outer Continmental Shelf (OCS) oil ond gas lessing
and exploration in the St. Gecrge Busia (Lease Sale No. 70) and the
Nortbern Aleutisn Shelf (Lease Sale No. 73).

BACTIGROND

A Mological Opinion and aa amended Riclogical Opinion were fssurd on
August 22, 1980, amd Saptesber 16, 1980, respectively for the Daring Sea
Region (copies attached). TYour measom for refnitistisg consultetion e
to ensute that coucleeions coutained in the earlier opinions ame still
valid in view of mevly oltained information relative to these pruposed
sales.

BIOLOGICAL INFGRMATION

The American amd Arctic peregrime falcons (Falco ous ssatum and F.
f‘ tundrius) short-tatled albetross (Diowedra albetrus) aad Eskimo curlew

Munetius borealis) sre endangered species cossidered 1a the 1980
opinione. Te 1a 30 aev faformatioa os the occurrence of these birds
withis the lesse offeriag arvss and we find the 1980 opinfous to be
carmat and entirely appropriate for these species.

Duriag the summera of 1982 snd 1983 nev iwformatica on the endangered
Alestisa Caoada goose (Brapta cansdensie leucopareis) wme obtained. 4
Temuant sastisg populstion {an Canads geesa was discowred on
Chagulsk Island, an 1slend fn the soutbwest corner of the St. George
Baxin lease sxwa, im the lslandt uf Four Mountnime group.

The prodadility of em eil epill during esploration 1s miuimal. O1lepill
€3 Joctory dats imdicste thiit the pet Jrewoport of oil due te an oflepill
within the $t. Georga Basin lesse aves would bably bhe mortdwand avay
from Chagulek Islend. 1Ia additioca, Aleutisn g:ndc goese nest in
terrestrial habitot at kigh alevsticna and seldom frequent estwsrine
hauftat during the masting sesson.
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N REPLY REFER TO:

There hawe been unconfizmed sightings of fall migrating geese at Unimek
lalend. Bowever, ia s contimuing sigration stuly where leg banding sad
coler marking has been uweed aiace 1974, there has sever beea s documented
meturs or aighting of am Aleutisn Cansds goose, im Alaska, east of the
Andreancf lslande. All data 1sdicate that the geese nigrats is the
spring asd fall directly ower water batueen the outer Aleutias lslands
(west ef Unimak Pass) and the wintering areas ia Califorais. It appears,
tharefors, that sigrating Alevtias Cansda geess do sot trawerse the
proposed lease arevas.

BMIOLOGICAL OF IMIOR

Based on this iaformation, it 1s my Blological Opinios that the proposed
oil aad gas leasing asd exploration ectivities im the St. Cecrgs Besin
and {3 the Northern Aleutien S$helf are ot 1ikely to jeepardize the
coutinued existence of the endangered Aleutian Caneda gooss, or the ether
andargered species previously conaidered.

This opinion does ot sddress eil or gas dewelopacnt or production.
Cousultation will ha raquired pricr to atart up of those phases, Wev
isformstion which could alter this Blological Opinios, the listing of mav
species which could be offected by the proposed action, or significant
modificstion of the proposed actics, will also reguire reimitistios of
cousultation.

Thank you for your cooparstion and for your ¢oncera for sndangesred

speciss.
NECY Cans
Regional Director
Attacimente

United States Department of the Interior

FISH AND WILDLIFE SERVICE
1011 E. TUDOR RD.
ANCHORAGE. ALASKA 99503
(907) 276-3000

10 NOV 1883

Mr. David Ruszeell

Director

Minerels Managenent Service
EMS-Mail Stop 644

12203 Suanrise Valley Drive
Restos, Virginie 22091

Dear Mr. Russell:
Attecbed are copies of letters that we failed to attach to our Noveaber &,

1983, 3Mological Opinion for the Outer Continental Shelf oil end gi; leesing
and ezploration im the St. George Resin and the Northern Aleutias Shelf.

Plesse excuse this {aconwnience,

Sincerely.

Attachments

1l

FrieE GO
1o Raply Befer To: AUG 22 10

FS/0ES  NLM/GS-80-2

Meaorandum

To: n B of Land Manag
Dirsctor, U.S. Ceological Survey

Trom: DPiractor

Biologicsl Opinion Regarding Outer Coatineotsl 5helf (OCS)
011 snd Cas Lessing and Explorstion Activities in the
Baring Ses Region

Subject:

By mcoorandun received June 6, 1920, tha B of Land Maaseg (GLY) and
the 0.5, Geologicsl Survey (GS) requested s joint formal coeneultatics oo the
proposed Outer Continental Shalf (OCS) oil end gas progran in the Becing Ses
~aglon. Four proposed OCS lease Sales sre scheduled to tske place in this
segiod betueen Septesber 1982 and Decenber 1984. This coosultstion con-iders
01l asd gas laasicg and exploration sctivitiss 1n tba erea thst esccopasses
rroposed Sales $7 (Kortoo Basin), 70 (St. Georgs Basin), 75 (Rorthers Aleutian
Shelf), acd 83 (Ravaris Resia). By mesorandun dated June 19, 1980, s list of
four speciss vhich tay be sffected by ths OCS prograss vas recaeived fron the
BLY Alaska OCS Office, includiang the American and Arctic peregrins falcons
(Falco peregrinmus apatur, Y. p. tundrius), short-tailed albstross (Ziozedes
altgtrus), Aleutisn Canads goose (Braats cansdensis leucopsrcis), and Eskiro
curlev (Xu=eaius borealis).

Through informel eonsultation, sgrectcot vas mada that the ooly “msy affect”
situstion associsted with ths lessing acd exploraticn activitias vo:1d be for
Sele #37 (Rorton Basin). The affect woald be possible disturbance of mesting
peragrines along ths cosst nesr ¥one by sircraft (primacily helicoprers) sup-
plying and sarvicing exploration activities. Siniler vork activities involving
support and supply bases 1o Dutch Herbor, Cold Bsy, snd St. Paul vill net
adversaly affact listed species or essociated Critical Eabitat. There 1s
1inited knovledgs concemning current peregrine nesting aress io the Zering Sea
rezion. Eowaver, BLM vill be supplying such inf ion by ducting s survey
1o the Sa_le__l” srss this suzmer and the resulte of that survey should be
availstle by Saptesber or October at tbe latest. If nesting birds sre presest
this forzal censultstioo must be reinitisted.

2

keither the short-teiled albatross nor the Zskinmo curlev have been recently
reportad in or vear the Bering Sas Ssle aress. Prodsbly the post vulreradls
babitat of the Alcutian Canede gooss would be Buldir Islend. Eovever, set
transport of oil spills in this region vould likely be northwerd, ewey from
Buldir Island. Ia sddition, large dfstances betucen Buléir Island snd the leese
ereas would allow eubstantisl weathering of spilled ofl. Thus, tbere sppesrs to
be little chance of spilled o1l resching Buldir Islené, the oaly kaovu nestiog
erea for the species. Therefora, the only species incluled in this biclogicsl
opinion are the American and Arctic peregrine felcons (Falcc pererrinus spatum and
Y. p. twndrius), for vhich s surmary of tbe hiological dats is provided below.

Aperican snd Arctic Peregrine Faleons (Falco peregrinus enstun asd P. p. tundrius)

Both of these scbapecies have been listed

The peregrice is a mediwn-sized falcon.
{eza fslcod has been

as Eodaagered sfoce 1970 and Criticel Habitet for the Ace:
desigrated 1ia Califoruie,

The prineipal cause of the paregrine’s decline has beea contazinstion by
chlorinated pesticides. Otbar factors contributing to their decline iucluda
shooting, pradstica (by great horued owls in perticuler), egg ecllecting, disesse,
falecners, buman disturbance 2t nesting sites, and loss of habitat to hucan
encroachment.

The Arctic peregTine breeds in the North Aserican timdrs, and ciprs=es zainly
aloag tha east coast vhare it 1s the most comon of the tvo subspecies. Thile
e fev pair of Averican peregrines etill braed fo latralcr, the fastern !.S.
populetion of Avericen peregTines 1s considered to hava been extirpsted.
Foveve?, &8 8 result of the csptive breeding progra= e Cernell Toiversity,
peregrine falcons have been reintroduced in the Rortheesters U.S. There are
indications that this reintroduction effort may ha euccessful, and thst sexeday
breeding peirs may agein occur in the Eastern U.S.

During migretioa, cosstel habitets ere used axtensively by perezrine falcons.
Persgrines can also bs found as far es 300 ciles offslere duricy the =igration
period. Simce they are capable of feeding vhile in flight, it fs possible that
spills vhich reasin offshore can result in the oilivg of peregrines or their prey.
In edéitiocn, persgrines vhich rast oo beaches durisg =i;ratioa cxy hecoze oiled.
The probsbility of a spill occurring during explorstion ectivitias, hovever, $s very
remote. The expansion of exfeting facilities, the establishment of nev fecilities,
or the coustruction of gravel islands may icpsct this species and vill require
reipitistion of ccusultation befors & Corps of Espinears Section 10 pernit can be
1asued.

Since pesting &3d cigration £reas ara relstively distast fro= tbe project area
and the potentiel for an uil epill resulting from exploration sctivities is szall,
it is wy biological opinion that the proposed oil and ras lessisg and exrlorsticn
activities essociated vith proposed OCS Salee 57, and 83 are not likely
to jecpardize ths coutinued existence of the listed species considered herein,
and becsuse there is no designatsd Critical Habitet vithin or near the project
area, Critical Habitet will pot be affected.
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5bhould tha uss or expansion of othar facilities v ,

initiaticn of activities (such as the constructien oi”;:::‘..'f_:h;z"?
exploration purposes) mot specifically mentionsd in this consultatae. .’
proposed, reinitistion of Secticn 7 consultation vill be required. S$ince
developoent[production activities may affect listed spacies, Secticn 7
consultation will be requitved befors this phase 1s estezed. If a sev species
which may be affected should ba listed, or additionsl pertisent informatiom
bacooes availsdle, or the project descripticn change, Secticn 7 consultation
oust be reinitisted.

e would l{ks to thank BLM and CS for their considerstion o providing the
1nf ! ded to 4 this eonsultation.

15 ] Frrelld E. Aombortre-

L4

cc:* Directorste Resding File
2D Chron
ATA Reading File

FLS/OES :Uent:0d 1/18/%0 235-2760 final 8/12/80

et 40D w0 SEaviiE

‘United States Departz®=nt of ths Interior

FISH AND WiLDLIFE SERVICE
WASHINGTON, D.C. 20240

;2 Feply Refer To:
AS/ACES BLYGS-30-2

rocranduea $zp 16 1280

Directer, U.S. Geological Survey

A=sociats
% Directer

Sbliecs:

in the Eering Sea Pegion

rictraticn Zom Demnis Monoy
resting sixvey in the Sale
e geoorslisined for 19220.  Therelcve,
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Page ). Paxsgrash 2. Delece lines Y-l “Trere is i

Soimat coreuitaticn ost be reiniziated.®

o Inziledce. ..

2. Inzapcrate the follcwdfk stacecents as the Sirst farecraz. cn Dace 3.

{cicoer 1021,

corsultaticon tust be rz

eed ciciogicd crinien is attached.
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Alternative-Engergy Sources as an Alternative to the OCS Program

To delay or eliminate the proposed sale in part or in whole, would reduce
future OCS o1l and gas production, necessitate escalated imports of oil and
gas, and/or require the development of alternate—energy sources to replace the
energy resources expected to be recovered if the proposed sale takes place.

The o1l and gas that could become available from the proposal over the time
period could add to national domestic production. If this proposed sale were
cancelled, an additive impact of greater o1l and gas deficits could be
expected to result in increased imports. If the subject sale were cancelled,
the following energy actions or sources might be used as substitutes.
However, some of these actions are not feasible at this time and may not be
during the estimated life of this production area.

It is anticipated that the oil and gas which would become available from this
proposal in the assumed time period could provide a significant contribution
to this region's energy supply; if the subject sale were cancelled, the
following energy actions or sources might be used as substitutes:

-Energy conservation
~Conventional oil and gas supplies
-Coal
-Nuclear power - fission
~Nuclear power - fusion
-0il shale
~Tar sands
~Hydroelectric power
-Solar energy
~Energy imports
0il imports
Natural-gas pipeline imports
Liquefied-natural-gas imports
-Geothermal energy
-Other energy sources
—Combination of alternatives

This section briefly discusses these alternatives. For more detailed informa-
tion on each of these energy sources and envirommental effects, refer to
Energy Alternatives: A Comparative Analysis (University of Oklahoma, 1975),
prepared for the Bureau of Land Management by the Science and Public Policy
Program of the University of Oklahoma.

Energy Conservation: Vigorous energy conservation is an alternative that
warrants serious consideration. Several studies have suggested that we could
enjoy the same standard of living and yet use 30 to 50 percent less energy
than we do now (Lansberg et al., 1979). Aside from these savings, it is now
widely recognized that wasteful consumption habits impose social costs that
can no longer be afforded, as do pollution and an inequitable distribution of
fuel. Existing conservation programs include education, research and develop-
ment, regulation, and subsidies.

The residential and commercial sectors of the economy are often characterized
as inefficient energy consumers. Inadequate insulation, inefficient heating
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and cooling systems, poorly designed appliances, and excessive lighting are
often noticed in these sectors. Reductions in consumption beyond those in-
duced by fuel-price increases could be achieved by new standards on products
and building and/or subsidies and incentives. Such incentives include stan-
dards for improved thermal efficiency in existing homes and offices and mini-~
mum thermal standards for new homes and offices.

Excessive consumption 1is also evident in the industrial sector, where energy-
inefficient work schedules, poorly maintained equipment, equipment with
extremely low-heat-transfer efficiencies, and unrecycled heat and waste
materials are all commonplace.

Transportation of people and goods accounts for approximately 25 percent of
nationwide energy use. Energy inefficiency in the transportation sector
varies directly with automobile usage. Automobiles, which account for the
bulk of all passenger movement in the nation, use over twice as much energy
per passenger mile than buses do. Short- and midterm conservation measures,
such as consumer education, lower speed limits, and rate and service
improvements on public transit, and rail-freight transit may achieve consid-
erable energy savings.

Other policies which could encourage fuel conservation in transportation
include standards for more efficient new automobiles and incentives to reduce
miles traveled. An important new development in the fuel economy area could
be the modification of the standard internal-combustion engine. Although such
an engine is now in the advanced stages of development, further study by auto-
motive engineers, industry, and concerned federal agencies is necessary before
an acceptable engine can be designed.

Significant energy savings are clearly possible through accelerated conserva-
tion efforts. In addition, several of the strategies mentioned above have
been at least partially implemented by the Energy Policy and Conservation Act
of 1975 (P.L. 94~-163). '

Environmental Effect: The environmental effects of a vigorous energy
conservation program will be primarily beneficial. The exact nature and
magnitude of these effects will depend on whether there is a net reduction in
energy use or whether the reduction is accomplished through technological
change and substitutions. For the former, the net effects will mean that
fewer pollutants of all kinds will be wunleashed. As an example, a
2.2-million-barrel/day savings would result in a diminishment nationwide of
various pollutants by the following amounts (HUD Contract #H2026R: '"Research
Evaluation of a System of Natural Air Conditioning"):

Amount of Pollutant Tons of
Pollutant Per 1,000 gallons (1bs) Pollutant per day
co 4 189
Hydrocarbons 3 142
Particulates 23 1,088
NOx 60 2,838
SOx 157 7,426
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However, if energy conservation is achieved by technological change or substi-
tution, the net reductions also will be those above. Other effects could be
related or attributed to an OCS lease sale in another unidentified area or as
described below.

Conventional 01l and Gas Supplies: Large quantities of oil and gas still
remain in the United States. Between 1955 and 1969, the U.S. had slightly
increasing amounts of proved oil reserves of about 30 billion barrels. The
discovery at Prudhoe Bay in 1970 raised the amount to 40 billion barrels, but
reserves have been declining ever since. Since 1970, new oil discoveries have
replaced less than half of production. Reserves are currently at the lowest
level since 1951. U.S. production has been fairly constant since the mid-
1960's at 8 to 9 million barrels daily. Similar patterns occur for natural
gas. Proved reserves are currently estimated at 31.4 billion barrels of oil
and 208.0 trillion cubic feet of natural gas.

Ultimately recoverable resources (all deposits known or believed to exist in
such forms that economic extraction is currently or potentially feasible), in
addition to proved reserves, are estimated to be about 82.6 billion barrels of
oil (54.6 onshore/28.0 offshore), 13 years of consumption at current rates,
and 593.9 trillion cubic feet of natural gas (426.9 onshore/167.0 offshore).
This estimate is rising over time, mainly because of higher prices and new
discoveries in unexplored areas. Unconventional hydrocarbons and recovery
methods, especially enhanced recovery, could more than double these figures.
The amount of ultimately recoverable reserves will depend on price, techno-
logy, geological information, and public policy such as price controls, access
to federal lands, and environmental standards.

Petroleum production 1is severely constrained in the short run, and greatly
affected by world prices in the long run. Although the long-run demand for
fuel 1liquids is not forecast to decline significantly (feasible solid and
gaseous substitutes do not appear to exist), consumption of conventional crude
oil is expected to decline significantly, as synthetic liquids are produced
from shale, tar sands, coal; biomass sources are utilized; and industry and
utilities retire oil facilities and shift to coal and possibly nuclear power
(Table I-5). Synthetic liquid from coal is expected to be the major source of
1iquid fuel by 2020, supplying 50 percent of all liquid fuel and 10 percent of
all energy consumed.

The following table displays the dimensions of the projected decline in con-
ventional crude oil demand (Table I-5):

1980 2020

Quads of Conventional
Crude 0il Consumed 34 8

As Percentage of

Total Energy Consumption 452 62
Quads of Liquid Fuel Consumed 34 30

As Percentage of

Total Energy Consumed 45% 217




Conventional natural-gas consumption is expected to decline due to depletion,
higher prices, and competition with synthetic gas from coal. Enhanced gas
recovery from unconventional sources such as tight sands and Devonian shale is
expected to make a significant contribution to gaseous fuel production, pro-
viding 50 percent of all gaseous fuel and 5 percent of all energy consumption
by 2020. Ultimately recoverable reserves from such sources are estimated at
3,000 trillion cubic feet. The following table displays the dimensions of the
projected decline in gaseous fuel demand (Table I-5):

1980 2020
Quads of Conventional
Natural Gas Consumed 20 6
As Percentage of
Total Energy Consumption 26% 47
Quads of Gaseous
Fuel Consumed 20 15
As Percentage of
Total Energy Consumption 26% 11%

A detailed description of the crude o0il and natural gas systems is found in
Chapters 3 and 4 of Energy Alternatives: A Comparative Analysis.

To substitute directly for the subject sale, a combination of onshore and 0CS
production from other areas and continued foreign imports would be required to
make up for the estimated total production of this proposed sale.

Environmental Effect: This substitution would entail environmental
effects such as land subsidence, soil sterilization, and disruption of exist-
ing land-use patterns. Equipment failure, human error, and blowouts also may
impair environmental quality. Moreover, poor well construction, particularly
in older wells, and o1l spills can result in ground- and surface-water
pollution.

The water pollutants from onshore oil production are oil and dissolved solids.
The amounts of each vary over a wide range. A summary of onshore oil
pollutants is available in Energy Alternative: A Comparative Analysis.

