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AN OILSPILL RISK ANALYSIS FOR THE KODIAK ISLAND 

(PROPOSED SALE 46) 

OUTER CONTINENTAL SHELF LEASE AREA 

by Wi l l iam B. Samuel~, Kenneth J. Lanfear, and Anastase Nakassis 

Abstract 

An o i l s p i l l  r i s k  analysis was conducted t o  determine the 
re1 a t i  ve environmental hazards o f  developing o i  1 i n  dif ferent 
regions of the Kodiak I s1  and Outer Continental She1 f (OCS) lease 
area. The study analyzed the probabi 1 i t y  o f  sp i  1 1 occurrences, 
l i k e l y  paths o f  o i l  s l icks,  and locat ions o f  resources vulnerable 
t o  s p i l l e d  o i l .  The analysis included estimates o f  the time 
between sp i  1 1 occurrence and contact w i t h  resources. The combined 
resu l t s  y ie lded estimates o f  t he  overa l l  r i s k s  associated w i th  
development o f  the proposed lease area. Assuming t ha t  o i l  w i l l  be 
found i n  a1 1 pzr ts  o f  the  lease area, and depending upon the 
routes chosen t o  transport o i l  from OCS platforms t o  the shore, 
the leasing of the t r ac t s  proposed f o r  OCS Sale 46 w i l l  r e su l t  i n  
an expected number o f  1.1 sp i l l s .  The estimated p robab i l i t y  t ha t  
land w i l l  be contacted by one o r  more o i l s p i l l s  which have been a t  
sea less than 30 days i s  0.43, 



Int roduct ion 

The Federal Government has proposed t o  o f f e r  Outer Continental 
Shelf (OCS) lands o f f  the coast o f  Kodiak Is land . for  o i l  and gas 
leasing. If petroleum i s  found and can be econmica l l y  recovered, 
estimated resources f o r  the proposed 555 t r a c t s  are oa the order 
o f  176 m i l l i o n  barrels o f  crude o i l  (unrisked mean estimate - the 
amount of o i  1 expected t o  be recovered, assuming tha t  o i l  i s 
found.) Contingent upon actual discovery o f  t h i s  quant i ty  o f  o i l ,  
production i s  expected t o  span a per iod o f  30 years. 

O i l s p i l l s  are one o f  the major concerns associated w i th  
offshore o i l  production. An important f a c t  t ha t  stands out when 
one attempts t o  evaluate the s i  gni f  Scance o f  accidental o i  1 
spi 1 lage i s  tha t  the problem i s  fundamentally probabil i s t i c .  
Uncertainty ex is ts  about the amount o f  o i l  t h a t  w i l l  be produced 
and the number and size o f  s p f l l s  t ha t  might occur during the l i f e  
o f  production, as well  as the wind and. current condit ions that  
would ex i s t  . a t  the t ime of a s p i l l  and give d i r ec t i on  t o  the o i l  
s l ick.  While some o f  the uncerta inty r e f l e c t s  incomplete and 
imperfect data, considerable uncertainty i s  simply inherent i n  the 
problem of describing fu tu re  events over which complete control  
cannot be exercised. 

Since it can not be predicted w i th  ce r t a i n t y  tha t  a 
p robab i l i s t i c  event such as an o i l s p i l l  w i l l  occur, only the 
l l ke l ihood  of occurrence can be quantif ied, It i s  important t o  
consider the range of possible e f fec ts  t ha t  could accompany a 
decision on o i l  and gas production. It i s  equal ly  important, i n  
attempting t o  maintain perspective on the problem, t o  associate 
each potent ia l  e f f ec t  w i th  a quan t i ta t i ve  estimate o f  i t s  
probabi 1 i ty of occurrence. 

This report  sumarizes resu l t s  o f  an o i l s p i l l  r i s k  analysis 
conducted f o r  the proposed Kodiak Is land OCS Lease Sale 46. The 
study had the object ive o f  determining r e l a t i v e  r i s k s  associated 
wi th  o i l  and gas production i n  d i f f e ren t  regions o f  the  proposed 
lease area. It was undertaken f o r  considerat ion i n  the d r a f t  
environmental impact statement (EIS) , and t o  f a c i l  i t a t e  f i n a l  
select ion of t r ac t s  t o  be of fered f o r  sale. A descr ipt ion of the 
o i l s p i l l  t r a j ec to r y  analysis model can be found i n  a previous 
paper (Lanfear and others, 1979b). The analysis was conducted i n 
three parts corresponding t o  d i f fe ren t  aspects o f  the overa l l  
problem. The f i r s t  par t  dea l t  w i th  the p robab i l i t y  o f  o i l s p i l l  
occurrence, and the second wi th  the t r a j ec to r i es  o f  o i  1 spi  11 s from 
potent ia l  launch points t o  various targets. Results o f  the f i r s t  
two parts of the analysis were then combined t o  g ive estimates o f  
the overal l  o i l s p i l l  r i s k  associated w i th  o i l  and gas production 
i n  the lease area. 



Decisionmakinq Under Risk and Uncertainty_ 

O i l s p i l l  impacts r e s u l t  from two events which are p robab i l i s t i c  
i n  nature: o i l s p i l l  occurrence due t o  accidents, and o i l sp f  11 
movement by random winds and currents. While i t can not be said 
wi th  ce r ta in ty  that  a p robab i l i s t i c  event, such as an o i l s p i l l  
w i l l  OP w i l l  not occur, the l l k e l  ihood o f  occurrence can be 
quantif ied. It i s  possible t o  pred ic t  the l i ke l ihood  t ha t  
o i l s p i l l s  w i l l  r e s u l t  from an OCS leasing decision, but whether 
they w i l l  ac tua l l y  occur can only be known a f t e r  the area i s  
explored and the o i l ,  i f  any, i s  produced. This l s  i n  contrast t o  
a determinist ic  s i t ua t i on  where a pa r t i cu l a r  act ion can be 
depended upon t o  produce a spec i f ic  resul t .  

I n  making decisions under r i s k  and uncerta.inty, it i s  important 
t o  understand t ha t  a choice can have a range of possible outcomes. 
Generally, a desire t o  maximize the l i ke l i hood  o f  the most 
favorable outcomes must be tempered by the need t o  minimize the 
probabil i t y  of h igh ly  unfavorable outcomes. The USGS O i  l s p i l l  
Trajectory Analysis (OSTA) Model was designed t o  r e f l e c t  the  range 
o f  possible outcomes of leasing decisions by est imating the 
probabil i t y  sf occurrence f o r  each d iscre te  outcome; 
speci f ical ly ,  i t  estimates the l i ke l i hood  t ha t  a target  w i l l  be 
contacted by 0, 1, 2, ... o i l s p i l l s  during the production l i f e  o f  
an OCS lease area. 

The prsbabi l  i t y  that ,  i f  an o i l s p i l l  occurs a t  a given launch 
point, i t w i l l  contact a par t i cu la r  target  i s  termed a condi t ional  
probabil ity. Such condit ional p robab i l i t i es  can be very useful i n  
iden t i f y ing  those launch points a t  which an o i l s p i l l ,  if it 
occurs, poses the highest r i sks  t o  various targets. Tables o f  
condit ional probabi 1 i t ies  can he1 p the analyst t o  select 
a1 ternat  i ves t ha t  w i  11 reduce overal l  r isk.  However, condit ional 
probabil i t  ies  d s  not include the probabil  i t y  o f  o i  l s p i  11 
occurrence. A t r a c t  t ha t  contains l i t t l e  o r  no o i l  i s  a small r i s k  
because, no matter how high the condit ional p robab i l i t y  o f  
contact ing a ta rge t  may be, the s m l l  amount o f  a i l  makes i t 
unl i k e l y  tha t  an o i l s p i l l  w i l l  occur. Also, condit ional 
probabil i t i e s  f o r  s p i l l s  or ig inat ing a t  the production platforms 
do not necessari ly r e f l e c t  the r i s ks  o f  transportat ion. For these 
reasons, analysts are cautioned against basing judgments so le ly  
upon condi t ional  probabi l  i t i e s .  



Summary o f  the Proposed Action and the Major Al ternat ives 

The proposed act ion i s  t o  lease 555 t r a c t s  on the outer 
continental she l f  near Kodiak Island, Alaska. The study area fo r  
t h i s  analysis includes a l l  o f  these t r a c t s  and extends from 
l a t i t u d e  55 degrees N t o  60 degrees 30 minutes N, and from 
longitude 147 degrees W t o  157 degrees W, and i s  shown using a 
Mercator p ro jec t ion  i n  Figure 1. 

The proposed t r ac t s  are located i n  three areas, i d e n t i f i e d  as 
areas I, I1 and 111. For t h i s  analysis, they a r e f u r t h e r  
subdivided i n t o  13 groups, as shown i n  Figure 2. The 
t ransportat ion scheme f o r  the proposed act ion i s  t o  t ransport  a1 1 
o f  .the o i l  t o  K i l i uda  Bay v i a  a network of pipelines; the oil 
would then be transported south by tankers. I f  o i l  i s  discovered 
and the area i s  developed for  o i  1 production, i t has been assumed 
tha t  o i l  w i l l  be transported t o  shore by the t ransportat ion routes 
shown i n  Figure 3. 

Three a1 te rna t i ve  t r a c t  & le t i on  schemes, i d e n t i f i e d  as 
a1 ternat ives 1, 2, and 3 were examined i n  t h i s  analysis; each 

\ considers the e f fec ts  o f  de le t ing one o f  the  three areas o f  the 
proposed sale. Al ternat ives 1, 2, and 3 consist  o f  de le t ing areas 
11, 111, and I respective'ly. O i l  from the remaining t r ac t s  would 
be transported by p ipe l ine t o  K i l i uda  Bay fo r  a l ternat ives 1 and 
2, and t o  Chiniak Bay for  a l te rna t i ve  3. Once ashore, o i l  would be 
loaded onto tankers and shipped south. 

The cumulative e f fec ts  o f  o i l  production from the proposed sale 
(o r  the a l ternat ives)  and o i l  transported south from ex is t ing  
Federal leases i n  Cook i n l e t  was also evaluated. Other ex is t ing  
Federal leases i n  the  Gulf o f  Alaska are not expected t o  present a 
s ign i f i can t  o i l s p i l l  r i s k  t o  the study area (Lanfear and others, 
1979a). 

Environmental Resources 

The 1 ocations o f  24 categories o f  b io log ica l ,  recreational and 
other resources (or  targets, as they are designated i n t h i s  paper) 
were d i g i t i z e d  i n  the same coordinate system, o r  base map, as t ha t  
used i n  t r a j ec to r y  simulations. Maps of the d i g i t i z e d  targets  are 
shown i n  appendix A, Figures A-1  t o  A-24. The monthly 
s e n s i t i v i t i e s  o f  these targets were also recorded so that, f o r  
example, a ta rge t  such as migrat ing b i rds  can be contacted by 
simulated o i l s p i l l s  only when it i s  ac tua l l y  present i n  the area. 
The targets are l i s t e d  below: 

Salmon spawning areas (vulnerable May through September) 
Salmon fi th ing  areas (vulnerable June through September) 
Razor clam beaches (vulnerable a1 1 year) 



F i g u r e  1.--Map s h o w i n g  t h e  K o d i a k  I s l a n d  OCS L e a s e  S a l e  4 6  s t u d y  a r e a  
and t h e  p r o p o s e d  l e a s e  t r a c t s .  



