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AN OILSPILL RISK ANALYSIS FOR THE COOK INLET AND
SHELIKOF STRAIT (PROPOSED SALE 60)
OUTER CONTINENTAL SHELF LEASE AREA
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Abstract

An oilspill risk analysis was conducted to determine the relative
environmental hazards of developing 0il in different regions of the Cock
Inlet and Shelikof Strait (Proposed Sale 60) Outer Continental Shelf
(0CS) lease area. The probability of spill occurrences, likely movement
of oil slicks, and locations of resources vulnerable to spilled oil were
analyzed. The times between spill occurrence and contact with various
resources were estimated. The combined results yielded estimates of the
overall risks associated with development of the proposed lease area.
Assuming that oil will be found in all 153 proposed tracts of the lease
area, and depending upon the routes chosen to transport oil from OCS
platforms to the shore, the leasing of the tracts proposed for OCS Scle
60 will result in an expected 4.0 oilspills. The estimated probability
that land will be contacted by one or more oilspills that have been at

sea less than 30 days is C.96.



Introduction

The Federal Government has proposed to offer Qutcr Continental Shelf
(OCS) lands in Cook Inlet and Shelikof Strait for 0il and gas leasing.
The assumed volume of oil resources for the proposed 153 tracts is 669
million barrels of crude oil; <this value is based on “he assumption
that all tracts will be sold and that oi1 will be fourd in all parts of
the lease area -- an event considered unlikely. Contingent upon actual
discovery of this quantity of o0il, production is expected to span a
period of 30 years. There are 87 existing Federal leasr tracts 1in the
study area, and if o0il1 1is found in all of these tracts, it has been

assumed thet they wouid contain 826 miliion barrels of crude oil.

Oilspills are a major problem associated with offshore ol
production. An important fact that stands out when one attempts to
evaluate the significance of aécidenta] oil spillage is that the problem
is fundamenta}ly probabilistic. Uncertainty exists about the amount of
0i1 that wfi1 be produced from the leases and the number and size of
spills that might occur during the life of production, as well as the
wind and current conditions that would exist at the time of a spill
occurrence and give direction to the o1l slick. Although some of this
uncertainty reflects incomplete and imperfect data, a considerable
amount. is simply inherent in the problem of describing future events
over which complete control cannot be exercised, Since it can not be

predicted with certainty that a probabilistic event such as an o0ilspill

ra




will occur, only the 1ikelihood of occurrence can be qua.cified., It is
important to consider the range of possible effects that could accompany
a decision on o0il and gas production. It 1is equally important, in
attempting to maintain perspective on the problem, to associate each
potential effect with a quantitative estimate of its probability of

occurrence.

This report summarizes results of an oilspill risk analysis conducted
for the proposed Cook Inlet and Shelikof Strait OCS Lease Sale 60. The
study had the objective of determining relative risks associated with
oil and gas production in different regions of the proposed lease area.
The study was undertaken for consideration in the draft environmental
impact statement (EIS) for the area, and to facilitate final selection
of tracts to be offered for sale. A description of the oflspiil
trajectory analysis model wused in this analysis can be found in a
previous paper (Lanfear, Smith, and Slack, 1979). The analysis was
conducted in three parts corresponding to different aspects of the
overall problem. The first part dealt with the probability of oilspill
cccurrence, and the second with the trajectories of oilspills from
potential launch points to various targets. Results of the first two
parts of the analysis weire then conbined to give sstimates of the
overall oilspill risk associated with 0il and gas production in the

lease area.



Decisionmaking Under Risk and Uncertainty

Oilspill impacts result primarily from two events which are
probabilistic in nature: o0ilspill occurrence due to accidents, and
0i1spill movement by random winus and currents. Although it can not be
said with certainty that a probabilistic event (such as an oilspill)
will occur, the 1likelihood of occurrence can be quantified. It 1s
possible to estimate the 1ikelihood that oilspills wiil result from an
0CS 1leasing decision, but whether they will actually occur can only be
known after the area is explored and the oil, 1f any, is produced. This
is in contrast to a deterministic situation where a particular actiuon

can be depended upon to produce a specific result.

In making decisions under risk and uncertainty, it 1is important to
understand that a choice can have a range of possible outcomes.
Generally, a desire to maximize the likeiihood of the most favorable
outcomes must be tempered by the need to minimize the probability of
nighly unfaverable outcomes. The USGS Oilspill Trajectory Analysis
(OSTA) Model was designed to reflect the range of possible outcomes of
leasing decisions by estimating the probability »f occuirence for each
discrete outcome. Specifically, it estimates the likelihood that a
particular target will be contacted by 0, 1, 2, «o¢« N 0ilspills during

the production life of an OCS lease area.

The probability that, if an oilspill occurs at a given launch point,



it will contact a particular target is termed a conditional probability.
Such conditional probahilities can be very useful in identifying those
launch points at which an oilspill, if it occurs, will pose the highest
risks to variouws targets. Tables of conditional probabilities can help
the analyst to select alternatives that will reduce overall risk.
However, conditional prohabilities do not include the prohability of
oilspill occurrence. A tract that contains 1ittle or no nil is a smal}
risk because, nc matter how high the conditional probability of
contacting a target may be, the small amount of oil makes it unlikely
that an oilspill will occur. Also, conditional probabilities for spills
originating at the production platforms do not necessarily reflect the
risks of transportation. For these reasons, analysts are cautioned

against basing judgments solely upon conditional probabilities.

Summary of the Prornosed Action and the Major Alternatives

‘

The proposed action is to lease 153 tracts on the Quter Continental
5he1f in Cook Inlet and Shelikuf Strait. The study area for this
analysis includes all of these tracts and extends from latitude 55
degrees N to 61 degrees N, and from Jongitude 147 degrees ¥ to 157
degrees W. The study area also includes existing lease tracts from OCS

sale CI, held in 1977,

For purpeses of this analysis, lease tracts are combined into tract

groups; the proposed tract groups are broken into eleven subdivisicns



and the existing tract groups into five subdivisions. The study area and
the proposed tract groups are shown on a Mercator projection in figure
l. The elesen subdivisions of the prouposed tract groups are shown in
figure 2. The five subdivisions of the existing tract groups from OCS

sale CI are shown in figure 3.

Two deletion alternatives are evaluated in this report. For deletion
alternativ: A, only preposed tracts in subdivisions P2, P4, F6, P7, P8,
P10, and P12 are considerad. Deletion alternative B is :imilar to A,
except that tracts in subdivision P2 (near Cape Douglas) are not

considerced.

If 0il is discovered and the arsa is deveioped for production, there
are a number of ways that o0il can be  transnorted. Passible
transportation routes are shown in figure 4. Tn the most fikely
transportation scheme, oil from Shelikof Strait would fiow in an
offshore pipeline (T18) to a 1iandfall on the northwestern shore of
Kodiak Island; transport out of Alaska would be by tanker (T19) from
Marmot Bay. 0il from Tlower Cook Inlet would be piped (75 to T7) to a
terminal near Anchor Point; transport out of Alaska would be by tanker
through Kennedy Entrance (T8 to T10 and T20). Three alternative
transportation schemes are also evaluated. In transportation
alternative A, all 0il would be piped (T17) to a location north of
Anchcr Point, then shipped in tankers through Kerredy Entrance. In

transnortation alternative B, all oil would be piped eastward (T16) to a
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Because the trajectory model stmulates an oilspill as a point, most
targets have been given an areal extent slightly greater than they
actually occupy. For example, scme shoreline targets extend a cshort
distance offshore; this allows the model to simulate a spill that
approaches land, makes partial contact, withdraws, and continues on 1its

way.

