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S H E A R  
S T R E N G T H  'N'  VALUE 

Ls 
BLOWS PER 300 mm 

A D D l T l O N A L  

LAB 

T E S T I N G  

W A T E R   C O N T E N T  S A M P L E  
SOIL D E S C R I P T I O N  k - 

Silu 
in 

- 

V 87 

V 165 

WP W WL - 
Sea Floor 

Very soft to soft, grey, 
silty CLAY 

- 
0.0 

z4- 

- 10.0 

Stiff  to hard, grey silty 
CLAY laminated, some clear 
horizontal ice lensing up 
to 2 thick(V9) and 
ice-bonded regions, traces 
of fine sand, occasional 
shells 

No recovery 

I 

=19.4 KN/m3 
Consolidation 
U Triaxial (2) 
pet 225kPa 
Cc =0.25 



1 T S H E A R  
S T R E N G T H  

L Po 

'N '  VALUE 

a 
B L O W S   P E R  300nm 

W A T E R   C O N T E N T  A D D I T I O N A L  

L A B  

T E S T I N G  

5 A MPlE 
SOIL D E S C R I P T I O N  k I 

l o b  
in 

l 

-10. c 

- _- - 
13.1 

- 
15.2 

-20.0 

H 
' ~ 1 8 . 8  KN/d 
E o n s o l i d a t i o n  
PC. 2% a 
Cc 0.38 

P 88 

P 77 
L 7 4  

P 31 
F 67 

b 29 
F 150 
F 69 
L 90 

P 36 
I, 55 

P 80 R 72 

P>215 
F> 2 50 

s i l t y  CLAY (as above) F - 1 . 4  

- 1 . 2  

- 1 . 4  

-1 .2  

.1.8 

.o. 1 

""""" - I  
Firm to  stiff, g r e y  s i l t y  - 
CLAY, trace of f i n e   s a n d  y.0 

o c c a s i o n a l  s i l t  p a r t i n u s ,  
- 

n o   v i s i b l e  ice or ice bondir g 

In t e rbedded ,   dense  t o  v e r y  11 
dense ,   g rey  t o  dark-grey/  - 
black SILT, a n d   s t i f f ,   f i n e  
sandy s i l t y  CLAY, l a m i n a t e 4 1 2  
some o r q a n i c s ,  ice c r y s t a l s -  
and ice bonding (Vx ,Nf) 

II I 

L 
L 



- 
DEPTH 

[ m  1 

1:100 
7 

- 20 .  

. -  
2 2 .  

- 30 .  - 

RfCORO OF 6OREHOLE BH 1 

UTM OR10 ZONE 8 WAD 72 

SITE NAML Sauvrak LOCATION CO-ORDS: N 7 754 352 E 436 726 DAfUMtk. floor 

8ORtHOLt MI Rotary D I A M ~ L I I K ) . ~ ~ ~ ~  BORING M L :  October 6 ,  19131 WATER DEPTH, 27 m 

SO11 D E S C R I P T I O N  

Interbedded SILT and 
sandy s i l t y  CLAY 
(as  above) 

"""- 
Compact to dense,   grey 
mottled  dark-grey,  f ine 
SAND and SILT, a t race  to 
some c lay ,   occas iona l  
c layey   l ayers .   F ie ld  
records  indicate possible 
presence of s o f t e r   l a y e r s .  

S A M P L E  

* -0.3 OC i n  a s i l t y   c l a y   l a y e r  
-1 .2  O C  i n  an ice-bonded s i l t  layer  

- 
ramg 
.C - 

-0 .-I 
- 1.:  

-1.a 

0.5 

-1.7 

S H E A R  
S T R E N G T H  

3- 

'N '  VALUE 
n 

B L O W S  P E R  3 0 0 a m  

A 60 

W A T E R   C O N T E N T  

7 

k 

E 

A D D l T l O N A L  

L A B  

T E S T I N G  

IH 

No recovery 

IH 
No recovery 

M 



-@ I 
" - 

DEPTH 

I m  I 

I : I O 0  

- 30 .0  

31.1 

-40.0 

RECORD OF BOREHOLE BH 1 

SOIL D E S C R I P T I O N  

as above 

Interbedded, very stiff to 
hard, grey, .silty CLAY and 
fine sandy SILT, laminated, 
thin  lenses of fine  sand, 
organic  horizons,  some 
ice-crystals  and  inclined 
clear  ice  lenses up to 2mm 
thick (Vx, Vr). Some ice 
bonded regions 

S A M P L E  
S H E A R  

S T R E N G T H  
'N '  VALUE 

O 
BLOWS PER 300mm 

' I  

W P  W W l  - 
I 

~~ ~ 

A D D I T I O N A L  

L A B  

T E S T I N G  

I 

t -20.0 m/m3 

PC = POOkf2a 
c c  = 0 . Z L  

Consolidation 

I 
(=20.2 M / m  
:O Triaxial 
:onsolidation 

3 

f?,s*owe 
6 = 0,/3 



I 

A D D I T I O N A L  

L A B  

T E S T l N G  

'N '  V A L U €  

D 
B L O W S  P E R  300om 

W A T E R   C O N T E N T  S H E A R  
S T R E N G T H  S A M P L E  

SOIL D E S C R I P T I O N  - 
Temp 
‘C - 
1.8 

1.7 

2 .O 

1.9 

- 

-p 128 

~~ 

-40.0 

46.5 

- 

lnterbedded silty CLAY and 
sandy SILT 

H 

I 126 as above) 

F 98 
L 116 
P 174 
F 127 
L 105 
P 1.00 
R 211 

31 
H 

Cu Triaxial 
&onsolidation 

P? = 5/ocypa 
cc = 0.20 

r=20.1 m/m3 

End of Borehole 
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LOCATION: SAUVRAK 
UTM COORDINATES: 7 155 720 m N. 434 810m E.  WATER  DEPTH. 29.4 m 

~~ ~~ 
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CONE PENETRATION  TEST  DATA 
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14 

26 

28 

3c 
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40 

>CATION:  SAUVRAK 
JINATES: 7 7% 180 m N. u1 775 m E. WATER  DEPTH: 29.6 m 

SOIL  DESCRIPTION CROUNO ICE 
T ' C  

NOT FROZEN 

I I  

" BOREHOLE LOG AND  LABORATORY TEST RESULTS 
f- ti;EO.C),tC11U 

CONE PENETRATION  TEST  DATA 
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1 1  I L  OCATION:  SAUVRAK 

y- 

i 

- I  

I Li 

ND Of BOREHOLE 60.4 m (89.7 m El.1 

BOREHOLE LOG AND  LABORATORY  TEST RESULTS 
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LOCATION:  KUGDJUK 
UTM COORDINATES 7 7 8 1   0 7 0 m . N .  452 635 m E. WATERDEPTH 43.6m 

SOIL DESCRIPTION  GROUND  ICE 

40 - 

50 - 
- - 

60 - 

- 

70 - 

80.  

" 

90 - 

lm 
r 

I v*5x'b-m 

. "~ 

SLEEVE S U N  
FRICTION 



LOCATION: KRINGALIK I I BULK DENSITY 1 
UNDRAINED W E A R  STRENGTH 

Ikib...ulr) 



x 

I 

BOREHOLE LOG -OFFSHORE BORROW 

t o  some b l a c k .   o r g a n i c  
s p o t s ,  firm t o   s t i f f ,   h i g h  
p l a s t i c i t y ,   m o i s t ,   v e r y  
t h i n  l a m i n a t i o n s  

- t r a c e  o f  some s i l t ,   s t i f f  
d a r k   g r e y  

- s i l t y ,   p a r a l l e l   e v e n  
l a m i n a e   a t  10" ' d i p ,   h i g h  
p l a s t i c i t y  

- f i r m  t o   s t i f f ,   v e r y  t h i n  
t o  t h in ,  e v e n   p a r a l l e l ,  
h o r i z o n t a l   l a m i n a e ,   m o i s t ,  
d a r k   g r e y ,   o c c a s i o n a l  
b l a c k   o r g a n i c   s p o t s  

- s t i f f   a s   a b o v e  
-3 mm t h i c k   i c e  i n  s i n g l e  

v e r t i c a l   a n d  2 c o n j u g a t e  
h o r i z o n t a l  l enses, 
v a r i a b l e   p l a s t i c i t y  

-same as  above 

(-49.6 m E l )  

W 
J 
a 
5 a 
v) 

1 

2 

GROUND  MOISTURE  CONTENT % O  
ICE SILT% . 

DESCRIPTION 

D50 (microns) A 

BOREHOLE No I HB82S04 
I PAGE 1 OF 1 



BOREHOLE LOG -OFFSHORE BORROW 

E =  
- Y  

i ;  
3L 
L 

SOIL DESCRIPTION 

I 4 CLAY AND S I L T  (CH)-moist t o  
1 -  

2 -  

3 -  
- 

4 -  
- 

5 .  
- 

6 -  
- 

7 -  

8 -  
- 

9 -  

damp, h i g h l y   p l a s t i c ,   v e r q  
t h i n  e v e n   p a r a l l e l ,  
ho r i zon ta l   l am inae ,  some 
b lack   o rgan ic   s t reaks   and  
spo ts ,   da rk   g rey  

- s t i f f ,  as  above 
-as  above,  laminae  dipping 
a t  10" 

-as  above, h o r i z o n t a l  

-as  above, r e t i c u l a t e   i c e  
laminae 

i n  3 t o  6 mm lenses,  
f r a c t u r e d ,   v a r i a b l e  
p l a s t i c i t y  

E 

-as  above 

END OF BOREHOLE 9 .5  m 
(-50.0 m E l  ) 

3 

GROUND 
ICE 

DESCRIPTION 

NOT FROZEN 

Pd= 5q Mo- 

Vr trace 
Vr 10% 

MOISTURE CONTENT % 
SILT% 

D50 (microns) A I 



BOREHOLE LOG -OFFSHORE BORROW 

f 
i. 

