


KLOHN LEONOFF CONSULTANTS LTD. 
Civil. Geotechnical . Hydraulic December ZOth, 1977 

OUR FILE NO.: AL0889 

F o o t h i l  I s  P i p e   L i n e s   L t d .  
1600 Bow V a l l e y  Square Two 
205 - 5 t h  Avenue  Southwest 
Ca lga ry ,   A lbe r ta  
T2P 2V7 

A t t e n t i o n :  D r .  F.C. Yip,  P. Eng. 

Dear Sir: 

Re: 1977 Dempster Highway P i p e l i n e   D r i l l i n g  Program 

T h i s   r e p o r t   e n t i t l e d   " T e s t   H o l e  Logs  Dempster  Highway P i p e l i n e  Route" c o n t a i n s  

t h e   d e t a i l e d   t e s t   h o l e   l o g s  and c l a s s i f i c a t i o n   d a t a  for t h e  d r i l l i n g  program 

done  between  Whitehorse  and  Carmacks  during  September  and Octcber, 1977. T h i s  

i s  a d a t a  r e p o r t   o n l y ,  An assessment of t h e   t e s t  ho les  w i l l  be made a t  a 

l a te r  date.  

T h i s   r e p o r t   i s d i v i d e d   i n t o   t h r e e   s e c t i o n s .   S e c t i o n  A contains t h e  t e s t  h o l e  

logs and g r a i n  s i t e   c u r v e s  f o r  h o l e  numbers 77-1 to 77-25 i n c l u s i v e .  A T ruck  

mounted F a i l i n g  1000 d r i l l   r i g  was used t o   d r i l l   t h e s e   h o l e s .  Seci-ion B con- 

t a i n s   t h e   t e s t   h o l e  logs and g r a i n   s i z e  curves fo r  h o l e  numbers  77-201 t o  77-224 
i n c l u s i v e .   T h e s e   h o l e s   w e r e   d r i l l e d   w i t h  a Mayhew 200 d r i l l   r i g  t ranspor tsd  

by a B e l l  205 helicopter. S e c t i o n  C c o n t a i n s   t h e   t o p o g r a p h i c  maps w i t h  t h e  

test ho le  l o c a t i o n s .  

Y o u r s   v e r y   t r u l y ,  

KLOHN LEONOFF CONSULTANTS LTD. 

&- J .  Roy, P. Eng. 

J R/gm 

N15.6320 - 1 l th Street, S.E., Calgary, Alberta T2H 2L7 . Telephone: (403) 259-4114 a Telex: 038-24621 



SYMBOLS AND T-ERMS USED IN THE  REPORT 

T I L L  
SANDSTONE LIMESTONE 

I 
S H A L E  
ROCK 

ADDITIONAL SYMBOLS 
0 - m o i r t u r e   c o n t a n t  8 - d i s t u r b e d  bag  sample 

-unconfined  strength as per spring 
S Y  - undisturbed S H E L B Y  TUBE s a m p l e  

c a l i b r a t e d  pocket  p e n e t r o m e t e r  SPT - S t a n d a r d   P e n e t r a t i o n   T e s t   [ b i n .  B l o w  Counts)  

BURMISTER' CLASSIFICATION S Y S T E M  

STANDARD T E R M S  FOR IDENTIFYING COHESIVE SOILS 

DEGREE OF PLASTICITY 

I Low 

Medium 
High 

PLASTICITY INDEX 

0 - 5  

5 - 10 

10 - 30 
30 or more 

". -. . . 

WRITTEN IDENTIFICATION 1 
Silt 1 

.. 

Silt and Clay 1 
- - .. . . . 

Clay and S i l t  

STANDARD T E R M S  FOR IDENTIFYING COHESIONLESS SOILS 

MINOR SOIL MINOR SOIL PROPORTION 
COMPONENTS PROPORTIONS DEFINITION B Y  W t .  

GRAVEL g r o v e l  o n d  35 to 50% 

S A N D  
I orne 20 t o  3 5 %  
l i t t l e  10 to 2 0 %  

SILT s i l t   t r  oce 1 t o  10 O h  

r a n d  

r 

E X A M P L E  : PROPORTIONS 
G R A V E L  > 50% 

-some  sand 20 to 3 5 %  
- l i t t l e   s i l t  10 to 2 0 %  - 

SOIL STRENGTH GUIDELINE 

P O C K E T  PENETROMETER FOR STANDARD PENETRATION T E S T  
COHESIVE SOILS FOR COHESIONLESS SOILS 

UNCONFINED COMPRESSIVE 
STRENGTH T /  F t f  CONS,STENCY BLOWS / b i n c h e r  DENSITY 

0 .25  Very S o f t  0 - 2  Very  Loose  
0.25 - 0 . 5 0  S o f t  2 - 5  L 0 0 s  e 
o .  5 - 1.0 F i r m  
1.0 - 2 .0  S t i f f  
2.0 - 4 . 0  Very  S t i f f  

5 - 1s Med.  Dense 

15 - 25 D e n s e  

> 4  .O H a r d  >2 5 V e r y  D e n a s  

II 

Klohn Leonoff Consultants Ltd. 



SAMPLE DATA 

4 - 

5 - 

6 

7 

- 
r Y  PE - 

B 

;PT 

B 

5 PT 

B 

5 PT 

B 

S Y  

0 

S PT 

B 

S PT 

B 

S PT - 

- 

4 
4 
3 

3 
2 
2 

2 
2 
3 

1 
1 
3 

3 
2 
2 

2 
2 
2 

PERMAFROST 

N R . C .  

C L A S S  

TEST HOLE LOG 
1OCATlONSheet No. 19 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

k 0 8  Organic Cover 
. -. 

S I L T  & CLAY - trace f i n e  sand - ti-ace rootlets - slight plasticity 
- rusty sand laminations 
- greyish brown 

2.0 
"_ " . . - -. . . . . . 

SILT AND CLAY 
- trace o f  coarse sand 
- trace o f  fine gravel 
- sand laminations & layers 
- clay laminations 
- s l i g h t  to low plasticity 
- grey with rusty seams 
of  oxide 

- soft 

- 10cm. 

9.7m. 

to firm 

layer o f  fine sand 

END OF HOLE (Cont'd.) 
. . 

~ ". . 

COHESION - K g . / S a . c m .  
I l l l I l I l l  

IF IE ID  VANE A l A B  V A N €  UNCON- 
0.2 0.6 1.0 1.4 1.1 

PLASTIC WAfC R 
L I M I T  

LIQUID 
CONTENT L I M I T  

x """ 0 "---"~ 

I JOB No. AL0869 
PROJECT Dempster Highway P i p e l i n e  e- ~ .&:-" Klohn Leonoff Consultants Ltd. 'LOCATIONMP 352.0, . 2  m i  les of c m L  

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No, 77-1 
, DATE Sept. 3/77 P L A T E  



HAMMER Wf. 63.5Kg 

HT. DROP 7 6  c m .  
. -. - . . . . . 

SAMPLE DATA 

I 

I 
K . L . C .  - 

ERMAFROST 

N.R .C . 
: L A S S  

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

IOTES : 
Hole located bes ide  a small 
d i r t  road about 300 m. west  o f  
Mayo Highway. F l a t  ground .  

Hole surrounded w i t h  trembl ing 
aspen (8m.)  and pasture g r a s s .  

Ho1 e augered to 9.7 m. 

No f r e e  water encountered but  
fairly wet below 2 m.  

Piezometer standpipe installed 
to 6.4 m. 

COHESION - K g . / S a . c m .  
1 1 1 1 I I I I ~  

,F IELD VANE ALAB VANE Is- 
0.2 0.6 1.0 1.4 1.1 

PlAST IC WATER 
LIMIT 

LIQUID 
CONTENT LIMIT 

X""" 0 ---""~ 

Kiohn Leonoff Consultants Ltd. LOCAT,ON MP 352.0, . 2  m i  les L, of  
PROJECT Oempster Highway Pipe1 ine 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 77-1 

M E T R I C  



t 
I 
t 

GRAVEL S A N D  
COARSE I FINE /KAq MEDIUM I FINE 

SILT OR C L A Y  
J 

U.S. STANDARD SIEVE SfZE 
3'' 2% tV2" 3/8" #4 #O #20 #40#6O#K)O #ZOO 

100 1.0 o. I 0.0 t 
GRAIN SIZE- MILLIMETRES 

0.001 o. O001 



I 
c 

PERMAFROST 
HT. DROP 7 6  c m .  

'H I 

'w I 

- 
T Y P E  - 

B 

8 
B 

SPT 

SPT 

SPT 

S PT 

S PT 

S PT 

E * 

15 
26 
28 

6 
I6 
21 

15 
2 3  
20 

18 
26 
42 

17 
54 
39 

E 
63 - 

- 

TEST HOLE LOG 
LOCATION Sheet No.  18 Appendix C COHESION - K g .  / S q . c r n .  

ELEVATION 
- l I I 1 1 1 1 1  

0.2 0.6 1.0 1.1 1.6 
@ F I E L D  VANE ALAB VANE WUNCON. 

PLASTIC  WATER 1lQUlO 
LIMIT CONTENT LIMIT 

0 - *" - " X DESCRIPTION OF MATERIAL x - - - - - -  

GRAVELPND SAND 
- some s i l t  
- cobbles 
- layered 
- brown and g r e y  

I JOB No. AL0889 

30 50 70 

. .. . - 

PROJECT Demps t e r  H i  ghway P i pe 1 i ne 
/,- " 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 77-2  
DATE S e p t .  1/77 P L A T E  

*.L.C - M E T R I C  



HAMMER WT. 6 3 . S K 5  

HT. DROP 7 6  c m .  

SAMPLE DATA 

EPTl  - Nc IS cm. 

ERMAFROSl 

N.R .C . 
1 LASS 

TEST MOLE LOG 
1 

LOCATION 

E L  EVAflON 

DESCRIPTION OF MATERIAL 

Notes : 

1. Located about 15m. from access 
road to microwave tower and 60 
m. east o f  Mayo Highway. 

2 .  F l a t  ground. White spruce to 18 
m. A few trembling aspen t o  12m 
A few Lodgepole p i n e  to 18m. 
Highway cuts i n t o  s i l t y  grave l .  

3. Hole augered to  1.75~1.  Drilling 
mud used from 1.75111. to 9.45 m .  

4. Piezometer installed to 5.7 m. 

I JOB No, A LO 

COHESION - K g .  / S Q .  c m .  
l l l l l i l l l  

0.2 0.6 1.0 1.1 1.8 
I FIELD VAN€ A L A B  YANE fl YNCONF. 
PLASTIC 
LIMIT CONTENT 

WATER LIQUID 
LIMIT 

x """ 0 ""-" X 
30 

- 

I 9 

IDATE Sept. 1 / 7 7  P L A T E  
- - - . . . . . .  

L . C .  - U E T R l C  



GRAIN SIZE CURVE 

N V H I  U3NIJ lN3383d 

E 

U 
U 

C 
I 

U 

U 

+ 
n 

U 

r 

I JOB No. AL0889 

Klohn Leonoff Consultants Ltd. LOCAT,ON 
PROJECT Dempster Highway Pipeline 

C I V I L  Q G E O T E C H N I C A L  E N G I N E E R S  H O L E N ~ .  7 7 - 2  DEPTH 

I DATE Dec/77 



u 

E P T ~ T Y P E  

B 

1 - SPT 
6 

2 B  

3 - 

4 - 
SPT 

B 

5 
- B  

6 
- B  

B 

7 - 

- 

- 

! L 

ERMAFROST 

TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C 
E 1 EVATlON 

DESCRIPTION OF MATERIAL 

3.15 TOPS0 I L 

S I LT 
- some sand 7 - t r a c e  gravel 

1.2 gravel 

1 * 5  SILT  E SAND-trace o f  gravel 

BEDROCK 

- poorly  consolidated 
sandstone  layer 

6.5 m. 

END OF HOLE 
Notes : 
1 .  Hole located in undisturbed 

ground, 45rn. east of Mayo Hwy. 
2. F l a t  ground.  Trembling aspen 

to 8m., white  spruce to 10m. 
3. Hole  augered to 1,5m. Air 

used as drilling f l u i d  below 
1.5 m. 

4 .  Refusal to split  spoon on grave 
at 1.0 m. 

.. . . . - . . 

i JOB No. ALI 

COHESION - K g . / S q . c m .  
1 1 1 1 1 1 1 1 1  

0.2 0.4 1.0 1.4 1.8 
F I E L D  VANE ALAB VANE E ~ V H C D N F .  
PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT LIMIT 

SO 70 90.1 

- 

I 

PROJECT Demps ter Highway  Pipe 1 i ne e Ktohn Leonoff Consultants Ltd. LoCAr,oNMP 342,5,  . 3  m i l e  of c ,L .  
C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 77-3  

DATE Sept:. 2/77 P L A T E  
- 

.L.C - M E T R I C  



GRAIN SIZE CURVE 

NWHI t13NId lN33U3d 

1 JOB No, AL0889 1 
Klahn Leonoff Consultants Ltd. LOCAT,ON 

PROJECT Denpster t t ighway Pipe1  i ne  

?.+" <y 
C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO, 77-7  DEPTH 

1 DATE Dec. / 7 7  
! .... I 



SAMPLE 

TEST HOLE LOG 
HAMMER WT. 6 3 . 5 K o .  LOCATION Sheet No, 18 Appendix C 

'. 

~ PERMAFROST 
m b  @ F I E L D  VANE A L A B  VANE V! UNCONF. 

COHESION * K g .  / S Q .  cm. 
1 1 1 1 1 1 1 1 1  

HT. DROP 7 4  cm. 0 ELEVATION 0.2 0.6 1.0 1.4 1.8 

1 

2 - 

3 
II 

4 

5 - 

6 - 

7 - 

a - 

10 
"-c 

- 
T Y P E  - 

B 

SPT 

0 

S PT 

B 

SPT 

B 

SPT 

B 

SPT 

S PT 

S PT 

4 
6 
7 

6 
4 

10 

7 
12 
18 

18 
32 
37 

64 
1 4  
cm. 

26 
50 
54 

3 3  
57 

I P L A S T I C  WkTE R LIQUID 
L I M I T   C O N T E N T   L I M I T  

X DESCRIPTION OF MATERIAL X - - - - - -  O ------- 

SILT AND CLAY 

S ILT  AND CLAY - some sand 

- stiff 
1 i t t  le gravel  

(Till-like) 

SAND 
- fine - and s i l t  
- 1 i t t l e  gravel 
- grey 

d 

1 



1' TEST HOLE LOG 
HAMMER WT. 6 J . J K g  

HT. DROP 7 6  cm. 