To provide a more detailed analysis for land or land-based targets,

12



the model includes a feature that allows subdividing the coastline into

land segments. Figure 5 shows the coastline divided into 96 segments of

approximately equal Tength.

Estimated Quantity of 0il1 Resources

Consideravle uncertainty exists in estimating the volume of oil that
will be discovered and produced as a result of an UOCS lease sale. There
is a question of whether 0ilspill risk calculations should be based upon
a single estimate of volume, or should consider volume to be a random
variable and include some f:2bability distribution tor volume in
computing oilspill occurrence probabilities. The chﬁice may depend upon

how the results are to be incorporated into a benefit/ri . arnalysis.

Benefits and risks (as well as many environmental impacts) are
functions of the volume of oil, and are not independent of each other.
Greater risks are associated with greater volumes of 0il and greater
economic benefits, If benefits are evaluated by assuming production of
a specific amount of o0il, then the corresponding risks should be stated
in a conditional form such as, "the risks are ..., given that the volume
is ..." If benefits are evaiuated for a number of discreite volumes, then
risks should likewise be calculated for the same volumes. Any statements

about the likelihood of the presence of a particular volume of oil apply

13
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equally well to the Tikeiihcod of the corresponding benefits and risks,

The estimated oil resources used for oilspill risk calculations in
this report correspond to those used by the Bureau of Land Management
(BLM) in preparing the draft EIS for the area. The assumed volumes of
qil are 669 million barrels for the entire sale 60 area, 270 million
barrels for deletion alternative A, and 208 million barrels for deletion
alternative B, It 1s important to note that these assumed volumes do
not account for the probability that oil will not be found in some or
all of the tracts; in reality it is unlikely that all of these oil
resources will be discovered. (It should also be noted that the above
oil volumes for deletion alternatives A and B may differ by about 10 to
15 percent from original resource estimates. The differences depend
upon assurptions made when the existing estimates were regrouped to
construct the deletion alternatives.)

‘

The assumed volume of cil for the existing leases was 826 million
barréTs. Ag&?n, it 1is emphasized that it is very unlikely that all of
these 0il resources will be discovered. Over the 30-year expected Tlife
of the sale 60 lesases, BLM estimates that 1,050 million barrels of oil
from other sources will be transported by tankers through the study

area.

15



Probability of Qilspills Occurring

Statistical distributions for eslimating probabilities of oilspill
occurrence were taken from Devanney and Stewart (1974) and Stewart
(1975), and from USGS files of offshore platform accidents. Besides the
fundamental assumption that realistic estimates of future spill
frequencies can be based on past O0CS experience, use of these
distributions requires the further assumptions that spills occur
independently of each other (as a Poisson process), and that spill rate
is dependent on volume of oi) produced and handled. The first assumption
-- that past spill rates are indicative of future spill rates -- might
be modified either by assuming a decrease in future spill rates due to
experience and improved standards, or by assuming an increase because of
unknown conditions 1in new territory. The assumption that spills occur
independently of each other could be modified by assuming a positive
correlation (if a spill occurs, conditions are such that more will
701low shortly) or by assuming a negative correlation (if a spill
occurs, extra precautions are taken). This analysis takes the middle
ground vetween these two assumptions by using the historic spill rates.
The final assumption -- that the spill rate is a function of the volume
of 01l handled -- might be modified on the basis of size, extent,
frequency, or duration of the handling. In the case of tanker transport,
for example, the number of port calls and the number of tanker-years
have been contcmplated (Stewart, 1976; and Stewart and Kennedy, 1978).

This analysis uses voiume of oil handled, since all other estimates must

16



ultimately be derived from this quantity.

Spill frequency estimates for oilspills greater than 1,000 barrels in
size were calculated for production and transportation of oil frcm sale
60, from sale £I, and for existing transportation of oil by tankers
within the study area. Table 1 shows the expected number of spills and
the most Tikely number of spills that will occur during the expected
production 1ife of the lease area. Figure 6 shows the probability that

G, 1, 2, oes, N spills will occur.

Qilspill Trajectory Simulations

The trajectory simulation portion of the model consists of a large
number of hypothetical oilspill trajectories that coliectively represent
both the general trend and the variability of winds and currents, and
which can be described in statistical terms. One hundred hypothetical
oilspill trajectories were simulated in Monte-Carlo fashion for each of
the four seasons from 11 potential oilspill locations in the proposed
lease areas, S5 locations in the existing lease areas, and from 21
locations aiong the transportation netwerk. Each potential spill source
was represented as either a single point (e.g., a small portion of the
lease area), or as a straight line with the potential spills uniformly

distributed along the line (e.g., & transportation route).

17




Table 1. -- 0ilspill probability estimates for spills
greater than 1,000barrels resulting from
0CS lease sale 60, rrom existing Federal
leases, or from existing 0il transportation
by tanker in the Cook Inlet area.

Expected number Most Tikely Probability

of spills number of of one or
(mean) spills {mode) mere spills
Sale 60 4.0 4 0.98
Existing leases 5.0 5 0.99
Sale 60 + existing leases 9.0 9 0.99+
Deletion alternative A 1.6 1 0.80
Deletion alternative A +
existing leases 6.6 6 0.99+
: §

Deletion alternative B - 1 0.71
Deletion alternative & +
existing Teases °. 6.2 6 0.99+
Existing tanker tiansportation 2.0 2 0.87
Sale 60, existing leases, and
existing tanker transportation 11.0 11 -0.99+

18
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To simulate oilspill movement in the complex wind and current regime
of the study area, two trajectory models were mathematically linked. The
first was a model developed by Dames and Moore (1976; 1979) under the
BLM Environmental Studies Program, specifically for the Cook Inlet area.
This model was used in the present study to calculate trajectories
within the boundaries shown 1in figure 7. Due to the coastal
semi-enclosed nature of the study area, tidal forcing was considered to
be a significant factor in surface transport behavior. The Dames and
Moore model was employed because it had the capability to 1incorporate
tidal currents in trajectory calculations. The model uses spatially
dependent deterministic wind and current patterns to provide the driving
force for trajectory movement. Tidal currents were represented by
undirectional tidal current constituents that were based on harmonic
anralyses of current measurements in combination with results of a tidal
flow hydrodynamic model. As such, the tidal currents in the model
approximate "average" tidal current velocities throughout the study
area. The net surface circulation was represented by winter and summer
net current patterns derived from analyses of current measurements,
published literature, and a previously developed net circuiation pattern
(Dames and Moore, 1979). Wind fields in the area were defined by five
spatially dependent fiow patterns and six intensity factors. The wind
patterns and intensity factors were correlated to the 22 baric weather
patterns developed by Putnins (1966). A cataley of approximately 19
continuous years of daiiy baric weather patterns (Putnins, P.,

Unpublished tabulation of daily baric weather types for Alaska from
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January 1, 1945 to March 31, 1963, University of Alaska) was converted

to a corresponding wind pattern and intensity catalog.