SOIL DESCRIPTION 

CLAY AND SILT (CH-CL) - s t i f f ,  
damp, l o w   p l a s t i c i t y ,   v e r y  
t h i n   l a m i n a e  some b l a c k  n r  
organic   spots   and  s t reaks,  
dark   g rey  

r o o t   h o l e s ,   h i g h   p l a s t i c i t y  
- t r a c e s  o f  v e r t i c a l   b l a c k  

-occasional  black  organic 
s reak and spot S ,  low 
p l a s t i c i  t y  

- 3  mm thick  horizontal 
candled ice encountered  at 
6.12, 6.15, 6.29, and 
6.57 m,high p l a s t i c i t y  

-as  above,  no  visible  ice 

END OF BOREHOLE 9.2 m 

(-50.6 m El) 

GROUND I MOISTURE  CONTENT % 
SILT % . ICE 

DESCRIPTION I 



BOREHOLE LOG -OFFSHORE BORROW 

I 

SOIL DESCRIPTION 

CLAY AND S I L T  ( C L )  - s t i f f ,  
var iable   plast ic i ty ,  
moist, very t h i n  even 
parallel  horizontal laminae 
some black  organic  spots 
and streaks,  d a r k  grey 

-no recovery 

END OF BOREHOLE 7.6 m 
(-45.1 m E l )  

GROUND I MOISTURE  CONTENT % 
SILT% ICE 



BOREHOLE LOG -OFFSHORE BORROW 

I-: IT 

u‘ 
O C  
a -  SOIL  DESCRIPTION 

- - CLAY AND SILT (CL-CH) -some 
- 1  - sand, trace o f  gravel , be- 

coming very thinly  laminat- 
ed a t  0.6 m ,  s o f t ,  high - *  plas t ic i ty  becoming s t i f f ,  
d a r k  grey 

- 3 - - interbedded  with  thin beds 

- 4 - sand with trace of clay 
” of gravelly  fineLgrained 

- becoming: a t  3. O m hard ,  

- - variable  plasticity 
1 ami na ted 

- a t  7.6  m; a thin bed o f  
fine-grained sand w i t h  

GROUND 
ICE 

MOISTURE  CONTENT % 0 

SILT % . 



I 

BOREHOLE  LOG -OFFSHORE BORROW 

1 

1 

END OF BOREHOLE 12.3 m 
( -28.3 m E l )  

L 

100 200 300 400 500 

O50 (microns) A 

WATER DEPTH (m) 16.0 DATE  DRILLED 1982 
COMPLETION DEPTH (ml  12.3 LOGGED BY JC C 
DRILLING RIG SIMCO 5000 LOCATION 7714770N 



BOREHOLE LOG -OFFSHORE BORROW 

i 

SOIL DESCR IPTION 

f ine  sand, so f t ,  low 
plasticity,   moist ,  homo- 
geneous, s t ructureless ,  
medium grey, black  organic 
lens a t  0.49 m ,  clay s t i f f  
a f t e r  0.49 m ,  sand layer 
from 0.59 t o  0.72 m 

- s t i f f ,  very thin even 
paral 1 el  horizontal 
laminae, some organic 
streaks,  d a r k  grey, low 
p las t ic i ty  

-very s t i f f ,   t r a c e  small 
s he1 1 fragments 

-50 mm s i l t   l ens ,   mois t ,  
nonplastic, dark  ol  ive 
grey 

-very s t i f f ,  damp, high 
p las t ic i ty ,  very thin ever 
paral 1 el  horizontal 
laminae, d a r k  grey, some 
black  organic  streaks 
( C L - C H )  

- s t i f f  
-very s t i f f ,  3 mm 
horizontal  ice  lens, notec 
high p las t ic i ty  

-very s t i f f ,  3 mm 
horizontal  ice  lens 

- s t i f f ,  very thin even 
parallel laminae dipping,,, 
l o " ,  20 mm ice  crystal 
formations 

11 

GROUND 
ICE 

DESCRIPTION 

MOISTURE CONTENT % O  

SILT% 9 

D50 (microns) A 
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BULK  DENSITY Ih4qm”) A 

1.4 1.6 1.8 2.0 
PLASTIC WATER LIOUID 

LIMIT  CONTENT 1%) LIMIT 
t 

UNDRAINED SHEAR  STRENGTH 
Ih~loPauahl 

. pocket of black silt at 1.95 m depth 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

LOCATION:  NORTH  UKALERK 
UTM COORDINATES: 7  792  690 m. N.  586 925 m. E. WATER DEPTH: 34.8 m 

GROUND ICE SOIL  DESCRIPTION - . . - - . . - . - - 

CLAY  (CL) .  with some IlIl and with a trace of fine.grained sand. with 
thin even horizontal parallel continuous laminae, soft. N O T  FROZEN +1.7 

INTERBEDDED  SILT and CLAY 
1.4 m (46.2 m El.) 

SILT  (ML) . wlth trace of fme.grainedsanrl  near  upper extent, firm, grey 

Y  !CL) .  becominq silty  with depth, firm*  of low plasticity,, dark grey 
mtcrbeds wlth very  thon  lammae, horlzontal. even, continuous and 
parallel 3.0 m (-37.8 m El.) 

dlscononuour. curved. nonparallel laminae,  compact. dark olive grey 
3.5 m (-38.3 m €1.) f 

D ISPI . fine-grained with trace of silt, uniform, dense (estimated)@ 

SAND and SILT (SM) . with trace clay and  trace of shell IramentS. 

. some silt at 4.3 m 

to 5.0; thin bed of SILT (ML). with trace of sand, trace of shells. 
even  thon parallel Iamlnatlons, sott, 01 low Plasttcltv. 
dark grey to black (organic?) 

5.6 m 140.4 m El.) 
SILT  (ML) -wi th  trace of finewained sand. tram of clay. soft to fine. - 1.1 1 . 1  I I with depth 

of low plasticity. dark olive brown, becoming more  clayey I 

SAND (SPI .  fine.grained with t r xe  of silt, trace of fine - gravel up to 12 mmd, dense (estimated) light olive grey 

SANDY  SILT  (ML) .trace of clay. thinly laminated, stiff, friable 
- dark brownish grey 

SANDY  CLAY ( C L ) .  with some silt, uniform. dark  grey 

- END  OF  BOREHOLE 10.0 m t.44.8 m El.) 

1 
I 

UNORAINEO SHEAR STRENGTH 
lkdoVau.lal 

LEGEND 
DRILLING COMPLETED: 82/08/03 SOIL  SYMBOLS  SHEAR  STRENGTH 

DRILLING  RIG:S5000/MV  BRODERICK ,..:::.'.':. 
LOG COMPILED BY: JPRlMJRW 

TEST  IDENTIFICATION  NUMBER 

. V~n, UUT,,rr,al 
t TO."*". FallCon. 

0 Volcan Vane CU ltmsml 

DS Dlrect Shear S V W Salmatv 
TO TOR 
Ca Calor8merrv SAND S I L T   C L A V  

BOREHOLE LOG AND  LABORATORY TEST RESULTS 



BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 
CONE PENETRATION TEST DATA 

100 200 300 
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LOCATION: EAST AMAULIGAK 
UTM  COORDINATES: 7 772 730 m. N. 549 085 m. E. WATER DEPTH: 33.5 m 

I 

BOREHOLE LOG AND LABORATORY  TEST RESULTS 



LOCATION: EAST AMAULIGAK TIMË: 1630 hrs. 
UTM COORDINATES: 7  772  730 nt N ; 548 O76 m E WATER DEPTH: 36.6m 1 

SOIL DESCRIPTION 

with black  organic specks, low plasticity. sof t  dark  grey 

G u  n o w  in drilling mud - 
prior m nmpling 

Em 8.4 m (46.0 m El.) 
SAND (SP) finegrained with some medium grained and trace of silt, 

dense to very  dense (estimatedl. olive brown. 

NOTE: Ships mowmtnt CWSJS 

early tumindon of bonhole. 