Air pollutants (particulates, NO_, hydrocarbons, and CO) result from blowouts
and subsequent evaporation and burning. These are generally insignificant,
except locally. These effects will be basically the same, whether the produc-
tion is onshore or offshore.

Given the fact that onshore supplies are dwindling, users of hydrocarbons from
this proposal would have to continue their reliance on other regions and
foreign imports for needed oil and gas. The decline in these supplies, even
with energy conservation, could mean industrial shutdowns, increased unemploy-
ment, higher consumer prices, and changes in the standard of living. The lack
of natural gas will mean additional use of '"dirtier" alternative fuels (oil,
coal) with consequent effects on air quality and human health.
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Coal: Coal is the most abundant energy resource in the United States. Proven
domestic reserves of coal are estimated at 438 billion short tons. This
constitutes over one-quarter of the known world supply, 80 percent of proven
U.S. fuel reserves, and 130 times the energy consumed in 1980. Ultimately
recoverable reserves are estimated at 3.9 trillion short tons. A detailed
discussion of the coal resource system can be found in Chapter 1 of
Energy Alternatives: A Comparative Analysis.

Coal production (18.88 quads), consumption (15.67 quads), and inventories
(203.6 million short tons) were at record levels in 1980, mostly as a result
of increased demand from the electric utilities, including the conversion of
existing power-generating units from oil to coal. The 7-percent increase in
coal production over 1979 1is the main reason for the U.S.'s record energy
production in 1980.

Although domestic coal reserves could easily replace the energy expected to be
realized from the proposed sale, serious limitations to coal development
exist. In many uses, coal 1s an imperfect substitute for oil or natural gas.
In many other cases, coal use and production is restricted by government
constraints, limited availability of low-sulfur deposits, inadequate mining,
conversion and pollution-abatement technology, and the hazardous environmental
effects associated with coal extraction and from electricity generation. Coal
production 1is also threatened by a unique set of labor problems associated
with mining, and new, strict standards for coal-mine safety.

Due to 1its relative price advantage over other fuels, competitive market
structure, and large resource base, coal consumption and production are ex-
pected to increase significantly and become the primary domestic-energy source
in the future (Table I-5). Synfuels from coal also will be important (see
below).

The Powerplant and Industrial Fuel Use Act of 1978 was designed to reduce
petroleum and natural-gas consumption and to encourage greater use of coal and
alternative fuels. The Act prohibits all new electric powerplants and large
industrial boilers (and existing ones after 1990) from consuming oil or
natural gas as a primary-fuel source unless an exemption is granted.

Although U.S. coal resources are very large, as with other extractable mineral
fuels, there is some geographic dislocation. Most of our new low-sulfur coal
is found west of the Mississippi River or 1in Alaska, far from industrial
areas. Also, much of the western coal is in arid or semi-arid areas where
scarcity of water could constrain development.

If an alternative to the proposed OCS sale is greater reliance on coal, it may
be expected that mining would have to increase in western states to provide
the necessary fuel resources.

Environmental Effect:

Coal Utilization: Combustion of coal results in various emissions,
notably SO, and particulates. If the expected production from this sale is
replaced by coal, there would be an increase in these pollutants, especially
if coal 1is substituted for the natural gas presently used. Technology to
control these emissions is available but has not yet been proven sufficient to
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be widely applied. The sulfur content of eastern coal varies considerably,
but approximately 65 percent of the developed resources have a sulfur content
exceeding 1 percent. Most of the U.S. low-sulfur coal is located in the
western states. Any large-scale shift to coal would require relaxation of
emission regulations or improvement of technologies to convert coal to gaseous
or liquid fuels.

Surface Mining: The primary effect of surface mining is disruption
of the land. This affects all local flora and fauna and water quality, and it
increases landscape problems due to erosion and mine runoff. Reclamation is
difficult in the western states due to the 1lack of water to assist in
revegetation, Other problems include acid-mine-water drainage, leachings from
spoil piles, processing waste, and disturbances caused by access and
transportation. Noise and vibration resulting from operations also can be
expected. Finally, surface mining causes conflicts with other resource uses
such as agriculture, recreation, water, and wildlife habitat.

The land use of strip-mining ranges from 0.8 to 5.9 acres/lO12 BTU extracted,
depending on seam thickness and BTU content of the coal.

Underground Mining: Underground mining primarily affects land and
water quality. The land effects are those that arise from subsidence, waste
disposal, access, and transportation. Very 1little surface is disturbed.
Subsidence can destroy structures, cause landslides and earthquakes, and
disrupt groundwater—circulation patterns. The amount of subsidence can be
controlled by the mining method used and the amount of coal removed. The
utilization of certain mining methods and the restriction of the amount of
coal extracts can have detrimental effects on the economics of the operatiom.

Water quality is affected by both processing waste and the drainage of acid-
mine-water into surrounding areas. These can be minimized through the proper
methods of control both during and after operationms. Waste piles can be
replaced in the mine and entrances sealed. This also would help to minimize
subsidence. Other pollution problems are those associated with road and coal
dust and the like, but these are minimal and easily controlled. Other dis-
turbing aspects of mining have much less of an effect in an underground mine.
Working conditions of underground mines have been improved under the Federal
Coal Mining Health and Safety Act of 1969, although further efforts are needed
to reduce health hazards. This program has resulted in increasing costs of
underground mining when compared to surface mining, which has even more severe
environmental comnsequences.

Coal Transportation: The five major transportation systems (road,
rail, water, conveyor, and pipeline) all have some adverse environmental
effects. These include air and noise pollution, safety hazards, land-use
conflicts, trash-disposal problems, and aesthetic damage. However, since
spill problems are not associated with coal, most of the effects can be
controlled with greater care and consideration. A slurry pipeline also
requires large supplies of water and must adequately dispose of this at the
other end. Water availability 1is a problem in many areas of the U.S.,
especially in the west where energy resource requirements will have to compete
with existing commercial and private users for a limited and fragile resource.




Coal Conversion: Technology for conversion of coal into gaseous and
liquid hydrocarbons has been established for several decades, and a number of
relatively low-capacity commercial plants exist in various parts of the world.
However, few cost-effective advanced technologies have progressed beyond the
pilot-plant stage.

Numerous problems remain before commercial development of synthetic fuels from
coal can proceed. Specific technical problems must be solved. The cost
effectiveness of synthetic fuels from coal will depend on prices of other
fuels, primarily oil and natural gas.

The Energy Security Act of 1980 created the United States Synthetic Fuel
Corporation. The corporation is empowered to provide financial assistance to
the private sector for commercial synthetic fuel projects. The goal of the
corporation is to increase synthetic fuel production to the equivalent of at
least 500,000 barrels of oil per day by 1987 and 2,000,000 barrels per day by
1992,

Control of adverse environmental effects will increase the cost of producing
synthetic fuels. Possible constraints on development include: technological
constraints, availability of skilled workers, available raw materials (coal,
water, steel), capital, institutional constraints, government policies (energy
resource leasing, coal-mining regulations, permit procedures, etc.) and the
willingness of industry to invest in development of new technologies.

Synthetic o0il and gas could contribute substantially to energy supplies by the
year 2000. The most important contributions would be high-BTU gas from coal,
synthetic crude oil from oil shales, and coal liquefaction. The success of
these energy sources will depend on developing technology, the cost of the
effects, and the cost of conventional oil and gas.

Coal Gasification: Gaseous fuels with low, Intermediate, or high
energy content can be produced. Low and intermediate gases are produced in a
two-stage process 1nvolving preparation and gasification, and the output is
utilized as feedstock for electric generators. A third process, "upgrading,"
is required to produce high-BTU gas, which produces an end product usable by
the consumer.

Among low-BTU gasification processes under development are: Lurgil, Koppers-
Totzek (both in commercial use), Bureau of Mines Stirred Fixed Bed, and
Westinghouse Fluidized Bed. Among high-BTU gasification processes are: Lurgi
High-BTU gasification process, HYGAS, BI-Gas, Synthane, and CO2 Acceptor.

The environmental effects of coal gasification are those of mining plus those
resulting from the production process. Gasification processes have lower
primary efficiency than direct coal combustion; more coal will have to be
gasified to reach an equivalent BTU output. However, it is likely that coal
gasification will achieve primary efficiencies of 70 percent, which 1s about
twice that of coal to electricity end use. Water effects of processing can be
minimized by recycling and evaporation. However, large inputs of water are
required for some of the technologies, thus creating the potential for con-
flicts ig water-short areas. For example, a Koppers-Totzek gasifier producing
250 x 10° BTU per day will require water in the amount of 463,000 gallons per
day and coal in the amount of 10,570 tons per day.
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Air pollution could include sulfur dioxide, particulates, nitrous oxides,
hydrocarbons, and carbon monoxides.

Land effects result from solid-waste disposal plus land use for the plant,
coal storage, and cooling sands, etc. Solid wastes include ash, sulfur, and
minute quantities of some radioactive isotopes.

Coal Liquefaction: Liquified coal is expected to replace conven-
tional crude oil as the major source of liquid fuel and provide 10 percent of
total domestic energy consumption by 2020 (Table I-5).

As with coal gasification, production of 1liquid fuels from coal requires
either addition of hydrogen or removal of carbon from the compounds in the
coal. Coal liquefaction can be accomplished by hydrogenation, pyrolysis, or
catalytic conversion, Only catalytic conversion is in commercial operation.
Among liquefaction processes under development are: synthoil, H-Coal, Solvent
Refined Coal, Consol Synthetic Fuel, COED, TOSCOAL, and Fischer-Tropsch.

Again, the effects of liquefaction will be those of mining and those of the
processing plants. The available technologies have a recovery rate of from
0.5 to 3 barrels of o0il per ton of coal processed.

Water effluents from liquefaction plants could contain amounts of phenols,
solids, oil, ammonia, phosphates, etc. The waste water could be treated to
remove most of these products.

Air pollution could result from particulates, nitrogen, sulfur oxides, and
other gases. Pollution-control facilities would be required but would lower
the economic attractiveness of the plants.

Solid wastes would be mostly ash. If liquefaction plants were sited near mine
openings, residue could be buried in the mines with 1little further
environmental effects.

Nuclear Power -~ Fission: The predominant nuclear system used in the United
States is the uranium-dioxide-fueled, light-water-moderated and cooled nuclear
power plant. Research and development is being directed toward other types of
reactors, notably the breeder reactor.

Between 1970 and 1980, nuclear-energy production increased from 21.8 billion
kilowatt hours (1.4%Z of total U.S. electricity production and 0.4Z of total
energy production) to 251.1 billion kilowatt hours (11.0%7 of total U.S. elec-
tricity production and 4.2% of total energy production). Installed generating
capacity increased from 6.5 million kilowatts (1.9Z of U.S. total) to 56.5
million kilowatts (9.2%Z of U.S. total).

Due to environmental concerns, the growth of nuclear energy may be slowing.
At the end of 1980 there were 75 reactors in the U.S., up from 19 in 1970.
Although four reactors were licensed in 1980, fourteen other planned units
were cancelled, and the Nuclear Regulatory Commission closed five for modifi-
cation to comply with revised seismic requirements, and shut down eight reac-
tors comparable to Three Mile Island's to determine the probability of a
similar accident and to make required safety modifications. Nuclear-energy
output was down 1.6 percent in 1980. There are currently 102 reactors under
various stages of construction, construction-permit review, or on order.
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Nuclear-power development has encountered delays in licensing, siting, and
environmental constraints as well as manufacturing and technical problems.
Future capacity will be influenced by the availability of plant sites, plant-
licensing considerations, envirommental factors, nuclear-fuel costs, rate of
development of the breeder and fusion reactors, and capital costs.

Domestic uranium resources are probably plentiful. Ultimately recoverable
reserves are estimated to be 6,876 million short tons, and large areas are
unexplored. Twenty-one million short tons were consumed in 1980 domestic
nuclear-energy production.

Although fuel-cycle costs of nuclear reactors have increased only slightly in
recent years, present trends in reactor capital costs are significantly nar-
rowing the economic advantage offered by fuel-cycle costs over coal- and
oil-fired plants. Nuclear energy may provide up to 19 quads in 2020, 13
percent of total domestic consumption (Table I-5).

Environmental Effect: Although nuclear plants do not emit particulates
or gaseous pollutants from combustion, the potential for serious environmental
problems exists. Some airborne and liquid radioactive materials are released
to the environment during normal operation. The amounts released are very
small, and potential exposure has been shown to be less than the average level
of natural radiation exposure. The plants are designed and operated in such a
way that the probability of harmful radioactivity released from accidents is
very low.

Nuclear plants use essentially the same cooling process as fossil-fuel plants
and thus share the problem of heat dissipation from cooling water. However,
light-water reactors require larger amounts of cooling water and discharge
greater amounts of waste heat to the water than comparably sized fossil-fuel
plants. The effects of thermal discharges may be beneficial in some, though
not all, cases. Adverse effects can often be mitigated by use of cooling
ponds or cooling towers.

Low-level radioactive wastes from normal operation of a nuclear plant must be
collected, placed 1in protective containers, and shipped to a federally-
licensed storage site for burial. High-level wastes created within the fuel
elements remain there until the fuel elements are processed. Currently, spent
fuel is stored at NRC-licensed facilities. Plans call for recovering unused
fuels at reprocessing plants, solidifying the wastes, and placing them in
storage at a federal repository.

Primary residuals from light-water reactors are waste-heat and radioactive
emissions. For a 1,000 MW(e)-plant operating at a 75fﬁfrcent load factor, a
33-percent-efficient nuclear plant would emit 47 x 10 BTU's of waste heat
annua11¥2 For comparison, a 40-percent-efficient fossil-fuel plant would emit
36 x 10°” BTU's of waste heat.

There are also effects on land, water, and air quality arising from the mining
of these uranium ores. Dwindling amounts of high-grade reserves will increase
the amount of land mined for lower-grade radioactive ores—-primarily in
western states. The mining operations will be similar to coal, but the nature
and distribution of the deposits mean "lesser" effects while radioactive tail-
ings cause unusual problems for disposal, the environment, and human health.
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A more complete discussion of uranium mining and processing, the economics and
environmental impacts, as well as nuclear fission and fusion can be found in
Chapters 6 and 7 of Energy Alternatives: A Comparative Analysis.

Nuculear Power - Fusion: The controlled fusing of atoms in a reactor 1is a
long- term alternative-energy source. Scientific feasibility has yet to be
proven but looks promising. Technological and commercial feasibility will
have to follow, however. The main obstacles are obtaining a high enough
temperature, and containing the reaction. It is unlikely that fusion will be
available to any significant degree before 2025.

Fusion 1is attractive for two reasons: abundant fuel sources and relative
safety. The reaction is fueled by deuterium and tritium. Deuterium exists
naturally in sea water and would be nearly cost-free. Tritium can be inexpen-
sively produced in a reactor from lithium, which is plentiful.

Because of the small neutron activation involved in fusion reactions, there
would be lower radioactive 1inventories, fewer radioactive wastes, and less
serious fuel-handling problems and accident risks.

A proposed hybrid fusion~fission fuel cycle would fuel fission reactors with
fusion-produced isotopes and multiply the energy release of fusion tenfold,
while demanding less of the fusion core, thus enhancing the safety character-
istics of both reactors.

A proposed pure deuterium process, while possessing a lower reaction rate,
would have a neutronless fuel cycle. Thus all particles and products would be
electrically charged and there would, in theory, be no radioactivity.

Environmental Effect: The environmental risks from fusion energy are
probably less than fission, but the degree of reduction, and the social ac~
ceptability of that degree, cannot be determined presently.

0il Shale: O0il shale is a fine-grained, sedimentary rock which, when heated,
releases a heavy oil that can be upgraded to synthetic crude oil. The tech-
nology for exploitation currently exists. The resource base for shale is very
large, perhaps as much as 360 billion barrels.

Large areas of the United States are known to contain oil-shale deposits, but
those in the Green River Formation in Colorado, Wyoming, and Utah have the
greatest commercial potential.

Classes I and II deposits are at least 30 feet thick, average 30 gallons of
0il per ton of shale, and include only the most accessible and better-defined
deposits. Class III deposits are as rich as Classes 1 and II, but more
poorly defined and less favorably located. Class IV deposits are lower-grade,
poorly defined deposits ranging down to 15 gallons of o0il per ton of shale.

Environmental Effect: Oil-shale development poses serious environmental
problems. With surface or conventional underground mining, it is very diffi-
cult to dispose of the huge quantities of spent shale, which occupy a larger
volume than before the o0il was extracted. Inducing revegetation growth in an
area of oil shale development is difficult and may take more than 10 years.
In-place processing avoids many of these envirommental hazards. With under-
ground mining, the spent-shale problem is much less severe.
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Air pollutants from the mining will come from dust and vehicular traffic.
These will be predominantly particulates, followed by NO_ and CO, with minimal
amounts of hydrocarbons, SOx and aldehydes. X

The mining of o0il shale requires little water, both for operations and for
reclaiming solid wastes. Water pollutants are considered negligible but may
arise if saline water was encountered during the operations and had to be
disposed of.

However, the processing (retorting) operations of oil shale consume large
quantities of water and generate large amounts of waste water. The waste
water must be treated and can be reused in the process. Therefore, it has
been assumed that water pollution will not be a problem outside the complex.
However, the limited availability of input water in the development area could
lead to resource-use conflicts. ‘

Air pollutants vary with the technology used. Solid waste comprises the
greatest problem of oil-shale processing. The volume of the waste is greater
than the volume of the input. Therefore, backfilling and the like would not
provide a sufficient disposal space. Finally, there are the effects of access
and of transporting the products. These are analogous to those of coal mining
in the case of access, and petroleum distribution in the case of transporting
the product.

A fuller description of this energy source can be found in Chapter 2 of
Energy Alternatives: A Comparative Analysis.

Tar Sands: Tar sands are deposits of porous rock or sediments that contain
hydrocarbon oils (tar) too viscous to be extracted by conventional petroleum
recovery methods. Large-scale production efforts have been developed in
Canada, but U.S. ventures have been minor. U.S. resources are concentrated in
Utah, with some potentially commercial quantities in California, Kentucky, New
Mexico, and Texas.

About 1.5 tons of rich tar sands6yie1d about one barrel of tar, or bitumen,
the equivalent of about 6.3 x 100 BTU's. Tar can be recovered either from
sands mined on the surface or underground, or by direct underground extraction
of the o0il without mining. Recovery is followed by processing, upgrading to
synthetic crude, and refining.

Ultimately recoverable reserves may be 100 billion barrels, including other
heavy oils.

Environmental Effect: Surface mining produces substantial residuals,
including modification of surface topography, disposal of large amounts of
overburden, dust and vehicle emmissions, and water pollution. Reclamation can
minimize these effects. Residuals are similar to those of coal.

The effects of processing tar sands are similar to those of o0il shale. These
include solid tailings from extraction, cooling water and blowdown streams,
thermal discharges, and off-gases. Under controlled conditions, these resid-
uals can be minimized.



Underground extraction without mining can result in thermal additions, con-
tamination of aquifers, surface spills, surface-earth movements, noise pol-
lution, and emission of gases.