A trajectory was initiated in th- Dames and Moore model by randomly
selecting a day/month/year within the desired season and entering the
wind pattern and intensity catalog for that date. The wind field was
then sequenced everyv 24 hours according to the observed wind catalog.
The net current pattern for that season was held constant for the
duration of the trajectory simulation. The tidal current pattern was
time-dependent with the initial tidal phase incremented 30 degrees for
each sequential trajectory. The wind=induced velocity vector of the
slick centroid was taken to be colinear with the wind velocity and
proportional to the wind speed. The proportionality constant was taken
to be 3 percent. The current-induced velocity vector of the slick
centroid was equal to the sum of the underlying net and tidal current
velocity vectors. Each trajectory was simulated using a 30-minute time
step to update wind and current velocity vectors. The total set of
trajectories for the specified spill lccations was transmitted to the U.
S. Geological Survey, Reston, Virginia, on computer compatible tapes. A
complete description of the methodology, input data, and conclusions of

this portion of the study are presented in Dames and Moore (1980).
The second trajectory model was the U. S. Geological Survey 0ilspill

Trajectory Analysis (0STA) model, which was used to simulate the

movement of any oilspills moving outside the boundaries of the Dames and

22



Moore model. This was essentially the same model used by Samuels and
others (1980) for an o0ilspi1l risk analysis of OCS sale 46, Kodiak
Island. Representations of the monthly surface water velocity field
were based upon data supplied by the National Oceanic and Atmospheric
Administration through the BLM Environmental Studies Program. Short-term
patterns in wind variability were characterized by a probability matrix
for successive 3<hour velocity transitions. A first-order Markov
process with 41 wind velocity states (eight compass directions by five
wind speed classes, and a calm condition) was assumed. A wind transition
matrix was calculated from the U. S. Weather Service records from Data
Buoy EBO-3 (station number 46001), located abaué 100 miles south of
Kodiak Island., Surface transport of each simulated oil slick was
simulated as a series of straight-line displacements of a point under
the Jjo.nt influence of winds and currents for a 3-hour period. The wind
transition probability matrix was randomly sampled each period for a new
wind speed and direction, and the current velocity was updated as the
spill changed 1location or the simulated month changed. The wind drift

factor was taken to be 0.035 with a drift angle of 20 degrees clockwise.

The grid system of the OSTA model included the entire study ncrn bh
air lames and Moore model, &nd equations were derived to readily convert
0ilspill 1locations between the two coordinate systems. As the simulated
oilspills were moved within either model, the tracking system of the
OSTA model was wused to record any contacts with targets. 0ilspill

movement continued until the spill hit land, moved off the map, or aged

23
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Yable 2. -- Probabilities (expressed as percent chance) that an oflspill starting
st o partfeular location will contact a certain torget
within 3 days.

Hypothetical $pil1l Location

Target Pl P2 PX PA P5 P6 P7 PB P9 P10 P11 P12 P13 P14 915{;%? V7 13
Land B5 35 47 51 35 25 44 G4 47 42 a6 34 13 12 45 62 57 50
Seabird, S., Apr-Sep 31 16 11 9 4 1 3 2 2 1 1 1 m n n 37 42 3
Seabird, 5., Qct-Har 47 35 31 16 10 7 11 9 9 5 4 1 1 n n 45 &5 44
Seabiy, H., Apr=Sep 1 26 26 15 50 50 30 6 13 17 13 15 37 24 5 n n 4
Seabird, H., Oct-Mar n 16 12 3 50 50 26 = 9 17 12 19 41 22 6 n n n
Sea otter, area A n n n oA )1l 3 non n n n o B A n A non
Sea otter, area B n M W N A AN A N A A R M A M KR N N n
Sea otter, é&rea C n 3 1% 6 12 4 5 1 1 1 n n 1 n p n n 1
Sea otter, area D 32 23 16 10 5 2 3 m 1 m mn n n n an 14 18 22
Sea otter, sarea £ 1 2 66 5 2 1 2 1 2 1 1 n n 1 1 7 8 2
Sea otter, area F n & n A B A N N A N M A N A A N A N
Sea otter, area b n nn n 1l 6 n an nm a n n1l17 1 na n n n
Sea otter, area H n 2 7 30 23 19 32 38 33 2% 26 18 4 10 15 2 1 1
Red River silmon pn A A N N pn N QN A A N A N M N N N N
Xarluk River salmon 2 " A A n p n A M A n n a n n 3 2 1
Rocky, All., Grassy 13 4 3 2 n n 1 A n n n n pn n n 2 1 9
Dark, Sent., Latax 2 8 1 3 1 1 1 n n A A n an n nan n n 3
Barren Islands n 5 18 7 15 6 6 2 3 1 n n 1 n n n n 1
Augustine Island n n n 3 7 4 15 35 30 25 24 19 10 13 15 mn n n
®iukpalik, Shakun 2 1 5 3 1 a n 1 1 mn r n n n nl1l 10 3
Target T4 T5 T6 T7 18 T9 T10 T11 T12 T13 T14 T1S T16 T17 T18 T19 T20 T2l
Land 41 31 23 32 35 27 52 10 16 39 53 654 38 27 63 B 4 65
Seabird, 5., Apr-Sep I 3 n n n 1 n an n n n30 1 nS n n n
Seabird, S., Oct-Har 22 10 1 1 Z 4 1 nmn nmn a n 3 9 n S5 n n n
Seabird, K., Apr-Sep 18 43 18 28 51 50 3 25 6 1 1 151 19 n n & 1
Seabird, M., Oct-Mar 42 19 35 50 51 37 27 8 1 1 n 5 29 n n 8 2
Sea otter, arez-A n 1 n b5 515 8 3 n n n nl1% 4 n n 1 n
Sea otter, area B n n n 5 1 a n n p n n np 0 o on 3 n
Sea otter, argea C 5 3 n nl7 4 n n n n n n & n n n 2 n
Ses otter, area D 16 2 » n 2 1 n n n n n b5 2 n 32 n 1 4§
Sea otter, area E 3 1 1. n 1 1 nmn 1 nmn mn n mn 1 n 4 n A n
Sea otter, &area F n n n n n n n n N n [ N n n n n n n
Sea otter, area G n 1 1 3 11 25 50 2 1 n 1 n 9 2 n ao n n
Sea otter, area H 10 22 i4 4 13 7 2 5 2 1 1 n 'l 2 n n n n
Red River salmon n n A © N N A A A AN A N B A B A N N
Karluk River salmon n n n R A A P R A A A W RN B 2 N N N
Rocky, All., Grassy 3 1 n n an n N rn n n n 48 n n N0 n A n
Dark, Sent., Latax & o n n 1 A n a nmn an n 1 n n n A 0 n
Barren 1s)ands &6 4 n n 28 S n o n n n n 7 n n n 3 1
Augustine Island n 11 15 7 1 4 4 8 2 1 1 mn 6 € n n n n
Kiukpalik, Shakun i nn n 1l n n nmn n n n 1 1 n 6 n n n

Note: n = less than 0.5 percent.

far tables ¢ tg ?:

P1 to Pi6 are lease tract groups,

T! to T2)1 are transpertation routes,

P16 and Tl and considered as one pilspill starting location for
purposes of this analysis.



