


KLOHN LEONOFF CONSULTANTS LTD. 
Civil - Geotechnical . Hydraulic 

October  3lst, 1978 

OUR ,FI LE NO. : AL1023- 

Foothills Pipe  Lines  (Yukon)  Ltd. 
1600 Bow Valley  Square Two 
205 - 5th  Avenue S.W. 
Ca 1 gary, A I b e r t a  
T2P 2W4 

Attention: Dr. F.C. Yip,  P. Eng. 
Head, Geotechnical Program 

Dear Dr .  Yip: 

Re: Dempster Highway Latera I 
Dri I I ing Program 

The following  report  contains t he  detailed  test hole logs and laboratory data 
for t h e  drilling program  carried o u t  between Carmacks and Inuvik, 8lcr .g  the 
Klondike a n d  Dempster  Highways. For convenience, t h e  report. is divided i n t o  

Two volumes. Volume I contains  the truck ho le  numbers 78-1 to 78-34 inclusive 
and  heli-hole  numbers 78-101 to 78-131 inclusive. Volume I I  contains t h e  

remaining h s l  i-hole numbers 78-132 t o  78-201 incl  usive. 

The data  for each test  hole  contained in tne two volumes a r e  as follows: 

1. Airphoto plan showing  the t e s t  hole location. 
2. Tes t  hole  log  summarizing the  physical soil and permafrost  conditions. 
3. Additional  laboratory  test  results  incfuding grain size  analyses and 

frozen b u l k  densities. 
d 

A general  location plan for  -the  test h01.e~ i s  provided  on a series of 1:250,000 

tapographic maps contained in Appendix A a i  the end o f  each volurne. 

The symbols and terms used in the report ar-3 described  on t h e  two plates 
immediately  following  this  introductory letter. A modified  Burmister  System 
is  used for soi I classification, while t h 2  N.H.C. SysTern i s  used for  

140 - 1 s t  Avenue S.W., Calgary, Alberta, Canada T2P OA5 Telephone: (403) 263-7830 . Telex: 03-824621 
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c l a s s i f i c a t i o n   o f   p e r m a f r o s t .  The i n d i v i d u a l   t e s t   h o l e   l o g s   p r o v i d e  a concise 

summary of t h e   s o i l  and pe rmaf ros t   cond i t i ons   a t  each d r i l l   l o c a t i o n .  The 

de ta i l ed   l abo ra to ry   desc r ip t i on   o f   each  sample i s   n o t   p r o v i d e d  due t o  presen- 

t a t i a n   c o n s t r a i n t s .  

P r i o r   t o  commencement o f  t h e   f i e l d   d r i l l i n g  program, a se r ies  of t e n t a t i v e  

d r i l l   h o l e   l o c a t i o n s  were se lec ted   a long  the   rou te  based on an a i rphoto  s tudy 

and a review of ex is t ing   geotechn ica l   da ta .  The t e n t a t i v e   h o l e   l o c a t i o n s  

were se lec ted  by  Klohn  Leonoff  Consultants i n  liason wi th   t he   va r ious  con- 

s u l t a n t s   r e t a i n e d  by F o o t h i l l s  P i p e  Lines  (Yukon) L t d .  Subsequent t o  t h e  

o f f i ce   s tudy ,  a t o t a l  o f  135 t e 5  

f i e l d  reconnaissance  carr ied  out  

a t   r i v e r   c r o s s i n g s  and a t  spec i f  

t e r r a i n   t y p i n g  and  necessary geo 

c l a s s  

water 

The f 

based 

t 

I 

t 

holes were  chosen f o r   d r i l l i n g   d u r i n g  a 

i n  June, 1978. The d r i l l  ho les were located 

c locations t o  p r o v i d e   c o r r e l a t i o n   w i t h  

echn ica l   da ta   re la t i ve  t o  permafrost ,   so i l  

f icat ion,  ground  geothermal cand 

cond i t ions .  

e l d   d r i l  I ing  program for t h e  pro 

d r i l l i n g   o p e r a t i o n s .  A t o t a l  of 

t ions,   depth t o  bedrock, and ground- 

ec t  cons is ted  of both   a i rborne  and land 

135 t e s t   h o l e s  were d r i  I led a long The 

c o r r i d o r  of the  proposed route dur ing  Ju I y and August, 1978. T h i   r t y - f o u r   t e s t  

ho les  were d r i l l e d   i n   t h e   l a n d  based opera t ion  and 101 t e s t   h o l e s  were d r i l l e d  

i n  the   a i rbo rne   ope ra t i on .  The crews f o r   b o t h   d r i l l i n g   o p e r a t i o n s  were 

s ta t i oned   a t   t he   va r ious   commun i t i es   a long   t he   K lond ike  Highway,  and a t  a 

c a t e r e d   m o b i l e   t r a i l e r  camp i n   t h e   n o r t h   a l o n g   t h e  Dempster  Highway. 

Chapman Lake. The a 

t ranspor ted by a Bel 

requ i r e d   a t  many of 

The land  based d r i l l i n g  program u t i l i z e d  a t r u c k  mounted F a i l i n g  1000 drill. 
Due p r i m a r i   l y   t o  l and -use   cons t ra in t s ,   t he   t ruck   d r i  I I ing  program was on ly  

c a r r i e d   o u t   a l o n g  +he southern   por t ion  of t h e   r o u t e  between  Carmacks and 

i rborne  program u t i  I ized a Mayhew 200 he1 i - d r i  I I 

I 205 h e l i c o p t e r .   C l e a r i n g  o f  he l i cop te r   l and ing  pads was 

h o l e   s i t e s   p r i o r   t a   d r i l l i n g .  

u t i  1 i zed   dur ing  

Tube and f I i g h t  

I l i n g  and standp 

t h e   t e s t  

The so i l  sampling  procedures 

bar re l ) ,  s p l i t  spoon, Shelby 

were o b s e r v e d   d u r i n g   a i r   d r i  

the  program  were  by  coring (CRREL 

auger methods.  Groundwater leve I s 

ipe  piezometers were i n s t a l l e d   i n  

Klohn Leonoff Consultants Ltd. 
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s e l e c t e d   t e s t   h o l e s  located i n  non-permafrost areas. Thermistor   s t r ings  were 

also i n s t a l l e d   i n   t h i r t y   s e l e c t e d   t e s t  holes to   a l low  fu tu re   g round  tempera ture  

mon i to r ing .  ( A  repor t   concern in ,g   the   thermis to r   ins ta l la t ions   has  been 

forwarded  under  separate cover) .  A l l  permafrost samples o b t a i n e d   i n   t h e   f i e l d  

were s t o r e d   i n   p o r t a b l e   f r e e z e r s   d u r i n g   d r i l l i n g  and t r a n s p o r t e d   d a i l y  to 
l a r g e r   f r e e z e r s   a t   t h e  base camp for  s t o r a g e   p r i o r   t o   s h i p m e n t   i n   i n s u l a t e d  

conta iners  t o  our Calgary laboratory. 

Laboratory testing was car r ied   ou t   in   accordance  w i th   accepted  CSA or ASTM 

Standards. The tests inc luded:   so i l   and ice c l a s s i f i c a t i o n ;   w a t e r  and i c e  

contents; and bas i c  index tests such as A t te rbe rg   L im i t s ,   g ra in   s i zes ,  and 

organic   contents .  The f rozen bulk d e n s i t i e s  o f  selec'red core samples were 

also est imated  using a measured volume - weight method. 

We would be pleased t o  p r o v i d e   c l a r i f i c a t i o n  o f  any t e s t   h o l e   d a t a  o r  answer 

quest ions have on t h e   r e p o r t .  

A.L. Edgeworth, P. Eng. ( P r o j e c t  Coord inator)  

T. Murray, P. Eng. (F ie ld   Eng ineer )  

D.A. Ross, P. Geal. ( F i e l d   G e o l o g i s t )  

S. Shinde, P. Eng. ( F i e l d  Engineer A Laboratory 
Superv i so r  1 

I D. Wasylyk, P. Geol .   (F ie ld  Geolog i s t )  

I 
I 
I 

ALE/dm 

Klohn Leonoff Consultants  Ltd. 



SYMBOLS AND TERMS USED IN THE REPORT 

ORGANIC S I L T  CLAY SAND GRAVEL . .  
SANDSTONE LIMESTONE SHALE 

ROCK ROCK R O C K  

ADDITIONAL SYMBOLS 
0 -moisture  content B - disturbed bag sample 

-unconfinrd rtrength as per  spring 
SY - undisturbed SHELBY  TUBE sample 

calibrated  Pocket  Penetromet9r SPT - Standard  Penetration  Test (bin, Blow Counts) 

BURMISTER' CLASSIFICATION SYSTEM 

STANDARD TERMS  FOR IDENTIFYING COHESIVE  SOILS 

DEGREE OF PLASTICITY 

Non to slight  plasticity 

Slight 
Low 

Medium 
High 

PLASTICITY  INDEX WRITTEN IDENTIFICATION 

0 - 5  Silt 

5 -  10 Silt and Clay 

10 or 30 
Clay 30 or more 
Clay and Silt 

STANDARD T E R M S  FOR IDENTIFYING COHESIONLESS SOILS 
I - 

MAJOR  SOIL 
COMPONENTS COMPONENTS 

PROPORTION MINOR SOIL MINOR SOIL 

S A N D  

3 5  to 50% and g r a v e l  GRAVEL 

DEFINITION B Y  Wt. PROPORTIONS 

s orne 20 to  35% 
l i t t l e  10 to 20% 

S I L T  s i l t  trace 1 to 10 %a 

> S O %  B Y  W t .  

sand  

E X A M P l E  : 
G R A V E L  

P R O P O R T I O N S  
> 50% 

-some t o n d  20 to 3 5 %  
- l i t t l ~  s i l t  10 to 2 0 %  I 

SOIL STRENGTH  GUIDELINE 

POCKET  PENETROMETER FOR 
COHESIVE  SOILS 

t 
... 

>4.0 i Hard  1 
Klohn Lmonoff 

V 

STANDARD PENETRATION TEST 
FOR COHESIONLESS SOILS 

BLOWS / binches DENSI 1 Y 

0 - 2  Very L ooso 
2 - 5  

Dense 15 - 25 
Med. Dense 5 - 15 

L o o t  e 

w 2  5 V o r y  D o n r e  

Consultants Ltd. 



8 
II 

Component 

Principal 
Component 

Minor 
Component 

TERMS  IDENTIFYING  THE  COMPOSITION OF SOILS 

Identification 

GRAVEL 
SAND 
SILT 

SILT and CLAY 
CLAY and SILT 
CLAY 

gravel 
sand 
silt 

silt and clay 
clay and silt 
clay 

Defining 
Terms Range 

Identifying Percentage 
Proportions by  Weight 

50 or 
more 

and 
some 
little 
trace 

35 to 50 
20 to 35 
10 to 20 

1 to 10 

TYPES  OF SAMPLES 

Degree of 
Plasticity 

non plastic 
non plastic 
non to slight 

plastic 
low 

medium 
high 

non plastic 
non plastic 
non to slight 

plastic 

low 
medium 

high 

Plasticity 
Index 

O 
O 

O to 5 
5 to 10 
10 to 30 

30 and over 

O 
O 

O to 5 

5 to 10 
10 to 30 

30 and over 

B 
SPT 
3"s s 
C 
SY 

disturbed sample 
standard penetration test 1 3/8 inch diameter 
split tube sample 3 inch diameter 
core sample 3 inch diameter 
Shelby Tube sample 3 inch diameter 

. .. ". . . -. . 

Non Visible Ice (NI 

Visible Ice 
Less than 1 inch thick 

Visible Ice 
Greater than 1 inch  thick 

CLASSIFICATION SYSTEM FOR  ICE 

Nf 
N bn 
N  be 

VX 
v c  
Vr 
VS 

ICE + 
ICE 

Poorly bonded 
Well bonded 
Excess Ice 

Individual ice crystals  or inclusions 
Ice coatings or particles 
Random or irregularly oriented ice formation 
Stratified or distinctly oriented ice formation 

Ice with soil inclusions 
Ice without soil inclusions 

GROUND  ICE  CONTENT - % BY VOLUME 
Low < 10% Med. - 10% to 20% High) 20% 

Klohn hoff Consultants Ltd. 



KLOHN  LEONOFF  CONSULTANTS  LTD. 
C I V I L  E E O T E C H N I C A L  S H V O A A U L l C  

FOOTHILLS PIPELINES ( YUKON) LTD. 



SAMPLE - 
YPTt - 

u 

2.0 - 

3-A 

4.0 

- 
TV PE 

B 

B 

B 

B 
B 
B 

C 

- 

SPT 

C 

SPT 

SPT 

SPT 

SPT 

- 

22 
35 
33 

50 
f o r  

I ocrr 

50 
for 
1 Ocn 

50 
fo r  
1 Ocr 

61 
fo r  
I5cr 

TEST HOLE LOG 

'ERMAFROST 
LOCATION 

ELEVATION 
... 

NR.C.  N.F. 

:LASS F. 
l o r  I DESCRIPTION OF MATERIAL 

!l 

aDHCSlON * K a . / S u . c a .  
1 1 1 1 1 1 1 1 1  

0.2 0.6 1.0 1.4 1.1 

LIMIT CONTENT LIMIT 
.. "" 

I 

70 90' 

, JOB No. A L I  023 
PROJECT Oempster Lateral Klohn Leonoff Consultants Ltd. 1 LOCATION 

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  No.78-1 - .  1 DATE July 5/78 PLATE 
L . C .  - M f T H l C  2 



HT. DROP 7 6  cm. 

SAMPLE DATA 

'ERMAFAOS1 - 
NR .C 

Z LAS! - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MAfERIAL 

10.24m As above 

END OF HOLE 

Notes : 
1. 

2.  

3 .  

4 .  
5. 

6. 

Hole  located 10m west of road 
on hummocky ground. 
Hole surrounded by moss, shrub! 
t rembl ing aspen t o  6m-15m. 
Two very small  erosion  scars 
on east s ide o f  roadway j u s t  
to t he   no r th  o f  d r i l l   s i t e .  
Drainage  poor t o  f a i r .  
I n i t i a l   h o l e  augered t o  l.Srn, 
cored  from 1.5 t o  2.0m, then 
unable t o  core due t o   g r a v e l  
so abandaned ho1 e. 
Second h o l e   d r i l l e d  wi th  air  
t o  3*0m, then cored from 3.0 
t o  3.5m. Air used as d r i l l   i n g  
f l u i d  below 3.5m. 

0.2 0.6 1.0 1.4 1.8 
)FIELD VANE ALAB VANE 
PLASTIC WATER LIQUID 

, JOB No. AL1 023 
PROJECT Dempster La tera l  Klohn Leonoff Consultants Ltd. 

C I V I L  & O 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 O .  78-1 
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I KLOHN LEONOFF CONSULTANTS LTD. DEMPSTER LATERAL DRILLING PROGRAM 
C I V I L  G E O T E C H N I C A L  O H Y D R A U L I C  AIRPHOTO LOCATION PLAN 

VANCOUVER * CALOARY - WlNNlCCO.  OANAOA TEST HOLE Na 78-2 
CLIENT: 

FOOTHILLS PIPELINES ( YUKON) LTD. 
Mlt O! luul h W K 1  No. 

OCTOBRR 1970 

A, L. LwIm 
AIRPHOTO SCALE 

A11023 I" = 2000' (appro#) 
U 

- 
5 



. ... .. . - . . -.""_.-. 
CLIENT: 

FOOTHILLS PIPELINES ( YUKON) LTD. ~NpRovEp 

DATE OF ISSUE 
OCKMPI 197a 

PlOJECT Na. I AIRPHOTO 
SCALE 

1" = 2000' (appran) 

RN' 



HAMMER W. b 3 . 5 ~ J  
. . ". - 

SAMPLE 

YPTH TYPE 

B 

" 
1 . O  

S P I  

2.0 - 
SPT 

3.0 
$PT 

4. O - 
SPT 

SPT 

6.0 

7.0 

8.0 

9.0 - 

o. O 

ERMAFROST - 
N.F. 
or 
F. - 

NF 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

CLAY AND S I LT - t race f i n e  sand - trace  gravel  
-..medium p l a s t i c i t y  - lenses o f  c l a y  and s i l t  
- brown 

GRAVEL 
- l i t t l e  to  some sand - f i n e  to  coarse - t race  s i l t  - dense t o  very dense - brown up t o  1.3m grey 

7 
.. 

be 1 ow 

- 
trace s i l t s t o n e  and sandstone 

- p i n k   s i l t  pocket 

7 .0m 

END OF HOLE 
lotes : 

. Ho1 e 1 ocated 45m west of road 
- 

along a t r a i l  near the c res t  O 
a small h i l l .  

2m-l5m, shrubs. 

1.Om. Mud used as d r i l l i n g  
f l u i d  below. 

,. Hole  surrounded by pop lars   to  

;. Hole d r i l l e d   w i t h  a i r  to  

I .  Loss of c i r c u l a t i o n  a t  5.Om. 
i. Hole caved i n   a t  7.0m. 

1 
1 1 1  1 JOB No. ALI 023 

Klohn Leonoff Consultants Ltd. LOCAT,ON PROJECT Dempster Latera l  

C I V I L  I G E O T E C H N I C A L  E N G I N E E R S  HOLENO.  78-2 
DATE Ju ly  5 / 1 6  P L A f E  

L.C. - Y c t n l e  6 



KLOHN  LEONOFF  CONSULTANTS LTD. OEMPSTER LATERAL ,DRILLING PROGRAM 
C I V I L  G E O T E C H N I C A L  H Y D R A U L I C  '1111~ 

AIRPHOTO  LOCATION PLAN 
TEST HOLE Na 78-3 VANCOWV 



HAMMER W. 43.51'  

HT. DROP 7 4  c m .  

SAMPLE DATA 

u 

5.0 - 

6.0 

- 
'Y PE 
3 

B 

B 

- 

'PT 

B 

!PT 

;PT 

S PT 

PT 

PT - 

FE - 

50 
or 
3cn 

48 
50 
o r  
5cn 

50 
o r  
k m  

52 
-o r  
I l a  

12 

!O 
16 
54 
3- 

14. 

PERMAFROS' - 
NR .C 

C LAS! - 

N bn 

- 

- 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
ORGANIC SILT AND MOSS 

S I LT - t race  to  l i t t l e   v o l c a n i c  3 ash 

n I 

[ \ ; f i n e  sand 

obbles 

-organ i CS 

* footlets 

GRAVEL - t race  t o  l i t t l e  sand 
- f i n e   t o   c o a r s e  - t race  s i l t  - r u s t y  specks - very dense - brownish  grey 

- s i l t  and c lay  lenss 

Lorn 
SAND-fine to medium - t race  t o  l i t t l e  s i l t  
- trace gravel - brown 

I, 3m 
w med SAND-f i ne 

sand - t r a c e   t o   l i t t l e  s i l t  

laminations 
- rus ty  s i l t  & sand 

'.4m 
-A - brown 

4 GRAVEL 
- t race  to 1 i ttls sand rned, 

to   coarse 

END OF HOLE 
lotes : 

I .  Hole  located 45m west o f  road 
on ground  sloping 1% nor th-  
easter ly .  

l e  Hole surrounded by spruces 20- 
25m, shrubs and moss. (Cont'd) 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

X""" 0 -"""J( 

V 
L 

I JOB No. AL 1 O23 

Klohn Leonoff C O R S U h l t S  Ltd. 
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. 

PROJECT Dempster Latera l  

78-3 
OAT€ Ju ly  5/78 PLATE 

L . C .  - M E T R I C  8 



TEST HOLE LOG 
t 

DA TA 

'ERMAFROSl T LOCAtlON 

ELEVATION 

DESCRIPTION OF MATERIAL 

Notes : 

3 .  Hole augered t o  1.0m. Mud use 

4. Standpipe piezometer i n s t a l  lec 
as d r i  1 1  ing f l u i d  below. 

to the bottom of hole. 