F i g u r e  2.--Ma s h o w i n g  s u b d i v i s i o n s  o f  t h e  p r o p o s e d  l e a s e s  f o r  K o d l a k  
~ s e a n d  OCS L e a s e  S a l e  46 .  



F i  gore 



I 

Benthic invertebrates, high biomass areas 
(vulnerable a1 1 year) a 

B i rd  colonies (vulnerable a l l  year) 
Seabird foraging areas (vul nerabl e a1 1 year) 
Marine mammal rookeries and concentrations 

(vulnerable a1 1 year) 
Whale sightings (vulnerable ,a1 1 year) 
Whale migration route (vulnerable a1 1 year) 
Areas s f  high b io log ica l  cover (vulnerable a l l  year) 
Nearshore habi tats (vul nerabl e a1 1 year) 
Dungeness crab reproduction and catch areas 

(vulnerable a1 1 year) 
Shrimp reproduction and rear ing areas 

(vulnerable a1 1 year) 
Shrimp catch areas (vulnerable all year) 
Kin crab v i t a l  reproductlon areas 7 vul nerabl e a1 1 year) 
King crab v i t a l  rear ing areas 

(vul nerabl e December thrnv;h June) 
King crab major catch aref-: 

(vul nerabl e September through January) 
Tanner crab v i t a l  reproduction and catch areas 

{vulnerable September through January) 
Tanner crab major catch areas 

(vulnerable a l l  year) 
Cultural resources, National Regi s te r  o f  

H i s to r i c  Places (vulnerable a1 1 year) 
Cul tural  resources, A1 aska Heritage Resources 

Survey (vul nerabl e a1 1 year) 
Eastern and southern boundarie~ o f  the 

study area (vulnerable a l l  year) 
Southern end o f  Shelikof S t r a i t  

(vulnerable a1 1 year) 
Northern end of Shelikof S t r a i t  

(vulnerable a l l  year) 

Because the t ra jec to ry  model simulates an o i l s p i l l  as a point, 
most targets have been given an areal extent s l i g h t l y  greater than 
they actual ly occupy. For example, some shore1 i ne  targets extend a 
short distance offshore; t h i s  allows the model t o  simulate a s p i l l  
tha t  approaches land, makes pa r t i a l  contact, withdraws, and 
continues on i t s  way. 

To provide a more detai led analysis f o r  land o r  land-based 
targets, the model includes a feature tha t  allows subdividing the  
coast1 ine i n t o  two sets o f  land segments. Figure 4 shows set 
number 1, which was selected by the Bureau o f  Land Management 
(BLM) , and Figure 5 shows set number 2, i n  which the  segments are 
o f  approximately equal 1 ength. 

8 



. . 

F i g u r e  4.- -Ma s h o w i n g  t h e  d i v i s i o n  o f  t h e  s h o r e l i n e  o f  t h e  w e s t e r n  
GU 1 f o f  A l a s k a  i n t o  segments s e l e c t e d  by BLM ( s e t  1).  



F i g u r e  5.--Ma showing  t h e  d i v i s i o n  o f  t h e  s h o r e l i n e  o f  t h e  w e s t  r n  
~ u P f  o f  A l a s k a  i n t o  segments o f  a p p r o x i m a t e l y  l e n g t h  !set 2 ) .  



Estimated Quant i ty  o f  O i  1 Reserves 

Considerable uncertaf n t y  ex is ts  i n  es t f  mating the volume of o i l  
tha t  w i  11 be df scovered and produced as a r e s u l t  of an OCS lease 
sale. There i s  a question o f  whether o i l sp f  11 r i s k  calculat ions 
should be based upon a s ing le  estfmate o f  volume, o r  should 
consider volume t o  k a random var iable and include some 
probabil  i t y  d i s t r i b u t f  011 f o r  volume f n computing of l sp f  11 
.occurrence probabf l i t ies.  The choice may depend upon how the 
resu l t s  are t o  be incorporated i n t o  bene f i t / r f sk  analysis. 

Benefi ts and r i s ks  (as wel l  as many environmental impacts, such 
as a i r  po l lu t ion )  are simultaneous functions o f  volume o f  o i l ,  and 
are not independent o f  each other. Greater r i s k s  are associated 
wi th  greater volumes o f  of 7 and higher economic benefits. If 
benefi ts are evaluated by assuming production o f  a specif ic 
amount s f  o i l ,  then the corresponding r i s k s  should be stated i n  a 
condit ional forin such as, "the r i s k s  are ... , given tha t  the 
volume i s  .. .", If  benef i ts  are evaluated f o r  a number o f  d iscrete 
volumes, then r i s ks  should l ikewise be calculated for  the same 
volumes. Any statements about the 1 i kel  i hood o f  a par t i cu la r  
volume o f  o i l  apply equal ly wel l  t o  the l i ke l ihood  o f  the 
corresponding benefi ts and r isks. 

The estimated o i l  reserves used f o r  o i l  s p i l l  r i s k  calculat ions 
i n  t h i s  report  correspond t o  those used by BLM i n  preparing the 
d r a f t  EIS, i.e., they are "unrisked mean estimates" o r  the amount 
o f  o i l  expected t o  r esu l t  from the proposed sale, assuming tha t  
o i  1 i s d i  scovered i n economi ca l  l y  recoverabl e quant i t i es. It i s 
important t o  note the di f ference between r isked and unrf sked mean 
estimates: r isked mean estimates account for  the possf b i  1 f t y  t ha t  
o i l  may not be found i n  some o r  a l l  o f  the t racts,  whi le unrisked 
mean estimates assume tha t  o i l  w i l l  be found somewhere w i th in  the 
lease area. Uhere the 1 i kel  fhood ~f not f f ,;di ng o i l  i s  high - as 
i s  the case f a r  OCS Sale 46 - the r isked mean estimate w i l l  be 
much lower than the unrisked mean estfmate. Another important 
d i s t i nc t i on  i s  tha t  r isked mean estimates f o r  subareas are 
add i t ive  ( i  l , the r isked mean estimate f o r  the en t i r e  proposed 
OCS Sale 46 lease area i s  equal t o  the sum o f  the r isked mean 
estimates f o r  areas I, 11, and 111), whi le unrisked mean estimates 
are not, Adding the unrisked mean estimates for  a l l  three 
subareas would require assuming o i l  would be found i n  a l l  three 
subareas - a very un l i ke l y  outcome for  OCS Sale 46. For the 
en t i r e  proposed lease area, the unrisked mean estimate o f  o i l  
reserves i s  176 m i l l i o n  barrels; f o r  a l ternat ives 1, 2, and 3, the 



unrisked mean estimates are only s l i g h t l y  smaller. Thus, the 
primary effect o f  choosing an a l t e rna t i ve  t o  the proposed project  
would be t o  increase the chances o f  not f i nd ing  any o i l  ; t h i s  
resu l t  i s  not considered i n  t h i s  study, which assumes o i l  w i l l  be 
found. 

Probabi 1 i ty  o f  O i  1 spi  11 s Occurri nq 

S t a t i s t i c a l  d i s t r ibu t ions  f o r  est imating p robab i l i t i es  o f  
o i  1 spi 11 occurrence were taken from Devanney and Stewart (1974) 
and Stewart (1975), and from USGS f i l e s  o f  offshore plat form 
accidents. Besides the fundamental assumption tha t  r e a l i s t i c  
estimates o f  fu ture  s p i l l  frequencies can be based on past OCS 
experience, use of these d i s t r i bu t i ons  requires the fu r ther  
assumptions t ha t  s p i l l s  occur independently o f  each other (as a 
Poi oson process), and tha t  spi  1 1 r a t e  i s  dependent on volume of 
o i l  produced and handled, The f i r s t  assumption - tha t  past s p i l l  
rates are ind icat ive  o f  fu tu re  s p i l l  ra tes  - might be modified 
e i the r  by assuming a decrease i n  fu tu re  s p i l l  rates due t o  
experfence and improved standards, o r  by assuming an increase 
because of unknown condit ions i n  new te r r i t o r y .  The assumption 
tha t  s p i l l s  occur independently o f  each other could be modified 
e i the r  by assuming a pos i t i ve  co r re la t ion  (if a s p i l l  occurs, 
conditions are such tha t  more w i l l  f o l l ow  shor t ly )  o r  by assuming 
a negative cor re la t ion ( i f  a s p i l l  occurs, ex t ra  precautions are 
taken). This analysis takes the middle ground between these two 
assumptions by using the h i s t o r i c  s p i l l  rates. The f i n a l  
assumption - tha t  the s p i l l  r a t e  i s  a funct ion o f  the volume o f  
o i l  handled - might be modified on the basis of size, extent, 
frequency, and duration o f  the hand1 ing. I n  the case o f  tanker 
transport, f o r  example, the number o f  po r t  c a l l s  and the number o f  
tanker-years have been comtempl ated (Stewart, 1976, and Stewart 
and Kennedy, 1978). This analysis uses volume o f  o i l  handled, 
since a l l  other estimates must u l t ima te ly  be derived from t h i s  
quantity. 

Spi 11 frequency estimates f o r  o i  1 spi  11 s greater than 1000 
barrels i n  s ize were computed f o r  the proposed act ion and each o f  
the three alternatives. These estimates include both the r i s k s  
from producing crude o i l  and the r i s k s  o f  transport ing it t o  
shore. Table 1 shows the expected number o f  sp i l l s ,  the most 
1 i k e l y  number o f  s p i l l s  t ha t  w i  11 occur during the production 
l i ves  o f  the lease area and al ternat ives;  Figure 6 shows the 
p robab i l i t y  tha t  0, 1, 2, ... s p i l l s  w i l l  occur. 



Table 1. -- O i l  ~ p i  11 probabil  i t y  estimates f o r  sp i  11 s 
greater than 1000 barre ls  occurring i n  the 
Kodiak Is land area resu l t i ng  from OCS Lease 
Sale 46 o r  from ex is t ing  Federal leases i n  
Cook In let .  

Expected number Most 1 i ke ly  Probabi 1 i ty ' 
o f  s p i l l s  (mean). number o f  o f  one o r  

s p i l l s  (mode). more sp i l l s .  