't- I 

'I I 
It 
f" 

- I  

D A T A  

ERMAFROST 

I 

LOCATION COHESION - K g .  / s a .  c m .  

EL EVATION 
- I l T l 1 1 1 1  

0.2 0.6 1.0 1.4 1.6 
(DFlElDVANE ALAB VANE 

PLASTIC WAlER LIQUID 
L I M I T   C O N T E N T  LIMIT 

0 - - - - --- X DESCRIPTION OF MATERIAL x - - - - - -  
1 

Notes : 

1 .  Hole located 40 m. west o f  Mayo 
Highway and 45 m. south gf creek 

2 .  Hummocky ground slopes 4 toward- 
the creek. Ground surface cov- 

i t e  spruces, ered w i t h  shrubs, wh 
to 20 m. 

3 .  Hale  augered up t o  6 
used as drilling f l u  
6 . 0  m. 

i 
O m. A i r  
d below 

4. Samples a f t e r  8 .5~1 .  could not 
be recovered due t o  caving. 

5. Piezometer installed t o  3.0 m. 
r 

f; 

Zr Hiqhway Pipeline I PROJEC I Klohn Leonaff Consultants Ltd. 10CAT,ON MP 3 4 0 . 7 , . 4  m i  l e ' R .  if C , L ,  
- "' .r-  Lr 

I, 
'A" E= 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HC,, ,.-. ,, , 
" -. - .. 

DATE Sept. 2 /77  PLA'TE 
) I F  N- 7 7 - h  

K . L . C .  U t T R l C  

. .. 





SPT 

S PT 

SY 

SPT 

i 
i 

s 
5 C m .  
7 

6 
7 
7 

1 
3 
4 

1 
2 
2 

4 
5 
5 

3 
3 
2 

3 
4 
4 

TEST HOLE LOG 
.OCATION Sheet No. 19 Append i x C COHESION - K g .  / S q . c m .  

E 1 EVATION 
> 1 1 1 T ~ 1 1 1  

0.2 0,6 1.0 1<4 1.8 
@FIELD VANE A L A 8  V A N E  nUNCQW. 

PLASTIC WATER LIQUID 
LIMIT CONTENT  LIMIT 

DESCRIPTION OF MATERIAL x - - - - - -  O -------x 
1 

3 .1  Organ i c Cover 

SAND 
- f i n e  
- some s i  1 t i 
- t r a c e  of  
- brown 

- t r a c e  o f  
- S I  i g h t  p 
- l a y e r s  O 

- grey 

SILT AND SAND 
c l a y  

l a s t i c  
f f i n e  

- brown 

i t y  
g r a v e l  

7 . 3  1 
S I LT  AND CLAY - t r a c e  of f i n e  sand 
- low p l a s t i c i t y  
- l a m i n a t i o n s  of sand E 

- sand  layers 
- s o f t  t o  firm 
- grey  

c l a y  

( c o n t ' d . )  1 
1 JOB No. AL C 

Hiqhway P i p e l  i n e  



! 1 3  

1- 
p 

! 18 

I Y  PE - 
;PT 

S PT 

S PT 

S PT 

a * 
8 
7 
8 

2 
3 
3 

8 
15 
1 3  

7 
7 
5 
- 

AS ABOVE 

grave l  l a y e r  

(cont ' d  . )  

I JOB No. ALOE 

COHESION - K g .  / S q .  c m .  
1 1 1 1 1 I I I I  

0.2 0.6 1.0 1.1 1.8 
) F I E L D  VANE AIAB VANE RUNCOW. 

PLASTIC WAfE R 
l lMlf  CONTENT 

LIQUID 
LIMIT 

x """ 0 ---""x 
9 0.h 

"- 

"- 

"- 

I 
! CL CSiohn Ceanoff Consultants Ltd. 
, :":& e? LOCATION Yukon R i v e r  Crossinc 

PROJECT Dernpzer Highway P i p e  1 i ne  
+ : .,+"LI 
! +  



i' 

TEST HOLE LOG 
Y:LIwI 

t,tkMMER WT. 6 3 . 5 K p  

HT. DROP 7 6  c m ,  

SAMPLE DATA 

COHESION - K p . / S q . c m .  
I l I l I I I I I  
0.2 0.6 1.0 1.4 1.8 

)F IELD VANE A l A 6  VANE FIVNCpNF 
PLASTIC WATER LIQUID 

L I M I T  CONTENT LIMIT 

ERMAFROST 
ELEVATION - 

N.R .Ca 

: L A S S  - DESCRIPTION OF MATERIAL 
10 3 

"- 

i 9 

T AS ABOVE 

1 
2 
2 22.5m. 

END OF HOLE 

NOTES : 

H o l e   l o c a t e d   a t  3 km. e a s t  of 
Mayo Highway  and 30 m. west o f  
Yukon r i v e r .   F l a t   g r o u n d  
s u r f a c e .  

Hole  surrounded by s h o r t  
pas ture   g rass ,   mounta in  
c ranber ry ,   t remb l ing   aspen  
(5-6m.),  white  spruce  (6-9m.) 

1 .  

2. 

3 .  
4 .  

5 .  

6. 

i (some around 20m. high  abou 
40m. west o f  h o l e ) .  

Mud d r i  1 1  i n g  f rom 0.5rn. 

F r e e   w a t e r   a t  2.4m. i n  a we 
l o c a t e d  1 km. s o u t h  o f  h o l e .  

Sample No 's .  3 ,  5 ,  1 1  & 12 

t 

1 1  

I 
I_ 

not   recovered due t o  cav ing .  

P i e z o m e t e r   s t a n d p i p e   i n s t a l l e d  
t o  6.0 m..  

' : .-._ Kiohn Leonoff Consultants Ltd PROJECT Dempster Highway P i p e l  i n e  

LOCATION Yukon River   Cross ins 

DATE Sept. 3 / 7 7  P L A T E  

: L I: ,._ - . ; . ..- 
' 

-,- 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No, 7 7 - 5  



. . . . . " . . . . " " . 

GRAIN SIZE CURVE 

"- 

- " 

O 

I JOB No. AL0889 



1 TEST HOLE LOG 



't 1 t I 

- 
T Y P E  

DATA 

1 'ERMAFROS - 
N .R .C 

C LAS - 

TEST HOLE LOG 
1 

LOCATION COHESION - K g .  / S q . c m .  

ELEVATION 
- 

0.2 0.6 1.0 1.4 1.8 
@ F I E L D  VANE A LAB VANE r"% YNCOW 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

X DESCRIPTION OF MATERIAL x - - - - - -  O ------- 

used as d r i l l i n g  f l u i d  below 
4.0 m. 

4. Water encountered a t  9.0 m. 

10 
Notes : 

1 .  Hole located 15 m. northwest of 

2 .  Ter ra in   s lopes  5O towards  the 
Mayo Highway. 

highway. Ground sur face covered 
wi th   shrubs,   whi te   spruces 3m,, 
Lodgepole pines and mountain 
cranber ry ,  

3 .  Hole augered up to 4.0  m. Air 

" 

!O so 

L 

70 901 

" 



1 

. . .  

GRAIN S I Z E  CURVE - 

JOB No. ALOG89 

shn teonoff Consultants Ltd. , a _.. PROJECT Denpster Highway Pi?el ine 

1 DATE Dec .L77 



TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C COHESION - K a . / S a . c m .  

. . . . . .. .. . . - . . . . 

0.2 0.6 1.0 1.4 1 .1  
1 1 1 I 1 1 1 1 1  

P F l E L D  VANE A L A B  VANE a UNCOW. 
PLASTIC  WATER 

L I M I T  CONTENT 
LIQUID 
LIMIT  

X""" 0 -"""x 

ELEVATION 

SAMPLE 
DESCRIPTION OF MATERIAL - 

TY FE - 
B 

S PT 

B 

SPT 

B 

S PT 

B 

S PT 

B 

SPT 

B 

S PT 

S PT 

SPT 

SPT 

_I 

E 
I5 e m .  - 

3 
6 
7 

3 
5 
5 

6 
6 
9 

4 
6 
6 

5 
9 
9 

5 
7 

14 

15 
38 
47 

15 
54  / 
km. 
ul c .* 
T c 
3 

m O 

DE PTI. - 

1 

0 105 ORGANIC SILT 
- roots (Fi 1 1 )  0.5 

CLAY AND SILT 
- t race f i  ne  sand 
- t race  o f  grave l  
- medium plasticity 
- laminations o f  f i n e  san 
- brown t o  3m. then grey  

c- 

1 
/ 

2 - 

3 

4 . 0  4 

5 

GRAVEL 
- some silt 
- 1 ittle sand 
- cobbles 
- grey 

6 - 

7 - 

8 

9.0 m. 9 - 

10 - 

END' OF HOLE 

(Cont'd) 

1 DATE S e p t .  4/77 P L A T E  
. L . C  - Y L T R l C  



HAMMER WT. b 3 . 3 1  

.~ 

HT. DROP 7 6  c m  

SAMPLE DATA 

>fRMAFROS - 
N.R .C 

C LAS 

TEST HOLE LOG 
LOCATiON 

ELEVATION 

DESCRIPTION OF MATERIAL 

No t e s  : 

1. 

2. 

3 .  

Hole located 30 m. from Mayo 
H i ghway . 
F l a t  ground. Ground surface 
covered w i th  short  pasture  gra 
shrubs; white spruces to 25 m. 
Hole augered up to 5.5 m. 
Drilling mud used from 5.5 to 
g.Om, 

I JOB No. AL( 

COHESION - K g . / f a . c m .  
I I I I I I I I I  

0.2 0.4 1.0 1.4 1.8 
W Y A N E  a L A B  VANE IJNCOW. 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LEMIT 

x -  ""1 0 - """ X 

PROJECT Dernps ter Highway P i p e  1 i ne 
LOCAT~ONMP 3 3 7 . 4 , . 7  m i l e  R. o f  C.L. 
HOLE NO. 77-7 
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0.
60

1 



2 

3 

4 

5 

6 

- 
Y PE - 
B 

S PT 

B 

SPT 

B 

S PT 

S PT 

S Y  

SPT 

SPl 

s P l  

s P l  

SP1 

- 

.. . . . 

.OCATION Sheet No. 18 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

TOPS0 I L  

GRAVEL AND SAND 
- t race to little  silt 
- sand s t r a t i f i c a t i o n s  
- brown 

10.0 m. (Cont'd) 
I JOB No. AL 

. . 

COHEStON - K g .  / S ~ . s m .  
1 1 1 1 1 1 1 1 1  

0.2 0.6 1.0 1.4 1.8 
)FIELD VANE A L A 6  VANE RUNCOW. 
PLASTIC 
LIMIT 

WATS R LlQUlO 
CONTENT LIMIT 

x """ 0 ""_" X 

PROJECT Dempster Highway Pipeline 
LOCATlONMP 336.4, . 3  m i l e  R ,  o f  C.L. 
HOLE N o .  77-8 
OATF Seot. 4 / 7 7  P L A T E  



HAMMER WT. b3.5K.5 
~ ~~~ 

HT. DROP 7 4  cm. 
" 

SAMPLE DATA 

ERMAFROST 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

GRAVEL AND SAND 
- some s i  1 t 

10.75 m. ( T i  1 1 - 1  i ke )  

END OF HOLE 

Notes : 

1 ,  Hole  located a t  0.5 km n o r t h  o f  
43.0 km. post on Mayo Highway 
by the s i d e  of a t r a i  1 .  ' 

2. F l a t  ground.  Small h i l l o c k  on 
n o r t h  s ide .  Ground sur face  
covered w t i h  shrubs E dry  g r a s s ,  
White  spruces,  lodgepole  pine 
t o  1 . 5  m. and t rembl ing  aspen 
t o  8.0 m. 

D r i l l i n g  mud used from 1.5 t o  
10.75 m. 

3 .  Hole  augered up t o  1.5  m. 

I JOB No.  ALI 

tOHfESIOH - K g . / S q . c n .  
1 1 1 1 1 1 I I I  

0.2 0.6 1.0 1.1 1.0 
)F IELD VANE ALAE VANE MUUNCONF. 
P l A S f l C  WATER 
LIMIT 

LIQUID 
CONTENT LIMIT 

x """ 0 """_ X 

9 
" 

Klohn Leonoff Consultants Ltd. 10CAP,ONMP 3 3 6 .  4 , .  mi le R. o f  
PROJECT Dempster Highway P i  pe i i ne 

HOLE No. 77-8 



I 
I 
I 
I 
I 
I 
-I 
1 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GRAIN SIZE CURVE 

N V H l  t l 3 N I A  l N 3 3 U d  



SAMPLE 

I E P T ~  T Y  FE 

B 

1 - 
SPT 

B 

2 

3 SPT 
_I 

B 

4 .  - 
SPT 

5 S PT - 

6 - 
SPT 

7 - 

S PT 
8 

__. 

9 SPT 

10 

m & 

5 
9 

1 1  

1 4  
42 
45 

15 
22 
27 
18 
25 
26 

16 
26 
27 

54 
60 

68 

NF,  

TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

o. 1 TOPS0 I L 
SILT AND SAND 

o. 75 - l i t t l e  c lay  
SILT AND CLAY 
-sand  laminations I layers 
- organic inclusions 

SI LT AND CLAY & SAND 
- l i t t l e  g r a v e l  
- cobbles 
- low plasticity 
- v e r y  stiff 
- brown 

( T i  I l )  

GRAVEL 

9.15 m. 

END OF HOLE 

(Cont d )  1 

COHESION - K 9 .  / S q . c m .  
I I I I I I I I I  

0.2 0.4 1.0 1.4 1.1 
:FIELD VANE A L A 9  V A N E  a UNCOW 
FLASTIC 

LIMIT CONTENT 
WATER LIQUID 

LIMIT 
x """ 0 "_"" X 

I JOB No. ~ ~ 0 8 8 9  

I DATE Sept. 5/77 P L A T E  
. L . C  - Y E T R l C  

J 



HT. DROP 7 6  c m .  

SAMPLE D A T A  

'ERMAFROST 
LOCATION COHESION - K g . / S s . c m .  

~ l l l l I l l  

E L  EVATION 0.2 0.6 1.0 1.4 1.11 
@ F I E L D  VANE AlAB V A N E  UUWCOW. 
I PLASTIC WArE R LIOUID .. .. . . 

DESCRIPTION OF MATERIAL I X - - - - - -  O --"--"-X 
ilrnll CONTENT LIMIT 

Notes : I 
1 ,  

2. 