10 50 

m 
I JOB No. AL1 023 

e 

Klohn Leonoff Consultants Ltd. PROJECT Dempster Lateral 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  HOLENO. 78-3 
DATE J~ 1 5/78 PLATE 

I . L . C .  * M E T R I C  a 
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1 
8 
1 
I 
II 
1 
t 

- 
TYPE 

B 
B 

B 

B 

- 

SPT 

SPT 

S PT 

S PT 

SPT 

S PT 

m 
5 cœ - 

25 
25 
27 

44 
37 
37 

21 
21 
30 

22 
23 
26 

30 
30 
30 

18 
20 
36 

'ERMAFROSI - 
N.R.C. 

CLASS - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTON OF MATERIAL 

VOLCANIC ASH 
- l i t t l e   s i l t - w h i t e  and 

brown 

HAMMER W. 63.510 

HT. DROP 7 4  ea. 

SAMPLE DATA 

, 6 . 0  

7.0  

8.0 

GRAVEL - f i n e  t o  coarse - some Gand - 
- t race s i l t  
- rootlets - dense t o  very dense 
- brown 

f i n e  to  medium 

- trace  sandstone 

\ SAND - f ine   to   coarse  z - sume to and gravel 
race - rusty  gravel and sand 
ravel  - very dense - grey 

END OF HOLE 
dotes : 

1 .  Hole located on undulating 
ground 20m east of road. 

1 .  P i  t located  to the west and 
gravel  exposures t o  the south- 
west o f  hole.  

east .  
3 .  Ground sloping 6-7% t o  south- 

4. Hole surrounded bv aspen 

I JOB Na. AL1 02 

QJHlSlON - K a . / S a . c m .  

0.2 0.6 1.0 1.4 1.0 
1 1 1 1 1 1 1 1 1  

"- 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJECT Demps ter La te ra  1 

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.  78-4 
t DATE July  6/78 PLATE 
L L . C .  - M E T R I C  

I L  



HAMMER W. 63.SI(( 

HI'. DROP 7 6  cm. 

SAMPLE DATA 

ERMAFROSl 

TEST HOLE LOG 
LOCATION 

E 1 EVAT lON 
~ ~~ ~~ 

DESCRIPTION OF MATERIAL 

Notes: 
___c 

5. 

t o  lorn, spruces to 20m and 
shrubs 
Hole d r i  1 led w i t h  mud. 

I JOB Na. 

10 30 1 
I 

" 

~~ ~~~~ 

Klohn Leonoff Consultants Ltd. PROJECT Dernpster  Lateral 

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. 78-4 
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TEST HOLE LOG 

HT. DROP 1 4  CI. 

SAMPLE DATA 

EPTH TYPE 

B 

B 
I . O  - 

B 

B 
E. O - 

SPT 

3.0 
SPT 

4.0 - 
SPT 

5.0 - 

6 .  O - 
SPT 

7.0 - 

- 

- 

- 
IRMAFROSl 

LOCATION Yukon R i  ver 

E 1 EVATION 

DESCRIPTION OF MATERIAL 

\0.03rn TOP SOIL 

SILT - some sand and gravel 

\ ynf i bers ~ 

t race  vo lcanic  ash 

GRAVEL - some sand - f i n e  t o  m a r s  
- trace s i l t  - r o o t   f i b e r s  
- dense to   very  dense 
- grey 

3 .5m 

GRAVEL - l i t t l e  to  some coarse - sand - trace cobbles, boulders - hard d r i l l  ing 
* p ieces o f  sandstone 

J 
-trace  carbonates 

m 

END OF HOLE 

otes : 
1. Hole  located  about 60-70111 east 
- 

of Yukon River a t  the j u n c t i o n  
o f  two trails. 

2. Hole located on f l a t  ground.. 
3 .  Ground s lop ing l0-15% t o  west 

towards the r i v e r .  Steep slope 
o f  45-50% towards north  about 
l3m away from hole. 

4. Hole surrounded w i t h  aspen t a  
20-25111, spruces 20-25m, shrubs 
and wi l lows.  

5. Hole augered t o  1 . 5 m .  Mud used 
as d r i l l i n g  f l u i d  below. 

6. Loss o f  c i r c u l a t i o n  a t  1.8m. 

I JOB No. A 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJECT DemE 

C I V I L  & O E O f E C H N I C A L  E N G I N E E R S  HOLENO. 7tl-5 
DATE Ju ly  7/78 PLATE 

L.C. - l L f R l C  
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HAMMER W. 6 3 . 5 ~  

Hf. DROP 7 4  cm. 

SAMPLE 

EPTH TV PE 

B 

B 

1 .O - 
6 
B 
0 

2. O - SPT 

B 

3.0 
SPT 

B 

4. O - 
SPT 

$PT 

6.0 - SPT 

7.0 
SPT 

8. O - 

- 

DATA 

- 

4 
4 
4 

1 
1 
4 

5 
7 

11 
13 
50 
f o r  
Ocm 

8 
12 
27 

46 
42 
35 - 

PERMAFROS 

TEST HOLE LOG 
LOCATION McGregor Creek 

ELEVATION 

DESCRIPTION OF MATERIAL 

SAND - f i n e  
- and vo lcanic  ash 

t race  t o  l i t t l e  s i l t  

whi te  and brown 

SAND - f i  ne - t race  t o  l i t t l e  s i l t  - coal  pockets 
- laminations 

- loose - brown 
o f  sand and s i l t  

1 Om 
-" 

SAND - f i n e  t o  medium - l i t t l e  s i l t  - t race  gravel  - loose to  medium dense 

coarse sand 
brown 

j.30rn 
GRAVEL - l i t t l e  sand-f ine  to 

- trace s i l t  
- very dense - brown to  6 . 0 1 ~  grey 

coarse 

be 1 ow 

- 
7.41m 

race  sandstone 

END OF HOLE 

otes: . Hole located  about 20-25m soutt 
- 

of: McGregor Creek on hummocky 
ground. . Ground sloping  gently  towards 
creek. . Hole  surrounded by spruces t o  
3Om, aspen t o  15-20m, shrubs 
and moss. (Cont'd) 

0.2 0.6 1.0 1.4 1.8 - 
PLASTIC WATER UQUll 
LIMIT CONTENT LIMIT 

X""" 0 """4 

.. - - .. 

. . . . . .  

Klohn Leonoff Consultants Ltd. PROJECT Dempster Latera 1 

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.  78-6 
DATE July  7/78 PLATE 

..e. - m c t l l c  15  



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

TEST HOLE LOG 
LOCATION Q3HCSIoH - K g . / S q . c r .  

~ I I I I I I I I  
, m D  a& AL;; y*NElc 

PLASTIC WATER 
LIMIT CONTLNT 

LlQUlO 
LIMIT 

x """ 0 -"""x 

ERMAFROS 
HT. DROP 7 4  cm. ELEVATION - 

NR .C 

C LAS! - 
SAMPLE DATA 

DESCRIPTION OF MATERIAL 
70 

"- 

It 

Notes : 

4. Hole augered to 5.0 m. Air 
used as a drilling fluid below 

5. Piezometer standpipe insta 
to  the bottom of hole. 

1 1 ed 

I JOB Na. A - - - . - - - .L 1 

Klohn Leonoff Consultants Ltd. 'PROJECT 'LOCAt,QN 
Dem, 

C I V I L  I G E O T E C H N I C A L  E N G I N E E R S  HOLENO.  78-6 

ter Latera 1 

tDATE July 7/78 PLATE 
..Ca - r f f n l c  20 



GRAVEL S A N D  
COARSE 1 FtNE ME:DIUM I FINE 

SILT Of? CLAY 
- 

o. dol 

REMARKS:  Sample No. ( 3  + 4) at 1.25-1.5 m. SAND, some s i  I t .  

Sample No. (7 + 8 )  a t  3.0-3.5 m. SAND, little s i l t ,  trace gravel .  



KLOHN LEONOFF CONSULTANTS LTD. DEMPSTER LATERAL DRILLING PROGRAM 
C l V l L  G E O T E C H N I C A L  W Y D A A l J L l C  f'rLr AIRPHOTO LOCATION PLAN 

ST HOLE Na 70-7 

FOOTHILLS PIPELINES [ 



HT. DROP 7 6  CI 

SAMPLE DATA - 
TV PL 

B 

B 

B 

- 

S PT 

SPT 

SPT 

B 

5 PT - 

E 

50 
fo r  
5crr 

6 
50 

For 
lcm 

10 
20 
46 

45 
50 

llcm 
"O$ 

PERMAFROS 

TEST HOLE LOG 
LOCATION 

E 1 EVATION 

DESCRIPTION OF MATERIAL 

7 Q'06m VOLCANIC ASH AND MOSS 

- l i t t l e  sand - f i n e  - t race  vo lcanic  ash 
. .  

\ - rootlets - brown 

GRAVEL-f i ne t o  med ium 
- l i t t l e  to  some sand- 

- t race  s i l t  
- very dense - brown 1 

f i n e  t o  coarse 

cobbles or boulder 

-s trace sandstone . 2  

END OF HOLE 

4otes : 
I .  Hole  located on a f l a t  ground 
- 

surface near j unc t fon  of two 
t r a i l s .  

1 .  Hole  surrounded by spruces t o  
20-25m, Few aspen t o  1 - 4 m  . Hole augered t o  1.0m. Air used 
as d r i l l i n g   f l u i d  from 1.O.to 
3.5m, d r i l l i n g  mud used below. 

p let ion of dri l l  ing. 
t. Hole caved i n  a t  3.5m on com- 

3 1 0.2 0.6 1.0 1.4 1.8 

Klohn Leonoff Consultants Ltd. LOCAtlON PROJECT Dempster Latera l  

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.  78-7 
DATE Ju ly  7m PLATE 

L.C. - METRIC 

23 

1; 



KLOHN LEONOFF CONSULTANTS LTD. DEMETER LATERAL  DRILLING  PROGRAM 
C I V I L  G E O T E C H N I C A L  H Y D R A U L I C  ' T i w  

AIRPHOTO LOCATION PLAN 



HAMMER W. 43.5K4 

HT. DROP 7 6  cm. 

SAMPLE - 
NPTt - 
1 .O - 

2.0 - 

4.0 - 

5.0 - 

6.0 

I 

- 
TV PE 

B - 
B 

0 

6 

S PT 

B 

S PT 

S PT 

S PT - 

DATA 
3 

NI 
I 

12 
31 
26 

1 1  
12 
10 
29 
50 

f o r  
5cm 
19 
29 

3L 

- 
2 

4 
1 

'ERMAF ROSl 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTDN OF MATERIAL 

SILT 

m-,-;n~;b~:;lusions trace volcanic  ash 

dark brown trace 
s i ' t  SAND AND GRAVEL - f i n e  t o  coarse - dense t o  very dense - grey and wh i te  

3 .Om 

SAND- f i n e  t o  medium - t race  gravel - medium dense - .greyish brown 

GRAVEL-f i ne t o  med i urn 
- l i t t l e   t o  some sand - f i n e  to coarse - trace s i l t  - r u s t y  specks - pockets of  si 1 t 

4 . h  

5.45m - grey (TI LL-LI KE) 

END OF HOLE 

Notes : 
1 .  Hole  located  about 0.6km north. 

east o f  H i n t o   A i r s t r i p .  
2 .  Hole located on a terrace. 
3 .  Hole  surrounded by shrubs, 

aspen t o  l5m, spruces to  3-511. 
4. Good drainage. 
5 .  Hole  augered t o  1 . h .  Mud use( 

6.  Loss of c i r c u l a t i o n  below 3.0m 
7 .  Standpipe piezometer instal led 

a s  d r i l l i n g   f l u i d  below. 

to the bottom o f  hole. 

50 70 

1 1 
I JO8 No. AL1023 

Klohn  Leonoff Consultants Ltd. 
' LOCATION 
PROJECT Dempster Latera l  

C I V I L  I G E O T E C H N I C A L  E N G I N E E R S  HOCENO. 78-8 
DATE Ju ly  8/78 PLATE 

L.C. - r L T R l C  25 



GRAVEL i S A N D  
COARSE 1 FINE w q  MEDIUM I FINE 

SILT OR CLAY 

I 



13 

KLOHN LEONOFF CONSULTANTS LTD. DEMPSTER LATERAL DRILLING  PROGRAM 
C I V I L  O G E O T E C H N I C A L  0 H Y D R A U L I C  i'trE 

AIRPHOTO LOCATION PLAN 
V A N C O U V E R  - E A L U A R Y  * WfNNIPEo.  CAHADA TEST HOLE Na 78-9 

:LIENT; DATE OF ISSUE 

FOOTHILLS PIPELINES ( YUKON) LTD. 
PROJECT No. 

OCTOBER Wtl ~ 

AIRPHOTO SCALE 
A. L. CDoCIllfonCl 1" = 2000' (apprax) 

'Iv' 

AL1023 
27 



TEST HOLE LOG 

SAMPLE - 
r w  - 
B 

B 

B 
B 
B 

;PT 

,PT 

'PT 

PT 

$PT 

B 

B 

i PT - 

- 

19 
27 
34 

37 
41 
50 

for 
1 Ocn 

12 
14 
13 

37 
50 

For 
k m  

3ef 

k f  . - 

LOCATION 

ELEVATION 
. . ... 

DESCRIPTION OF MATERIAL 
.. . . "" - 

SAND - fine - little to some silt - little  to some gravel 
- silt pockets - brown 

. Om 
.. . .. " 

SAND - fine  to  coarse 
- trace to little  gravel - trace silt - rusty  seams of oxide - shale and quartz inclu- 
- dense to very dense - brown (T ILL)  

s ions 

5. Om 
5 . 2 m  WEATHERED BEDROCK 

BEDROCK - hard d r i  1 1  action 
- refusal  to  split spoon - chip samples in drilling 

mud indicate  intrusive 
rock type 

Notes : - 
1. Hole  located in a sanddune 

2. Ground  sloping 8-10% towards 

3. Hole surrounded by pine  to 20- 

4 .  Well  drained  area, 
5 .  Hole augered to 2 . h .  Mud usel 

area 30m north of a t r a i l .  

south. 

25m. Spruces to 20-25m. 

as drilling fluid below. 

END OF HOLE 
10.0m 

mHCSlON - K g . / S q . c m .  
. 

I 1 1 1 1 1 1 1 1  * 
PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

I 

I- Lateral 
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TEST HOLE LOG 

 PT^ TYPE 

B 

B 

I . O  
- B  

B 

2 .  O - SPT 

C 

3.0 - 
SPT 

4. O - 
SPT 

5.0 
SPT 

6.0 - 
S P l  

SP1 

8.0 

s P' 

9. O le coarse I I  
.I very dense grey 

END OF HOLE (Cont'd.) 
I JO8 No. AL10 

0;2 0.6 1.0 1.4 1.8 

PLASTIC WATER 
LIMIT CONTENT 

LlPUlO 
LIMIT 

X""" 0 """-J( 

10 50 ' 

I , ,  

+- " 

! 
:er La tera 1 



HT. DROP 7 4  LI. 

SAMPLE DATA 

ERMAFROSl F 
TEST HOLE LOG 

LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
I 

Notes : 
7 

1 .  

2 .  

3 .  
4. 

5. 

6. 

Hole  located on hummocky 
ground surface  in a swampy 
area.  Gravelly  area  located 
about lOOm to  t h e  north. 
Hole surrounded by shrubs, 
grass and spruces t o  3-Sm. 
Poorly  drained  area. 
Hole  augered to 2.0m. Cored 
t o  3.Om. Air used a5 
d r i  1 1  ing f l u i d  below. 
Sample number 8 and 9 not 
recovered. 
Thermistors  instal led a t  2.0, 
0.5, 1.0, 1.5,  2.0, 2.5, and 
3 . h .  

ODHtSlON - K g .  / S q . c m .  
1 1 1 1 1 1 1 1 1  & & 

PLASTIC WATER 
LIMIT CONTENT 

ClQUlO 
LlYlf 

X""" 0 """"-J( 

I JOB No. AL1 023 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJECT Dernpster Lateral  

C l V t L  & G E O T E C H N I C A L  E N G I N E E R S  HOLENO.  78-10 
DATE Jul Y 9/78 PLATE 
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PROlECT 

KLOHN EEONOFF CONSULTANTS LTD. ~, DEMPSTER LATERAL  DRILLING PROGRAM 
C I V I L  O G E O T E C H N I C A L  H Y O A A U L l C  ""' 

AIRPHOTO LOCATION PLAN 



TEST HOLE LOG 
HAMMER W. 63.5Kq LOCATION COHESION - K O .  I5s. cm. 

1 1 1 1 1 1 1 1 1  u 1.8 

PLASTIC WATL R 
LIMIT CONTENT 

LIOUIt 
LIMIT 

HT. DROP 7 6  cm. ELEVATION - 
NR .C 

CLASS - 

- 
vs 
N be 
N bn 

SAMPLE DATA 
DESCRIPTION OF MATERIAL - 

'Y PE 

B 

0 

B 

B 

SPT 

B 

SPT 

B 

C 

C 

C 

C 

C 

C 

C 

C 

C - 

SILT - t race  fine sand - trace gravel - organics E roots - grey silt pockets 
(F ILL)  

I 
GRAVEL - fine to coarse - and sand - fine ta coarse - l i t t l e  s i l t  - brown 

42 
,so 
o r  
Ocr 

50 
or 
cn 

- cobbles or boulders 

b. 8rn 

SILT 
- some sand 
- fine to coarse - trace fine gravel 
- slight plasticity - organic odor - s i l t  laminations - dark grey 

- L i c e  lenses  1/2mm-l- 3/4mm,* 
spaced @ 2mm-25mm 

5 .  O - 

- organic s i l t  6 volcanic ash 

O. Om (Cont'd.) d 
! 3  

. - - - . . - . . -  . .  I DATE July 9/78 PLATE 
L*C.  - l L t R l C '  35 



SAMPLE DATA 

'ERMAFROSl - 
NR .C 

C LAS! 

vs 
- 

Nbn - 

TEST HOLE LOG 
LOCATION mHCJlON - K g .  /Sa. cm. 

I 1 1 1 1 1 1 1 1  

E 1 EVAflON 0.2 0.4 1.0 1.4 1.8 

PLASTIC WATER LIQUID 

DESCRIPTON OF MATERIAL I :?!---- O ------ CONTCNT LIMIT 
"JI 

END OF HOLE @ 12.5 m. 

Notes : 

1 .  Hole located by the side o f  a 
trail on undulating  ground 
surface. 

2 .  Hole surrounded by wi l lows up 
t o  10m and few spruces up t o  
20-30m to  the east.  