Hydroelectric Power: Hydropower is energy from falling water, which 1is used
to drive turbines and thus produce electricity. Conventional hydroelectric
developments convert the energy of natural regulated stream flows falling from
a height to produce electric power. Pumped storage projects generate electric
power by releasing water from an upper to a lower storage pool and then pump-
ing the water back to the upper pool for repeated use. A pumped storage
project consumes more energy than it generates but converts offpeak, low-value
energy to high-value peak energy. A more detailed discussion of this energy
source is found in Chapter 9 of the Energy Alternatives: A Comparative

Analysis.

Many of the major hydroelectric sites operating today were developed in the
early 1950's. Thirty to forty years ago, hydroelectric plants supplied as
much as 30 percent of the electricity produced in the U.S. Although hydro-
plant production has steadily increased, thermal-electric-plant production has
increased at a faster rate.

From 1970 to 1980, hydroelectric-power production has fluctuated slightly
between 220 and 300 billion kilowatt hours, about 4 percent of total U.S.
energy production. As a proportion of total U.S. electricity production and
installed generating capacity, hydroelectricity has dropped from 16 to 12 per-
cent, although the latter has increased from 55.1 to 76.4 million kilowatts.
Much of the recent hydroelectric development has been pumped-storage capacity.

It is likely that hydroelectric power will continue to represent a declining
percentage of the total U.S. energy mix due to the following: high capital
costs, seasonal variations in waterflows, land-use conflicts, environmental
effects, competitive water use, and flood-control constraints. Sites with the
greatest production capacity and lowest development costs have already been
exploited.

Environmental Effect: Construction of a hydroelectric dam represents an
irreversible commitment of the land resource beneath the dam and lake. Flood-
ing eliminates wildlife habitat and prevents other uses such as agriculture,
mining, and free-flowing river recreation,

Hydroelectric projects do not consume fuel and do not cause air pollution.
However, use of streams for power may displace recreational and other uses.
Water released from reservoirs during summer months may change ambient water
temperatures and lower the oxygen content of the river downstream, adversely
affecting indigenous fish. Fluctuating reservoir releases during peak-load
operation also may adversely affect fisheries and downstream recreation.

Screens placed over turbines prevent the entrance of fish, but small organisms
may pass through and may be killed.

Fish may die from nitrogen supersaturation, which results at a dam when excess
water escapes from the draining reservoir. High nitrogen levels in the Colum-
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bia and Snake Rivers pose a threat to the salmon and steelhead resources of
these rivers. Other adverse effects to water quality include possible saline-
water intrusion into waterways and decreased ability of the waters to accommo-
date modate waste discharges.

Alr quality will be affected only by dust and emissions during the construc-
tion phase. Afterwards, if the impoundment is used for recreation, motor
exhaust would occur.

Solar Energy: Applications of solar energy must take into account the fol-
lowing:

~— Solar energy is a diffuse, low-intensity source requiring large collec-
tion areas. Only a small portion of the potential energy is utilized.

- Its intensity is continuously variable with time of dav, weather, and
season.

—- Its availability differs widely between geographic areas.
Potential applications of solar energy show a wide range. Among them are:

~—  Thermal energy for buildings~
Water heating, space heating, space cooling, combined systems
-—  Renewable clean fuel sources -
Combustion of organic matter
Bioconversion of organic materials to methane
Pyrolysis of organic materials to gas, liquid, and solid fuels
Chemical reduction of organic materials to oil

-~  Electric power generation -
Thermal conversion
Photovoltaic - residential/commercial, ground central
station, space central station
Wind-energy conversion
Ocean-thermal difference

Solar-energy-collection systems are now commercially available nationwide.
Sales of collectors have risen from 1.2 million square feet in 1974 to 14.3
million square feet in 1979.

Environmental Effect: Although fuel costs for backup systems and mainte-
nance costs for solar units are small when compared with operating costs of
conventional heating and cooling systems, the high initial or "fixed" costs of
solar units make them unattractive to many homeowners and builders. However,
the rising cost of gas and 0il needed by conventional heaters means that, over
time, the greater fixed costs of solar systems will be balanced by their lack
of fuel costs.

Large-scale generation of electricity using solar energy is another promising
application which is receiving increased funding. A number of technical and
engineering problems now prevent commercialization of solar-steam~electric
plants, though pilot projects are well underway.
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Additional detail on this resource alternative is found in Chapter 11 of
Energy Alternatives: A Comparative Analysis (U.S. Government Federal Policy
Task Force Review Group, Solar Energy Analysis, 1978; Solar Energy Progress
and Problems, 1978, EPA, USDOE, and Lawrence Berkeley Laboratories et al.).

Among the disadvantages of solar energy are high capital costs, expensive
maintenance of solar collectors, thermal-waste disposal, and distortion of
local thermal balances.

The effects so far identified with solar energy are relatively minimal. The
primary effects of the use of this energy source on a wide scale will be land
use, Due to the low demnsity of the energy, large areas will be necessary for
the collectors. However, the land use compares favorably with other forms of
energy use, such as coal extraction.

To date, the only other known area of concern is thermal pollution. Direct
use in space heating has no thermal effects. However, for
solar-electric-power generation, heat will have to be collected and
transferred to the generator.

Some localized thermal pollution may occur as a result, but the problem is not
expected to be significant. Finally, solar plants can operate only intermit-
tently. Thus, the energy will either have to be stored, or backup fossil-fuel
plants will have to be built. These will have their own sets of environmental
constraints.

0il Imports: Spurred by new discoveries and competition, Middle East-oil
production expanded in the 1950's and 1960's. New markets were opened and
prices softened. The real price of oil fell from 1948 to 1972.

Simultaneously, U.S. consumption of o0il increased while production stayed
constant; imports were relied upon to make up the difference.

In 1973, the Arab-Israeli war was accompanied by an embargo imposed by OPEC
against nations supporting Israel. The vulnerability of the importers to
their own heavy demand became evident, and a huge price increase followed.
This marked the end of the so-called era of "cheap energy,” and efforts were
made to curtail imports. Another large price increase occurred in 1979.

Three avenues were pursued for reducing imports: conservation, or reduced
net-energy demand per unit of output; alternative energy; and increased
domestic production. These are discussed elsewhere in this Appendix.

The results of these efforts for reducing imports seem to have been mostly
successful. The underlying market structure for energy has been altered.
World demand for oil peaked in 1977 and appears to be in an irreversible
structural decline. Gross national products have been rising along with
nonenergy output, alternative-energy sources, and non~-OPEC production. O0il is
wholly responsible for declines in energy use.

OPEC produced 32 million barrels per day (mbd) in 1977 and now produces 24
million barrels daily. Current projections of energy consumption until the
year 2000 show rates of half of what was projected in 1972. The Department



of Energy 1is currently projecting a .9-percent annual growth rate (actual
growth was 1.92 annually from 1970-1979), and a 3-percent annual economic
growth. The dimensions of the structural change for the U.S. in 1981 are as
follows: '

-- Total energy consumption is down 5 percent.

-— Petroleum consumption is down (8 percent) for the third straight
year.

- 0il consumption as a percentage of total energy consumption is down
9 percent,

--  Imports of petroleum are down for the fourth straight year. Imports
in May 1981 were 5.2 mbd, the lowest in 10 years. This is 20 per-
cent less than in 1980 and 38 percent less than in 1979,

- Imported petroleum as a percentage of total petroleum consumption is
down 5 percent.

- Imported petroleum as a percentage of total energy consumption is
down 27 percent.

~- dollar of gross national product (GNP) has been steadily declining
since 1970.

The OPEC probably will control the bulk of the world's oil production for the
remainder of the century, due mainly to the short-term inelasticity of the
supply of substitutes, and set prices based on factors besides price/cost
relationships. Thus, the less dependent the U.S. is on OPEC, the less vulner-
able the U.S. is to large, erratic price increases. Imports from the Middle
East also bring problems of stability of supply, balance of payments,
currencyexchange rates, and U.S. offloading capacity.

The U.S. will probably remain somewhat dependent on imported emergy throughout
this century and, as the 1970's showed, there are situations in the Middle
East which could lead to major disruptions in supply or huge price increases.
However, the propensity for such anomalies is less than in the past, due pri-
marily to the following:

-~ As mentioned above, the underlying market structure for energy has
been altered and demand for oil has declined drastically. Asso-
ciated with this, OPEC will have considerable spare capacity, and
price cohesiveness will be difficult to maintain.

-- All OPEC nations need to produce o0il to finance development. The
goal of many OPEC nations is to maximize oil's long-term contri-
bution to the national economy, rather than to maximize short-term
profits. 1If revenue falls below a certain level where OPEC natioms
are not realizing an acceptable income, domestic tensions may ensue.

~- The OPEC economies, especially Saudi Arabia's, are more interde-
pendent with the West than previously. The OPEC has invested
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interest and financial reserves in the West, imports a large amount
of goods from the West, and has its o0il prices tied to Western
currency-exchange rates.

- The presence of strategic stockpiles provides both a deterrent to
intentional disruptions in world markets and a cushion for smoothing
price and supply shocks. Current stockpile inventories of most
Western nations are at record levels.

The OPEC's output and pricing structure also will depend on its balancing of:
—- Future vs. present proceeds.
-~ Benefits vs. costs of rapid modernization.
-— Discipline in the market vs. the political unity of OPEC.

Environmental Effect: The primary hazard to the natural environment of
increased 0il imports is the possibility of oil spills, which can result from
accidental discharge, intentional discharge, and tanker casualties. Inten-
tional discharges would result 1largely from uncontrolled unballasting of
tankers. The effects of chronic, low-level pollution are largely unknown.
The worldwide tanker casualty analysis indicates that, overall, an insigni-
ficant amount of the total volume of transported oil is spilled due to tanker
accidents. However, a single incident such as the breakup of the Torrey
Canyon in 1967 or the Amoco Cadiz in 1978 can have disastrous results. Of
more concern than tanker spills is the effect on the social and economic
environment. The potential for a future embargo under this option is such
that American productivity and policy could become subservient to foreign
influence, having both economic and security implications for the nation. On
a more subtle level, political alignments and policies of the U.S. could
become tied to those of foreign oil powers. This option is the least accept-
able for continued American energy independence.

Natural-Gas Imports: Imports of natural gas via pipeline have come largely
from Canada; with small amounts also coming  from Mexico. In 1980, net
pipeline imports from Canada were 881 billion cubic feet, about 4.4 percent of
the total natural gas used in the United States. These imports were about 33
percent of Canada's natural-gas production.

The natural-gas import situation continues to be highly uncertain. A wmajor
reason for this uncertainty is the disparity between prices for natural gas
and alternative fuels in this country and the price of crude oil in world
markets.

The United States and Canada concluded an agreement in March 1980 that estab-
lished a formula for escalating the price of Canadian imports. The formula
prices Canadian gas at the BTU-equivalent price of Canadian crude oil imports,
minus an adjustment that reflects savings to Canada of certain transportation
costs. In response to escalated Canadian prices, demand in the U.S. for
Canadian gas dropped sharply. Consequently, Canada has foregone the oppor-
tunity to raise its export price. What modifications, if any, the Canadians
will make to their pricing formula, and what minimum amounts of Canadian gas
Americans must take under existing contracts, are matters currently being
examined on both sides of the border.
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Mexico could be a significant source of future imports because of its rela-
tively large natural-gas-resource base. Imports from Mexico were of a iocal
nature until 1957 and have declined since 1969. In September 1979, an agree-
ment was concluded between the U.S. and Mexico regarding the importation and
pricing of natural gas. A base price was specified to be escalated in
proportion to the average price of five crude oils traded on the world market.
However, the rapid increase in world oil prices between the time the agreement
was concluded and the time the price escalation began brought the price of
Mexican gas substantially below both oil parity and the Canadian gas price.
Consequently, Mexico requested and received the same price as the Canadians.

Natural gas impotts are expected to be eliminated in the long run, as domestic
natural gas production will nearly satisfy decreasing demand, and synthetic
gas from coal can provide the balance and replace imports.

Environmental Effect: The envirommental effects of increasing gas im-
ports derive mainly from the possible increased use of 1land for pipeline
construction. A further effect is the risk of explosions and fires. Fluctua-
tions of supply could influence quality of 1life, productivity, and employment.
American policies also could become influenced by decisions of foreign gas
producers; much as they could under the option of increasing oil imports.

Liquefied-Natural-Gas Imports: The growing shortage of domestic natural gas
has encouraged projects to import liquefied natural gas (LNG) under long-term
contract. Large-scale shipping of LNG is a relatively new industry. Several
LNG projects are now under consideration on the Pacific, Atlantic, and Gulf
Coasts. The security of foreign LNG is questionable. The complexity of the
length of time involved in implementing these proposals has been increased by
the need for negotiating preliminary contracts, securing the approval of the
Federal Energy Regulation Commission and the exporting country, and making
adequate provision for environmental and safety concerns in the proposed U.S.
facilities. The authority to construct and operate facilities to implement
imports and exports must be obtained separately from the Federal Energy
Regulatory Commission. The costs of liquefying and transporting natural gas,
other than overland by pipe, are high.

The U.S imported 85 billion cubic feet of LNG from Algeria in 1978. 1In March
1980, Algeria announced that it was demanding oil-price parity, free-on-board,
for gas it exported to the U.S., and it subsequently discontinued deliveries.
The free-on-board price does not include transportation, terminal, and regasi-
fication costs, which are substantial. Negotiations with the Algerians are in
progress.

Environmental Effect: The environmental effects of LNG imports arise
from tankers; terminal, transfer, and regasification facilities; and trans-
portation of gas. The primary hazard of handling LNG is the possibility of a
fire or explosion during transportation, transfer, or storage.

Receiving and regasification facilities will require prime shoreline locations
and channel dredging. Regasification of LNG will release few pollutants to
the air or water.
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LNG imports will influence the U.S. balance of payments. This effect will
depend on the origin and purchase price of the LNG, the source of the capital,
and the country (U.S. or foreign) in which equipment is purchased and LNG
tankers are built.

Geothermal Energy: Geothermal energy is primarily heat energy from the inter-
ior of the earth. It may be generated by radioactive decay of elements such
as uranium or thorium, and friction due to tidal or crustal plate motions.

There are four major types of geothermal systems: hot-water, vapor-dominated,
geopressured reservoirs, and hot-dry-rock systems.

In addition to electricity, geothermal energy can offer a potential for space
heating, industrial processing, and other nonelectric uses in many areas which
presently are highly dependent upon o0il and gas for energy needs. However,
geothermal-electric generating plants are smaller than conventional plants and
require a greater amount of steam to generate an equal amount of energy. This
is due to the fact that temperatures and pressures associated with geothermal
areas are lower than those created at conventional power plants.

The greatest potential for geothermal energy in the U.S. is found in the Rocky
Mountain and Pacific regions; some potential exists in the Gulf Coastal Plain
of Texas and Louisiana. The geyser field in California is the most exten-
sively developed source of geothermal energy in the U.S. It has been produc-
ing power since 1969. Exploration efforts are also underway in the Imperial
Valley, Salton Sea, Mono Lake, and Modoc County, California.

Between 1970 and 1980, geothermal production increased from 525 to 5,073 mil-
lion kilowatt hours, and installed generating capacity increased from 84 to
1,005 kilowatts. Geothermal energy presently accounts for less than 1 percent
of total U.S. energy production.

Environmental Effect: A number of gases are associated with geothermal
systems and may pose health and pollution problems. These gases include
ammonia, boric acid, carbon dioxide, carbon monoxide, hydrogen sulfide, and
others. However, adverse air-quality effects are generally less than those
associated with fossil-fuel plants. Also associated with geothermal-energy
systems are saline waters, which must be disposed of and isolated from contact
with groundwater regimes.

Land-quality problems stem from disturbance due to construction of related
facilities and possible ground subsidence which, in turn, can cause structural
failures and loss of groundwater storage capacity.

Other Energy Sources: The high cost and rapidly shrinking reserves of
traditional energy fuels have encouraged research into new and different
sources for potential energy. Some of these alternate sources have been known
for decades, but high costs and technical problems have prevented their wide-
spread use. They include tidal power, wind power, organic fuels, and ocean
thermal-gradients, among others. These sources are expected to account for up
to 13 percent of total domestic energy consumption by 2020 (Table I-5).




Environmental effects of these alternatives are difficult to assess, espe-
cially since a great amount of research and development remain to be completed
before operational-scale systems can be developed, tested, and evaluated for
production and application.

The date of commercial availability of such alternatives will depend on the
cost of the traditional energy fuels, the level of federally subsidized re-
search through Energy Research and Development Administration assistance, and
the solution of engineering and technical problenms.

Combination of Alternatives: A combination of some of the most viable energy
sources available to this area, discussed above, could be utilized to attain
an energy equivalent comparable to the estimated production within the
anticipated field life of this proposed action. However, this combination of
alternatives, in order to attain the needed energy mix peculiar to the infra-
structure of this area, would have to consist of energy sources attainable now
or within the suggested timeframe that are transferable to the technology
presently used. Viable substitutes would have to be available for the
petroleum and natural gas required by the petrochemical industrial complex;
the petroleum used for the transportation sector; and the electricity and
fuels used in residential and commercial sectors.

Part II of the Energy Alternatives: A Comparative Analysis, particularly
Chapter 16, "Comparing the Economic Costs of Energy Alternatives,'" discusses
the factors that must be involved in developing technically and economically
appropriate energy alternatives.

Tables I-1, I-2, and I-3 display U.S. production, consumption, and net imports
of energy by type, 1970-1980. The most noteworthy change in energy to occur
in the 1970's was the enormous increase in the prices of fossil fuels (see
Table I-4).

These price increase were caused mainly by the large increases in crude oil
prices set by OPEC in 1974 (357%Z) and in 1980 (95%Z). The OPEC controls the
bulk of the world's oil production and can set market prices based on factors
other than price/cost relationships. Increases in the prices of substitutes,
gas and coal, followed.

Thus, while the amounts produced, consumed, and imported did not change dras-
tically (although crude oil consumption and imports did rise and fall), their
value did increase substantially.

Table I-5 displays the Department of Energy's (1980 Annual Report to Congress)
projections of domestic energy production and consumption, by type, form 1985
to 2020. The DOE prepared three series of projections, each a function of a
distinct time path (low, medium, or high) for the price of international
(imported) oil. Even the low-price time series assumes (slight) real price
increases (prices rising faster than the general inflation rate); Table I-5
displays the low-price projections, given the considerations regarding OPEC's
waning price-setting strength.

Allowing favorable technologies and economies, the most viable domestically
available energy alternatives would probably consist of: the use of coal, oil
shale, tar sands, and biomass to produce synthetic liquids; nuclear energy,

I-19



and coal to compete for the utility market; and renewables to supply a
sizable portion of total energy requirements. The environmental effects of
each of these alternatives have been discussed briefly in the previous
sections. The result will be a long-term energy-supply transition from crude
0il and less dependence on o0il imports. Such patterns will require new,
efficient technologies, major capital investments, and a high rate of growth
in coal production.

The future U.S. energy-source mix will depend on a multiplicity of factors:
the identification of resources; research and development efforts; development
of technology; rate of economic growth; the economic climate; changes in
lifestyle and priorities; capital investment decisions; energy prices; world
0il prices; envirommental quality priorities; government policies; and
availability of imports.

It is unlikely that there will ever be a single definitive choice among energy
sources, or that development of one source will preclude development of
others. Different energy sources will differ in their rate of development and
the extent of their contribution to total U.S. energy supplies. Understanding
of the extent to which they may replace or complement offshore o0il and gas
requires reference to the total national energy picture. Relevant factors
are:

~- Historical relationships indicate that energy requirements will grow in
proportion to the gross national product.

