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EXPLANATIOIJ OF TERMS AI?JD SYMBOLS 

USED ON TEST HOLE LOG SIIEETS 

Depth 

This column ' refers to the depth below the ground 

surfac,e i n  feet. 

Sample Number 
I 

Tube and core samples were numbered consecut ive ly  

from the surface. G r a b  samples were n o t  numbered. 

Sample Type 

This column indicates the depth interval 

and c o n d i t i o n  of each sample attempted. Undisturbed 

samples in this program were o b t a i n e d  with Shelby tubes 

of 18  i n c h e s  length and 3 i nches  diameter, manufactured 

from 11 gauge steel ,  or by core d r i l l i n g .  Cores were 

of 2.85 i n c h  diameter and up to 36 inches long.  

Disturbed samples were obtained from the 

re turned c u t t i n g s .  

T indicates tube sample 

C indicates core sample 

m ind ica tes  large grab sample 

Note: Grab samples taken for  water con ten t  and vis1 

I 

ual 

I 

examination are not indicated in t h i s  calumn, 

P e r c e n t  Recovery 

This column shows the l eng th  of sample recovered 

as a percentage of the l e n g t h  attempted. 100% recovery is 

n o t  indicated and m y  be assumed where no value is shown. 

.. 
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No standard  penetration t e s t s  were performed 

during this program. 

Soil Symbol 

The so i l  symbols used are explained i n   f u l l  

on page 5 of this appendix. ' 

Soil Description 

Sails of d i f f e r e n t  engineer ing classification 

are grouped gener ica l ly  f o r  ease of reference .  The system 

used is  the  Modified Unified C l a s s i f i c a t i o n  System for  

Soils. 

Frozen Ground 

The depth intervals  over  which f rozen  and unfrozen  

ground were encountered are indicated by F and UF respectively. 

No attempt was made to d i f f e r e n t i a t e  between seasonal  

frost and permafrost. 

Ice Description 

The ice content  of permafrost soils-has been 

c lass i f ied  according t o  the National Research Council 

System fo r  descr ibing  permafrost. A brief review of the 

NRC System i s  contained on page 9 of this appendix. Where 

no en.try i s  made, the type was not recorded in t h e   f i e l d .  

The amount of ice contained in a soil  sample 

was estimated in the f i e l d  laboratory by inspection. The 

value arrived at by the laboratory  technician  has  been 

le f t  unchanged, 
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Water Content 

The natural water content of the s o i l  at the 

time of d r i l l i n g  i s  plot ted   against   depth on the chart  

a t  the  right hand side of the log. The water content ,  

which is indicated by a circle, is expressed as a per- 

centage of t h e  dry weight of the  so i l .  I t  w i l l  be observed 

t h a t  water  contents  in excess of 100% are indicated in 

the column at the r i g h t  of the chart by figures. 

Volume of Ice 

The t o t a l  volume of ice in  undisturbed samples 

i s  indicated on the same chart as water contents. The 

value is indicated by a t r i a n g l e .  Th i s  volume is  the 

t o t a l  volume of ice i n  an undisturbed sample and includes 

i n t e r s t i c i a l  ice, as well as  excess ice, and i s  expressed 

as a percentage of the t o t a l  volume of the  sample. 

Grain S i z e  Analysis  

The proportions of clay, s i l t ,  sand and gravel 

i n  a sample are summarized. Grain size curves for  each 

sample so analyzed are on separate sheets. 

.The w e t  i n  situ densi ty  of undisturbed samples 

is the t o t a l  weight of the sample in pounds ( i n c l u d i n g  ice 

and water) divided by the volume of the sample in cubic  feet. 
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Dry Density 

The dry i n  situ dens i ty  of undisturbed Samples 

is  t h e  weight of dry soil divided by the volume of the  

sample in cubic  feet. 

Atterberg L i m i t s  

The p l a s t i c  and l i q u i d  limits are shown on 

the water con ten t  chart by a hor izonta l  bar. The Atterberg 

system is discussed in the fo l lowing section. 

NOTES ON ATTERBERG LIMITS 

S o i l s  which possess a s i g n i f i c a n t  f ract ion 

of clay can e x i s t  in liquid, plastic or s o l i d  s t a t e s  according 

t o  the  water content .  Where the water content  i s  very 

h igh ,  so that the  soil  i s  i n   t h e  form of a s l u r r y ,  the  

soil behaves as a l i q u i d ,  I f  the water content  is reduced, 

for example through evaporation,   the clay w i l l  e n t e r   i n t o  

a plastic s t a t e .  If the water content is reduced yet  

further ,   the  clay w i l l  become a so l id .  The t r a n s i t i o n  

from one state to another occurs gradually over a range 

of water content. Atterberg, a Swedish agronomist, developed 

a method for d e l i n e a t i n g  the boundaries  between the three  

states. If  h i s  method is used, the  water content  which 

marks the  d i v i d i n g  line between the p l a s t i c  and l i q u i d  

s t a t e  is known as the Liquid Limit. These water con ten t s  

are all exprcssed as percentages of the dry weight of 

soil. The range of water content between the p l a s t i c  
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS 

(WITH WMt FINES) 
DIRTY GRAVPLL 

(WlTH WME FINES) 

CLASSIFICATION 

PlASTlCltY CHART 
15 BASED UPON 

(m bob) 

0 10 20 W 70 80 91 

RV  CLASSIFICATIONS  POSSESSING  CHARACTERISTICS OF TWO 
ARE GIVEN CDMUlNtD GROUP SYMBOLS, E.G. GW-GC IS A WELL 
URAVPL SAND MIXTURE WITH C U Y  BINDER UETWEEN 5 %  AND 
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and l i q u i d  limit is known as the plastic range and the 

numerical  di f f erence  between the l i q u i d  and plas t i c  limits 

is called the Plast ic i ty  Index. ' 

It will be appreciated t h a t  where the, n a t u r a l  

water content is i n  excess of the l i q u i d  limit, the  so i l  

mass will be most u n s t a b l e  and will r e a d i l y  flow i n t o  

excavations or  t r enches .  Such c o n s i d e r a t i o n s  will n o t  

apply where t h e  s o i l  mass is kept frozen.  .However, i n  

cases where t h e  frozen s o i l  is allowed t o  t h a w , . t h e   r e l a t i o n s h i p  

between t h e  natural water c o n t e n t , a n d   l i q u i d  limit becomes 

cr i t ical .  