GROUND ICE 

~~ 

NOT  FROZEN 

LEGEND 
SOIL SYMBOLS SHEAR  STRENGTH  TEST  IDENTIFICATION 

BOREHOLE DEPTH: 23.0 m 

LOG COMPILED BY: JPR 
a a I Min.VaM A UU Trhxhl 

+ Torrw O U n r n n t l d  m m p .  c . canrnlaation T . T~I.~M ~ h r r  
TS . 1h.w &min 9 . C.W. Smlinlty 

O Nlmn Vmn CU Triaxial D I .  DlmC 8ku X . X-&* Dfflr. 
SAN0 SILT CLAY 

BOREHOLE  LOG AND  LABORATORY  TEST  RESULTS 
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LOCATION:  KASLUTUT PITE 1 TIME: 0035 hrs. 
UTM COORDINATES: 7 767 72U m N 402 010 m E WATER DEPTH 

I I I s 4  I SOIL DESCRIPTION 

. 32.2m 

GROUND ICE 

"ole" 

*.I.*.. 

h. 10s -1.1 

..-*..r*W 
-,.I 

.IJ 

.IJ 

BOREHOLE  LOG  AND  LABORATORY TEST RESULTS 
~- ~ 



I: 32.2 m 
hrs. 

GROUND ICE 
T 

.-. L-h u 

it 



BOREHOLE  LOG AND  LABORATORY TEST RESULTS 
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LOCATION:  AKPAK  SITE 2 TIME: 14; 
UTM COORDINATES: 7 790 825 m N 529 O50 m E  WATER OEP 

I SYU.I $ I SOIL  DESCRIPTION 

m. 
39.0 m 

GROUND ICE 
l-C 

IO. S " a Z , *  

t 
't 
" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

BOREHOLE LOG AND  LABORATORY  TEST  RESULTS 
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LOCATION: SOUTH UKALERK SITE NO. 2 TIME: ogwl hn. 
JTM COORDINATES: 7 776 ZlSm N 574 760 m E WATER DEPTH: 22.9 m 

SOIL DESCRIPTION  GROUND lC5-  
I 

r n  

10 40 M 

# 

IW n 

I 



Y 

F 

UNDRAINEO WEAR WREN1 
F R O Y V T  RESULTS 

(NI - 141 
Ikilo P m ~ a l l l  

L A l O R A l O R V  
TESTS 

"342 pP 
= 6.Q Y' 

= 36pP 

= 35f Pi 

qopp' 

TARSIUT P-45 SITE €Dl Englnedng Conrultontr ltd. e 
BOREHOLE LOG AND  LABORATORY  TEST  RESULTS 



L 

X A T I O N  TARSlUT P 4 1  SITE 
rw COORDINATES N 7 7% no E 445 730 

WATER DEPTH 24.0 rn 
ITIWEMEASURED l Z y L  I LAIORATDRV 

TESTS 

* i t . /  is, 

* 39pP 

7 3 %  

I 

TARSIUT P-45 SITE EDII Enginetring ConAtanl# \Id. ew 
BOREHOLE LOG AND  LABORATORY  TEST  RESULTS 



LOCATION: HERSCHEL ISLAND BASIN TIME: O100 HRS. 29/JULY/84 
UTM COORDINATES: 7  715 887 m N 578 482 m E WATER  DEP 

SYM. SOIL DESCRIPTION 

CLAY  (CI) .trace silt,  very soft, homogeneous,  dark  grey 

[ Driller noted slightly niffu material/ 

. occasiona!,shell  fragments Ins than 1 mm 

. occasional black organic  streaks 
L 

11 . disseminated specks of orgnnia, less than 1 % - . becoming soft 

E 

- -shell fragments,  disseminated  organics up td 15% 

~ " 

.~ 

- 
13 

. bemming with some silt, faint laminations, 

- 
14 . homogeneous 

END  OF  BOREHOLE  14.2 m(.32.3 m EL.) 

: 18.1 m 

GROUN, - 
YO1 FROZE1 

CE 

-1.2 

4.8 
4 . 8  
.1.5 
- 1  .O 

4 . 6  

0 .2  

-1 .O 

-1 .O 

0 . 9  

- - .1 .O 

1 BULK  DENSITY I h m " )  A 
1.4 1.6 1.8 2.0 

PLASTIC WATER LlOUlD 
LIMIT  CONTENT (XI LIMIT 

t 4 1  

UNDRAINED W E A R  STRENGTH 
IkiloPaUh) 

lOlC - 4101 LEGEND E BOREHOLE 
NUMBER 

BOREHOLE DEPTH: 
DRILLING COMPLETED: 29/JULY/84 SOIL SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION 

LOG COMPILED BY: JPR/PMR 
a X Man. Vana 1, UU Triaxial 

+ TWWM b U I - n l i d  Cornp. c . conmoldation T . truxi.1 Shear 
TS . Thsw Scram S . P.W.  Selinitv 

E) Pilson Var* CU Triamal OS.  Direcl Sheu PAGE1  OF  1 

'O1 

SAND SILT CLAY 

BOREHOLE  LOG AND LABORATORY  TEST  RESULTS 



I UTM COORDINATES: 7 715 887 m N 578 485 m E WATER  DEP 
I '  

- 
0 -  

2 -  

4 -  

6 -  

8 -  

10 - 

12 - 

14 - 

16 - 

18 - 

20- 

22 - 

24 - 

26 - 

28 - 
L 

:'I SOIL DESCRIPTION 

!- CLAY (CI) . trac. of salt and organics, homogeneour, very soft, 
2 medium  plastic, vcry dark  olive grey 
- 
- 
3 .occasional shell fragments - - 
4 .high plastic - 
- 
S - - 
6 

END OF BOREHOLE 7.8 mb25.7 m EL.) 

LEGEND 
DRILLING COMPLETED: 29/JUL/84 SOIL  SYMBOLS  SHEAR  STRENGTH  TEST  IOENTIFICATION 
BOREHOLE DEPTH: 7.8 m + Tornn. 
DRILLING  RIG: SlMCO 5000 (KIGGIAK) 

NUMBER 

Uncon1m.d Cornp. C . ConloIdaIan T . T1u.d S k a f  
. .::. . . T E .  T b w  Stram S . P.W. S.llnltv . ,:. :. :,:. 
SAND SILT  CLAY 

D Pilcon vane CU Triaxial OS. D i r m  S h w  PAGE1 OF 1 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



LOCATION: HERSCHEL ISLAND, THETIS BAY. TIME: 1415 HRS. 9IAUG184 
UTM COORDINATES: 7719 401 rn N  579734 rn E WATER DEPTH: 6.8 rn UNORAINEO SMEAR  STRENOTM 

IkiloPawlsl 

1 ICE 

JOB 

BOREHOLE DEPTH: 1 I DRILLING RIG: SlMCO 5000(KIGGIAK) 
I nfi PnMDtl c n  R V .  YU! I / D L l  D eamn C I ,  T F I  AY 

DRILLING COMPLETED: 9/AUG/&Q SOIL  SYMBOLS S H E A R   S T R E N G T H   T E S T   I D E N T I F I C A T I O N  H 
- - . . - . - - - ' N U M B E R  

X Mon.Vanr A U U T r w i a l  
+ Torranr Unsonfindbrnp. c . Consolidation T . Tria.mlShear 

a Pilcon Var* C U   T t w i a l  
1 s .  Th.* Strain S . P.W. Sllonotr 
OS. Dorrct Shrr  PAGE 1 OF 1 

BOREHOLE LOG AND  LABORATORY TEST RESULTS 



18 - 

- 

22 - 

24 - 

26 - 

28 - 

" a  I SOIL DESCRIPTION 
I 

CLAY  (Cl) .tram  to some silt,  with organic  pockets  and  shell 
fragments,  homogeneous, firm, medium plastic,  very dark greV x 3z - .soft layer a t  4.4 m - 

S =  . becoming silty and friable, 10 mm by 30 mm organic 
pocket and 4 mm diameter drop stone  at 5.9 m - 

6.9 m (.13.3 m El.) ""_ """" 

(OL) .trace of clay  and  sand,  dense lestimatedbdark 
greyish  black 

-sand mixed with clay a t  7.3 m 
. 10 mm-thick black organic  layer a t  9.4 m 

"""""""A 
13.0 m 1-19.4 m €1.1 

Pl .soft layer at 18.25 m 

. vcry strong odorpedium plastic 

.thin shell  layer  at 21.5 m 

.very strong odor 

.thin layer of uniform&eqrained !andat 24.5 m - 
18 - organic  layer 60 mm  thick on 10' angle  at 24.8 m 

END OF BOREHOLE 24.9 m (-31.3 m €1.) 

GROUND 

01 FROZEN 

FROZEN 
Vr 

Ioc) 
E 

1 . l  
.O .4 

-0.7 
-0.5 

-0.3 

O .4 

O .7 

-0 .E 

-1 .O 

-1 .1 

-0 .E 

' .O  .5 

.1 .4 

.O .d 

.1 .( - 
-2 .1  

-0 .! - - 

BULN DENSITY 1 ~ ~ ' ' )  A 
1.4  1.6 1.8 2.0 

ASTIC  WATER 
IUIT CONTENT IXI LIMIT 

L I a u I I  

20 40 60 80 

E3 BOREHOLE 
NUMBER 

T084 SO2 

PAGE 1 OF 1 

UNORAINEO  WEAR  STRENGTH 
IhiloPaIulsl 



O 

2 

4 

6 

8 

1( 

1: 

14 

1f 

1f 

2c 

2i 

24 

21 

21 

r LOCATION:  HERSCHEL  ISLAND.  THETIS  BAY  TIME:1630  HRS  10/AUG/84 
TI )TM COORDINATES: 7 718 902 m N 579 805 m E WATER DEP 

jYM. 2 SOIL  DESCRIPTION 

4 CLAY ( C H ) .  traœ of silt, soft becoming firm a t  0.4 m. 
2 dark olive grey """"""_ 1.4 m (.10.8 m €1.1 

AY and SAND  (CL/SM) - interbedded 
Clay silty, traœ of organics.  very dark grey.  inte!bedded&h_ 

. Drillernoied gravel  at 3.7 m" 
silty  uniform, finegrained sand 

. Sand  layers from 3.10 to 3.25 m. 3.65 to 5.37 m, 
dense (estimated) 
""""""",, 5.8 m (-15.2 m El.] 
Y (CI1 .tram silt a n d  sand,  homogeneous,  stiff,dark  grey 

-wi th  black, organic, finegrained sand  layers 10 mm 

.Organic sand infilling fissures 
- Driller noted harder drilling 

Becoming stiff  to hard. tram shell fragments,(till-like) 

thick a t  6.2 and6.4 m 

- pocket of wet soft day at 12. 5 m 
"""""" 13.2 m (-22.6 m El.] 