-=—  Energy requirements can be constrained to some degree through the price
mechanisms in a free market or by more direct constraints. One important
type of direct constraint operating to reduce energy requirements is
through the substitution of capital investment in lieu of energy, e.g.,
insulation to save fuel. Other potentials for lower energy use have more
far-reaching effects and may be long range in their implementation--they
include rationing, altered transportation modes, and major changes in
living conditions and lifestyles. Even severe constraints on energy use
can be expected to only slow, not halt, the growth in energy requirements
within the timeframe of this statement.

-- Energy sources are not completely interchangeable. For example, solid
fuels cannot be used directly in internal combustion engines. Fuel-
conversion potentials are severely limited in the short term, although
somewhat greater flexibility exists in the longer run and generally
involves choices in energy-consuming capital goods.

- The principal competitive interface between fuels is in electric power
plants. Moreover, the full range of flexibility in energy use is limited
by environmental considerations.

-— Regulation of o0il and gas prices lowered the price below the product
level that refiners (and consumers) paid for domestic o0il, and prevented
the incremental cost of all domestic producing fields from equating to
the price of imports. This impaired the economy's ability to adjust to
world energy prices: underproduction of domestic o0il, overconsumption of
imports, and impediments to alternative energy. Under deregulation, the
real prices of o0il and gas will be closer to the marginal costs of al-
ternative energy.

I-20



- A broad spectrum of research and development is being directed toward
energy conversion--more efficient nuclear reactors, coal gasification and

liquefaction, liquefied natural gas (LNG), and shale retorting, among
others.

Several of these could assume important roles in supplying future energy

requirements, although their future competitive relationship is not yet
predictable,
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Table I-1

U.S. Production of Energy by Type

1970-1980
Y. LA
_ Coal o Crude 0il~’ _ NGPL=' Natural Gas (Dry)

Percent Percentage Percent Percentage Percent Percentage. Percent Percentage

of Total Change from of Total Change from of Total Change from of Total Change from
Year Quads __ Production Previous Year Quads  Production Previous Year Quads _ Production Previous Year Quads  Production Previous Year
1970 15 24 --- 20 32 --- 3 5 --- 22 35 ---
1971 14 23 -7.1 20 32 0 3 5 [ 22 35 0
1972 14 22 0 20 32 0 3 5 0 22 35 0
1973 14 23 0 19 31 -5.3 3 5 0 22 35 0
1974 14 23 0 19 31 0 2 3 -50 21 34 -4.8
1975 15 25 7.1 18 30 -5.6 2 3 0 20 33 -5.0
1976 16 27 6.7 17 28 -5.9 2 3 0 19 32 -5.3
1977 16 27 0 17 28 0 2 3 0 20 33 5.3
1978 15 25 -6.7 18 30 5.9 2 3 0 19 31 =5.3
1979 18 28 20.0 18 28 0 2 3 0 20 31 5.3
1980 19 29 5.6 18 28 0 2 3 0 20 31 0
Avg. Annual
Growth 2.4% 1.1% -4.1% -1.0%

U.S. Production of Energy by Type
1970-1980
(cont.)
2.4 et

Hydroelectric Power> . Nuclear Electric Power . Other—" Total Energy Produced

Percent Percentage Percent Percentage Percent Percentage Percentage .

of Total Change from of Total Change from of Total Change from Change from
Year Quads _ Production Previous Year Quads Production Previous Year Quads Production Previous Year Quads Previous Year
1970 3 5 --- [ 0 --- 0 0 --- 63 ---
1971 3 5 0 0 0 0 0 0 0 62 -1.6
1972 3 5 0 1 2 0 0 0 [ 62 -1.6
1973 3 5 Q 1 2 [¢] 0 0 0 62 -1.6
1974 3 5 0 1 2 0 0 0 [ 61 -1.6
1975 3 5 0 2 3 100 0 0 0 60 -1.7
1976 3 5 0 2 3 0 0 0 0 60 0
1977 2 3 0 3 5 50 0 0 0 60 0
1978 3 5 0 3 5 0 0 0 0 61 1.6
1979 3 5 0 3 5 0 0 0 0 64 4.9
1980 3 5 0 3 5 0 0 0 0 65 1.6
Avg. Annual
Growth 0% 14.7% 0% 0.3%

Scurce: Energy Information Administration.

]/lncludes lease condensate,
j/Na-tural gas plant, liquids.

7' Includes industrial and utility production of hydropower.
" Includes geothermal power and electricity produced from wood and waste.



Table I-2
U.S. Consumption of Energy by Type

1970-1980
1./
Coal Natural Gas (Dry) Petroleum Hydroelectric Power='"
Percent Percentage Percent Percentage Percent Percentage Percent Percentage
of Total Change from of Total Change from of Total Change from of Total Change from
Year Quads Consumption  Previous Year Quads  Consumption Previous Year Quads Consumption Previous Year Quads  Consumption Previous Year
1970 13 19 --- 22 33 --- 30 45 --- 3 4 ---
1971 12 18 -8.3 22 32 0 31 46 3.3 3 4 0
1972 12 17 0 23 32 4.5 33 46 6.5 3 4 0
1973 13 17 8.3 23 31 0 35 47 6.1 3 4 0
1974 13 18 0 22 30 -4.5 33 45 -6.1 3 4 0
1975 13 18 0 20 28 -10.0 33 46 0 3 4 0
1976 14 19 7.7 20 27 0 35 47 6.1 3 4 0
1977 14 18 0 20 26 0 37 49 5.7 3 4 0
1978 14 18 0 20 26 0 38 49 2.7 3 4 0
1979 15 19 7.1 21 27 5.0 37 47 =5.7 3 4 0
1980 16 21 6.7 20 26 -5.0 34 45 -8.8 3 4 0
Avg. Annual
Growth 2.1% -1.0% 1.3% 0%
U..S. Consumption of Energy by Type
1970-1980
(cont.)
LW
Nuclear Electric Power Other=’ Total Energy Consumed
Percent Percentage Percent Percentage Percentage
of Total Change from of Total Change from Change from
Year Quads Consumption Previous Year Quads Consumption Previous Year Quads Previous Year
1970 0 0 --- 0 0 - 67 ---
1971 0 0 0 0 0 0 68 1.5
1972 1 1 --- [¢ [¢] 0 72 5.9
1973 1 1 0 0 0 0 75 4.2
1974 1 1 0 0 0 0 73 =2.7
1975 2 3 100 0 0 0 71 -2.8
1976 2 3 0 0 0 0 75 5.6
1977 3 4 50 0 0 0 76 1.3
1978 3 4 0 0 0 0 78 2.6
1979 3 4 0 0 0 0 79 1.3
1980 3 4 0 0 0 0 76 -3.9
Avg. Annual
Growth 164.7% 0% 1.3%

Source: Energy Information Administration
%; Includes industrial and utility production, and net imports of electricity.
=" Includes geothermal power, electricity produced from wood and waste, and net imports of coal coke.



Table 1-3
U.8. Net Imports of Energy by Type,

1970-1980
Crude 0il and RefiT7d Natural Imports as Percentage
Coal Petroleum Products— Gas_(Dry) __Electricity Coal Coke Net Imports of Total Energy Consumed
Percentage Percentage Percentage Percentage Percentage Percentage Percentage
Change from Change from Change from Change from Change from Change from Change from
Year Quads Previous Year Quads Previous Year Quads Previous Year Quads Previous Year Quads Previous Year Quads Previous Year Percentage Previous Year
1970 -2 -—-- 7 -—- 1 --- 0 ~--- 0 --- 6 --- 9.0 -—-
1971 -2 0 8 14.3 1 0 0 0 0 0 7 16.7 10.3 14.4
1972 -2 0 10 25.0 1 0 0 0 0 0 9 28.6 12.5 21.4
1973 -1 100 13 30.0 1 0 0 0 0 0 13 44.4 17.3 38.4
1974 -2 -100 12 ~-8.3 1 0 0 0 4] 0 12 -8.3 16.4 -5.5
1975 -2 0 13 8.3 1 0 0 0 0 0 12 0 16.9 3.0
1976 -2 0 15 15.4 1 0 0 0 0 0 15 25.0 20.0 18.3
1977 -1 100 18 20.0 1 0 0 0 0 0 18 20.0 23.7 18.5
1978 -1 0 17 -5.9 1 0 0 0 0 0 17 =5.9 21.8 -8.7
1979 -2 -100 17 0 1 0 0 0 0 0 17 0 21.5 -1.4
1980 -2 0 13 ~30.8 1 0 0 0 0 0 12 ~41.7 15.8 ~36.1
Avg. Annual
Growth 0% 6.4% 0% 0% 0% 7.2% 5.8%

Source: Energy Information Administration.

Y Includes crude oil, lease condensate, imports of crude oil for the Strategic Petroleum Reserve,
refined petroleum products, unfininshed oils, natural gasoline, and plant condensate.



Table [-4 ’

Prices of coammmwnmww< Produced Fossil Fuels
(Cents—~" Per Million BTU's)

1960-1970

Avg. Ann. Avg. Ann.

1970 1980 Increase Increase
Crude 0il 59.9 206.0 13.1% -1.6%
Natural Gas 16.9 76.9 16.4% -0.5%
Coa1%/ 27.9 64.9 8.8% -1.5%

Source: Energy Information Administration.

1/
2/

Constant 1972 dollars.
Bituminous coal and lignite.



Table I-5

Projected U.S. Energy Production and Consumption, by Type
1985-2020

Low 0il Price Scenario

1985 1990 1995 2000
Percentage Percentage Percentage Percentage
of Total of Total of Total of Total
Quads Consumption Quads  Consumption Quads  Consumption Quads Consumption
Domestic Energy Supply
Liquid Fuels 1/
Conventional Crude 0il-~" 17.8 22.3 16.7 18.7 16.5 16.7 16.1 15.1
Enhanced Recovery 1.2 1.5 2.0 2.2 2.9 2.9 3.3 3.1
Shale 0il and Tar Sands .0 .0 0.1 0.1 0.5 0.5 1.0 0.9
Synthetic (from coal) .0 .0 .0 .0 .0 .0 1.4 1.3
Liquids from Biomass .0 .0 .0 .0 .0 .0 0.3 0.3
Total 19.0 23.8 18.8 21.1 19.9 20.2 22.1 20.7
Gaseous Fuels
Conventional Natural Gas 17.1 21.4 16.1 16.1 15.9 16.1 11.3 10.6
Enhanced Recovery .0 .0 .0 .0 .0 .0 5.6 5.3
Synthetic (from coal) .0 .0 .0 .0 .0 .0 0.2 0.2
Total 17.1 21.4 16.1 18.0 15.9 16.1 17.1 16.0
Coal?/ 22.8 28.5 30.3 33.9 37.9 38.4 38.0 35.6
Nuclegy 5.6 7.0 8.0 9.0 9.1 9.2 11. 10.4
Other= 3.4 4.3 3.6 4.0 4.1 4.2 10.2 10.0
Total Domestic Production 67.9 85.0 76.8 86.0 86.9 88.0 98.6 92.6
Imports
Net O0il Imports 12.7 15.9 14.1 15.8 14.1 14.3 10.6 9.9
Net Gas Imports 1.5 1.9 1.1 1.2 1.3 1.3 1.0 0.9
‘Net Coal Imports -2.2 --- -2.7 --- -3.6 --- -3.7 ---
Total Net Imports 12.0 15.0 12.5 14.0 11.8 12.0 7.9 7.4
Total Consumption 79.9 100.0 89.3 100.0 98.7 100.0 106.6 100.0

1/ Includes NGPL.

Z/ Does not include coal used for synthetic oil and gas.
3/ Includes hydroelectric, geothermal, solar, wind, and biomass.

Source: Energy Information Administration.

Does not include liquids from biomass.



Table [-5 (cont.)

Projected U.S. Energy Production and Consumption, by Type
1985-2020
Low 0il Price Scenario (continued)

2010 2020 ' Avg. Ann. Avg. Ann.
Percentage Percentage Growth Growth
of Total of Total 1985-2000 2000-2020
Quads Consumption Quads Consumption (Percentage) (Percentage)
Domestic Energy Supply
Liquid Fuels 1/
Conventional Crude 0il- 12.5 10.1 7.9 5.6 -0.7 -3.6
Enhanced Recovery 3.7 3.0 3.0 2.1 7.0 -0.5
Shale 0il and Tar Sands 2.2 1.8 3.1 2.2 16.6 5.8
Synthetic (from coal) 6.8 5.5 14.8 10.4 -——- 12.5
Liquids from Biomass 0.5 0.4 0.8 0.6 --- 5.0
Total 25.7 20.9 29.6 20.8 1.0 1.5
Gaseous Fuels
Conventional Natural Gas 8.7 7.1 6.3 4.4 -2.8 -3.0
Enhanced Recovery 7.0 5.7 7.6 5.3 --- 1.5
Synthetic (from coal) 0.7 0.6 1.3 0.9 --- 9.8
Total 16.4 13.3 15.2 10.7 0 -0.6
Coa1?/ 47.7 38.7 59.5 41.8 3.5 2.3
Nuclegf 16.3 13.2 19.1 13.4 4.7 2.8
Other= 13.5 11.0 18.4 12.9 7.6 3.0
Total Domestic Production 119.6 97.1 141.7 99.6 2.5 1.8
Imports
Net 0il Imports 6.9 5.6 4.3 3.0 -1.2 -4.6
Net Gas Imports 0.4 0.3 0.1 0.1 -2.7 -12.2
Net Coal Imports -3.8 --- t3.9 --- -3.5 -0.3
Total Net Imports 3.5 2.9 0.5 0.4 -2.8 -14.8
Total Consumption 123.2 100.0 142.3 100.0 1.9 1.5

1/ Includes NGPL.
2/ Does not include coal used for synthetic oil and gas.
3/ Includes hydroelectric, geothermal, solar, wind, and biomass. Does not include liquids from biomass.

Source: Energy Information Administration.
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Appendix J
Archeological Analysis for the Proposed
St. George/North Aleutian Basin
Lease Offerings

This appendix includes "Archeological Analysis in the North Aleutian Basin"
(Friedman, 1984/85), as well as a list of onshore historic and prehistoric
sites in the lease sale area (Table J-1).
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United States Department of the Interior Lk coy

Surname- Archeological Analysis
MINERALS MANAGEMENT SERVIGE Proposed Lease Offering
RESTON, VA. 2209] St. George/North Aleutian

(December 1984/April 1985)
In Reply Refer To:
LMS-Mail Stop 644 prepared by
JAN 11 1004 Edward Friedman and Herbert Schneider
’ Minerals Management Service
Reston, Virginia

Memor andum
To: Regional Manager, Alaska Region Purpose
From: Deputy Associate Director for Offshore Leasing In accordance with the Minerals Management Service (MMS) Interim Guidance for

Outer Continental Shelf Cultural Resources (May 14, 198B2), this archeological
analysis was prepared for the offshore lease offering for the St. George/

. ¢ 'th ! im Guid 0 1 sh . . North Aleutian areas. The analysis is intended to aid the Alaska Region in
n accordance with our Interim Guidance on Outer Continenta 1f Cultura

Resources (May 14, 1982), we are submitting an argheo1ogica1 in:1ys1s for the preparing environmental impact statement (EIS) discussions and the Offshore
subject lease offering (attached). The report discusses the potential for and Leasing Management Division in making recommendations to the Secretary on
the survivability and detectability of prehistoric cultural resources in the 1 1 1 fpulati

offering area. The analysis conciudes that, of the approximately 18,600 cultural resource lease stipulations.

blocks in the offering area, none should require a cultural resource report
from the lessee. There are 201 blocks which, it leased, will require
additional study. The postlease analysis is necessary because these blocks
are medium or high probability and there is fnsufficient data at this point to Project Area Description
make a determination. This summary report was prepared by Ed Friedman,

Archeologist, and Herb Schneider, Geophysicist,

Subject: Archeological Analysis for the St. Georée/North Aleutian Lease
ffering

The two adjacent planning areas that make up the proposed lease offering
Please review the analysis and use it with other information available to you

in making your decisions concerning prehistoric cultural resource report (Figure la and 1b) are the St. George Basin which Ties in the eastern Bering o
requirements’ for the offering and later permitting actions, Please forward to Sea northwest of the Aleutian Islands chain and is bounded on the north by 59

us any comments you have regarding this analysis. If you have any questions - -
or immediate concerns with this analysis, please contact Ed Friedman or N. latftude and on the south by the 3 geographical-mile Tine along the
Herb Schneider (FTS 928-6461). northern side of the Aleutian Islands. The area is bounded on the west by

174° . longitude from 59° N. latitude to 56° N. latitude and by 171° .
longitude from 56° N, latitude to approximately 53°35' N. latitude. It is
bounded on the east by 165° W, longitude from 50° N. latitude to the
3-geographical-mile line at approximately 54014' W. latitude.

Tarolitn Y

Carolita Kallaur

Attachment

beec: R. Smith/R. Tyag1l%tEGott11eb. Alaska Region The North Aleutian Basin lies in the eastern Bering Sea northwest of the
g?:}::;g E:}: (BEO)TELS Lease Offering St. George/N. Aleutian) Ms 644 Alaska Peninsula and is bounded on the north by 59° N. latitude and on the
Ah1feld/Go11/Friedman/Schneider north, south, and east by the 3-geographical-mile line. It s bounded on the
S%Smre Chron west by 1659 y, longitude from 59° N, latitude to the 3-geographical-mile line
BEQ Chron at approximately 54%40' N. latitude.

LMS:BEO:EFriedman:dmb:01/04/84:860-6461 Disk Lear-Friedman
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Figure la

Proposed 5t. George
(December 1984) lease
offering

Figure 1b
Proposed North Aleutian
(April 1985) lease offering
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The offering area contains approximately 18,600 blocks. About 95 have been
leased in Lease Sale No. 70. Thus, 18,500 blocks were considered in this
archeological analysis for the lease offering in the St. George/North Aleutian
areas.

There are four proposed deferral areas: Inner Bristol Bay (1602 blbcks).
Alaska Peninsula (706 blocks), Unimak Pass (642 blocks), and Pribflof Islands
(1699 blocks) (Figure 2a and 2b).

Method

The method used to develop the archeological analysis was established in the
Interim Guidance.

The procedures outlined in the Interim Guidance are:

1. Examine the appropriate regtonal baseline study to determine if the blocks
within the offering area have a high, medtum, or low probability for pre-
historic sites--those blocks falling in the low category will receive no
further archeological consideration. 1f all the blocks are low probability,
the cultural resource stipulation, if any, should not include a reguirement
for a report to identify prehistoric sites.

2. Examine the regional sea level curves when blocks of medium or high
probability occur in the lease offering area. Blocks which lie fn medium or
high probability areas but were not above sea level during times of potential
human habitation should be excluded from further consideration to incorporate
a prehistoric site report requirement.

3. Examine the geological/geophysical literature for information regarding
forces or processes that might have destroyed potential prehistoric sites or
rendered them unrecoverable. Examples of such forces and processes are:
glacial scouring, tce gouging, erosion, and excessive sedimentation.

Figure 2a
Proposed St. George
(December 1984) lease
offering--Deferral zones
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Figure 2b

Proposed North Aleutian
{April 1985) lease offering--
Deferral zones

Each block exhibiting exposure to such processes should be excluded from
prehistoric site report consideration.