3 .  

4.  

5. 

Ho le   loca ted  45 m, south of 
49 km. post  on Mayo Highway 
and about 30 m ,  e a s t  of hwy 
i n   d i s t u r b e d   g r o u n d .  
Hummocky ground.  Ground  sur- 
face  covered w i t h  moss, shrub 
t rembl ing  aspen to 2.0 m. 
Hole augered up t o  3 . 5 . m .  A i  
used a s  d r i  1 1  ing f l u i d  below 
3.5 m. 
Refusal to s p l i t  spoon a t  9.1 
m. on g r a v e l  or bou lders .  
Hole d r y  on complet ion.  

I 

I JOB ND. AL0889 
L 

M E T R I C  
. . . 



r- 

1 

8 
N 
# 
O e 
# 
$ 

GRAIN SIZE CURVE 

O z 
W 

I JOB No. AL0889 

I DATE Dec/77 



- w 
5 c m .  - 

6 
10 
10 

1 3  
21 
21 

18 
22 
22 

12 
1 7  
1 4  

34 
56 

52 
48 

39 
55 
f o r  
12 
cm. 

os 
K 

V 
I= 
=I o 
m 

.- 

- 

LOCATION Sheet No, 17 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 
L 

o. 1 TOPS0 I L 

CLAY AND SILT 
- some sand 
- t r a c e  to little grave l  
- t r a c e  of organ ics  - medium p l a s t i c i t y  

1.8 (Fi 1 1 )  

GRAVEL  AND  SAND 
- t r a c e  t o  l i t t l e  s i l t  
- brown 

SAND  AND  GRAVEL 
- little s i l t  and c l a y  
- cobb 1 es and bou 1 ders 
- grey 

( T i  1 I )  

8 .65 m. 
END OF HOLE 

(Cont 'd )  

I JOB Na. A L (  

". . . . ." .. . . . 



TEST HOLE LOG 
HAMMER WT. 63.5K:p .OCATION COHESION - K g .  / S q .  cm. 

1 1 1 1 1 1 I I I  
0.2 0.6 1.0 1,4 1.8 

' F I E L D  VANE A L A B  VANE @3 UNCOW. 
PLASTIC 

LIMIT CONTENT 
WAlE R LlQUlD 

LIMIT 
x """ 0 """I X 

iRMAFROST "" . . . . . 

E L  EVATION HT. DROP 7 6  cm. 
1 
rl.R .C . 

LASS - 
SAMPLE DATA 

DESCRIPTION OF MATERIAL 

Notes : 

1, 

2. 

3 .  

4 .  

Located about 25.0 m. n o r t h -  
e a s t  o f  Mayo Highway,  and 
about 2 m. away from c u t  on 
s lop ing   g round.  
T e r r a i n   s l o p e s  25 w e s t e r l y .  
Ground surface c o v e r e d   w i t h  
shor t   g rass ,   shrubs ,  moss, 
wh i te   sp ruce  25 t o  30 m. and 
t rembl ing  aspen t o  10 m. Some 
bou lders   loca ted   nearby .  
Hole  augered up t o  2.5; m. 
Air used  as d r i l l i n g   f l u i d  
from 2.5 m. t o  3.5 m. D r i l l i n s  
mud used from 3 . 5  m. t o  8.65rn. 
Sample Nos. 11 & 12 co'uld not 
recove I' . 

1 
I JOB No. AL . .  O{ 



I 
I 

GRAIN SIZE CURVE 

E 
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r 
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!x 



LOCATION Sheet No. 1 7  Appendix C HAMMER WT. 6 3 . 5 K 9 .  

HT. DROP 7 6  c m .  0" PERMAFROST - 
. a  " 

DATA N.R.C. :. 

COHESION - I: g . / 5 Q. cm.  
I I I 1 1 1 1 1 1  

0.2  0.6 1.0 1.4 1.1 
@ F I E L D  VANE ALAB VANE HUVN~ONF. 

PLASTIC WATER LIQUID 

X 
LIMIT CONTENT llMlT 

ELEVATION 
.. . . ". . . 

SAMPLE 
DESCRlPTlON OF MATERIAL 

0.15 T P S O l L  
SILT 

- 
T Y P E  - 
B 

S PT 
B 

S PT 
B 

S PT 
B 

S PT 
B 

S PT 
B 

S PT 
B 

S PT 

B 

ZZE 

4 
6 
6 

8 
6 
5 

7 
1 1  
13 

1 1  
13 
15 

10 
12 
15 

10 
15 
16 

10 
1 4 '  
19 

>E PT - 

1 

10 

99 

- 1 i t t l e  sand - t r a c e  o f  c l a y  - t r a c e  of  o r g a n i c s  
- l i g h t  brown 

S f L T  
- coa rse  
- some sand 
- t r a c e  of c l a y  
- 1 i g h t  brown 

1 . 1  

2 .5  
CLAY AND S I L T  

7.0 - t r a c e  sand 

S i  LT AND CLAY 
- 1 i t t l e  sand 
- l o w   p l a s t i c i t y  
- 1 ight   grey  brown 

7.5rn. 

Notes: 
1 a Hole locatqd 80m. west of Mayo 

2. F l a t  ground.   Vegetat ion o f  

END OF HOLE 

Hwy. a t  Km. Post 65.8. 

shrubs ,wh i te  spruce t rees  
20-25rn., and trernbl i n g  aspen.  

3. Hole augered up t o  7 . 5 1 .  
4 .  Hole d r y   o n  completion. 

c2 Klohn Leonoff Consultants ktd ,.- LOCATION MP322.0,  0 .8  mile R .  o f  C.L e 
PROJECT Demps t e r  Highway P i p e  1 i ne 

" 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-11  
:DATE S e p t .  6/77 P L A T E  _ _ ,  

L.C. - Y E T R l C  



1 

GRAIN SIZE CURVE 

t 1 JOB No. AL0889 
I I 

I I - .  
" 

I . I DATE Dec/77 



SAMPLE 

) E P T ~ I ~  T Y P E  

B 

1 

S PT 

B 

2 - 
S PT 

B 

3 

S PT 
B 

4 
S PT 

5 

S PT 

6 

S PT 

7 5 P T  

8 

.RMAFROSI - 
q.R .C . 

L A S S  

TEST HOLE LOG 
"" " . . 

LOCATION Sheet No. 17 Appendix C 

E I EVATION 

DESCRIPTION OF MATERIAL 

1.1 Organ i c Cover 
SILT AND SAND 
- 1 i t t l e  g r a v e l  
- brown I .O 

SAND  AND SILT 
- some g r a v e l  
- t r a c e  o f  c l a y  
- s l   i g h t   p l a s t i c i t y  
- r u s t y  s i  I t  E sand  pockets 
- brown 

( T i  1 1  1 ike) 

g r a v e l   l a y e r  

7 . 1  m. 
END OF HOLE 

Notes : 
1 .  Ho le   l oca ted   abou t  450 rn, e a s t  

o f  Mayo Highway. 
2. T e r r a i n   s l o p e s  10' t o ~ a r d s  sou t  

Ground su r face  covered w i t h  
shrubs, moun ta in   c ranber ry ,  
white spruces 20 t o  25m. and 
t rembl ing   aspen 20-25n-t. 

3 .  Hole augered up t o  3.5n-t.. Air 
used a s  a d r i l l i n g   f l u i d   f r o m  
3.5171. t o  7 . l m .  

4. Hole d r y  upon c o m p l e t i o n ,  

" 
COHESION - K 9. / 5 CI. c m .  

0.2 0.6 1.0 1.4 1.8 
bFIELP VAN€ A l A B  VANE mYNCPW. 

PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT LIMIT 

X""" 0 "-"-"x 

1 DATE S e p t .  6/77 P L A T E  
- 



GRAIN SIZE CURVE I 

v N V H I  t(3NId lN33t33d 



1- 
I B  
I '  ' S P T  

,1 
I 
I4 

SAMPLE 

DEPTH' T Y P E  

5 

1 2  S PT 

3 SPT 

S PT 

S PT 

G S P T  SPT 
1 

I 
I 
I 
I 
I 

Eii 
I5 c m .  - 

23  
26 
29 

18 
28 
25 

1 1  
23 

. 2 4  

9 
24 
27 

17 
33 
33  

32 
32 

68 
f o r  
5crr 

'ERMAFROS' 

N.R .c 

CLASS - 

TEST HOLE LQG 
LOCATION Sheet No. 16 Appendix C 
E 1 EVATION 

DESCRIPTION OF MATERIAL 

o. 1 

- 

GRAVEL 
- some sand 
- t r a c e  to  1 i t t l  e s i 1 , t  

- s i l t  and c l a y  l a m i n a t i o n s  

6.45 m. 

Notes : 
1 ,  Ho le   l oca ted   abou t  50m. n o r t h -  

e a s t  of  Braeburn   A i r sh ip  
2.  F la t   g round .   Vege ta t i on  con- 

sists o f  shrubs, mountain 
c r a n b e r r y  & t rembl   ing  aspen 

END OF HOLE 

10 m. 
augered  up t o  0.5m.. 

1 i n g  mud used  from O. Sm, 
. 4  Sm. 

8 t o  
3 .  Hole 

Dri 1 
t o  6 

L 

COHESION - K g .  / S q .  c m .  
1 1 1 1 1 1 1 1 1  

0.2 0.6 1.0 1 A  1.1 
~ P I E L D  VANE Acns VANE IUNCOW. 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

x """ 0 -"""x 

i 



N V H I  tf2NId lN33H3d 

JOB No. AL0389 
PROJECT Dempster Highway P i p e l  i ne 

p"3 Kiohrr Leonoff Consultants Ltd. - LOCAT,ON >".."- ,f .'Y+ 
w C I V I L  L C E O T E C H N I C A L  E N G I N E E R S  H O L E N ~ ,  77-13 DEPTH 

DATE Dec/77 



TEST  HOLE LOG 
'c- 

2 - 

3 
I_ 

4 

3 

6 - 

7 - 

8 

9 

- 
Y P E  - 

i PT 

jY 

j PT 

5 PT 

5PT 

S PT 

S PT 

SPT 

S PT 

S PT 

S P l  - 

.OCATION Sheet 16 Appendix C . .  

E 1 EVATION 

DESCRIPTION OF MATERIAL 

I. 1 TOPS0 I L 

GRAVEL AND SAND - some s i l t  
- brownish g r e y  

SILT AND CLAY E SAND 
- trace  to 1 i t t l e  gravel 
- slight to low  plasticity 
- rusty s i  I t  & sand' pocket 
- brownish grey 
- stiff 

( T i   1 1 )  

8.15  m. 

END OF HOLE 

(Cont 'd . )  

". . . . . 

COHESION - K p . / S ~ . c m .  
1 1 1 1 1 1 1 ~ ~  

DFIElD VANE A l A g  VANE ~ W C ' J &  
0.2 0.6 1.0 1.4 1.1 

PLASTIC WATER 
LIMIT 

LIQUID 
CONTENT 1IMIT 

x ""_ - 0 """"x 
10 

JOB No. AL0885 
PROJECT Dempster H i  ghway Pi ?e 1 i ne 
LOCATION MP 304.9, . 5  m i l e  R .  0- 

HOLE N o .  77-14 
DATE Sept . 7 / 7 7  P L A T E  

L . C  - Y L T R I C  



'r- r 
ERMAFROST 

TEST HOLE LOG 

Votes : 

1 ,  Hole located at Km Post 96 and 
300 m. east of Mayo Highway 
powerline pole. 

2. Hummocky ground. Vegetation 
consists o f  white spruces, 
trembling aspen, and mountain 
cranberry. Gravel exposure 
12 m. north o f  hole. Terrain 
about 50m. o f f  the hole, 
sloping  westwardly. 

t o  8.15 m. 
3. Drilling mud used from 0.0 m. 

LOCATION COHESION - K g .  / J Q . c ~ .  

ELEVATION 
I 1 1 1 1 I I l 1  

0.2 0.6 1.0 1.4 1.e 
ESFIELD VANE ALAB VANE Biul.rcow. I 

PLASTIC WATER LIQUID 

X DESCRIPTION OF MATERIAL x - - - - - -  O ------- 
LIMIT CONTENT LIMIT 

10 70 90% 

I 

7 

I JOB No. AL0889 

r 

*.L.C - M E T R I C  



GRAIN SIZE CURVE 

" 

NVHL ZJ3NIJ lN33133d 
JOB Na. AL0889 
PROJECT Demps t e r  H i ghway P i p e l  i ne 

DEPTH 

.. . .. 



TEST HOLE LOG 

I 
I 
I 
I 
I 

1 
1 

I 

I . 7 .  

I 
I C 

I '  

S PT 

6 

SPT 

S PT 

8 c  

C 

C 
10 

r 

LOCATION Sheet No. 16 Appendix C 
E L  EVATION 

DESCRIPTION OF MATERIAL 

3.15  

7 . 1  

TOPS0 I L 

GRAVEL E SAND 
- f i n e  t o  coarse 
- t race  of s i l t  
- l a y e r e d  w i t h  g r a v e l y  

sand 
- cobb 1 es 

SAND AND S I L T  

- non plastic 
- t race  of  o x i d a t i o n  
- pockets a n d  l e n s e s  of 

- g r e y  

1 ittle to some g r a v e l  

sand  and silt 

t -gravel layer 

( C o n t ' d . )  

I JOB No. A l  

COHESION - K 0 .  / 5 (I. cm. 
I I I I I I I I I  
0.2 0.6 1.0 1.4 1.6 

PFlELD VANE AlAB V A N E  @UNCDNF. 
PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

5 0  

1 



HAMMER Wf. 6 3 . 5 K g  

HT. DROP 7 6  c m .  

SAMPLE  DATA 
~ 

ERMAFROST 

TEST HOLE LOG 
LOCATION 

E L E V A T I O N  

DESCRIPTION OF MATERIAL 

As above. 

11.45 m. 

END OF HOLE 

qotes : 
1 ,  Hole  located 160 m. northwest of 

Mayo  Highway at Km post  104.4 
2. Flat ground.  Ground surface 

covered  with irembl i ng  aspen 
7 m . ,  a few tiny white spruces 
and willows. Gravel exposures 
about 20 m. north of  hole. Poly- 
gonal cracks noticed  on  ground 
surface  near the hole. 

to 11.45 m. 

1.5 m . ,  3.0 m and 4.5m.  

3 .  Drilling mud used from 0.0 m .  