Table 3. -- Probabiiities (expressed as percent chance) that an of1spill starting

at a particular location will contact a certzin target

within 10 days.

o
—
o
(o]

Target

Land

Seabird, S., Apr-Sep
Seabird, S., Oct-Mar
Seabird, N., Apr-Sep
Seabird, N., OcteMar
Sea ptter, area
Sea otter, area
Sea otter, area
Sea otter, ares
Sea otter, area
Ses otter, area
Ses otter, area
Sea otter, area
Red River salmon
Karluk River salwon
Rocky, All., Grassy 1
Dark, Sent., Latax
Barren Islands

Augustine islamd
Kiukpalik, Shakun

o W
coc
-3
a%

TOOTMTMOOE >
£

W= adad e~ YW= 333 M
T ANWOU~NND & O o W

Target T T
Land 88 BY
Seabird, S., Apr-Sep 2 5
Seabird, S,, Oct-Mar 36 23
Seabird, N., Apr-Sep 20 44
Seabird, ., Oct-Har B 43
Sea otter, area A n 2
Sea otter, area B 1 1
Sea otter, area C 9 7
Sea otter, area D 30 11
Sea otter, area E 5 &
Ses otter, area F n n
Sea otter, area G S
Sea otter, area H 14 34
Red River salmon n on
Xarluk River salmon 1 n
Rocky, Al1., Grassy w3
Dark, Sent,, Latax 7 3
Barren ls)ands 10 8
Augustine lsland 1., 45
Kiukpalik, Shakun g 2

Hote: n = less than 0.5 percent.
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Kypothetical Spill Location
P8 PO P10 P11 P12 P13 P14 P15 ?IG)TZ T3
T
95 91 92 93 901 Bl 86 93 94 94 90
7 7 &5 6 6 4 8 B8 40 45 38
17 20 15 16 14 14 17 13 46 45 47
9 16 19 15 19 40 28 7 1 1 6
2 11 17 13 20 43 27 B n n n
n n 1l n 212 4 n n n 1
1 1 1 n 1 1 1 m n n n
4 6 6 4 4 4 2 3 n n 1
10 11 9 10 9 12 10 7 19 26 32
3 4 3 2 3 2 4 211 10 7
n n n n n n n n n n n
n o A X 219 2 n A NN
44 39 42 34 36 24 32 26 3 2 13
n N A N A N N N N N N
1 1 n 1 n n n 1 4 3 1
3 1 3 2 2 2 2 1 3 41
e 3 2 1 & & 2 3 m )} 4
4 8 9 5 4 5 4 3 n n 2
40 33 31 28 27 20 23 20 n n n
2 ¢ 1 1 1 2 2 1 158 14 &%
T11 Tiz Ti3 T14 T15 T16 T17 T18B Ti9 T20 T21
85 79 D3 89 92 B9 86 94 18 20 17
3 3 2 1 82 5 25 n n n
16 11 5 6 36 22 10 50 n n n
29 14 3 6 2 5 24 n 1 8 4
32 1911 8 1 50 32 n 3 11 &
g 3 1 1 238 B o n 3 2
& » p A 1 2 A n 1 13 5
4 2 1 1 110 4 n 1 4 4
7 § & 2 63 12 6 3 2 2 &
3 I 1 3 ¥ % 2 T nom m
n PN M A R A AN A N0 n
6 5 1 2 n 9 23 n n n n
27 24 16 16 1 25 22 nm n n n
n A M N N A A N RN N N
l nn n 1 n n 4 n n n
1 1 n m58 3 1 1 n n n
1 1 n n 2 2 1 n n n n
&8 3 31 1 Llg 8 n I B 5
20 20 13 14 n 9 17 o n n n
2 1 n n 4 3 130 n n n

—0 WM W=D

R R R D SN D U S




Table 4. -~ Probabilfties {(expressed as percent chance) that an oilspill starting
&t a particular location will contact a certain target
within 30 days.

Kypothetical Spill Location

Targe: P1 P2 P3 PA PS5 P6 P7 FB P9 P10 Pil P12 P13 P14 P15 ?}?)TZ T3
Land 99 96 97 98 98 99 99 99 99 99 99 99 99 93 =r ¥ Q9§ Gf
Seahird, S., Apr-Sep 38 256 19 17 9% 5 10 7 7 5 7 6 5 8 8 40 45 38
Seabird, S., Oct-Har 50 40 30 23 19 19 17 17 20 15 16 15 16 18 13 46 45 47
Seabird, N., Apr Sep 4 28 28 18 5 50 32 9 17 20 15 19 40 28 8 1 2 ©
Seabird, M., Oct-Mar n 16 12 4 5 E0 27 2 11 17 13 20 44 27 8 u n n
Sea otter, area A 1 1 1 1 3 7 2 1 1 1 n 213 5 n n n 1
Sea otter, aorea B 1 4 2 2 6 4 3 1 2 2 1 1 2 2 1 n n 1
Sea otter, area C 2 6 18 10 18 9 11 4 7 7 5 &4 4 3 3 1 wmn 2
Sea otter, area D 4 36 26 22 13 11 13 10 11 10 11 10 16 12 B 20 27 33
Sea otter, area E 7 1 8 B 4 2 5 4 5 3 z 3 4 4§ 2 1 10 7
Sea otter, area F n a rm 1 n A A A A A A A P A N n ¥ n
Sea otter, area 6 pn n n n 211 1 n a 1 1 Z 20 3 n n n 0
Sea otter, area H 1 5 12 34 24 36 40 44 39 42 35 27 25 34 27 3 2 3
Red River salnan n n mn A B N A A A A A N N A A N N N
Kariuk River salmon 4 2z 1 1 1 1 1 1 1 n 1 nmn n 1 1 &4 3 1
Rocky, All., Grassy 4 7 5 5 1 2 2 3 1 3 2 2 3 2 1 3 4 12
Dark, Sent., Latax 4 9 3 4 2 2 4 2 3 2 1 2 3 2 1 1 1 a4
Barren Islands 2 % 21 11 z:2 i1 iz 5 9@ 9 5 5 5 &5 4 | a 2
Augustine izland n 1 1 4 12 11 18 40 33 31 28 27 21 284 21 n n n
Kiukpalik, 3hakun 9 6 8 6 3 3 4 3 3 1 1 1 2 2 215 14 s
Target T4 15 16 T? IB T9 Tio T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21
Land S8 Y5 99 99 94 93 99 99 99 94 *+& £ OQ ew ew 35 37 37
Seabird, S., Apr-Sep 2 9 5§ 3 2 3 3 4 4 2 132 5 35 n n n
Seabird, S., Oct-Mar 36 23 18 13 10 18 11 16 13 6 6 36 22 11 5 n n n
Seabird, M., Apr-Sep 20 44 21 31 51 50 36 30 14 B8 B8 2 51 24 1 4 9 6
Seabird, N., Oct-Mar . B 43 21 27 51 52 39 32 20 11 8 1 5 32 n 4 12 8
Sea otter, area A 1 4 4 7 8% 19 15 11 4 1 3 1 20 9 n 1 4 3
Sea otter, ares B 3 3 2 116 3 2 1 1 1 2 3 2 n 4 18 &8
Sea otter, erea C S 8 8 4 22 8 4 6 3 2 2 110 4 n 3 5 6
Sea otter, area D v 12 7 9 10 2 6 7 7 5 3 64 13 B 3N 2 2 1
Sea otter, area E 6 5 4 2 2 3 2 4 2 1 1 3 4 2 71 n n n
Sea otter, area F fF AR A A A B A A A B A A a0 n t 3 1 2
Sea otter, area G n ¢ 3 38 12 27 52 7 6 1 3 n 9 24 n n n n
Sea otter, area H 15 35 32 21 21 26 18 28 26 18 17 2 26 22 n 1 n n
Red River salmon n A B N A N N A N R AN A °F A N0 FE N N
Karluk River salmon 1 1 1 n 1 1 1 1 1 m nmn 1 1 1 4 npn n n
Rocky, All., Grassy 7 3 1 3 2 3 2 1 1 n nt5 4 1 1 n n n
Dark, Sent., Latax 7 3 1T 2 3 z 1 31 1 1 2 2z 2 amn 11 1
Harren lslands 11 9 8 5 32 10 5 7 &4 2 2 112 5 n 4 6 7
Augustine island 1 16 26 15 3 10 12 20 2. 15 14 n 9 7 n 1 n n
¥iukpalik, Shakun $ 2 3 1 2 2 1 3 2 a }Y & 3 2 W an n =n

Kotez: n = less tnan 0.5 percent.
¥+ = greater than 99.5 percent.
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T3 14 15 76 T7 T8 19 Ti0 Tii 712 T13 TI4 TIS 716 T17 V1B TI9 T20 721

Hypothetical Spill Location

Probabifiities (expressedas percent chance) that an olispill starting

at a particular location wili contact 2 certain land segment

within 3 days.
Pz P3 P4 PS5 P& P7 PR P9 P10 Pl Pi2 P13 P14 PISPI6 T2

Tablie 5. --
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Land
Segmant
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1
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2
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46
4
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f.ang seynents Tor which all probabiifties are less than 0.5 percent are not shown.