4. Examine the geology (resource) report, appropriate hazards survey, etc.,
for indications of significant landforms which were identified in the baseline
study as being potentially habitable. Those blocks that do not contain
significant landforms should be excluded from further consideration of a
prehistoric report requirement under a lease stipulation. Specific landforms
on blocks that have not been excluded in steps 1 through 3 above and have a
medium or high probability for prehistoric sites should be examined in detail.
Those blocks that are not excluded from further consideration should require a
report under a lease stipulation.

In instances in which an archeological analysis has been conducted up to step
4 and it has been determined that no data exist relating to landforms, those
blocks that are subsequently leased must have their postlease geohazards
survey data examined for prehistoric site potential by an MMS archeologist and
geophysicist.

5. If steps 1 through 4 above do not exclude all of the blocks with prehis-
toric site potential that are offered for lease in an area, and if the lessee
proposes to conduct activities on a landform on one of those blocks, a prehis-
toric site report is required pursuant to the controlling lease stipulation.

Analysis

Step 1--Review of Baseline Study

Using the above method, we reviewed the approximately 18,500 blocks included
in the offering area. A cultural resource baseline study has been prepared
that covers the entire offering area (Dixon et al., 1976). As was noted in
our comments on the draft environmental impact statement for Lease Sale

No. 70, which coincides to a large extent with this lease offering, (March 31,
1982), ". . . the highly generalized nature of the cultural resource
probability zones makes the report difficult to use for evaluating specific



or
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lease tracts.” A recent study (Dixon et al., n.d.) refined the zones from the
9800 square miles to 9 square miles. Based on the revision there are five
clusters of medium or high probability blocks. St. George Island, St. Paul
Island (Figure 3a), Unimak Island, Inner Bristol Bay, and Cape Pierce (Figure
3b).

As no explicit criteria for establishing probability zones is presented in
Dixon et al, (1976 or n.d.), those used for the adjacent Western Gulf of

Alaska were employed (Dixon et al., 1977).

High Probability Areas

1. Nonglacial river mouths and constricted marine approaches to these river
mouths, river margins, and lake outlets. Estuaries and rivers,
particularly those fssuing from lakes, would have concentrated anadramous
fish and their predators,

2. Natural terrestrial constrictions, such as passes, which funnel large
mammal movements,

3. Prominent spits, points, rocky capes, headlands, and islands that may have
provided habitat for Phocid and Otarid seals and for marine birds. Such
habitat is only considered high probability if 1t occurs in conjunction
with one or more additional habitat types or if there is natural
constriction which would tend to concentrate these species.

4. Areas of habitat diversity and general high marine intertidal
productivity, particularly those which might have prompted extensive
macrophyte development. An example of this type of environment would be
deep sinous embayments,

Medium Probability Areas

1. Lake margins. Although the pfesence of fish and waterfow] resources
enhance these areas as settlement locales, they are less likely to be as

Figure 3a
Proposed St. George
(December 1984) Jease
offering--Areas of medium
or high probability
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Figure 3b

Proposed North Aleutian

(April 1985) lease offering--

Areas of medfum or high probability

productive (and consequently less likely to foster winter settlements) as
those listed above.

2. North- and south-facing slopes. Guthrie (1976) indicated that south-

facing slopes tend to concentrate grazing mammals during early spring
plant maturation and that many times north-facing slopes provide wind-
blown, snow-free winter ranges. However, neither of these habitat types
concentrate grazers into specific locations where large aggregates of
animals can be harvested. Although these areas are generally more
productive, the mammals are scattered over a comparatively large area.

Step 2--Review of Sea Level Curves to Determine Habitability

The second step is to examine the regional sea level curves. Dixon et al. (1976)
state that “, Uﬂur1ng the Quaternary period, Beringia was intermittently
invaded by sea and ice. The sea level fell as much as 100-150 meters below
its present level. . . .* A recently published volume (Hopkins et al., 1982)
reexamines the body of literature dealing with sea level changes in Beringia.
It establishes that the sea level fell to a minimum depth of -90 meters,
between 25,000 and 17,000 years before present (B.P.). It is the latter
figure, -90 meters which will be utilized in this analysis as one factor to
determine habitability. Hopkins et al. (ibid) do not disagree with the
earlier interpretations of global sea level having been -125 meters stating:
“ . . . the position of the ancient shoreline on any given segment of the
continental margin differs as a result of local differences in tectonic
history and local isostatic effects.” They feel that Beringia deviated
significantly from the worldwide norm. Using these data, numerous blocks in
the lease offering area would not have been emergent (Table 1 and Figure 4a
and b).
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Table 1. Blocks that were medium or high probability, but based on new sea
level data, would not have been emergent.

Block Number

379, 423, 466, 467, 498, 508-512, 541,
542, 548-555, 585-597, 630-638, 674-679,
and 718-720

360-364-, 402-409, 445-453, 489-497,
33-541, 577-585, 621-628, 665-671, and
710-714

Protraction Diagram
NO 2-8

NN 3-2 (Cold Bay)

Step 3--Review of the Geological/Geophysical Data to Determine Survivability

Step 3 is to use ". . . information regarding forces or processes that might
have destroyed potential prehistoric sites or rendered them unrecoverable."
Dixon et al. (1976) focused on the probability of paleo-Indian populations
inhabiting the offshore Bering Sea area prior to the postglacial marine
transgressfon. This report also identified topographic features and areas
based on paleogeography, paleoenvironment, and probable biomass productivity
that these prehistoric groups would have sought to occupy and, in a general
way, fdentified such areas and features within the Bering Sea area.
Refinement of this study (Dixon et al., 1976) is necessary in order to further
evaluate whether the medium/high probability areas have survived and can be
detected using current geological/geophysical survey methods. We do not
dispute the idea that this offshore area may have been inhabited by paleo-
Indian groups or that they selected specific features for occupation. We
point out that (a) many of the prehistoric sites did not survive the
transgression, (b) some of the topographic features that were occupied are no
longer recognizable, and (c) some of these features are not detectable.

According to numerous researchers such as Hopkins, 1959; Scholl et al., 1968;
Sharma, 1972; Sharma et al., 1972; Knebel and Creager, 1973; Hickok, 1974;

Sharma, 1974; Marlow et al., 1976; Gardner et al., 1979; Colinvaux, 1981; Hopkins,
1982; Marlow and Cooper, 1982, the probability of a prehistoric site surviving

intact is fairly low owing to the combined process of (a) long-term erosion
due to extreme flatness and gentle slope of most of the shelf floor;

(b) bottom turbulence due to shallow shelf depth; (c) scouring due to fce pile
up along shoreline; and (d) erosion due to lack of protection because of
insufficient sediment cover and bedrock exposure on the bottom.

We have briefly summarized some of the significant geological and geophysical
research conducted in the southeastern Bering Sea. B8ased on the accumulated
data, it is our position that few prehistoric sites would have survived the
marine transgression. Those that did survive, would be subjected to
subsequent destructive processes such as swift spring thaw outwash, rapid
sedimentation, sediment slumping, and dynamic current and wave erosion.

Step 4--Review to Identify Significant Landforms

Step 4 calls for the examination of the ". . . geology report, appropriate
hazard survey, etc., . . ." to determine the 1ikelihood of significant land-
forms and the habitability and survivability of possible sites. Exam1nati6n
of numerous high resolution seismic profiles can indicate whether the
remaining block areas could have been inhabited and, if so, if sites would
have survived. Appendix 1 summarizes the information used in the habitability
and survivability analyses.

1. Habitability Analysis

According to archeological information collected and analyzed over the last 50
years for the lease offering area, early man was most likely to have inhabited
areas now identified as drowned stream canyons, ancient estuaries/lagoons, and
channel-filled bays. Contrariwise, wide, gently sloping beach front areas
were not often occupied due to lack of protective landforms, freshwater
streams, or abundant food sources.

Topographic and bathymetric maps as well as high resolution profiles were
studied to determine those blocks which do contain such significant landforms.
Those which do not contain significant landforms are exempt from further
cultural resource considerations (Table 3 and Figure 5a and b),
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Table 3. Habitability--Blocks exempt from survey report due to lack of
significant landforms.

Protraction Diagram BTock™ Number

St. Paul (NO 2-6) 665, 666, 709, 710, 752-754, 796-799,
840-843, 885-888, 929-931, 974-978

St. George (NO 2-8) 7-10, 51-53, 457, 499-504, 543-548

Cold Bay (NN 3-2) 629, 672

Survivability Analysis

The remaining blocks determined to be habitable are examined again using the
survivability criteria (Step 3). Wide, gently sloping shelf areas are
unlikely to have survived the marine transgression because of the high energy
erosion of the seas reworking the ancient beaches.

Likewise, former high energy shores that lack a protective sediment cover also
have a low probability for prehistoric site survivability. Thus, potential
prehistoric site areas with 1ittle or no Holocene sediments or with bedrock
exposed within the entire block would not have survived. The blocks that fall
within this category are noted in Table 4 and Figure 6.

Table 4, Survivability--Blocks exempt from survey report due to lack of
enough Holocene sediments for site protection and preservation.

Protraction Diagram Block Number

St. George 375-378, 417-422, 460-465, 505-507

Due to the dynamic processes and the adverse forces in action in the lease
offering area documented above, many landforms are no longer recognizable.
Blocks containing landforms that are recognizable, having survived the dynamic

Figure 6

Proposed St. George
(December 1984) lease
offering--Survivability
Exempted Blocks shaded
areas are those blocks on
which sites would not have
survived (see Table 4)
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Figure 7
Proposed Horth Aleutian

would require more data.

(April 1985) lease offering--

Blocks that lack sufficient
information for a determination

of the habitability and survivability
of prehistoric sites and, if leased,

processes or marine transgression, sedimentary burial, and erpsion, have a
high potential for a prehistoric site and may require a cultural resource
report.

Because of the dearth of seismic data in the southeastern Bering Sea area
(North Aleutian Basin) and the uncertainty of the sub-bottom interpretation, a
determination cannot be made as to whether landforms have survived erosion and
still exist (Appendix 1). Therefore, Table 5 and Figure 7 1ist those blocks
that lack sufficient information to determine whether a prehistoric site
exists and would require more survey information (e.g., hazards, data) if
leased.

Step 5--Prehistoric Site Potential Recommendation

Step 5 calls for the integration of all available data and information in
order to make a recommendation on which blocks should be designated as having
a high probability for prehistoric sites,

As a result of the five-step assessment, we find that 68 medium or high
probabitity blocks do not (a) have the potential for prehistoric sites,

(b) contain landforms significant for human habitation, or (c) contain enough
Holocene sediments for site protection and preservation. The prehistoric site
report requirements should not apply to these blocks and are indicated as
exempt in Tables 3 and 4 and Figures S5a and b, 6a and b. Those blocks that
are not exempt owing to lack of sufficient information (201 blocks) are
indicated in Table § and Figure 7. If leased, these blocks would require
more data to allow for determination of habitability and survivability of
prehistoric sites. The postlease data would be examined by an MMS
archeologist and geophysicist and a report prepared.
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Table 5. Blocks that lack sufficient information for a determination of the
habitability and survivability of prehistoric sites and, if leased, would
require more data {e.g., hazards survey?

Protraction Diagram Block Number

NO 3-4 26-35, 70-79, 114-123, 158-167, 202-211,
246-255, 290-298, 334-342, 378-387

NO 4-4 492, 493, 533-540, 577-586, 621-631,
664-676, 708-720, 752-765, .795-807, 639-651, 885-894, 934-938, 982

1f new data become avafilable, this analysis could be refined to further assess
which blocks would require a prehistoric site report.

Appendix I
Prehistoric Site Survival in the Southeastern Bering Sea

The ‘survival of a prehistoric site on the continental shelf of the
southeastern Bering Sea is determined by erosion processes that depend on one
or more of the following bottom factors unique to this-area: (1) the extreme
flatness and gentle slope of the shelf floor, (2) the shallow depth of the
shelf, (3) the pile up of shore ice due to winter storms, and {4) the lack of
sufficient sediment cover and the exposure of bedrock on the bottom.

Bottom Factors Limiting Prehistoric Site Survival

The first factor (a gentle slope) allows a long period of time over which wave
erosion can take place during a sea transgression. This erosion process would
disturb and eventually destroy any surface prehistoric site. Additionally,
onshore sediment deposition is extremely limited so the 1ikelihood of any site
surviving, because it was protected by sediments, is Tow.

The second factor (shallow depth-averaging 70 meters) 1imits the development
of long-wave lengths which in turn 1imits the wave heights. The limitation of
wave height (about 10 meters) causes many waves to break long before reaching
the shore and consequently contributes to bottom turbulence. Frequent storms
in this area generate waves about 200 meters long and 10 meters high, which
significantly influence the bottom to a depth of about 94 meters (Sharma,
1972). Shallow water waves influence the bottom when the depth is less than
one-half the wave length. The effect of deep wave motion on the bottom would
tend to destroy, through churning, any prehistoric sites on the shelf floor.

The third factor (winter storms tend to pile up ice on the shorelines) results
in shoreline scouring and gouging'where ice accumulates. ODuring the winter
months (December to April) 10 to 70 percent of the southern Bering Shelf is
ice covered depending on the severity of the weather (Sharma, 1979). The
scouring occurs when fce is thickest and this reaches its maximum during March
and April when unstressed floes reach 1 or 2 meters (Marlow et al., 1982).
Many ice scour areas were observed to depths of 90 meters during several
offshore surveys along the northern coast of the Alaska peninsula (Molnia et
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al., 1983). Ice scouring along shoreline beaches over a long period of time
would be a sfgnificant factor in the destruction of prehistoric sites.

The fourth factor (the exposure of bedrock on the seabottom and the lack of
sufficient sediment cover) would indicate that a potential prehistoric site
was subjected to erosional processes that could destroy it. Holocene
sediments are generally thin--only 3 to 4 meters over most of the southeastern
Bering Sea shelf (Askren, 1972). The existence of bedrock and lack of
landforms applies to the area around the Pribilof Islands.

Lease Offering Areas

Five subareas within the proposed offering area (two in St. George Basin and
three in North Aleutian Basin, Figures la and 1b) were designated as having a
medium or high probability for containing prehistoric sites {Dixon et ai.,
n.d.). These areas were further analyzed to determine whether any sites could
have survived and be detected.

St. George Basin
Seismic data (Moore, 1962; Askren, 1972; Gardner and Vallier, 1977; Gardner

and Vallier, 1978; Cooper et al., 1982) indicates that the two subareas in the
St. George Basin (St. Paul and St. George Islands) do not have enough
sediments or significant landforms for prehistoric site preservation. The
area west of St. Paul Island (Figure 1a-1) has a thin layer of sediments
(Holocene) but no landforms. The area to the east of St. George I[sland
(Figure 1a-2) has a bumpy, bathymetric configuration which is interpreted by
this author to be bedrock (ancient volcanics) with 1ittle or no sediments,

The area to the southwest of St, George Island has a smooth, thin layer of
sediments but no significant landforms.

‘The assessment of this author regarding the probability of survival of

prehistoric sites in the St. George planning area is that there is only a low
probability that a prehistoric site could have survived the destructive
effects of the transgressive Holocene seas; therefore, a survey report should
not be required for any of the blocks in this area (see Archeological Analysis
Tables 3 and 4),

Figure la
Proposed St. George
(December 1984) lease

of fering--Areas of medium
or high probability
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Figure 1b
Proposed North Aleutian
(April 1985) lease offering--

Areas of medium or high probabilit:

North Aleutian Basin

An assessment of the probability of survival of prehistoric sites in the three
subareas in the North Aleutian Basin is not as definitive as in the St. George
Basin due to the dearth of data.

The area north of Unimak Island (Figure 1b-1) has only two blocks with depths
less than 90 meters. Both blocks have flat bottom sediments with gradual
slopes where wave action from long-term transgressive seas coupled with later
bottom wave motion and ice scouring would surely have eroded or destroyed any
prehistoric site. Also, no significant landforms are indicated on these
blocks, therefore, a survey report should not be required for any of the
blocks in this area (see Archeological Analysis Table 3).

Areas Lacking Sufficient Data

There are very little data in the two subareas in the North Aleutian Basin:
(1) west of Cape Newenham (Xuskowim Bay Figure 1b-2) and (2) south of Kvichak
Bay (Figure 1b-3). Askren (1972) and Sharma (1979) indicate that there may be
ancient channeling in these areas as modern contoured channels are shown on
bathymetric maps throughout the two areas (Creager and McManus, 1967, and USGS
Topographic Maps: Kuskokwim Bay (Rev. 1969), Nushagak Bay {Rev. 1973), Naknek
{Rev. 1981)). Bottom contours within the general North Aleutian Basin
indicate that the modern Kuskokwim, Nushagak, and Kvichak Rivers flow along
the south side of Bristol Bay bounded by the Alaska peninsula, through the
Bering Canyon and into the abyssal Bering Sea. This follows the Pleistocene
drainage pattern of these rivers during lowered sea level (Nelson et al.,
1974).

Inconclusive Information

Both Kvickick and Kuskokwim bays contained braided streams during lower sea
stands. Even though spring thaws cause swift swollen stream action, with
massive erosional potential, there may be some Holocene sedimentation along
channels that could protect a prehistoric site. The only seismic data in
these two areas are from surveys conducted by Askren (1972), which gives
inconciusive information on the detection of subsurface landforms. These two
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areas are part of what Askren calls the "disturbed zone" which is
characterized by a lack of seismic sub-bottom continuity indicating a lack of
sediment layering due to random mixing. He indicated that the rework ing of
the sediments by tidal, wind-wave, and permanent currents is responsible for
the lack of sub-bottom continufty in the acoustic-profiling records shallower
than 35 meters depth. He states that several bathymetric valleys and
erosional features suggestive of river courses are seen in sub-bottom records,
but that the shallow penetration of sound and the shallow core samples did not
yield sufficient data to allow the correlation of these features with Holocene
drainage systems.

An analysis of past lease hazards survey data should be sufficient to
determine whether there are existing landforms that would indicate a
prehistoric site.

Poor Sub-bottom Data

Askren (1972) mentions the uncertainty of determining the origin of a
topographic high bordering the channel south of Kuskokwim Bay because of the
blanketing by a strongly reflective sand layer which prevents effective
shallow profiling below., He suggests that the topographic high may represent
a constructional feature formed during the late Holocene.

A single frequency, 4,000 Hertz, sub-bottom profiler was used to survey the
shelf. This system gives high resolution data but poor sub-bottom
penetration. Strongly reflective compact sands might be better penetrated by
a multi-frequency system such as a "boomer." The MMS Regional Manager should
recommend that a "boomer" be utilized for better sub-bottom penetration if the
blocks in this area are leased.

