
















Figure 2.4-5 
Ice Pile-up (7.5 m High) Encroached 40 ft onto the Slope of Tern Island during a 25-kt 

Southwesterly Storm on July 7, 1984 
Source: K. Vaudry 

 
 

Figure 2.4-6 
Ice Rubble Pile 6 m High Formed on West Side of the Duck Island 3 Manmade Gravel 

Island during a 20-kt Westerly Storm on 15-17 October 1984 
Source: K. Vaudry 









Figure 2.5-5 
Map Showing Foggy Island Bay Sampling Stations and Table of Concentrations for 

Selected Organic Parameters and Grain Size in Sediment Samples 
PAH = polynuclear aromatic hydrocarbons; PHC = petroleum hydrocarbons; S = steranes; T = triterpanes; 

TOC = total organic carbon 
Source: Brown et al. (2004) 

 
Station 

Total PAH 
(μg/kg) 

Total PHC 
(mg/kg) 

Total S/T 
(μg/kg) 

TOC 
(%) 

Silt+Clay 
(%) 

Foggy Island Bay- 2000      
L01 610 12 62 1.0 66 
L04 400 7.7 51 0.47 60 
L06 400 11 51 0.90 94 
L07 220 6.9 20 1.5 36 

L081 280 (70) 12 (1.7) 41 (10) 0.24 (0.06) 31 (7.4) 
L09 99 1.9 11 0.49 5.3 

Mean (SD) 340 (180) 8.6 (3.9) 39 (20) 0.76 (0.45) 49 (31) 

 

Station 
Total PAH 

(μg/kg) 
Total PHC 

(mg/kg) 
Total S/T 
(μg/kg) 

TOC 
(%) 

Silt+Clay 
(%) 

Foggy Island Bay- 2002      
L01 150 2.9 15 0.59 11 
L04 400 7.1 34 0.71 53 
L06 420 6.5 32 1.2 58 
L07 340 5.9 28 0.88 49 
L08 340 10 52 0.67 6.4 
L09 84 3.4 11 0.18 9.7 

Mean (SD) 290 (140) 6.0 (2.6) 29 (15) 0.70 (0.33) 31 (24) 

Note1 – Field triplicates were collected at this station. The average value of the triplicates is reported with the standard 
deviation in parentheses 

 



Figure 2.5-6 
Concentrations of (silt + clay) versus Total Polynuclear Aromatic Hydrocarbons (PAH) in 

Sediments from Foggy Island Bay, Northstar and the Coastal Beaufort Sea  
for 1999, 2000, 2002 and 2004 

Source: Brown et al. (2006) 
 

The central line, the 95% prediction intervals, and the r-squared are from linear regression calculations.  
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Figure 2.5-7 
Concentrations of Total Polynuclear Aromatic Hydrocarbons (Total PAH) for Sediments 
from the Sites in the Beaufort Sea Monitoring Program — BSMP, Foggy Island Bay, and 

Northstar 
Source: Long et al. (1995); Brown et al. (2006) 

 
Horizontal lines show values for the Effects Range Low (ERL) and Effects Range Median (ERM) 

Note: the y axis is a logarithmic scale 
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Figure 2.5-8 
Map Showing Sampling Stations and Table Showing Concentrations for 2000 of Total 
Polynuclear Aromatic Hydrocarbons (PAH), Total Petroleum Hydrocarbons (PHC), and 

Steranes/Triterpanes (S/T) for Clams (Astarte and Cyrtodaria), Amphipods (Anonyx) for the 
Coastal Beaufort Sea, Including Foggy Island Bay 

Source: Brown et al. (2004) 

 
 

Station Species 
Total PAH 

(μg/kg wet weight) 
Total PHC  

(mg/kg wet weight) 
Total S/T 

(μg/kg wet weight) 

Summer - 2000     
N03 Anonyx 23 12 8.1 
N12 Anonyx 16 26 3.2 
N13 Anonyx 14 14 4.1 
N18 Anonyx 12 15 2.8 
L08 Astarte 13 ND 2.7 
L09 Astarte 16 ND 2.5 
3A Astarte 7.4 1.6 2.0 
4A Anonyx 18 ND 2.4 
5(0) Anonyx 20 ND 2.0 
5F Cyrtodaria 39 4.4 3.6 
5H Astarte 15 ND 4.0 

Anonyx (an amphipod), Astarte (a clam), Cyrtodaria (a clam). 
ND – Not detected. 