3. Hole augsred to  2.25111. Mud 
used as d r i l l i n g   f l u i d  below. 

4. Thermistors installed a t  0.2, 
0.5, 1.0, 1 . 5 ,  2.0, 2.5, 3 . 0 ,  
5.0 6 8.0 m. 

I JOB No. AL 1 023 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJECT Oempster Lateral  

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, 78-11 
_DATE July  10/78 PLATE 

L.C.  - M E T R I C  
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FROZEN BULK DENSITY  TEST  RESULTS 

TEST HOLE NO. 78 - 1 1 

Sarnp 1 e Samp 1 e Frozen Bu 1 k 3 Frozen Bu1 k 
No. Depth (M) Dens i t y  Kg/M Density PCF 

- 

13 7.5 - 7.83 1397.3 87.19 

14 8.5 - 9.0 2051.7 128.03 



I KLOHN  LEONOFF CONSULTANTS LTD. DEMPSTER , ,  LATERAL DRILLING PROGRAM 
C I V I L  O G E O T E C H N I C A L  H Y D R A U L I C  AIRPHOTO LOCATION PLAN 

VANCOWVLR - E A L O A R Y  * WINNIPLO, CANADA TEST HOLE Na 78-12 

FOOTHILLS PIPELINES ( YUKON) LTD. hrpIovEp ocrow 1171 ~ AIRPHOTO SCALE 
A11023 1” = 2000’ (approx), 

CllENf: DATE Of ISSUE PROJECT Ho. ‘Iv 

A. L. LDaCm)ltm 



SAMPLE - 
YPTl - 
1 .O 

2. O 

- 
TYPE 

B 

B 

- 

B 

B 

$PT 

SPP 

5PT 

5 PT 

;PT 

;PT 

a 
11 
20 

15 
8 
O 

35 
24 
33 

15 
14 
7 

9 
32 
50 
For 
1 Oc1 

50 
for 
k m  

TEST HOLE LOG 
lOCATlON 

ELEVATION 
. . . - 

DESCRIPTION OF MATERIAL 

SAND 

- root l e t s  - l i g h t  brown 

SILT - t race  t o  l i t t l e  sand - t race   rave l  - f i n e  

- non t o  s l i g h t   p l a s t i c i t y  

0.3% - trace to l i t t l e   s i l t  

' * S m  - roo t leqs  

\ - brown (TI LL-L I KE: 
ravel   layer  

SAND - f i n e  to  coarse. - some s i  1 t 
- l + t t l e   g r a v e l - f i n e  t o  

coa r se 
- : . trace c lay  
- r u s t y  6 orange specks - brown (TI LL)  4. Om 

- pieces o f  s c h i s t  

- 5ome sand - trace s i  I r  6 c l a y  - t race  shale fragments - rusty specks 

(TI  LL) 

WEATHERED BEDROCK 
- micaceous zchist - fol lahion plane i nc l i ned  

a t  45 

3.75m 
BEDROCK (Cont Id.) 

ODHCSION - K g . / S s . c w .  
I l I l I I 1 1 I  

0.2 0.6 1.0 1.4 1.1 - 
PLASTIC 
LIMIT 

WATER LlQUll 
CONTENT LIMIT 

JOB No. AL1023 
PROJECT Demps t e r  Latera 1 Klohn Leonoff Consultants Ltd. LOCAt,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  HOLENo. 78-12 
'DATE J u l y  10/78 PLATE 

L.C.  .. W L t R l C  

40 



HT. DROP 7 4  cm.  
~~ ~ 

SAMPLE DATA 

'or 
!cm 

ERMAFROSl 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
710.02m As Above 

END OF HOLE 

Notes : 
1 .  Hole located about 20m n o r t h '  

of a small t r a i l  on the west 
side of t h 8  Klondike Highway. 

2. Ground 510p@s 1-2% easter ly .  
3.  Hole surrounded by spruces tb 

4 Seasona 1 f r o s t  encountered 

5. Water seepage encountered a t  

6. Hole augered t o  4.0m. Air used 

- 

20m. 

from 2.3m to  3.Om. 

5.62m dur ing  d r i  11 ing. 

as d r i l l i n g  f l u l d  below. 

I 

I .  

L 

IIOB No. AL1023 -. 

Klohn Leonoff Consultants Ltd. PROJECT Dernps t e r  Latera 1 

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. 78-12 
OAT€ Ju ly  1 0 0 8  PLATE 

.L .C .  - M C t R l C  41 





SAMPLE DATA - 
TYPE - 

B 

B 

B 

B 

SPT 

SPT 

SPT 

SPT - 

15 
30 
44 

22 
50 

For 
I Scr 

;O 
Fo r 
5cm 

10 
Il 
12 

E R M A F R O S  

TEST HOLE LOG 
LOCATION Pe 1 1 y R i  ver 

. .  

COHESION - Kg. /Sa. cœ.  
2 

ELEVATION 0.2 0.6 1.0 1.4 1.8 
aFIELDVANE A ~ V A N E I -  

GRAVEL - f i n e  - some sand-f - trace s i l t  - brown 

- t race  t o  l i t t l e   f i n e  sand - s l i g h t   p l a s t i c i t y  - rusty s i l t  pockets - greyish brown 

+ f ine   to  medium sand layer  

t o  coarse 
ine   to  coarse 

- t race  gravel  - f i n e  

I 

5 . 4 m  

END OF HOLE 

Notas : - 
1 .  Hole  located on a gravel 

te r race  east of the highway. 
2. Hole  surrounded by aspen to 

10-30m, grass and moss. 
3. Well  drained area. 
4. Hole  augerad t o  2.0m. Mud 

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

cl" 

3" 

"I 

i 

90' 

I 

- 

-3" 

1 1 1 1  I JOB No. AL1023 

Klohn Leonoff Consultants Md. PROJECT Demps ter Latera 1 

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  H O L E N O .  78-13 
1 DATE July 10178 PLATE 

43 L.C. - U L O R I C  
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1 
HAMMER W. 63.511 

Hf.  DROP 7 4  CI. 

SAMPLE DATA 

L P T ~ T Y P E  

B 

B 

1 .O 
- B  

B 

2.0 - 
26 

SPT 29 
29 

3.0 C 

C 
50 

SPT for 
5cm 4,0 - 

B 

5.0 56 
50 

5cm 
SPT fay 

6. O 

- 

- 

- 

'ERMAFROSl 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

SILT ; ;;;;; gravel , 

- t race  to little fine sand 

- rootlets 
- organic laminations 
SAND - trace gravel 

!.Om - trace silt - s i l t  pockets - brown 

sand and  silt pockets 

SAND - fi ne to coarse - grace silt 
" trace gravel 

1. Sm - grey 

GRAVEL - trace sand - coarse - trace sandstone pieces - grey 
i. 2m 

END OF HOLE 

Notes: 

1 .  Hole located  about 150m west 
o f  Klondike Highway by the side 
of  a trail. A lake 1 s  located 
700-800m to  the west . 
the lake. 

15m, few burnt spruces t o  5-6m. 

2. Ground sloping 5-6% towards 

3 .  Hole surrounded by aspen t o  

4. Fairly  well drained area. 
5. Seasona 1 f rost  encountered 

between 2. Om to 3.  Sm. 
6. Hole augered t o  2.0m. Cored 

f r o m  2.0m t o  3.75m. Drilling 
mud used below. 

0.5, 1.0, 1.5, 2.0, 2.5, and 
3. Om. 

7. Thermistors i n s t a l l e d  t o  0.2,  

I JO8 No. P 

#)HESION - Kg. /Sq. tœ. 
1 1 1 1 I I I I I  

0.2 0.4 LO 1.4 1,8 
)FIELD VANE A L A B  VANE 
PLASTIC 
LIMIT 

WATER LIQUID 
CONTENT LIMIT 

023 
lpster Latera 1 

70 901 

111 



c
 

G
R

A
IN

 SIZE 
C

U
R

V
E

 
- 

1 JO
B N

o. 
A

L1023 



48 



HAMMER WT. 6 3 . 5 ~  

HT. DROP 7 b  eœ. 

SAMPLE - 
TYPE 

B 

B 

- 

B 

B 

SPT 

SPT 

SPT 

SPT 

DATA 

!E - 

46 
50 
for 

1 Ocn 

20 
40 
50 
fo r  

1 Ocn 
56 
50 
for  
7cm 

53 
for 

1 Scn 

PERMAFROS' 

TEST HOLE LOG 

...... 

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

\ O . l m  ORGANIC COVER 

SILT - t r a c e  fine  sand - t race fine gravel - non  to slight plasticity - 
1 . 2 m  - organic lenses 
I\ - rusty seams of oxide 

I- s i l t  dark- and brown clay  Ieminations ' 2. Om - 
SAND - f i  ne t o  coarse - trace ta little  gravel - f i n e  

trace t o  litttle silt 
- trace clay 
- grey ish  brown 

L 

GRAVEL - fine to  med i urn - some sand - f ine  to 

- little silt - greyish brown 

coarse 

S .  Om t 
END OF HOLE 

Notes: 
1. Hole  located  on a flat ground 

2. Hale surrounded by moss, aspen 

3 .  Poor drainage.  
4. Hals augered to 1.5m. Dri 1 1  in< 

5. Hole  caved in at 6.0m. 

surface in a low area. 

to 10-15m and willows. 

mud used below. 

I JOB No. ~ ~ 1 0 2 3  
L 

. . " 

Klohn Leonoff Consultants Ltd. hLOCAflQN 

PROJECT Dempster La tera 1 

C I V I L  I O E O T E C H N I C A L  E N G I N E E R S  HOLENO.  78-15 
DATE July 11 /18  PLATE ~ 

49 L.C. - r r t a t c  
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TEST  HOLE LOG 
LOCATION COHESION - K g . / S q . c n .  

1 1 1 1 1 1 1 1 1  ERMAFIEOS’ 
HT. DROP 7 4  cm. ELEVATION 

SAMPLE DATA NR .C . 
CLASS - 

PLASTK WATER LIQUO 
LIMIT CONTENT LIMIT 

X”“” 0 “““-,x DESCRIPTION OF MATERIAL - 
TV PE 

B 
- 70 

I” 

3” 

O. l m  MOSS 

GRAVEL - some sand 
- trace s i l t  
- rusty specks - brown 

1.0 - 17 
14 
15 

Re f 

20 
60 
*or 
5cm 

58 
‘0 r 
5cm 

SPT 
B 

2. O - cobb 1 es 

SPT 

B 
3.  O - - (TI  LL-L I KE) B 

SPT 
4. O 

B 

- bou 1 ders 

;. 2m 

END OF HOLE 

otes : 5 .  O 

. Hole located about 40m west o f  
Klondike Highway. Boulder and 
gravel  exposures  to  the  west. . Hole located on a f l a t  ground 
surface.  Steep  hi1 1 located 
near the exposures. . Hole surrounded by moss, pines 
6-10m, burnt spruces t o  15-25111 
and aspen t o  3-7m. . Fair ly   dra ined area. . Mud used as d r i l l i n g   f l u i d  

. Sample No. 8 not  recovered. 
from O.Om. 

I JOB Ne. AL1( 23 

Klohn Leonoff Consultants Ltd. LOCAf,oN 
PROJECT Demps t e r  La te ra  1 

C I V I L  & O E Q T E C H N I C A L  E N G I N E E R S  W l E N o .  78-16 



1 KLOHN LEONOFF CONSULTANTS LTO. DEMPSTER LATERAL DRILLING PROGRAM , 

. . . . . . . 

C I V I L  @ G E O T E C H N I C A L  @ H Y D R A U L I C  ''ItLE 
AIRPHOTO LOCATION PLAN 

1 ST HOLE Na 78-17 

THILLS PIPELINE 
I 

53 z 



SAMPLE DATA - 
Y PE 

B 

B 

B 

- 

B 

SPT 

B 

B 

B 

E - 

a 
1 1  
12 

iRMAFROST - 
UR .C. 

LASS 

TEST HOLE LOG 
LOCAflON McQuesten R i  ver 
ELEVATION 

DESCRIPTION OF MATERIAL - O. 1 5 m  TOPS0 1 L 

GRAVEL - l i t t  le sand - medium to 
coarse - greyish brown 

- roots 
- cobbles 

I 

CDHLSlM - Kg. / S a . r n .  
1 1 1 1 1 1 1 1 1  

0.2 0.d 1.0 1.4 1.1 

PLASTIC 
LIMIT CONTENT 

WATER LlOUlD 
LIMIT 

X""" 0 """JI 

END OF HOLE 

JO tes : 

I .  Hole located 30m south of 

2. Hole located on a ground 

3 .  Hole surrounded by moss, 

McQuesten River. 

sloping gently northerly.  

spruces to 20-30m, aspen to 
3-7m. 

C. Gravel and sand exposures 25m 
northwest o f  hole. 

S C  Good  dra i nage. 
3 .  Hole augered t o  0i25rn. Mud 

used as drilling fluid below. 
7. Hole caved i n  a t  5.Om on corn- 

plet ion of drill ing. 

L 

I JOB No. AL1023 
1 

Klohn Leonoff Consultants Md. PROJECT Dempster Lateral 

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. 78-17 
DATE July  12/78 PLATE 

. L . C .  - M L T R l C  54 



KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  E E O T E C H N I C A L  e W Y D A A U L 1 C  

ILLS PIPELINES [ YUKON) LTD. 



TEST HOLE LOG 
HAMMERWT. 6J.sKg I LOCATION 

HT. DROP 7 4   CI^. 0" ELEVATION 

. . "- 

PERMAFROST 

SAMPLE - 
XPTt  - 
1.0 

2. O 

- 
TV PE 

B 
- 

B 

C 

SPT 

SPT 

SPT 

SPT 

FE - 

I10 
-or 
k m  

125 
-0 r 
I5cn 

23 
-5 3 
*or 
k m  

15 
' 0  r 
Ocn 

GRAVE L - little to some sand 
- fine to coarse - trace s i l t  - organic i nc 1 us ions 
- grey 

T COHESION - K g . / S q . c l r .  
1 1 1 1 1 1 1 1 1  



FROZEN BULK DENSITY TEST RESULTS 

TEST  HOLE NO. 78 - 18 

Samp 1 e 
No. 

Samp 1 e 
Depth (M) 

Frozen Bu 1 k 
Dens i t y  Kg/M 3 Frozen Bu1 k 

Density PCF 

2 1.0 - 1.28 989.3 61.73 



1 

t . O R O P  7 L J  

SAMPLE OATA 1 

I 
+. 

I 

RMAFROSl 

I 

TEST HOLE LOG 
OCATION 1 
LEVATION I 

DESCRIPTON OF MATERIAL i 

As Above 
O. Sm 

END OF HOLE 

otes : 

. Hole located about 0.5 km west 
o f  Klondike Highway i n  a low 
area. 

!. Hole surraunded by moss, buck- 
brushes. 

1 .  Poor drainage. 
I. Water level encountered a t  

i. Hole  augered to  1.0m. Cored t o  
ground  surface. 

1.5~1. Air used as d r i l l l n g  
f l u i d  below. 

i. No samples recovered below S . h ,  
Soi l  and permafrost  conditions 
based on d r i l l ' a c t i o n  are 
cut t ings   in  the a i r   r e t u r n .  





- 
TV PE 

B 

B 

B 

B 

SPl 

S P l  

SPI 

SPT 

SPT 

SPT 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
7 O. 0%. TOPSOI L 

SILT AND CLAY 
- little gravel 
- trace to little sand - 

fine to coarse - low plasticity - grey 6 rusty pockets 

- firm t o  stiff - brown 
of silt and clay 

1 

2.75m 

GRAVEL 
* some silt E clay - little sand - medium 
' to coarse 
- organics 
- rusty gravel and sand 
- orange  yellow silt 

pockets 
- grey (TI LL) 

boulders 

'. 3m 

QUARTZ I TE 
- hard 

I. 15m 

QUARTZ-MICA SCHIST - horizontal planes. 

Klohn Leonoff Consultants Ltd. 
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  

I.L.C.  - M L T R l C  

123 
x t s r  Latera  1 



1 
I 
I 
1 
8 

HAMMER W. 6 3.5 Ka 

Hl. DROP 7 6  CI. 

SAMPLE DATA 

65 
f o r  
Ocm 

F ERMAFROSl 

- 
- 

I 

I 

m .  II 

" - 
- 

I 

- 

I 

I 

- 

- 

I 

m 

1 

L c- 

JOB No. AL10 
PROJECT Demp Klohn Leonoff Consultants Ltd. 

C I V I L  & G E O T C C H N I C A L  E N G I N E E R S  HOLE NO. 78-19 
DATE July 13/78  PLATE 

L.C. - M E T R I C  61 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRlPTDN OF MATERIAL 

As above 
10.6m 

END OF HOLE 

Notes: 

1 .  Hole located  about 300-400m west 
,of Gravel Lake. 

2. 

3.  

4. 
5 .  

6 .  

dole located on a f l a t  ground 
surface. 
Hole  surrounded by spruces t o  
12-18m, few aspen to 2-311. 
Fairly drained area.  
Seasonal frost encountered 
between 2.20m to 2.75m. 
Hole augered t o  2.0m. Mud used 
as d r i l l  ing fluid below. 

#)HISION - K O .  / S q . c n .  
1 1 1 1 1 1 1 1 1  

0.2 0.4 1.0 1.4 1.1 
IFICLD VANE A L A )  
PLASTIC 
LIMIT CONTENT 

WATE I LIQUID 
LIMIT 

x """ O""""-X 

1 



t GRAVEL SAND 

C O A R E  I FINE MEl" 1 FINE 
SILT OR CLAY 

0.0 I o. 0 0 1  
GRAIN SIZE- MtLtlMETRES 

REMARKS: 0.0 Sample NO. 6 & 7 a t  (4.0 - 4.37m) (5 .0  - 5 .30 )  GRAVEL - some s i l t ,  1 i t t  t e  sand 





HAMMER W. 43.5K4 

SAMPLE DATA 

4.0 

5.0 - 

5.0 

- 
r w  - 

B 

B 

B 

B 

SPT 

S PT 

B 

I3 

B 

SPT 

m 

55 
'or 
3cm 

60 
o r  
k m  

O0 
K m  - 

O' m r * 
v) 

...... ...... ,A..*.-.'. 
y:.::::: ,::::.:, 
...... i. 

g;,:;.: 
:;:*:*::; 

::::.:;I 
,;y.. 

;$;+ 

..... 
:..:;: 
:a:-: :.:..:' ... 
I., .. ...... 

y 
.:'A' ....... .!..... 
:.. ..:A: .::.*.+.* 
...... :: ..:::: 
?::::a ..... :a ::.x:: 

::.... ...... ....... ..... 
...... ..* 

..... ....... ....... 
f{:;.?: ... ::.:.;' '' 

,,...*: ,.:..:. I:::.. 
:::::*. ;:fi>. ::.:.::. ..... : 
:::::, 
....... ...... ...... 
...... 

W 

TEST HOLE LOG 
LOCATION 

ERMAf ROSl 
ELEVATION 

. .  

DESCRIPTION OF MATERIAL 

7 0 . 0 4 m  ORGANIC SILT AND MOSS 

SILT AND CLAY - t race  sand-fine to  medium - trace qravel  
- low t a  medium p l a s t i c i t y  - rus ty  specks - organic  pockets - s t i f f  to  very s t i f f  
- brown (TILL-LIKE) ! _  nm 

SAND - f i n e  to coarse 
- some s i l t  - 1 i t t l e   t o  some gravel 
- brown 

1- boulders 
#. 1 Sm 

END OF HOLE 

Notes : 

I Hole located in  a d i t c h  about 
1 Som west o f  highway. 

E. Hole  surrounded by moss, spruces 
t o  10-15m. !. Poor drainage. It. Hale  augered t o  2.0m. Air used 
as d r i l l i n g   f l u i d  below. 

t 

mHtSlQN - K p . / S q . r m .  
1 1 1 1 1 1 1 1 1  u; "*Ntla 

PLASTIC W A t t  R 
LIMIT CONTENT 

LIQUID 
LIMIT 

x """ 0 """ -x 

Klohn Leonoff Consultants Ltd. =PROJECT Dempster Latera l  

C I V I L  6 G E O T E C H N I C A L  E N G I N E E R S  IiOLENo. 78-20 
1.I DATE Ju ly  13/78 PLATE 

I . L . C .  - W l f R l C  64 



c3 





TEST HOLE LOG 
HAMMER W. 6 0 . s r  

. . 