SILT (ML-OLI -some clay. homogeneous, highly organic for top 
200 mm, dark olive grey 

"-""""" 16.3 m (-25.7 m El.) 

(CL) -some stlt, trace finegrained sand,  organics  and shell 
fragments, bedding at IOo angle to horizonta1,stiff 
very  dark  grey 

H: 9.4 m 

GROUND 

1 NOT  FROZEN 

E 
P C  

O.(  

1 .: 
1.1 

O .c 

4.7 

0.4 

- 

4.4 

1 .: 

O .3 

-1 .c 

.1 .4 

4 . f  

.1.3 

.1 .c 
z 

LIMIT  CONTENT (Y) LlMll 

UNDRAINED SHEAR STRENGTH 
I k i l o h r r l d  

LEGEND 'E BOREHOLE 
NUMBER 

x Min, Vana A U" Trhri.1 
t Torvans Unanfond ~ o m p .  c . Conwlaathn T . ~ r u x i . 1   bar "84'03 
I3 Pilcon V a n  CU Triaxial OS. 0ir.n S h a u  PAGE 1 OF 1 

BOREHOLE  DEPTH: 
DRILLING COMPLETED: 10 AUG  1984 SOIL  SYMBOLS SHEAR STRENGTH TEST IDENTIFICATION 

LOG COMPILED  BY: 
a TS . T h w  Stram S . P.W. Slinity 

BOREHOLE LOG AND  LABORATORY TEST  RESULTS 



I LOCATION: HERSCHEL ISLAND,  THETlS  BAY  TIME:  0155 HRS. 11/AUG/84 
ITM COORDINATES:  7718  881 m N 579  568 m E WATER DEPTH: 8.9 rn 

4 -  

6 -  

8 -  

10 - 

12 - 

14 - 

16 - 

18 - 

20 - 
c 

22 - 

24 - 

26 - 

28 - 

- 

SYM. $ SOIL  DESCRIPTION 

C L A Y   4 3 )  .very soft, homogeneous, dark olive grey 
.becoming soft at 0.4 m with trace of organia. 
dark blackish grey 2.9 m (.10.9 m El 

I 

CLAY and SAND  lCL/SMI.  interbedded 
- curved discontinuous clay layers,  occasional  organic 

pockets mixed with finegrained silty  uniform sand 
.sand  layers a t  3.6. 4.0, and 5.6 m 

5.5 m 1-14.4 m El 

CLAY  IC I )  .trace of sand,  pebbles to 5 mm, stiff, 
homogeneous dark grey (till-like) 

""""""" 
9.1 m (-18.0 m El 

CLAY and SAND  ICL/SM) .silty, trace of organics, firm 
vary dark grey 

black, organic, finegrained sand 
.bedding surfaces  and  fissures infilled  with 

llrl I 
"""""" 

.trace of silt. sand  and  organics,  Occasional  shell 
fragments, firm  to stiff, 

organic  flecks throughout. homogeneous,  very  dark 
12 even,parallel,irregular bedding 20 mm thickwith 

GROUND 

30T  FROZEN 

:E 

-0.3 
.O .2 
O 

.O .3 
-0.7 
O .9  

1 .2 

1.3 

O .4 

-a .z 

-0.7 

4.9 

O .2 
epe 

BULK DENSITY IMgrn") A 
UNORAINEO WEAR STRENGTH 

Iki lo larubl  
PLASTIC WATER 

LIMIT CONTENT (YI LIMIT 

BOREHOLE LOG AND  LABORATORY TEST RESULTS 

BOREHOLE 
NUMBER 

PAGE 10F 1 



D 

Is. 

X0E.S 

*zc=s 

X8Z.S 

AUOlVUoBVl 
91E31 

n I 



LOCATION AMAULIGAK F 65 
~~ 

WATER DEPTH m.7 m 

5 hrf I 

#ROUND ICE 
E X R I P T I O N ,  I 

*r1ozc* 

0 
WPR 

BULK  DENSITY A 

r u s T l c  LlOUlO 
L I $ I l  - Llylr - 
WATER  CONTENT (XI 

SHEAR  STRENGTH 
UNDRAINED 

nc - 14 
IkP.1 LABORATORY 

TESTS 

. Z n %  

t-3.4u 

E - 3.2 x 

SA 

'sp, 

E - 3.1 X 

AYAIILIGAK F 65 BOREHOLE  LOG AND LABORATORY TEST RESULTS 
CONE PENETRATION  TEST  DATA 

ecn A 



IUVRAK F43SITE WATER  DEPTH 27.0 m 

4 

1 
GROUND  ICE 
>EsCRIPTIDN 

W E A R  STRENGTH 
UNDRAINED 

(LRI LABORATORY 
TESTS 

P 

E M  Englncctlng  Conrullanlr Ild. & 
BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 

CONE PENETRATION TEST DATA 



O 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

LOCATION  AMAULIGAK 1-85 WATER DEPTH 31.0 rn 
UTM COORDINATES 7 774  810 rn N 544 954 rn E  (TIME  MEASURED  1430 hr/ I 

SOIL DESCRIPTION I s .  

CLAY (CL) -soma silt. solt. dark grey 

Note: Sampling did not begin until 4.5 m. 

top interml is h m d  on mm &te 
Thh.nfon roil dncrption for this 

M d  previous bonhohs advM& 
at Anuuligak _. . 

. rom silt. n r y  thin Iam~nrtions. I8minations parallel. even.mntinwur, 
low  plasticity. lirm, dark (*cy 

2 mm lamination 01 tineqrainad sand 

. (raw 01 limqfainrd sand. numrous shell lrapmnts.  black orwnic 
silt  lens 

. at 15.54 m Peat and  black  organic  silt,  black  and grey laminations 

15.79 rn 146.79 m €1.1 

SAND (SPI . som ~ 1 1 1 .  trace 01 organta. many tolnous organia (rootsl, n r l i a l  
orlenlatmn. line.gramcd sand,  black  organlc  silt  pockets.  compact. 
salt and pepper textwe. grey 

1 mm to 2 mm thick . mmpact. non.woody, Ilne-tebrous p a t  

END OF BOREHOLE 17.75 m 148.75 m El.) 

DESCRIPTION-, 
GROUND ICE 

UNFROZEN- 

I I  

SHEAR STRENGTH 
UNDRAINED 

(kPa1 LABORATORY 
TESTS 

S = 3.0% 

s = 2.6% 

s = 3 3 %  

S = 2.5% 

s = 2.7% 

DRILLING  RIG Sima, 5000 
LOG COMPILED BY MLHlKWJ 

AMAULIGAK 185 BOREHOLE LOG AND  LABORATORY  TEST  RESULTS & ew 
. .. 



LOCATION  AMAULIGAK 1-65 WATER DEPTH 31.4 m 
UTM  COORDINATES  7  774 830 m N 545 450 m E  (TIME  MEASURED 0900 hrr ) 

. t r a a  of organics. trace of shell fragments. soft 

T DESCRIPTIONT., 
GROUND ICE 

INFROLEN 

1.7 

2 .a 

11 

1 ULK  DENSITY 

SHEAR STRENGTH 
UNDRAINED 

(kqa) LABORATORY 
TESTS 

S = 3.1% 

S = 4.1% 

s = 3.4% 

DEPTH 15.1 m 
TED 84.10 -02  

AMAULIGAK 165 BOREHOLE LOG AND  LABORATORY  TEST  RESULTS LP; eoa 



I 

LOCATION AMAULIGAK F-24 BEAUFORT SEA WATER DEPTH 32.6 mtrm 
UTM COORDINATES 7 772 394m N. 552 152111 E. (TIME  MEASURED 03:43 hl. 1985-OS-O1 

SYMBOL DESCRIPW!Dl. SOIL DESCRIPTION GROUND ICE 

O ld 

NOTE:  Impling did  not begin until W.Om brlow wabed. CPT ln11 AFBSC06. I 

I I  
CONE R ~ F U ~ A L  

CLAY ICI1 . ud silt. t r a m  of f imgainrd und. thinly I r m i ~ t 0 0 ,  e m .  horirontal. I I  

I NOTE: sJI.Md sand interfacm noted by drillw at eppox. 6!jm 

pq .. . . 65.0111 147.6111 El 

SAND (SPI . l#ne&ned. t r a u  of tilt. komoynoua. dark brown 

I BULK  DENSITY .I 
LABORATORY 

TESTS 

P W  rn 

3 

P l 8  

Pl* ppt 

Pl6 pn 

AMAULIGAK F-24 



UT - 

1 -  

2 -  
TL 
37 - 
JO - 

40- 

42 - 

U -  

46 - 

1 

LOCATION  AMAULIGAK F-24 BEAUFORT SEA WATER DEPTH  31.1 
'M COORDINATES 7 l72 337 m N 552 081 m E (TIME  MEASURED 13:OO I hn 1 9 ~ 0 s )  f 

SOIL DESCRIPTION I 

1 (nt .  bv drillerl, dark *eV 

I wry rtilf. dark grey 

F 

I NOTE: b n p  o u r   t o   p m r w m t e r .  
Comwtmd 10 pnsuwrnur  tnm 
b r t w n n 4 2 m e n d 5 l d m u e b . d  
pMtre t im.  