4. Thermistors  installed at 0.5m., 

t 



I DATE D d 7 7  

t 



TEST HOLE LOG 

SAMPLE 

E P T H  T Y P E  

B 

J- 
S PT 

SV 
2 - 

SPT 

S PT 
3 

_I_ 

SPT 

S V  
4 - 

SPT 

S Y  
5 - 

S PT 

SPT 
6 

S PT 

7 
S PT 

8 
S PT 

9 

SPT 

L 

LOCATION Sheet Na. 15 Append i x C 
ELEVATION 

DESCRIPTION OF MATERIAL 

o. 1 TOPS0 I L 
SAND - some gravel 
- little silt 

0.8 - trace of organics 

GRAVEL - fine to coarse 1 gravely sand 

2.4 

SAND - fine to coarse 
- 1 i ttle gravel 
- t race of silt 
- stratified  with sandy 

- layers o f  fine sand 
- light brown 

grave 1 

7.0 

SAND 
- fine 
- trace to little s i l t  
- trace gravel 
- grey 

(Cont'd.) 

COHESION - K g . / S q . c r n .  
1 1 1 1 7 1 1 ~ ~  

0.2  0.6 1.0 1.4 1.1 
)FIELD VANE AlAs YANE EUNCQM. 
PLASTIC WATE R 
LIMI'I CONTEN'I 

llOUlD 
LIMIT 

X""" 0 ""-""~ 

! 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TEST HOLE LOG 
HAMMER WT. 03.5K( LOCATION COHESION - K g / S q. cm. 

ELEVATION 
- 

0.2 0.6 1.0 1.4 1,8 
@ F I E I D  VANE A L A B  VANE H 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

X DESCRIPTION OF MATERlAL x - - - - - -  O ------- 

'ERMAFROSl 
HT. DROP 7 6  cm. 

SAMPLE DA TA 

I 10 
As above. I IC 

10.45 m I I  
END OF HOLE i l  

Notes : U- 
1. 

2 .  

3 .  

Hole loca ted  100 m .  north o f  a 
pond and about 115.6 km post 
on Mayo Highway. 
Hummocky g r o u n d .  Ground surface 
covered w i t h  trembling aspen 
10 m . ,  w h i t e   s p r u c e s  20-30 m. 
in  height  northeast of hole. 
Hole augered to 0,s m. Drilling 
mud used from 0.5 m. t o  10.45m. 

I JOB Na. AL0889 



GRAIN SIZE CURVE 

1 JOB NO. ~ ~ 0 8 8 9  

FATE .. ... . 

Dec/77 



- 
N.F. 

F. 
or 

N F ,  

3.2 

TEST HOLE LOG 

LOCATIONSheet No. 15 Appendix C 
E 1 EVATION 

DESCRIPTION OF MATERIAL 

o. 1 TOPS0 I L 
VOLCANIC ASH 
SILT - little sand 

O. 75 - trace organics 
SAND - fine to coarse - little  gravel 
- trace o f  s i  It 

1.75 - brown 

GRAVEL 
- fine to coarse - little sand 
- trace of silt 
- grey 

I 

SILT AND  CLAY 
- little sand 
- trace gravel 
- low plasticity 
- laminations o f  sand & 

- light brown 
silt 

(Cont 'd . )  

I 
t 

I 

0.2 LIMIT 0.4 CONTENT W A N E l ~ 9 ~ c ~ ~ ~  1 PLASTIC WATER LIQUID 
LIMIT 

x """ 0 """ - 

I I I I I I  

$F IELD VANE 0 1  

I . L  t - Y E T R l C  



I TEST HOLE LOG 

SAMPLE 

I 11111 spl 

t 

I 

NF 

- 

LOCATION 

ELEVATION 

DESCRiPTlON OF MATERIAL 

COHESION - K g , / 5 9. cm. 
l I I I I 1 I I l  

0.2 0.6 1.0 1.4 1.1 
~ F I E L D V A W E  DLAB V A N E K U N C O W  

PLASTIC 
LIMIT  CONTENT 

WATER LIQUIC 
LIMIT 

x """ 0 "- "" x 

As above. 

- s o f t  

Notes : 
1 .  Hole located about 150 m. south 

west o f  Mayo Hwy. and 300 m 
south o f  camp s i t e .  

2. F l a t  ground.   Sur round ing   te r r -  
a i n  i s  hummocky. Ground  surface 
covered w i t h   s h r u b s ,  white 
spruces 8-9 m and t r e m b l i n g  
aspen 7-8 m. 

3.  Hole augered  up t o  1.5rn. A i r  
used a s  a d r i l l i n g   f l u i d  from 
1.5m. t o  2 .5m.  D r i l l i n g  mud 
used from 2.5m. t o  20.0 m. 

20.0 m END O F  HOLE 

I JOB N ~ .  A L O ~  
:er Highway P i p e l i n e  



GRAIN SIZE CURVE 

1 JOB No. AL0889 

Klohn Leonoff Consultants Ltd. PROJECT Oempster ti ighway P i  pe l  i n e  
-. , , ",+' -,>.4 SE: 

"-#" C I V I L  & G E Q T E C H N I C A L   E N G I N E E R S  H O L E N ~ ,  77-17 DEPTH 
.. . I DATE Oec/77 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 

~ E P T ~  T Y P E  

B 

1 

SPT 

B 

2 

S PT 

B 

3 

SPT 
B 

4 

S PT 

B 

5 
S PT 

B 

6 

S P I  
B 

7 -  

S PT 
B 

8 

S P l  

SPI  

S ? "  

9 

1 
I 

TEST HOLE LOG 
I 

LOCATION Sheet No. 15 Appendix C COHESION - c g .  / s q . c m .  

E L  EVATION 
PLASTIC W A T E R  LlQUlP 

LIMIT CONTENT LIMIT 
DESCRIPTION OF MATERIAL x - - - - - -  O -------x 

1 

0.12 TOPSOIL 

SILT AND SAND 
- trace o f  gravel 
- t r a c e  of organics 
- dark  brown 

( F i  111) 

3 . 0  

SAND 
- fine 
- some silt 
- trace o f  clay 
- t race  of gravel 
- s i l t  laminations & layer 
- 1 ight brown 

I 

- silt  and c l a y  lenses 

3.1 k+ 
GRAVEL AND  SAND 
- trace of s i l t  
- stratified with sand 
- l i g h t  brown 

9 .45  m I 
END OF HOLE ( C o n t ' d . )  I 1 1 

LJOB No, AL0889 



I' 1 

DA TA 

L 

'ERMAFROSl 

N.R .C .  

C L A S S  - 

TEST HOLE LOG I 
LOCATION COHESION - K g . / S q . c m .  

I ELEVATION 0.2 0.6 1.0 1.4 1.8 
@FIELD  VAN^ AIAB VANE 6 v ~ ç . 0 ~ .  , 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

DESCRIPTION OF MATERIAL x - - - - - -  O -------x 

Notes: 

1. Hole located about 7-am. north 
of Mayo Hwy near KM P o s t  128.6. 

2. Flat ground. Vegetation cons is t  
of willows and white  spruces to 
25.0m. A hill located e a s t  of 
the hole supports a vegetation 
of white spruces and trembling 
aspen to 7m. A cut 4m. high and 
200m. wide is located at the 
foot of this h i l l ,  Gravel, 
sand and silt and some boulders 
a r e  exposed in the cut. 

3. Hole augered t o  8 . 5 ~ 1 .  A i r  used 
as drilling fluid from 8.5m. to 
9.45rn. 
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TEST HOLE LOG 

HAMMER WT. 6 3 . 5 K o .  LOCAflON Sheet 15 Append i x  C 
HT. DROP 7 6  c m .  

-J PERMAFROST 
8 .  ELEVATION 

SAMPL 

EPTA T V  P E  

B 

1 - 
SPT 

0 

L C  
C 

3 C 

C 

4 c  
I 

C 

L C  
C 

6 C 

C 

7 C 

C 

C 8 ,. 

C 

C 
9 

SP1 

10 

COHESION - K g . / 5 a.  c m .  
I I I I 1 l I I I  

0.2 0.6 1.0 1.4 1.1 
 FIEL^ VANE ALAB VANE E! UNCONF. 
PLASTIC WATER llQUlD 

X 
LIMIT CONTENT LIMIT 

x """ 0 """ - 

ï 



I' " 

SAMPLE 1 D E P T i  T Y P E  

I 

I l 2  

I 

SPT 

I SPT 

1 1  

7" 

I 
31 

1 

" 

DA TA 

'ERMAFROSI 

- 
N.R .C . 

C L A S S  - 

N 

TEST HOLE LOG 
LOCATION 

ELEVATION 

OESCRIPTON OF MATERIAL 

As above. 

sand layer  

11 .45  m. 

END OF HOLE 
Notes : 

1, Hole  located 20 m. n o r t h  o f  
Mayo Hwy. a t  Km Post 133.5.  

2. Hummocky ground.  Vegetation  con' 
s i s t s  of shrubs, mountain  cran- 
be r ry  and white  spruces t o  10- 
12 m. 

from 1.5 to 11.45 m. 
3 .  Hole  augered up t o  1.5 m. cored 

[JOB NO. A L O ~  8 8  
I 

" 
0.2 0.6 \.O 1,: 1.1 

)FIELD VANE /&AB VANE t.. V u  
PLASTIC WATER 

LIMIT 
LIQUID 

CONTENT  LIMIT 
x """ 0"- "" X 

COHESION - K g . / S q . c r n .  
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EPTH T Y P E  

B 

1 
I 

SPT 
B 

2 - 
SPT 

3 

4 

2 

6 

7 

8 

9 

10 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

E * 

9 
13 
18 

42 
62 

t 
TEST HOLE LOG 

e 

LOCATION Sheet No. 15  Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

o. 1 ORGANIC COVER 

SAND - f i n e  to medium 
- trace to little s i l t  
- brown t o  1.751-11. and 

then  grey 

(Cont'd.) 

1 JOB NO. AL 

COHESION - K g .  / S q .  c m .  
I I I I 1 ~ 1 1 ~  

0.2 0.6 1.0 1.4 1.1 
)F IELO VANE A L A B  VANE a YNCONF. 
PLASTIC WATER 

LIMIT CONTENT 
LIQUID 
LIMIT 

x """ 0 -"" --X 

30 

U 
0889 



TEST HOLE LOG 
". 

COHESION - K g .  f S q .  c m .  
1 1 1 1 1 1 1 1 1  

)FIELD VANE A l A B  V A N E  lJMCOt4F 
0.2 0.6 1.0 1.4 1.8 

PLASTIC WATC R 
LIMIT CONTENT 

LIQUID 
1IMIT 

HAMMER Wf. 6 3 . 5 K g .  LOCATION 
ERMAFROST 

HT. DROP 7 6  e m .  ELEVATION 

SAMPLE DATA N.R .C . 
:LASS 

DESCRIPTION OF MATERIAL - 
' Y  PE 

x """ 0 """_X îE 
50 
87 

90 
f o r  
Ocm 

Sem. - 

- 

5 0  7 

As above. 

- Some grave l  

S PT 

SPT 

END OF HOLE 
lo tes : 

Hole  located 20m. nor thwest   o f  
Mayo Hwy. near 140.4 Km. Post. 
F la t   ground.  Ground sur face 
covered w i t h h r u b s ,  shor t  g r a s s ,  
moss, white spruces 20-25m. and 
few tiny t rembl ing  aspen 2-3m. 
Hole augered up to 2.5m. Cored 
from 2 .5~1 .  t o  9.5m. Air used 
as a d r i l l i n g  f l u i d  from 9.5rn. 
t o  11.45m. 
T h e r m i s t o r s   i n s t a l l e d   a t  0.5m.) 
l.5m.) 3.0m., and 6.Om. 

I JOB No. ALOI a 

[ OAT€ Sept.  13 /77  P L A T E  
" 



1 
GRAIN S I Z E  CURVE 

E 
W 
O: 

I JOB No. AL0889 

, c 3  KIohn Leonoff Consultants Ltd. g* ~ LOCAT,ON 
PROJECT Dempster Highway Pi3eline 

W C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO, 77-20 OEPTH 

DATE Dec/77 



FROZEN BULK DENSITY TEST RESULTS 

HOLE NO. 77-20 

Sarnp 1 e Samp 1 e Frozen Bu 1 k Frozen Bulk 
No. Depth (M) Densi ty  KG/M Densi ty  PCF 

10 4.5-5.0 1639. O 102.0 



TEST HOLE LOG 

4' 
li 

t" 
1 10 

- 
TYPE - 

S Y  

SPT 

S Y  

S PT 

S Y  

SPT 

S Y  

S PT 

S Y  

S PT 

S V  

SPT 

SPT 

S Y  

- 

E - 5 c m r  

7 
12 
21 

1 3  
, 1  1 

6 

7 
9 

10 

10 
11 
12 

8 
9 

10 

7 
7 
7 

9 
6 

12 

LOCATION Sheet No. 15 Appendix C 
E I EVATION 

OESCRIPTION OF MATERIAL 

O. 15 TOPS0 I 1. 

SAND 
- some silt 
- 1 i t t l e  grave l  
- t r a c e  of c lay  
- s l i g h t  plasticity 
- s t r a t i f i e d  w i t h  f i n e  

- very  stiff 
- brown up to 1.5m. and 

sand and s i l t  

then g r e y  

(Ti 1 1 - 1  i ke )  

(Cont 'd . )  

1 JOB N O .  ~ ~ 0 8  

- 
COHESION * K g .  /Sq. c m .  

1 1 1 7 1 1 l l I  

l F l E l P  VANE AlAl V A N E  P U N C O N F  
0.2 0.6 1.0 1.4 1.8 

PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT LIMIT 

X""" 0 ------- x 

3 

50  

I 
J 

5 
2.27 

a> 
2.27 



TEST HOLE LOG 
LOCATION COHESION - K 9 . / S q . c r n .  

E L  EVATION 
1 I l I l I 1 I - I  

0.2 0.4 1.0 1.1 1.8 
@FIELD VANE Alkl VANE FaNCOFlF , 

PLASTIC  WATER LIQUID 

DESCRIPTION OF MATERIAL x - - - - - -  O -------x 
LImIt  CONTENT  LIMIT 

A s  above. 

l-- sand layer 
~6.45 m. 

END OF HOLE 
Notes : 
1. Ho1 e 1 oca t e d  7 - 8 m  from Mayo Hwy c 

i n  a low area and 0.15km sou th  
of a gravel p i t ,  

2 ,  Ter ra in  s lopes  35% between hole 
E hwy and 20% westward ly .  An 
open cut 200m long & 1 - 5 1  h i g h  
l o c a t e d  on the  e a s t  s i d e  of  the 
hole, V e g e t a t i o n  consists of 
willows,shrubs,trembling aspen 
E tiny w h i t e  spruces.  White 
spruces 10-15m a t  15m west of 
h o l e ,  

3 .  D r i l l i n g  mud used from Om. t o  
16.45m. 