On page 5 t h e r w i s  a c h a r t  showing the re lat ion-  

s h i p  between the P l a s t i c i t y  Index, t h e  Liquid L i m i t  and 

t h e  group symbols of the Unified C l a s s i f i c a t i o n  System. 

The Atkerberg L i m i t  system is ex t r eme ly   u se fu l  for i d e n t i f y i n g  

a n d   c l a s s i f y i n g  soils. 

NOTES ON THE RADFORTH SYSTEM 

FOR CLASSIFYING PEAT 

The Radforth c l a s s i f i c a t i o n  system for d e s c r i b i n g  

muskeg (organic t e r r a i n )  is a method for c l a s s i f y i n g  the 

three elements of vegetation, topography and o r g a n i c  surface 

cover us in& le t ter  and f igure  symbols .  Height and t y p e  

of vegetation is described by us ing  capi ta l  l e t te rs  ( A  

through I ) .  Topography is described by u s i n g  lower case 

letters (a through p) Organic cover   type  if described 

by u s i n g  figures (1 through 1 6 )  . 
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Table I o u t l i n e s  these fig mbols and the 

peat s tructure  and type represented by them. A complete 

description of the Radforth  system i s  contained in "Guide 

to  a Field Description of Muskeg" publ.ishe8 by National 

Research Council, Ottawa, from which has been copied.Table 

I. 
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TABLE I 

SUBSURFACE CONSTITUTION 

Predominant 
Characteristic Category Name - 

1. Amorphous-granular peat 

2 .  Non-woody, f i n e - f i b r o u s  peat 

3. Amorphous-granular peat containing 

4 ,  Amorphous-granular peat,containing 

woody E i n e  fibres 

woody fine fibres 

5. Peat, predominantly amorphous-granular, 
conta in ing  non-woody fine E ibresl h e l d  
i n  a woody, f i n e  fibrous. framework" 

6. Peat, predominantly amorphous-granular 
containing woody fine fibres, held in 
a woody, coarse-fibrous framework. 

7. Alternate layering of non-woody, fine 
f i b r o u s  peat and amorphous-granular 
peat containing non-woody fine fibres. 

8. Non-woody, fine-fibrous peat containing 
a mound of coarse fibres. 

9. Wood, f i n e  fibrous  peat held in a woody, 
coarse-fibrous framework. 

10 v woody particles held in a non-woody, 
fine-fibrous peat. 

11 . Woody and non-woody particles held in 
fine-fibrous peat. 

12. Woody,  coarse-fibrous peat. 

13. Coarse  fibres criss-crossing fine- 
fibrous peat. 

14 . Non-woody and woody fine-fibrous peat 
held  in a coarse-fibrous framework. 

15. Woody mesh of fibres and par t ic les  
enclosing amorphous-granular peat 
con ta in ing  fine fibres . 

16. Woody, coarse-fibrous peat containing 
scattered woody chunks 



Symbol 

N f  

NOTES Oh THE NATIONAL RESEARCH COUNCIL 

SYSTEM FOR DESCRIBING PERMAFROST 

Ground ice occurs in three   condit ions .  Non- 

v i s ib le ,  visible (but less than one inch i n  thickness) 

and clear ice. Non-visible ice is designated N w i t h  an 

added suffix of one or two lower case le t ters .  V i s i b l e  

ice is designated V with  an added suffix of one lower 

case l e t te r .  Clear ice is  designated ICE with notes on 

ice type, 

TABLE IV 

Description 

Non-visible ice, frozen so i l  in 
friable condition. 

Nbn 

Nbe 

Non-visible ice,  frozen soi l  well 
bonded, no excess ice. 

Non-visible ice, frozen so i l  well 
,bonded, excess ice revealed on 
melting sample. 

vx Visible ice crystals. 

vc 

Vr 

I C ~  coatings on soil part ic les .  

Ice formations i rregu lar ly  
orientated. 

vs Stratified ice l e n s e s .  

ICE Clear ice over one inch in thickness. 

ICE 4- so i l  Ice over one inch t h i c k   w i t h  soil 
inclusions. 

A complete description of t h i s  syatem i s  contained 

i n  "Guide to  a Field Description of Permafrost* published 

by National Research Council, Ottawa. 

I 

- 9 -  
. __ 



r 
:U: 

I- c 

' I  

i 

AWAAKS 

1 Z i  
R: 

3' 

! 

i 



1 P  

t 

U Y !  

€VI 

OZE 

t 

F L REMARKS 



” r ” 

R. M. 

1 



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

r 

. 

I5 

:v- 
L r 
IS 

i 
i 

TEST HOLE 

REYARKS 



1 R.M.HARDY 



..
 ..
. 

.
.