Proposed 

Alternat ive 1 

At  t e rna t i  ve 3 

Ex is t ing leases 
(Cook I n l e t )  



NUMBER OF SPILLS OVER 1000 BBL. IN SIZE 

Figure 6.- Estimated frequency d l  s t r i b u t i o n  f o r  of l s p i l l  s greater  than  lOO0 b a r r e l s  
occurring during the  production l i f e  o f  the  proposed l e a s e  area f o r  
Kodiak Is land OCS Lease Sa le  46- 



O i l s p i l l  Trajectory Simulations 

The t ra jec to ry  s imulat ion por t ion  o f  the model consists o f  a 
large number o f  hypothetf eal o i  1 spi  11 t ra jec to r ies  whf ch, 
col  l e c t f  vely, represent both the general t rend and the var iabi  1 i t y  
o f  winds and currents, and which can be described i n  s t a t i s t i c a l  
terns. Repressntatf ons of the monthly su r f  ace water vel ocf ty f i e l d  
were based upon data supplied by the National Oceanic and 
Atmospherf c Admf n i s t r a t f  on through the BLM Envf ronmental Studies 
Program. Short-term patterns f n wind var i  abi 1 i ty  were 
characterf zed by probabf 1 i t y  matrices f o r  successive 3-hour 
ve loc i ty  t ransf  ti ons. A f i rst -order  Markov process w i th  41 wf nd 
ve loc i ty  states (e ight  compass d i rec t ions by f i v e  wind speed 
classes, plus the calm condi t ion) was assumed. A wind t r a n s i t i o n  
matrix was calculated from the l!,S. Weather Service records from 
Data Buoy EBB-3 ( s ta t i on  number 46001), located about 100 mi les 
south o f  Kodiak Isiand. 

Five hundred hypothetf ca l  o i  1 spf 11 t r a j ec to r i es  were simulated 
i n  Monte-Carlo fashf on f o r  each o f  the four  seasons from 13 
potent ia l  o i l sp f  11 locat ions f n  the proposed lease areas, acd from 
17 locations a1 ong the t ranspor ta t ion network . Each potent ia l  
s p i l l  source was represented as e i t he r  a s ingle point (e.g., a 
small port ion of the lease area), o r  as a s t ra igh t  l i n e  w i th  the 
potent ia l  s p i l l s  uni formly d is t r ibu ted  along the l i n e  (e.g., a 
t ransportat ion route). Surface t ransport  o f  the o i l  s l i c k  f o r  
each s p i l l  was simulated as a series o f  s t ra igh t - l i ne  
disp1acement.s o f  a po in t  under the j o f  n t  inf luence o f  wf nds and 
currents f o r  a 3-hour period. The wf nd t r ans i t i on  probabil  f t y  
matr ix was randomly sampled each period f o r  a new wind speed and 
direct ion, and the current  ve loc i t y  was updated as the s p i l l  
changed lscat f  on o r  the simulated month changed. The wind d r f  ft 
fac to r  was taken t o  be 0.035 w i th  a d r i f t  angle o f  20 degrees 
clockwise. As the simulated o i l s p i l l  was moved, any contacts w i th  
targets were recorded. Spi 1 1 movement cont f  nued unt i 1 the sp i  1 1 
h i t  land, moved of f  o f  t he  map, o r  aged more than 30 days. 

It should be emphasized t ha t  the t r a j ec to r i es  simulated by the 
model represent only hypothetical pathways o f  o i l  s l i cks  and do 
not involve any d i r e c t  considerat ion o f  cleanup, dispersion, o r  
weathering processes which would determine the quant i ty  o r  qua l i t y  
o f  of 1 tha t  may eventual ly come i n  contact w i th  targets. An 
i m p l i c i t  analysis o f  weathering and decay can be considered by 
noting the age o f  simulated o i l s p i l l s  when they contact targets. 
For t h i s  analysis, three t ime periods were selected: 3 days, t o  
represent dimf nished t o x i c i t y  o f  the s p i l l  ; 10 days, t o  al low f o r  
deployment o f  cleanup equipment; and 30 days, since most s p i l l s  
are d i f f i c u l t  t o  t rack o r  locate  a f t e r  t h i s  time. 



Each entry o f  Tables 2, 3, and 4 represents the probabil i t y  
(expressed as percent chance) that, i f  a s p i l l  s ta r ts  from a 
certa in location, i t w j l l  contact a pa r t i cu la r  target  w i t h i n  3, 
10, o r  30 days. Tables 5 through 10 show s imi lar  p robab i l i t i es  
f o r  1 and segments. These condit ional probabi 1 i t i e s  consider, f o r  
targets, tha t  the targets may not be vulnerable t o  o i l s p i l l s  fo r  
the en t i re  year: a target  which i s  vulnerable f o r  only 1 month, 
for example, could have a condit ional p robab i l i t y  no higher than 
about 1/12. 

Combined Analysis o f  O i  1 sp i  11 Occurrence and 
O i  l s p i l l  Trajectorv Simulations 

Data I n  Figure 6 indicates the p robab i l i t i es  o f  d i f f e ren t  
numbers o f  o i  l s p i l l s  occurring as a resu l t  o f  the various 
a1 ternatives. Tables 2 through 10 ind icate  the probabil i t i e s  t ha t  
targets o r  land segments w i l l  be contacted, given that  an o i l s p i l l  
occurs. Combining these two sets o f  probabil i t i e s  y i e l ds  the 
chances that  o i l s p i l l s  w i l l  occur and contact targets o r  land 
segments. 

There i s  a c r i t i c a l  d i f ference between the condit ional 
probabil i t i e s  calculated i n  the previous section and the overa l l  
probabi l i t ies  calculated I n  t h i s  section. Conditional 
probabi l i t ies  depend only upon the winds and currents of the study 
area - elements over which the decisionmaker has no control. 
Overall probabi l i t ies ,  on the other hand, w i l l  depend not only on 
the physical conditions, but also on the course o f  act ion chosen 
by the decisionmaker, e. g., choosing one o f  the alternatives. 

Tables 11 through 14 show, f o r  the proposed project  and the 
three a1 te rna t i  ves, the probabil i t i e s  (expressed i n  percent 
chance) o f  one or more s p i l  ls ,  the most 1 i k e l y  number o f  sp i l l s ,  
and the expected number o f  spi  1 1 s occurring and contacting 
targets, w i th in  periods o f  3, 10, and 30 days, over the prodwction 
l i f e  o f  the lease area. Tables 15 through 22 show s im i l a r  
probabi l i t ies  for  land segments. 

The overal l  probabi 1 i t i e s  are a1 so shown graphical l y  i n  
Appendices B and C. Figures 0-1 throtigh 0-21 are histograms which 
s h ~ w  probab i l i t i es  o f  1, 2, ... N s p i l l s  occurring and contacting 
the targets w i th in  periods o f  3, 10, and 30 days; the 
probabi 1 i t  ies f o r  the proposed act ion and the three a1 ternat  i ves 
are a1 i shown on the same histogram, f o r  easier comparison. 
H i  stsgrams f o r  sa lm~n  f i sh ing  areas, cu l tura l  resources (NRHP) , 
southern Shel i kof S t ra i t ,  and northern Shel i kof S t r a i t  are not 



Table 2. -- Probab i l i t i es  (cx(~rcssed i n  percent chance) that  an o i l s p i l l  s ta r t i ng  
a t  a pa r t i cu la r  l u r a t i c n  w i l l  contact a cer ta in  target w i th in  3 days. 

Target Hypot l~et ical  Spi 11 Location 
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A l l  A12 A13 T I  T2 

Lend n n 2 4 2 2 2 2  18 3 8 4 4 3 5 2 0  12 8 7 :  
Salmon spanning n n n 1 5 7 5 1 3 1 3 5 n n 4 3 ;  
Salmon f ish ing n n n 1 4 5 4 1 2 1 0 4 n n 4 3  
Razor clam beaches n n n 1 4 2  4 2  3 1 4  2 1 3  8 2 ' 1  
Benthic invert. 1 27 9 26 ** ** 44 24 26 78 17 6 4 14 26 
Bi r d  colonies n n n n 5 1 2 4 n 1 4 1 n n 5 5  
Seabird foraging n n 1 3 2 7 3 2 3 3  3 6 * *  8 n n 9 8 
i4arine mama1 conc. n n 1 1 1 2 1 1 1 3  2 6 3 4 3 1 1 7  9 8 5 
Whale sightings 1 35 59 ** 78 59 69 61 63 56 46 11 18 27 29 
Whale migrat40n n 12 30 33 46 50 62 71 61 8 27 33 17 12 15 
High b io l .  cover n n 2 3 1 5 1 6 1 0  2 6 3 4 3 0 4  1 3  5 
Nearshore habi tats n n 1 n 6 5 1 0  2 4 1 7 3 0 3 0 2 4  3 2 
Dungeness crab n n 1 2 16 23 15 4 11 56 54 36 28 8 7 
Shrimp repro. n 7 47 19 55 29 10 2 6 38 9 n n 8 12 
Shrimp catch areas 1 65 51 25 76 * 44 20 42 ** 95 f* ** 16 23 
King crab repro. n 10 11 13 ** 60 37 8 25 86 ** ** 86 14 16 
King crab rearing n n n n 3 3 n 1 4 2 9 2 9 1 7 5 9  n 2  
King crab mad. catch n 22 42 16 35 42 18 11 42 42 42 42 42 8 10 
Tanner crab repro. n 3 7 10 42 42 35 9 11 24 8 17 13 10 13 
Tanner crab catch n 21 ** 49 ** ** ** +* ** *+ ** +* *+ 29 25 
Cultural, ilRHP n n n n 5 3 n n n n n n n n l  
Cultural , AHRS n n 2 3 16 17 18 2 5 '31 26 16 9 8 5 
E. andS. boundaries n n n n n n n n n n n n n 10 10 
S. Shelikof S t r a i t  n n n n n n n n n n n 1 1 3 2 n n  
N. Shelikof S t r a i t  n n n n n n n n n n n n n n n  

Land 
Salmon spawning 
Salmon f i sh ing  
Razor clam beaches 
Benthic invert. 
B i rd  co? onies 
Seabird foraging 
Marine mammal conc. 
Whale sightings 
Whale migration 
High b io l .  cover 
Ncarshore habitats 
Dungeness crab 
Shrimp repro. 
Shrimp catch areas 
King crab repro. 
King crab rearing 
King crab maj. catch 
Tanner crab repro. 
Tanner crab catch 
Cultural, rlRHP 
Cultural , AHRS 
E. and S. boundaries 
S. Shelikof S t r a i t  
N. Shelikof S t r a i t  

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 n n n n n  

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



Table 3. -- P r o b a b l l l t l e s  (expressed i n  percent chance) t h a t  an o l l s p l l l  s t a r t l n g  
a t  a pat ' t icu lar  l o c a t i o n  w i l l  contact  a c e r t a i n  t a r g e t  w i t h i n  10 days. 