1 

t= 

GRAlN S I Z E  CURVE 

I JOB No. AL0889 



I- TEST  HOLE LOG 

'r I 
1 2  

'Y 'G 

- 
' Y  PE - 
B 

S PT 

C 

C 

C 

C 

C 

C 

S PT 

S PT 

S PT 

C 

S PT 

- 

I 
1 

S I L T  AND CLAY - some sand 
- little gravel 
- law plasticity - laminations & lenses o f  

- laminat ions o f  sand - greyish brown 
i ce&so i 1 organics 

some sand and gravel 

- trace of organics 
- stratified with 

S A W  - f ine 
- and s i l t  
- trace of  gravel 
- trace of organics 
- laminated E. stratified 

I 
, ~ e  R .  of C.L. 
PROJECT Dempster Hi qhwav Pi p e  1 i n e  

""_- 

I, C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No.77-22 
DATE S e p t .  1 4 / 7 7  P L A T E  

n &.+- 

K . L . C .  - M E T R I C  



L 

'ERMAFROS' 

TEST HOLE LOG 
LOCATION 

ELEVATION 

- 
COHESION - K p . / S q . c m .  

- I I I I I I T  

@ F I E L D  VANE & A B  VANE IJWCONP 

DESCRIPTION OF MATERIAL x - - - - - -  O -------x 

0.2 0.6 1.0 1.1 1.4 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

No tes  : I 
1 .  

2. 

3 .  

4. 

Hole  located about  1 5 - 1 8 m .  on 
west  s i de  o f  Mayo Hwy . near Km 
Post 139.8. 
Hummocky sur face .  Vegetat ion 
cons is t s  of w i l l o w  bushes. 
Ho1 e augered t o  1.5m. Cored 
from  1.5-4.25m. D r i l l e d   w i t h  
a i r  f r o m  4.25m. to 6.Om. Cored 
from 6.0 t o  6.5m. and d r i l l e d  
w i t h  a i r   f r o m  6.5 t o  8.0m. 
Water s ta r ted   f l ow ing   ou t  o f  
t he   ho le   a t  8.0 m. 

L 

i JOB No. AL0889 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GRAIN SIZE CURVE 

1 JOB No. AL0889 



L 

TEST HOLE LOG 

PERMAFROS' 

N.R .CI 

C L A S S  

LOCATION Sheet No. 1 4  Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

O. 15 TOPS0 IL 

S I LT 
- t r a c e  to l i t t l e  sand 
- s l i g h t   p l a s t i c i t y  
- 1 i g h t  brown 

GRAVEL 
- f i n e  t o . c o a r s e  
- some sand 
- t r a c e  o f  s i  It 
- sand l a y e r s  
- grey 

sand and s i l t  l a y e r  

( C o n t ' d . )  

I JOB No. 

COHESION - K g .  / S s . c m .  
I I l I I I I 1 1  

0.2 0.6 1.0 1.4 1.8 
)F IELD VANE ALAB VANE KUNCOW.  

PLASPIC WATER LIQUID 
LIMIT CONTENT LIMIT 

x """ 0 """-x 
10 

AL0889 



TEST HOLE LOG I 
LOCATION COHESION * K g .  / S q . c m .  

I I I ~ I I I I I  
0.2 0.6 1.0 1.4 1.8 

)FIELD VANE AlAB VANF RYNCONF. 
PLASTIC 
LIMIT 

WATI'E LIQUID 
CON1 + $1 T LIMIT 

x ___."I 0 -I-__-- X 

ERMAFROST 
ELEVATION - 

N.R .C. 

I LASS - 
A TA 

DESCRIPTION OF MATERIAL E 
5 cm. - 
10 
10 
7 

ed 

25 
20 
1 2  - 

As above .  

15.45  m. 

END OF HOLE 
Notes : 

1 .  Hole l o c a t e d  10-12m. northwest 
o f  Campbell Hwy. near Km 165.2. 

2. F l  a t  ground.  Gravel p i t   l o c a t e d  
about 3Om. east of hole. Veg- 
e t a t i o n   c o n s i s t s  of w h i t e  
spruces t o  15m., t rembl ing  
aspen to 15m.,  honey suck le  E 
shrubs. 

3 .  Hole augered up to 3.0n-1. Drill- 
ing  mud used from 3.Om. t o  
15.45111. 

4 .  Loss  o f  c i r c u l a t i o n   b e l o w  8.0m. 
5 .  P iezometer   ins ta l led   to  8.831~1. 

1 L I JOB No. AL08 



GRAIN SIZE CURVE 

PROJECT Dernpster Highway Pipeline 
Klohn Leonoff Consultants Ltd. LQCAT,ON 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE N ~ ,  7 7 - 2 3  DEPTH 
DATE D d 7 7  



I 

I 
I 
I' 
I 

8 

- 
TYPE - 

B 

S PT 

B 

S PT 

B 

S PT 
B 

S PT 

S PT 

s PT 

S PT 

S PT - 

E - 1 5 c m .  

4 
3 
5 

7 
7 
3 

4 
7 
9 

21 
53 
7cm 

26 
28 
33 

30 
40 
33 

25 
65 

23  
45 
67 
_I 

TEST HOLE LOG 

SILT AND CLAY E SAND 
- 1 i t t l e  gravel 
- s l i g h t  p l a s t i c i t y  
- brown . 

( T i  1 1 )  



TEST HOLE LOG 
HAMMER WT. 63.51:  

. -. . 

SAMPLE DA TA 

1 

'ERMAFROS - 
N .R .C 

:LASI - 

LOCATION COHESION - K g .  / S q .  c m .  

E L  EVATION 
1 I I I I I l I I 1  

0.2 O h  1.0 1.1 1.8 
@FIELD YANE A l A B  VANE DUN- 

PLASTIC WATER LlPUlC 
LIMIT CONTENT LIMIT 

X DESCRIPTION OF MATERIAL x - - - - - -  O ------- 

Notes : 

1 .  Hole located about lkm. no r th  o f  

2, Terrain slopes 30% towards north- 
Ma yo H i g hway . 
Vegetation consists o f  shrubs, 
willows, white spruces to 15- 
20m, and lodgepole pines t o  7-  
lorn. 

3. Hole augered up  to 4.0m. Air - 
used as drilling fluid from 4.0 
m. t o  8.45111. 

30 S O  

-L 

70 

" 

" 

" 

" 

" 

" 

" 

I, I JOB No. AL0889 
PROJECT Dempster Highway Pipe1 ine  

5"*z 'lo'* Ltdg :LOCATION MP 258.4,.1 m i l e  R. o f  C.L. 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 77-24 



GRAIN SIZE CURVE 

N V H I  K I N I A  lN33213d 

I JOB No. AL0889 

. " 



SAMPLE 

2 

9 - 

- 
TYPE 

B 

S PT 

S PT 

S PT 

C 

C .  

S?T 

S PT 

ZiE 5 

18 
52 
65 
for  
1 Ocr 
65  
for 
1 ocrr 

80 
for  
Ocm 

- 

TEST HOLE LOG 
LOCATION Sheet No. 1 4  Appendix C COHESION * K p .  / S q. e m. 

E L  EVATION 
-. 

0.2 0.6 1.0 1.4 1.6 
bFltLP VANE A l A s  YANL g UNCON.  

PLASTIC  WATER LIQUID 
LIMIT CONTENT LIMIT DESCRIPTION OF MATERIAL x - - - - - -  O ----"--x 

SAND AND SILT 
- some grave l  
- brown 

BEDROCK 

1 JOB No. AL0889 I 

41  

49 



HAMMER WT. 6 3 . 5 K  

HT. DROP 7 4  cm. 

S A M P L E  

E P T I  

D A T A  

TRMAFROS1 

- 
N .R .C 

C L A S l  - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

Notes: 

1 .  

2 .  

3 .  

Hole  located  about   500 m. n o r t h -  
east  o f  Mayo Hwy. near  Km 172.5. 
Hummocky ground.  Terra i n  slopes 
5% t o  south  about  5-6m. from 
h o l e .   V e g e t a t i o n   c o n s i s t s  of 
sh rubs ,   w i l l ows  and w h i t e  
spruces t o  18-20m. 
Hole  augered up t o  1.0m. Air 
used as d r i l l   i n g   f l u i d   f r o m  1 .O  
t o  3.5m. Cored from 3 . 5  t o  4.5 
rn, Air used as d r i l l i n g   f l u i d  
from 4.511. t o  8.0~. 

i JOB N ~ .  A L O ~  

COHESION + K g . / S q . c m .  
I I I I I I I I I  
0.2 0.6 1.0 1.4 1.6 

PFlF lDVANE AlAB VANE EWNCOwF. 
PLASTIC 
LIMIT 

WATER LlPUlD 
CONTENT LIMIT 

X""" 0 I""" X 



i 

GRAIN SIZE CURVE 



SAMPLE 

TEST HOLE LOG 
LOCATION Sheet No, 19 Appendix C 
E L  EVATION 

DESCRIPTION OF MATERIAL 

0.08 Organic  cover 

S I L T  AND  CLAY 
- trace  to I ittle sand 
- slight to  low  plasticity 
- sand E c l a y  laminations 
- clay E silt pockets 
- soft t o  firm 
- grey with  rusty  specks 

3.0 

SILT AND CLAY 
- trace t o  little sand 
- low  plasticity 
- s o f t  
- grey 

NOTES: 
1 .  

2. 

3 .  

4 .  

5.  

6. 

Hole  located at 45.0m. south- 
east o f  lake. Flat ground 
surface. 

Hole  surrounded  with shor t  
grass. 

Ground  surface  relatively 
soft . 
Free  water  encountered a t  
about 0.5m. below  ground 
surface. 

Penetration rod p u s h e d  for 
sample No. 4, 5, 6, G 7. 

Hole  drilled  with  water 

9 . 9 5 m .  END OF HOLE 

0.2 0.6 1.0 1.4 1.8 
P F l E l D  VANE ALAB V A N E  PUNCOW. 

P L A S T I C  WATER LIQUID 
LIMIT CONTENY L I M I T  

I X""" O - - - - -  --x I 
10 

" 

" 

" 

" 

" 

" 

" 

" 

" ti 
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SAMPLE 

E P T ~  T Y P E  

B 

1 - 
S PT 

B 
2 
I_ 

5 PT 

B 
3 - 

S PT 

4 
I_. 

S PT 

5 ,  

S PT 
6 - 

S PT 

a - 

9 
- 

S PT 

10 

" 

15T 

TEST HOLE LOG 
LOCATION Sheet No. 19 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

o. 1 Organic cover 

SAND 
- fine - little t o  some silt 
- trace rootlets 
- brown 

1.75 

SAND 
- fine 
- trace to Some si It 
- coarse sand laminations 

(20mm) 
- loose to 4.0m., dense 
from 4.0m. to 7.0m. 

- grey 

i.0 - Few layers o f  fine gravel 

7.0 

ILT AND CLAY 
t r a c e  to little sand 
slight to low plasticity 
sand laminations & layers 

i nat i ons 
firm 

( 1 5  cm.) 
clay lam 
s o f t  to 
9 rey 

(cont'd.) 

KIohn Leonaff Consultants Ltd. 
:&*;2 m"; 
45,": "'\, 

*'..- C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  

;8 9 
PROJECT Denost e r  H i ahwav Pi oel i ne I 

I DATE S e p t .  2 /77  P L A T E  
. - . .  I 

. L . C .  - U E t R l C  
-.I 



". 
HAMMER WT, 6 3 . ~ ~ 0 1  I 

SAMPLE 

12. 
" 

13  

14 

" 
16 

1 7  

SP' 

1 5  
1 7  
21 

10 
14 
25 

TEST HOLE LOG 
LOCATION COHESION - K p . / S s . c m .  

E L  EVATION 
A I I I 1 l ~ l I I  

0.2 0.6 1.0 1.4 1.1 
@FIELD VANE A l A B  V&NE E VNCONF. 

PLASTIC WATER 1lQUlQ 
LIMIT CONTENT LIMIT 

X DESCRIPTION OF MATERIAL x - - - - - -  O ------- 

AS ABOVE 

' L ~ c A T , ~ N  Yukon ~i~~~ crossing PROJECT Oempster H ighway P i p e  1 i ne 

c 



HT. DROP 7 6  cm 

SAMPLE DATA 

zzl - 5 c m .  

9 
22 
21 

'ERMAFROSl 

N.R .CI 

L L A S S  - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
.. . . . . . . . . .. . . - . . . . . . 

AS ABOVE 

21.45m. 

END OF HOLE 

NOTES : 

1 .  

2 "  

3 .  

4 .  

Hole located 300 m. east o f  
Yukon r i v e r .  Hole drilled on 
OLD river bank about 7.0 m. 
above ancient '  flood plain 
and 12 m. from crest. 

Hole surrounded by spruce 
tr.ess t o  18.0 m. 

Mud d r i l l i n g  from 3.0 m. 

Thermistors installed at 0.5m, 
l,5m., 3.0m. and 6.0m. 

COHESION - K g .  / 5 q . c m .  
1 1 1 1 l l ~ -  

0.2 0.6 1.0 1.1 1.8 
I F l f L D  VANE A L A P  YANE E UNCONF. 

PLASTIC WATER 
LIMIT 

LIQUID 
CONTENT LIMIT 

x """ 0 """ - X 

1, 
89 

L 



JOB No. ~ ~ 0 8 8 9  " 

rb Wohn Leonoff Consultants Ltd. - LOCAT,ON 
PROJECT Demps t e r  Highway P i pe 1 i ne 

-)",+.+5 ,+ Ma Dr: 

DATE November 1977 
.. ". .. . .. . . . . . 

". .. . . .. . . 



C 
C - 

GRAIN SIZE CURVE 

N -  

' I  

' I  

I 
v) 
Y 
U 
Q: 
I 
w 
œ 

JOB No. ~ ~ 0 8 8 9  

-.II .:->,. Kfshra Leonoff Consultants Ltd. 
~ LOCAT,ON 

PROJECT Dempster Highway Pipeline 
$.:& 
,>4 sw; u@!Emzz, 



E P T ~  T Y P E  

B 

1 - 
SPT 

B 

2 
5 PT 
B 

3 - 
S PT 

4 
5 PT 

5 .  

h S PT 

7 

S PT 

a 

9 

S PT - 
10 

8 
10 
13 

5 
12 
17 

3 
5 
7 

3 
5 
6 

2 
2 
2 

2 .  
2 
3 

4 
4 
7 - 

'ERMAFROST 

N.R .CI  

C L A S S  

.OCATIONSheet No. 19 Appendix C 
- ". . 