 
"
 

r. 
R

ec
ov

ER
v 
"
 

'E
N

E
T

R
A

T
IO

N
 

IL
JI

S
T

A
N

C
E

 

U
H

l?
lE

D
 
"
 

[O
IL

 
S

Y
M

B
O

L 

.I
M

lT
l 

O
P 

'R
O

YE
N

 G
R

O
U

N
D

 

0
 
t
 



-. 

a t 
T 



r A.M. HARDY AND ASSOCIATES LTf 

t A - 
ESCRlPTlON 

ICE 

bn 

EV: 

ALYSiS 

TEST HOLE 

1 



r - 
SOIL DESCRIPTION 

tFACE DRAlNAGE: 

7 



i r X
 



r- F- -- r 

t 



.. 

" . . """." "- 

i 

r 

WORKS, CANADA 
t lGWAY I y 

i'o 90 % 

r 

REUARKS 



. .  

""""" """_ - ~ "" .- - --- ."" " - .~ - 

a -1 

: $  
% %  

CANADA 

REMARKS 



! I 

L
 

I 
8 

.. 
1 

h
. 

C J 
- 



e
 

.
i

 
.

.
 

. . .. 
.

I
.

 
.. 

a
,

.
.

.
 

i 



I 1 I 



. I  .. 
* .  

t i l  

!FAC 
7 

I 

* .  



"- """""_ "" 

L 

sol! DESCRIPTION f i  
4 % ,  

1. 



c 

R.rd. HARDY A N D  ASSOCIATES LTD. 

a 

IO 

! G ,  

- 
PH 



" 
_"__ _ _  " """- "I -. "-------'-" 

I 

I l l  i 

ESCRIPTIW 
ICE I 



' r n  m r -  .- 

r R.M. HARDY AND ASSOCIATES LTD. 

KSCRlPTlON 
ICE 

b! bn 



Y
 

L
 

L
 

L
 

1
 

I 
H 





..
 

.
 
"
"
 

. 
"
"
"
 

D
E

fI
E

T
R

A
fl

O
N

 
R

E
D

IS
TL

H
C

E
 

U
N

lF
lE

O
 

.
 .. "
-
 

B
O

IL
 

5
Y

Y
9

0
L

 

I I I 

I 

'
r
 8
'

 

i
 

i
 

I
 

I
 

i 8 



c"__" " 

R.M. HARDY AND ASSOCIATES LTD. 

WSCRIP,TION 
ICE 

... 
it? 

;:>c 
. "" 

CANADA 

TEST HOLE 

I 



" 
"" "" - - - - 

6 

I 

DESCRrPTION 
ICE 

-1 TEST HOLE 

T 
IS 

? 





r 
I 

ICE 1 

I I I! I a 

i 
i ! 



EV: 
SI2 
- 
E 

s1s 
"" 

I 



* __ - ""-."- _".___ ""__".""" """"--.-""-- "- ------- 

P 

R. M. - 
- 
: - 

HARDY AND ASSOCIATES LTD. I DRILL HOLE REPORT ' DEPARTMENT ( 
MAC: 

t 

T 



r R.M. HARDY AND ASSOClAT€S 

I 

REMARKS 

f 



?11. 3 
e
 

I 
c
 

O
N

nO
Y

D
 N

lZ
O

U
J

 
do 

S
1
Iy

lI-l 
L

 

3
 

091dlN
R

 

33N
V

lS
IS

3L
I 

N
O

IIW
U

A
3N

3d
 

A
U

3A
033Y

 
96 
"
 

I
_
 ,"

 



I 

. .  . " 

I ICE 
E5CRIPTtOH 

Nbn 

I: 
I U  .. 
1- 
t 



R.M.HARDY AND ASSOCIATES LTD. DRILL H U l E  RfPORT DEPARTMENT OF PUBUC WORK MACKENZIE: HIGHWA 

I 

1 1 

, CANADA. 

RENARKS 



I I I 

. 



I ! I I. 

IL 
t 



r I -- r- " - I -  

J 

1. I DRILL HOLE REPORT DEPARTMENT 01 MACK 
F F  
:Eh 

CANADA R.M.HARDY AND ASSOCIATES LTI 

L I 



i 
D

 b 

<., 

x 

I
.

 

P
IN

E
T

R
II

IC
N

 
R

E
S

IS
TA

N
C

E
 

U
N

IF
IE

D
 

BO
IL

 
S

Y
M

90
L

 

.W
IT

S
 

OF
 

:R
O

ZE
N

 
tR

3U
!J

O
 

n
 

V
I m n
 zi
i rrl

 
0

 z 

I
1

 

i 

lP
.C

F
I 



J 

I 

i 

I 

R.M.HARDY AND ASSOCIATES LTD. 1 ORtLt HOLE REPORT I OEFARTM , CANADA 



T CANADA R. M. HAC )Y AND ASSOCIATES LTD. DRILL HOLE REPORT MAr 

SOIL OES&lPTIOW 
I 

I 



TEST HOLE 



R.M. HARDY AND ASSOCIATES LTD. T 

SOIL OESCRiPTION DESCRlPTlON 
ICE 

. I 5  -A 



I "_ " " ___ 

I '  

DRAINtiGE: _. 

ICE 
IESCRIPTION 



R.M. HARDY AND ASSOCIAT€S LTD. DRILL HOLE REPORT 
. DEPARTMENT OF PUBLIC WORKS, CANADA 

: b w  E. p. !FIELO E 
TEST HOLE 

i I 1 
I /  1 

,r 

3ESCAIPTION 
ICE 

I 
I 
I 

" 

1 I GAAtN- 

1 



R.M.HARDY AND ASSOCIATES LTD. 

" IC- 

OEXRlPTlON 
ICE 

L :. 