Postlease Data Examination

Because of the incomplete seismic data in the Kuskokwim and Kvichak Bay areas,
a determination cannot be made as to whether landforms have survived the
Holocene erosional processes and sti11 exist. Therefore, if any of these
blocks are leased, postlease hazards survey data must be examined by an MMS
archeologist and geophysicist and a survey report prepared.
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Table J-1

Onshore Historic and Prehistoric
Sites of the North Aleutian Basin (Sale 92) Lease Area

. Alaska Heritage
Resources File
(Quadrant No.) —

Name

Dating

XS1
XSB
XSB
XSB
XSB
XSB
XSB
XSB
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XPM
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP
XFP

001-010
001
002
003
004
005
006
007
001>/
002
003
004
005
006
007
008
009
010
011
012
013
014-17
018
019-027
001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020

Numbered Only
Mitrofania

St. Metrophan Cape
St. John Theology
Fishing Station

Fox Farm

NG-12

BR-11

Port Moller V.S.
Unga Island

Apollo

Coal Barbor
Korovinsky

Delarof Harbor

St. Nicholas Cape
Theo Kazan Church
St. Vladimir Church
Holy Ascension Church
Cod-Fishing Station
Fishing Station
Fishing Station
Numbered Sites Only
Fishing Station No. 2
Numbered Sites Only
Morzhovo

Sannak Post
Bechevin Bay
Isanotski Strt.
Isanotski

Isanotski East
Whirl Point

Ikatan Bay

Ikatan Bay East
Tkatan Peninsula
Otter Cove

Cape Aksit

Lazaref Peak

Cape Lazaref

Ikatan Peninsula S.E,
St. Nicholas Cape
Holy Ascension Church
Church of Theo
Cannery

Samak Post Office
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3000
1871
1899
1902
1700
1700

1909
1900
1916

1800

1920

1920

1920
1920
1920
1920
1920
1920
1920
1920

1900
1909



Table J-1
Onshore Historic and Prehistoric
Sites of the North Aleutian Basin (Sale 92) Lease Area

(cont.)

Alaska Heritage
Resources File 1/
(Quadrant No.) — Name Dating
XFP 021 SI-4
XFP 022 Samak Harbor AD 1778
XFP 023 PN-44 2/
XFP 024 PN-45 2/
XFP 026 Bendixen Fur Farm 2/
XCB 001 IZM-1 AD 1050
XCB 002 I1ZM-2 AD 1190
XCB 003 1ZM-3 AD 880
XCB 004 Stein's PN-43 2/
XCB 005 Izembek Lagoon BC 3000
XCB 006 Outer Marker 2/
XCB 007 : Belkofski Post 2/
XCB 008 Coal 0il Creek AD 1920
XCB 009 Coal 0il Village 2/
XCB 010 Otter Pt. N.W. 2/
XCB 011 Otter Pt. Cabin 2/
XCB 012 Otter Pt. N.E. AD 1920
XCB 013 Swanson Lagoon N.W. AD 1920
XCB 014 Swanson Cabin AD 1920
XCB 015 : Swanson Lagoon N.E. AD 1920
XCB 016 Swanson Village 2/
XCB 017 St. Catherine C.V. AD 1920
XCB 018 Chunak Point 2/
XCB 019 Cabin AD 1920
XCB 020 Holy Resurrection Church 2/
XCB 021 Kinzarf Lagoon W. 2/
XCB 022 Bricher Site 2/
XCB 023-031 Numbered Only 2/
CHK 001 St. Nicholas Chapel 2/
CHK 002 ) Port Heiden Church 2/
CHK 003 St. Nicholas Chapel g/
CHK 004 Chignik Lagoon Village AD 1800
CHK 005-015 Numbered Sites Only approx.
CHK 016 Chignik Spit 2/
CHK 017 Village 2/
CHK 018 Bear River 2/
CHK 020-027 Gary Stein 14H 2/

Selections (Onsaka)
SUT 003 Sutawik Post AD 1700
SUT 004 Kvichak AD 1880
SUT 005 Aniakchak 2/
UNI 001 Lost Harbor AD 1920
UNI 002 Artelnov AD 1834
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Table J-1
Onshore Historic and Prehistoric
Sites of the North Aleutian Basin (Sale 92) Lease Area

(cont.)
Alaska Heritage
Resources File 1/
(Quadrant No.) — Name Dating
UNI 003 Akun Strait BC 2000
UNI 004 . Unimak Island 2/
UNI 005 Ugamak Island AD 1820
UNI 006 Unimak Post AD 1700
UNI 007 Cape Sarichef 2/
UNI 008 No Name 2/
UNT 009 Tigalda Site 2/
UNI 010 Avatanak 2/
UNI 011 Rootok 2/
UNI 012 Chulka 2/
UNI 013 Oslelo 2/
UNI 014 Akun Head 2/
UNI 015 Akutan 2/
UNI 016 Raven Point 2/
UNI 017 Pogrammi River 2/
UNI 018 Urilia Bay 2/
UNI 019 Big Dune AD 1900
UNI 020 Urilia Cabin AD 1900
UNI 021 Urilia Bay AD 1900
UNI 022 Cataract Cove AD 1900
UNI 023 Sea Lion Point AD 1900
UNI 024 Promontory Hill AD 1900
UNI 025 Unimak Bight N.W. AD 1900
UNI 026 Unimak Bight AD 1900
UNT 027 Unimak Island N.W. AD 1900
UNI 0283/ St. Alex Nevsky 2/
UNI 029~ Cape Sarichef AD 1904
UNI 030 Scotch Cape Lite AD 1903
UNI 031 Broad Bight 2/
UNI 032-34 Bank's Sites 2/
UNI 035 01d Akun 2/
UNI 036-050 Bank's Sites 2/
UNI 051 Roadcut Site 2/
XNB DIL-035 Pilgrim 100B Aircraft (Still Flying) AD 1929

Source: Alaska Heritage Resources File, 1985.

1/  XSI=Simeanoff Island, XSB=Stepovak Bay.
XPM=Port Moller, XFP=False Pass.
XCB=Cold Bay, CHK=Chignik, SUT=Sutvik.
UNI=Unimak Pass.

DIL=Dillingham.

- Date unknown.

3/ National Register Site.
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Appendix K

1. Environmental Studies Program: In each offshore area proposed
for oil and/or gas development, extensive environmental studies are conducted
before such development is allowed. Since 1974, studies of the Alaskan Outer
Continental Shelf (0CS) have taken place under the auspices of the Outer
Continental Shelf Environmental Assessment Program (OCSEAP). This program is
conducted under interagency agreement between the Minerals Management Service
(MMS) of the Department of the Interior and the National Oceanic and Atmos-
pheric Administration (NOAA) of the Department of Commerce. (Prior to the
establishment of the Minerals Management Service in 1982, all functions of the
0CS programs were under the Bureau of Land Management.) In addition, the
Alaska OCS Region Environmental Studies Program of the MMS conducts studies of
certain endangered and nonendangered specles. Studies are also conducted by
the MMS offices in other regions which may be applicable to this EIS.

The OCSEAP research in the North Aleutian region began in 1975 and has con-
tinued at a relatively high level. The studies have assembled historical
information and collected new data. Research topics and objectives of the
Alaska OCS Region's Environmental Assessment Program are described below.

Contaminant Distribution

These studies are intended to establish predevelopment hydrocarbon and trace
metal concentrations in the water column, sediments, and biota of OCS regions.

Geologic Hazards

Geologic hazards to petroleum-related activities center around seismicity,
surface and near-surface faulting, sediment instability, erosion and deposi-
tion, and stratigraphy.

Many hazards present 1in Alaska lease areas also occur in other U.S. shelf
areas; however, in Alaska, these problems are unique in terms of severity and
complexity. A knowledge of the nature, frequency, and intensity of severe
environmental events is essential.

Seismic field studies began in fiscal years 1975 and 1976 to supplement exist-
ing studies being funded by other agencies. The Bureau of Land Management
(BLM) directly supported part of the seismic program in a U.S. Geological
Survey study, employing a land-based network of seismographic stations. All
geohazard studies conducted by the University of Alaska were funded through
BLM/OCSEAP. The major objectives of these seismic studies were to determine a
probability scale for earthquake hazards and to improve the statistical relia-
bility of the existing data base. This was accomplished through continuation
of present observational programs and use of additional or improved instrumen-
tation, such as ocean-bottom seismometers and strong-motion accelerometers.

Shelf-faulting and sedimentation studies were conducted to define potential
hazards so that environmental risks could be reduced by outright avoidance or
by appropriate regulation of facility siting, design, and construction.
Certain geologic features, i1dentified as potentially troublesome during



regional reconnaissance of the proposed lease area, were studied in further
detail. Shelf-faulting and sedimentation studies began in fiscal year 1975.
The studies produced basic information on geologic hazards of the area,
including location of probable active faults, potentially unstable sediments,
and erosion and deposition areas on the shelf.

Pollutant Transport

Transport and transformation (weathering) of petroleum-related contaminants
are significant considerations in an assessment of potential effects of
offshore developments. Petroleum and other contaminants introduced into the
environment can be transported in the atmosphere, in the water column, and by
sea ice. During transport, contaminants wundergo continual physiochemical
changes, such as evaporation, flocculation, emulsification, weathering,
biodegradation, and decomposition.

Transport studies are designed to provide information that will enable the
Department of the Interior and other agencies to (1) plan stages and siting of
offshore petroleum development to reduce potential risks to sensitive envi-
ronments; (2) provide oil-spill trajectories, coastal landfall, and effects of
0il-spill cleanup operations; and (3) assist in planning the location of
long~-term environmental-monitoring sites in the study area.

Long-term, direct measurements of coastal winds and currents in the North
Aleutian Basin area have been performed by OCSEAP. Transport studies were
designed to proceed from a regional description of oceanographic and meteoro-
logical features to analyses of processes. Oceanographic investigations
included literature summaries, current measurements, hydrographic-station
data, remote data sensing, and computer simulation of coastal-wind patterns.

The oceanographic studies lead in part to an oil-spill-trajectory model, which
is the basis of the 0il-Spill-Risk-Analysis that is described in Section
IV.A.3.

Biological Resources

A major reason for conducting biological population studies in the North
Aleutian Basin was to determine which populations, communities, and ecosystems
are at risk from either acute or chronic oil spills.

Studies of animal distribution and abundance, migration patterns, feeding
sites, and population behavior are used to identify potential ecological
sensitivity and vulnerability and to support descriptive/predictive analyses
in this EIS. Site-specific "process" studies give further details on trophic
and population interactions, disturbance sensitivity, habitat dependency, and
physiological characteristics of unique or potentially sensitive biological
communities.

Research on Effects

Studies of the effects of o0il, drilling discharges, and disturbances on marine
organisms and populations are continuing. The research is often applicable to
several OCS areas. The results are used to predict possible long-term causal



relationships between OCS-related activities and biological/chemical changes
and to help develop stipulations and regulations which may mitigate effects.
The studies program 1is also supporting research on effects to determine
potential early-warning indicators that may be useful in detecting and quan-
tifying environmental changes during monitoring of OCS development.

Studies List - North Aleutian

Table K~1 is a list of environmental studies conducted in the OCS areas under
the MMS/OCSEAP environmental studies program. This appendix shows the subject
or title, principal investigator(s), research unit number (RU), and year(s) of
funding for studies identified as directly or indirectly contributing to the
data base relevant to this proposed lease sale. Included in this list are
studies contracted by OCSEAP and certain endangered-species investigations
contracted by the MMS, Alaska OCS Region Leasing and Environment Office.
Environmental assessments of effects made in this EIS are likely to use a
broader data base than the studies listed in Table K-1; for example, additio-
nal studies conducted by other MMS offshore leasing offices and other federal,
state, or international agencies may be pertinent data sources.

2. Social and Economic Studies Program: The Social and Economic
Studies Program (SESP) of the MMS, Alaska OCS Region was created to determine
and assess the potential onshore economic, social, and cultural effects from
offshore o0il and gas development. As a multiyear, multidiscipline program,
SESP conducts studies on the economic, social, and cultural aspects of diverse
groups. The SESP focuses on an ongoing investigation of the development
process. This investigation begins with the assembly of baseline information
and hypothetical development scenarios and continues through the monitoring of
project development as it affects specific communities, regions, and the state
as a whole. In addition, the program conducts special studies which provide
region-specific information rather than lease-sale-specific information.

The analysis in this EIS draws upon numerous studies conducted specifically
for the proposed North Aleutian Basin (Sale 92) other lease sales in the
Bering Sea and other special studies. Table K-2 contains a list of these
studies.

Studies conducted for the lease area ranged from an analysis of the petroleum
development scenarios (outlining the technologies, industry costs, and supply
prices of offshore hydrocarbon products) to an analysis of the local and
statewide effects on employment, population, and infrastructure. Research was
also undertaken to describe the effects of OCS development on transportation
systems, the commercial fishing industry, and sociocultural systems--i.e.
subsistence, family life, and social networks. Studies conducted for other
lease areas were analyzed in some cases to provide information for the cumula-
tive effects of the lease sales; in others, studies have provided documenta-
tion on cultural and economic effects analyzed in this EIS. These studies
also have been incorporated in presale documentation for bidding systems,
block evaluations, mitigating measures, secretarial 1issue documents, and
postsale evaluations of exploration plans conducted by the Alaska OCS Region.



Tabte K-1
List of Environmental Studies Funded by MMS/OCSEAP for the North Aleutian Basin Area*

RU PI TITLE 75 76 77 78 79 80 81 82 83

84

3 Arneson, Paul Identification, Documentation and
Delineation of Coastal Migratory Bird
Habitat in Alaska X X X
Final Report September 1980

5 Feder, Howard Distribution, Abundance, Community
Structure, and Trophic Relationships
of the Nearshore Benthos X X
Final Report December 1981 ’

16 Davies, John A Seismotectonic Analysis of the
Jacob, Klaus Seismic and Volcanic Hazards in the
Bilham, Roger Pribilof Islands-FEastern Aleutian
Islands Region of the Bering Sea X X X X X X
Final Report September 1983

19 Warner, Irving Herring Spawning Surveys - Southern
Bering Sea X X X X
Final Report September 1978

24 Kaiser, R, Razor Clam Distribution and Population
Assessment Study X X
Final Report April 1977

29 Atlas, Ronald Assessment of Potential Interactions
of Microorganisms and Pollutants Resulting
from Petroleum Development on the OCS
of Alaska X X X
Final Report December 1982

34 Ray, Carleton Analysis of Marine Mammal Remote
Wartzok, Douglas Sensing Data ‘ X
Final Report April 1977
38 Hickey, Joseph A Census of Seabirds on the Pribilof
Islands X X
Final Report February 1977
47 Lafleur, Philip Environmental Assessment of Alaskan
Hertz, H. S. Waters - Trace Element Methodology -
Chesler, S. N. Inorganic Elements X
Basnes, I. L. Final Report May 1977

Becker, D. A.

e years marked denote when funding for this specific region took place, Study may have contInued In other years without further funding
or may have continued in other regions of the OCS during other years.
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Technical Report

Table K-2

Social and Economic Studies Program Technical Reports

Date of Publication

PI Title 75 76 77 78 79 80 81 82 83 84
MMS Earl R. Combs, Inc. St. George Basin & North Aleutian Shelf Commercial
TR-60 Fishing Analysis
MMS Dames and Moore North Aleutian Shelf Petroleum Technology Assessment
TR-63
MMS Peat, Marwick, Mitchell & Co. Western Alaska Transportation Systems Analysis X
TR-66
MMS Payne and Assoclates North Aleutian Shelf Socioeconomic Systems Baseline X
TR-67 Analysis
MMS Institute of Social and North Aleutian Shelf Statewide and Regional Demo- X
TR-68 Economic Research, University graphic and Economic Systems Impact Analysis
of Alaska
MMS Alaska Consultants, Inc. Western Alaska Local Socioeconomic Systems Analysis X
TR-69
MMS Earl R. Combs, Inc. Alaska Peninsula Socioeconomic & Sociocultural Systems X
TR-71 Analysis
MMS Impact Assessment, Inc. North Aleutian Shelf Sociocultural Impacts, Non-OCS X
TR-75 Analysis
MMS Louls Berger and Associates, Forecasting Enclave Development Alternatives and Their X
TR-76 Inc. Related Impact on Alaskan Coastal Communities as a
Result of OCS Development
MMS Louis Berger and Associates, Social Indicators for OCS Impact Monitoring X
TR-77 1Inec.
MMS Dames and Moore Bering Sea Cumulative Economic OCS Petroleum X
TR-80 Development
MMS Dames and Moore Marketability of Bering Sea Natural Gas X
TR-86
MMS Institute of Social and St. George Basin and North Aleutian Basin Economic &
TR-87  Economic Research, University Demographic Systems Impacts Analysis
of Alaska
TR-92  Impact Assessment, Inc. Unalaska: Socioeconomic Study & Impact Analysis X
TR-93 Impact Assessment, Inc. Cold Bay: Socioeconomic Study & Impact Analysis X




Technical Report

Date of Publication

PI

Title 75 76 77 78 79 80 81 82 83 84
MS Alaska Department of Fish & Subsistence Based Economics X
TR-95 Game
MMS Centaur Associates, Inc. Bering Sea Commercial Fishing Industry Impact Analysis X
TR-97 °
MMS ERE Systems, Inc. North Aleutian Basin Transportation Systems Impact X
TR~ Analysis
102
MMS Brown & Root Development, Inc., Deep Water Sub-Arctic Petroleum Technology Assessment X
TR~
109
MMS Natural Resource Consultants Applications of Damage Functions to Commercial Species Ongoing Study
TR in the Bering Sea
MMS Han-Padron Associates, Inc. Offshore Loading and Pipeline Systems X
TR~
110
MMS Louis Berger & Assoclates Unimak Pass Vessel Analysis X
TR~
108




RU PI TITLE 75 76 77 78 79 80 81 82 83

59 Hayes, Miles Coastal Morphology, Sedimentation, and
Boothroyd, Jon Oi1spill Vulnerability of the Bristol
Bay Coast X

Final Report April 1982

62 Devries, Arttrus The Physiological Effects of Acute
and Chronic Exposure to Hydrocarbons
and Petroleum on the Nearshore
Fishes of the Bering Sea X X
Final Report April 1976

67 Fiscus, Clifford Baseline Characterization Marine
Roppel, Alton Mammals X X X X
Final Report December 1981
68 Fiscus, Clifford Seasonal Distribution and Relative
Harry, George Abundance of Marine Mammals in X X X

Gulf of Alaska
Final Report March 1982

72 Karinen, John Lethal and Sublethal Effects on
Rice, Stanley Selected Alaskan Marine Species After
Acute and Long-Term Exposure to 01l
and 011 Components X X X X X X

Final Report April 1983

73 Malins, Donald Sublethal Effects of Petroleum Hydro-
carbons Including Biotransformations,
as Reflected by Morphological, Chemical,
Physiological, Pathological, and
Behavioral Indices X X X X X X X X
Final Report June 1982

75 Malins, Donald Assessment of Available Literature on the
Effects of 011 Pollutants on Biota in
Arctic and Subarctic Waters

Final Report November 1976 X
77 Laevastu, Taivo Ecosystems Dynamics, Eastern Bering
Favorite, Felix Sea X
Final Report September 1979
78/79 Merrell, Theodore Bagseline Characterization of
0'Clair, Charles Littoral Biota in the Gulf of Alaska, X X X
Zimmerman, Steve Kodiak and Bering Sea

Final Report October 1979

Page 2 of 11



RU PT TITLE 75 76 77 78 79 80 81 82 83

83 Hunt, George Reproductive Ecology of Pribilof
Island Seabirds X X
Final Report August 1981
87 Martin, Seelye The Interaction of 01l with Sea Ice X X X X
Partial Final May 1982
108 Wiens, John Simulation Modeling of Marine Bird
Population Energetics, Food Consump-
tion, and Sensitivity to Perturbation X X
Final Report February 1982
111 Carlson, Robert Seasonality and Variability of
Streamflow Important to Alaskan
Nearshore Coastal Areas X X
Final Report March 1977
138 Schumacher, J. Gulf of Alaska Study of Mesoscale
Oceanographic Processes X X X X
140 Galt, Jerry Numerical Studies of Alaskan Region X X
Final Report 1980
141 Coachman, L. K, Bristol Bay Oceanographic Processes
Schumacher, Jim L X X X
153 Cline, Joel Sources, Composition and Dynamics of
Feely, Richard Natural and Petrogenic Light Hydro-
carbons in Alaska X X X X
Final Report December 1982
162 Burrell, David Natural Distribution of Trace Heavy
Metals and Environmental Background
in 3 Alaskan Shelf Areas X X X
174 Ronholt, L. Baseline Studies of Demersal Resources
of the Gulf of Alaska Shelf and Slope X X
175 Pereyra, Walter. Baseline Studies of Fish and Shellfish

Resources of the Eastern Bering Sea,
Norton Sound, and Southeastern

Chukchi Sea X X
194 Fay, Francis Morbidity and Mortality of Marine
Mammal X X X X
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RU P1 TITLE 75 76 77 78 79 80 81 82

196/330 Divoky, G. Distribution, Abundance and Feeding

Ecology of Birds Associated with

Pack Ice ' X
Final Report April 1982

217 Hansen, Donald Langrangian Surface Current Measurements X X X

Final Report October 1978

232 Lowry, Lloyd
Burns, John

Trophic Relationships, Habitat Use and
Winter Ecology of Ice-Inhabiting Phocid
Seals and Functionally Related Marine

239

241

243

248

251

257/
258

Myres, Timothy

Schneider, Karl

Calkins, D,G.
Pitcher, K.W.