Target Hypothet ica l  S p i l l  Loca t ion  
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A l l  A12 A13 T1 T2 

Land 13 19 22 22 47 46 40 27 34 67 58 49 46 17 16 
Salmon spawning 0 0  2 3 9 1 1 1 0  7 1 0 2 0  9 1 1 6 4  
Salmon f i s h i n g  0 0 2 3 9 9 9 6 8 1 6 7 1 1 6 4  
Razor c l a n  beaches 0 0 1 3 9 6 9 1 0  13 23 9 2 5 2 1  5 2 
Benthic inver t .  4 48 40 59 ** +* 71 61 61 83 37 23 19 25 39 
B i r d  co lon ies 0 3 5 3 9 1 6 1 0 6 5 8 3 1 1 6 7  

0 1 6 13 40 45 45 18 21 ** 15 2 1 13 13 Seablrd fo rag ing  
Marine mama1 conc. 3 11 11 11 25 24 28 21 27 53 51 39 35 14 9 
Whale s igh t ings  10 55 88 ** 92 76 85 85 84 62 63 30 31 36 44 
Whale m i g r a t i o n  17 42 56 57 62 64 73 84 76 32 44 48 36 22 29 
High b t o l .  cover 0 3 12 15 34 33 24 15 22 50 46 12 9 8 11 
Nearshore h a b i t a t s  0 1 6 6 13 12 17 13 18 29 45 54 47 7 4 
Dungeness crab 0 1 4 10 28 38 33 27 37 74 70 59 52 16 14 
Shrimp repro. 1 17 60 41 72 49 28 17 19 51 19 3 1 12 19 
Shrimp ca tch  areas 5 78 7 1  57 89 ** 67 55 70 " 98 ++ ++ 26 33 
King crab repro. 1 20 32 36 ** 75 58 40 50 90 " +* 92 22 25 
King crab rear ing  0 0 0 2 5 5 3 9 1 3 3 5 3 8 2 9 5 9  2 4 
King crab maj. catch 2 29 43 28 40 43 31 27 43 43 43 43 43 15 18 
Tanner crab repro. 0 8 17 20 43 43 40 21 22 28 15 27 25 13 16. 
Tanner crab catch 1 3 2  ** 76 *+ ** ** C* ** ** ** *+ rr 37 40 
Cul tu ra l ,  KRHP 0 0 1 3 1 0 6 2 0 0 0 0 0 0 0 2  

C u l t u r a l ,  AH4S 0 1 11 15 35 35 37 21 25 48 42 34 25 15 12 
E. and S. boundaries 22 2 1 4 1 2 6 18 13 3 9 12 7 28 28 
S - S h e l i k o f S t r a i t  0 0 Q 0 0 0 0 1 0  0 1 1 9 4 4  0 0 
N o S h e l i k ~ f * S t r a I t  0 0 1 0  0 0 0 0 0 0 0 0 0 0 0 

Land 
Salmon spawnlng 
Salmon f i s h i n g  
Razor clam beaches 
Benthlc inver t .  
B i r d  co l  onles 
Seablrd fo rag ing  
Marine mama1 conc. 
Whale s i g h t i n g s  
Whale m i g r a t i o n  
High b i o l .  cover 
Nearshore h a b i t a t s  
Dungeness crab 
Shrimp repro. 
Shrimp catch areas 
King crab repro. 
King crab rear ing  
King crab maj. catch 
Tanner crab repro. 
Tanner crab catch 
C u l t u r a l  . E4HP 
Cul tu ra l  . AHRS 
E. and S- boundaries 
S. S h e l i k o f  S t r a i t  
N. S h e l i k o f  S t r a i t  

T3 T4 T5 T6 T7 T8 T9 TPO T11 T12 T13 T14 T15 716 T17 

25 49 58 64 79 31 37 61 44 48 35 19 15 33 70 
0 1 4 1 6 3 0  8 9 1 7 1 0 1 1  4 1 0  5 2 1  
0 1 2 1 2 2 3  7 7 1 5  9 1 0  5 0 5 1 5  
0 25 20 14 47 12 11 18 6 8 4 Q 0 6 8 

30 21 26 56 48 59 65 52 92 *+ 64 40 26 90 78 
10 1 1 5 1 8  5 9 2 4  1 2 1 3  6 4 1 7 5 6  
1 2 7 47 47 18 29 56 43 44 17 4 0 26 52 

17 38 48 52 71 24 28 51 23 26 17 11 5 16 43 
28 28 44 64 45 84 92 78 75 89 89 78 25 89 42 
30 42 45 36 21 91 89 44 66 61 71 47 27 76 34 
6 11 29 49 55 18 20 27 30 34 25 7 1 23 49 
1 53 56 38 40 15 16 23 15 14 10 3 0 10 12 
1 59 71 73 93 32 33 53 36 34 12 2 0 21 71 
6 2 8 39 50 18 23 47 33 62 74 42 5 52 78 

37 +r ** ** ** 61 62 86 82 97 82 87 35 85 90 
11 99 ** 97 62 43 50 87 66 97 57 26 6 55 83 
0 4 7 3 4 3 9 1 6 1 0  5 2 3 7 2 0 0 4 1 5  

17 43 43 41 29 32 28 39 35 43 41 39 14 33 42 
5 26 32 18 41 21 28 42 43 43 27 13 3 35 42 

13 C* ** ** *+ *+ ** ** *+ *+ ** 83 11 89 *+ 
0 0 0 0 0 0 1 1 4 9 4 1 0 5 7  
2 32 44 39 71 24 32 58 38 36 24 5 0 24 51 

2 2 8 8 6  1 1 6 1 3 4  3 1 0 2 1 0 3  1 
0 3 1 7 0 0 0 0 0 0 0 0 0 0 0 0  
O O Q O O O O O O O l O O O O  

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



Table 4. -- P r o b a b i l i t i e s  (expresscd i n  percent chance) t h a t  an o i l s p i l l  s t a r t i n g  
a t  a p a r t i c u l a r  l o c a t i o n  w i l l  con tac t  a c e r t a i n  t a r g e t  w i t h i n  30 days. 

Target 

Land 
Salmon spawning 
Salmon f i s h i n g  
Razcr clam beaches 
Benthic inver t .  
B i r d  c o l m i e s  
Seabird fo rag l  ng 
I"larine mama1 conc. 
Whale s igh t ings  
Whale m ig ra t ion  
High b i o l .  cover  
ttearshore h a b i t a t s  
Dungeness crab 
Shrimp repro. 
Shrfmp catch areas 
King crab repro. 
King crab r e a r i n g  
King crab qaj .  ca tch  
Tanner crab repro. 
Tanner crab catch 
Cul tura l ,  t:RHP 
Cu l tu ra l  , AHRS 
E. and S. boundaries 
S. She l i ko f  S t r a i t  
14. She l l ko f  S t r a i t  

Land 
Salmon spawning 
Salmon f i s h i n g  
Razor clam beaches 
Benthic inver t .  
B i r d  co lon ies 
Seabird fo rag ing  
Marine mammal conc. 
Whale s igh t ings  
Whale m ig ra t ion  
High b i o l .  cover 
Nearshore h a b i t a t s  
Dungeness crab 
Shrimp repro. 
Shrimp catch areas 
King crab repro. 
Klng crab r e a r i n g  
King crab maj. c a t c h  
Tanner crab repro. 
Tanner crab catch 
Cu l tu ra l  , NRHP 
Cul tu ra l ,  AHRS 
E. and S. boundaries 
S. She l i ko f  S t r a i t  
N. Shc l i ko f  S t r a i t  

Hypothet ica l  S p i l l  Loca t ion  
A5 A6 A7 A8 A9 A10 A l l  A12 A13 T1 T2 

69 67 61 50 57 80 73 70 75 29 31 
12 14 13 12 15 24 11 3 2 8 6 
11 12 12 10 12 19 9 3 2 8 6 
12 10 14 17 19 27 15 31 29 8 6 
** ** 78 73 72 84 42 30 26 37 49 
1 3 2 0 1 3  8 8 1 0  4 3 4 8 9 
45 51 51 24 29 ** 19 5 4 17 18 
38 37 42 38 43 63 63 54 54 23 20 
93 77 86 87 88 63 66 36 37 46 52 
63 65 73 8e 77 34 46 51 40 32 39 
44 44 35 27 35 57 55 20 17 14 19 
20 20 28 28 31 36 55 65 60 14 12 
37 49 47 44 55 82 79 71 66 26 24 
78 56 37 24 29 57 24 5 3 18 25 
94 ** 75 66 79 ** 98 ** ** 36 44 
** 84 73 58 66 90 ** ** 92 34 38 
9 10 10 18 21 39 43 34 60 7 9 

43 44 37 33 44 44 43 44 44 19 22 
44 44 42 26 27 30 18 30 29 16 20 ** ** ** ++ r* ** ** ** ** 45 51 
1 2 8 3 1 1 0 0 0 0 0 2  
45 47 50 36 40 57 53 43 35 22 21 
14 18 25. 39 33 13 21 24 18 57 54 
1 2  3 6 4 2 3 2 3 4 8  2 2 
0 0 0 0 0 0 0 0 0 0 0  

l!otes: ** = Grea te r  than  99.5 percent;  n = less  than 0.5 percent. 
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Table 11. -- P r o b a b i l i t l e s  (expressed I n  percent chance) o f  one o r  more s p i l l s ,  
t h e  most 1 f k e l y  number of s p i l l s ,  and the  expected number o f  s p i l l s  
occurr ing and contact ing t a r g e t s  over t h e  product ion l i f e  o f  t h e  
proposed 1 ease area. 

Target ------- Wi th ln  3 days --------- ------- W i t h i n  10 days -------- ------- Wi th in  30 days ------- - 
Proposed E x i s t i n g  and Proposed E x i s t i n g  and Proposed E x i s t i n g  and 

Proposed Proposed Proposed 
Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Hean Prob Mode Mean Prob Mode Mean 

Land 18 0 0.2 27 0 0.3 31 0 0.4 49 0 0.7 43 0 0.6 67 1 1.1 
Salmon spawning 6 0 .O.l 6 0 0.1 9 0 0.1 9 0 0.1 11 0 0.1 12 0 0.1 
Salmcn f l s h l n g  5 0 0.1 5 0 0.1 8 0 0.1 8 0 "0.1 10 0 0.1 11 0 0.1 
Razor c l a n  beaches 6 0 0.1 6 0 0.1 10 0 0.1 11 0 0.1 14 0 0.1 15 0 0.2 
Benthic tnuert.  27 0 0.3 41 0 0.5 38 0 0.5 56 0 0.8 44 0 0.6 65 1 1.0 
B i r d  co lon ies 6 0 0 . 1  1 3 0 0 . 1  9 0 0.1 19 0 0.2 11 0 0.1 23 0 0.3 
Seabird foraging 18 0 0.2 18 0 0.2 23 0 0.3 24 0 0.3 27 0 0.3 29 0 0.3 
l la r ine mamnal conc. 15 0 0.2 23 0 0.3 24 0 0.3 38 0 0.5 33 0 0.4 51 0 0.7 

PJ bl l~ale s i ~ h t  i ngs 40 0 0.5 48 0 0.6 47 9 0.6 62 0 1.0 50 0 0.7 67 1 1.1 
QI Whale m ig ra t ion  25 0 0.3 37 0 0.5 36 0 0.4 55 0 0.8 40 0 0.5 64 1 1.0 