1 '  ' GRAM 

i 

TEST HOLE 

l&&z 
REMARKS 



A.M. HARDY AND ASSOClATfS LTD. 

I " 

L 

T 
1 

'AI? I- SlZE f 

CANADA 

REMARKS 



c 

1
 

.. 
, 

L
 
.I 

t 
3 I 



. .  
. .  

1 - 
F 
T: 

PUBLIC WORKS, CANAOA 
NZIE HIGHWAY 

t 

1CE 

i 

# 

! 

I. 
REYlDIlKS 

L 



R.M. HARDY AND ASSOCIATEIS LTI 

END of YOLE 14 

IRSCRIPTWN 
ICE 

- 
t c 
P; x, 

, CANADA 

TEST MOLE 

REMARKS 



T R.M. HARDY AND ASSOCIATES LTD. , CANADA 
i 

I t  I6RAIII-sI; 1 

""_ """" a 
CQFY 

EMB OS H O L E  14 

i 

t 



L
 

i
l

 
Lr 

14 
Y 

I 



i i ' E C ' f "  

I: 



i t 

DRILL HOLE REPORT 1 DEPARTME 

Y- SUE 





* .  

. . . .. - . . 

DRILL HOLE REPORT DEPARTENT OF PUBLIC WORK! 
MACKEMZIE H1GHWA) R.M. HARDY AND ASSOCtATES LTO. 

L 

E 
E 

ICE 

1 50 i 



F 

R. M. HARC AND ASSOCIAT€S LTD. 7 

U H  

i 

L 
I i I L L 



R.M.HCRDY AND.ASSUCIATES LTD. 1 DRfLL HOLE REPQRT 1 - OEPARTMEI 
I 



! I 1 

*
.

 

I 



" """"""_ t 5 

IdW plsrt'c 

I 

PUWC WORKS, CANADA 
JZIE HIGHWAY 

L 



- " - "" 

1 

' S I  



. .  
- .  

t 

L 



L
 



tr II 

-
 

g F 
y

s
 

-
E
 

P 
O

N
M

W
l N

3
2

W
i 

1
0
 

111111' 

H 0
,

i
 

, t I- x M
li 

w VI 
E

 
0
 
'I 

,$
 

L
 

"
I
 

*
.t 

W
IN

 

11 
IO

 



n 
-1 ! TEST W L E  

._ 
LE 

i 
1 I 

! 

I. 

I " 

LA I 





R.M.HAR0Y AND ASSOCIATES LTD. 1 

- Si 
rsts 

- 
?E 

, CAMAOA 

TEST HOLE 

RLYARIIS 



tl i
d

 

-
t
 

&
 

1 1 i I I ! I t i 1 i i I i i ! ! I ! I i 1 ! I 1 ! 3i 
I 

1 

1 



I 
T

 

r
-

 

1 I 





"""" 
. ~. 

L 

R.M. HARDY ANI) ASSOCIATES LTD. T 



I E ,>
 

i .. 

f. 



I "" " "" - 

L 

! 
I 

. r i  

. r :  
I -  

TEST HOLE 



SI! 



R.M.HARDY AND ASSOCIATES LTD. 

14 

T 

OESCRlPTlON 
ICE 

v* 20 ;h 



R.M. HARDY AND ASSOCIATES LTD. 
L 

t 
CANAOA 

REMARKS 



1 

c
c
 

H 
.- 

I 
I 

1 
." 

I 



' -* 

" I "" ""_ 

R.M. HARDY AND ASSOCIATES. LTD. 

t i  

-~ "_ - 
ENL' 

f 



I 

I 
1
 

L
 

V
I
-
 

&
 

#-! 

x 
we

co
vc

nv
 

U
N

l?
lL

O
 

S
O

IL
 

R
V

'Y
W

L
 

1 
li 9 





--- 15 

- - rg 

- 20 

1 
I: 

LE 

, CANADA 

REMARKS 



"""" " 

L 

"""""""- 
SnWpJ 

5 



. .  

R.M. HARDY AND ASSUCIATES LTD. DRILL HOLE REPORT I DEPARTMENT Ol 

c -c 

f 1: C. 

L I L 

f 

L 



I! Y
 h C

.
 



c 
R.M.HARDY AND ASSOCIATES LTl 

L 

, CANADA 

REMARKS 



T R. M. HA 1 DY AND ASSOCIATES LTD. 

R E Y W S  

5' 

L L 



, CANADA 

IE 



r R.M. HARDY AND ASSOCIATES LTD. 

.""_ - """" 3 
CLAY J . I C C ? S ' O N S  

L 

DESCRlPTlON 
ICE 

TEST HOLE 

zFT&&z 
REMARKS 

t 



I R.M.HARDY AND ASSOCIATES LTD. 

L 

T 

I 



I 
.

.
 
.
 

. 
. "- 



. -" ." 

- I  



L 

R. M, HAR X AND ASSOCIATES LTD. 
~ 

L 

SZE 
LIS 

CAMADA 

NILE &C,S * 



L 



7 VD ASSOCIATES LTD. R.M. HARDY AI , CANADA 

H- SZZE IAH 
I 

'I 



R. M. HARDY AND ASSOCIATES LTD. 

I 



F F c I
I

'
 

tr tl ir L
 

Y
 

II 

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

 ."  ." 



r R.M. HARDY ANI) ASSOCIATES LTD. 

P "r f 



I I
I

 

i
 

L
 

L
 

t
 

' 
I I 



L
 



- 
LT 0. 

LE 

J 



L
 
I
 

,
1

'
 

I
 
I
 

I I I 

1.b 'I 
.

.
 
.
 