Mote: n = less than G.5 percent.
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Hypothetical Spill Location
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at a particular Tocation wili contact a certain land segment
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-- Probabilities (expressedas percent chance) that an oilspill starting
within 10 days.
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' Hypothetica! Spil) Location

at a particular location wili contact a certain Tand segment
P4 P5 P6 PT PB P9 PIOPILI PI1Z PR3 PLEPISPI6GTZ T3 T4 15 716 T

-- Probabilities (expressed as percent chance) that an olispill starting
within 10 days.
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.5 percent are not shown.

n
Land segments for which ajl probabiiities are less than O

L]
H/

8%
Note: n = less than 0.5 percent.
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robabilities are less than 0.5 percent are not shown.

n = less than 0.5 percent.
Land segments for which all p

Note:
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LE

Table 10. -- Probabilities [expressed as percent chance) of one or more spiils,
the most 1fkely number of spiils {mode), and the expected number
of spills (mean) occurring and contacting targets over the productien
1ife of the proposed lease area, deletion aitermative B.

mrmeee= Yithin 3 days ~------ - wmemme= Hithin 10 days ----=--- ~mamee- Nithin 30 days --------
Proposed Existing and Proposed Existing and Proposed Existing and
Proposed Proposed Proposed

Target Prob Mode ¥ean Prob Mode Mean Prob Kode Hesn Prob Hode Mean Prob Hode Mean Prob Mode Mean
Land 32 0 0.4 83 1 'i.g 5 0 0.9 99 4 4.5 65 1 1.0 9 &5 5.2
Seabird, S., Apr-Sep 3 0 G.9 13 0 3.1 8 0 0.1 32 ¢ 0.2 8 0 0.1 32 0 0.4
Seabird, S., Oct-Mar 8 0 0.1 35 0 0.4 17 0 0.2 §1 0 1.0 17 0 0.2 62 0 1.0
Seabird, K., Apr-Sep 27 0 0.3 82 1 1.7 29 0 0.3 8 1 1.8 28 0 0.3 88 1 1.8
Seablrd, M., Oct-HMar 26 0 0.3 8t 1 1.7 21 0 0.3 83 1 1.8 282 0 0.3 83 1 LB
Sea otter, arez A 2 0 0.0 11 ¢ 0.} a4 0 0.0 18 0 0.2 5 0 0.1 26 0 0.3
Sez otter, arza B 1 0 0.0 5 0 0.1 e 0 0.1 23 G 0.3 8 ¢ 0.1 33 0 0.4
Sea otter, avea C 4 0 0.0 2 0 0.2 5§ 0 0.1 37 6 0.5 g 0 0.1 40 0 0.5
Sea otter, area D 3 ¢ 0.0 4 0 0.2 11 0 0.1 4 0 0.6 12 0 0.l 47 0 0.6
Sea otter, area E 1 0 0.0 6 0 0.1 § 0 0.0 17 0 0.2 4 0 0.0 18 0 0.2
Sea otter, area F n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0
5ea otter, area G 8 0 0.1 ¥ 0 0.4 g 0 0.1 B 0 0.5 5 0 9.l 3 0 05
Sea otter, area H 18 0 0.2 5 6 O0.S 26 0 0.3 7501 1.4 2 © 0.3 7% 1 1.4
Red River salmon n 0 0.0 n 0 0.0 n 0 0.0 n © 0.0 n 0 0.0 n 0 0.0
Karluk River salmon n 0 0.0 n 0 0.0 n 92 0.0 2 40 0.0 t 0 0.0 3 0 0.0
Rocky, All., Grassy 1 0 0.9 2 0 0.0 3 © 0.0 10 ¢ 0.1 3 0 .0 11 0 0.1
Dark, Sent., Latax 1 0 0.0 3 0 o.0 i 0 0.0 11 0 0.1 3 0 0.0 12 ¢ 0.1
Barren Islands 5 0 0.1 22 0§ 0.3 10 0 0.1 4 0 0.6 11 0 0.1 46 0 0.6
Augustine fsland 9 ¢ 0.1 0 0.5 iZ 0 0.1 5% ¢ 0.7 12 0 0.1 51 ¢ 0.7
Kiukpaltk, Skhakum 1 0 0.0 i 0 0.0 2 0 0.0 1 ¢ 0.1 3 0 9.0 12 0 G.1

Note: n = less than 0.5 percent.



*juadsad g G5 uey) Lajedub m 4, fjudddad 6T ueyl

S53] = U :330H

£°0 N b2 2 0 &7 2 n 22 2'n i W It 0 6 1'0c 0 unieys ‘ypedingy
AN N 09 a6 0o (2 &0 D 6% £ 0 (2 0D N v 2N 0 S1 PUB|S] 2ujsnDny
RN 0 G4 £°0 N 52 (*n N0 1§ 20 0 22 N 0 Ff i'n 0 111 spug|s] uatdeg
Z°n n A1 i*n n & 2 n el I'n n g In & & an 0 ¢ xe327 **3uag “Ndeg
Z°n n 61 1 o i 2°n 0 81 "0 o 1% in n @ a o 9 Assedn “rj)y "Ayn0y
i'n n ¢ e o b I'n 0 s n'a o b nn n 1 nn 01 LHOW| @S 4B3ALYH ¥njaey
fn a1 f*0 0 U a*n n o'n 0 ou "D n u N N ow uOW| RS J8AY DY
R*T 1 FR Ll*n 0 G £t 1 28 L LY | I (1 S T R X £0 0 fz H 2a4e *aa330 pag
N N0 il 2°n 0o iz *0 0 9 P I | 14 §n 0 2t A | B S 1 | 9 eade "12330 2ag
acn N 2 an n I n*n N u ' 3 T n*n o u no n u 4 Base “13330 R3S
£'0 N A2 2*'n n 91 £*n n 92 Z'0 0 S§I I'n o ol D N9 3 ease ‘28330 B33
st 1 S9 s'a0 0 2t 1T n 29 Ll B | Y | 1) o n Tg 2 0 22 @ 2a4e ‘143310 ©ag
a*n n it 20 n 02 o'k N o z2n o0 [l E'N N G2 i'n b 8 3 edaR "42310 eAS
90 N f£Y 20 0 12 *'n n 1€ 2'n 0 ol i'n o ¢ 130 ) I R g EaJR “u43jlo pag
#*n N 2€ 2°n 0 siI £“n N Gz I'a 0o ZI A | B T 1 1 n 0/ Yy 2342 ‘43330 BB
£°72 7 MR 80 0 9§ 22 2 68 R0 N SS 2 2 &0 o 28 de-130 ‘M ‘pargess
£°2 2 0& 8°0 N 9% £°2 2 DA RN N &S 1'2 2 &8e £'n 0 15 dag-ady -y “paiqeas
91 1 nR f N n 9% 91 I af R0 0N 65 0 N BS SN 0 2% JARp=130 ° S ‘pajgeas
g'n N €5 0 0 GE g°n 0 6% g'n 0 &F #'n 0 of £ 0 82 dag-Jdy *§ ‘pdyqeag
9°! | s bf £ Ib S°9 § am 62 ¢ &6 {2 2 6 E'T 1 2l pueq
uma)y 2P0 qOdd  UEDIN 2pal qodd Uedy IpoK GO4d  uRdl 3poy qoud URDY 2pOH Qodd  uURSy BSPOM Q04 y9bue|
pasodoad pasoedolg pasodoaqd
pue . 1§3s5)%3 pasodouy pue Bujpysex3 pasodoad pue Buggsix) pasodody
—weee--= SAED DE LRYIH ----=-- mes=ros= SABD G MIYIEH ----=-- mewmme==- SARP £ UIYIIH --m=---