High b i o l .  cover 10 0 0.1 13 0 0.1 19 0 0.2 24 0 0.3 25 0 0.3 34 0 0.4 
l l f a rs l~ore  h a b i t a t s  9 0 0.1 9 0 0,l 16 0 0.2 17 0 0.2 22 0 0.3 26 0 0.3 
flungc?r~ess crab 20 0 0.2 20 0 0.2 28 0 0.3 29 0 0.3 35 0 0.4 39 0 0.5 
SIII-~I~I~I repro. 19 0 0.2 20 0 0.2 27 0 0.3 32 0 0.4 31 Q 0.4 39 0 0.5 
Shri~np catch areas 42 0 0.5 57 0 0.9 48 0 0.7 67 1 1.1 52 0 0.7 71 1 1.2 
King crab repro. 34 0 0.4 38 0 0.5 41 0 0.5 48 0 0.7 47 0 0.6 58 0 0.9 
King crab r e a r i n g  4 0 0.0 4 0 0.0 7 0 0.1 7 0 0.1 12 0 0.1 14 0 0.2 
I ; inr ;cr .abaaj .catch 22 0 0.2 32 0 0.4 26 0 8.3 39 0 0.5 29 0 0.3 43 0 0.6 
Tanner crab repro. 19 0 0.2 21 0 0.2 23 0 0.3 27 0 0.3 25 0 0.3 31 0 0.4 
Tanncr crab catch 52 0 0.7 53 0 0.7 54 0 0.8 60 0 0.9 56 0 0.8 65 1 1 . 1  
Cul t 1 ~ r ~ 1  , i1I{IIP n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 
Cul tu ra l  , AllRS 16 0 0.2 16 0 0.2 26 0 0.3 27 0 0.3 33 0 0.4 37 0 0.5 
E. ant1 S. bour~daries 3 0 0.0 15 0 0.2 12 0 0.1 32 0 0.4 29 (3 0.3 56 0 0.8 
S. Shc l i ku f  S t r a i t  1 9 0.0 1 0 0.0 1 0 0.0 1 0 0.0 3 0 0.0 4 0 0.0 
14. She1 i k o f  S t r a i  t n 8 0.0 n 0 0.0 n 0 0.0 1 0 0.0 n 0 0.0 1 0  0.0 

Note: n = l e s s  than 0.5 percent. 



Table 12. -- P r o b a b f l i  t t e s  (expressed f n  percent chance) o f  one o r  more s p t l l s ,  
thc  most 1 i k c l y  number o f  s p i l l s ,  and t h e  expected number o f  s p i l l s  
occur r ing  and contact ing ta rge ts  over t h e  product ion l i f e  o f  t h e  
lease area, a l t e r n a t i v e  1. 

Target ------- Wi th in  3 days --------- ------- W i t h i n  10 days -------- ------- w i t h i n  30 days ------- 
Proposed E x i s t f n g  and Proposed E x i s t i n g  and Proposed E x i s t t n g  and 

Proposed Proposed Proposed 
Prob Mode Mean Prob Mode Mean Prob Hode Mean Prob Mode Mean Prob Mode Mean P r ~ b  Mode Mean 

Land 18 0 0.2 27 0 0.3 28 0 0.3 46 0 0.6 35 0 0.4 62 0 1.0 
Salmon spawning 6 0 0.1 6 0 0.1 8 0 0.1 8 0 0.1 10 0 0.1 ' 11 0 0.1 
Salmon f i s h i n g  5 0 0.0 5 0 0.0 7 0 0.1 7 0 0.1 9 0 0.1 9 0 0.1 
Razor clam beaches 7 0 0.1 7 0 0.1 11 0 0.5 11 0 0.1 14 0 0.1 15 0 0.2 
Benthic invc r t .  18 0 0.2 34 0 0.4 27 0 0.3 48 0 0.7 31 0 0.4 57 0 0.8 
B i r d  colonies 5 0 0.1 12 0 0.1 7 0 0 . 1  1 7 0 0 . 2  8 0 0.1 21 0 0.2 
Seabird foraging 16 0 0.2 16 0 0.2 20 0 0.2 21 0 0.2 22 0 0.3 25 0 0.3 
Marine mammal conc. 16 0 Q.2 24 0 0.3 24 0 0.3 37 0 0.5 29 0 0.3 48 0 0.7 
Whale s igh t ings  28 '0 0.3 37 0 0.5 33 0 0.4 52 0 0.7 35 0 0.4 58 0 0 . 9 .  
Whale mfy ra t ion  17 0 0.2 30 0 0.4 25 0 0.3 47 0 0.6 27 0 0.3 56 0 0.8 
Hfgh b i o l .  cover 10 0 0.1 13 0 0.1 17 0 0.2 2 2 ' 0  0.3 21 0 0.2 31 0 0.4 
Hcclrsl~ore h a b i t a t s  11 0 0.1 11 0 0.1 17 0 0.2 18 0 0.2 21 0 2 26 0 0.3 
Dungcness crab 21 0 0.2 21 0 0.2 29 0 0.3 30 0 0.4 34 G G.4 38 0 0.5 
Shrii~ip repro. 12 0 0.1 13 0 0.1 17 0 0.2 23 0 0.3 21 0 0,: 29 0 0.3 
Shr i ~ n ~  catch areas 35 0 0.4 53 0 0.8 40 0 0.5 61 0 0.9 42 0 0.5 65 1 1 . 1  
King crab scpro. 32 Q 0.4 35 0 0.4 36 0 0.4 44 0 0.6 39 0 0.5 52 0 0.7 
Ling crab r e a r i n g  6 0 0.1 6 0 0.1 9 0 0.1 9 '0 0.1 12 0 3.1 l 5  0 0.2 
King crab niaj. catch 17 0 0.2 28 0 0.3 20 0 0.2 34 0 0.4 21 Q 5-2 37 0 0.5 
Ta~incr crdb repro. 15 0 0.2 18 0 0.2 18 0 0.2 23 0 0.3 19 0 S . 2 '  26 0 0.3 
Tanner crab catch . 44 0 0.6 45 0 0.6 45 0 0.6 52 0 0.7 46 C P,S 57 0 0.9 
Cul tu ra l  , RRHP n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 b.0 1 0 0.0 
Cul t v r a l  , AIIRS 16 0 0.2 16 0 0.2 24 0 0.3 25 0 0.3 29 0 0.3 33 0 0.4 
E. ar~d S. boundaries 2 0 0.0 14 0 0.2 9 0 0 . 1  3 0 0 0 . 4  21 0.2 51 0 0.7 
S. Shel ikof s t r a l t  I 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 4 u 0.0 5 0 0.0 
ti. Shc l i ko f  S t r a i t  n 0 0.0 n 0 0.0 n 0 0.0 n 0 3.0 n 0 0.0 1 0 0.0 

tloie: n = l e s s  than 0.5 percent. 



Table 13. -- P r o b a b i l i t i e s  (expressed tn percent chance) ~f one o r  more s p i l l s .  
the  most 1 i k e l y  number o f  s p l l l s ,  and t h e  expected number o f  s p i l l s  
occur r ing  and contact ing t a r g e t s  over t h e  product ion l i f e  o f  t h e  
lease ares, a l t e r n a t i v e  2. 

Target ------- I j i t h f n  3 days --------- ------- Wi th in  10 days -------- ------- Within 30 days 
Proposed E x i s t i n g  and Proposed E x i s t i n g  and Proposed E x i s t i n g  and 

Proposed Proposed Proposed 
Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Mean 

Land 16 0 0.2 26 0 0.3 28 0 0.3 46 0 0.6 40 0 0.5 65 1 1.0 
Salmon spawning 5 0 0.1 5 0 0.1 7 0 0.1 8 0 0.1 9 0 0.1 10 0 0.1 
Salmon b l  shing 4 0 0.0 4 0 0.0 7 0 -  0.1 7 0 0.1 8 0 0.1 9 0 0.1 
Razor c l a n  beaches 6 0 0.1 6 0 0.1 9 0 0.1 9 0 0.1 12 0 0.1 13 0 0.1 
Benthic inver t .  25 0 0.3 39 0 0.5 35 0 0.4 54 0 0.8 40 0 0.5 62 0 1.0 
Cird colonies 5 0 0.0 12 0 0.1 7 0 0 . 1  1 7 0 0 . 2  9 0 0.1 22 0 0.2 
Seabird foraging 14 0 0.2 14 0 0.2 19 Q 0.2 20 0 0.2 22 0 0.3 25 0 0.3 
Marine ma~nlnal conc. 13 0 0.1 21 0 0.2 21 0 0.2 35 0 0.4 30 0 0.4 48 0 0.7 

& Hhale s ight ings 36 0 0.4 43 0 0.6 42 0 0.5 58 0 0.9 45 0 0.6 64 1 1.0 
\;hale m ig ra t ion  21 0 0.2 33 0 0.4 31 0 0.4 52 0 0.7 36 0 0.5 61 0 1.0 
I l lgh b i o l .  cover 10 0 0.1 12 0 0.1 17 0 0.2 22 0 0.3 23 0 0.3 32 0 0.4 
Ilearsllore h a b i t a t s  9 0 0.1 9 0 0.1 14 0 0.2 15 0 0.2 20 0 0.2 24 0 0.3 
Dungcl~ess crab 18 0 0.2 18 0 0.2 25 0 0.3 26 0 0.3 31 0 0.4 35 0 0.4 
Shrilnp rc?l)r-o. 18 0 0.2 19 0 0.2 25 Q 0.3 30 0 0.4 29 0 0.3 37 0 0.5 
Shri111p ca lch areas 39 0 0.5 56 0 0.8 45 0 0.6 64 1 1 . 0  48 0 0.7 69 1 1.2 
King crab repro. 31 0 0.4 34 0 0.4 37 0 0.5 45 0 0.6 42 0 0.5 !i4 0 0.8 
King crab r e a r i n g  5 0 0.1 5 0 0.1 7 0 0.1 7 0 0.1 11 0 0.1 13 0 0.1 
King crab lnaj. catch 20 0 0.2 31 0 0.4 24 0 0.3 37 0 0.5 26 0 0.3 40 0 0.5 
Tanner crab repro. 16 0 0.2 18 0 0.2 20 0 0.2 24 0 0.3 22 0 0.2 28 0 0.3 
Tanner crab catch 46 0 0.6 47 0 0.6 49 0 0.7 56 0 0.8 51 0 0.7 61 0 0.9 
Cultural.  CRIIP n 0 0.0 n 0 0.0 1 0 0.0 1 G 0.0 2 0 0.0 2 0 0.0 
Cul tura l  . AfIHS 14 0 0.1 14 0 0.2 22 0 0.3 24 0 0.3 28 0 0.3 33 0 0.4 
E. and 5 .  boundaries 3 0 0.0 15 0 0.2 11 0 8.1 31 0 0.4 27 0 0.3 54 0 0.8 
S. Shcl ikof s t r a f t  1 0 0.0 1 0 0.0 1 0 0.0 1 0 0.0 3 0 0.0 4 0 0.0 
ti. S l le l ikof  S t r a i  t n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 n 0 0.0 1 0 0.0 

fiote: n = less  than 0.5 percent. 