LOCATION COHCllOH - K p . / S a . c r .  
1 1 1 1 1 1 1 1 1  

u " A N E l ; &  

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

X""" 0 """* 

HT. DROP ELEVATION 
. ."." ". "" ~ - 

NR.C. SAMPLE - 
tY PE 

B 

8 

B 

- 

S PT 

S PT 

B 

B 

S PT 
ush 

SPT 

SPT 

S PT 

BLBT - I5 cœ 

ii 
For 
I Ocrr 

1 1  
9 
5 

1 )  

O0 
'o r  
5cm 

1 1  
17 
52 

,il 
' o r  
5cm 

DESCRIPTION OF MATERIAL 
-, O. l m  MOSS AND PEAT 

f i n e  SAND AND SILT - t race  gravel  - t race  Flay .om - grey st  1 t pockets 

CLASS - 
NF 

SAND - f i n e  t o  coarse. - some gravel - f i  ne to 
toa r se - some s i l t  - s i l t  and sand lenses - grey 

. Om 

SILT - l i t t l e   f i n e  sand - t race  f i n e  gravel - laminated with  s i  
sand - grey 

I t  and 

g.0 
3m 

END OF HOLE LL 0.c 

I JOB No. AL . .  
" 

. .  

Klohn leonoff Consultants Md. -iacAr,oN PROJECT Dempster Latera 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  W l E N o .  78-21 
DATE Ju lv  14/78 PLATE 

L.C.  - U L t * I C  67 



HT. DROP t b  em. 

SAMPLE DATA 

lRMAPROST 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

No tes : 
1 .  Hole  located  about 30-40m east  

o f  Klondike Highway i n  a low 
area. 

bushes and peat tussocks. 
2.  Hole  surrounded by moss, 

3 .  Poor  drainage. 
4. Hole.augered to  1 .  Sm. A i  r usec 

from 1 . 5  t p  2.5m. Augered 
from 2.5 t o  5.Om. Air used 
a s  d r i l l i n g   f l u i d  below. 

5. Sample No. 4 not  recovered. 

1 JO8 No. AL' 

0-2 0.4 1.0 1.4 1.8 

JQ 901 
I 



;s
 

a, 

ô E c
 

m
 

v
) 

1 





." . 

Hl'. DROP 7 6  cm. 

SAMPLE - 
f Y  PE 

B 
- 

SPT 

B 

B 

B 

B 

S PT 

S PT 

C 

S PT 

S PT 

DA TA 

m 9 

4 
7 
8 

9 
5 
7 

1 
4 
6 

3 
7 
21 

23 
40 
31 

TEST HOLE LOG 

- 
NR.C. 

LASS - 

vs 
N bn 

N bn 

- 

- 
N.F. 
or 
F. - 

IF 

LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
O .  04m TOPS0 I L 

SAND  AND SILT & CLAY - 1 i ttle gravel 
orqanic pockets 

* slight  plasticity - 9r@Y 
1.5171 (FI  LL) 

ORGANIC SILT AND  CLAY 
c - 1 ittle grayel - trace to 11ttle fine sand - ,low plasticity 2.5171 - pieges OP wood 7 - dark brown 

SI LT - little fine sand 
" trace gravel 

little  clay 

slight  plasticity 
b o o m  - organic si It and sand -\ laminations (7rnm) 

- grey 

SILT - 4 ittle sand - fine to 
' coarse - trace gravel - slight  plasticity 
- rusty sand 6 silt 

- grey up to 5.Om; dark gre) 
' Below 

l i c e  lenses 15-2Omm spaced @ 20mm 

laitinations 

- sand and organic laminations 

3 .  Om 
SAND - fine  to coarse - and s l l t  
3 trace gravel - f i n e  - trace clay (Cont'd.) 

COHESION - Kg.  / S q . c n .  
1 I l l l l l l l  

, y D  &l "ANElu 
PLASTIC WATER 
LIMIT CONTENT 

LlQUlO 
LIMIT 

X""" 0 """"-x 

1 
, JOB No. A L ?  O: 
PROJECT Dernpster Lateral Klohn Leonoff Consultants Ltd. LOCATION 

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. 78-22 

*DATE July 14/78 PLATE 
71 



HT. DROP 7 6  cm. 

SAMPLE DATA 

m 

4 

r * 
cn 

fl 
..S.. 

,.,..e, 

i.:::, .. ... .... : 
- ..,. ... . . . 
.:'.:, ::.::: 
:::y.: :.:y.: 
I..... 

*. .., ..... 

œ 

'ERMAFROS1 - 
NR .C. 

CLASS 

N bn 

- 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

- laminated - rusty brown 

O. 9rn 
END OF HOLE 

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

Notes : 

1 .  Hole d r i l l e d  on east s ide o f  
roadway embankment. 

2 .  Hole surrounded by moss, 
spruces t o  20m. 

3 .  A water f i l l e d  canal parallels 
the  roadway on the nor th side, 

4. Poor drainage. 
5. Hole augered  to 5.Om, air used 

as drilling f l u i d  below. 

eRHCSlON - K a . / S a . c m .  

0.2  0.4 1.0 1.4 1.1 
1 1 1 1 1 1 1 1 1  - 

PLASflC WATER LlQUlP 
LIMIT CONTENT LIMIT 

X""" 0 """"JI 

.. 

10 50 
I I 

1 
Klohn Leonoff Consultants Ltd. 
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  
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HAMMER W. 6 3 . 5 ~ 4  

'YPE +E 
B 
B 

B 

1 1  
SPT 17 

24 

1 1  
SPT 12 

14 

31 
50 fz: 

1 lcm 

66 
SPT for 

1 5cm 

SPT 

I 

'ERMAFROSl 

TEST HOLE LOG 
LOCATION 

E L EVATION 

OESCRIPTION OF MATERIAL 
O. l m  TOPS0 I L 

S I LT AND  CLAY - some f ine  sand 
- trace to little  gravel - low plasticity - massive  structure - brown 

f mica  and  quartz  laminations 

;.Om 

BEDROCK or BOULDER 
- hard  drilling 
END OF HOLE 

Jotes : 

1 .  Hole  located  on  west o f  highway 

1 .  Ground sloping  westerly 5-6%. 
3 .  Hole  surrounded by moss, 

spruces to 30-35111. 
b. Fair t o  good  drainage. 
j .  Hole  augerad  to 1.0m. Air  used 

as drilling  fluid from 1.0m.to 
2.0m.Mud used as drill ing 
fluid below. 

5. Thermistors  instal led to 0.2 

near a borrow pit. 

. .  

0.59  1.0, 1.5,  2 - 0 9  2.5, 3.0, 
4.0, and 5.0m. 1 

a M n S l o H  * K g . / S r . c m .  
1 1 1 1 1 1 1 1 1  

0.2 0.4 1.0 1.4 1.1 
-NE A L A I  VANE 

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

X""" 0 """-J( 
50 

q t  

lt 

907 
I 

"I 

I I JOB No. AL1023 



I
 

I I I I
 

G
R

A
IN

 S
lZE

 
C

U
R

VE 

I JO
B N

o. 
A

L1 023 



KLOHN LEONOFF CONSULTANTS LTD. DEMPSTER LATERAL DRILLING  PROGRAM 
C I V I L  @ G E O T E C H N I C A L  e H V D R A U L l C  'TlTLE 

AIRPHOTO LOCATION PLAN 
V A N C O U V E R  - CALOARY * WINNIPEG11 CANADA TEST HOLE Na 78-24 

CLIENT: 

FOOTHILLS PIPELlNES ( YUKON) LTD. ; \ P ~ ~ ~ ~ ~ ~  
DATE OF ISSUE 

OCTOBER l97B 

A. L. t D ( U m H  1" = 2oooo (approxlL 

PROJECI Na. AIRPHOTO SCALE IEV' 

AL1023 

77 I '  



SAMPLE DATA 

EPTH TYPE e 
B 
B 

1.0 3 
SPT 3 

5 

2.0 - 30 

54 
SPT 43 

3.0 30 
SPT 62 

f o r  
15cr 

4.0 - 
!PT 

5.0 1 oc 

60 
f o  r 

- 

- 

I 

- 

'ERMAFROSI 

TEST HOLE LOG 
OCATION 

!LEVATION 

DESCRIPTION OF MATERIAL 

70.03m TOP SOIL 
SILT - little t o  some sand - f i n e   t o   c o a r s e  
- trace  gravel  - non to  s l i g h t   p l a s t i c i t y  - massive  structure 

.8m. 
GRAVEL AND SAND - t r a c e   s i l t  and c lay  - organic  pockets - very dense 1 

Lcobblas and boulders 

.6m 

END OF HOLE 

9tes : 

Hole  located on undulat ing 
ground.  Steep bank located on 
east of hole. 
Hole  surrounded by w i  1 lows and 
aspen t o  15m. Few spruces t o  
10-15m. 
Fair  drainage. 
Mud used as d r i l l  i n g   f l u i d  
from O.Om. 
Piezometer standpipe 
t o  the bottom o f  hole 

i ns ta l   l ed  

PLASTIC 
LIMIT 

W A f E I  LIQUID 
CONTENT LIMIT 

X" "" 0 """"-K 

L I JOB No. AL 1 023 
L 

Klohn Leonoff Consultants Ltd. lQCATION 

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  H O L E N ~ .  78-24 

PROJECT Dempster Latera l  

lm PLATE 
78 
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DEPTH 
1 DATE A

ug. 
25/78 

7q 





I 
P 
E 
I 
R 
P 
8 

HAMMER W. 43.51(, 

HT. DROP 7 6  em. 

SAMPLE DATA 

t .0 

- 
TV PE - 
!I 

SPT 

SPT 

'ERMAFROS' 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTON OF MATERIAL -, O.1m ORGANIC SILT AND MOSS 

SILT - t r a c e   f i n e  sand - t race f ine   gravel  - r o o t l e t s  - non t o  slight p l a s t i c i t y  - brown 

GRAVEL 
- some s i l t  
- little sand - med i urn ta coarse 
- trace  shale  fragments - very dense - grey (TILL-LIKE) 

. 4 5 m  

lotes : 

. Hole located  about 50-60 rn east 

END OF HOLE 

of borrow pit on sloping 
ground. 
Ground sloping 1-2%  towards east  
Hole surrounded by moss, sprudes 
t o  15-20 m, few aspen 2-5 m. 
Fa i r dra inage: 
Mud used as d r i l l i n g   f l u i d  from 
0.0 m. 
Mater ia l  in borrow p i t  consists 
o f  cobbles,  boulders and gravel .  

0.2 0.6 1.0 1.4 1.8 
1 1 1 1 1 1 1 1 1  

PLASTIC WATL Il 
LIMIT CONTENT LIMIT 

LlQUlO 
prlcm VANE ALAB VAN 

907 
" 

II 
3 , JO6 No. AL1 

PROJECT Dempster Lateral  Klohn Leonoff Consultants Md. ' LOCATION 

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  H O L E N O .  78-217 
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B

E
O

T
E

C
H
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H
O

L
E

N
~

. 
78-25 

D
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HT. DROP t 6  em. 
"" ~ 

SAMPLE 

EPTH TYPE 

B 

B 

. O B  

SPT 

!.O 
- B  

S PT 
.O - 

S PT 

S PT 
.O 

S PT 
.O 

. O  - 

. O  - 

- 

DATA 

a,tQyrhh I C I .  

- 
1 - 

2 
5 3  
7 -  

3 

- 
4 

7 -  
24 5 
18 - 

- 

21 
21 6 
15 - 

- 

17 
34 7 
39 

- 
- 

12 

24 - 
- 

ra 8 

N R  .C 

C LAS! - 

L 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

7 O . l m  PEAT - f i b rous  
SILT 
- and f i n e  sand 
- r o o t l e t s  - massive  structure 

l s i l t  6 sand (f 
laminations 

- brown 
ine to  medium) 

~. Om 
-cobbles 

GRAVEL AND SAND 
- t race  s i l t  
- grey 

- cobbles or  boulders 

- f i n e  sand lens 

- boulders 

,'.Om 

END OF HOLE - Notes : 

1 .  Hole located on hummocky 

2.  Hole surrounded by shrubs 

3 .  Poor drainage. 
4. Hole augercd t o  2.0 m. A 

used as d r i l l i n g   f l u i d  be 
5. Thermi st015 i ns ta l   led  a t  O 

1.0 ,1 .5 ,2 .0 .2 .5 .3 .0 .4 .0  & 

ground surface. 

spruces t o  20-25 m. 
I 

r 

2,0.5 
5.0m. 

ow. 

I JOB Na. 
.mpster Latera 1 

"- AL 

Klohn Leonoff Consultants Ltd. PROJECT De 

C I V I L  6 G E O T E C H N I C A L  E N G I N E E R S  HOLE Na. 78-26 . - - - . . - . 

I DATE Ju 1 y 16/78 PLATE 
L.C. - U L f R l C  84 
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D
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DATA 

'ERMAFROSI - 
NR.C, 

:LASS 

v s  

N be 

- 

N be 

- 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

0.051~1 ORGANIC COVER 

ORGANIC SILT AND PEAT 
1.757 - t r a c e   f i n e  sand 
7 - dark brown 

JOB No. AL1 023 
PROJECT Demps t e r  La te ra  1 Klohn Leonoff Consultants Ltd. 'mCAf,ON 

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. 78-27 
r 

* DATE Ju ly  17/78 PLATE 
* . L . C .  - r L t l l l C  87 

GRAVEL - some organic s i l t  

- t race  - some sand - f i n e  to  

s i l t -  coarse 
stone - trace  cobbles 6 boulder5 

- brown 

-Bou 1 der s . .  

2.7% 

END OF HOLE 
Notes: 
1 Hole  located on a gravel 

fan and east of roadway cut .  
2. Hole  surrounded by moss and 

peat tussocks. 
3 .  Poor drainage. 
4. Hard d r i l l   i n g  below 2.0 m. 
5. Hole  augered to  0.5 rn cored 

6 .  Material exposeri on the  nearby 
from O. 5 - 0 3  m. A i % r  used  below. 

roadway cut slope cons is ts  of 
boulders, cobbles and gravel. 

T 
PLASTIC WATE I 1lQUlO 

LIMIT CONTENT LIMIT 
X""" 0 """"-K 

3 
118% 



KWHN LEONOFF  CONSULTANTS  LTB. OEMPSTER LATERAL DRILLING PROGRAM 
C I V I L  @ G E Q T E C H N I C A L  I H Y D R A U L I C  'lru 

AIRPHOTO LOCATION PLAN 
WVLR - CALt lARY - TEST HOLE Na 78-28 



SAMPLE - 
TYPE 

B 

B 

- 

B 

8 

S PT 

B 

SPT 

SPT 

S PT 

SPT 

S PT 

SLIzlll - 

4 
10 
13 

10 
10 
11 

1 1  
11 
13 

23 
17 
17 

12 
1 3  
12 

15 
17 
18 

PERMAFROSl - 
NR .C. 

CLASS - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

70.03m PEAT 

SILT AND CLAY - little sand - fine to 
- trace gravel 
- slight to low plasticity - sand lenses - organic lenses 
- dark brown 

coa r se 

. Om 

-trace siltstone 
SAND AND GRAVEL 
- tracs silt - trace cobbles & boulders - medium dense 
- dark brown 

7 1  i ttle si 1 t 

. Om 

SAND AND GRAVEL - trace cobbles & boulders 
- little to some silt 
- trace clay - rusty orange specks - brown si1 t lens - medium dense to dense - dark grey 

(TI LL-1  I KE) 

3.  Om (Cont 'd . )  

I JOB No. AL 

COHESION - K e. / S q .  cm. 
l I r l l 1 1 1 1  ,;;iLD "*yE A & 

PLASTIC WATCR 
LIMIT CONTENT 

LIQUID 
LIMIT 

x """ 0 """JI 
70 

"- 

Klohn Leonoff Consultants Ltd. hLOCATION 

PROJECT Demps ter La tera 1 



Ht. DROP t b  cm. 

SAMPLE DATA 

TEST HOLE LOG 
LOCATION 

ELEVATION 

I 

O .  4% 
As above 

END OF HOLE 
Notes : 
1 .  Hole located in the southwest 

corner o f  a borrow p i t  on west 
side o.fi an ab la t ion  moraine. 

2. Ground slopes about 6-7% towarc 
west. Fair t o  good dralnage. 

3 .  Hole surrounded by moss and 
small bushes. 

4. Hole augered t o  3.5m. Mud used 
as drilling fluid below. 

5. Thermistor installed a t  0.2m, 
O.Sm, l.Om, 1 . 5 m ,  2.0m, 3.0m, 
4.0m and 5.Om. 

#IHESIDN * K o . / 5 q . c œ .  
1 1 1 1 1 1 1 1 1  & 0;; ~ 

PLASTIC WATER 
LIMIT CONTENT 

LlQUlO 
1lMlf 

X”“” O “---“--w 

1 I JOB No. AL1 023 

Klohn Leonoff Consultants Ltd. LOCATION 
rPROJECT Dempster La tera 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.  78-28 
‘DATE JUIY 17/78 PLATE 

L.C. * mctnlc 90 
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- 
1Y PE 

B 

B 

- 

B 

SPT 

SPT 

SPT 

SPT 

B 

SPT 

5PT - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

7 O *  O h  ORGAN I C COVER 
SILT 

0.75m - l i t t l e  sand-fine to 
coarse - t race  gravel  - r o t  f i b r e s  - salght  p l a s t i c i t y  - massive st ructure  - organic pockets - brown 

SILT AND CLAY - some sand 
some - t race  gravel  , cobbles 
sand - brown (TI LL-LIKE) 

coarse - low p l a s t i c i t y  

3 .  Sm 

SAND - some gravel - some s i l t  - trace  clay,  cobbles - organio pockets - rusty specks - very-dense - brown (TI LL) - boulder 

gravel   layer 

bou 1 der 
/ 9.0m 

E N D  OF HOLE 
Notes : 
1 .  Hole  located on undulating 

ground  surface. ( C m  t ' d  

1 
I 

L 1 JOB No. AL1 023 
1 

Klohn Leonoff Consultants Md. PROJECT Demps te r   La tera  1 

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  H O L E N O .  78-29 
"DATE July 18/78 PLATE 

R.L.C. - U K T R l C  93 



I 
HAMMER M. 63.51 

Ht .  DROP 16 en 

SAMPLE DATA 

'ERMAFROS1 

TEST HOLE LOG 
LOCATION 

." 

ELEVATION 

DESCRIPTION OF MATERIAL 

2. 

3. 

4. 
5. 

Ground sloping 3-4% t o  the 
sou th 
Hole surrounded by bushes, 
moss and shrubs. 
F a i r  drainage 
Hole augered t o  
used as d r i l l i n g  

1 .Om. Mud 
f l u i d  below. 

I JOB Na. AL1 

COHESION - K p . / S q . c m .  
1 1 1 1 1 1 1 1 1  & ";Nt lu . .  

PLASTIC WATER LIQUID 

X""" 0 """+ 
LIMIT CONTENT LIMIT 

r 
J 

\TION 
1 EN GIN E E R S  IW1E No. 78-29 

L I DATE July  18/78- PLATE 
U.L.C. - U C T R l C  1 94 
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TEST HOLE  LOG 
I 
It 
I 
)I  
8 
t 
t 
1 

I 
I 
1c 
1 

10 
14  
1 1  

12 
15 
14 

12 
20 
20 

50 
for 
1 cn 

20 
21 
21 

le f - 

PERMAFROS 

NR .C 

CLAS! - 

LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 
7 0.06111 ORGANIC COVER 

\ 

SILT 
O. 8m - - slight trace fine plasticity sand 

- brown 
SILT AND CLAY - 1 ittle  sand - fins to 

coarse, trace boulders - trace to little gravel - low plasticity 
- rusty specks - organic pockets - brownish grey (T ILL)  - 1 i ttle to some gravel 

- boulder 

- cobble or boulder 

bou 1 der 

' 6.31 
Notes : 
1. Hole located on east side of 

END OF HOLE 

hummocky end moraine. Terrain 
slopes 8-10% east. 

and  shrubs. Boulder exposures 
located near the hole. 

2. Hole surrounded by small  bushes 

3. Good drainage. 
4. Air used as d r i l l i n g  fluid from 

O. Om. 

I JOB No. AI 



GRAVEL SAND 
COARSE 1 FINE MEOlUM 1 FINE 

SILT OR C L A Y .  

lo0 K> 1.0 o. I 0.01 o. O 0 1  0.000l 
GRAIN SEE- MltLtMETRES 



99 



8 
I 

HAMMER W. b 3.5 u 
HT. DROP 7 6  cm. 