DESCRIPTIO 
GROUND ICE 

LABORATORY 
TESTS 



LOCATION  AMAULIGAK F.24 BEAUFORT SEA WATER DEPTH 32.6 mrtrrs 
UTM COORDINATES  7  772 329m N. 552 072111 E. (TIME MEASURED 1 5 ~ 0 0  hm.. 1985.0948 ~ 

I IW I I I IS"UBoL( ij I SOIL DESCRIPTION 
0 -  

2 -  

4 -  

c -  

8 -  

10 - 

12 - 

14 - 

CLAY ICI40 .and silt. ltace 01 organics. homo~nous. hiph plesticily, uwy 1011. 

. h o m i n g  thinly lemirulad with drplh 
d u k  #W. 

.curved parallel diawntinou~  lunination 

GROUND  ICE 

-1 .: 

-1; 

.l.i 

.1: 

-1.' 

.l.( 

4.1 

-1 .( 

-1 .: 
-1 .: 

.1.1 

0.5 

0.6 

0.4 

0.8 

0.5 

LABORATORY 
TESTS 

I I I A  Enqlnaarlng ConruIlonIr Itd. ew AMAULIGAK F-24 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



I LOCATION  AMAULIGAK F.24 BEAUFORT SEA WATER  DEPTH 32.6 m0tmS 

UTM  COORDINATES 7 772 329m N. 552 072m E. (TIME  MEASURED 16:OO hm. lS66 09.08 

. occational uamt of madiumprrlnwl und, -a, 
dmse 1nt.l. hrownish way 

1 fM I- b.sominp  fiMprriOMd with h W  lift  antmt Q 21.0m 

ISPI . pedominMtlv  madiumyaind  und with a trac. of tilt. 

. pvel lv .  Wmm maa. diuneter. rounded to tubuyubr, davav tiff 
Mt r iX  around grml 

DESCRIPTION 
GROUND  ICE 

UNFROZEN, 

-1.7 

3.c 

1.8 

1.8 
1 .e 

LABORATORY 
TESTS 

1-10 Pm 

5-20 wt 

i-12 ppl 

1-21 ppt 

'19 w t  

-27 ~ p t  

LOG  COMPILED BY MDWlTRMlRVW 

E M  EnQlnatrlng Conrullanlr Ild. d& ew AMAULIGAK F-24 



;I SOIL DESCRIPTION 

2 . paralld .?an laminations,  3mm  thick, soft to 
firm.gray to dark wry. 

1 t 
I 
SAND ISP-SM) . tram to IW silt. homomr~~ous. vary fmoqrainod und. 

uniform.M.dium~qraiMd;nd with ci& ~ ~ n b s  ktwesn 
6.7 and 6.911 bawmmp daan at 6.97~1. blow 6.97m 
fiMWainad und, silt to soma silt. soma Iaminatlons 

10.4m (44.lm 91.1 

85-08-29 ) 

GROUND ICE 
DESCRIPTjFWY oc 
UNFROZEN .1.2 

4.6 

4.a 

.1.0 

O 8  

4.1 

1.1 

BULK DENSITY 'I I SHEAR  STRENGTH 
UNDRAINED I LABORATORY 

TESTS 

€BA Engineering Conrultantr Itd. 



LOCATION AMAULIGAK 1.65 WATER DEPTH 33.7m 

UTM COORDINATES 7 775 308111 N 544973m E (TIME MEASURED 07:45 hm. 85-08.29 
I I W l  

driller notes g ~ a r e l   b t w e m  352 and 36.3 metres 

DESCRIPT!gI,O, 
GROUND ICE 

UNFROZEN 

3ULK DENSITY A UNDRAINED I 
II LABORATORY 

TESTS 

LOG COMPILED BY 

EDCI Enqlnaerlng Conrultantr ltd. dL+ etla 
BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



LOCATION AMAULIGAK 1-65 WATER DEPTH 3 3 . h  

GROUND ICE 

UNFROZEN 

4. 

4 

BULK DENSITY A 

PLASTIC 
LlFplT 

Llaulo 
LlYlT 

WATER CONTENT ( % I  
w 

O 80 

UNDRAINED 
SHEAR STRENGTH 

I kPa 1 LABORATORY 
TESTS 

S' 12 PPt 

S=16 ppt 

s - 20 PPI 

ERCl Enginaarinq Con/uItant/ W. 
BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



LOCATION  AMAULlGAK 1-65 WATER DEPTH 33.7m 
UTM  COORDINATES 7 775 308111 N 544 973111 E  (TIME  MEASURED 07:45 hrr. 8598.29 

62  - 

64- 

66- 

68 - 

70 - 

72 - 

74 - 

76 - 

71) - 

Bo 

SOIL  DESCRIPTION 

AND ISM). soma silt. fme.prained. homoynrous dense lest.). dark way 

.trace of sdt ,  uniform,  flnaqrainsd 

, DESCRIPT/p$ph 
GROUND  ICE 

UNFROZEN 

I"" 
FROZEN ., 

N b  

Nbn 

.1. 

.1.4 

.""" 78.h 

UNFROZEN 

c BULK  DENSITY 
UNDRAINED 

SHEAR STRENGTH PLASTIC 
LIVIT  LITIT ( kPr 1 LABORATORY 

TESTS 

- M PPt 

LOG  COMPILED  BY 

e m  ERR EnginearIng Conrultnntr W. &E (Gu If 

BOREHOLE  LOG  AND  LABORATORY TEST RESULTS 
3 



LOCATION  AMAULIGAK 1-65  WATER DEPTH 33.5111 
UTM COORDINATES 7 775 297m N 544 977m E  (TIME  MEASURED 13:45 hrr. 1986-09-02 

I I W  I 

SOIL DESCRIPTION 

and 51.8m 
CPT and prsnuremeter tratinp was p.rf0rm.d between mudha 

2 

DESCRIPTj&$, oc 
GROUND ICE 

1.1 

0.3 

0.3 

0.8 

0.6 

0.B 

0.1 

1 .f 

4.: 

LABORATORY 
TESTS 

DRILLING COMPLETED 1886-oeoz 
TERMINATION  DEPTH 61.0m 
DRILLING  RIG SlMCO WOO -KIGGIAK 
LOG COMPILED BY TRMiMOWlRVW 

EM Engineering Conrultantr W. AË €ma 
BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



SILT and CTAT  [CHI. trac? snells. homogeneous. soh. hlgh 
pIast1c11y. dark grey 

!race shells. some thin s d t  laminatron,. firm 

DRILLERS  NOTE:  ENCOllNTERlNG GAS AND GAS POCKETS 

L O C A T I O N   I M M I U G A K  1.06 WATER  OEPTH 34.0 m 

U T M   C O O R D I N A T E S  7 740 178m N 422 312m E ZONE 8 ( T I M E   M E A S U R E D  19:OO hrr. 1985-09.261 
Ly 

SYMBOL 5 
b! 

SOIL  DESCRIPTION 
G R O U N D   I C E  
DESCRIP&”opN ~~ 

NOT  FROZEN 

.1 .I 

.1 .c 

.0.9 

4.1 

4.1 

-0.6 

.O.E 

BULK  DENSITY A 

PLASTIC 
L l Y t T  

L lQUlO 

W A T E R   C O N T E N T  ( % I  
LIfflT - 1 SHEAR  STRENGTH 

U N D R A I N E D  

L A B O R A T O R Y  
TESTS 

SAL‘21 PPI 

SAL ”2Oppt 

METHANE  ‘8ppm 

SAL- 20 p p t  

METHANE * 14 Ppn? 

~ _____ ~~ 

BOREHOLE  LOG AND LABORATORY TEST RESULTS 



LOCATION  IMMIUGAK 1.06 WATER DEPTH 34.0 m 

UTM COORDINATES 7 740 178m N 422 3 1 2 ~  E ZONE 8 (TIME MEASURED 19:OO hrr. 1985.0936 

.118ce of vary fine und.  medium  Pl8%licilY 

BULK DENSITY A 
SHEAR STRENGTH 

UNDRAINED 

IkPaI 

PAGE 2 OF 6 

BOREHOLE LOG AND  LABORATORY  TEST RESULTS 



LOCATION IMMlUGAk 1-06 WATER DEPTH  34.0  m 
UTM COORDINATES  7  740  178m N 422 312m  E  ZONE 8 (TIME MEASURED 1g:OO h .  1985.09.26) 

44 - 

46 - 

48 - 

50 - 

52 - 

56- 

Y)! 