Table 14. -- P r o b a b i l i t i e s  (expressed i n  percent chance) o f  one o r  more s p i l l s ,  
t h e  most 1 i k e l y  number o f  s p i  11s. and t h e  expected number o f  s p i l l s  
occurr ing and contact ing ta rge ts  over t h e  product ion 1 i f e  o f  t h e  
lease area, a l t e r n a t i v e  3. 

Target ------- Wi th in  3 days --------- ----..-- Wi th in  l o  days -------- ------- M i t h i n  30 days ------- 
Proposed ExistDng and Proposed E x i s t i n g  and Proposed E x i s t i n g  and 

Proposed Proposed Proposed 
Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Mean Prob Mode Hean Prob Mode Hean 

Land 12 0 
Salmon spawning 4 0 
Salmon f i s h l n g  3 0 
Razor clam beaches 2 0 
Bcl l t l l ic inver t .  31 0 
B i r d  co lon ies 8 0 
S c ~ h i r d  Foraging 12 0 
M ~ r i  ne lll~ii;lli~I conc. 7 0 
Whale s igb t ings  35 0 
Clhale m ig ra t ion  25 0 
l i ig l i  b i o l .  cover 8 0 
l lears l~ore h a b i t a t s  3 0 
Dtlngencss crab 12 0 
Stir i~:~p repro. 20 0 
S l l r i ~ ~ ~ p  cdtch areas 34 0 
King crab repro. 24 0 
King crab r c d r i n g  2 0 
King crab maj. catch 18 0 
Tanner crab repro. 16 0 
Tanner crab catch 42 0 
Cul tura l ,  fiRHP 1 0  
Cu I tu ra l .  AllRS 9 0 
C. and S. bollndaries 3 0 
S. She1 i k o f  s t r a i t  n 0 
A. She1 i k o f  s t r a i t  n 0 

tlote: n = l e s s  than 0.5 percent. 
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Table 16. -- Brobabllltles (expressed I n  percent chake] of one or  wre spi l ls.  
the nost l i ke l y  nunber o f  sp i l l sc  and the expected n&er of  s p l l l s  

! 
- occurring and contacting land segments (set 1) over the production 1 l f e  

o f  the leas3 area, alternative 1. 

------- Within 3 days --------- ------- W l  th in 
I 

Proposed Existing and Proposed 
L a d  Proposed 
Segment Prob Mode Mean Prob W e  Mean Prob W e  k a n  

1 n 0 0.0 n 0 0.0 n 0 0.0 
2 2 0 0.0 2 0 0.0 4 0 0.0 
3 n 0 0.0 n 0 0.0 1 6 0.0 

W 4 1 0 0.0 1 0 0.0 2 0 0.0 
w 5 3 0 0.0 3 0 0.0 I 0 0.0 

6 7 0 0.1 7 0 0.1 10 0 0.1 
7 3 0 0.0 3 0 0.0 4 0 0.0 
8 n 0 0.0 n 0 0.0 1 0 0.0 
9 n 0 0.0 n 8 0.0 

10 
n 0 0.0 

n 0 0.0 n 0 0.0 n 0 0.0 
11 n 0 0.0 n 0 0.0 
12 

n 0 0.0 
n 0 0.0 6 0 0.1 

13 
n 0 0.0 

n 0 0.0 3 0 0.0 n 0 0.0 
14 n 0 0.0 3 0 0.0 n 0 0.0 
; 5 n 0 0.0 n 0 0.0 
16 

n 0 0.0 
n 0 0.0 ' n 0 0.0 n 0 0.0 

20 n 0 0.0 n 0 0.0 n 0 0.0 

Note: n less than 0.5 percent. Those land segments for  which a l l  
are less than 0.5 percent are not shown. 

10 days -------- ------- Within 30 days -------- 
Existing and Proposed Existing a d  

Proposed Proposed 
Prob M e  Mean Prob M e  Mean Prob M e  Hean 

probabil i t ies o f  one or more sp i l l s  



I 

Table 17. -- Probabll t t t es  (expressied I n  percent chance) o f  one or  more sp l l l s ,  
the nost I ike ly  number o f  sp i l l s ,  and the expected number o f  spt 11s 
occurring and contactlng land segments (set 1) over the productton l i f e  
o f  the lease area, a l ternat ive 2. 

------- Wtthln 3 days --------- ------- Yt th tn  10 days -------- 
Proposed Exist ing and Proposed Exist ing and 

Land Proposed Proposed 
Sewent Prob Mode Mean Prob M e  Mean Prob W e  Mean Prob Mode k a n  

Note: .; = less than 0.5 percent. Those land sepznts f o r  which a l l  probabi l l t tes o f  
are less than 0.5 percent are not s h m .  

------- With in 30 days -------- 
Proposed Existtng and i 

Proposed : 
Prob M e  Mean Prob Mode Mean 

1 0 0.0 1 0 0.0 
5 0 0.0 5 0 0.0 
1 0 0.0 1 0 0.0 
3 0 0.0 3 0 0.0 
4 0 0.0 5 0 0.0 
9 0 0.1 10 0 0.1 
4 0 0.0 4 0 0.0 
4 0 0.0 4 0 0.0 
2 0 0.0 2 0 0.0 
4 0 0.0 6 0 0.1 
n 0 0.0 1 0 0.0 
1 0  0.0 12 0 0.1 
1 0  0.0 8 0 0.1 
4 0 0.0 23 0 0.3 
n 0 0.0 2 0 0.0 
n 0 0.0 1 0 0.0 

one o r  more spt 1 I s  



Table 18. -- Probabll i t l e s  (expressed I n  percent chance) o f  one o r  o r e  spl l ls .  
the most 11kely number o f  sp l l l s ,  md the expected number o f  s p i l l s  
occurring and contacting land segments (set 1) over the production l i f e  
o f  the lease area. a l ternat ive 3. 

------* Wlthln 3 days --------- ------- U i th ln  10 days -------- ------- Within 30 days -------- 
Proposed Exist ing and Proposed Exist ing and Proposed Exist ing and 

Land Proposed Proposed 
Segment Proposed 

Prob M e  Mean Prob W e  k a n  Prob Mode k a n  Prob M e  k a n  Prob M e  Hean Prob M e  k a n  

1 n 0 0.0 n 0 0.0 n 0 0.0 
2 

n 0 0.0 1 0  0.0 1 0  0.0 
n O O . O  n O O . O  

4 
n 0 0.0 n 0 0.0 2 0 0.0 2 0 0.0 

n 0 0.0 n 0 0.0 
5 

n 0 0.0 n 0 0.0 1 0 0.0 2 0 0.0 
n o 0.0 

6 
n 0 0.0 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 

1 0  0.0 0 0.0 
7 

2 0 0.0 2 0 0 . 0  . 3  0 0.0 4 0 0 . 0  
1 0 0 . 0  1 0 0 . 0  

8 
2 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 

6 0 0 . 1  6 C 0 . 1  
9 

8 0 0.1 8 0 0.1 9 0 0.1 10 0 0.1 
1 0 0.0 1 0 0.0 

10 
3 0 0.0 3 0 0 . 0 '  3 0 0 . 0  4 0 0 . 0  

1 0 0.0 1 0 0.0 
11 

5 0 0 . 0  5 0 0 . 0  7 0 001 8 0  0.1 
n o 0.0 

12 
n 0 0.0 n 0 0.0 P 0 0.0 1 0 0.0 2 0 0.0 

" 0 0 . 0  6 0 0 . 1  
13 

n O O . O  1 0 0 0 . 1  2 0 0.0 12 0 0.1 
n o 0 . 0  3 0 0 . 0  

I4 
n O O . O  6 0 0 . 1  1 0 0 . 0  8 0 0 . 1  

n O 0 . 0  3 0 6 . 0  
15 

1 0  0.0 12 0 0.1 
n .  0 0.0 

5 0 0.0 24 0 0.3 

16 
n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 2 0 0.0 

n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 

Note: n - less than 0.5 percent. Those land segnents for whlch a11 probabi l i t ies o f  one o r  o r e  s p l l l s  
are less than 0.5 percent are not shown. 
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Table 20. -- Probabfl ( t ies (expressed i n  percent chance) of  one or more spil ls. 
the nost l i ke ly  number of spi l ls,  a d  the ex ected number of s p i l l s  

of the lease area. a1 ternatlve 1. 
g occurri.ng and contacting land segtents (set ) over the productlorr l l f e  

------- Y l th ln  30 days -------- ------- Yithfn 3 days --------- ------- Yithfn 10 drys -------- 
Proposed Existing and Proposed Existing and P-~posed Exlstlng and 

Land Proposed Proposed Proposed 
Segment Prob M e  Mean Prob Mode k a n  Prob W e  k a n  Prob W e  k a n  Prob M e  Mean Prclb lbde Hean 

1 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0  0.0 1 0 0.0 
2 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 
3 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 3 0 0.0 4 0 0.0 
4 1 0  0.0 1 0 0.0 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 
5 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 
6 2 0 0.0 2 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 
7 3 0 0.0 3 0 0.0 4 0 0.0 4 0 0.0 5 0 0.0 5 0 0.1 
8 4 0 0.0 4 0 0.0 ' 5 0 0.0 5 0 0.1 6 0 0.1 6 0 0.1 
9 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 3 0 0.0 3 0 0.0 

10 2 8 0.0 2 0 0.0 3 0 0.0 3 0 0.0 3 lJ 0.0 3 0 0.0 
11 1 0 0.0. 1 0 0.0 2 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 

o 12 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 0 0.0 1 0 0.0 
VI 14 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 m 0 0.0 1 0 0.0 

17 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
19 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
20 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
48 n 0 0.0 1 0 0.0 n 0 0.0 1 0 0.0 n 8 0.0 2 0 0.0 
49 n 0 0.0 3 0 0.0 n 0 0.0 5 0 0.0 n 0 0.0 6 0 0.1 
I;? n 0 0.0 5 0 0.0 n 0 0.0 7 0 0.1 n 0 0.0 9 0 0.1 
51 n 0 0.0 2 0 0.0 n 0 0.0 4 0 0.0 n 0 0.0 5 0 0.0 
52 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 n 0 0.0 2 0 0.0 
53 n 0 0.0 n, 0 0.0 n 0 0.0 2 0 0.0 n 0 0.0 3 0 0.0 
54 n 0 0.0 R 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
55 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
56 n 0 0.0- n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 2 0 0.0 
57 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
58 n 0 0.0 n 0 0.0 n 0 0.0 R 0 0.0 n 0 0.0 1 0 0.0 
59 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
60 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
61 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
62 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 

Mote: n a less than 0.5 percent. Those land segments for  which a l l  probabllltfes o f  one or  nore s p l l l s  
are less than 0.5 percent are not rhon~. 



Table 21. -- Probabil l t i e s  (expressed I n  percent chance) o f  one o r  w r e  spl l is .  
the most l i k e l y  nmber o f  sp i l l s ,  and the expected nmber of s p i l l s  
occurring and contacting land segments (set 2) over the productton 1 l f e  
o f  the lease area. a l ternat ive 2. 