ELEVATION 

DESCRIPTION OF MATERIAL 

I .  1 Organ i c cover 

SI LT AND CLAY 
- t r a c e  of sand 
- l o w   p l a s t i c i t y  
- l a m i n a t i o n s  o f  sand 
- l a m i n a t i o n s  o f  c l a y  (1-3rnm) 
- s o f t   t o  firm 
- brown to 4m. then  grey 

VOTES : 
1 , .  

2. 

3 .  

4 .  

5. 

H o l e   l o c a t e d  30 m. f rom swamp. 

Vege ta t i on   cons . i s t s  of spruces 
to  1 8 m . ,  p o p l a r  t o  15m. and 
sparse   p ines  t o  18 m. 

Ground sur face  genera 1 1  y f l a t  . 
Free   wa te r   encoun te red   a t  3m. 

Hole  augered t o  3m.. Water 
used a s  d r i l l i n g   f l u i d   b e l o w  
3m. 

END OF HOLE 

" . . " 

COHESION - K q . / S s . c r n .  

0.2 0.6 1.0 1.4 

PLASTIC WAlER 
LIMIT CONTENT LIMIT 

x """ 0 """-x 
10 30 5 0  

it 

I 



GRAIN SIZE CURVE - 
O 
O 

8 
O 

- 
Q 
ô 

9 - 

Q 

O 
O 

I 

cn 
Y 

U 
cc 
z 
W 
M 

I JOB No. AL0889 

1 DATE November- 1977 
." . . ." " " .. . . . . . . 



TEST HOLE LOG 

rn 

6-I 

I z 
i-" 

L 

- 
" Y  P E  - 
B 

S PT 

0 

SPT 

0 

S PT 

S PT 

- 

E55 
I5 c m .  - 

4 
5 
7 

21 
16 
25 

2 3  

3 5  
3 5  
60 

? o r  
10 
;m * 

PERMAFROSl 

N.R .C. 

CLASS 

- 
N.F. 
or 

F. - 

NF 

1 , i  

ELEVATION 

DESCRIPTION OF MATERIAL 
O .  15 ORGAN I C C O V t R  

ORGANIC SILT AND CLAY E SAND 
- t r a c e  of g r a v e l  
- wood and r o o t l e t s  
- dark  brown 

1.8 
S I L T  AND  CLAY 
- some sand 
- l i t t l e   g r a v e l  
- grey 

3 .O (T I LL) 

GRAVEL  AND  SAND 
- t r a c e  s i l t  
- l a y e r s  o f  f i n e  sand 

6.0 
SILT AND  CLAY 
- 1 i t t l e  t o  some sand 
- t r a c e  g r a v e l  
- low plastic 
- few l a m i n a t  
- g r e y  

t i n t e r b e d d e d   w i t h  

8 .5  rn 

ions 

g r a v e l  

END OF HOLE 

( C o n t ' d . )  

COHESION * K q .  / S q . c m .  
1 I I l I I I I I  

0.2 0.6 1.0 1.4 1.4 
) F I E L D  VANf & A B  V A N 6  R W O N F .  
PLASTIC 
LIMIT 

WAT€R LIQUID 
CONTENT LlMiT 

X""" 0 """"x 
IO 30 

3 

\JOB No. A ~ 0 8 8 9  

, ,  -., . 
f DATE Seot  . 4 / 7 7  P L A T E  



TEST HOLE LOG 

ERMAFROSl 

- 
N.R .C . 

L LASS - 

LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

Notes : 

1 .  

2. 

3 .  

4. 

5 .  

H o l e   l o c a t e d  on o l d  S I  ide.  
Ground sur face  sloping 18% t o  
the northeast. 

Vegetation consists of spruces 
t o  17 rn, and small willows. 
Ho1 e augered to 3 m. Mud 
d r i  1 1  i n g  used  f r o m  3 m. t o  
8 . 5  m. 

Ho1 e c a v i n g  i n  a t  8 m. 

Therm is to rs  instal l e d  a t  0.5, 
1 . 5 ,  3.0, 4 . 5  m, 

COHESION - K y .  / S q . C m .  
I l l l l l l l l  
0.2 0.6 1.0 1.4 1.8 

iF lELD  VANE ( \LAB VANE&)= 
PLASTIC 

L I M I T  
WATER LIQUID 

C O N T E N T  LIMIT 
x ””” 0 -“““x 

I JOB No. AL0889 
.” 



- Q  

1 



HAhlMER WT. 43.5K1 

HT. DROP 7 6  c m .  

DATA 

a 

29 
40 

' .  5 
'O r 

:m. 

'ERMAFROSl 

N .R .C 

CLAS! - 

TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

0.05 ORGANIC C O V E R  

GRAVEL AND SAND 
- l i t t l e  s i l t  
- layered w i t h  g r a v e l y  silt 
- trace o f  organics 1 . 3  

t 
II 

GRAVEL 
- fine t o  coarse 
- little sand 
- little s i l t  
- grey 

5 . 6  m. 

END OF HOLE 

l o  tes : 
1 .  Hole located 30 m. n o r t h  o f  

r a v i  ne on a 1-2% slope to the 
n o r t h e a s t .  

2. B u r n t  area .  P o p l a r s  t o  4 - 5  m. 
3 .  Drilling mud used from 0.5 to  

5 .6 m. 

L 

- 
COHESION - K g - / S a . c m .  

l 1 1 1 1 1 1 1 1  
0 . 2  0.6 1.0 1 . t  1.8 

? F I E L O  VANE A L A S  VANE iUNCOt4F 
PLASTIC 

LIMIT 
WATER LIQUID 

CONTENT LIMIT 
x """ 0 ""_ --X 

L O B  No. AL0885 



TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C COHESION * K g .  / S q . c m .  

ELEVATION 
- 

0.2 0.6 1.0 1.1 1.8 
eBFIE1P VANE A LAB V A N E  r ' ' U F =  

P l A S t l C  WATER LIPU~D 
LIMIT CONTENT LIMIT DESCRIPTION OF MATERIAL x - - - - - -  ------- x 

'ERMAFROS 

- 
N.R .C 

C L A S S  

DATA 

I 

GRAVEL AND SILT  I 
0.5 - some sand 

GRAVEL 
- f i n e  t o  coarse 
- some sand and silt 
- cobbles 

Notes: 
1 .  Hole located on t h e  slope o f  

a small hill s l o p i n g  2% to the  
south and southwest. 

t o  14 m. Grass  cover  and small 
shrubs. 

5 .5  m. 

2 .  Burnt a r e a .  Sparse spruces 

3 .  D r i l l  ing mud used from 0.5  t o  

I' 
I- 
I 
I PROJECT Dernpster Hiqhway P i a c l  - ine  

I 

c 

LOCATION MP 344.6,O.l m i l e  2 .  o f  C.L. 

DATE Sept. 5/77 P L A T E  
HOLE No. 7 7 - 2 0 6  

- 
I_ - 

K . L . C  - U E T R I C  
"* ., . 

1 i L 



'ERMAFRQSl 

- 
N.R S .  

C L A S S  - 

TEST HOLE LOG 
LOCATION Sheet No. 18 Appendix C 

EL EVATION 

DESCRIPTION OF MATERIAL 
0.15 TOPSOIL 

S I L T  
- t r a c e  o f  sand 
- trace o f  g r a v e l  
- stratified with sand - grey brown 

sand l a y e r  t- 
2.5 

SAND AND SILT 
- little gravel 
- t r a c e  o f  o r g a n i c s  
- trace of  'ox idat i o n  
- g r e y  brown 

4 .O 
sandy s i 1 t 

GRAVEL 
- f i n e  to medium 
- some si It 
- little sand 
- t r a c e  o f  clay 
- sand  and s i l t  layers 
- grey 

8.517. 

END OF HOLE 
. 

( c o n t  I d , )  

1 
COHESION - K g .  / S a . c m .  

1 1 1 1 1 I l l 1  
0.2 0.6 1.0 1.4 1.0 

P F I E L D  VANE ALAE VANE F f u ~ c w  
PLASTIC 
LIMIT CONTENT 

WATER LIQUID 
llMlf 

x- ""_ 0 """_X 

1 JOB No. A l  
. .. 

90;  

" I 

"" 

1 
PROJECT Dempster Highway P i p c l  ifis  onof off Consultants Ltd. MP338, 9, m i  e "" T 3 f ~  

O T E C H N I C A L   E N G I N E E R S  HOLE No. 77 - 
"" 

207 "- 
DATE Sept .  6/77 P L A T E  

S . L . C .  M E T R I C  
",:A*" " 



I 
I_ 

TEST HOLE LOG 

I 

1 i- 

.. 

'ERMAFROSl 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

No tes : 

1 .  

2.  

3 .  

4 .  

5 .  

Site located south o f  Fox Lake 
in a low area with north-south 
ridges to the east  and we5 t. 
Poorly drained area. 

Burnt area,  s p a r s e  spruces 
to 20-25 m., poplars and 
f i r  to 6-7m. 

D r i l l i n g  water used from 0.5 
to 8,5m.  

Water table at approximately 
O. 75171. 

Thermistors instal led at 
0.5, 1.5, 3.0, and 4.5rn. 

I JOB Na. AL08 
"L 
' Q C  

*" 

COHESION .. K g .  / S a .  cm. 
-7 
0.2 0.6 1.0 1.4 1.8 

 FIELD VANE A L A B  VANE fluw- 
PLASTIC WATER LIQUID 

LIMIT CONTENT LIMIT 
x """ 0 "_"" X 

i 

1 



GRAIN SIZE CURVE 



HT. DROP 7 6  cm. 

SAMPLE DATA 

3 - 

4 - 

5 - 

6 - 

19 
28 
33 

19 
18 
18 

r 
Pt 

I 

I 

iRMAFROST 

u.R .c. ' 

. L A S S  

TEST HOLE LOG 
LOCATION Sheet No. 18 ADDendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

I. 1 TOP SOIL 

GRAVEL 
- f i n e  t o  coarse 
- some sand 
- l i t t l e   s i l t  and c l a y  
- occasional   cobble - dense 

5 .5  m. 
E N D  OF HOLE 

Notes : 
1. H o l e   l o c a t e d   i n  a c l e a r i n g .  

Ground su r face   s lop ing  5% t o  
the southeast  towards a d r i e d  
up pond. 

2 .  I n   t h e   i m m e d i a t e   v i c i n i t y   t h e  
vege ta t i on   cons i s t s  o f  w h i t e  
spruces t o  30 m. A burn t  area 
t o   t h e  west  support a vege- 
t a t i o n   b i r c h .  

5 . 5  m. 

5.5 m. 

3 .  D r i l l i n g  mud used from 1 . 5  t o  

4. Spoon bouncing on cobbl e a t  

I JOB No. AL0 

AN 
PLASTIC WAfE R llPUlD 
LIMIT CONTENT  LIMIT 

X""" 0 """-x 

Klohn Leonoff Consultants Ltd. -' 

PROJECT Dempster H i  qhway P i  pel  i ne 
LOCATION MP 335.1,0,2 m i l e  R .  of C . L .  

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-208 
b A f F  Seat .  6 / 1 7  P L A T E  



HAMMER WT. 63.5Kt 

HT. DROP 7 6  cm. 

SAMPLE DA TA - 
T Y  FE - 
B 

S PT 

S PT 

S PT 

S PT 

S PT 

Ez 

11 
20 
15 

39 
45 
'0 r 
k m ,  

'50 
63 

29 
14 
22 

19 
27 
36 

- 
N .R .C 

C LAS! - 

Vs, 
Vr 

N be 

Nbe 

TEST HOLE LOG 
LOCATION Sheet N o .  18 Appendix C 
ELEVATION 

DESCRIPTION OF MATERIAL 

ORGANIC SILT - r o o t l e t s  

0 . 5  - b l a c k  

-grave 1 
SAND AND SILT 
- t r a c e  t o  1 i t t l e   g r a v e l  
- dark   g rey  

2 . 2  
...... 

G rave l   l aye r  

SAND - f ine 
- t r a c e  of s i 1  t 
- s i l t   l a m i n a t i o n s  
- grey 

4.0 
SILT - 1 i t t l e  sand - t r a c e  o f  c l a y  
- sand 6 s i l t  s t r a t i f i c a t i o r  - grey 5.0 

Gravel 
SAND - f i n e  to coarse - t r a c e  of  s i l t  - t r a c e  o f  g r a v e l  

6.0 - s t r a t i f i e d   w i t h   g r a v e l  
7 and s i l t  

\- qrey 

GRAVEL 

7.0 m 

END OF HOLE 
Notes : 
1 ,  H o l e   l o c a t e d   t o   t h e   n o r t h  o f  a 

l ake  i n  a muskeg area w i t h  
r i d g e s  8m, h i g h  on t h e   e a s t  and 
3m.  h i g h  on the   wes t .  

2 .  Poorly d r a i n e d  area,  Vegeta t ion  
o f  wh i te   spruces  t o  25m and 
b i r c h e s  to 1 3 m  along r i d g e s .  

3 .  D r i l l i n g  mud used from 2.2-Sm. 
4.  Casing  used t o  prevent  l o s s  of 

S. Loss o f  d r i l l i n g   f l u i d  @ 6.0 m. 
d r i l l  ing mud, 

COHESION - K g .  / S P .  cm. 
T I I T I I ~ I I  

0.2 0.6 1.0 1.4 1.8 
lF lELD VANE A LAB VANE UNCONF. 

PLASTIC WATf  I 
LIMIT COHfENT LIMIT 

Llaw 
x """ 0 """* X 

L 

30 50 

- 

es Klohn Leonoff Consultants Ltd. MP 332.2 C.L. 
PROJECT Dempster  Highway P i p e l i n e  

'w C I V I L  fL G E O T E C H N I C A L  E N G I N E E R S  HOLE N o .  77-209 



GRAIN SIZE CURVE 
n 



HAMMER L 
HT. DROP 

. 

SAMPLE 

E P T d  T Y P E  

B 

1 - 
S PT 

2 
II 

5 PT 

3 
SPT 

4 - 
5 PT 

5 

6 

- 

- 

- 

ERMAFROSl 

TEST HOLE LOG 

ELEVATION 

DESCRIPTION OF MATERIAL 

ORGANIC S I L T  AND CLAY 
- t r a c e  of  sand 
- roo t1   e t s  
- b l a c k  
s i l t  layer 

GRAVEL 
- some sand 
- l i t t l e  s i l t  
- brown 

5.6 m. 

