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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 3.13.6A
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 3.13.6B
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No warranty is made by the Bureau of Land 
Management as to the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards. This product was developed through
digital means and may be updated without 
notification.

Figure 3.14.1
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No warranty is made by the Bureau of Land 
Management as to the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards. This product was developed through
digital means and may be updated without 
notification.

Figure 3.14.2
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.

Figure 3.16.1
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No warranty is made by the Bureau of Land 
Management as to the accuracy, reliab ility, or
comp leteness of these data for individual or 
aggregate use with other data. Original data
were comp iled from various sources. This
information may not meet National Map  Accuracy
Standards. This p roduct w as develop ed through
digital means and may b e up dated without 
notification.

Figure 3.16.2
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use with other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct was develop ed through
digital mean s an d may be up dated without 
n otification .

Figure 3.16.3
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No warranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
digital m eans and m ay be updated without 
notification.

Fig ure 3.16.4

It k
il li

k R
ive

r

Point
Lonely

Colvi lle River

NoatakRiver

Wainwright

BEA U F O RT    S EA

Cape
Halkett

Teshekpuk
LakeKuk

River

Colville
DeltaMe

ad
e

River

Arctic
Village

Pru
dh
oe

    
Ba
y

Umiat

Ikp
ikp

uk
Riv

er

Deas
e   

Inle
t

Sm
ith

Ba
y

Da
lto

n
H ig

hw
ay

Fish C reek

An
a k

tu
vu

k
R

ive
r

K u
pa

ruk
Ri

ver

Sa
ga

van
irk

tok
Riv

er Ca
nni

ng

River

B R O O K S

R A N G E

Ha r r i so n   B ay

Mikk
e ls

e n
  B

ay

Camden Bay

Atigaru
Point

Chandl e
r

R ive
r

Poi
nt

Tho
ms

on

A r c t i c  N a t i o n a l  W i l d l i f

G a t e s  o f  t h e  A r c t i c N a t i o n a l  P a r k

Cross
Island

  Utqiaġvik
(Barrow)

Atqasuk

Anaktuvuk
     Pass

Nuiqsut

0 2010 Miles

Subsistence Data
All Resource Harvest Sites
Buffered, 1987-1989 a

All Resources, 1987-1989 b

All Resources, 1994-2003 c

All Resources, 2014 d

Willow Proposed Development
Features

Direct Effects Area
Other Infrastructure

Existing Road
Existing Pipeline
Existing Infrastructure

Land Designation
National Petroleum Reserve in
Alaska

Map prepared by
Stephen R. Braund & Associates
Source
a.  SRB&A and ISER 1993
b.  SRB&A U npublished
c.  BLM 2004
d.  Brown et al. 2016
e.  SRB&A 2010a

e
High

Low
Overlapping
Subsistence Use Areas
All Resources, 1997-2006

U tqiaġvik  (Barrow) Contem porary Subsistence U se Areas with Direct Effects Area, All Resources
3.16 – Subsistence and Sociocultural System s

U .S. DEPARTMENT OF THE INTERIOR  |  BU REAU  OF LAND MANAGEMENT  |  ALASKA  |  WILLOW MASTER DEVELOPMENT PLAN

Draft Supplem ental Environm ental Im pact Statem ent

e R e f u g e



No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
were co m piled fro m  vario us so urces. Th is
info rm atio n m ay no t m eet Natio nal Map Accuracy
Standards. Th is pro duct w as develo ped thro ugh
digital m eans and m ay be updated w ith o ut 
no tificatio n.

Figure 3.16.5
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.9
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.10
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use with other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct was develop ed through
digital mean s an d may be up dated without 
n otification .

Figure 3.16.11
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use with other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct was develop ed through
digital mean s an d may be up dated without 
n otification .

Figure 3.16.12
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.13
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.14
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.15
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information  may n ot meet Nation al Map Accuracy
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digital mean s an d may be updated without 
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com pleteness of these data for individual or 
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inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
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No warranty is m ade by the Bureau of Land 
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Standards. This product was developed through
digital m eans and m ay be updated without 
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Standards. This product was developed through
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
completen ess of these data for in dividual or 
ag g regate use w ith other data. Origin al data
were compiled from various sources. This
information  may n ot meet Nation al Map Accuracy
Stan dards. This product was developed throug h
digital mean s an d may be updated without 
notification .
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.26
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.

Figure 3.16.27
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use with other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct was develop ed through
digital mean s an d may be up dated without 
n otification .

Figure 3.16.28
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.29
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.30
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.31
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.32
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No  warranty is made by the Burea u o f Land 
Management a s to  the accuracy, reliability, o r
co mpleteness o f these da ta fo r individua l o r 
aggrega te use with o ther da ta. Original da ta
were co mpiled fro m vario us so urces. This
info rma tio n ma y no t meet Na tio na l Map Accuracy
Standards. This product wa s develo ped thro ugh
digital means and ma y be upda ted witho ut 
no tifica tio n.

