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Nuiqsut Monitoring Station Wind Rose
3.3 - Air Quality 
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Figure 3.10.3
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Data Sources:
Observations were collected during 1992-
2019 avian studies conducted by ABR and
funded by ConocoPhillips Alaska, Inc.
Surveys were not conducted the same
number of years across the area displayed;
surveys were conducted 18 years in NPR-A,
26 years on the Colville River Delta, and 24
years in Kuparuk.
USFWS 2016, BLM Unpublished Data
Estimated density from USFWS 2016,
unpublished data, produced by interpolation
using a linear regression spline model based
on a 10 x 10 km sample grid of Arctic
Coastal Plain aerial breeding waterbird
surveys, 2012-2015. Refer to Larned, Stehn
et al. 2012 for survey methodology.
Remaining portions of NPR-A portrayed in
the figure were surveyed in miscellaneous
years 1999-2014.
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!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

Willow
Processing

Facility

BT1

BT4

BT5

GMT-2

BT2

Lake
L9911

Lake
M0015

Jud
y(Iq
alliq
pik)
Cre
ek

Jud
y(K
ayy
aaq
)Cr
eek Airstrip/

Operations
Center

Ub
lut
uo
ch
(T
iŋm
iaq
siu
ġ vi
k)
Riv
er

Ka
lik
pik

Fish
(Uvlutuuq

)Creek

Judy(
Iqall
iqpi
k)C
ree

k

BT3 Constructed
 Freshwater
Reservoir

Judy Creek
Boat Ramp

Fish Creek
Boat Ramp

Lake
R0064

Bird Habitat
Number of Species Using

1-10
11 - 20
21 - 30
>30

Willow Proposed Development Features
!( Culvert Battery
!( Bridge

Gravel Road
Pipeline
Ice Road
Airstrip
Drill Site Pad
Gravel Pad
Ice Pad

Other Infrastructure
Existing Road
Existing Pipeline
Existing Infrastructure

Willow
Processing

Facility

BT1

BT4

BT5

GMT-2

BT2Lake
M0235

Lake
M0015

Jud
y(Iq
alliq
pik)
Cre
ek

Jud
y(K
ayy
aaq
)Cr
eek

South 
Airstrip/

Operations
Center

Ub
lut
uo
ch
(T
iŋm
iaq
siu
ġ vi
k)
Riv
er

Ka
lik
pik

Fish
(Uvlutuuq

)Creek

Judy(
Iqall
iqpi
k)C
ree

k

BT3 Constructed 
Freshwater
Reservoir

Lake
L9911

Lake
R0064

North
Airstrip/

Operations
Center

0 31.5 Miles0 31.5 Miles

Alternative B -
Proponent's Project

Alternative C -
Disconnected Infield Roads

Note:
Preferred habitat has a significantly greater
use than availability during pre-breeding or
used during nesting; avoided habitat has a
significantly less use than availability during
pre-breeding, proportion to availability is not
significantly preferred or avoided.
Data Source:
Habitat mapping was done by ABR, Inc. for
ARCO Alaska, Inc., PhillipsAlaska, Inc. and
ConocoPhillips, Alaska, Inc. as part of their
baseline environmental studies and NEPA
documentation for the Alpine, Tarn,
Meltwater, Palm, West Sak Development
Area, Kuparuk, GMT1, GMT2, and Willow
oil development projects.

Bird Habitat Use in the Willow Area
3.11 - Birds

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

Draft Supplemental Environmental Impact Statement

Ri
ver

Ri
ver



No warranty is made by t
Management as  to  the ac
completeness of these da
aggregate use with other 
were compiled from vari
information may not mee
Standards . This  product 
digital means  and may b
notification.

Figure 

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

BT1

BT4

BT5

GMT-2

BT2
Lake
M0112

Lake
M0015

Jud
y (Iq
alliq
pik)
Cre
ek

Jud
y (K
ay y
aaq
)Cr
eek

Airstrip/
OperationsCenter

Ub
lut
uo
ch
(Ti
ŋm
iaq
siu
ġ vi
k)
Riv
er

Ka
lik
pik
Ri

Fish
(Uvlutuuq

)Creek

Judy (
Iqall
iqpi
k)C
ree

k

BT3/
WillowProcessing
Facility

GMT-2
Staging Pad

Constructed 
FreshwaterReservoirLake

R0064

Lake
M0235

Alternative D -
Disconnected Access

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

Willow
Processing

Facility

BT1

BT5

GMT-2

BT2

Lake
L9911

Lake
M1523A

Jud
y (Iq
alliq
pik)
Cre
ek

Jud
y (K
ay y
aaq
)Cr
eek Airstrip/

Operations
Center

Ub
lut
uo
ch
(T
iŋm
iaq
siu
ġ vi
k)
Riv
er

Ka
lik
pik

Fish
(Uvlutuuq

)Creek

Judy (
Iqall
iqpi
k)C
ree

k

BT3

Judy Creek
Boat Ramp

Fish Creek
Boat Ramp

Lake
R0064

Lake
M0015

Lake
M0112

Lake
M0235

Alternative E -
Three-Pad Alternative
(Fourth Pad Deferred)