I 
. 

. . . 
.
 . . 

. 

I 

N
 

m
 

I 



.. 

I' 
L L 

t 

7 

L 1 L 





111 
0

0
 

I1
 

I1 

.d 

.
.
 

0 



R. M. HARDY AND ASSOCIATES LTD. 

c 

CANADA 



i R.M. HARDY AND ASSOCIATES LTD. 

1 



" 

R. M. HA1 

?FA 

T 
I 

. .  - 
2 . 

CAAIAOA 



1' L' &
 

L
 

L' L' c 
I I

I
 



. 
. 

. 
. . 

. 
.
 

.
.

 

i 
-
c
 

I 1 

I 



d 

Ir 
. 



: -  D r" . 
I 

CANADA f 

t SRE 
I 

1 

1h 

? -  

E 

L 1 



I I I :I I Ir U
 

I 

I 



:u 
u 

I I i I ! 1 i I I i I 1 i 1 I I I ! I 1 I I i ! i I 1 i i i I f I i I I ! I I 

b 
1 



J 

CAMOA 
i 



I '  
1 t + t 



0
 Q. 

2
 

w
o

 
I- 0

 

"I B F
 

w
 

W
'

 
0
 

I 

I 
I 



c
 

"
"
 



I 



3 I
 

3 I
 



L
 i
 

L
 

L
 



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

t 

t 

$ 
I 

I 

I 
I 
i 
b 
I 

:CH - r 

c 

" - 

1 
ICE 

~SCRIPTlOtd 

I .  

~. . 

iZE 
S 



i
 

L
 

i
 

I
 

L
 

d L e I L I L I
 

L
 

e I L e .I
 

t
 

I
 

L
 

I! 



I" 



M
TL-2-68 

i
 

N
V

H
l U

IN
Id

 lN13111d 



L
 

L I
 
I
 

a a i ! I I
 

a I I I I
 I I I
 

I I I 



R.M.HARDY AND ASSOCIATES LTD. I DRILL HOLE REPORT MACKENZE HIGHWAY t I DEPARTMENT OF PUBLIC WORKS, CANADA 

i " - 

I 
SOIL DESCRIPTION 

'1 ICE 
! 

DESCRlPTlON t 

I 



R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PUBUC WORKS, CANADA MACKENZIE HIG 
WHOTO M 0 : t  2 2 9 3 4  - 162 !CHAINAGE: 9 1 + 0 0  

." TEST HOLE 

S O L  DESCRIPTION 

RFACE DRAMAGE: / 
f 

IELEV: 

i L 



c R.M.HAR0V AND ASSOCIATES LTD. I 
I 

E 
t Ec 

L 

> a 
F' 
L 

- 

T 
L 

ICE 
ESCRIPTION S o i l  DESCRIPTION 

1 



r 

N bn 

yr 5 x 

yx / O %  

v* 20% 



r R. M. HAR 

1 

TEST HOLE 1 



c
 I
 

I
 
I
 

I
 

c
 I
 

e
 

I
 

I
 

M
T1-2-68 



n
 

Y
 
a
 

0
 



M
tL-2-69 

f'AATEBIALS TESTING 

I
 

Y
 

W
 

U
 

:
 

0
 

Y
 

N
V

H
l W

N
ll 

lN
13113d

 



tt 

t-1 """""""" *Joe€ 0s ccay 
I I  

- 
F 

DESCRlPTlON 
ICE 

v x  5 %  

vx 15% 

N bn 



M
TL-2-69 

N
V

H
l U

aN
ll 

lN
II3U

P
d

 



R.M. HARDY AND ASSOCIATES LTD. 

. " 1 
I 
i 

T L 
E 

DRILL HOLE REPORT DEPARTMNT OF MACK1 
ci ~ - I CHAINAGE. 124 +;:i:  OFFSET 
L 

T 



N
V

H
l W

N
ll 

lN
I13U

P
d 



f 
'CW 

SOIL OESCRIPTION 
: ICE 
DESCRlPllON 



,
I
 

i
 

I
 

L
 

I
 

i
 

I
 

h
'
 

II 
L

 



I 
t 
I 
!” 
I I 

SOIL DESCRIPTION 

JACUNAGE: 

ESCR1PTION 
ICE 

- I  

j (  

TEST HOLE 

R C U R K S  



2 VI Y
 

T
 



! 
i

-
L

 
"
1
1
.
 





j :
I
 

- L
 
'I
 

I
 
I
 

c
 

lounrs -110s 
"
 

1131m
n 

33N
W

lS
133Y

 
N

O
IlV

Y
l3

N
3

d
 



! 

1 

t 
I 

r 1 

L 



e c e I
 

c L
 
1
 

- 1 
c
 

L
 

M
T1-2-68 

N
V

H
L

 
U

lN
ll 

lN
l3

U
ild

 



R. M. 

L 
. I  

t r , .. ." 

t 

L 
L 





GRAVEL SIZLS I SAND SIZES 
COA1ISE F I N E  k o A a s d  MEDIUM I I F I N €  

FINES (SILT OR CLAY) 
~ 

U.S. STANDARD SILVE  S IZES 

GRAIN SIZE 

R € M A R K f :  

HOT€:  U N I F I E D  SOIL C L & S S I F I C A T I O N  S Y S T E M  



I I 1 

1 
'-
 

I 
.
I
 I 

i 
I 

1 1
 

! 