Burns, John
Fay, Francis
Shapiro, Lewis

Kienle, Jurgen
Pulpan, Hans

Stringer, W. J.

Mammals i{n the Bering Sea
Final Report 1982

Ecology and Behavior of Southern

Hemisphere Shearwaters (Genus

Puffinus) and Other Seablrds, when

over the Outer Continental Shelf

of the Bering Sea and Gulf of Alaska
Final Report November 1982

Distribution and Abundance of Sea
Otters in Southwestern Bristol Bay
Final Report October 1982

Populaton Assessment, Ecology and

Trophic Relationships of Steller

Sea Lions in the Gulf of Alaska
Final Report June 1982

The Relationships of Marine Mammal
Distributions, Densities, and Acti-
vities to Sea Ice Conditions

Final Report June 1980

Seismic and Volcanic Risk Studies --
Western Gulf of Alaska
Final Report August 1984

Morphology of Beaufort, Chukchi and
Bering Sea Nearshore Ice Condition
by Means of Satellite and Aerial Re-
mote Sensing

Final Report September 1978
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RU

PT

TITLE

75

76

77

78 79 80 81 82 83

84

267/663

275

282/
301

284

285

289

290/

291

305

307

332

337

Belon, Albert
Stringer, W, J.

Shaw, D, G.

Feder, Howard

Smith, Ronald

Morrow, James

Royer, Thomas

Hoskin, Charles

McRoy, P.

Muench, Robin

McCain, Bruce

Lensink, Cal
Bartonek, James

Operation of an Alaskan Facility for
Application of Remote Sensing Data
to OCS Studies (See 257/258)

Hydrocarbons: Natural Distribution
and Dynamics on the Alaskan Outer
Continental Shelf

Final Report February 1981

Summarization of Existing Literature
and Unpublished Data on the Distri-
bution, Abundance and Productivity
of Benthic Organisms of the Gulf of
Alaska and Bering Sea

Food and Feeding Relationships in the

Benthic and Demersal Fishes of the

Gulf of Alaska and the Bering Sea
Final Report March 1978

Preparation of Illustrated Keys to
Skeletal Remains and Otoliths of
Forage Fishes - Gulf of Alaska and
Bering Sea

Circulation and Water Masses in the
Gulf of Alaska
Final Report March 1981

Benthos-Sedimentary Substrate Interac-
tions
Final Report April 1978

Sublethal Effects - on Seagrass
Photosynthesis
Final Report March 1977

Historical and Statistical Oceanogra-
phic Data Analysis and Ship of Oppor-
tunity Program

Determine the Incidence and Pathology

of Marine Fish Diseases in the Gulf

of Alaska, Bering Sea and Beaufort Sea
Final Report January 1980

Seasonal Distribution and Abundance
of Marine Birds
Final Report November 1982
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RU

PI

TITLE

338

339

340

341

342

343

347

349

352

353

367

Lensink, Cal
Bartonek, James

Lensink, Cal

Lensink, Cal
Bartonek, James

Lensink, Cal
Bartonek, James

Lensink, Cal
Lensink, Cal

Bartonek, James

Searby, Harold
Brower, William

English, Tom

Meyers, Herd

Rogers, Donald
Hartt, Allan

Reynolds, Michael
Walter, A, B.

Photographic Mapping of Seabird
Colonles

Review and Analysis of Literature
and Unpublished Data on Marine Birds
Final Report December 1980

Migration of Birds in Alaskan Marine
Waters Subject to Influence by 0CS
Development

Final Report May 1978

Feeding Ecology and Trophic Relation-
ships of Alaskan Marine Birds
Final Report August 1983

Population Dynamics of Marine Birds
Final Report January 1983

Catalog of Seabird Colonies
Final Report October 1978

Marine Climatology of the Gulf of
Alaska and the Bering and Beaufort
Seas

Final Report 1977 (Vol. II)

Alaska Marine Ichthyoplankton Key
Final Report September 1976

Seismicity of the Beaufort Sea,
Bering Sea and Gulf of Alaska

Description of the Present
Status of Knowledge of the Dis-
tribution, Relative Abundance and
Migratory Routes of Salmonids in the
Gulf of Alaska North of 52N and West
of 135W, and in the Bering Sea South
of 60N and East of 175W

Final Report November 1977

Mesoscale Meteorology

Page 6 of 11



RU PI TITLE 75 76 77 78 79 80 81 82 83 84 85
380 Waldron, K. D. Ichthyoplankton of the Eastern Bering
Favorite, F. Sea X
Final Report April 1978
426 Cooney, R.T, Zooplankton and Micronekton Studies in the
Bering/Chukchi Seas X X X
Final Report March 1978
427 Alexander, Vera Ice-Edge Ecosystem Study: Primary
Cooney, R.T, Productivity, Nutrient Cycling, and
Organic Matter Transport X
Final Report March 1979
431 Sallenger, Asbury Coastal processes of the Eastern
Ralph, John Bering Sea . X
Final Report May 1979
435 Leendertse, Jan Modeling of Tides and Circulation
of the Bering Sea X X X
480 Kaplan, I, R. Characterization of Organic Matter in
Venkatesen, M, I. Sediments from Gulf of Alaska, Bering
Reed and Beaufort Seas X X X
Final Report June 1981
506 Robertson, D, Major, Minor and Trace Element
Analysis of Selected Bering Sea
Sediment Samples by Instrumental
Neutron Activation Analysis (INAA) X X
Final Report November 1979
549 Schumacher, James Southeastern Bering Sea Oceanographic
Processes X X X
Final Report June 1983
556 Dean, Walter Trace Metals in the Bottom Sediments
of the Southern Bering Sea X X
Final Report September 1978
557 McLeod, W, Quality Assurance Program for Trace
Petroleum Component Analysis X X X X X X X X
579 Frohlich, C. Offshore Alaska Seismic Measurement Program
Final Report June 1982 X
586 Biswas, N. Compilation of a Homogeneous Earthquake
Catalog for the Alaska-Aleutian Region X X

Final Report September 1981
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RU

PI

TITLE 75 76 77 78

79

80 81 82 83 84

85

594

595

596

597

604

607

609

611

612

613

Baker, E.

Griffiths, R.

Overland, J.

Payne, J.

Martin, G.

Van Baalen, C.

Armstrong, D.

Fay, F.

Burns, J.

Burns, J.

Suspended Particulate Matter Distribution
and Transport (NASTE) in the North
Aleutian Shelf Area

Final Report September 1982

Microbial Processes as Related to Transport
in the North Aleutian Shelf and St, George
Lease Areas (NASTE)

’ Final Report September 1981

Regional Meteorology of the Southeast
Bering Sea
Final Report February 1984

Multivariate Experimental Analysis of
Petroleum Weathering under Marine
Conditions

Final Report January 1984

Seafloor Geologic Hazards on the North
Aleutian Shelf
- 'Final Report February 1983

Biodegradation of Aromatic Compounds by
High Latitude Phytoplankton
Final Report April 1982

Distribution and Abundance of Decapod

Larvae in the Southeastern Bering Sea

with Emphasis on Commercial Species
Final Report September 1982

Modern Populations, Migrations,

Demography, Trophics, and Historical

Status of the Pacific Walrus in Alaska
Final Report September 1982

Biological Investigations of Beluga
Whales in the Coastal Waters of
Northern Alaska

Final Report December 1983

Investigations of Marine Mammals
in the Coastal Zone of Western Alaska
During Summer and Autumn

Final Report March 1983
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RU

PI

TITLE

80 81

82

83 84

614

616

619

620

621

622

623

624

628

629

MMS

Curl, H,

Anderson, B,

Malins, D,

Rice, S.

Mofjeld, H.

Leatherwood, S,

Cimberg, R.

Pearson, W.

Craighead, L.

Evans, W.

Mate, B.

North Aleutian, St, George Transport Study -

Central and Northern Bering Sea (NASTE)

Bering Sea Marginal Ice Zone-T/S Analysis-
Water Data 1980
Final Report January 1982

The Nature and Biological Effects of
Weathered Petroleum
Final Report December 1983

Lethal and Sublethal Effects of
Petroleum Contamination on Postlarval
Stages of King Crab

Final Report December 1983

Boundary Conditions and Verification for
the Model of Circulation and 011 Spill
Trajectories on the Eastern Bering
Sea Shelf

Final Report September 1983

Aerial Surveys of Endangered Whales in
Southern Bering and Gulf of Alaska
Final Report June 1984

Ecological Characterization of Shallow
Subtidal Habitats in the North
Aleutian Shelf

Final Report January 1984

Feeding Ecology of Juvenile King and
Tanner Crabs in the Southeastern Bering
Sea

Final Report March 1984

Population Estimates and Temporal
Trends of Pribilof Island Seabirds
Final Report September 1982

Effects of Man-made Waterborne Noise
on Behavior of Beluga Whales
Final Report June 1983

Development of Satellite-Linked Methods
of Large Cetacean Tagging and Tracking
Capabilities in OCS Lease Areas
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RU

PI

TITLE 75 76 77 78 79

80 81 82

83 84

85

MMS

MMS

MMS

MMS

MMS

MMS

638

639

643

645

650

Malme, C.I.

Mate, B.

Hobbs, L.
Goebel, M.

Watkins, W,

Braithwaite, L.

Reed, M.

Armstrong, D,

McMurray, G.

Laevastu, T,

Wilson, D,

Karinen, J.

Investigations of the Potential Effects
of Acoustic Stimuli Associated With

011 and Gas Exploration/Development on
the Behavior of Migratory Gray Whales

Development of Large Cetacean Tagging

and Tracking Capabilities in OCS

Lease Areas - I X
Final Report May 1981

Development of Large Cetacean Tagging
and Tracking Capabilities in OCS
Lease Areas - 1I

Final Report March 1981

Effects of Whale Monitoring System
Attachment Device in Whale Tissues
Final Report January 1981

Effects of 0il on the Feeding Mechanism
of the Bowhead Whale - Baleen Fouling
Final Report June 1983

Simulation Modeling of Effects of Oilspills
on Fur Seals

Pribilof Island Crab Investigations

Distribution of Red King Crab Larvae
and Juveniles along the North Aleutian
Shelf

Final Report May 1984

Simulation Modeling of the Effects of
Acute 0il Spills on Commercially
Important Fisheries Resources in the
Bering Sea

Environmental Characterization of the
North Aleutian Shelf Nearshore Region.
Review of Literature.

Final Report March 1984

Effects of Oiled Sediments on Crab
Reproduction
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RU PI TITLE 75 76 77 78 79 80 81 82 83 84 85
658 Truett, J. Environmental Characterization and

Biological Utilization of the North

Aleutian Shelf Nearshore Zone X X
659 Houghton, J. Seasonal Habitat Use by Inshore Species

of Fish North of the Alaska Peninsula X X
661 Rice, S. Lethal and Sublethal Effects of Spilled

011 on Herring Reproduction X
662 Fishman, P, Lethal and Sublethal Effects of 0il on

Food Organisms of the Bowhead Whale X
4014 (Planned) Effects of Petroleum-Contaminated Water-

ways on Spawning Migration of Adult

Pacific Salmon X
MMS Kana, T. Coastline and Surf Zone Smear Model

X X

MMS Payne, J. The Integration of Suspended Particulate

Matter and Oil Transportation Study X X
MMS Johnson, S. Monitoring of Nesting Seabird Colonies

in Alaskan OCS X
MMS (Planned) Monitoring of Seabird Colonies in Alaskan

OCS Lease Areas X
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Appendix L

al Fishing Industry
es and Figures

The following tables and figures in this appendix provide information
regarding the commercial fishing industry in the North Aleutian Basin.

Table L-1

Table L-2

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure
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L-2

L-10

L-11
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L-14
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North Aleutian
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Basin Salmon Catch by Species, in Pounds

Basin Ex-Vessel Value by Species in
llars

Basin King Salmon Catch in Millions

Basin Sockeye Salmon Catch in Millions

Basin Coho Salmon Catch in Millions

Basin Pink Salmon Catch in Millions

Basin Chum Salmon Catch in Millions

Basin King Salmon Ex-Vessel Value

Dollars

Basin Sockeye Salmon Ex-Vessel Value
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Basin Coho Salmon Ex-Vessel Value
Dollars

Basin Pink Salmon Ex-Vessel Value
Dollars

Basin Chumm Salmon Ex-Vessel Value
Dollars

Foreign Catch of Pollock in Metric Tonms,
Basin (1964-1982)

Foreign Catch of Flatfish in Metric Toms,
Basin (1964-1982)

Foreign Catch of Cod in Metric Tonms,
Basin (1964-1982)

Foreign Catch of Other Roundfish in Metric
eutian Basin (1964-1982)
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Table L-1

North Aleutian Basin

Salmon Catch by Species, in Pounds

6 Year
1977 1978 1979 1980 1981 1982 hverage
%ristol Bay 2,989,045 4,577,782 4,534,195 1,881,902 4,542,235 5,186,532 3,951,949
Ak, Pen. 121,950 364,02 449,730 376,320 510,600 750,2 428,713
Total ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ [} ’ ’ ’
Sockeye _ :
Bristol Bay 32,681,7% 58,576,020 126,428,775 133,065,778 159,421,914 96,931,232 101,184,253
%kt.:aJP-en. 5,056,320 8,617,010 17,721,470 25,830,930 23,678,150 21,605,870 17,084,950
o 9 /Xy ’ ’ s ’ ’ s s ’ ’ ’ ’ ’
Bristol Bay 836,277 707,033 2,296,312 2,249,388 2,004,269 4,841,543 2,187,470
Ak, Pen, 343,530 951,330 3,435,780 2,584,300 2,375,880 »886,400 2,262,870
Total ’ ’ ’ ’ ’ ’ 3;'0237538 ’ ’ ’ ’ ’ ’
Bristol Bay 15,357 16,488,640 12,317 8,715,791 25,595 5,031,121 5,048,137
Ak, Pen, 5,797,820 20,703,020 23,655,950 26,472,410 18,169, 560 22,268,220 19,511,163
Total ’ ’ ’ ’ ’ ’ ’ s m ’ ’ ’ ’
Bristol Bay 10,388,066 8,222,439 5,984,860 8,196,464 10,032,088 6,971,954 8,299,312
Ak, Pen, 2,758,020 5,277,540 3,926,670 13,759,140 17,551,080 18,712,810 10,330,877
Total 1'3-;1.55-;086- ’ ’ ’ ] ] ’ 9200, ] ’ ’ ’
All Salmon
Bristol Bay 46,910,541 88,571,914 139,256,459 154,299,323 176,026,101 118,962,382 120,671,121
'?k.agen. 14,077,640 35,912,920 49,189,000 69,023,100 62,285,270 67,223,560 49,618,581
ot » » ’ ) :

Sources: ADFSG Bristol Bay and Alaska Peninsula Annual Management Reports, 1982.



Table 1~2
North Aleutiasn Basin
Fx-Vessel Value by Species in M{11ions of Dollars

6 Year
1977 1978 1979 19802/ 10818/ 19828/ pverage
§r1scol Bay $1,940,000 &3,206,000 84,541,000 $1,881,000 ¢5,599,000 $6,356,000 ¢3,920,000
Pen. 63,000 75,000 516,600 455,000 735,000 893,000 490,000
TOtal m mm ’ I3 ’ ’ 20, ’ >/ ’ ’ ’
Bristol Bay $19,434,000 840,034,000 4128, 992,000 $76,118,000 $121,399,000 868,308,000 &75,714,000
Ak. Pen. 3,339,000 6,595,000 20.660.000 10.074.000 21.074.000 18,797,000 13,423,000
Total $STTIO00 6679000 STET 552000 86192000 STEZBT3000 S8BT 105000 589 137
ho
Bristol Bay $445,000 $435,000 $2,387,000 $1,392,000 $1,458,000 $3,423,000 $1,590,000
Ak, Pen. 197,000 631,000 3,544,000 1,240,000 1,687,000 ~798, 1,683,000
Total 6572000 $T, 066,000 $5.93T,000 $2,632,000 $3155,000 22T, 335273000
Pink
Bristol Bay iso.ooo $5,424,000 $5,000 $2,173,000 , $1,071,000 81,455,000
Ak. Pen. 1,140,000 6,400,000 9,020,000 7,942,000 8,358,000 3,340,000 6,033,000
Total 1,190,000 ST, 824,000 $9,025,000 $10, 115,000 '$8, 366,000 34,411,000 $7,488,000
Chum
Bristol Bay 84,275,000 $3,173,000 82,480,000 $2,738,000 84,027,000 $2,192,000 $3,147,000
Ak, Pen. 1,162,000 2,590,000 1.815.000 4953000 7,898,000 2421000 '473,
Total $5437 000 5763000 295 $7 691,000 STT925-000 $TOTBI3 000 YA
A1l Salmon .
Bristol Bay $26, 144,000 $52,272,000 $138,405,000 $84,302,000 $132,491,000 $81,350,000 $85,826,000
Ak. Pen. 5,901,000 16,491,000 35.555.000 2% 2664000 391752000 34,249,000 26,102,000
Total $I205000 368763000 $T73:960.000 $T08-966.000 ST 253000 $TIS 599000 SITT928-000

Sources: Technical Report #71; ADF&G Bristol Bay and Alaska Peninsula Annual Management Reports, 1982; CFEC, 1983.

a/ Ex—vessel values estimated for 1980-82 for Alaska Peninsula based on average weights by species and weighted average
Prices for purse seine, drift and set net gear.
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SOURCES: ADF&G BRISTOL BAY & ALASKA PENINSULA ANNUAL MANAGEMENT REPORTS, 1882
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Figure L-2

NORTH ALEUTIAN BASIN
SOCKEYE SALMON
CATCH IN MILLIONS OF POUNDS
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SOURCES: ADFRG BRISTOL BAY & ALASKA PENINSULA ANNUAL MANAGEMENT REPORTS, 1882
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Figure L-6

NORTH ALEUTIAN BASIN
KING SALMON
EX~-VESSEL VALUE IN MILLIONS OF DOLLARS
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Figure L-8
NORTH ALEUTIAN BASIN
COHO SALMON
EX-VESSEL VALUE IN MILLIONS OF DOLLARS
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NORTH ALEUTIAN BASIN
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EX-VESSEL VALUE IN MILLIONS OF DOLL‘ARS
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Figure L-10
NORTH ALEUTIAN BASIN
CHUM SALMON
EX-VESSEL VALUE IN MILLIONS OF DOLLARS
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Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch. Harbor

CATEGORY: CONTAINMENT SYSTEMS

SUBCATEGORY:  Open Ocean Boom

°  Item: 1 each - 3,000-foot Whittaker Model 4300 Expandi Boom.