END OF HOLE 
. . 

Notes: 
1 .  Hole  located t o  the  nor theast  

end o f  Fox Lake. Ground sur face  
s l o p i n g  2-8% t o  the southwest. 

2, Th i ck  moss cover,  Spruce  trees 
t o  13 m. 

3 .  D r i l l i n g  mud used from 1 . 4 5  to 
5.6 m. 

4 .  S l igh t   sur face   d ra inage  across  
the  site i n  a w e s t e r l y   d i r e c t i o r  
Water ponded on ground  surface. 

I JOB No. AL08E 

" 
COHESION - K g . / S s . c m .  

IFlELD VANE AL AB VANE U N C O N -  
PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

x """ 0 """_ x 

0.2 0.6 1.0 1.4 1.1  

DATE Sept. 7 j 7 7  P L A T E  1 
K.L.C. - Y E T R I C  



5 

6 

7 

8 
I_ 

9 

1 0  
7 

- 
Y PE - 
B 

S PT 

S PT 

S PT 

S PT 

S PT 

S PT 

S PT 

- 

ïCG 
5 c m .  

10 
22 
32 

19 
39 
40 
For 
3cm 

31 
4 6  

25 
47 

33 
42 
50 

24 
63 

43 
67 

TEST HOLE LOG 

ERMAFROST 
LOCATION Sheet No. 1 7  Appendix C 

ELEVATION 

SILT AND CLAY - t r a c e  o f  sand 

- s i l t  and clay inclusions 

s i l t  and c l a y  with f ine  g r a v e l  

s i  I t  and c l a y  

COHESION - K o . / S q . c m .  
l 1 1 1 1 ~ 1 ~ ~  

0.2 0.6 1.0 1.4 1.6 
IFIE. \D VANE ALAB VANE R u ~ c o w .  
PLASTIC WATER llQUlD 

L I M I T  CONTENT L IMIT  
x """ 0 ""--""~ 

ec Klohn Leonoff Consultants Ltd - LOCATION MP 323.2,O.s m i l e  R .  of C.L 
PROJECT Dernpster Highway Pipe1 i n e  

' 
w 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-211  
tDATE S e p t ' . 8 / 7 7  P L A T E  

. c .  - M E T R I C  

! 



1' 
1- HAMMER WT, b 3 . 5 K p .  

I HT. DROP 7 6  c m .  1 DAYA 

s 
I 5  cm. - 
22 
10 

3 

7 
12 
19 - 

1 

PERMAFROST 

. . . . . . . 

N.R S .  

CLASS 

I CE 

TEST HOLE LOG 
LOCATION 

E L  EVATION 

DESCRIPTION OF MATERIAL 

A s  above. 

s i l t  and c l a y   w i t h   f i n e  
grave 1 

SILT AND CLAY 
- t r a c e  of sand 
- t r a c e  o f  gravel  

11.95 m. - grey 

END OF HOLE 
Not es : 
ï 
1 .  

2. 

3 .  

4. 

5 .  

Hole loca ted  t o  the  nor thwest  
end o f  Fox Lake on a northwest 
southeast  r idge  approx. 7 m. 
above the  surrounding  thermo- 
k a r s t  ponds. 
Vegetat ion c o n s i s t s  main ly  o f  
white  spruces  up t o  16m. i n  
he igh t  . 
Water  used as d r i  1 1  i n g   f l u  i d  
from 1.5m. t o  11.95r1-1, 
Drainage  along  r idges t o  the  
southeast.  
The rm is to rs   i ns ta l  l e d  a t  0.5, 
1 . 5 ,  3.0 and 6.0 rn, 

COHESION - K 9 .  / 5 q. cm. 
1 1 1 1 1 I l l l  
0.2 0.6 1.0 1.4 1.8 

l F l E L D  VANE Alka VANE RyPKONF. 
PLASTIC 
LIMIT CONTENT 

WATER LIQUID 
llMlT 

x """ 0 ""-" X 

IJOB No. ALOI 



HAMMER WT. 4 3 . 5 K g  

H T ,  DROP 7 6  c m ,  

A T A  

'ERMAFROST - 
N.R .C . 
L L A S S  - 

TEST HOLE LO6 
LOCATION Sheet No. 17 Appendix C 

EL EVATION 

DESCRIPTION OF MATERIAL 

\ 0 . 5 m  O R G A N I C  C O V E R  

END OF HOLE 

Notes: 
1. 

2. 

3 .  

Si te   l oca ted   on  a bench. The 
ground  surface  slopes 5% t o  t h e  
southwest i n   t h e  immediate 
v i c i n i t y  o f  the   ho le .   Fur ther  
from t h e  hole, the  ground 
su r face  slopes a t  g rad ien ts  
exceed i ng 100%. 
V e g e t a t i o n   i n  t h e  v i c i n i t y  con- 
s i s t s  o f  spruce and b i r c h  t r e e s  
up t o  8-10m. i n   h e i g h t .  
Refusal on bedrock  or  boulder 
below 0.5 m. 

COHESION - K g .  / S a .  cm, 
I I I I I I I ~ I  

0.2 0.6 1.0 1.4 1.8 
CFIELDVANE ALAB VANE WUNCOW. 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LlMlT 

x """ 0 """* X 

G% Mohn Leonoff Consultants Ltd. LOCATIONMP 32, , 4 , 0 * 2  mi,e c . L .  
PROJECT Dempster Highway Pipeline 

1 -:- 
SA.- 



1 
Y 

TEST HOLE LOG 
HAMMER WT. 63.5Us 

HT. DROP 7 4  c m .  

TA 

LOCATION Sheet No, 17 Ap COHESION - K g .  / S a .  c m .  

E L  EVATION 
1 1 1 1 1 1 1 1 1  

0 .2  0.6 LO 1.1 1.8 
@ F I E L D  VANF AIAB VANE KUNCON. 

DESCRIPTION OF MATERIAL x-"---- O -------x 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

rn 

O, 1 O R G A N I C  COVER 

0.6 S I L T  - layered with sand 

1 * O  GRAVEL - some sand 

BEDROCK 

r 
2 . 7  m. 

END OF H O L E  

1. 

2. 

3 .  

4 .  

No tes  : 
Hole l oca ted  40 m. e a s t  o f  
s e r v i c e  road for communication 
tower on h i l l  s i d e .  The 
ground surface slopes 2-3% in 
a northerly d i r e c t i o n .  
Vegetation consists o f  small 
shrubs, spruce and f i r  trees 
t o  12 m .  in he igh t .  
Dri l l i ng  mud used from 1.0 to 
2.7 rn, 
Cobbl es and f r a c t u r e d  bedrock 
exposed on road. 

1 JOB No. AL0883 

5 0  

"- 

"- 

"- 

I 

9 0% 

I 
e Klahn Leonoff Consultants Ltd, PROJECT Dempster Highway P i p e  1 i ne <e- LOCATIONMP 319, 0.9 m i l e  R .  o f  C.L.  

I* - C I V I L  & G E O f E C H N I C A L  E N G I N E E R S  HOLENO. 77-213 
DATE Sept. 8/77 P L A T E  

m.L.c. + M E T R I C  



1 

. . . . . 

.OCATION Sheet No. 17 Appendix C 

E L  EVATION 

DESCRIPTION OF MATERIAL 

ORGAN1 C SILT AND PEAT - black  

GRAVEL 
- f i n e  
- some - 1 i t t  

t o  medium 
sand 

l e  s i 1 . t  

5.5 m. 
END OF HOLE 

Notes : 
1 ,  Ho1 e located  on a f 

drained  area w i t h  a 
the  e a s t .  

2.  Veqetat ion cons is t s  

l a t ,  poor 
pond t o  

o f  small - 
shrubs t o  2 m. and spruces t o  
3-4 m. i n  t h e  immediate 
v i c i n i t y  o f  t h e  ho le.  Fur ther  
f rom  the  hole,  spruce trees 
t o  20-25 m. i n   h e i g h t .  

5.5 m. 
3 .  D r i l l i n g  mud used from 1 .5  t o  

I JOB Na. AL08 

COHEflON - K g . / S a . c m .  

PLASTIC WATER LlQUlD 
LIMIT CONTENT LIMIT .,A 

x """ 0"- "" x I ,.' .. 

- 
e Klohn Lesnoff Consultants Ltd. LOCATiONMP 3 1  5 , 6  c.L. 

P R o J E C T  Dempster H iqhway P i p e l  i ne 
; n..:"" 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No.77-214 
OAT€ S e p t  . 9 / 7 7  P l A T E  J 



;p HAMMER WT. 63.5Ko. 

I 

'L I 

DA TA 

60 
20 

.. 

ERMAFROSI 

TEST HOLE LOG 

ELEVATION 

DESCRIPTION OF MATERIAL 
b. 1 ORGAN I C . m R  

0.5 SILT,- t r a c e - o f   g r a v e l  

GRAVEL 
- f i n e  t o  coarse 
- some sand 
- l i t t l e   s i l t  
- l aye rs  o f  coarse  gravel 
- brown 

5 . 7  m. 
END OF HOLE 

Notes: 
1 .  Ho1 e located on 3 4 %  grade 

s l o p i n g  t o  t h e   n o r t h  and 
f l a t ten ing   ou t   f u r the r   f rom 
the   ho le .  

2 .  Vegetat ion  cons is ts   o f   shrubs 
1-1.5m. t a l l  and spruce  t rees 
t o  1 5  m. 

3 .  Dril 1 i ng  mud used from  1.0  to 
5.7 m. 

4 .  Hole c a v i n g   i n   d u r i n g   d r i l l   i n g  

I JO6 No. AL08 t  

COHESION - K p .  / S a .  cm. 
1 1 1 1 1 1 1 1 1  

0.2 0.6 1.0 1.1 1.4 
?F IELD VANE A L A 5  VANE ksUrJCONF 

PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT LIMIT 

x """ 0 """- X 
30 

4" ). 

"- 

t 

70 

4- 
c 

"- 

e Klohn Leonoff Consultants Ltd. , ,e- LOCATION MP 316.1,0,2 m i l e  L. o f  C .L ,  

DATE Sept. 9/77 P L A T E  
C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE N o .  77-215 

K . C . C .  + M E T R I C  

43 
1 1  1 



I' 

I 
I. 7 

6 

~ 

I 8 

- 
TYPE - 

B 

8 

S PT 

S PT 

S PT 

S PT 

; PT 

B 

- 

m 5 

1 7  
32 
36 

50 
52 
56 

50 
75 

30 
-or  
Ocrn 

59 
65 
50 
-0 r 
8crn 

3 5  
'5 
'0 r 
Ocrn 

6 1  

TEST HOLE LOG 
LOCATION Sheet No. 16 Appendix C 

ELEVATION 

DESCRIPTION OF MATERIAL 

S'\'Tate o f  sand 

S I L T  AND CLAY 
- some grave l  
- 1 i t t l e  sand 
- trace of ox idat ion  
- brown 

( T i l l - 1  ike)  

5.0 

CLAY AND S I L T  
- 1 i t t l e  sand 
- high  p l a s t i c  
- ox id ized   in 'c lus ions  
- b l u e  g r e y  & r u s t y  brown 

(Ben ton i t i c )  

3.7171. 
END OF HOLE (cont I d . )  

COHESION - K g . / S a , c m ,  
1 1 1 1 1 1 1 1 1  

0.2 0.6 1.0 1.4 1.8 
!FIELD VANE A 1 A l  VArJE UNCON 

PLASTIC 
LlMlt C O N T E N T  

WATE R LlaUlc 
LIMIT 

x """ 0 """-x 
70 

I 

1 

Klohn Leonoff Consultants Ltd PROJECT Demps t e r  H i qhway P i pe 1 i ne 
LOCATION MP 314, C.L. 

"DATE Sept, 10 /77PLATE 
C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-216 - 

K . L . C .  - Y L T R l C  
n" 



HAMMER WT. 63 .51 :  

HT. DROP 7 4  c m .  

DATA 

'ERMAFROS1 - 
N .R .C 

C LAS! - 

. ." . . " 

TEST HOLE LOG 
LOCATION 

ELEVATION 0.2 0.4 1.0 1.4 1.8 
- 

+FIELD VANE /\JAB VANE a UtJCPNF 
PLASTIC WATER LIQUID 

DESCRIPTION OF MATERIAL X - - - - - -  O -------x 
LIMIT C O N T E N T  LIMIT 

1 .  

2. 

3 .  

4 .  

i n  he igh t  and sparse 
whi te  spruces. 

Dr i l  1 ing mud used from 
9.7m. 

Free water a t ,  approx. 



1 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GRAIN SIZE CURVE 

4 4  
m 

I 

I 

m 
Y 
œ 
U 
E 
w 
a 



I" 1 

TEST HOLE LOG 
- 

HAMMER WT. 6 3 . S I e .  LOCATION Sheet No. 16 Appendix C I HT. DROP 7 6  
c m .  0' 

PERMAFROST 
ELEVATION 

SAMPLE I DEPTh T Y P E  

I B 

Ir 
I 2 . .  

,I 
I 
I 4 "  

I ,  
I 
I" 

1 
C 

C 

C 

3 
C 

C 

C 

C 

C 

C 

7 

8 
B 

9 .  

S PT 
for 

10 

D A I  

- organic  silt  layers 
- dark brown 

( I  cc lenses ti-3mm. spaced @ 

( I ce  lenses 1 -3mm. spaced @ 

S I L T  AND  SAND 
- organic laminations 

- fine to coarse 
- t race to  little silt 
- sand and  silt  laminations 
- greyish  brown 

trace of sandstone 

I 

GRAVEL 
- little t o  some  sand 

I I  I I  E N D  OF HOLE (Cont'd.) 
I I I I 

I JOB No. AL0  
L 

3 
PROJECT DempsGr  Highway  Pipeline Klohn Leonoff Consultants Ltd. MP 309,2, 

C I V I L  a G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-217 
DATE Sept * 10/77 P L A T E  

u . L . C .  - Y L T R l C  

1252 

248 

796 
762 

496 
575 

416 

223 



I 
1 F 

DATA 

ELQT 
I S  c m  - 

'ERMAFROSl - 
N.R .C . 

CLASS - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

2. Burnt area.  
shrubs. The 
wh i te spruce 
to 14m. 

3 .  Drilling mud 
to 9.6 m. 