SAMPLE DATA 

E P T Y  TYPE 

B 

B 

1.0 c - 
C 

C 

2.0 SPT 

3.0 SPT 

4. O - 
SPT 

5.0 - 
SPT 

5. O - 

7. O 

3 .  O - 

3 .  O - 

m 
I5 CI - 

22 
32 
48 

80 
'o r 
I Ocm 

90 
*or 
Ocrn 

Ref 

PERMAFROS' 

TEST HOLE LOG 
LOCATION 

ELEVATION 
. . .. 

DESCRIPTION OF MATERIAL 
o. osm ORGANIC COVER 

ORGANIC SILT - little gravel - trace f !ne  sand 
I .Om " grey 

SI LT AND C L A Y  - and sand - trace gravel - fine - slight to low plasticit - drganic  inclusions - grey 

3 .  Om 

GRAVEL - some sand 
coarse - trace to 1 - hard  drill 

- trace cobt 
5. Om. 

- fine to 
ittle silt 
ing below 

,tes - brownish grey 

3.5m 

END OF HOLE 

(Cont'd.) 

COHESION - K g .  / S q . c m .  
-L;; 1 1 1 1 1 1 1 1 1  "Aa 

PLASTIC WAfER 
LIMIT CONTINT 1lMlT 

UQUID 

X""" 0 """-J( 

-3 ,JOB No. AL1 O L  - 
PROJECT Dempster Latera 1 

L 
Klohn Leonoff Consultants Ltd. ~LOCAt,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  HOLENO.  78-31 
DATE July 18/78 PLATE 

L.C.  - W l t l l l C  1 O0 



1 
I 
I 
1 

HAMMER W. 63.5K1 

HT. DROP 7 4  cm. 

" 

SAMPLE 

*Pt1 

QATA 

YRMAFROS' 

TEST HOLE LOG 
LOCATION 

E L EVATION 

DESCRIPTION OF MATERIAL 

Notes: 

1 .  Hole  located  in a swamp. 
2. Ground surface  covered by moss 
3. Water level a t  ground surface. 
4. Poor drainage. 
5 .  Hole  augersd to  0.5 m. Cored 

t o  1.75 m. Air used a s  d r i l l -  

7. Sampl ing  not 
5.0 m. Hole 
ing  observat 

ing f l u i d  below. 
6. Hole  caved i n  a t  5 .2  m. 

possible below 
logged by d r i  1 

ion below 5.0 m 
1- 

L 
I JOB Na. AL1 0; 

10 : 
I 

!3 "- "" - 

Klohn Leonoff Consultants Ltd. 
kLQCAflON 

PROJECT Dempster Latera I 

C I V I L  6 G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 78-31 
DATE July 18/78 PLATE 

L . C .  - M E T R I C  1 O 1  
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I 
8 
I 
i 
I 
I 
I 
I 

DA TA 

IE - 

32 
45 
57 

34 
48 
52 

Ref, 

- 

TRMAFROSl - 
NR.C 

C LAS: - 
Nbe, 

Jr , V r  

- 

I r , k  

N be 

- 
N be 

N 

1 

TEST HOLE LOG 
LOCATION East  Blackstone  River 
ELEVATION 

DESCRIPTION OF MATERIAL 

O. OSm ORGANIC COVER 

ORGANIC SILT - Some  sand - fine to 
- roots - s l i g h t  plasticity - dark  brown 

coa r se 

2. Om 

SILT - some sand - trace  gravel - organic incl us ions - sand  lenses - grey 
-sand and  silt  laminations 

4. S m  
SILT AND CLAY - little f i n e  to coarse 
- low plasticity 

sand 

5.45m - grey 

GRAVEL OR BOULDERS 
- hard drilling 

B. l m  
END OF HOLE 

Notes : 

1. Hole located in a swamwarea. 
A pond  located 50m east o f  
hole. 

tussocks. 
2. Hole surrounded by peat 

(Cont'd.) 

1 0: 

OOHlSlON - K g .  / S r .  cœ. 
1 1 1 1 1 1 1 1 1  u"ANEIG 

PLASTIC WATER 
Llk11T CONTENT 

LIQUID 
LIMIT 

x """ 0 """ "3( 

?r L a t e r a l  



HAMMER W. 63.5K4 

HT. DROP 7 4  tœ, 

SAMPLE DA  TA 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

3. 4. 

5. 
6 ;  

Poor drainage. 
Hole' augered t o  0.5 m. Cored 
t o  4.0 m. and a f r  used as ' 

dri  1 1  ing f l u i d  below. 
not recovered Sample rio. 8 

Sampling not 
5.5 m.- Soi l  
ing observat 

poss i b 
1 ogged 

ions. 

le below 
by d r i l l -  

,y, a; A "ANEl& 
1 1 1 1 1 1 1 1 1  

PLASTIC w m u  LlOUlD 
LIMIT CONTENT LIMIT 

1 
JOB Na. 
PROJECT Oemps te r  La tera 1 Klohn Leonoff  Consultants Ltd. 

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  HOLENO.  78-32 
DATE July  19/78 PLATE 

! 
I 

L.C .  * M E T R I C  1 O5 



GRAVEL SAND 
COARSE I FINE MEOlUM I FINE 

SILT OR CLAY 

O. I 0.0 I 
GRAtPl SUE- MltLlMETRES 

REMARKS: 0-0 Sample No. 7 at 3.0-3.5 m. SiLT, some sand, trace clay, trace gravel .  



KUNMl LEMUOFF CONSUCTANT'S LTD, fi 
OEMQSTER LATERAL DRILLING PROGRAM 

C I V I L  a G E O T E C H N I C A L  H Y D R A U L I C  AIRPHOTO LOCATION PLAN 



HAMMER W. 63.5Kg 

HT. DROP 7 4  cm. 

SAMPLE DATA - 
'Y  PE 

B 
- 
SPT 

SPT 

S PT 

B 

S PT 

SPT 

B 

B - 

@ - 
5 
5 
7 

41 
65 
or 
Ocrn 
O0 
or 
Ocm 

50 
50 
or 
3cm 

80 
or 
Ocm 

ERMAFROST 

TEST HOLE LOG 
LOCATION East Blackstone  River 
ELEVATION 

DESCRIPTION OF MATERIAL 

O .  04m ORGANIC COVER 

SILT AND CLAY - 1 ittle fine  to coarse 
I . Om - - little  aravel - fine sand 

\ to ~med i ;m - low  plasticity - massive  structure \ - grown 
- usty specks 

(TI  LL-LI KE) 

GRAVEL - and sand - fine to 
- little  silt and clay - organic pockets - brown (TI LL) 
SAN O 

coa r se 

i. 6m - - and sand 
GRAVEL 

\ - brown 

BEDROCK OR BOULDER 
- hard drill ing 

>.Sm 

Notes : 
END OF HOLE 

1 .  Hole  located  west of borrow pit 
on humnocky ground  surface abou, 
40-50 m. west o f  E.Blackstone R 

2. Hole  surrounded by moss. 
3. Poor t o  fair drainage. 
h. Drilling mud used from 0.0 m.  
5. Hole  caved in at 4.5 m. 

1 JOB No. AL 

Klohn Leonoff  Consultants Ltd. LOCATION 
PROJECT Demps ter La tera 1 

C I V I L  & O E O T E C H N I C A L  E N G I N E E R S  HOLENo. 78-33 
DATE, July 19/78 PLATE 

L,C. - U C T R I C  1 O€ 



KLOHN LEONOFF eONSULTANTS LXD, 
C I V I L  G E O T E C H N I C A L  W Y D A A U L I C  



. .. . . . . -. 

I TEST HOLE LOG 

40 
50 

for 
k m  

1 O0 
for  
k m  

I O0 
-0 r 
k m  

END OF HOLE - Notes : 
1. Hole located on a f l a t  ground 

surface. 
2. Hole surrounded by tundra 

vegetation. 
3. Poor drainage. 
4. Hole augered t o  0.5 m. Cored 

t o  1.3 m. Air used as d r i l l i n g  
f l u i d  below. 

PLASTIC WATER 
LIMIT CONT~NT LIMIT 

X""" 0 - ""_ "3( 

:et- Lateral  



HELICOPTER TEST HOLES 

1 1 1 A  
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HT. DROP 7 b  cm. 

SAMPLE DATA 
. -  

CPTH TYPE 

B 
B 
B 

SPT 
(Pus led) 

SY 
L B  

B 

3 - 
15 
6 

18 
4 - 

13 
SPT 24 - 15 5 

6 - 

7 - 

- 

ir - 

ERMAFROSl - 
NR .C. 

:LASS - 
V be 

TEST HOLE LOG 

ELEVATION 

DESCRIPTION OF MATERIAL 

7 0.1 m ORGANIC COVER 

S I LT 
- little fine sand 

I .om - t race organice - trace  rootlets - 0.2 m. volcanic ash 
layer at 0.8m depth 

- coal specks - laminated 
- slight to low  plasticit 

- 

grey 6 brown 

fine sand lenses 

GRAVEL - fine t o  medium - some sand - trace silt - wet 
- brown 

, I c o a r s e r  below 3.5 m. 

7.10m. 

END OF HOLE 

NOTES : 
1. Hole  located approximately 

18m west and 3m. above  the 
Yukon River. 

2. Hole  located on a f l a t  ground 
surface 

3.  Hole  surrounded by poplars 
to 10-12 m. 

(Cont'd.' 
I JOB No. A ,L1 

QJHLSION - K p . / f q . c m .  
1 1 1 1 1 1 1 1 1  & L;; 1- 

PLASTIC WAfE R 
LIMIT CONTENT 

LlQUlO 
LIMIT 

X""" 0 """ -# 

02 
I 

!3 

Klohn Leonoff  Consultants Ltd. 'LOCAf,ON 
PROJECT D K p s  ter La tera 1 
I 

C I V I L  I G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 78-101 
DATE July 5/78 PLATE 

L.C.  - W t t R l C  

. . 



TEST HOLE  LOG 
HAMMER W. 6 3 . 5 ~  

v 

HT. DROP 7 6  em. 

SAMPLE DATA 

'ERMAFROS' 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES : 

4. Seasona 1 Frost encountered 

5. Hole augered to 3.45 m . ,  
from 0 . h  t o  I .om 

drilling mud used from 3.45 to 
7.10 m. 

I JOB No. AI 11 
I 

Q)HCSION - Kg.  /Sq.crr .  
T 1 1 1 1 1 1 1 1  

PLASTK 
LIMIT 

WATER uaulo 
CONTENT LIMIT 

I Klohn Leonoff Consultants Ltd. PROJECT Dempster La tera 1 

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  HOLE No. 78-101 
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HAMMER W. 63.5Kq 

SAMPLE DATA 
7 

EPTH - 
1 - 

2 

- 
'Y FE 
B 
B 
B 

SPT 

SPT 

S PT 

SPT 

S PT 

SPT 

SPT 

FF - 

25 
42 
50 
31 
40 
60 
72 

33 
60 

58 
90 
for 

Sc 

15 
95 

70 
DO, 
for 
cm 

TEST HOLE LOG 
LOCATION 

E 1 EVAf lON 

DESCRIPTION OF MATERIAL 

0*15m ORGANIC COVER - moss and roots 
SILT 
- 1  ittle sand,  trace clab 
-slight plasticity 
-grey brown 

SILT AND CLAY 

- some gravel - little  to sore sand - low plasticity - yellow silt pockets - sand lenses =, - grey 
(Tl LL) 

1 coarser drilling 

7 .  Om 
- micaeous schist  pieces 

END OF HOLE 
NOTES : 
1. Test hole  located on f l a t  

lying terrain. The s i t e  i s  
moss covered and poorly 
dra i ned. 

2. Vegetation  consists of whits 
spruce to 3Om. and shrubs 
2-3m high. An area with 
ponded  water  with  dead trees 
is located  to  the  west. 

1 1 1 1 1 1 1 1 1  
,;;AD *Li vAN,li l& 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

X""" 0 """-Jt 



TEST HOLE LOG 

I Hf. DROP 7 6  CII. 

DA TA 

'ERMAFROS 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES :. 
I .  Test  hole augered to 1 . 0 m .  
1. Drilling mud used from 1.0 to 

7. om. 

I 

I JOB No. AL1021 

Kbhn Leonoff Consultants ltd. ~LOCAf,ON 
PROJECT Dempster La tera 1 

C I V I L  & O E O T E C H N I C A L  E N G I N E E R S  HOLE NO. 78-102 
DATE July 6/78 PLATE 

* 

I . L . C .  - M E T R I C  118 
b 



GRAVEL S A N D  
1 

COARSE 1 FINE MEDIUM 1 FINE I i SILT OR CLAY 

Il0 o. I o. O 0 1  o. O001 
GRAIN SEE- MILLIMETRES 

REMARKS: Q"0 Sample No. ( 8  + 9) a t  (5.0 - 7 .0m)  SAHD - some s i l t ,  some g r a v e l ,  little clay - 



KLWN LEONOFF CONSULTANTS LTD, 
C I V I L .  G E O T E C W N I C A L  H Y O R A U L I C  

HILLS PIPELINES (YUKON)  LTD. 
120 

I '  



TEST HOLE LOG 

SAMPLE - 
Y PT - 

1 

- 
TV PE 
T 

B 

B 

B 

B 

S PT 

S PT 

S PT 

SPT 

S PT 

S PT 

Lclld * 

61 
99 

20 
32 
91 

55 
19 
48 
41 
41 

35 
40 
54 

30 
70 
62 

(TI LL) 

END OF HOLE 

(Cont'd.) 

- 1.8 

PLASTIC WATER 
LIMIT CONTENT 

LlPUlD 
LIMIT 

X""" 0 """"-x 

1 L 1 JOB No. AL 1 023 
. . .. " 

Klohn Leonoff Consultants Ltd. ~LOCAf,ON 
PROJECT Dempster Latera 1 

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  HOLE NO. 78-103 W 

DATE Ju ly  8/78 PLATE 
L.C.  - N C t R l C  121 



TEST HOLE LOG 
HAMMER W. 63.5K(  

HT, DROP 7 4  C L .  

SAMPLE DATA 

ERMAFROSI 
LOCATION 

ELEVATION 
. . . . .. - -. . . . . - . . . ." . . 

DESCRIPTION OF MAVERIAL 

Notes : 

1. 

2. 

3. 

4. 

5. 

6 "  

Test  hole  located in poorly 
dra i ned  swampy area. 
Site  was  moss  covered  with 
grass and small shrubs. 
Vegetation  consists o f  1 3 - 1 5 m  
high poplars  to  the  north  with 
dead spruce to the east, west 
and south. 
Test  hole was augered to 1.5m. 
Mud used as drilling f l u i d ,  
from 1 . 5 m  to 9.4m. 
Test hole was left open 
overnight and filled  with 
water to a depth of 0.15m. 
Thermistors  installed to 0.2, 
0.5, 1.0, 1.5, 2.0, 2.5 and 
3 .0  m. 

COHESION - K p . / S q . c a .  
I l l l l l l l I  

PLASTIC WAtER 
LIMIT CONtENt 

LlQUlO 
LlYlT 

x """ 0 """ 4 
10 30 ! 

I (  

L 
JOB No. AG023 
PROJECT Dempster  Lateral Klohn Leonoff Consultants Ltd. LOCATION 

C I V I L  L G E O T E C H N I C A L  E N G I N E E R S  HOLE No, 78-103 
DATE July 8/78 PLATE 

L.C. - M E T R I C  122 
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KLOHN LEONOFF CONSULTANTS LTD, 
C I V I L  m G E O T E C H N I C A L  a H Y D R A U L I C  



HAMMER W. 6 3 . 5 1  

HT. DROP 7 4  cm. 

. .. .- 

SAMPLE 

YPTH TYPE 
B 
B 

B 

k B  

B 

2 B  

B 

S PT 
4 - 

5 

- 

- 

- 

- 

OAYA 

'ERMAFROS' 

t LASS 
I 

- 

v s  
Vr 

- 

vx 

- 

- F. 

NF 

TEST HOLE LOG 
LOCAYION Pel l y   R i v e r  

. . . . 

EL EVATION 

DESCRIPTION OF MATERIAL 

g a ,  ORGAN IC COVER - moss 

SILT AND CLAY - t race  of f i n e  sand 
- t race  gravel  
- s l i g h t  to  low p l a s t i c i t )  - organic pockets and 

1 en ses - organic  odor - dark grey 
ice lenses 1-2mm spaced @ 
2-5mn 

Z .85m 
GRAVEL - f i n e   t o  medium 
- some t o  and sand 
- t r a c e   s i l t  

ine to med ium sand layer 

1 ,  

2. 

3 .  

END OF HOLE 

Test hole  located in  a l eve l  
moss covered  area  with  poor 
dra i nags. 
Vegetat ion  consists o f  a small 
stand of  poplars  to  10 m to 
west. Dead t rees  8-lorn. 
Hole  augered t o  1.4m cored t o  
2.8m. Mud used as dr  il 1 ing 
f l u i d  from 2.8m t o  5.0m. 

0.2 0.6 1.0 1.4 1.1 

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

L 
[JO6 No. AL 1 023 

. .. 

Klohn Leonoff Consultants Ltd. ~LOCAt,ON 
PROJECT Dempster Lateral 

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. 78-104 

[DATE Ju ly  7/78 PLATE 
L.C. - N L t R l C  



126 



TEST HOLE LOG 

D A t A  

Nc 

- 
1 - 

r 

"-4 - 
1 
A 

32 - 
40 f 
66 - 
75 
for 7 
7.5 
cm 

94 
70 _k 
for 
5cm 

LOCATION 

ELEVATION 
. 

DESCRIPTION OF MATERIAL 

O. 40m PEAT - non woody fine fibres - dark brown 
SILT 
- little fine sand - trace clay - trace f i n e  gravel - slight plasticity - grey 
SAND - fine to coarse 
- little  silt - trace o f  fine gravel 
- organic si1 t laminatio - grey 
SAND AND GRAVEL 
- little silt - trace cobbles 6 

boulders - pockets of  fine to 
med i urn sand - oxidized pockets 

5 . 6 0 1 ~  - grey 
END OF HOLE 

N o t e s  : 

1. Hole located in an old burnt 
area on a flat  ground  surface. 

2. Poor to fair drainage. 
3. The s i t e  covered with moss and 

grass 6 vegetation consists of 
small fir and pine to 2 . h .  

4. Test hole was augered to 1 . 6 5 ~ 1  
and then drilled to 5.6m w i t h  
mud circulatron. - 

5. Thermistors installed t o  0.2, 
0.5, 1.0, -1.5, 2.0, 2.5 and 
3.m. 

OOHeSlON - K g .  / S q .  cm. 
1 1 1 1 1 1 1 1 1  "*NEIG 

PLASTIC WATER ClQUlO 
LIMIT CONTENT LIMIT 

IO JO 

JOB No. ALI  023 
PROJECT Dempster Lateral Klohn heonoff  Consultants Ltd. LOCATION 

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  H O L E  No. 78-105 

JOB No. ALI  023 
PROJECT Dempster Lateral Klohn heonoff  Consultants Ltd. LOCATION 

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  H O L E  No. 78-105 
1 IDATE July 8/78 -PLATE 
* .L,C.  - Y E t U I C  



GRAVEL SAND 
O A R S  I FINE MEWUM I FINE 

SILT OR CLAY 





HAMMER W. 4 3.5 Kd 

HT. 