SILT and CLAV ICHI . homogznrour. 1011. high Plarlicltv, drrk o w .  

medium  plarticily. 

n . osusional thon ~ l t  Iaminar~onr. low plastocotv 

n NOTE: Boundaries defined by slatnc cone penetr.+tton tells 

n . t r u e  und.  trace clay,  homogeneous. undorm. non plastic. 
demekonr) dark grey 

.some clay, horizonul parallel Iaminatoonr. low plactocsty. 
"""" 

SILT  (ML) 
54.0 m ~ 8 . O r n _ E L . ~  

dark p ~ a y  

T DESCRIPAFpYoc 
GROUND ICE 

NOT FROZEN 

0.1 

2S 

0.9 

I BULK DENSITY A I  
SHEAR STRENGTH 

UNDRAINED 

(kPa) 
LABORATORY 

TESTS 

HETHANE 18 PPm 

SAL - 29 PPI 

;AL 25 PPI 

TAL -22 PPI 

IAL  - 34 PPI 

DRILLING RIG 
LOG COMPILED  BY  MDWtBABlRVW 

SIMCO M)o WS 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



m 
P n 

- 
f 
al - E 

n 
rn a 

3 

Y 

Y 
v1 

s 
Y 
rn 
X c 
P 
W n 

62 - 

64 - 

66 - 

68 - 

70 - 

72 - 

74 - 

76 - 

parallel hornlonral Irmonauons, hqh  plasl~c~ty 

homogeneous. low Plasltclty 

DESCRIPT{T9Y a 

GROUND ICE 

NOT  FROZEN 

1 

1 .: 

- 

'Cl 

4 

7 

2 

2 

BULK DENSITY A 

SHEAR STRENGTH 
UNDRAINED 

LAOORATORY 
TESTS 

SAL- 23 PPI 

AL-  26 PPI 

METHANE  -26 ppm 

4L- 20 PPI 

BOREHOLE LOG AND  LABORATORY  TEST RESULTS 



I LOCATION  IMMIUGAK 1.06 WATER DEPTH 34.0 
UTM COORDINATES  7  740  178m  N  422 312m E ZONE 8 (TIME  MEASURED 1O:OO hrr. 1985 O9 261 1 

SOIL DESCRIPTION 
80 fwm IO w 1 l .  medtum 

82 

84 

06 

88 

90 

92 

94 

96 DRILLERS t ’ )TE DRILLING  BECOMING  HARDER B 94.2m 

90 
TE: u n a c  dctmed boundary. 

nd CLAY  ICI1 . curved p.rallel thin laminatoom. still IO very $roll. 
””“”- 

98.0m 1.132.0m  EL.! 

medlum 10 high plasIIcIty. ohve grev 

1w 

GROUND ICE 

1 

1 

O 

1 
IBULK  DENSITY A I I SHEAR STRENGTH 

UNDRAINED I 
I /kPa) 

rPROJECT NUMBER lOlC-4422 I SOIL SYMBOLS SAMPLE TYPE SHEAR STRENGTH I TESTIDENTIFICATION 1 - . . . . . - - - I 
DRILLING COMPLETED 1985-09.26 
TERMINATION DEPTH 108.3m 
DRILLING  RIG SIMCO 5000 WS 
LOG COMPILED BY MDWIBABIRVW 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



LOCATION  IMMIUGAK 1-06 WATER DEPTH 34.0 m 1 

trace of verv f m e  sand. medium plastacify 

- 
;OIL 
JNlT 

- 

MTla 
2 

- 

Tlb 
1 

LABORATORY 
TESTS 

WETHANE-  23ppm 
SAL'ZS ppt 

AL-16  ppf 

.THANE = 40 ppm 

BOREHOLE LOG AND LABORATORY  TEST RESULTS 



l u  
, SILT and CLAY  (CH) .  homogeneous, soft. high PIaslicIlY. dark grey. 

. ocusional  thin so11 lammanons. low plrsloclty 

""""--- 47.8m l.81.8m E L L  

LT (SM.MLI . vome vary Inna- tamed s8nd 1 1 x a  c h  dcnre 
horirontal, p a r a h l  bh. tr ice  m m .  kfk prey brown 

. rneddum vlarticily. 

. ocusional  thin so11 lamlnalnons. low Plrslocltv 

"""--- 47.8m l.81.8m E L L  

. vome vary Inna- tamed s8nd 1 1 x a  c h  dcnre 
horirontal, p a r a h l  bh. tr ice  m m .  kfk prey brown 

m NOTE: Boundaries defined by stattc cone penetration tests. 

. trace sand. Iraca clay. honqenrous, unllofrn. non plrsllc. 
denselconel dark gray 

.soma clay. horizonml parallel Iamonatlons. low PIaslICItv. 
54.0 m(-B8 L L  

SILT I M L I  
- - - - __ - - - - 

dark pray 

GROUND  ICE 

0.5 

1.8 

2.1 

NOT FROZEN 

0.8 

2.0 

0.9 

it" 

,ULK  DENSITY A 

PLASTIC LltlUlD 

WATER  CONTENT ( 9 6 )  

LltfIT a L l y l T  
w 

20 40 60 80 

SHEAR  STRENGTH 
LABORATORY 

TESTS 

AETHANE 18 vvm 

TAL - 29 vvt 

;AL * 25 PPI 

SAL -22 vvt 

SAL 34 ppl 

BOREHOLE LOG AND  LABORATORY  TEST RESULTS 



LOCATION  IMMIUGAK 1.06 WATER  DEPTH 34.0 rn 
UTM  COORDINATES 7 740 178111 N 422 312m E ZONE 8 (TIME  MEASURED 19:OO hrr. 1985-09.21 

I 1 
DESCRlPJLqY ~ 

GROUND ICE 

NOT  FROZEN 

LABORATORY 
TESTS 

AL- 23 ppt 

rL* 26 PPI 

ETHANE '26 ppm 

.L- 20 PPI 

TERMINATION  DEPTH 108.3111 
DRILLING RIG SIMCO 5000 WS 
LOG  COMPILED BY MDWlBABlRVW 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



L 

80 - 

82 - 

84 - 

86 - 

88 - 

90- 

92 - 

94- 

96 - 

98 - 

100- 

LOCATION  IMMIUGAK 1.06 WATER  DEPTH 34.0 ni 

UTM  COORDINATES 7 740 178m N 422 312m E ZONE 8 (TIME  MEASURED 19:OO hrr. 1985 09.2GI 
I I w  I I 

SOIL  DESCRIPTION I DESCRIP;LqN, 

GROUND  ICE 

NOT FHOZEN 
1 

1 

I 

1 

O 

BULK  DENSITY A 

PLASTIC 
LltflT - 
WATER  CONTENT ( % I  

LIauIo 
L l r f l l  - SHEAR  STRENGTH 

UNDRAINED 

WPa) 
LABORATORY 

TESTS 

SAL =21 ppt 

METHANE -62 ppm 

;AL ';14 PPt 

;AL '28 PPI 

I E T H A N E  =68 pprn 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



I 

"_ . LI. n lG 
L O C A T I O N   I M M I U G A K  1-06 W A T E R   D E P T H  Jq U 1'' I I" 

. . . - . . , 

L 

111s O?) 2bl I r- 

D E S C R I P y 3 ~ , ,  , 
G R O U N D   I C E  

NUT F I I O Z E N  

l U L K   D E N S I T Y  
"̂" 

PLASTIC LI( - lltfll LI 

W A T E R   C O N T I  

t- 

I 

I 

L A B O R A T O R Y  
TESTS 

BOREHOLE LOG AND LABORATORY  TEST  RESULTS 



LOCATION uasua WATER DEPTH 51.3m 
UTM COORDINATES 7 722 234m  N  407 288m E. ZONE 8 (TIME  MEASURED 08:OO hrr. 1985.09.27) 

’ *Oh. 

.DRILLER NOTES GAS 

OESCRIPJ~~pN,oc 
GROUND ICE 

NOT  FROZEN 

4.1 

-1.1 

-0.9 

4 . 4  

.I .a 

.0.9 

.o.a 

.0.4 

-0.7 

-0.6 

0 . 3  

BULK  DENSITY 
UNDRAINED 

SHEAR STRENGTH PLASTIC 
LlrflT a L I t p T  

c 

- 

S 

SP 
M 

SI 

M 
SI 

SP 
SI 

Ml 

SP 

I 

LABORATORY 
TESTS 

AL-32 ppt 

‘ECIFIC  GRAVITY-2.1 
ETHANE-47 ppm 

tL-26  ppt 

tL- 27 ppt 
ETHANE’GBppm 

‘ECIFICGRAVITY’2.i 
4L- 15 PPI 

ETHANE - 40 ppm 

il. ‘17 ppt 

DRILLING R I G  SIMC015000 WS 
LOG  COMPILED BY MDW/BAE/RVW 

~~ ~~~ ~ ~ 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



I LOCATION UQSUQ .L36 WATER DEPTH 51.3m 
I UTMCOC 

20 - 

22 - 

24 - 

26 - 

t I  
)RDINATES 7 722 234m N 407 288m E, ZONE E (TIME MEASURED 08:OO hrr. 1985.09-27) 

w 

% I  SOIL DESCRIPTION 

n . homogeneous.  untlorm 

GROUND ICE 
3ESCRIPTJMOpNIOC 

NOT  FROZEN 

0.4 

0.: 

0.:  

O .i 

BULK DENSITY A 

LABORATORY 
TESTS 

;AL-24 PPI 
PSD 

'SD 
iPfClF lC  GRAVITY -2. 