4 .  Thermistors 
1.5, 3.0 and 

Notes: 

1. Hole located in a v a l  ley which 
slopes g e n t l y  to the southwest. 

Vegetation o f  
surrounding ridges 
trees and poplars  

used from 6.75 m. 

installed at 0.5, 
6.0 m. 

I JOB No. AL08 
. .. ." 

COHESION - K g . / S q . e m .  
l l l l l l l l 1  

0.2 0.6 1.0 1.4 1.8 
PF lELD VANE AlAB VANE B U N C O N  

PLASTIC  WATER 
L I M I T   C O N T E N T  

LIQUID 
L IMIT  

x """ 0 """_ X 



Y 
I NVHI t l3NIA LN33U3d 

JOB No. AL0889 
PROJECT Dempster Highway Pipeline 

rdwcfbc" Klohn Leonoff Consultants Ltd. - LOCAT,ON p z =  
G' C I V I L  & G E O T E C H N I C A L  E N a l N E E R S  HOLE N ~ ,  77-217 DEPTH 

, DATE Dec/77 



FROZEN BULK DENSITY TEST RESULTS 

HOLE NO, 77-217 

Samp 1 e Samp 1 e 
No. Depth (M) 

Frozen Bu 1 k Frozen Bu 1 k 
Density K G / M  3 Density PCF 

5 2.7-3.4 1338.3 8 3 . 4  



TEST HOLE LOG 

D-  
I B 

I ' 
I 2  

I 
I 4 n  

SAMPLE 

DEPTH! T Y P E  

S PT 

I SPT 

.. 

S PT 

I 5 

I 
I 
I. 
I 
I 
I 
I 

6 .  

r 

m 15cm, 

11  
15 
24 

32 
53 
3 5  

4 5  
88 

ERMAFROST 

- 
N.R S .  

:LASS - 

LOCATION Sheet No. 16 Appendix C 

ELEVATION 

DESCRIPTION OF MATERIAL 

0.2 T O P S O I L  

GRAVEL  AND SAND 
- some s i  1 t and c l a y  - r u s t y  sand pockets - grey 

1.85 
SILT AND CLAY 
- l i t t l e  sand 
- 1 i t t l e  g r a v e l  
- low p l a s t i c i t y  
- grey 

( t i l l - 1  i ke )  
3 3  

GRAVEL- f i n e   t o  coarse 
- some sand 
- l i t t l e  s i l t  
- r u s t y  sand pockets 
- brown 4 . 5  

.. . ~ 

BEDROCK 

5 . 5  m. 

END OF HOLE 
Not es : 
1 .  Hole located  on a f l a t  area,  

100 m. south o f  a r a v i  ne. 
2. Spruce  t rees   to  8 m. 
3 .  D r i l l  ing mud used  from 0,s t o  

4 .  Bedrock  exposed i n   r a v i n e  a t  
5.5 m. 

a depth o f  j - 6  m. 

COHESION - K g .  /Sq. c m .  
1 1 1 1 1 1 I I I  

0.2 0.6 1.0 1.4 1.1 
b FIELD VANE A LAB VANE @ UNCONF. 

PLASTIC 
LIMIT C O N T E N T  

WATER LIQUID 
LIMIT 

X""" 0 -"I"- x 



. . . . . . . . . .. . . . . . . . . . . . . . . . . 

TEST HOLE LOG 

I 
1 
1 '  

SPT 

8 

SPT 

I 70 
F 

m 
15 cm. - 

11 
15  
16 

18 
23 
33 

53  
59 
5 3  

1 O0 

70 
56 

80 
for  
Ocm 

LOCATION Sheet No. 16 Appendî x C COHESION - K g . / S s . c m .  
1 l I l l l I I I  

ELEVATION 0.2 0.6 1.0 1.1 1.8 
FFIELP VANE A LAB V A N E  U N Ç O E  

I PLASTIC WAfER LlQUlD 
LIMIT CONTENT LIMIT 

DESCRIPTION OF MATERIAL x - - - - - -  O -------x 

o. 1 

fi 

SAND 
- f i n e  
- some s i l t  
- layers o f  s i  It 

7.5 

GRAVEL 
- some sand 

"- 

"- 

"_ 

t 

70 fi 

JOB No. AL0889 
PROJECT Dempster Highway P i p e 1  i n e  Kfohn Leonoff Consultants Ltd. MP 30, .5 ,  c.L.  

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-219 
DATE Sept.ll-l2/7PLATE 

- 

# . L . C .  - Y E T R l C  



TEST HOLE LOG 

U 

SAMPLE DATA 

I D E P T d T Y P E  f 

I 

1 

'ERMAFROST 

- 
N.R .C. 

Z L A S S  - 

N 

LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

T 
As above. 

11.5 m.  
END OF HOLE 

Notes: 

1.  Hole l o c a t e d   i n  a rav ine  on a 
te r race   d ropp ing  o f f  4-5 m. t o  
the  southwest, 

wh i te  spruces t o  16 m.  and 
shrubs 

3. D r i l l i n g  mud used from 0.5 t o  
11 .5  m.  

4 .  Boulders  exposed a t  edge o f  
te r race .  

5.  Poor ly   dra ined a r e a .  Water 
t a b l e  a t  about 1-2m. 

2. Burnt  poplars t o  4 m., 

I JOB N ~ .  ~ ~ 0 8  

CQHESIOH - K g .  / S a .  c m .  
1 1 1 1 1 I l ~ l  
0.2 0.6 1.0 1.4 1.6 

!FIELD VANE ALAS VANE W u r ~ c ~  
PLASTIC 
LIMIT CONTENT 

WATER LIQUID 
LIMIT 

x """ o""--- X 
10 z 

r 3 



I 
I 

GRAIN SIZE CURVE 
I 

I 

! 

I 
l 

1 

I JOB No. ~ ~ 0 8 8 9  



I' 

a 5 

80 
for 

I Ocn 

'ERMAFROS1 - 
N.R .C I 

CLASS - 

T E S  HOLE LOG 
LOCATION Sheet No.  16 Appendix C 
E L  EVATION 

DESCRIPTION OF MATERIAL 

3 . 1  ORGANIC COVER 
SILT AND SAND 

3.6 - t r a c e  o f  gravel - brown 

GRAVEL 
- f i  ne to  coarse 
- Some sand - t r a c e   t o   l i t t l e  s i l t  
- cobbles 

3.75 

S I  LTSTONE 
- b lack  

(Bed rock)  

5.5 m. 

END OF HOLE 

qotes : 
-le l oca ted  on gen t l y   s lop ing  

ground (1-2%) t o  the   nor theas t .  
2, Shrubs i n   t h e  immediate v i c -  

i n i t y  of hole.  Spruce  trees 
t o  30 m. i n  surrounding  area. 

3.  Drill ing mud used from 2 . 5  t o  
5.5 m. 

1 JOB NO. ALOt 

COHESION - K g ,  / S p . c m .  
I l i l l l T I 1  

&FIELD VANE AlAs BiJtJCONF 
0.2 0.6 1.0 1.1 1.8 

PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT llMlT 

x """ 0 """_X 

?O 907 

4" 

38 . 4 
l i  

e Klohn teonoff Consultants Ltd 
" 

PROJECT Dempster  Highway pipe1 i n e  
,, - - ._ LOCATIONMP 297 C. L. 

C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO. 77-220 
DATE Sept. 19/77 P L A T E  

K . L . C  Y E T R l C  

ro 
157 



B 

B 

B 

I' TEST HOLE LOG 

I- HAMMER WT. 6 3 . 5 K p .  LOCATION Sheet No. 15 Appendix C 
1 

~ PERMAFROST HT. DROP 7 6  cm. 
t ,I  B 

D A T A  N.R.C. 

" 

I 

E L  EVATlON 

N.F. 
Or I DESCRIPTION OF MATERIAL 
F. 

I 

I 0.1 TOPS0 I L 

L 

VOLCANIC ASH 

GRAVEL 
- f i n e  t o  coarse 
- some sand 
- little s i l t  

8.5 m. 

END OF HOLE 

(Cont ld . )  

I JOB No. AL$ 

I . . . .  . .  - .  . 

S O  

"_ 



DATA 

'ERMAFROS' 

N.R S .  

LASS - 

TEST HOLE LOG 
LOCATION 

E L  EVATION 

DESCRIPTION OF MATERIAL 

Notes: 

1 .  Hole located on a terrace, 25 

2, Poplars to  10 m.  Sparse 

3 .  Drilling mud u s e d  from 0.75 

4 .  Loss of drilling f l u i d  below 

5, Piezometer installed. 

m. no r th  o f  edge. 

patches o f  g r a s s .  

t o  8.5 m. 

4 m. 

1 JOB N ~ .  A L O ~  

COHESION * K g . / S q . c m .  
l l l l l l l l l  

0.2 0.6 1.0 1.4 1.8 
BFIELD VANE a LAB VANE fi UNCQrJF. 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

x """ O"""" X 



E - 5 c m .  

16 
16 
22 

- 

TEST HOLE LOG 

LOCATION Sheet No. 15 Append i x C COHESION - K g ,  / S p . c m .  

ELEVATION 
- 

0.2 0.6 1.0 1.4 1.8 
+ F I E L D  VANE ALAB VANE M LINCON. 

P L A S T I C   W A T E R  LIQUID 
L I M I T   C O N T E N T  LIMIT 

"-x DESCRIPTION OF MATERIAL x - - - - - -  O ----- 

ORGANIC S I L T  AND PEAT 
1 . 4  - black 

GRAVEL 
- f i n e  t o  coarse 
- some sand - l i t t l e  to some s i l t  & clay 
- s t r a t i f i e d  w i t h  sand 
- brown 

( c o n t ' d , l  
I JOB Na. AL0889 

9 0*/4 

/ 

I 
. . 

PROJECT Dernps t er H i ghway P i pe 1 i ne ;e- 
*& C I V I L  s: G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 77-222 

DATE Sept .  1 3 / 7 7  P L A T E  
_I 



1 't 

t-" 

DA TA 

'ERMAFROSl 

TEST HOLE LOG 
LOCATION 

ELEVATION 
.. .. ~ 

DESCRIPTION OF MATERIAL 

Not es : 

1.  

2, 

3 .  

4 .  

5. 

Hole l oca ted   on  a f l a t  low 
l y i n g  swampy area . 

1 

i n g  mud used f rom 2.5 
5 m. 

y d ra ined  a rea  

Grass and peat  tussocks i n  
t h e   i m m e d i a t e   v i c i n i t y  o f  
hole. Spruce t r e e s  t o  20-25m 
and  shrubs  in   surrounding 
a rea 

Dri 1 
t o  8 

Poor 

1 

Water r a i s e d   t o  O. 15  f rom 
the  ground  sur face   dur ing  
d r i  1 1  ing.  

I JOB No. A L O ~ (  



N V H I  U N I d  lN33U3d 



1 'O 
I 

- 
T Y P E  - 

B 

C 

C 

C 

C 

C 

C 

C 

1 

TEST HOLE LOG 

- 1 i t t  le to some sand 
- t race o f  organics 

layer t ions o f  sand 
- organic lenses E lamination 

i c e  lenses l/brnm. spaced @ 1-5mm) 

t race  o f  fine grave l  

- trace of fine gravel 
- stratifications a n d  

laminations of s i l t  

- 1 ittle sand 
- little silt 



ERMAFROSt 

N.R .C. 

:LASS 

N 

TEST HOLE LOG 
LOCATION COHESION * K g .  /Sq. cm. 

1 1 1 1 1 1 1 1 1  
" 

ELEVATION 0.2 0.4 1.0 1*4 1.6 
@ F I E L O  VANE ALAB VANE &e: UNCOFK. 

I PLASTIC WATER LIQUID 

DESCRIPTION OF MATERIAL I : !y----  O ------- CONTENT LIMIT 
X 

1. 

2. 

3 *  

4 .  

Ho le   l oca ted   i n  a swampy area.  
T e r r a i n  slopes 1 %  t o  t h e   n o r t h  

Vegetat ion of w h i t e  spruces 
t o  14m. 

Dri 1 1  ing mud used  from 6 . 8  t o  
1 1 . 5  m. 

The rm is to rs   i ns ta l l ed  a t  0.5, 
1 . 5 ,  3 . 0 ,  and 6.0 m. 

I- 

S O  70 ' 

1 

. .  
I DATE S e p t .  13/77  P L A T E  

K . L . C  M E T R I C  



PERCENT FINER THAN 

t 



FROZEN BULK DENSITY TEST RESULTS 
HOLE NO. 77-223 

Sarnp 1 e Sarnp 1 e Frozen Bulk Frozen Bulk 
No. Depth (M) Density KG/M Densi ty  PCF 

5 2.8-3.5 1948 121.3 

7 4.2-5.1 1800. c, 112.2 



Er! 5 

18 
18 
14 

9 
13 
16 

yf.1 DESCRIPTION OF MATERIAL 
F. 

0 .1  ORGANIC  COVER 

0.6 - 1 i t t l e  sand 
S I  LT E CLAY 

GRAVEL  AND  SAND 
- f i n e  to coarse - t r a c e  o f  s i l t  

7.9 
SAND 
- f i n e  to coarse - some gravel 

3.95rn. 
END OF HOLE 
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JOB No. AI 0889 
PROJECT Dernps t e r  H i  qhway P i p e  1 i ne 
LOCATION M P 2 8 1 . 6 ,  0 .8  m i  l e  R .  o f  CL 

DATE Sep t .  15/77  P L A T E  " 

- 7 -  - Klohn Leonoff Consultants Ltd. 
'w C I V I L  & G E O T E C H N I C A L  E N G I N E E R S  'HOLE No. 77-224 

U . L . C  - M E T R I C  



TEST HOLE LOG 

OATA 

HAMMER WT. 63.5Kg. 

H f .  DROP 7 6  cm. 

SAMPLE 
1 

3. 

L 

'ERMAFROS' 

- 
N.R .C 

C LAS! - 

LOCATION 
. . . .. .. . . ..  .. . "" 

ELEVATION 

DESCRIPTION OF MATERIAL 

No t e s  : 

1 .  

2. 

3 .  

4. 

Hole locatdd  on f l a t  ground 
a d j a c e n t  t o  a d r i e d  up pond. 

Wi 1 low bushes 2-3 m. i n  h e i g h t  

Dril 1 i ng  mud used from 3.0 t o  
8.95rn. 

Free Water encountered a t  3m. 

I JOB No. ~ ~ 0 8  

COHESION - K g .  / S a .  c m .  
l l f l l I 1 ~ 1  

0.2 0.6 1.0 1.4 1.8 
)F IELD VANE A L A B  VAN- 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

x """ 0 d""" x 
10 30 5 0  




