1 ------- Yi th ln 3 days --------- ------- Yl th in  10 days -------- -------. u { t h l n  30 days -------- 
Proposed Exlst ing and Proposed Exlst lng and Proposed Exlst lng a d  

Land Proposed : Proposed Proposed 
Segment Prob W e  hean Prob lbde k a n  Prob Mode Mean Prob M e  k a n  Prob M e  Mean Brob M e  Mean 

1 n 0 0.0 n 0 0.13 n 0 0.0 n 0 0.0 1 0 0.0 ' 1 0 0.0 
2 I 0 0.0 1 0 0.0 2 Q 0.0 2 0 0.0 3 0 0.0 3 0 0.0 
3 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 4 0 0.0 
4 n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.Q . 1 0 0.0 2 0 0.0 
5 1 0 0.0 1 0 0.0 1 0 0.0 2 0 0.Q 2 0 0.0 3 0 0.0 
6 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 
7 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 4 0 0.0 4 0 0.0 
8 3 0 0.0 3 0 0.0 4 0 0.0 4 0 0.0 5 0 (5.0 5 0 0.0 
9 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0-0 2 0 0.0 2 0 0.0 

10 1 0 0.0 1 0 0.0 2, 0 0.0 2 0 0.0 2 0 0.0 -2  0 0.0 
11 1 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 3 0 0.0 
12 n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.0 1 0  0.0 1 0 0.0 
13 n 0 Q.0 n 0 0.0 1 0 0.0 1 0 0.0 1 0  0.0 1 0 0.0 
14 n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.0 1 0 0.0 1 0  0.0 

W 
15 n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.0 1 0 0.0 1 0 0.0 

QI 16 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 1 0 0.0 
17 n 0 0.0 n 0 0.0 1 0 0.0 2 0 0.0 2 0 0.0 3 0 0.0 
18 n 0 0.0 n 6 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
19 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0,O n 0 0.0 1 0 0.0 
20 n 0 0.0 n 0 0.9 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
48 n 0 0.0 1 0 0.0 DI 0 0.0 1 0 0.0 n 0 2.0 2 0 0.0 
49 n 0 0.0 3 0 0.0 n 0 0.0 5 0 0,O 1 0 0.0 7 0 0.1 
50 n 0 0.0 5 0 0.0 n 0 0.0 7 0 0.1 1 0  0.0 10 0 0.1 
51 n 0 0.0 2 0 0.0 n 0 a.0 4 0 0.0 1 0 0.0 6 0 0.1 
52 n 0 0.0 . n 0 Q.0 ;a 0 0.0 1 0 0.0 n 0 0.0 2 0 0.0 
53 n 0 0.0 n 0 0.0 n 0 0.0 2 0 0.0 n 0 0.0 3 0 0.0 
54 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0  0.0 
55 n 0 0.0 n 0 0.0 n 0 0.0 R 0 0.0 n 0 0.0 1 0 0.0 
56 n 0 0.0 n 0 0.0 s 0 0.0 3 0 0.0 n 0 0.0 2 0 0.0 
57 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
58 n 0 0.0 n 0 0.8 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
59 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
60 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
61 n 0 0.0 n 0 0.0 n 0 0.0 m 0 0.0 n 0 0.0 1 0 0.0 
62 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 1 0 0.0 
63 n 0 0.0 n 0 0.0 n 0 0.0 n 6 0.0 n U 0.0 1 0 0.0 
64 n 0 0.0 n 0 0.0 n 0 0.0 n 0 0.0 . n 0 0.0 1 0 0.0 

Note: n = less than 0.5 percent. Those land segrnents fo r  whlch a l l  pro'oabll l t les o f  one o r  more s p i l l s  
are less than 0.5 percent are not shown. 



Tcble 22. -- Probabllltles (expressed I n  percent chance) o f  one or  more sp l l ls ,  
the most l i ke l y  nuRber o f  spll ls, and the e:jected nuaber of sp l l l s  
occurring and contacting land segnents (set 2) over the production I l f e  
o f  the lease area. alternative 3. 

---..--- W{thln 3 days --------- -----a- Ylthfn 10 days -------- ------- within 30 days -------- 
Proposed Exlstlng and Proposed Exlstlng and Proposed Exlstlng a d  

Land Proposed . Proposed Proposed 
S~jlrnent Prob Mode Hean Prob M e  &an Prob M e  &an Prob M e  Mean Pro4 Mode &an Prob M e  Mean 

Note: n - less than 0.5 percent. Those land segments fo r  which a l l  pmbabl l l t les o f  one .or l o re  sp l l l s  
are less than 0.5 percent are not shm. 



shown because o f  t h e i r  low p robab i l i t y  o f  contact (Tables 11-14). 
Figures C-1  through C-4 indicate, through c i r c l e s  superimposed on 
a map of the coastline, the p robab i l i t i es  o f  one o r  more s p i l l s  
occurring and contacting the land segments w i t h i n  3, 10, and 30 
days, f o r  the proposed action and each o f  the a1 t e r n a t i  ves. 

Discussion o f  Resdlts 

The data i n  Table 8 indicate t ha t  there i s  a 0.43 p robab i l i t y  
tha t  one o r  more o i l  s p i l l s  w i l l  occur as a r e s u l t  o f  the proposed 
lease sale and contact land w i th in  30 days. From Tables 15 and 19, 
It earl be in fer red tha t  any s p i l l s  t ha t  contact land w i l l  do so on 
the eastern side o f  Kodiak Island. There i s  very l i t t l e  
p robab i l i t y  t ha t  the proposed lease sale w i l l  r e s u l t  i n  o i l s p i l l s  
occurring and contacting the mainland o r  the western side of 
Kodiak Island. It i s  also very un l i ke ly  tha t  a s p i l l  w i l l  occur 
and enter Shelikof S t r a i t .  Except f o r  land, the mode! does not 
d l  rectJy report  how o i l  s p i l l  contacts are d is t r ibu ted  among 
d i f f s ~ e n t  areas o f  each target; however, the above a ~ a l y s i s  
strongly imp1 i es  tha t  most contacts o f  targets w i l l  occur east o f  
Kodiak Is1 and. 

Along the eastern side o f  Kodiak Island, o i l s p i l l  r i s k s  are 
evenly d is t r ibu ted  among t9e 1 and segments. This d is t r ibut ion,  
however, i s  due t o  the large s ize o f  the  proposed leasing area and 
the uncertaint ies regarding the locat ion o f  o i l  (if anyj w i t h i n  
the area; i f  o i l  i s  discovered, then the r i s k s  o f  production w i l l  
tend t o  concentrate i n  some segments more than others. 

I n  comparing the proposed lease area t o  the three alternatives, 
few s ign i f i can t  differences are apparent. This i s  because r9s4 
calculat ions have been based on the unrisked mean estimate o f  o i l  
reserves; de le t ing portions o f  the lease area changes the 
p robab i l i t y  tha t  o i l  w i l l  beL found but does not, i n  t h i s  case, 
great ly change the unr i  sked mean estimate {which i s  conditioned 
upon o i  1 bei ng found i n  economdcal l y  recoverable quanti t ies). 
Since the r i s k s  o f  the proposed act ion and a l l  three a l ternat ives 
are based upon nearly the same amount o f  o i l ,  the only dif ferences 
are due t o  the  t r a c t  locations. A l ternat ive 3 would probably 
resu l t  i n  less of l s p i l l s  occurring and contacting land w i t h i n  3 
days, compared t o  the proposed act ion and the other a1 ternat  i ves , 
since it would delete those t r ac t s  c losest  t o  shore; t h i s  
d i f ference i s  minimized, however, when contacts w i t h i n  30 days are 
considered. 



Conclusions 

This analysis indicates that, assuming t h a t  o i l  i s  found i n  
economical l y  recoverable amounts, OCS Lease Sale 46 w i l l  r esu l t  i n  
an expected number o f  1.1 o i  1 s p i l l  s occurring o f f  the coast of 
Kodiak Island. The p robab i l i t y  tha t  one o r  more o i l s p i l l s  w i l l  
occur and contact land w i th in  3 days i s  0.18; f o r  contacts w i th in  
30 days, t h i s  p robab i l i t y  increases t o  0.43. Again, it i s  
emphasi zed t ha t  these estimates are contingent upon economical l y  
recoverable amounts o f  petroleum being found i n  the lease area, 
and tha t  the 1 i k e l  ihood o f  t h i s  i s  small. 

O i l s p i l l  r i s k s  t o  land occur p r imar i l y  along the eastern shore 
o f  Kodiak Island, and any o i l s p i l l  impacts t o  targets located a t  
sea w i l l  probably also occur east o f  Kodiak Island. 
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Figure 8.1.--Map showing t h e  location o f  salmon spawning areas, 
Kodiak Island OCS Lease Sale 46: crosshatching 
indicates areal extent. 



F i g u r e  A.2.--;4ap showing t h e  l o c a t i o n  o f  sa lmon f i s h i n g  a r e a s ,  
K o d i a k  I s l a n d  OCS L e a s e  S a l e  46 :  c r o s s h a t c h i n g  
i n d i c a t e s  a r e a l  e x t e n t .  



- - -  

F i g u r e  A.3.--Map showing t h e  l o c a t i o n  o f  r a z o r  c lam beaches ,  
Kodiak I s l a n d  OCS Lease  S a l e  4 6 :  c r o s s h a t c h i n g  
i n d i c a t e s  a r e a l  e x t e n t .  



. F i g u r e  A.4.--Map s h o w i n g  t h e  l o c a t i o n  o f  b e n t h i c  i n v e r t e b r a t e  
h i g h  b i o m a s s  a r e a s ,  K o d i a k  I s l a n d  OCS L e a s e  S a l e  + 

46:  c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.5.--Map showing t h e  l o c a t i o n  o f  b i r d  c o l o n i e s ,  K o d i a k  
I s l a n d  OCS L e a s e  S a l e  46 :  c r o s s h a t c h i n g  i n d i c a t e s  
a r e a l  e x t e n t .  

-. 



F i g u r e  A.6.--Map showing t h e  l o c a t i o n  o f  s e a b i r d  f o r a g i n  a r e a s  
Kod iak  I s l a n d  OCS Lease S a l e  46:  c r o s s h a t c h  rig 
i n d i c a t e s  a r e a l  e x t e n t .  ? 



F i g u r e  A.7.--Map showing t h e  l o c a t i o n  o f  m a r i n e  mammal r o . o k e r i e s  
and c o n c e n t r a t i o n s ,  KOdiak I s l a n d  OCS Lease  S a l e  46: 
c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.8.--Ma showing t h e  l o c a t i o n  s f  whale  s i g h t i n g s ,  ~ o d i ' a k  e I s  and OCS Lease S a l e  46:  c r o s s h a t c h i n g  i n d i c a t e s  
a r e a l  e x t e n t .  



~ i g u r e  A.9.--Map showi  oc t o f  t h e  w a 1  mi r a t i  n  
r o  r e ,  K o a ? a E h ~ s 1 a n !  df! L e a s e  ~ a P e  $ 6 :  e r o s s R a t c h i n g  
i n g l c a t e s  a r e a  e x t e n t .  