'SO 
;PECIFIC  GRAVITY - 2 .  
;AL-38 PPI 

.PECIFIC  GRAVITY -2.; 
'SO 

BOREHOLE  LOG AND LABORATORY  TEST  RESULTS 



I LOCATION  ADLARTOK 1-01 WATER DEPTH 56.111) 
UTM COORDINATES  7  713 634111 N  392 264m E  ZONE 8 (TIME  MEASURED 09:OO tlrr. 1985-09-2P' 

4 -  

6 -  

8 -  

10 - 

12 - 

.slight gas tenture 

.convoluted Iarninaticmr becornina I I  

BULK DENSITY A 

PLASTIC 
Llylr 

Llaulo 
LltflT 

WATER CONTENT (XI 
- SHEAR STRENGTH 

UNDRAINED 

(kPa1 

60 8^ 

LABORATORY 
TESTS 

PEClF lC  GRAVITY-2 .7  
i A L z 2 0  PPI 

PLClFlC G R A V I T Y  " 2 . 7 1  
I E T H A N E  '32 PPm 
u.19 PPI 

LOG COMPILED BY BABlMDWlRVW 

BOREHOLE  LOG  AND  LABORATORY  TEST  RESULTS 



LOCATION  ADLARTOK 1-01 WATER  DEPTH 56.lm 
UTM  COORDINATES 7 713 634m N 392 264m E  ZONE 8 (TIME  MEASURED 09:OO hrs. 1985.09.28) 

20 - 

22 - 

24 - 

I 26 - 
!! 

i - 
W 
O 26 - 
4: 

O, 30 
3 

m 
Y 
v) 

- 
W 

X 
t 
O 

m 

32- 

34 - 

SOIL  DESCRIPTION 

IraCe cl8y. conrolutrd laminallons bendmq from horczonldl 
l o  near  vetlocal. low plastic to nonphsllctty 

laminattons dbppmg 300 .  becomlng cOnvolutrd 

homogcnrous. danse 33.7 rn (-89.7 m El.)  

END OF BOREHOLE 

DESCRIPTION 
GROUND  ICE 

NO1 FROZEN 

SHEAR  STRENGTH 
UNDRAINED 

(kPa) 
LABORATORY 

TESTS 

SAL- 33 P P I  

SPECIFIC GRAVITY.  2 
SAL- 32 PPI 

SAL-23 PPI 

PROJECT  NUMBER 
DRILLING  COMPLETED SEPT. 28/85 
TERMINATION  DEPTH 33.7 m 

LOG  COMPILED  BY  BABIMDWIRVW 
DRILLING RIG SIMCO 3000 ws 

BOREHOLE LOG AND  LABORATORY  TEST  RESULTS 



CLAY -silty, homogeneous. very soll, high PlastlcitY. 

:30 ) 
~~ 

GROUND ICE 
DESCRIPTION 

NOT FROZEN 

dark olive grey I I  

trace organla , 
-1 .’ 

. bioturbated .1. 

2 

1 

. soft 

3ULK DENSITY A 

PLASTIC 
LIVIT 

LIQUI0 
LITIT 

WATER CONTENT (KI 
- 

UNDRAINED 
SHEAR STRENGTH LABORATORY 

TESTS 

=lo PPt 

=12 PPt 

=25 PPt 

:U 

=25 ppt 

,=15 ppt 

;-15 ppt 

i-21 ppt 

EBB Enginaaring Conrultantr ltd. & 
MACKENZIE  TROUGH WEST MTWOl 

RORFHOI E LOG AND LABORATORY TEST  RESULTS 

I 



I LOCATION  MACKENZIE  TROUGH  WEST  WATER  DEPTH 41.8m 

1 

DESCRIPTION 
GROUND  ICE 

NOT FROZEN 

SHEAR  STRENGTH 
UNDRAINED 

W a J  

20 40 60 80 

OIL LABORATORY 
NIT  TESTS 

- 

s=12 ppt 

s=20 ppt 

S=16 ppt 

!Tl, 

S=13 ppt 

S=14 ppt 

s=10 ppt 

CAU 

S=8 ppi 

a 

MACKENZIE  TROUGH  WEST  MTWOl EnCl Enginaarlng Conrultontr lld. & 
BOREHOLE  LOG  AND  LABORATORY  TEST  RESIJLTS 



LOCATION  MACKENZIE  TROUGH WEST WATER DEPTH 41.8111 I 

CLAY -rll ly. 3 IO 4mm thick, even parallel 
laminations, stiff, low plasticity, dark grey 4.6 I 
- bemmmg clay and silt, discontinuous 
non-parallel laminations. stiff, low plasticity 0.7 I 

wavy non-parallel laminations continuous 
.laminations at s15' to horizontal becoming 

and dlrcontlnuous below 27.53m 

. parallel even and wavy discontinuour 
lamlnations 

.very  thin even parallel larninatlons 
0.7 

.0.7 

4.7 

lULK DENSITY A 

PLASTIC 
ll!flT - LIOUIO 

LlPflT 

WATER CONTENT (%) 
20 40 60 80 

v 

SHEAR STRENGTH 
UNDRAINED 

(kPa) LABORATORY 
TESTS 

1=15 PPI 

i=20 PPI 

i-28 ppt 

,=20 PPI 

=18  PPI 

MACKENZIE THOUGH WEST MTWOl EnCl Englnaarlng Conrultantr Ltd. & 
BOREHOLE LOG AND  LABORATORY  TEST  RESIJL-TS 



r LOCATION  MACKENZIE  TROUGH WEST WATER  DEPTH - 41.9, 
UTM  COORDINATES 7 695 840 rnN 382 465 mE (Zone 8) ITIME  MEASURED 21:30 I 

SILT -some sand.  trace clay. non-parallel dismntinuoua 
and parallel continuous intervals. very fmegrained 
sand, mica platelets. non plaslie, dense 

. thln even parallel Iammalions. dense 

0 . 5  I 

4.4 

DESCRIPTION 
GROUND  ICE 

NOT FROZEN 

LABORATORY 
TESTS 

MACKENZIE  TROUGH WEST MTWOl 

- 

EnSI Englnaarlng Conrultantr ltd. 

BOREHOLE  LOG  AND  LABORATORY  TEST RESULTS 



I LOCATION  MACKENZIE  TROUGH WEST WATER DEPTH 41.8 m 
UTM  COORDINATES 7 695  840  mN  382  465 mE (Zone 8) (TIME MEASURED 21:30 I 

YI 
2 

SOIL DESCRIPTION 
-0- 

\- 
: 29 

SAND -silty.  very llne-grained, mica platelets, 
non-parallel lamlnalions. very  dense, dark grey 

- Q.1 

, """" "------- 42.2mfi2EI.) 

i- 
, 30 - 

- 
31 - 

I 

32 

homogeneous 

organic pocket 

. Ilbrous organin on a fractured plane at 50' above 
hor~ronral 

0 . 4  

GROUND ICE 
DESCRIPTION 

L 

-1 

NOT FROZEN 

BULK DENSITY A 
UNDRAINED I I 

LABORATORY 
TESTS 

,=31 ppt 

MACKENZIE  TROUGH WEST MTWOl EnFl Enginoaring Conrultontr ltd. & 

BOREHOLE LOG AND  LABORATORY  TEST RESULTS 



50 

51 

5.- 

53 

54 

55 

56 

57 

58 

59 

60 

LOCATION  MACKENZIE  TROUGH WEST WATER DEPTH 41.8m 
UTM COORDINATES 7 695  840 rnN 382 465 mE (TIME  MEASURED 21:30 ) 

DESCRIPTION 
GROUND ICE 

NOT FROZEN 

BULK DENSITY A 

;TIC LIrIUIO 
IIT - LIVIT 

,TER CONTENT (%) 
3 40 60 80 

v 

SHEAR STRENGTH 
UNDRAINED 

(kPa) 

20 40 60 80 

LABORATORY 
TESTS 

LOG COhlPlLED BY MDW / TRM / KWJ 

EDFI Enginaarlnc) Contultantt ltd. e m  

BOREHOLE LOG AND I.ARORATORY TEST RESIJLTS 



61 

62 - 

63 - 

64. 