SAMPLE - 
r w t  - 

B 

B 
C 
C 

C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 

C 

C 

C 

C 

C 

C 

- C 

- 

TEST HOLE LOG 
LOCATION 

ELEVATION 

NR .C . I N.F. I 
"" 

CLASS I O' F. 
DESCRIPTION OF MATERIAL 

N be 

Ur 
N bn 

- 

PEAT - amorphous granular 
rk brnwn 

ORGAN I C S I LT - trace fine sand 

SILT - and fine sand - trace fine gravel - sltght plasticity - 1 ami na ted - brown - ice lenses 1/4-1/2mm 
spaced @ 1/4-2m 

SAND - fine - and silt 
- trace f ine  gravel - trace clay 
- micaceous specks - silt laminations - organic lenses 
- brown with grey 

- and fine sand 
- trace cl ay - non plasticity 
- micaceous specks 
- lenses of rusty sand 

and silt 
layer of brownish white 
volcanic ash 

- fine to medium 
- trace  silt 
- silt and sand tenses - organic inclusion at 

I I - brown (Cont'd.) 

,JOB No. 
PROJECT Dempster La tera l  Klohn Leonoff Consultants Ltd. 

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 Na. 78-106 
DATE July 6-7/78 PLATE 

..e. * N L t R l C  130 



HT. DROP 7 4  c m .  

SAMPLE DATA T 'ERMAFROS 

TEST HOLE LOG 
LOCATION 

ELEVATION 
." .. 

DESCRIPTION OF MATERIAL 

As above 
ice  lenses 1-2mm @ 
10-20mm. 

END OF HOLE 

Uotes : 

1. 

2. 

3 .  

i. 
- >. 

Test hole  located  approximatel:  
lOOm east of lake i n  a former 
burnt  area.  
The s i t e  has t h i c k  moss cover 
w i th  poor drainage.  There i s  
a s l i g h t  grade t o   t h e  west a t  
1 -2%. 
Vegetat ion  consists o f  poplars  
and spruce t o  20m loca ted   t o  
the   no r th  and south. Dead 
t rees and small  shrubs are 
predominant i n  the  immediate 
v i c i n i t y  o f  the  hole. 
Test  hole was augered t o  0.5~1 
and then cored t o  9.7117. 
Thermistors   insta l led to 0.2, 
0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 
4.0 and 6 . h .  

mHtSlON - K g .  /Sq. cm. 
. .. 

& l l 1 l l l l l l  A & 
PLASTIC WATL R 
LiMIT CONTENT LlQUlt LIMIT 

X""" 0 """"J 

L 

so 

"- 

I t  
I DATE July  6-7/78 PLATE 

- - 

..e. - I E T R I C  
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE NO. 78 - 106 

Samp 1 e Samp 1 e Frozen Bu 1 k Frozen Bu 1 k 
No. Depth (M) Den i s t y  Kg/M Density PCF 3 

2 0.5 - 0.85 1528.5 
4 1.2 - 1 .5  1855.1 
6 1.85 - 2,1O 1906.5 
8 2 .45  - 2.75 1854.6 

10 3.05 * 3.35 1885.7 
12 3.65 - 3.95 1779.5 
18 7.20 - 7.50  1382.4 

95.3 
115.7 
118.9 

115.7 
117.6 
111.0 

86.3 

133 





TEST HOLE LOG 
LOCATION 

I Hf. DROP 7 4  cm.  ELEVATION 

I SAMPLE DA TA 
DESCRIPTION OF MATERIAL DEPTH TYPE A 

B 
C 
C 

1 .  

S PT 
2 

SPT 
3 

4 SPT 

* 5 

SPT 

6 -  

X""" 0 """ 4 
30 

3 

T 
- 

38 
81 

50 
88 

70 
120 

1 O3 

- 

!U.!k, MOSS AND PEAT  TUSSOCKS 126% 

PEAT - t r a c e  fine sand - fibrous - organic si1 t pockets - sand pockets 
- dark brown - ice lenses 2-5mm space1 

2.20m \ @ 2 - 5 m  
-\ GRAVEL - and sand - coarse to fine - little silt 

CLAY AND SILT 
- trace fi ne  sand - trace fine gravel - medium p l a s t i c i t y  

4.70m , \ - grey - ice lenses l m m  spaced I 
2-5m 

little silt 

- cobbles 6 boulders - coarse 
6.70m 

END OF HOLE 

Notes : 

1. Test hole located on a flat 
poorly drained s i te ,  east o f  
1 ake. 

tussocks with sparse black 
spruce to 6-8m. 

cored to 0.gm. Drilling mud 
used  to 6.7m. 

2. Hole surrounded by peat 

3 .  Test  hale  augered t o  0.25111, 

4. Sample no. 6 not  recovered. 1 41 1 œ 

Klohn Leonoff Consultants Md. LOCATION 
C I V I L  a O E O T E C H N I C A L  E N G I N E E R S  HOLE N ~ .  78-107 

PROJECT Dempster Lateral 

i . DATE 
I . L . C .  - W L T R I C  135 



TEST HOLE Na 78-108 



HAMMER W. 6 3 . 5 ~  

SAMPLE 

EPTH TYPE 

B 
B 
B 

1 B  

SPT 
2 

S PT 

3 

4 

5 

- 

- 

- 

- 

DATA 

R - 

40 
60 

'ô r 
I OCIT 

49 
f o r  
'. 5c 

PERMAFROS - 
NJ 
or 
F. - 

NF 

25 r 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

PEAT 
\ - non woody f i n e   f i b r e s  - r o o t l e t s  - black 

SILT - l i t t l e   f i n e   t o  coarse 

- t race  f i n e  gravel  - s l i g h t   p l a s t i c i t y  - peat i nc lus ions  

sand 

SAND AND GRAVEL 
- t race  s i l t ,  grey 
1 determined by d r i l l  

act ion  below 2.6m, 

"silt - lenses 

. OOm 

END OF HOLE 

lotes : 

Test hole located on a f l a t  
grass and moss covered s i t e  
w i t h   f a i r   t o  poor  drainage. 
Surrounding  vegetat ion  consists 
of  16-18m h igh   pop la rs   w i th  low 
shrubs  less  than l m  i n  irnrnediatc 
v i c i n i t y  o f  hole. 
Test  hole was augered t o  0.7 m 
and then d r i l l i n g  mud used 
from 0.7m to  5 . h .  
S o i l  logged from d r i l l i n g  
observations  below 2.6rn. 

L L 
JO8 No, AL 1 023 
PROJECT Dempster Latera,l Klohn leonoff Consultants Ltd. LOCATION 

C l V l L  & G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 78-108 
fDATE Ju 1 Y 9rj8 PLATE 

..C.  - Y C T R I C  137 



IPELlNES [ YUKON) LTD, 



Hf. DROP 7 4  C L .  

SAMPLE 

YPTH TY Pt! 

B 
B 
a 

1 0  

c 
C 

A c  
C 
C 

3 c  - 
C 
C 

4 c  - 
C 
C 

L C  
C 
C 

6 c  

C 

C 

7 c  

- 

8 - 

9 - 

10 S PT 

DA t A  

- 

42 
65 - 

TEST HOLE LOG 
LOCATION 

E L EVATION 
PERMAFROST 

N.R.C. N.F. I Or I DESCRIPTON OF MATERIAL 
CLASS F. ._ 

I 1 O. 20m ORGANIC  COVER 

I N F I  SILT - some. fine to coarse 

- little fine gravel - non to slight 
plasticity 

sand 

\ - roots - grey - ice 1 enses %-2mm@ 
l--3 mm 

SILT 
- trace fine sand - non to slight 

plasticity - organic laminations - organic layer @2* lm 
- brown with grey 
pockets 

-some sand 

drilllna mud return i s  
1 

black in color 
- extensive  organic 

material 

(Cont I d .  1 

aHESlON - K g . / S a . r r .  
1 1 1 1 1 1 ~ 1 1  =Ni * yANEls 

PLASTIC WATER 
LIMIT CONTENT 

LlOUlO 
LIMIT 

X""" 0 """-J( 

, JO6 No. AL 1023 
PROJECT Dempster Latera l  Klohn Leonoff Consultants Ltd. LOCATION 

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 Na. 78- 109 
DATE July l0/78 PLATE 

L.C.  - M E T R I C  139 



DA TA 

40 
43 
69 

œ 

N.1 
or 
F. 

TEST HOLE  LOG 
LOCATION 

ELEVATION 

DESCRIPTON OF MATERIAL 

- Continued easy drilling 
below 10.0 m. 

CLAY AND SILT 
- trace fine  gravel - medium to high 
- grey - ice lenses 10-15 mm.@ 

plasticity 

15.60 10-15 mm. 
BOULDER OR BEDROCK - hard drilling 

-\ mud  return 
1 6 * 1 0  - sandstone chips i n  

END OF HOLE 
NOTES: 
1. Test hole located a t  the north 

east base o f  a hill o n  a 
terrace sloping  at 3% to  the 
northeast. 

2. The s i t e  has a thick moss 
cover with  fair  drainage 

3 .  Vegetation  consists o f  black 
spruce t o  6-8 m. 

4. Test hole augered t o  1 ,Om, 
then cored to 7.0m and then 
mud  used as drilling  fluid 
to 16.1 m. 

IJOB No. 1 

PLASTIC WATER LlQUlt 
LIMIT CONTENT LIMIT 

x ""-1 0 """-J 
I 30 50 

12 3 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJECT Dempster  Lateral 

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. 78-109 
"DATE July 10/78 PLATE 

..E. - M E T R I C  
140 



C
I 

G
R

A
IN

 S
IZE

 
C

U
R

VE 

0
8

;
 

t
 

Y
 

Q
 
I
 

W
 
a
 

a
 

JOB No. 
AL1 023 



FROZEN BULK DENSITY  TEST RESULTS 

TEST HOLE NO. 78 - 109 

Samp 1 e Samp 1 e Frozen Bu 1 k Frozen Bulk 
No Depth ( M . )  Dens i t y  Kg/M Density PCF 3 

5 

6 

a 
9 

10 

1 1  

12 

13 

1 4  

15 

16 

18 

19 

20 

1.3 - 
1.8 - 
2.35 - 
2.65 - 
2.95 - 
3.30 - 
3.60 - 
3.90 - 
4.20 - 
4.75 - 
5.00 - 
5.50 - 
5.85 - 
6.25 - 

1.6 

2.05 

2.65 

2.95 

3 .30  

3.60 

3.90 

4.20 

4.50 

5.00 

5.30 

5.85 

6.25 

6.60 

1282 

1526 

1862 

1973 

1904 

1 a03 

1820 

1729 

1753 

1792 

1 go1 

1943 

1933 

1957 

80. O 

95.2 

116.2 

123.1 

118.8 

112.6 

113.6 

107.9 

109.4 

111.8 

118.6 

121 * 2  

120.6 

122.1 

142 



KLOHN LEONOFF CONSULTANTS LTO. 
C I V I L  @ G E O T E C H N l C A L  e H Y D R A U L I C  

- W I N N I P R O  C A N A D A  ?EST HOLE Na 78-1 10 



HT. DROP t b  cm. 

SAMPLE 

EPTH TYPE 

B 
B 
B 

L B  

B 

2 B  

B 

3 - 

4 SPT - 

5 - 
SPT 

- 

- 

- 

- 

DATA 

- 
'ERMAFROS 

TEST HOLE LOG 
LOCATION 

ELEVATION 
. . . " "" ~ 

DESCRIPTION OF MATERIAL 

7". ORGAN I C COVER 

SILT - t race  o f  f i n e  sand - organic  specks - non t o  slightly p l a s t i c  - brown 

SILT - and coarse t o  f i n e   g r a v e l  
3 g o m  - trace  coarse to  f i n e  sand 7 - 1 i g h t   g r e y   t o  brown 

SAND AND GRAVEL - t r a c e   s i . l t  - f a i r l y  well graded - very dense - grey 

i .45m 
. 

END OF HOLE 
NOTES : 
1 .  Test ho le   l oca ted   i n  a former 

burnt  area w i t h  a s l i g h t  grade 
o f  1-2% to   the   nor th .  

to  2m i n  the immediate v i c i n i r  
of t he   ho le   w i th   pop la rs  t o  
to 20m in   the  surrounding 
a sea 

3.  Test ho le  was augered to 2.5m 
and then d r i l l i n g  mud used 
used from 2.5m t o  5.45m. 

4. Piezometer  standpipe  instal led 
to  the  bottom o f  the  hole. 

2. Vegetat ion  consists o f  shrubs 

I JOB No. AL 

mHtSlOH - K g . / S q . c n .  
I I ~ I I I I I I  

* y D  ,,,1; I.& 

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

&""" 0 """"-x 

1 
13 
3 

.. . 

Klohn Leonoff Consultants Ltd. COCATION 
PROJECT DeFpster  Laterat 

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  H O L E N O .  78-110 
OAT€ J u l y  10178 PLATE 

L.C.  * l L t R l C  144 
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TEST HOLE LOG 
.OCATION 

iRMAFROSl 
ELEVATION HT. DROP 7 6  cm. 

SAMPLE QATA 
DESCRIPTION OF MATERIAL 

O. 05m ORGANIC COVER-moss A SILT  

- trace fine sand - s t  ight plasticity - roots - brown 

- 
'Y PE 
B 
B 

E 
B 

- 

B 
SY 

S PT 

S PT 

S PT 

SPT 

SPT 

30 
I I  

3 

S I L T  - some f i  ne to coarse 

- some fi ne to coarse 

- trace clay - slight plasticity 

sand 

gravel 

\ - TILL-LIKE below 2 .5m 

31 
46 

44 
60 

82 
45 
'or 

E 3. Om 
7 

sand and gravel 7 
! 5cm 

78 

- 

9s 7 
i Ocm - 

18 - 
12 1 
'or 
I v c m  

6 - 

? - 

8 - 

9 

9.40m 
PROBABLE BEDROCK - hard, smooth dri 1 1  10 

act ion (Cont'd,) 
I JO8 Na. -1  023 

mps ter La tera 1 
- - - - - - - AI 
PROJECT Klohn Leonoff Consultants Ltd. ~LOCATION 

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. 78-1 1 1  
DATf July 11/78 PLATE 

.&..e. - U L T R I C  14; 



HT. DROP 76  e œ .  

SAMPLE DATA 

ERMAFROSl - 
N.R.C. 

:LASS - 

TEST HOLE LOG 
LOCAYION 

EL EVATION 

DESCRIPTION OF MATERIAL 

As above 

1 O .  80m. 

END OF HOLE 

NOTES : 
1. 

2. 

3. 

4.  

5. 

6 .  

Test  hole  located in a former 
burnt area with a swamp to 
the north and a lake to the 
southeast. 
The site is moss-covered and 
slopes  northeasterly at 2-4%. 
The  vegetation  consists of 
moderate  spruce,  poplars and 
shrubs. 
Test hole was augered to 2 . 8 ~ 1  
and then drilled to 10.8m 
with mud circulation. 
Seasonal frost encountered 
from 2.0m ta 3.0m. 
Sample no. 10 not recovered. 

I JOB No. A 

Klohn Leonoff Consultants Ltd. ~LOCAT,ON 
PROJECT Dzpster Lateral 

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. 78-111 
DATE July 11/78 PLATE 148 

L.C. - M E T R I C  





HAMMER W. 4 3 . 5 1 4  

Hf .  - DROP 

SAMPLE 

2 

- 
rvpE - 

B 

C 
C 
C 
C 

C 

C 
C 

C 
C 
C 

C 
C 
C 

S PT 

S PT 

S PT 

TEST HOLE LOG 

I 

L I  

COHESION - K g .  / S q .  cm. 
1 1 1 1 1 1 1 1 1  

0.2 O.& 1.0 1.4 1.1 
EORQANlC CQYTLNT "h 

PLASTIC 
LIMIT CONTENT 

WAfE R LlQUlO 
LIMIT 

X""" 0 """-J( 

3 

Klohn Leonoff Consultants Ltd- PROJECT Dempster Lateral 

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. 78-112 
DATE July  11/78 PLATE 

L.C. - M E T R I C  



. .. 

HAMMER W. b3.5K 

HT. DROP 7 4  cm. 
.. .~ 

SAMPLE DATA - 
TV PE - 
SPT 

SPT 

W N  

- 
31 
75 1 
95 - 

21 
104 I 
?or 
13*6 
cm 

I 

N.1 

F. 
or 

TEST HOLE LOG 
LOCATION 

ELEVATION 
. . . .. 

DESCRIPTDN OF MATERIAL 

12.901~1. 

GRAVEL & SAND - l i t t l e   s i l t  - pockets of  s i 1  t and sand - organic  odor - grey to 11.2 m, rusty 
brown be 1 ow 

END OF HOLE 

NOTES : 
1 .  

2. 

3.  

4. 

5. 

Test  hole located i n  a former 
burnt  area on a f l a t  ground 
surface w i t h  poor  drainage. 
The si t e  i s  covered by a 
t h i c k  peat  and moss cover 
and niggerheads. 
The vegetation consists o f  
short shrubs and spruce 1-2m 
tal 1. 
Test hole was augered to  0.5 
m. , then  cored t o  4.2m., and 
then d r i l l e d  t o  12 .9m w i th  
mud c i r c u l a t i o n .  
Thermistors  instal 
depths o f  0.2, 0.5 
2.0, 2.5, 3.0, 4.0 

l e d  a t  

, and 6.0171. 

1 JO6 No. 

OOHESIQN - Kg./Sq.cm. 
1 1 1 1 1 1 1 1 1  

, y D  v * o s  & 
PLASTIC WATL R 
LlYlT CONTENT 

LIQUID 
LIMIT 

x """ O "  "" "x 

f 1023 

Klohn Leonoff Consultants LW. .LOCAT,ON 
PROJECT Dempster Lateral  

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, 78-1 12 
DATE July 11//8 PLATE 

L . C .  - U L t l l C  
151 
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1 
O 

a 

FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 112 

$amp 1 e Samp 1 e Frozen Bulk Fvoten Bu 1 k 
No. Depth (M.)  Dens i t y  Kg/M Density PCF 3 

2 

8 

12 

. . " - .- - - .. - ". . . -. . .. . . .. 

0.50 - 0.70 857.4 

2.25 - 2.60  1103.6 

3.50 - 3.90 1855.2 

.. 

53* 5 

68.  a 

115.7 

153 





TEST HOLE LOG 

SAMPLE 

H E P T ~  TV PE 

B 

C 
1 C 

C 
C 

C 
L C  

C 
C 
C 

A c  

4 
- c  

C 
C 

5 - 
SPT 

6 - 

7 SPT - 

8 - 

SPT 
9 - 

SPT 

O 3ii 

6 
9 

5 5  

41 
O0 
or 

9 
CIT 

3- - 

- trace fine  sand,-trace 

- slight  plasticity - organic  inclusions - light grey 

SAND AND SILT - trace  gravel 
- peat and organic  silt 

1 ayer 

SAND 
- trace gravel, 6ame 

gravel  below 4 . l m  - little  silt & clay - stratified - grey - TILL-LIKE below 4.0m 

i 

I JOB No. AL1 023 

[DATE July 12/78 PLATE 
L.C. - N C T R l C  



HAMMER W. 43.SK 

Hf.  DROP 7 4  cm. 

SAMPLE DATA 

'ERMAFROS - 
NR .C 

C LAS! - 

TEST HOLE LOG 
LOCATION 

ELEVATION 
. .. . . . - - " 

DESCRIPTION OF MATERIAL 

NOTES : 
1 .  

2. 

3.  

4. 

Test hole located i n  a f la t  
swampy area  with  very poor 
dra  inage. 
The s i t e  has a t h i c k  moss cove 
wi th  very dense black spruce- 
15 - 18 m h igh 
Test hole augered t o  0.45 m, 
then cored to 4.4m and then 
drilled t o  9.89 w i t h  mud 
c i r c u l a t i o n .  
Sample nos. 15, 16 and 17 not 
recovered. 