‘Y 2ARIeuad)je uojjejsodsura) “eR4R 2seay poasodoad 243 40 34|

uog3onpoad Yy 4aAo syabuey Bugjoejues pue Bupsundoe (ueant) s{|jds jo

Jaquinu pagdadxa 2y] pue ‘(apow) sj|ids 4O Laqunu K21 350 Oy
*s1|jds oduval 40 3UO §0 {22uRyd uadsad B PassaudRe) S233;iiqQeqoad -- *[] 23jae|

38



£°A N o2
RN 0N 85
A*n N S
2t 0 at
2°0 N 02
i'n 0 9
na 0 I
1°T Y 7R
&0 & Af
nn 0 Z
£°0 N A2
' 1 99
&'n n 08
9°'n a9
*n n £
£2 2 DB
2 £ b
Q7 ] n|
f°0 N 96
g f L e
ue3y 2pol qoid
pasodo.g

pue Buj3six3

-

91
{4
74
]

2l
b

o

L1
a8

1

91
£o
€2
62
1
15
09
15
0%
9

ueay] 2poy qoid

moSsSasSSsssssSssS335ss

.

MODOoOOD0DODODTDADDODDODD

pasodoag

--====== SARD Of UIYIHH ~----=~

E'a o0 r¥d
R'D 0 &S
R'n 0N ¥S
26 0 or
20 n 6l
I'n o S
n'n n u
&7 1 R
&°n N0 if.
o'n n wu
£ 0 2
ny 0 9
9*n 0 ot
p'n n €€
£'0 N A2
t'2 2 08
2 2 T8
9°Y I M
g'n N &§
' 9 e
upay apoy Qqo.Ad
pasado.gd

pue Bujisixy

*juadsad §°56 uRYl 4918340 = 4, fJuasuad G UPY] SSI) = U 120N

20 0 &1
20 0 02
£°0 N0 92
It n 8

10 0 2i
no a f

n'n N u

9°n n &
0 n A

‘0 n ou

N R |
s'n 0 b
2'0 0 ne
2’0 0o 8l
20 N S
B*0 O /4
6N 0 5§
80 0 i3
§°0 0 OF
Atz 2 @6

ueay apoy qouad
pasodo.g

m=m-==== 5Aep 01 UPYIIM -------

-

ni
£y

gl:-nn.ng

b ]

I3
- "
-

e AN M S DD ot D Dot
- * - - - - - . -
MODNNDDODDOD=ITmDIDIDDDD
BRI

NODINMNMDDDDDODS=232D2200292

ueay 3poy §oad
pasoedozd
puk Bupasixl

»

*

fe
11
b

a1
Bs
LS
G
62
ol

TMLH DV D V) = D= DD DN
L " - A L -
—Oo2DDDD20TDoDDDHDDDDOD

o DDoDSoODSESDDDDDDDEIRD
=

ueay apop qodd

pasodoayd

semeocenn SASD € UPYIPH ~-----=

‘@ dAjjeud2jie vojjejaodsued] ‘e2ae asea) pasodoad a4y Jo 244
uoj33npesd 2y Jaac syabaey Hujjoezuod pue bupaundso (uesw) si|ids jo

Jaqunu pajdadxa 2y} pue °(apow) spjyds jo Jaquau Ay2gi] Iscw 2y
*S{1305 2Jow 40 U0 40 (3dueyd Juadad Se passasdua) SI13|jlqeacdd -- ‘21 IR

uny2ys

“qpjedung

pug|s] aufisnbny
SpUR (S| ua4deg
xeje] ‘*juas ‘ydeg
Assedg ‘v ‘Axo0y
UM RS JSIALM YN
UG |25 JBAIY PRA

eauar
RauP
paae
eauae
eaap
pedt
P249
eade

Mo w e DX

‘19330 pag
*43330 23§
‘12310 2§
‘123730 eag
‘43370 B3S
‘12370 pag
‘42130 BBS
‘483130 ea§

2el-300 ‘M ‘paLQeas
das-ady * -y ‘pJigeag
sep-320 -5 ‘pilqeas
dag-Jdy °-g ‘pijqeas

puey

j264e

39



rquazsad G656 UVY] J9323uB = 4, SJUDD.3d G WEY) S53) = U 20N

£ n 2 2t 0 6l £'n 0 42 2’0 0 8l ia o TI0 i o0 8 unyeys “yiiedangy
I'n 0 0s i 0 6 {'n o0 ob 1I‘c 0 5 §'0 0 gt i a0 £ pue|si aui3snbny
16 0 18 20 n 91 e'n N 5% 20 0 st £ D R2 e 0N g Spuz|s] uldadeq
2 0 8l i 6 6 20 o 9 i'n 0 8 I's a8 3 a0 0 g xeje] ‘tiueg yseq
N 0t SN 0N RE an 0 fb 0 0 B '8 0 SE v'0 0 SE Assean ‘"ypy ‘Arony
e 0L o'n N % i*n N 9 o*n n ot n"noa 2 e n 2 UOU| RS JBALY Anidey
() I | T 1 no o v n"n 0 U na n oo n'n 0 u a0 0 d uow RS JaAlY pay
" ] 1 9 £°0 n 92 o1 T €l F*H6 N0 62 A0 0 BS 2°a 0 [X H edae ‘43330 ©2S
CA TR I Ao oo 1 S LT S O €n 0 42 f'n N oo 0 paJe "13110 RS
1 I | T o'n n € n'n 0 u an 0 u AN N ou ae onou 4 P3JR ‘43330 pag
£ N K2 20 n  Si1 £'0 0 92 20 0 sl ' o @f 6 n 9 3 ease *uajjo eas
ST T & T 1 s9 &'1T I U n°'t 0 £9 60 N RS R'C DN €5 @ eade ‘uzjjo eag
¢ 0 Sy 2N n aqt (- | TR ) T | I'n n 2t 2'n 0 12 n°'n n & 7 rade ‘49310 eag
&'n 0 st in 0 ¥l £'n N &2 "¢ o no 0 v n'n n u g Pase “42)10 eay
'n a0 b2 in 0 9 2'0 n 8l [ I (N N 6 A0 @ u Y eade ‘4ajjo eag
1"t 1T 28 £en 0 f2 i R S 1] 20 6 12 &1 1 & A { I | R | AeR-300 ‘N ‘pJiqess
R*T 1 A b'n 0 It 8'rT [t €3 £E'c 0 82 g*y 1 18 Z2'0 0 12 dag-ady ‘N “pJiqeas
AT I g8 o'r U t9 8’1t I &8 (158 S S 21 1 I 60 0 69 aey-33p ‘'S ‘pdajqeas
't 1 4 g'n 0 8§ 't 1 99 B0 0 &5 {6 0 5 9*n 0 (b dag-4dy ‘*S ‘pdiqess
2 S ST 't £ %6 £°0 9 ga t'2 T £6 6'2. 2 Sb €1 I AL put]
up3y apoy qodg  uPEy 9poy Qo4 ueae IPOW qold  ueal 2pold qodd uP2y BpoH Qod4  URRY IPol qodd jeBae;
pasodoa g pasodoa pasodo.igd
pue Bugisex? pasodoad pue bupis;xl pasedouy pue Bujasyxy pasodotd
aresss SARY OF VPN =~mvrnn memw==== SARP OI UIYIIR ---~=-- wremeraer SAOPE UWIHIN oo