(F
E

L
T

1 

N
U

W
L

R
 

t4
Y

P
l.C

 

m
w

L
t

 
T

Y
P

E
 

-
"
 
"
 

%
 

R
LC

O
V

E
R

y 

P
E

N
E

TR
A

TI
O

N
 

I
 

R
E

S
IS

T
A

N
C

E
 

U
ll

lF
lE

D
 

a
o

lL
 

sw
ao

L
 

V
I 

r
 

0
 P 2 

.I
Y

IT
S

 
O

I 
:R

O
ZE

N
 G

R
O

U
N

D
 



I 

R.M.HARDY AND ASSOCIATES LTD- I DRlLL HOI F F 

SOIL DESCRIPTION DESCRIPTION 
ICE 

I 



M
TL--2--68 

/ 

5 



, CANADA 



c 2
 

> c or 

109W
A

f 
1101 

O
IIM

Y~ 

-1- I 

t 





R.M.HARDY AND ASSOCIATES LTD. 

1 

1 

L 
r0 

LEV: 



R.M. HARDY AND ASSOCIATES LTD. 7 

I- 

DRftL 

ZLfV: 

- 1  REMARKS 



'
I
 

Y
 

e
 

M
TL-2-68 



JI 
0; z
 

0 
w

t
 

S
E

 

i 
L

 

! 

I I 

'
i

;
 

i: 

I
 

:'i 

j 
I I 

I 



k
"
 
"
 

I 
.
 ."
 

I 
"
l
 

t' t 
..
 I 

0
0
 

11
 

t. 



I
-
 

~
n

 
I 

r, -.
 

t I 
"
 

-z
F

@
 

S
A

Y
V

L
C

 

ao
lL

 
sr

w
m

 



I 

I 

DESCRlPTlON 
ICE SIS 

SlZE 

, CANADA I 





[ " j  

R.M.HARDY AND ASSOCIATES LTD. ORJtL HOLE REPORT 

!y 
0 

f 
0 

2 
w 
N 

P 

DRAINAGE: ,- 

ESCRlPTtON 
ICE 

T 40% 

's 5 x  

-1 TEST HOLE 



f I I D I 

R.M.HARDY AND ASSOCIATES LTD. 1 

T T I 

SOIL DESCRIPTION ESCRIPTION 

I I L 



R. M. HAR 

L 

1 
1 



END -f HQLE 



SOIL DESCRIPTION 

""" 

cderscr 15 

t i GuAfN- 



R.M.HAROY AND ASSOCIATES LTD. DRtLt HOLE REPORT DEPARTMENT OF PUBLIC WORK! 
MACK€NZIE HlGHWAl 

.DWH ~,.a.   FIELD ENG. ~ . p ,  [DATE ORILLEO.:?J&~ ~URPWTO 

-r :LEV: 
I r 

, CANADA 

TEST HOLE 



T R.M. HARDY AND ASSOCIATES LTD. 
L 

I -1 TEST HOLE 

St; 

i SOIL DESCRIPTION 

I ' One 



R.M. HARDY AND ASSOCIATES LTD. , CANADA 



-,
r I 

1
 

"I "
I 

-I
 

"
I 

"
I 

"
I
 

"
I
 



r R.M. HAROY AND ASSOCIATES LTD. T 
i 

i 
SOtL DESCRIPTlOP4 

-1 TEST HOLE 



I 
I 

D
E

P
TH

 
\ 

f 



R.M.HAROY AND ASSOCIATES LTD. 
~~ 

I_ 

q r c y  ' 

r L 
'0 

DR t L t  



i 
”.. 



I
i

 



t 

L. 