 
 







Figure 2.7-1 
The Stefansson Sound Boulder Patch 

 
 

N

#

20'

5'

20'

10'
5'

20'

20'

20'

20'
DS-11

20'

0 6,000
feet

Tern Is.
Liberty Is.

Narwhal Is.

Jeanette Is.

Pt. Brower

Pr
os

po
se

d P
ipe

l in
eFoggy Island Bay

20' >25% boulders & cobbles
10-25% boulders & cobbles

>25% boulders & cobbles

10-25% boulders & cobbles
Coastal Frontiers Corp. & LGL Ecological Research 
Associates Inc. 1998. Liberty Development 
1997-1998 Boulder Patch survey. Rpt. for BP 
Exploration (Alaska) Inc. 46 p. + appendices.

Alaska State Plane
 Zone 3 - NAD 27

14
7°

 4
0'

14
7°

 5
0'

70° 10'

70° 15'

70° 20'

70° 25'
Rock Cover in Stefansson Sound, Alaska

Toimil, L.J. & J.M. England. 1980.  Investigation 
of rock habitats and sub-seabed conditions, 
Beaufort Sea Alaska. Rpt. for Exxon Co. U.S.A. 
by Harding-Lawson Associates. Vol. 2 Plate 9.

Lee, R.K., and L.J. Toimil. 1985. Distribution of 
sea-floor boulders in Stefansson Sound Beaufort
Sea, Alaska. Rpt. for SOHIO Alaska Petroleum Co.
by Harding-Lawson Associates 23 p. + map.



MPI

SDI

OI B W RP NT RO E

F GGO Y
ISLAND

DU KC
A DISL N

ISLAND

NARWHAL

I LANS D

K SKARLU  I LAND

HOWE

TTE  NJEANE

  

ISLA D

 

SNO NAME   I LAND

CR S   I ANDO S SL

FOGGY  ISLAND   BAY

 

N
D

TT
R
O

AD
 

 

I
LI

N
E

E

IC
O

 

&
PPE

B
DAMI PIPELINE

A

BEAU O T     SEF R

  

A

 

I
LIM T

3ML E 
I

3 E LMIT
MIL I

3
E

 L

 

M
IL

IM
IT

DATE: SCALE:

BP EXPLORATION (ALASKA) INC.

FIGURE:

ms15521b.dgn

1" = 3 Miles

LI ERTY UNITB

 

N
O

R
T

H

July 2007

 - 25 d s a d bles10 % boul er n  cob
>  % ou ob 25  b lders and c bles

Data fom:r
lReport to SOHIO Aaska Petroleum Co.

r u  of F d sDistib tion  Sea- loor Boul er
 S din tefansson Soun , Beaufort Sea,  Alaska

Prepared by:
en a op yRichard K. Lee , S ior M rine Ge h sicist and

r . T inc eophyLaw ence J oimil, Pr ipal G sicist 
Harding Lawso  and Assocn

 

.
N t alif nia ( 85)ova o, C or 19

tLiber y Unit Outline

3 - Mile Limit

1

LIBERTY DEVELOPMENT PROJECT
BOULDER PATCH

VICINITY MAP

Data from: LGL
Prepa ed by:  r n rimm  (1998)r

 

Bia   T

r ict  > 25 % ou r CobP ed ed   B lde / ble
r c 0   BPedi ted 1 - 25% oulder/Cobble

Figure  Liberty Development Project Boulder Patch Vicinity Map2.7-1a 



Figure 2.7-2 
Relative Contribution (% total biomass) of the Predominant Epilithic Flora and Fauna 

Collected in 0.05-m2 Rock Scrapes in the Boulder Patch, Stefansson Sound, 1979-1980. 
Source: Dunton and Schonberg (2000) 

 
 
 
 
 
 

Figure 2.7-3 
Annual Linear Growth of Laminaria solidungula Blades for 8 Years at 7 Sites in Stefansson 

Boulder Patch  
Compiled from Aumack (2003) 

 Values are Mean ± SE (n=15 to 30)  
 
