") @Apjeus3] e uojejIodsuea) 'eaJe 3spa| pasodoad 3yl pu 34|

roj3onpedd syl 4340 s)abuei Bujisejuon pue Busaunddo (ueaw) s(|ds 10

Jaquiny paidadxa ayy pue *({apow) s{|ids o saqunu Ayaxj| Iscw 3yl
*511y05 240w 40 U0 J0 {2oueyd jusdad S? passauadia) s2Lj[ QRG24 -- “£1 2198}

40



Propoced

Prob Mode Mean

Existing and

memem= Rithin 30 days =-=-=---
Proposed

Prob Mode Mean

Proposed

Prob Hode Hean

Existing and

Proposed

ame=w=a Within 10 days ~--o-==-

Prob Mode Mean

Proposed

Pruob Mode Kean

the most 1ikely mumber of splils (mode), and the =2xpected number
Exfsting and

of spills (mean) occurring and contacting land segments over the

production life of the proposed lease area.

Table 14. -- Probabilities {(expressed as percent chance} of one or more spilis,
Proposed

weecaee HIthIn 3 days =-=ne=nms

Prob Mode Mean

Segment

Land

=na===—nnw¢—m—o===o=nno=:::a:b::a——umfﬁg

] »
ER-R-R-R-R-S-g-R~R-E- 3 E+2_R-2-B-3-R-E-3-N-E-F-R-R-E N R E-N-B-E - R-E N.R-N-N-N-]
NS D DD oL DD DD NSO OO DO DDDODDDDSDIDIDSDD

NN N D e D
-0 =

WARNeEME BN NNN=NM N N~ Do 0N
(4] - - -

?OOQQDNMNﬂﬁ—NDG=====QBQ:Q:Q:?&:D:DD-v—:-
- L . .

=A=R=-R-F 5 L 1 2-1 -0 B-3-0-F 0 0 B-B-R-0 0 W = RN~ =R R~ ]
AR - B-R-F-R-0-F R-R- R R-N-E-R-A-F F F F RN - NI -

- L‘NMNWQEmghlgﬂ-‘ﬂqu‘Nf‘—l-l-‘ﬂﬂN“ I:Nﬂmml?ﬂﬂi;‘hﬂ—
v

:qec::mﬂqu—ﬁﬂsc95::9::90::::::c——-ﬂwﬂnm
i I e, U N S ORI
:Dn=o=$=====::a:::::::::a:a::::n::::::::

R AR - E-E-R-R-R-R--R_E- N - - N - - F T RN - NN

EEEEﬂHh:}PI"‘-RN'T!DN—!NMMNNﬂ-I:::M::MI-MOOO

13

™ MmN e
.- e —

ﬂDQUDﬁ;MNNH#NQ=:====Q=:a::o:::::bbb-#—bﬁ

» A i
::::::::o:::::a:::::::::a:n::ﬁ::a ==ﬂ==:
PO oD OO OO DD DD DO DOODDDODDDODITIODODDDODODDDDD

ECE LM N O N MOINNNM T NMPMMNCEECEEECEEN=-SND T @D =~ —
- — (3¥] oy (2] —

:-Q==QQ:HﬂNOMOQDbSQ:bD::ﬂ:DﬁbSﬂbﬁ:?:”::
- - i - - -
E—R-R—-R-R-R—F 5 F - 1-F E-0-E-E-R-R-R-N-E-E-E-E-E-E-E-R-E-N-E.E-E-N-EN_1

U.I

e R R e - R = - e — - - -

L

CEECcCEEC

3
4

11

DO ECEmiNNm-= CCEEECCCECELDE ECetty EQ‘&#NH
Ll

:2:533

> :afaunua:qqqa::==========:====H==1

====aa=so==uo=:o==::::35:::::::::2:::3::

SSooosoT NMOoOBoDoDIoTOIDOODIDTODIOODIDDD TSI EDDS S

[N S 0 I S A nmmmc::ﬂmmﬂn:::::::c:::—mcman_q
- e

M =D mNMaS N ~D0D "~ NI O~DITT NTg O~ 5D D~

e e o e o et P S NN NN NMS Y AP TIM oo oF B our T o

41

n = less than 0.5 percent. Those land segments for which all probabiiftfes are less than 0.5 percent are not shown.
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the most 1ikely number of spillc (mode), and the <xpected number
of spiils {mean) occurring and contacting jand segments over the
production 1ife of the oroposed lease area, deletion altermative B,

Table 16. -- Probabiitties (expressed as percent chance) of one or more spilis,
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project and for deletion alternatives A and B, and for transportation
alternatives A, B, and C. Tables 14 to 19 show similar probabilities
for 1and segments. Only the impact of Federal o0il and gas leasing is
shown 1in tables 8 to 19. Tables of probabilities that show the effects
of existing oil transportation combined with existing and proposed

leasing are presented in appendix D.

The overall probabilities are also shown graphically in appendices B
and C, Figures B-1 to B-7 are histograms which show prgbabfiities of 1,
2, s.. N spills occurring and contacting the targets within periods of
3, 10, and 30 days. (Only targets with more than a 5-percent
probability of 2 or more oilspill contacts are shown.) Figures C-1 to
C-6 indicate, by means of circles superimposed on maps of the coastline,
the probabilities of one or more spills occurring and contacting land
segment: within 3, 10, and 30 days, for the proposad leasing action and

all alternatives. ‘

Discussion of Results

The o0ilspill risks associated with OCS sale 60 generally reflect the
proximity of the Tlease tract groups to the coastline and the various
targets. Land segments on both sides of Shelikof Strait have the
highest probability of being contacted by an oflspill that has weathered

less than 3 days, as is shown in table 14, Other land segments subject
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to risks of contact by an oilspill that has weathered less than 3 days
include the Barren Islands, Augustine Island, and Anchor Point. The main
risk to Anchor Point arises from the tanker terminal and the
transportation activity in that area. Nearly every land segment within
the study area has at least a small probability of being contacted by an
oilspill that has weathered less than 30 days, indicating a very large
number of possible oflspill trajectories. Although most risks are
concentrated in the land segments mentioned above, this wide scattering

could make it difficult to plan oilspill cleanup activities in advance.