DESCRIPTION 
ICE IS 

REM4RKS 



c 

R.M.HARDY AND ASSOCIATES LTD. 
~~~~ 

SOIL OESCRIPTION OESCRlPflON 
tCE 

45- 20% 

Y bn 

v5 f O %  



r -  "" 

R.M.  HARDY AND ASSOCIATES LTD. 

SOIL OESCRIPTION 

t 



r 

I2 

I4 

!O 

22 

24 

- 

-"" ""_ 13 t 

t -  SIZE 

TEST HOLE 

REMARKS 



L
 

c
 

Y
law

n
N

 



D m  - -  r-- - 

R.M. HARDY AND ASSOCIATES LTD, 1 DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA 
MACKENfiE HlGHWAY 

,-$ - /& L 1 CHAINAGE: 273 i-33 
=A&-< I VEGETATtDN: S F E  PP','2.r u'. 

SOIL DESCAlPTION OESCRlPTlOU 
ICE 

vx 33% 

Nb, 

1- SIZE 

t 



- 
LE 1 I f GRAtN"Si 

SOlL DESCRIPTION 

REMARKS L 

_ I  

2 



I '  

R.M.HAROY AND ASSOCIATES LTD. I 

L I- L L 

1 



I 

R.M. HARDY AND ASSOCIATES LTD. 

TEST MOLE 

I r 

L 

f 



T T , CANADA R.M. HARDY AND ASSOCIATES LTD. 

B Ev 
I I  I G R A K  

i1S 
SIZE 

EXRIPTION 
ICE 



1 R.M.HAROY AND ASSOCIATES LTD. 

SOIL DESCRIPTION 

0 

3 
B g  

ORtLL HOLE REPORT DEPARTKNT OF PUBLlC WORKS, CANADA 
MACKEMZIE HIGHWAY 
I OFFSET : TEST noLE 

DESCR1PTION 
ICE 

N bn 

0 J WAT€R CONTENT t'& OF OAY WEIGHT 1 
a= ICE CONTENT (% OF SAMPLE VOLUME) 

L 



! 

SOIL DESCAlPTlON 

t 

I 
I 

!Alf Y -  I Z E  



. SI 
'SI! 



r 

la 

20 

22 

24 

- 

T! 
.- 11 

R.M.HARDY AND ASSOCIATES LTD. 1 DRILL HOLE REPORT OEFARTENT OF PU8LIC WORKS ,.CANADA MACKENZIE HIGHWAY 
3 3 - L b  1 CHAINAGE: /OFFSET: - 1 MO:A 

MAINAGE: _ -  

I 



T 
L 

iM 

:E DRA!NAGE;/_ 

OESCRlPTlON 
ICE 

3% 

15 v. 

- 
!E 

CANADA 



T R.M. HARDY AND ASSOCIATES LTD. 
~ ~~ 

CANADA 

T€JT HOLE 

!E 

14 END af HOLE 



I 
. 

. 

"
 

I I 
-

#
+

I
 

I 
I 

m 
S

P
 

P
 

.- 
-- "
"
1
 

I 
I 

I I I I I 

I
 

C
'
 

L
 



r ' DRILL HOLE REPORT DEPARTMENT  OF PUBLIC WORKS, CANADA MACKENZlE HIGHWAY 
I-  lb3 ICHAiNAGE: 430+ 65 

R. M. HARDY AND ASSOCIAT.ES LTD. 

TLST HOLE 

KSCRIPTION 
IC€ 

SOIL DESCRIPTION 

L -ux 

14 

I6 

!O 

22 

24 - 1 



R.M. HARDY AND ASSOCIATES LTD. 1 

1 

SOIL DESCRIPTION 

N- %ZE T 

, CANADA 



T 
f 

- P T  

oi 
” 

SOIL DESCRIPTIOH 

-1 TEST HOLE 

1 



L
 

L
 
I
 

.
I
 



r 
I '  t - -. . . . . 

1 ! 

SOIL DESCRIPTION 

1 



R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA 
MACKENZIE HJGHWAY 

!PHOTO NO: A22933 - Z 9 CHAINAGE' 4-5 + 7 0 IOFFSSET: 
1 VEGETAT161Y: S E E  Rr vlAe K S  IELEV: TEST HOLE 

*€AT : 
I 

I 

I I  GRAIN- ! 32 

6 t'# 



T R.M. HARDY AND ASSOCiAT€S LTD. 

20 

22 

24 

- 

7 

1 

Jr 5% 

u x  X O Y O  

hjbn 

CANADA 1 
- 
LE 
I 



t 

I 

J 
I 

P
N

W
 

N
O

IlV
Y

l3
N

3
d

 I 



VY 3% 

N brl 

' I  '1 GRAIN- SIZE- 



R.M. HARDY AND ASSOCIATES LTD. 



R.M. HAROY AND ASSOCIATES LTD. 

- 
2 

4 

6 

m 

12 

14 

DRILL HOLE REPORT DEPARTMENT OF PUBLLC WORC 
. MACKENZlE HlGHWAl 

: 3 - 2 8 1 CHAINAGE: 

5 2  

:LEV: 
T 

CANADA 

1 TEST HOLE 

MILE &C.S NUMBfR 



R.M. HARDY AND ASSOCIATES LTD. 

SOtL DESCRIPTION 
r LEV: 

t 



L 



2 

4 

6 

8 

10 

12 

I4 

16 

18 

20 

22 

24 
L 

I R.M.HARDY AND ASSOCIATES LTD. 1 DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA 
MACKENZIE HtGHWAY 

SOIL DESCRIPTION 

""""" '?..., g':. i . 
It=" 
- 1  

t FL 

L 

DRAINAGE. r: 

ICE 
KSCRlPTtON 

'r 1 -/. 

/" 
. .  

r -: 

TEST HOLE 

MILE &C,S NUMEB 

REYARKS 



""""" 

h e :  d: 7 
. -  

, CANADA 

TEST HOLE 



I 

R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA AAACKENZE HIGHWAY 1 
: '2 . .  - 

i 



N
V

H
l U

P
N

I4 
lN

33Y
ld

 



1 I 

b 
R

LC
O

V
E

R
I 

'E
S

IS
TA

N
C

L 
C

N
C

TR
A

TI
O

N
 

lO
lL

 
S

V
Y

lO
L

 
U

N
lf

lL
D

 8 r 

IY
lT

ll
 

O
f 

R
O

Y
LN

 (
IR

O
UN

D 

Y
 



I R.M.HARDY AND ASSOCfATES LTD. I DRILL HOLE REPORT DEPARTMENT OF weuc WORKS, CANADA 
MACKENZIE HtGHWAY .. : :: ICHAtMAGE: - - 