Description: N/A
Specifications:

Length: 50 feet/section
Weight: 177 pounds/section
Freeboard: 20 inches

Draft: 23 inches

Support Equipment: o
1,000-foot pallet with all accessories required.
Vacuum cleaner, wet/dry type.
Vacuum valves.
Injection valves.

Limitations:
Minimum air temperature: 30°F
Maximum towing speed: 7 knots
Maximum swells: 5 feet
Maximum winds: 20 knots

SUBCATEGORY: Nearshore/Harbor Boom

° " Item: 1 each - 3,000-foot Acme Corral Boom.

Description: .
There are three packages (1,000 feet of boom in each package) stored

on three trailers.

Specifications:
Length: 200 feet/section

Weight: 1.96 pounds/foot
Freeboard: 8 inches
Draft: 12 {inches

Support Equipment:
Tow bridles.
Abrasion pad.
3/4-ton towing vehicles.

Limitations: .
Maximum current: 3 knots
Maximum swells: 4 feet
Maximum towing: 12 knots (for locating deployed boom)

Minimum air temperature: 4O0°F



Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Harbor

(continued)
CATEGORY: RECOVERY SYSTEMS
SUBCATEGORY:  Skimmers
°  Ttem: 1 each - SOCK (Spilled 0il Containment Kit).

Description:
. This open-ocean-oil skimmer will give good performance to 8-foot-wave

heights, no performance degradation to 4-foot-wave height. Located on
two 40-foot flatbed trailers. Operational performance has been
demonstrated. Air tramsportable. Will recover oil up to 350 gallons per
minute (gpm).

Item: 1 each - Walosep W-1.

Description:
This 1is a baffle-weir skimmer with a diesel-hydraulically driven rotary-
collection mechanism. Operational performance has been demonstrated over

a wide range of viscosities in seas up to 9 feet. Recovery rates are up
to 30 cubic meters per hour. Air transportable.

Specifications:
Height: 27.5 inches

Width: 52.4 inches

Draft: 9.8 inches

Weight: 154 pounds
°  Ttem: 2 each - Komara Miniskimmer.

Description:
This oleophilic disc skimmer is run by a diesel-powered-hydraulic motor;
includes hose floats, clamps, hydraulic lines, and Petter diesel with
built-in pump; high recovery efficiency (oil vs. water).

Specifications:
Height: 18 inches

Width: 46 inches
Draft: 7.5 inches
Weight: 120 pounds
Maximum recovery rate: 10 tons crude per hour

Support Equipment:
Hydraulic power source, hoses, floats, connectors.
Hipboots for deployment from shore.
Vessel for offshore deployment.
Spare discs and lines.
Storage container for recovered oil.
Diesel fuel for prime mover.

Limitations:
imum wave height: 2 feet
Will handle some debris
and emulsified oils.

°  Ttem: 2 each = Acme Skimmer Model FS400ASIC-39TG-4.

Description:
Weir-type floating skimmer head.

1.8 horsepower, 3,450 rpm gasoline engine.
Adjustable weir.

Specifications:
Diameter: 46 inches

Weight: 138 pounds
Recovery rate: 25 to 275 gpm
Discharge hose: 4-inch diameter



Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Harbor
(continued)

Support Equipment:
Hipboots for deployment from shore.
Vessel for offshore deployment. .
Hose - minimum 10 feet to allow unit to float freely.
Hose floats and clamps (1 float/15-foot discharge hose; handtools).
Additional pump required if more than 30-foot discharge head.
Storage container with connectors for recovered product.
Fuel for gasoline engine.

Limitations:
Maximum effective discharge
head: 30 feet
Minimum air temperature: 32°F
Minimum hose temperatures: -5°F

Limited use in fast-flowing
or rough water.

Will not handle debris or
heavy oils.

SUBCATEGORY: Separators

°  Item: 2 each - 200-barrel oil/water separator.

Description:
Mounted on 40-foot flatbed trailers.

For use with any collection system.
Tank-mounted on skids.
Drain valves.

Specifications:
Capacity: 200 pounds (8,400 gallons)

Fill openings: 2-inch, 4-inch, 6-inch

Support Equipment:
Trailer and crane for transporting and staging.
Hydraulic power pack.
Hose, kamlocks, valves, adapters, pump.
Extra gaskets, bolts, nipples.
Pipe wrenches.
Cable for lifting bridles.

CATEGORY: STORAGE SYSTEMS

° Item: 2 each - 100-pound holding and separator tank.

Description:

Tank-mounted on skids.
View port; hatch.

3 baffles.

Drain valves.

Shackle and sling bridle.

Specifications:

Capacity: 100 barrels (4,200 gallons)
Dimensions: 16 feet x 8 feet x 5 feet
Fill couplings: 2-inch, 4-inch, 6-inch
Weight: 12,000 pounds (empty)

Support Equipment:
Lowboy, tractor, and crane for transport and staging.
Hose, kamlocks, valves, adapters, pump.
Extra gaskets, bolts, nipples.
Pipe wrenches, kamlock tools.
Cable for lifting bridle.

Limitations:
For use on large vessels or land.



Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Harbor
(continued)

CATEGORY: TRANSFER SYSTEMS

© Item: 4 each - Gorman Rupp, 4-inch centrifugal pumps.

Description:
Lister diesel powered.

Electric start.
Kamlocked.
Wash-down nozzles.

° Item: 1 each - hydraulic power pack for 200-pound oil/water separator
pumps.,

° Ttem: Hoses (all hoses kamlocked).
10 each - 3~inch x 20-~foot suction hose (200 feet).
8 each - 3-inch x 50-foot discharge hose (400 feet).
10 each - 4~inch x 20-foot suction hose (200 feet).
8 each - 4-inch x 50-foot discharge hose (400 feet).

° Ttem: 3 each - Sludge Master 3 SMA3-A pump (air operated).
° Item: 2 each -~ Firestone Fabritank Model CFD-270.

Description:
Collapsible storage tank made of synthetic rubber-coated fabric.

10 handles for positioning empty.

Specifications: N
Capacity: 25,000 gallons

Empty weight: 2,600 pounds
Flat dimensions: 34 feet, 4 inches x 27 feet
Fittings: 4-inch fill/discharge

2-inch air vent
2-inch bottom drain
Access ports: 2-fil11/discharge cleanout ports

Support Equipment:
Forkliftt for moving crate.
Support platform for filled tank.
Dikes, impermeable liners, fire protection, as required.
Adapters, kamlock fittings, dry-disconnect couplings.
Hose and pumps.
Torque wrench, extra bolts.

Limitations:
imum capacity: 25,000 gallons
Maximum tank height: 63 inches (full)
Maximum fluid height in
vent pipe: % inch (for product like diesel)
Minimum air temperature: O°F
Onshore site: ) Maximum 3 foot rise/100 feet

Do not clean tank with steam.
© Item: 2 each - Dracone Dunlop Towable Bladder.

Description:
Towable, flexible storage container, nose-cone tow assembly and
venting system. Three lengths 2-inch x 15-foot tow hose.

Specifications:
apacity: 2,500 gallons

Empty weight: 700 pounds
Dimensions packed: 6 feet x 5 feet x 4 feet
Dimensions filled: 3 feet x 45 feet



Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Harbor
(continued)

Support Equipment:
300-Foot tow rope rigging.
Lifting sling for filled container.
Tow vessel and pendant.
Connections and adapters for hoses to recovery devices and off-
loading facilities.
Repair kit.
Cargo handling equipment to load/offload vessel.

Limitations:
Maximum towing speed: 12 knots
Maximum capacity: 2,500 gallons

CATEGORY: VESSELS

-]

Item: 2 each - Zodiac Mark V.

Specifications:

Length: 19 feet

Beam: 779 feet, 9 inches
Weight: 530 pounds in 2 packages
Motor: 1 each - 50 horsepower

1 each - 85 horsepower

Support Equipment:
%-ton vehicle to pull trailer.
Fuel for motor.
Lines, paddles, and 1lifejackets.
Air pump and patch kit for leaks,

Limitations:
Maximum passenger capacity: 15
Maximum payload: 3,300 pounds

Will withstand rough water.

°  TItem: 1 each - 2-man life raft.

CATEGORY: SORBENTS

° TItem: 60 bales - 3M Type 270 boom
(5 - 8-inch x 8-inch boom/bales).
12 rolls 3M Type 100 rolls
(150 feet x 3 feet x 3/8 inch/roll).

CATEGORY: OIL-SPILL CHEMICALS

° TItem: Dispersant, 10 drums - Exxon Corexit 9527 (55-gallon drums).

CATEGORY: CHEMICAL AGENTS DISPERSANT SYSTEMS

°  TItem: 3 each - hand-operated spray unit.

Description:
Application of chemicals in small areas.
4-gallon capacity.




Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Harbor
(continued)

CATEGORY: OIL-SPILL TRACKING SYSTEM

° Item: Orion 0il Spill Tracking System.

Description:

1 ajrcraft receiver.
1 vessel receiver.
10 tracking buoys.

CATEGORY: BIRD/MAMMAL PROTECTION

° Item: 20 each - "Scare-Away" Model M-Y Cannon.

Description:
nnon fired by liquefied petroleum gas to keep birds and other
mampals away from oil.

Sgecifications:
Steel construction.

Electronic ignition of liquefied petroleum gas.
Sound similar to 37-mm cannon,
Frequency of detonation variable.

Support Equipment:
Liquefied petroleum gas.
Floating support platform for water deployment.

Limitations:
Must be turned on once per day.

CATEGORY: COMMAND CENTERS

° Item: 1 each - 40-foot semi-trailer equipped to serve as a command center
for oil-spill-cleanup operations. The van has a self-contained power plant,
lighting, and heating system. The communication package used in the van is
packaged so that it can be removed and used in a remote command center loca-
tion. Listed below is a typical inventory for the van:

. Foul weather clothing/footwear for 12 people.

. Two MSA air packs (model #401, pressure demand).

. Two fire/flame protection suits.

. One resuscitator (MSA Portolator).

Spare parts for small engines, pumps, and generators.
Medical kit, and individual kits for 12 persons.

10 Imperial survival suits.

Oxygen and masks for emergency medical use.
Steam/hot water cleaning machine (Anchorage).

Fire extinguishers.

. Cleaning materials and preservatives for equipment.
. Small refrigerator.

. Aluminum ladder.

. Warn electric winch.

. Rear-loading ramp.

. Four built-in bunks per van with blankets (8 total).

Nylon 1line.
Antenna for UHF frequency (454-459 MHz).
Antenna for VHF marine band, and antenna for aviation band, citizen
band.
. 40-foot van spare tires and rims.
. 12 tables, 24 chairs.
. 110-volt extension cords.
. Wind speed and direction indicator.
. Charts and display boards.
. Clock.



Table M-1
Alaska Clean Seas (ACS) Equipment at Dutch Rarbor
(continued)

CATEGORY: COMMUNICATION SYSTEMS

° 1Item: 10 station telephone PBX system with 20 station intercom.

° Items: Mobile UHF-FM radio repeaters (100-watt); receives on 459 MHz;
transmits on 454 MHz.
Marine Band, VHF transceivers.
Aviation Band, VHF transceivers.
Citizen Band transceivers,

§

1 each - base stations UHF antenna, mounted on the 40-foot Command
Center vans, for use with repeaters or handheld MX-300 radios.

|

° Item: 1 each - Aviation Band 720 channels (7-watt), King KY-92
transceivers (118 MHz/136 MHz).

°  Itenm: 12 each - UHF/FM handheld radios, Motorola MX-300; transmits on 459
MHz or 454 MHz; receives only on 454 Miz; battery—operated-
located in Anchorage.

CATEGORY: MISCELLANEOUS EQUIPMENT

° Item: 20 each - boom lights
Marker l1ights for Acme Corral Containment Boom.
1 each - Herman Nelson BT-400-10 gasoline heaters 400,000 BTU
capacity.
1 each - air compressor, 150 psi, 200-volt single phase or gasoline
engine with electric-start.
each - portable lighting (explosion-proof) 100-watt lights with
adjustable stands.
each - Koehler 3-kilowatt generators - gasoline-powered.
each - 40-foot flatbed trailer, selectively loaded with tanks,
booms, and skimmers for fast response.
each - MSA Gas/0%? Alarm Mod 269.
each - 40-foot storage vans.

N

N =t Vi

Source: Marathon O0il Company, 1985.



Table M-2
On-Site Equipment Available on the Drilling Vessel
for Immediate Response to an 0il Spill at ARCO
Drill Site in Norton Sound, 1984

Equipment V Operational Capabilities

1,000 feet of 43-inch Expandi oil Works in waves up to 5 to 6 feet
boom stored on a steel pallet : and winds up to 20 knots

1 Walosep W-1 skimmer complete with Works in waves up to 10 feet

diesel hydraulic power unit and
hoses, in steel-fiberglass storage
box (storage box also serves as a 29-
barrel capacity storage tank and oil/
water separator)

1 HIAB C-60 hydraulic crane, 22-foot
reach for deploying skimmer (uses
skimmer's hydraulic power unit)

15 bales of 3M Type 156 oil sorbent For contained spills only
pads (100 18-inch squares per bale)

2 Kepner sea containers (1-1200 gallon, For contained spills only
1-600 gallon, each in metal storage box)

2 hand sprayers- Within skimming capabilities
4~gallon capacity

8 drums (440 gallons) Requires permission from federal
chemical dispersant - ARCO-Chem on-scene coordinator for use
D-609

2 drums (55 gallons) chemical Requires permission from federal
collectant - Exxon 0C-5 on-scene coordinator for use

4 tanks (500 barrels) skid 1/

mounted (10 feet x 40 feet x 9 feet)—

Source: Hooks, McCloskey and Associates, Inc., 1984.

1/ Located at Unalaska shorebase.



Table M-3
Estimated Response Times for Mobilizing and Transporting
Equipment to Dutch Harbor by Air Cargo Transport

EQUIPMENT STORAGE ESTIMATED TRANSPORTATION TOTAL RESPONSE
OWNER LOCATION MOBILIZ&?ION TIME TO 2/ TIME TO DQ;CH
TIME= DUTCH HARBOR~ HARBOR=
(hours) (hours)
(min) (max) (hours) (min) (max)
Alaska Clean Prudhoe 2 5 3.6 5.6 8.6
Seas Nome 2 5 2.3 4.3 7.3
Anchorage 2 5 2.3 4.3 7.3
Kenai 2 5 2.1 4.1 7.1
Yakutat 2 5 3.2 5.2 8.2
Dutch Harbor 2 5 0.0 2.0 5.0
Cook Inlet Kenai 2 S 2.1 4.1 7.1
Response
Organization
U.S. Coast Guard Kodiak 2 5 1.9 3.9 6.9
Anchorage 2 5 2.3 4.3 7.3
Crowley Anchorage 2 5 2.3 4.3 7.3
Environmental
Services
Alaska Offshore Anchorage 4 - 2.3 6.3 -
Clean Sound Seattle 2 H 7.0 9.0 12.0
Clean Bay Concord 2 5 9.0 11.0 14.0
Clean Seas Santa Barbara 2 5 11.8 13.8 16.8
Clean Coastal Waters Long Beach 2 S 11.8 13.8 16.8
U.S. Navy Stockton 2 5 9.0 11.0 14,0

1/ Estimated mobilization times were supplied by equipment owners and are overall ranges which are nonspecific to the type or quantity
of equipment required.

2/ Estimated based on C-130 flight characteristics (300-knot flight speed).

3/ Total response times are the sum of estimated mobilization time and travel times by C-130 transport. They do not include the
amount of time required to load the equipment or variations in travel time arising from adverse climatic factors which might be
encountered enroute.

Source: Alaska Clean Seas, 1984,



Table M-4

Estimated Response Times for Mobilizing and
Transporting Equipment to Dutch Harbor by Surface Vessel

ESTIMATED
EQUIPMENT STORAGE MOBILIZ%;ION ESTIMATED TRAVEL TOTAL RESPONSE
OWNER LOCATION TIME~ TIME TO DUTCH BOR TIME 3/
(hours) (10 knots)=~ (min) (max)=
(min) (max) (days) (hours) (days) (hours) (days) (hours)
Alaska Clean Prudhoe 2 5 6 - 6 2 6 5
Seas Nome 2 5 2 16 2 18 2 21
Anchorage 2 5 3 4 3 6 3 9
Kenai 2 5 2 21 2 23 3 2
Yakutat 2 5 4 1 4 3 4 6
Dutch Harbor 2 5 - - - - - -
Cook Inlet Kenai 2 5 2 21 2 23 3 2
Response
Organization
U.S. Coast Guard Kodiak 2 5 2 10 2 12 2 15
Anchorage 2 5 3 4 3 6 3 9
Crowley Anchorage 2 5 3 4 3 6 3 9
Environmental
Services
Alaska Offshore Anchorage 2 5 3 4 3 6 3 9

1/ Estimated mobilization times were supplied by the equipment owners and are overall ranges which are non-

specific to the type or quantity of equipment required.

2/ Travel times to site are from ports near storage site to Dutch Harbor.
amount of time required to unload the equipment at the site or variations in travel time arising from
adverse climatic factors which might be encountered enroute.

10 knots.

3/ Total response times indicated are the sum of estimated mobilization times and travel times to the spill

site.

Source:

Alaska Clean Seas, 1984.

«U.S. GOVERNMENT PRINTING OFFICE: 1985-461-432121006

These estimates do not include the

Times are based on an average vessel speed of



	Go to Volume I, FEIS North Aleutian Basin Sale 92
	Go to Volume ll, FEIS North Aleutian Basin Sale 92
	Appendices
	Appendix A: Exploration and Development Scenario, Maximum Case
	Appendix B: Exploration and Development Scenario, Minimum Case
	Appendix C: Population Projections for the Cities of Unalaska and Cold Bay
	Appendix D: Economic Tables for the Base Case and Proposal (Alternative I)
	Appendix E: Community Infrastructioure Projections for the Cities of Unalaska and Cold Bay
	Appendix F: History of Seismic Activity in the North Aleutian Basin
	Appendix G: Oil-Spill-Risk Analysis
	Appendix H: Biological Opinion on Endangered Species
	Appendix I: Alternative-Energy Sources as an Alternative to the OCS Program 
	Appendix J: Archeological Analysis for the Proposed St. George/North Aleutian Basin Lease Offerings
	Appendix K: Alaska OCS Regional Studies Program
	Appendix L: Commercial Fishing Industry Tables and Figures
	Appendix M: Oil-Spill Response Equipment and Estimated Response Times for Mobilizing and Transporting Equipment to Dutch Harbor