Among the targets most 1ikely to suffer oilspil} contacts are seabird
nesting colonies. Considering contact by oilspills weathered up to 30
days, the tracts proposed for sale 60 would affect, primarily, the
southern seabird habitats, while the existing tracts would affact the
northern area. The combined results show that zach area 1is nearly at

equal risk. '

Risks to sea otters generally corresponded to risks to land segments.
The locations of sea otter concentration areas A to H are shown in
figure A,2, Sea otter concentration areas D (Afognak Island, Shuyak
Island, and northwest Kodiak Island), H (Augustine Island), and G
(Anchor Point) have the highest risks. Concentration area E (northwest
Shelikof Strait) probably also nas a high risk per unit area, but this
is masked by a smaller size than the other concentration areas.

Concentration areas A, £, and F have 1little 1likelihood of being
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contacted by an oilspill that has weathered less than 3 days.

One target which suffers almost no risk 1is the Red River 3almon
schooling area, Its Tlocation below Cape Ikolik, off the southwestern
coast of Kodiak Island (see figure A.3), makes contact by an oilspili

from sale 60 unlikely.

Both deletion alternatives A and B significantly reduce risks to tand
in  general, the southern seabird foraging area, and sea otter
concentration area D. Part of this reductinn in risk is the result of
reducing the assumed volume of oil, and (by assumptions made in this
study) the consequent probabiiity of oilspills occurring. However, a
detailed analysis of the conditional probabilities reveals that the
tracts deleted in alternatives A and B also pose the most risk per
barrel of o0il. In other words, thesa are the tracis where, if an

0ilspill occurs, it is most likely to contact the above targets.

It is useful to compare the prcbabilities of spills occurring and
contacting targets over the aexpected production life of the proposed
lease area with the total risks from the proposed leases, exis.ing
leases, and existing tanker transpcrtation. In this way the cumulative
effect of adding the proposed tracts to the study area may be examined.
As seen in appendix table D-1, such cumulative effects substantially
increase the risk to certain targets. For example, the northern seabird

foraging area is shown to have a 33-35 percent chance of being hit
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within 3 days by one or more spills from the proposed tracts. The
cumulative effect of such leasing raises the probability to 93 percent,
however. Other targets subject to high cumulative risks are sea otter

areas G and H, and Barren and Augustine Islands.

The risks of sale 60 should also be considered in relation to the
risks of other OCS lease sales in the Gulf of Alaska. Samuels and others
(1980) analyzed the risks from sale 46, Kodiak Island, and concluded
that most risks from sale 46 leases were to the eastern side td Eodiak
Island. (Note: sale 46 was renently renumbered as sale 61.) This
anaiysis has shown that sale 60 poses little risk to tiie eastern side of
Kodiak Island, Therefore, it can be concluded that there are few direct
cumulative effects from the two sales. Rather, the effect is that of
extending the risks to a larger area. Lanfear and others (1979) studied
0ilspili risks from sales 55 and 39 (Northern Gulf of Alaska), and
concluded that there was little possibility of these sales affecting the

Cook Inlet and Kodiak Island airea.

Conclusions

This analysis indicates that OCS lease sale 60 will result in an
expected 4.0 oilspills occurring in the Cook Inlet - Shelikof Straic
area. The probability that cne or more oilspills will occur and contact

land within 3 diys 1is 0.77, for contacts within 30 days, the
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probability increases to 0.96. Risks to iand are most concentrated on
both sides of Shelikof Strait, on the Barren Islands, on Augustine
Island, and near Anchor Point. There is 1little cumulative effect of

risks from sale 60 and those of sales 46, 55 or 39.
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Table D-1. -- Probab!ilities (expressed as percent chance) of one or more spills,
the most V1{kaly number of sptlls (mode), and the expected number of
spills (mean) occurring and contacting targets ofer the production 11Fe
of the proposed lease area, compared with monmg risks from the proposed
leases, existing leases, and existing tanker transportation.

====-== Within I days -~-cca-.-. -==~--- Within 10 days -------- ----=--- Nithin 30 days --------
Proposed Fxisting, Pro- Propused Existing, Pro- Propesed Existing, Pro-
posed + tanker posed + tanker posed + tanker
Target Prob Hode Mean Prob Mode Mean Prob Hode Mean Prob Mode Mean Prob Mode Mean Prob Mode Mean
Land 17 1 1.5 97 3 3.6 54 Z 2.8 Ay 9 9.2 96 3 3.3 “* 10 10.9
Seabfrd, S., Apr-Sep 49 a 0.7 54 0 0.8 54 0 0.8 69 1 1.2 55 0 0.8 i 1 l.2
Seabird, S., 0Dct-Mar 5/ u 0.8 TU 1 1.2 63 1] 1.0 88 2 2.2 63 i 1.0 By 2 2.2
Seabird, N., Apr-Sep a5 0 0.4 93 2 2.1 38 0 u.5 95 2 2.9 &0 0 0.5 95 2 3.0
Seabtrd, #., Oct-Mar 33 4] 0.4 93 2 2.7 36 (1 0.4 95 3 3.0 37 1] .5 95 3 3.1
5e2 otter, areaz A 3 [}] 0.0 22 (1] 0.3 5 i} 0.1 38 0 0.5 8 0 v.1 46 1] 0.6
Sea otter, area B | v 0.0 11 1] 0.1 8 0 v.1l 41 ] 0.5 13 1] G.1 55 1] 0.8
Sea otter, area C b u .1 28 0 0.3 11 0 0.1 50 (1] 0.7 14 ] 0.2 56 0 0.8
Sea otter, arez D 35 0 0.4 43 ] U.6 48 ] 0.7 14 1 1.3 50 i} 0.7 7 1 1.5%
Sea otter, area [ Y u U.1 13 U u.1 17 0 0.2 3t 0 0.4 17 1] 0.2 35 0 V.4
Sea otter, area F n i) 0.0 n 0 v.0 " n 0 e.0 n 0 0.0 4 0 0.0 (] 0 U.
Sea otter, area G 12 u U.1 54 0 0,9 13 [+ 5.1 64 i 1.0 13 U U.1 6% 1 1.1
Sea ottor, area H V'l o0 0.2 65 1 1.0 33 L4 0.4 B9 2 2.2 15 0 U.4 90 Z 2.3
Red River saimon n i} 0.0 n v 0.9 n 0 0.0 n 0 0.0 n Q 0.0 1 1] 0.0
Karluk River saltmon 4 U 0.0 3 0 0.0 6 i 0.1 9 0 0.1 6 ] v.1 10 v v. 1
Rocky, A)T., Grassy 6 U 6.1 7 0 v.1 10 o 0.1 20 © 0.2 10 0 0.1 22 0 0.2
Dark, Sent., Latax 3 u 0.0 5 0 0.0 6 0 U.1 17 1] 0.2 7 0 0.1 20 U 0.2
Barren lslands 7 fj 0.1 k141 0 0.4 18 1] 0.1 58 U] 0.9 17 0 0.2 64 1 1.0
Augustine Island 11 (] 0.1 50 0 0.7 16 o 0.z 11 1 1.2 17 0 0.2 12 1 1.3
Kiukpaltk, Shakun 11 0 0.1 14 0 0.1 19 0 0.2 28 0 0.3 19 0 0.2 31 0 0.4
Note: n » less than 0.5 percent; ** = greater than 99.5 percent.
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n = iess than 0.5 percent, Those land segments for which all probabilities are less than 0.5 percent are not shown.
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Note: n = less than 0.5 percent. Those land seaments for which all probabilities are less than 0.5 percent ara not shown,