0 31.5 Miles0 31.5 Miles

Bird Habitat
Number of Species U

1-10
11 - 20
21 - 30
>30

Willow Proposed Dev
!( Culverty Batter
!( Bridge

Gravel Road
Pipeline
Airstrip
Drill Site Pad
Gravel Pad
Ice Pad

Other Infrastructure
Existing Road
Existing Pipeli
Existing Infrast

Note:
Preferred habitat has a
use than availability du
used during nesting; av
significantly less use th
pre-breeding, proportio
significantly preferred o
Data Source:
Habitat mapping was d
ARCO Alaska, Inc., Phi
ConocoPhillips, Alaska
baseline environmental
documentation for the 
Meltwater, Palm, West 
Area, Kuparuk, GMT1, 
oil development project

he Bureau of Land 
curacy, reliability, or
ta for individual or 
data. Original data
ous sources. This
t National Map Accuracy

was developed through
e updated without 

3.11.7B

sing

elopment Features
y

ne
ructure

 significantly greater
ring pre-breeding or
oided habitat has a
an availability during
n to availability is not
r avoided.
one by ABR, Inc. for
llipsAlaska, Inc. and
, Inc. as part of their
 studies and NEPA

Alpine, Tarn,
Sak Development
GMT2, and Willow
s.

Bird Habitat Use in the Willow Area
3.11 - Birds

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

Draft Supplemental Environmental Impact Statement

ver Ri
ver
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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 3.12.3

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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Source :
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Seasonal Distribution of Female Caribou in the Teshekpuk Caribou Herd
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No warran ty is m ade by the Bureau of Lan d 
Man agem en t as to the accuracy, reliability, or
com pleten ess of these data for in dividual or 
ag g reg ate use with other data. Origin al data
were com piled from  various sources. This
in form ation  m ay n ot m eet Nation al Map Accuracy
Stan dards. This product was developed through
digital m ean s an d m ay be updated without 
n otification .
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No  w arran ty is m ade by the Bureau o f Land 
Managem en t as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use with o ther data. Original data
were co m piled fro m  vario us so urces. This
in fo rm atio n m ay n o t m eet Natio nal Map Accuracy
Stan dards. This pro duct w as develo ped thro ugh
digital m ean s an d m ay be updated witho ut 
n o tificatio n.

Figure 3.12.5

No  w arran ty is m ade by the Bureau o f Land 
Managem en t as to  the accuracy, reliability, o r
co m pleteness o f these data fo r individual o r 
aggregate use with o ther data. Original data
were co m piled fro m  vario us so urces. This
in fo rm atio n m ay n o t m eet Natio nal Map Accuracy
Stan dards. This pro duct w as develo ped thro ugh
digital m ean s an d m ay be updated witho ut 
n o tificatio n.
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Note:
Locations of GPS-collared individual female
caribou were used to calculate dynamic
Brownian Bridge Movement Models
(Kranstauber et al. 2012) using the move
packagin R (Kranstauber et al. 2017, R Core
Team 2019). Based on the output of these
models, the 95% isopleth of movements for
each individual collared caribou in the area
in each season were calculated and these
were used to calculate the proportion of
collared caribou in the area that were using
each 100-m pixel.
Source:
Welch, Prichard et al. 2022

Mo vem en t o f GPS-Co llared Caribo u o f the Teshekpuk Caribo u Herd 2004–2018
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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 3.12.6

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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Note :
Utiliza tion d istribution contours from
fixe d -ke rnel d e nsity e stima tion a na lysis of
loca tions of ra d io-colla re d  fe ma le  ca ribou
1990–2018 (te le me try d a ta ba se  from
ADF&G, North Slope  Borough, BLM, a nd
 ConocoPhillips Alaska , Inc.). Contours
e nclose sta te d  pe rce nta ge s of a ll colla r
loca tions. High-, me d ium-, a nd  low-d e nsity
a re a s a re  the  50%, 75%, a nd  95% utiliza tion
d istribution contours, re spe ctive ly.
Band wid th calcula te d  with the  plug-in
me thod .
Figure  shows d istribution of fe ma le s known
to have calve d .
Source :
W elch, Pricha rd  e t a l. 2022

Postcalving (June 16 - June 24) Mosquito (June 25 - July 15)

Seasonal Distribution of Female Caribou in the Central Arctic Caribou Herd
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in fo rm atio n  m ay n o t m eet Natio nal Map Accuracy
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Figure 3.12.7
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1990–2018 (te le m e try da ta b a se  from
ADF&G, North Slope  Borou g h, BLM, a nd
 ConocoPhillips Ala ska , Inc.). Contou rs
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a re a s a re  the  50%, 75%, a nd 95% u tiliza tion
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Bandwidth calcu la te d with the  plu g -in
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Sou rce :
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b. BLM 2013a
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