I JOB Na. A 

. -  ..d 
IDATE July 12/78 PLATE 1 

156 
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HAMMER WT. b3.SKg 

SAMPLE DATA 

YPTH TYPE 

B 
B 

1 B 

B 

2 - SPT 

3 

SPT 
4 - 

5 - 

- 

- 

- 

- 

1 O0 
fo r  
1 Scll 

7 
1 1  
25 

3 

'ERMAFROST 

TEST HOLE LOG 
LOCATION Stewart  River 

ELEVATION 

DESCRIPTION OF MATERIA1 

ORGANIC COVER 

GRAVEL AND SAND 
- coarse  to  f ine - trace to  l i t t l e  s i l t  - very dense 
- peat inclusions - haltd drilling below 

- brownish grey 
2.0m 

j. 70m 

END OF HOLE 
NOTES : 
1 .  Test  hole located i n  a 

f a i r l y   l e v e l  area. 
2. The s i t e  i s  moss covered  with 

shrubs t o  3 m and dense white 
spruce t o  18 m.  

3. Test ha le  augered t o  1 . 5  m an1 
then drilled t o  5.7 m wi th  
mud c i r c u l a t i o n  

recovered 

t o  4m depth. 

4. Sample No. 4 and 5 not 

5. Standpipe piezometer  instal lel  

1 JOB Na. A 

PLASTK WATER LlQUlO 
LIMIT CONTENT LIMIT 

x """ O""" -x 

2 

ter   Latera  1 
"_ "" . . L i  
PROJECT Dem. Klohn Leonoff Consultants Md. rLOCATION 

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. 78-114 
'DATE Ju ly  12/78 PLATE 

154 
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TEST HOLE LOG 
HAMMER W. 63.5Ka. LOCATION 

PERMAFROST 

SAMPLE DATA N.R.C.1 N.F. 

HT. DROP 7 4  cm. , Ô ELEVATION 
PD 

7 YPT TYPE 

B 

C 
C 

C 

C 
C 
C 

C 
C 

C 
C 
C 
C 

C 

C 

C 
C 
C 

- 

8 - 

SPT 
9 - 

I I I I END OF HOLE (Cont'd.) 
I JOB No. AI 

L 

1 

rOATE July 13/78 -PLATE 
..e. - W L t R l C  

161 



." . " - 
1.  

2. 

3 .  

4. 
5. 

Test hole located  on a f l a t  
poorly drained  area  with some 
swampy sections. 
The s i t e  has th ick  moss with 
peat tussocks. The surrounding 
vegetation is  moderate to 
sparse, black spruce to  
10-13 m. 
Test hole was augered to 
0.35 m, then  cored to 5.5 m, 
and then drilled t o  9.8m wi th  
mud circulation. 
Hole caved in a t  9.8m 
Soi 1 logged by d r i  1 1  ing 
observations below 5.25. 

Klohn Leonoff Consultants Ltd. 
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  
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FROZEN BULK DENSITY  TEST RESULTS 

TEST HOLE No. 78 - 115 

Samp 1 e Samp 1 e Frozen B u l k  Frozen Bu I k 
No. Depth (M.) Dens i t y Kg/M Density PCF 3 

2 

4 

6 

8 

10 

12 

15 

0.65 - 0.50 947 

1.30 - 1.60 994 

1.85 - 2.15 1047 

2.55 - 2.85 1636 

3.15 - 3.35 1338 

3.55 - 3-30  1551 

4.35 - 4.65 141 1 

59.1 

62.1 

65.3 

102.1 

83.5 

96.8 

88. O 

164 





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

SAMPLE 

YPTH TYPE 

B 

C 
C 

- c  
C 
C 

- c  
C 
C 

1 

2 c  

L C  
C 

C 

L C  

5 - 
S PT 

6 - 

7 S PT - 

8 SPT - 

9 - 

10 

TEST HOLE LOG 
lOCATlON 

E L EVATION 
PERMAFROST 

NR.C. I HF. 
Or DESCRIPTION OF MATERIAL 

CLASS F. 

silt and  sand  lamination 

lenses 1 /4mrn-Smm 

and layers 3 . 4  to 3 .8m 

spaced @ 1 /4mm-l0mm 
ice lenses 2mm- 1Omm 
spaced @ 15m-50mm 

GRAVEL - some sand - coarse to - l i t t le  si 
- grey 

f ine  

! 

ODHESlON - K p .  / S a . c r .  
1 1 1 1 1 1 ~ 1 1  & 

PLASTIC WATL R 
LIMIT CONTENT LlQUll LIMIT 

X"""O"""4 



TEST HOLE LOG 
LOCATION eOHtSlON - K g .  /Sr. cm. 

1 1 1 1 1 1 1 1 1  

ELEVATION 

SAMPLE DATA 
DESCRIPTION OF MATERIAL X""" 0 """-J( YPTb 

". . - "" 

NOTES : 
1 .  

2. 

3 .  

4. 

5 .  

Test hole located in a flat 
poorly drained area southeast 
of  a lake. 
The site has a thick moss 
cover with moderate density 
spruce 2-6 m. 
Test hole was augered to 0 . 3  m 
then cored t o  4.05m and then 
drilled to 9 .8m with mud 
circulation. 
Thermistors installed at 
depths of 0.2, 0.5, 1.0, 1 .5 ,  
2.0, 2.5 ,  3.0, 4.0, and 6 . 0 m .  
Sample No. 14  not recovered. 

er Lateral 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 116 

Samp 1 e Samp 1 e Frozen Bu 1 k Frozen Bulk 
No Depth (M) Density Kg/M Density PCF 3 

2 

4 

7 

11 

0.65 - 0.90 96 1 

1.10 - 1.45 91 9 

1.90 - 2.05 1605 

3.00 - 3.30 1668 

60. O 

57.4 

100.2 

104.1 



I '  KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  a G E O T E C H N I C A L  H Y D R A U L I C  

E 



- 
rY PE 
T 

B 
B 

B 

SY 
B 

B 

5PT 

jPT 

- - 

W 

N.F 
or 
F. - 

NF 

II - 

TEST HOLE LOG 

- brown 

- coarse t o  f i n e  
- t race to little 

- light  brown 
silt 

GRAVEL - chip  samples in 
drilling mud return 
indicate  fine to 
med. gravel 

9.80m 
FND OF HOLE (Cont Id, 1 'i 

JOB No. AL1023 
PROJECT Dempster Latera 1 Klohn Leonoff Consultants Ltd. 

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  No. 78-117 
DATE July 14/78 PLATE 

U.L .C .  - M C t R l C  171 

72.2 

I 



P 
1 
i 
1 
1 

HAMMER W. 43.31: 

HT. DROP Y b  cm. 

SAMPLE DATA" 

EPTl 1 
I 

'ERMAF ROS' - 
NR .C 

C LAS! - 
I 

N.t 
or 
F. 
I 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION Of MATERIAL 

NOTES : 
1 .  

2, 

3 .  

4. 

5. 

Test  ho le located i n  a f l a t  
moss covered  area on the 
southern  upland  slopes o f  t h e  
the  Klondike  River  Val ley. 
The dense vegetat ion  cons is ts  
of poplars  t o  16-18m, Shrubs, 
and the occasional  spruce 
and b i rch .  
Test  hole  augered t o  1.8 m 
and t h e n  d r i l l e d  t o  9.8 m 
w i th  mud c i r c u l a t i o n .  
Thermistors   insta l led t o  
0.2, 0.5, 1.0, 1 . 5 ,  2.0, 2 . 5 ,  
3 . 0 ,  4.0 and 6.0 m. 
Hole caved i n  a t  6.0m. 

COHESION - K r . / S r . c r .  
I l 1 1 1 1 1 1 1  

0.2 0.6 1.0 1.4 1.a 
)FIELD VANE A- 
PLASTIC 
LIMIT CONTENT 

W A t t  R LIQUID 
LIMIT 

X""" 0 """"-s( 

3(r 30 
1 

-r 

- 

I JOB No. AL1 023 
PROJECT Dempster Latera l  

. "" 

Klohn Leonoff Consultants Ltd. ' 

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. 78-1 1 7  , -  . . ,  1 DATE Ju ly  14/78 PLATE 
L . C .  - M E T R I C  

172 
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TEST HOLE LOG 
- 

HAMMER W. 43.5Ko 
PERMAFROST 

LOCATION K1 ond i ke Ri ver 
Hl'. DROP 7 4  cm. 5 ELEVATION 

SAMPLE 

5 - 

6 

DATA 

6 
75 
Fo r 
2.5 

I CLASS I Oc F. I DESCRIPTION OF MATERIAL I 

I END OF HOLE 

1. Test  hole  located in a 
flat poorly drained  area 
along the south  side of the 
Klondike  River  Valley. 

2. The ground surface is irregula 
with  numerous  peat  tussocks. 

3. Vegetation  consists o f  shrubs 
to 1-2 m. 

4. Test hole was au ered to 0.3n;lt 
then cored t o  1 .Sm and then 
drilled to 7 .Om w i t h  mud 
circulation. 

I JOB No. A 

T 
 MESI ION - K g .  / S q .  cm. 

I l l l l l l l l  
, y D  ,,,,li& 

PLASTIC WATER 
LIMIT CONfCNT 

LlQUlC 
Ll lLlT 

x """ O""""-SI 

70 90' 

I 

" 

-I 

L11 
PROJECT Dernpster Lateral 

- 
Klohn Leonoff Consultants Ltd. -LOCAf,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 No. 78-118 
'DATE July 15/78 PLATE 

..C. - U E T R I C  175 



FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE NO. 78 - 1 18 

$amp 1 e 
No " 

Samp 1 e Frozen Bu 1 k Frozen Bulk 
Depth (M) Denz i t y  Kg/M Density PCF 3 

2 0.75 - 1 . 1 5  1 O01 62.5 

176 





TEST HOLE LOG 
COHESION - K g . / S a . c r .  

1 1 1 1 1 1 1 1 1  

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
LIMIT 

X""" 0 """-J( 

H l .  DROP 7 6  cm, I 
SAMPLE DATA I NR.C. I N-F~ I - 

TV PE 

B 
B 
B 

B 

- 

C 

C 
C 
C 
C 
C 
C 
C 

C 

C 

C 
C 
C 

C 

C 

C 

C 
C 
B 

SPT 

- 
- 

23% 

4 

5 - 

6 - 

7 

a 

9 

I oarse to f i n e  . 
END OF HOLE (Cont'd) 10 - 

Klohn Leonoff Consultants Ltd. PROJECT Dempster Lateral  

C I V I L  a C E O T E C H N I C A L  E N G I N E E R S  HOLE Na. 78-119 
I OAlEJul y .15;-.16./78 BLATE 

L.C.  * W L T R I C  178 



HAMMER W. 63.51 

SAMPLE DATA 

'ERMAFROSl - 
NR.C. 

CLASS - 
- 
N.F. 
or 
F. - 

m 

TEST  HOLE LOG I 
LOCATION COHCSION * K g . / S a . c n .  

ELEVATION 0.2 0.6 1.0 1.4 1.a 
1 1 1 1 1 1 1 1 I I  

1 PLASTIC WATER l l a u l o l  

DESCRIPTION OF MATERIAL I :1_"?---- O ------ CONTENT 
l" 4 I 

1 .  

2. 

3 .  

4. 

10 30 - 50 70 90% 
I I I ' ,  I 

NOTES : 
Test hole located on h i l l s i d e  
s lop ing   t o  nor thwest   a t  
3-5% 
The s i t s  i s  moss covered wi th  
good drainage. 
The vegetation i s  moderate 
t o  dense poplars and wh i te  
spruce 3-13m h igh  wi th  the 
occasional   b i rch.  
Test ho le was augered t o  1.2rn, 
then  cored to 7.05m and then 
d r i l l e d  to 9.5m withmud 
c i r c u l a t i o n .  

1 1 1 1 1 1 1 1 1 1  
I JOB Na. ALI  O23 

Klohn Leonoff Consultants Md. ~LOCAf,ON 
PROJECT Dempster Lateral 
c 

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. 78-119 
1 OATEJUIY 15-16/78 PLATE 1 

L.C. - M E T R I C  179 
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FROZEN  BULK DENSITY TEST RESULTS 

TEST HOLE NO. 78 - 119 

Samp 1 e Samp 1 e Frozen Bulk 3 Frozen Bu1 k 
No. Depth (M) Dens i t y  Kg/M Densi ty  PCF 

5 

9 

1 1  

14 

17 

21 

1.55 - 1.90 1673 

2.55 - 2.80 1664 

3.20 - 3.40 1776 

4.30 - 4.65 1849 

5.20 - 5.65 1728 

6.85 - 7.05 1497 

104.4 

103.9 

110.3 

181 





I 1 

DATA 

B 

C 
C 

I E  

2 c  

C 

C 

C 
C 

3 C 
C 
C 

SPT 

+ 

, 4 1 

5 

- 
N.R.C. 

n 

N.1 
or 

1 

TEST HOLE LOG 
LOCATION North  Klondike  River 

. .- 

ELEVATION 

DESCRIPTION OF MATERIAL 

0 . 3 ~  PEAT- f ibrous,  brown 

ORGANIC SILT 6 CLAY - t race  f i  ne sand - non t o  s l i g h t   p l a s t i c i t y  
- peat  inclusions - grey and brown layers 
- ice lenses l /h - l8mm 

spaced @ 1/4mm-50m 

SILT 
2.65m - some gravel - t race  sand - non t o  s l i g h t   p l a s t i c i t y  

- organic  lenses - brown 
- ice lenses 1/4m-l/2mm 

3.70111 spaced @ l/Zmm-20mm 
GRAVEL 
- coarse t o  f i  ne 
- coarser d r i l l   i n g  

- cobble 

5.80 m. 

END OF HOLE 
NOTES : 
1 .  Test  hole  located  east of 

the  North  Klondike  River.  
on a moss covered  poorly 
d r a i n e d   s i t e   w i t h  a s l i g h t  
grade down to the  southwest 
a t  less then 1% 

low shrubs. 

then  cored to  3.55m, and then 
d r i l l e d  t o  5.8m w i t h  mud 
c i r c u l a t i o n .  

2. The s i t e  i s  hummocky with 

3 .  Test  hole was augered t o  0.251~1 

L 
I JO8 No. 

03HCSION - K g .  /Sq. cm. 
) y D  1 1 1 1 1 1 ~ 1 1  yANEl& 

PLASTIC WATER 11QUlC 
LIMIT CONTENT LIMIT 

AL1 023 . .  . - .  

Klohn Leonaff Consultants Ltd. hLOCATION 

PROJECT Dempster La tera 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.  78-1 211 
I 

." 
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FROZEN  BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 120 

Samp 1 e Sarnp 1 e Frozen Bulk Frozen Bulk 
No. Depth (M) Density Kg/M Density PCF 3 

2 

6 

10 

0.60 - 0.70 1097 

1.40 - 1.75 1162 

2.65 - 2.95 1545 

68.5 

72.6 

96.5 

185 





TEST HOLE LOG 
HAMMfR W. b 3 . 5 K f  

SAMPLE - 
HPTl - 

1 

2 

- 
TV PE 

B 
C 
C 
C 
C 
C 
C 

C 

- 
DATA 

?ERMAFROS 
LOCATION North  Klondike River 
ELEVATION 

DESCRIPTION OF MATERIAL 

7 0 . 1 5 m  PEAT 
- amorphous and granular - dark brown 
- ice lenses Innn-Smm 

1 . 1 0 m  spced @ lmm-15mm 

ORGANIC SILT - trace to l i t t l e  fine 
sand 

ice 1 enses 1 /4mm-4mm 
spaced @ lmm-20mm 

ice lenses 3mm-lOmm 
spaced @ 2mm-Smm 

GRAVEL 
- coarse to fine - coarser d r i l l i n g  below 

2.5m 

E NI OF HOLE 
NOTES : 
1 .  Test hole located southwest 01 

the  North Klondike River and 
east o f  the: Dempster Highway 

2. The site i s  m o s s  covered and 
level with  poor  drainage. 

3 .  The vegetation  consists of 
sparse black spruce 2-5 m 
high. 

4. Test hole was augered to  
0 . 2 5 m ,  then cored to  2 . 2 m  
and then d r i l l e d   t o  5.5m 
w i t h  mud circulation. 

I JOB Na. 1 

x """ 0 """ J( I 

m 1 0 2 3  
"_ "" 

N - 
I 

Klohn Leonoff Consultants Ltd, LOCATION 
!PROJECT Dempster Lateral 

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. 78- 1 2 1  
DAtE July 16/78 PLATE 

L.C.  - M E T R I C  187 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 121 

Samp 1 e $amp 1 e Frozen Bulk Frozen Bulk 
No. Depth (M) Dens i t y  Kg/M Density PCF 3 

2 0.6 - 0.8 866 54.1 

7 1.90 - 2.20 1647 102.8 

I 
I 
8 



I 
Y 



I 
I 
I 
I 
1 

SAMPLE - 
I V  PE 

B 

C 

C 
C 
C 

C 

C 

C 

C 

C 

C 
C 

C 
C 
C 

- 

- 

I 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTDN OF MATERIAL 

0.3m PEAT-amorphous and granular 
D.4m - dark brown 
Peat ORGANIC SILT 
Jayer - t race  f i  ne sand 

. . L m  - srey 
- t race   f i ne   g rave l  

S I LT AND CLAY - t race  to l i t t l e  gravel - t race  5 ine sand - trace  shale  fragments 7: dli;ht t o  low p l a s t i c i t y  

Ice  lenses 3mm-l0mm 
spaced @ 3mm-15mm 

SHALE - laminated 
- rusty   ' layers - weathered t o  4.7m - grey 

- i ce   lens  3mm spaced @ 3mm . Om 

Notes : 

1 .  Test  hole  lacated  appraximately 
100 metres east o f  Dempster 
H i ghway . 

2. The s i t e  i s  hummocky w i t h  a 
general  slope to the  northeast 
of 5-8%. 

3. The s i t e  i s  moss covered w i t h  
f a i r  to poor  drainage. 

4. The vegetat ion  consists o f  
moderate black spruce 6-8m 
high w i t h  small shrubs. 

5. A gravel p i t  i s  located on 
the  west s ide o f  the  highway. 

6 .  Test hole was augsred t o  0.3m 
and then  cored t o  5. O m. 

7. Thermistors   insta l led t o  0.2, 

END OF HOLE - 

0.5, 1.0, 1.5, 2.0, 2.5, 3-09 
4.0 and 5.0 m. 

Klohn  Leonoff  Consultants Ltd. PROJECT Dempster Latera l  

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  HOLE  o. 78-122 
'DATE Ju ly  16/78 PLATE 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE NO. 78 - 122 

Samp 1 e Samp 1 e Frozen Bulk Frozen Bu1 k 
No.  Depth (M) Dens i t y  Kg/M Dens i t y  PCF 3 

0 .90  - 1.15 1350 

1.75 - 2.25 1869 

8 4 . 3  

116.7 

a 2.55 - 3.0 206 1 128.6 





TEST HOLE LOG 
HAMMER W. 63.5Km LOCATION North  Klondike  River 

ERMAFROS 
Hf .  DROP 7 6  cm. 

" 

0,2 0.6 1.0 1.1 1.1 ELEVATION - 
PLASTIC WATER LIQUID I SAMPLE DA TA 

1 z 

f o r  
7.5 
cm 

16 

LIMIT CONTENT ilMi* 
x """ 0 """ "J( DESCRIPTION OF MATERIAL 

O. l m  ORGAN IC COVER 

) .6m SILT AND CLAY - t race  t o  l i t t l e  gravel 7 - t race  sand - coarse t o  

E P T ~  TYPE 

B 
B 
B 

. O B  

B 
S PT 

!.O - 

1.0 - 

S PT 

j,o 

- 

- 

- 

so 
J ,  , '  

1 f i n e  - low p l a s t i  - roots - brown 

c i t y  

1 
GRAVEL - some sand 

f i n e  
- coarse t o  

- t race  s i l t  and c l a y  - very dense 
- brown 

.6m 
OF HOLE END 

- Notes : 

1. Test ho 
North K 
f a i r l y  

le located east o f  the 
lond  ike  River on a 
level area sloping 

s l i g h t l y  down to  the  south a t  
less than 1%. 