65 - 

66 - 

67 - 

68 

. unllorm a! top becoming thinly laminated  at 
bottom of sample 

.trace  day.  Iraœ fbne.grained  rand,  dryer,  non. 
Plastic,  dark  grey 

- interbedded with clay,graduating from thin 
to medium thick laminations 

DESCRIPTION 
GROUND  ICE 

LOCATION  MACKENZIE  TROUGH WEST WATER  DEPTH 41.8111 
UTM  COORDINATES 7 695 840 mN 382 465 rnE (Zone 81 (TIME  MEASURED 2130 ) 

Y 
-1 

SYMBOL 2 SOIL DESCRIPTION 
60 -- " 

1 BULK  DENSITY A 
~~ 

SHEAR  STRENGTH 
UNDRAINED 

(kPa) 

r 
so 
U N  

- 

v1 Tl  

- 

LABORATORY 
TESTS 

=30 PPI 

PItOJECT  NUMBER l O l C .  4159 

*'$ Safld LOG  COMPILED  BY  MDW 1 TRM I KWJ 

c Cowolldatlus T TI I~XIJ I  SG + Torvane A uu ~ ~ i ~ ~ i ~ l  1 Thin Wall Tube 1 Core 
Gravel u::ty TERMINATION  DEPTH 81.50m 

DRILLING  COMPLETED  OCTOBER 13, 1984 
OO'll~tîOLE TCST IDIINTIFICATION SItEAR  STRENGTII SAMPLE  TYPE SOIL  SYMBOLS 

NUMUL R 

DRILLING  RIG  SlMCO 5000 ws x mllli valIo Q fall c~~~~~ 
OS U~ruct Shear G Gas Andyrir A Pilcun Vane D~s"'"~' 
TS Thaw Strail1 S P.W.SIIIIIIIV 

Split Spow 
Liner No Recovery PAGE 7 0 F  8 DSSDirecc Simple Q, In Situ Vano 

S I I I ~ ~ I I  

MACKENZIE  TROUGH WEST MTWOl EDFI Englnaarlng Conlultantr ltd. A eocl 
BORFHOI F I OC; Ahln I ARnRdTnRV TFST RFSIII TS 



- thln lamma 

- - - - - - - - - - - - - 2 3 . e  u 5 . z  E'r 
C L A Y  - occ.wonal very thm u l t  partmgs, very 

thinly  lamlnated,  firm to sttff, low plasticity 

-bottom 20mm of  sample is silt 

" """" ""-"" 76.3m ( . l lt?.lm El.) 
I N T E R B E D D E D   C L A Y   A N D   S I L T  - with very thin 

1111 partlngs. r u f f ,  olwe grey 

BULK DENSiTY A 
UNDRAINED 

LABORATORY 
TESTS 

MACKENZIE  TROUGH WEST MTWOl EnCl Englnaarlng Conrultcmtt ltd. e m  
BOREHOLE LOG AND  LABORATORY  TEST  RESULTS 



ohve brown 

.trace  organla.  mottled. brownish grey 

.trace  organla (pockets ),becoming very thinly laminated 
non-parallel. dlscontmuous. low plasticity 

GROUND  ICE 

O 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

.organic laminations among horizonral. parallel 
discontlnuous silty clay laminattons, high plastcity 

.very soft to soft 

-1 .. 

-1.2 

.1.2 

-1.2 

.1.2 

SHEAR  STRENGTH 
UNDRAINED 

LABORATORY 
TESTS 

& 
HERSCHEL  BASIN  HBOl 

€BR Enginoaring Conmltnntr ltd. 

BOREHOLE  LOG AND LABORATORY TEST RESULTS 



. more distinct laminations 

. blocky structure 

.trace black fibrous organics, one 5mm thick 
organic lamination 

- t r a c e  shell fragments 

.droller detects  change In Conslst~nCY 

GROUND ICE 
DESCRIPTION 

NOT FROZEN 

BULK  DENSITY A UNDRAINED 
SHEAR  (kPa)  STRENGTH 

- 

LABORATORY 
TESTS 

CU 



LOCATION HERSCHEL BASIN WATER DEPTH 55.6 m 
UTM COORDINATES 7 712 143 mN 348 175 mE , (Zone 8 )  (TIME  MEASURED 23:OO 1 

i 

- . I C E  I.". 

lULK DENSITY A 

PLASTIC 
LlhfIT - LITIT 

WATER CONTENT (%I 
20 40 60 80 

LIaum - I SHEAR STRENGTH 
UNDRAINED I 

LABORATORY 
TESTS 

HERSCHEL BASIN HBOl EOR Enginaaring Conrultnntr ltd. A I  et3a 

BOREHOLE LOG AND LAEORATOHY TEST RESIJLTS 



I J 

I 

30 - 

31 - 

32 - 

33 - 

34 - 

35 - 

36 - 

37 - 

38 - 

39 - 

SOIL DESCRIPTION 

. medfum 10 hlgh plastlcily, ollve grey 

0.6 

0 . 7  

4.5  

0.6 

. Iam~nattons at 15- to horizontal 

0.5 

. occastonal black streaks. low plasticity 

0.5  

38.5m  I.94.lm E l l  ""_""""" """" 

SAND -some ~111. fme -grained, homogeneous, unlform 
dark olfve grey 0.5 

. two 30mm thick clay lenses in sample I: 30 

.,:.....: :.,.* . 1 r ~ r  16l1. wtth IWO 2Omm lh!ck soft clay lenses 
'...I . ..., .. ._ .S ._ ._ .  '. . 
y,.,,..:..;.. 

3' Q.0 
,L .; 

DESCRIPTION 
GROUND ICE 

NOT FROZEN 

LOCATION HERSCHEL BASIN WATER DEPTH 55.6 m 

JTM COORDINATES 7  712 143 mN  348 175 mE (Zone 8) (TIME  MEASURED 23:OO 1 

- 

BULK DENSITY A 

WATER 
20 4 

I 

t. 

I 
I 

c 

t 

t 

t 

t 
SHEAR STRENGTH 

UNDRAINED 

( k W  

20 40 

LABORATORY 
TESTS 

PAGE 4 0 F  6 

HERSCHEL BASIN HBOl €BR Enginaaring Conlultantr ttd. 4& ew 



LOCATION  HERSCHEL  BASIN WATER  DEPTH 55.6 m 

UTM  COORDINATES 7 713  143 mN 348 175 mE (Zone 8) (TIME  MEASURED 23:OO ) 

NOT FROZEN 

BULK  DENSITY A UNDRAINED 

LABORATORY 
TESTS 

BOREHOLE LOG AND LABORATORY  TEST RESlJLTS 



50 

51 

52 

53 

54 

55 

56 

57 

59 

60 

LOCATION  HERSCHEL  BASIN  WATER  DEPTH 55.6 rn 

SOIL DESCRIPTION 

O.' 

dlameter aggregate, extremely  hard, trace wood fragments. 
.becoming SILT, gravel pocket with maximum 15mm 

. .. 
55.4m (-110.0m Ell "- """""""_"". 

SAND AND  GRAVEL  -medium. gralned rand, gravel tO 

mammum aggregate  size of 35mm. silty. grey ." ~ 

END OF BOREHOLE 

NOTE:  BOREHOLE  TERMINATED DUE TO  DIFFICULT  DRILLING 
THOUGHT  TO BE CAUSED  BY  COBBLES 

I I I  

DESCRIPTION 
GROUND  ICE 

NOT FROZEN 

3ULK  DENSITY A 

SHEAR  STRENGTH 
UNDRAINED 

( k W  

20 40 60 EO 

LABORATORY 
TESTS 

HERSCHEL  BASIN  HBOl Enf4 Enginaaring Conruitnntr ltd. & 
BOREHOLE LOG AND  LABORATORY TEST RESlJLTS 



C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

t 

LOCATION HERSCHEL BASIN WATER DEPTH 28m 

homogeneous. very soft. Intermediate to 
high  plasttctty.  dark  ollve grey 

.soft.  intermediate  plasticity. very dark  grey 

.small organic depslt  or iented 20" to horizontal 

.absence of bloturbation ' 

. homogeneous, f i rm 

.trace organics 

SOIL DESCRIPTION 

DISCRETE ICE LENSES 

. ICE I% SOIL. 80mm 
thick knr at end 01 

sample. horizontal 

10 

.1.0 

4.8 

DESCRIPTION 
GROUND ICE 

BULK  DENSITY A 1 
TIC LIIlUID 
IT - LIVIT 
TER CONTENT (%I  

40 60 80 

SHEAR STRENGTH 
UNDRAINED 

(kPa1 LABORATORY 
TESTS 

SHEAR STRENGTH I TEST IDENTIFICATION 1 BOREHOLE 
N I I M R F A  

HERSCHEL BASIN  HB02 EDIl Englnaarlng Conrultontr Ud. & 
BOREHOLE LOG AND  LABORATORY TEST RESIJI-TS 



L 

11 - 

12 - 

13 - 

14 - 

15 - 

16 - 

17 - 

18 - 

19 - 

10 

structure. f r m .  dark grey 

.BOX ICE & 40% SOIL 

. becoming clay and Silt 

.70% ICE & 30% SOIL 

 SOIL interval Nbn 

.go% ICE & 10% SOIL 

"9. 3mm thick ICE lenses In 1011 interval, so11 ap- 

20.2 

IULK DENSITY 

PLASTIC 
LITIT 

LI[ 
LI1 

WATER CONTENT 
O 40 60 E 

w 

SHEAR STRENGTH 
UNDRAINED 

(kPa) 

20 40 I 

LABORATORY 
TESTS 

DRILLING COMPLETED OCTOBER 15. 1984 
TERMINATION DEPTH 20.21rn 
DRILLING  RIG SlMCO 5000 WS 
LOG COMPILED BY MDW I TRM 

I 