F i g u r e  A . l O . - - M a p  showing t h e  l o c a t i o n  o f  a r e a s  o f  h i g h  b i o l o g i c a l  : 
c o v e r ,  Kodiak I s l a n d  OCS Lease  S a l e  4 6 :  c r o s s h a t c h i n g  
i n d i c a t e s  a r e a l  e x t e n t .  

... 



F i g u r e  A.11.--Ma showing t h e  l o c a t i o n  s f  n e a r s h s r e  h a b i t a t s ,  Kod iak  
I s  ! and OCS L e a s e  S a l e  46:  c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  
e x t e n t .  



- - - . 

F i g u r e  A.12.--Map showing t h e  l o c a t i o n  o f  Dungeness c r a b  r e p r o d u c t i o n  
and c a t c h  a r e a s ,  Koaiak  I s l a n d  OCS Lease  S a l e  4 6 :  
c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



.- 

F i g 2 r e  A.13.--Map showing t h e  l o c a t i o n  o f  shr imp r e p r o d u c t i o n  
r e a r i n g  a r e a s ,  Kodiak I s l a n d  OCS L e a s e  S a l e  46:  
c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  

and 



F i g u r e  A.14.--Map showing t h e  l o c a t i o n  o f  shr imp c a t c h  a r e a s .  
Kodiak I s l a n d  OCS Lease  S a l e  46:  c r o s s h a t c h f n g  
i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.15.--Map showing t h e  l o c a t i o n  o f  K ing  c r a b  v i t a l  
r e p r o d u c t i o n  a r e a s ,  Kodiak I s l a n d  OCS Lease  
S a l e  46: c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.16.--Map showing t h e  l o c a t i o n  o f  K ing  c r a b  v i t a l  
r e a r i n g  a r e a s ,  Kodiak I s l a n d  OCS Lease  S a l e  
46: c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.17.--Map showing t h e  l o c a t i o n  o f  K i n g  c r a b  m a j o r  
c a t c h  a r e a s ,  Kodiak I s l a n d  OCS Lease S a l e  
46:  c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.18.--Map showing t h e  l o c a t i o n  o f  Tanner  c r a b  v i t a l  
r e p r o d u c t i o n  and c a t c h  a r e a s ,  Kodiak I s l a n d  OCS 
Lease S a l e  46: c r o s s h s t c h i n g  i n d i c a t e s  a r e a l  
e x t e n t .  



Figure A.19.--Map showing the location of Tanner earb major 
catch areas, R o d i a k  Island QCS Lease Sale 4 6 :  
c r o s s h a t c h i n g  i n d i c a t e s  areal e x t e n t .  



Figure A.20.--Map shawlrig the location of c u l t u ~ ~ a l  resources 
(National Register of Historic Places) ,  Kodiak 
Island OCS Lease Sale 46:  crosshatching indicates 
a r e a ?  extent. 



F i g u r e  Ao21.--Ma showing t h e  l o c a t i o n  o f  c u l t u r a l  r e s o u r c e s  
( ~ Y a s k a  H e r i  t a g e  Resources S u r v e y ) ,  Kodl ak 
I s l a n d  OCS Lease  S a l e  46:  c r o s s h a t c h i n g  i n d i c a t e s  
a r e a l  e x t e n t o  



F i g u r e  A.22.--Map showing t h e  l o c a t i o n  o f  e a s t e r n  and s o u t h e r n  
boundar fes  o f  t h e  s t u d y  a r e a ,  Kodiak I s l a n d  OCS 
Lease S a l e  46: c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.23.--Map showing t h e  l o c a t i o n  o f  t h e  s o u t h e r n  end o f  . 
S h e l i k o f  S t r a i t ,  Kodiak  I s l a n d  OCS Lease  S a l e  46:  
c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  



F i g u r e  A.24.--Map showing t h e  l o c a t i o n  o f  t h e  n o r t h e r n  end o f  
S h e l i k o f  S t r a i t ,  Kodiak  I s l a n d  OCS L e a s e  S a l e  4 6 :  + 

c r o s s h a t c h i n g  i n d i c a t e s  a r e a l  e x t e n t .  
, 
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Figure 6.1.--Histograms showing the probabil i t y  o f  1, 2, o r  3 o i  1 spi 11 s 
occurring and c o ~ t a c t i n g  land withdn 3, 1Q or 30 days, due 
t o  the proposed Kodiak I t 1  and OCS Lease ~ a \ e  46 or the  
three alternatives. 
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NUMBER OF CONTACTS WllHPl 5 DAYS 

Figure 8.3.--Hi stogramr showing the probabil i t y  o f  1 or  2 o i l  spi 11 s 
occurri ng and contacting razor c l  am beaches wi th in  3, 10, or  
30 days, due t o  the proposed Kodiak Is1  and OCS Lease Sale 
46 or the three alternatives. 
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W F R  OF C M A C T S  W I T H I N  30 DAYS 

Figure B.4.--Hi stograms showing the probabil i t y  o f  1, 2, or  3 o i l  spi 11 s 
occurring and contacting benthic i nve~tebrates ,  high 
biomass areas, within 3, 1.0, or  30 days, due t o  the proposed 
Kodiak Is1  ,. and OCS Lease Sale 46 cs the *,hree al ternat ives.  
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NUneER OF COMACTS WITHIN 3 DAYS 

NUMBER OF COMACTS WITM 10 DAYS 

NUMBER O f  COWACTS W I T H I N  30 DAYS 

F i  gure El. 6. --Hi stograms showing the probabi 1 i t y  o f  1 or 2 o i  1 spi 1 1 s 
occurring and contacting seabird foraging areas withln 3, 
10, or  30 days, due t o  the proposed kodiak Island OCS Lease 
Sale 46 or  the ,- three alternatives. 

I 
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NUMBER OF GWACTS mHP( 30 DAYS 

Figure 8.7.--Hi stograms showing the probability of 1, 2 or 3 oil spi l l s  
occurrl ng and eontacti ng marine mammal rookeries and 
concentrations within 3, 10,or 30 days, due to the proposed 
Kodiak Is1 and OCS Lease Sale 46 or the three a1 ternatives. 
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Figure 8.8.--Histograms showing the probabi l i ty  o f  1, 2,or 3 o i l s p i l l s  

occurring and contactlng whale sightings within 3, 10, or 30 . 
days, due t o  the proposed Kodiak Island 86s Lease Sale 46 
or  the three a1 ternatlves. 
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Figure B.9.--Hi stograms showing the probabi l i ty  o f  1, 2, o r  3 o i l  s p i l l  s 
occurring and contactin a whale migration route wi th in  3, 
10 o r  30 da due t o  t i le proposed Kodiak Is1  and OCS Lease . 
Sale  46 o r  !f/ three a1 ternat ,  ves. 
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Figure B.10.--Histograms showing the probabi l i ty  o f  1 or 2 o i l s p i l l s  
eccurri  ng and contacting areas o f  high biological cover 
within 3, 10, or 30 days, due t o  tne  proposed Kodiak Island 
OCS Lease Sale 46 or the three alternatives. 
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Figure B.11,--Histograms shgwing the probabi l i ty  o f  1 ar 2 r j i l s p i l l s  
occiwrtng and conta,cting nearshore habjtats within 3, 10, I 

or 30 days, due t o  the proposed Kodlak Island OCS Lease 
Sale 46 or the. three alternatfves. 
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Figure B.12.--Histograms showing the probabil i t y  s f  1, 2,or 3 o i l  s p i l l s  
occurring and contacting dut~geness crab reproduction and 
catch areas within 3, 10,er 30 days, due t,o the proposed 
Kodiak Island OCS Lease Salr  46 or the three a1 ternatlves. 
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NUMBER OF CONTACTS W I T l i N  3 DAYS 

Ftgure 8.13.--Histograms showing the probabil i t y  o f  1, 2, or  3 o i l  s p i l l  s 
occurring and contacting shrimp reproduction and rearing 
areas withln 3, 10, or  30 days, due t o  the proposed Kodlak 
Island OCS Lease Sale 46 or  the three alternatives. 
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Figure Ba14.--Histograms showing the probabi l i ty  of 1, 2, 3,or 4 o i l s p i l l s  

occurring and contacting shrimp catch areas within 3, 10, 
o r  30 days, due t o  the proposed Lcodiak Island OCS Lease 
Sale 46 or the .three alternatives. 
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Figure B.15.--Histograms showing the  p robab i l i t y  s f  1, 2,or 3 o i l s p i l l s  

occurring and contacting king crab v i t a l  reproduction 
areas within 3, 10 o r  30 days, due t o  the  proposed Kodiak 
Is land OCS Lease Sale 46 o r  the  three al ternat ives.  
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Figure B.16.--Histograms showing the probabil i t y  o f  1 or 2 o i l  s p i l l  s 
occurrf ng and contacting kf ng crab vStal rearing areas 
wfthin :C, IOaer 30 days, due t o  the proposed Kodiak Island 
OCS Lease Sale 46 or the three a1 ternativeo. 
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Figure 6.17.--Histograms showing the  p robab i l i t y  o f  1 or  2 o i l s p i l l s  
occurring and contacting king crab major catch areas 
wi th in  3, 10, o r  30 days, due t o  the proposed Kodiak Is land 
OCS Lease Sale 46 or  the  three  a1 ternatives. 
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Figure B.18.--Histogrms showing the probabi l i ty  o f  1 or 2 o i l s p i l l  s 
occurring and cantacting tanner crab v i t a l  reproduction 

I 

and catch areas within 3, 10;or 30 days, due t o  the 
~roposed Kodiak, Island OCS Lease Sale 46 or the three 
a1 t h a t  i ves . 
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FIgure B.19.--Histograms showing the  p robab i l i t y  o f  1, 2, 3,or 4 o i l s p i l l s  ! 

occurring and contacting tanner crab major catch areas 
wi th in  3, 10, o r  30 days, due t o  the proposed Kodiak Is land 

I 

OCS Lease Sale-46 o r  the  three  a1 ternatives. 
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Figure B.21.--Hi stograms show1 ng the probabil i ty of 1 or 2 oi 1 spill s 
occurring and contacting the eastern and southern 

I 
I 
! 

boundaries of the study area within 3, 10,or 30 days, due 
to the prop~sed Kodiak Island OCS Lease Sale 46 or the 
three a1 ternati ves. 
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.i NORTH PACFC OCEAN - NORTH PACFC OCEAN 

F i g u r e  C - 3 . - - M a p s  s h o w i n g  t h e  p r o b a b i l i t y  ( p e r c e n t  c h a n c e )  o f  o n e  o r  moore 
s p i l l s  o c c u r r i n g  a n d  c o n t a c t i n g  s e c t i o n s  o f  t h e  c p a s t l l n ?  ( s e t  2 )  . 

f o r  3 ,  10 ,  a n d  30 d a y  t r a v e l  t i m e s  ( a l t e r n a t i v e  2 ) .  
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