" 

1 
-/ 

7 

OESCAIPTION 
ICE T 

T 

1 



GRAVEL SIZES I SAND SIZES FINES ( SltT 011 CLAY 1 
C O A l l S E  1 F I N E  k O A R S $  MEDIUM I F i N I  

US. STANDARD SIEVE SIZES 

I 
N O T E :  U H l F l € D  Loll C l A S S t F l C A T I O M  S Y S T E M  



SOIL DESCRIPTION 

I 
i 

CANADA 



3H 

SOtL DESCRIPTION 

i;l m 

I V 

I 

lESCRlPTlON 
ICE 

P O X  

;I 70% 

1 40% 

1 bn 

54 2 0 %  

;I 2 5 %  

'x 4 0 %  

L 

, CANADA 

REMARKS 



r R.M.HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PU8UC WORKS, CANADA MACKENZIE HIGHWAY L 
TO 4 TEST HOLE 

MILE &C,S tNUU3El 

SOIL DESCRIPTION 

REMARKS 

L 



t 
PEAT .' 

pt I 

T 
3s 
SIZE 

4 TEST HOLE 

REYARNS 

L 



R.M. HARDY AND ASSOCIATES LTD. 

F F 

-1 TEST HOLE I 
1 1  I GRAIN- 



lRFACE DRAINAGE:/ 

DMCR IPTlON 

CANADA 



J /"7 r -  

CANADA R.M. HARDY AND ASSOCIATES LTD. 

r 
- t  

P 
0 
c 
w 
3 REMARKS 

25 x 

ll 



R.M. HARDY AND ASSOCIATES LTD. 

SOIL OESCRIPTION 

IFA 

XSCRLPTiON 
ICE 

CANADA 

I 

REMARKS 



- 
E. A. - 

R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANAOA 
MACKENZIE HIGHWAY 

PHOTO NO: A\-zzc' a. 1 WAIMAGE: 53 -L 15  OFFSET: . 
IFACE DRCtINAGE: /A<c VEGETATION: 5/'X9--<C 1 ELEV- 

T i  I 1 1 ICE I 
KSCRIPTION ~ 

5 %  

REIYIIAKS 



I 

SOIL DESCRIPTION 

1 

$ 1  tCE 
f DESCRIPTION 

1 

" 

I 

r- 

I 

TEST HOLE 



. 

il 



[F
E

E
T

I 
D

E
P

T
H

 
, 

N
U

M
W

R
 

S
A

U
P

LE
 

IA
Y

P
L

L
 
"
 

rw
c 

%
 

R
PC

O
V

C
R

~ 

W
N

E
T

R
A

T
IO

N
 

v
) P 

.I
M

lT
S

 
O

F 
'R

O
ZE

N
 

Q
R

W
N

O
 



P 
' I  

I 

ESCRIPTION 
ICE 

:v: 





I I 

(IN
flO

M
O

 
N

3
Z

O
U

l 
do 

111N
Il 

"
 

"
"
 



R.M. HARDY AND ASSOCIATES LTD. 

E l  

ESCR IPTlON 
ICE 

LEV: 



!
-

 
n 

I I 
r r 

I I I 

1 * 

2
;

 
P 

I 
L 

I I 
i: 

I 

5
 

W
E

E
T

I 
D

E
P

TH
 

\ 

N
U

M
B

E
R

 
I4

Y
C

L
L

 

SA
M

PL
E 

T
Y

P
E

 

%
 

R
tC

O
V

tR
Y

 

P
LM

E
TR

A
TI

O
N

 
R

LS
ll

TA
N

C
L 

U
W

IP
IE

O
 

E
O

lL
 

sw
aO

L 

0
0
 

II
 

I,
 

..
 

-.
 



f 



6 
-f TEST HOLE TECH :. 

l- 
DRIIINAGE: 

ICE 
DESCRIPTION 

.EV 
I IGR 

c > 
SOlL OESCRIPTION 

Nbn 

i 



r R.M.HARDY AND ASSOCIATES LTD. 1 DRILL HOLE REPORT DEPARTEM OF PUBLIC WORK MACKENZtE HlGHWA 

SOIL DESCRlPTtOrY 

DRAlLINAGE: -- 
ICE 

DESCRIPTION 

Y Sn 

1 I GRAIN- !WE 

i 
CANADA 1 
TEST HOLE 1 

REMARKS I 



I I 



r R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF PUBLIC W W S ,  CANADA 
MACKENZlE HfGCtWAY LD ENG. H, e. IDATE DRILLED. I AIRPHOTO NO:+ z= F* :>=.-I - IL 3 1 CHAINAGE: i MFEFT : 

F- c 

t 

:ct4 : 

i 
SOIL DESCRIPTION 

L 
E d  
3 0  

I I GRAtN- 

" 

Sli 

REMARKS 



R.M.HARDY AND ASSOCIATES LTD. 1 

I 
SOIL O€SCRIPTI(YFI 

." """"""" 3 

.% 9.-, c '2 6.- "IC 
,-,€": S"N.-. y 

DESCRIPTION 
ICE 

t GRAM- SIZE 

, W A O A  

TEST HOLE 



R.M. HARDY AND ASSUCtATES LTD. 
L 
TO 

E S C R P T I O N  
ICE 

I I GRAIN- SIZE 
LLY s ts 

- "  

SOIL DESCRIPTION 

REMARKS 



R.M.HAROY AND ASSOCIATES LTD. 

SOX DESCRIPTION 

r L 
'0 
E t 

NbA 

t t  I GRAIN- SIZE 

TEST not€ 

REMARKS 



TECH 
1 



SOtL DESCRtPT1ON 

"_ " ". 

I 
GRAIN-, 
At+ALY S 

I 0 WhTUI COUTMT ('#j OF DRY WEIGHT I 
; O= ICE CONTENT (yo OF SAMPLE VOLUME) 

- 
!E T 

-t REUdRKS 



r R.M. HARDY AND ASSOCIATES LTD. DRILL HOLE REPORT DEPARTMENT OF W U C -  WORKS, CANADA 
MACKENZIE HIGHWAY 

I 

DRAINAGE 0 

ICE 
EXRIPTION 

r 

i 



I
 

1
 

(u
 

I I I I 



r 

c 
R.M. HARDY AND ASSOCIATES LTD. 

SOIL DESCRIPTION 

""""" "" 

E&W.€f 8 

EXRIPTIOW 
ICE I &IN 12 E 

IS 

TEST HOLE 

DRILL HOLE REPORT DEPARTMENT MACKENZIE HIGHWAY- 
OF PUBLIC WORKS, CANADA 

NO:A Z ~ f 7 3 -  301CHLLINAGE: [OFFSET: 
MAINAGE: FSGZL 1 VEGETATtON: 

m 

REMARKS 