Figure 3.16.33
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.34
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No warranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
digital m eans and m ay be updated without 
notification.
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No warranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
digital m eans and m ay be updated without 
notification.
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
completen ess of these data for in dividual or 
ag g regate use w ith other data. Origin al data
were compiled from various sources. This
information  may n ot meet Nation al Map Accuracy
Stan dards. This product was developed throug h
digital mean s an d may be updated without 
notification .
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No w arranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product w as developed through
digital m eans and m ay be updated w ithout 
notification.
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
completen ess of these data for in dividual or 
ag g regate use w ith other data. Origin al data
were compiled from various sources. This
information  may n ot meet Nation al Map Accuracy
Stan dards. This product was developed throug h
digital mean s an d may be updated without 
notification .
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.
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No  w arranty is m ade by the Bureau o f Land 
Managem ent as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use w ith o ther data. Original data
w ere co m piled fro m  vario us so urces. This
info rm atio n m ay no t m eet National Map Accuracy
Standards. This pro duct w as develo ped thro ugh
digital m eans and m ay be updated w itho ut 
no tificatio n.

Figure 3.16.42
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .

Figure 3.16.43
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .
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No warran ty is made by the Bureau of Lan d 
Man agemen t as to the accuracy, reliability, or
comp leteness of these data for in dividual or 
aggregate use w ith other data. Origin al data
were comp iled from various sources. This
in formation  may n ot meet Nation al Map  Accuracy
Stan dards. This p roduct w as develop ed through
digital mean s an d may be up dated w ithout 
n otification .
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Man agemen t as to the accuracy, reliability, or
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No w arranty is made by the Bureau of Land 
Management as to the accuracy, reliability, or
complete ness of these data for individual or 
aggregate use w ith other data. Original data
w ere compiled from various sources. T his
information may not mee t National Map Accuracy
Standards. T his product w as deve loped through
digital means and may be updated w ithout 
notification.
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No w arranty is made by the Bureau of Land 
Management as to the accuracy, reliability, or
complete ness of these data for individual or 
aggregate use w ith other data. Original data
w ere compiled from various sources. T his
information may not mee t National Map Accuracy
Standards. T his product w as developed through
digital means and may be updated w ithout 
notification.
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No warranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
digital m eans and m ay be updated without 
notification.
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No warranty is m ade by the Bureau of Land 
Managem ent as to the accuracy, reliability, or
com pleteness of these data for individual or 
ag g regate use with other data. Original data
were com piled from  various sources. This
inform ation m ay not m eet National Map Accuracy
Standards. This product was developed through
digital m eans and m ay be updated without 
notification.
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No warranty is made by the Bureau of Land 
Management as to the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards. This product was developed through
digital means and may be updated without 
notification.
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 4.3.2B
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.
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!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

BT3
Willow

Processing
Facility

BT1

BT5

Lake
R0064

Lake
M0015

Judy (Kayyaaq) Creek

Constructed
Freshwater
Reservoir

Judy (Iq
alliq

pik) Creek

Airstrip/
Operations

Center

BT3

Simulated Oil Plume
70% Fallout
80% Fallout
90% Fallout
Oil Plume Trajectory

Willow Proposed Development Features
!( Culvert Battery
!( Bridge

Gravel Road
New Pipeline New VSM
Airstrip
Drill Site Pad
Gravel Pad

Winter Plume Scenario
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

BT3
Willow

Processing
Facility

BT1

BT5

Lake
R0064

Lake
M0015

Judy (Kayyaaq) Creek

Constructed
Freshwater
Reservoir

Judy (Iq
alliq

pik) Creek

Airstrip/
Operations

Center

BT3

Summer Plume Scenario

0 21 Miles0 21 Miles

90% Fallout

80% Fallout

70% Fallout

90% Fallout

80% Fallout

70% Fallout

Note:
Alternative B displayed in figure.

Drill Site BT3 Reservoir Blowout Oil Fallout (All Alternatives)
4.0 - Spill Risk Assessment

U.S. DEPARTMENT OF THE INTERIOR  |   BUREAU OF LAND MANAGEMENT  |  ALASKA  |   WILLOW MASTER DEVELOPMENT PLAN

Draft Supplemental Environmental Impact Statement



No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 4.3.4
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 4.3.5A
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No warranty is made by the Bureau of Land 
Management as  to  the accuracy, reliability, or
completeness of these data for individual or 
aggregate use with other data. Original data
were compiled from various sources. This
information may not meet National Map Accuracy
Standards . This  product was developed through
digital means  and may be updated without 
notification.

Figure 4.3.5B
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4.0 - Spill Risk Assessment
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