2.  The s i t e  i s  moss covered w i t h  
moderate to  dense whi te  spruce 
t o  20 metres and shrubs. 

3 .  Test  hole  augered t o  1.75 m 
and then d r i  l l e d  to  5 . 6  m w i t h  
mud c i r c u l a t i o n .  

L 
JOB No. AL1 02 
PROJECT Dempster Latera l  Klohn Leonoff COnSUIbntS Ltd. LQCATlON Yukon 

C I V I L  1L G E O T E C H N I C A L  E N G I N E E R S  HOLE No. 78-123 
DATE Ju ly  17/78 PLATE 
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SAMPLE DATA 
- 

3 - 

4 - 

5 

'ERMAFROS - 
NR .C 

C LAS! - 
- 
- N be 

VS 
Vr 

- 

N 

TEST HOLE LOG 
LOCATION 

. . .. .. ~ 

ELEVATION 
. . . .. . ". -~ 

DESCRIPTION OF MATERIAL 

O. 3m 

e\ - brown 

PEAT 
- amorphous granular 

SILT - and gravel 
1.50m - 1 i t t l e  t o  some sand 

. 

GRAVEL 
- coarse to  f i n e  - coarser dr i l l  ing 

below 1.5m - cobbles 

5. OOm 

vJ08 No. AL 1 023 
PROJECT Dempster La tera l  Klohn Leonoff Consultants Ltd. 

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  No. 
L 78-1 24 
DATE Julv 17/78 PLATE 

L , C .  - M E T R I C  

END OF HOLE 
NOTES : 
1.  Test  hole  located east o f  the 

North  Klondike  River  in a 
f la t   poor ly   dra ined  area.  

2. The s i t e  i s  covered  with a 
very  thick moss cover. 

3.  Vegetation consists o f  
sparse black and white  spruce 
wi th  shrubs. 

4. Test  hole was augered to 0*3ml 
then  cored to 1.0m and then 
d r i l l e d  t o  5.0m wi th  mud 
c i r c u l a t i o n .  

COHLSlON - Kg. / S q . c m .  
1 1 1 1 1 1 1 1 1  

0.2  0.6 1.0 1.4 1.8 v 
PLASTIC 
LIMIT 

WATER LlQWE 
CONTENT LIMIT 

"" 

-. 

W h  



m. I 

SAMPLE 

NPTP TYPE 
B 

C 
1 c  

C 

C 

2 c  
- c  

C 
C 

3 c  
C 
C 
C 

4 c  
- c  

C 

- 

5 

6 SPT - 

7 - 

8 - 

9 - 

10 

TEST HOLE LOG 
LOCATION 

ELEVATION 
PERMAFROST 

NR .C . I N.F. 
DESCRIPTION OF MATERIAL 

- amorphous E granular - organic  silt lenses - i a r k  brown - Ice lenses 1/2rnm-2mm 
spaced 1 -5mm 

1 enses l$m spaced @ 30m1 

ORGANIC SILT - t race fine sand - t race clay 
- non to slight plasticit: 
- peat layers 

- ice lenses lmm-15mm 

ice lenses 5-15mm @ 
spaced @ im-15m 

some sand and gravel 

GRAVEL E SAND 
- and silt - trace clay - grey - coarser drilling 
below 4 . 5 5 m  

ice lenses 2mrn-15rnm 
spaced @ 2mm- 12mm 

t 
EDHtSlON - K g .  /Sq .cm.  

1 1 1 1 I 1 I I I  
0.2 0.4 1.0 1.4 1.8 

I )FtElO VANE AL- 
PLASTIC 
LIMIT CONTENT 

WATER LI QUI^ 
LIMIT 

X""" 0 """ J1 

L 
JOB N a  A L I I  23 

Klohn Leonoff Consultants Ltd. LOCATION 
PROJ €Cf Demps t 

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. 78-125 
DATE July 18/78 PLATE 

L.C. - l L t U l C  198 
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H l .  DROP 7 6  cm. 

SAMPLE 

I 

ERMAFROS 

11 

N.1 
or 
F. 
I 

T 
TEST HOLE LOG 

LOCAtlON 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES : 
1 .  

2. 

3 .  

i. 

Test hole  located west of the 
East Blackstone  River. 
The ground surface displays 
ice wedge polygons. The 
t e r r a i n  i s  barren  except for 
small  brush. The ground 
surface i s  moss covered wi th  
peat  tussocks and has ponded 
water above the permafrost.. 
Test hole was augered to 0.4 m 
then  cored to 4.5m and then 
d r i l l - e d  to  1 O . h  w i th  mud 
c i r c u l a t i o n .  
Thermistors  instal led to 0.2, 

5.0 and 8.0 m. 
0.5, 1.0, 1.5,  2.0, 2-59 3.0, 

- 

COHESION - K g . / S a . c - .  1";$ ~ I I I I I I I I  V A N E I S  

PLASTIC 
LIMIT CONTENT 

WATER uaula 
LIMIT 

X""" 0 """-Y 

Klohn Leonoff 

L.C. - r c t n l c  199 
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FROZEN BULK DENSITY TEST  RESULTS 

TEST HOLE No. 78 - 125 

Samp 1 e $amp 1 e Frozen Bulk Frozen Bulk 
No. Depth (M) Dens i t y  Kg/M Density PCF 3 

2 

6 

9 

13 

0.70 - 1.00 1061 

1.85 - 2.25 1 O33 

2.75 - 3.05 1289 

3.75 - 3.95 1192 

66.2 

64.5 

80.4 

74.4 

20 1 





TEST HOLE LOG 
HAMMER W. 0 3 . 5 ~  LOCATION 

Hf. DROP 7 6  LI. ELEVATION 

E P T ~  TV PC 
B 

C 

L C  
C 
C 

2 c  
- c  

C 

3 
B 

4 - 

5 SPT - 

6 - 

7 - SPT 

8 - 

9 - 

O I I  I I I END OF HOLE (Cont ! d )  

I 

ODHESION * K p . / S a . c m .  
I I I I I ~ I I I  

, y D  GMElt 
PLAJTIC WATER 
LIMIT CONTENT 

LlQUlD 
LIMIT 

X""" 0 """"-x 

L I JOB No. AL 1 023 
L 

Klohn  Leonoff Consultants Ltd. .LOCAf,ON 
PROJECT Dempster Lateral 

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  No. 78-1 26 
DATE Ju ly  18/78 PLATE 

..C. - M E T R I C  
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I 
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I 
1 
t 

HAMMER W. 63.SKq 

Hf. DROP 7 4  em. 

SAMPLE DATA 

'ERMAFROSl - 
N.R.C. 

t LASS - 
- 
N.F. 
or 
F. - 

TEST HOLE LOG 
LOCATION 

ELEVATION 

QESCRIPTtON OF MATERIAL 

NOTES : 
1 .  

2. 

3 .  

4. 

5. 

Test hole located west o f  the 
East Blackstone  River and 
Dempster Highway. 
Hole i s  70-80111. from edge o f  
ter race. 
The s i t e  slopes s l i g h t l y  to  
the east a t  1% and has poor 
t o  fa ir  drainage. 
Vegetation  consists of a thick 
moss cover  with  dwarf  shrubs 
15m high 
Test  hole was augered t o  O.3m 
than cored to 2.4m, and then 
d r i l l e d   t o  5 .Sm using mud 
c i r c u l a t i o n .  

COHESION - K O .  /Sa.c- .  
I l l l l l l l l  & AL;; v*NEIG 

PLASTIC WATER 
LIMIT CONTENT 

UOUlD 
LIMIT 

X""" 0 """-J( 

JO6 No. ALI 023 
PROJECT Demps t e r  La te ra  1 Klohn Leonoff Consultants Ltd. LOCATION 

C I V I L  & C E O T E C H N I C A L  E N G I N E E R S  HOLE No. 78-176 
'DATE July  18/78 PLATE 
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FROZEN BULK DENSITY TEST  RESULTS 

TEST HOLE No. 78 - 126 

Sarnp 1 e Samp 1 e Frazcn  Bulk Frozen Bu1 k 3 No. Depth (M) Dens i t y  Kg/M Density PCF 

2 0.70 - 1.10 1282 80. O 

5 1.60 - 1.95 1659 103.6 

206 



TEST HOLE LOG 
. .. . . ~ *-I PERMAFROST r 

HAMMER W. 4 3 . 5 ~  LOCATION 

Ht .  DROP 7 6  c m .  ELEVATION 

SAMPLE DA 1 

E P T ~ T Y P E  

B 

C 
C 

L C  

C 

C 
2 c  - 

C 
C 

3 c  
- c  

C 
C 

4 - 

5 - 

6 SPT 87 
67 - 

7 
55 
36 - SPT 

8 - 

9 - 

~0 

PLASTIC WATER LIOU0 
LIMIT CONTENT LIMIT 

x """ 0 """ -x 

JOB Na. AL1 023 
PROJECT Dempster Lateral  Klohn Leonoff Consultants Ltd. ~lOCAT,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 No. 78- 127 
-DATE July  19/78 PLATE 

L.C.  - M E T R I C  208 



Hf. DROP 7 6  cm, 

SAMPLE DATA 

E M  

. .~ 

'ERMAFROS' 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES : 
Test hole located on a slight 
grade  sloping 2-3% to the 
southwest. 
The s i t e  is covered with  thick 
moss and the ground  surface 
displays ice wedge polygons. 
Vegetatlon  consists of  dwarf 
shrubs 15cm high. 
Test hole was augered to  0.3m, 
then  cored to 3.75m and then 
drilled to 9.8m with air 
circulation. 

I JOB Na. 

907 

I 

"I 

PROJECT Dernpster  Lateral Klohn Leonoff Consultants Ltd. LOCATION 

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. 78-1 27 
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FROZEN BULK DENSITY  TEST RESULTS 

TEST HOLE No. 78 - 127 

Samp 1 e Samp 1 e Frozen Bulk Frozen Bu I k 
No. Depth (M) Dens i t y  Kg/M3 Density PCF 

2 

5 

a 

1 1  

0.50 - 0.80 1083 

1.40 - 1.75 1139 

2.30 - 2.60 1184 

3.15 - 3.50 1444 

67.6 

71.1 

73.9 

go. 1 

21 1 







HAMMER W. 4 3 . 5 ~  

HT. DROP 7 4  em. 

SAMPLE 

EPTH TYPE 

B 
C 
C 

1 

E 
C 

2 c  
C 
C 

3 c  
C 
C 

4 c  

C 

C 

- 

- 

L C  

C 

C 
6 - 

7 - 

8 - 

9 

10 

DATA 
I 

TEST HOLE LOG 

'ERMAFROST 
LOCATION 

ELEVATION 

N,R .C . I N.F. I 
DESCRIPTION OF MATERIAL 

mm t h i c k  

and lenses 

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

, y D  * VA& 

PLASTIC WAfE R 
LIMIT CONTENT 

LlOUlR 
LIMIT 

x """ 0 I""- J1 



HAMMER W. 4 3 . 5 ~  

Ht .  DROP 7 4  cm. 

DATA 
- 
NR .C 

C LAS! - 
I CE 

- 
N 

_I_ 

TEST HOLE LOG 
LOCATION 

ELEVATION 
. . -~ 

DESCRIPTION OF MATERIAL 

As above 

I 1.80m 
12.1 Om S I LTSTONE (BEDROCK OR BWLDEI 

END OF HOLE 

NOTES : 
1 .  

2. 

3 .  

4. 

Test hole  located on a terract 
south of a thstmokarst lake. 
The s i  t e  sl i g h t l y  hummocky 
with thick moss. 
Vegetation  consists o f  dwarf 
shrubs. 
Test hole augered to 0.3~1, 
then cored t o  7.3171 and then 
drilled t o  12.1111 with a i r  
circulation. 

JOB No. A> 023 
PROJECT Dempster Lateral Klohn Leonoff Consultants Ltd. I LOCATION 

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. 78-128 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 128 

Samp 1 e Samp 1 e Frozen Bulk Frozen Bulk 3 No. Depth (M) Dens i t y  Kg/M Dens i t y  PCF 

2 

6 

10 

14 

0.50 - 0.85 1484 92.6 

1.75 - 1.95 1573 98.2 

2.95 - 3.25 1654 103.2 

4.37 - 4.75  1563 97.6 

216 



I KLOHN LEONOFF CONSULTANTS LTD. 
C I V I L  G E O Y E C N N I C A L  e H Y D R A U L I C  

8 
TEST HOLE Na 78-129 

lli 

I 



TEST HOLE LOG 

SAMPLE 

6 

7 

8 

9 - 

'ERMAFROST 
LOCATION B 1 acks tone River 

ELEVATION 

NR .C . I N.F. I 
RIPTION OF MATERIAL 

PEAT - amorphous and granular 
- 1 i t t l e  gravel 
- dark brown 

ORGANIC SILT 
I \ - trace f i  ne t o  coarse 

i ce 1 enses 1 /4mm-5rnm 
spaced@ lmm-l0mm 

I CE 

GRAVEL AND SAND 

hard dri 1 1  ing 

JOB No. AI 

CDHESION - K g .  / S I .  cm. 
1 1 1 1 1 1 1 1 1  

A r . ; " A N l l ~  

PLASTIC WATER 
LIMIT CONTENT 

LlOWD 
LIMIT 

X""" 0 """"K 

1') 1 L1 O 

Klohn Leonoff Consultants Ltd. pLOCAfION 

PROJECT Demps ter La tera 1 

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. 78-129 
DATE Ju 1 y 19/78 PLATE 

L . C .  - u E T n l c  218 
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I 
I 
I 

HAMMER W. 6 3 . 5 ~ ~  

HT. DROP 7 6  cm. 

SAMPLE DATA 

TEST HOLE LOG 
LOCATION 

. 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES : 
1 .  

2. 

3. 

4. 

S. 

Test hole located 20-25m 
from edge of  terrace south 
of the Blackstone River. 
The s i t e  i s  moss covered, 
level, and has no trees. 
Test hole was augered to  0.3m, 
then  cored t o  l.lm and then 
drilled to 8.8m with air 
circulation. 
Difficult to obtain samples 
below 4.0m. Soil logged from 
drilling observations below 
4. Om. 
Thermistors  installed t o  0.2, 
0.5, 1.0,  1 . 5 ,  2.0, 2.5 and 
3.om. 

I JOB No. 
L 

AL to23 
PROJECT Demps ter Klohn Leonoff Consultants Ltd. 10CATION 

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. 78- 129 
DATE Ju 1 Y 19/78 PLATE 

L . C .  - m t T l l C  219 





TEST HOLE LOG 
LOCATION HAMMER W. 6 3.5 K, 

H f .  DROP 7 4  C I I .  

SAMPLE DATA 

#)HISION - K g . / S q . c œ .  
1 1 1 1 1 1 1 1 1  

PLASTIC WATER 
LIMIT CONTENT 

LIQUID 
1lMlt 

X””” 0 ““““-x 

ELEVATION 

”WN OF MATERIAL 
ICLASSI  F. I I - 

‘Y PE 
T 

C 

B 

SPT 

S PT 

S PT 

SPT 

;PT 

;PT 

I I 
I 

1 

f 
L 

3 

PEAT 

f non woody 
- amorphous and  granular 

fi ne f i  brous 
dark brown 

t r -hh 1 AC 
b V U W  I53 SILT AND CLAY - some coarse to fi ne 

25 
30 
33 

24 
39 
33 

49 
60 

16 
for 
1 cm 

25 
43 

for  
Ocm 

16 
ho r 
;cm 

- low plasticity 
- organic odor 
I - dark grey 

PEAT - amorphous and granular - woody fine  fibres 
- dark brown 

ice lenses 1 /2mm-2mm 

GRAVE L 
- some sand-f  ine to coarse 

little  silt and c l a y  

I - organic  pockets - grey 

organic silt laminations 
-ice lenses 2mm-2mm 

7. Om spaced @ lmm-3mm 

ICE + GRAVEL 

50m 
GRAVEL - some sand- coarse to  fin 
- little silt and clay 

\ 

1 . 8 0 m  

- grey 
I! 2mm-5mm 

\.ice lenses 2mm-3rnm spaced 
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HT. DROP 7 6  cm. 

SAMPLE DATA 

" 

'ERMAFROSl 

1 

TEST HOLE LOG 
LOCATION 

ELEVATION 

DESCRIPTION OF MATERIAL 

NOTES : 
1 .  

2. 

3 .  

4. 

Test hole  located i n  a gully 
sloping slightly down  to  the 
south at less than 1%. 
Vegetation consists of thick 
moss and dwarf shrubs. 
Drainage i s  poor  with  frequent 
wet spots. 
Test hole was augered to  0.4m, 
then cored to 0.6m and then 
drilled  to 9.8m with air 
circulat ion.  

GE 1 1 1 1 1 1 1 1 1  

PLASTIC WATER LIQUID 
LIMIT CONTENT LIMIT 

,JOB No. AL !3 I 
PROJECT De , ; t ~  Klohn Leonoff Consultants Ltd. LOCATION 

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. 78- 130 
DATE July 20/78 PLATE 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE NO. 78 - 130 

Samp 1 e Samp 1 e Frozen Bu 1 k Frozen Bu 1 k 3 No. Depth (M.) Dens i t y  Kg/M Density PCF 

1 

J 

0.40 - 0.60 (Top) 

0.40 - 0.60 (Bottom) 1439 

61.7 

89.8 



TEST HOLE  LOG 
LOCATION aOHESlON - Kg. /Sa. cm. 

1 1 1 1 1 1 1 1 1  
,,,,1; & 

PLASTIC WATER 
LIMIT CONTENT 

LlOUlC 
LIMIT 

x """ 0 """"JI 

'ERMAFROSl 
ELEVATION 

. .. . "" ~ ~~ 

SAMPLE 
DESCRIPTION OF MATERIAL - 

TV PE 
T 

B 
C 
C 

C 
C 
C 
C 

C 
C 
C 
C 

C 
C 
C 

C 
C 
C 

- 

PEAT - amorphous and granular 
- non woody - f i n e   f i b r o u s  - brown 

. . ... ~ 

1 35m - i c e  1 enses 1 /4mm-1/2mm 
spaced @ 1 /2mm-lmm 

dRGAN I C S I LT 
- l i t t l e  gravel 
- l i t t l e  sand - t r a c e   c l a y  
" s l i g h t   p l a s t i c i t y  - peat inc lus ions 
- dark brown 

rave 1 pocket 

PEAT 
- wood pieces - trace  organic s - t race   f i ne  sand - brown 

4.75m 

4 i I t  

5 GRAVEL - t r a c e   t o   l i t t l e  sand 
- t race  s i l t  - trace cabbies  below Sm - dark brown 

6 20m 
6 - 

END OF HOLE 
NOTES : 
1 .  The t e s t  hole  located i n  a 

val ley,   south of the 
creek on a grade f a l l i n g   t o  
t h e   n o r t h   a t  640%.  

2. Vegetation  consists o f  t h i c k  
moss and dwarf  shrubs. 

3 .  Test hole augered to  0.4m, 
then  cored t o  4.85m and then 
d r i l l e d  to  6.2m w i t h  a i r  
c i r c u l a t i o n .  

I 

I 
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FROZEN BULK DENSITY TEST RESULTS 

TEST HOLE No. 78 - 1 3 1  

Samp 1 e Samp 1 e Frozen Bulk Frozen Bu 1 k 
No. Depth (M. )  Density Kg/M Density PCF 3 

3 0.70 - 1.00 960 59.9 

7 1.80 - 2.20 985 61.5 

12 3.40 - 3.65 955 59.6 

15 4.20 - 4.65 1031 64.3 
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