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% KLOHN LEONOFF CONSULTANTS LTD.

Civil - Geot “H l
ivil - Geotechnical - Hydraulic December 20th, 1977

QUR FILE NO.: ALO889

&xﬂ{NV‘.
Foothills Pipe Lines Ltd.
1600 Bow Valley Square Two
205 - 5Th Avenue Southwest
Calgary, Alberta

T2P 2V7

Attention: Dr. F.C, Yip, P. Eng.

Dear Sir:

Re: 1977 Dempster Highway Pipeline Dritling Program

This report entitled "Test Hole Logs Dempster Highway Pipeline Route" contains
the detailed test hole logs and classification data for the drilling program
done between Whitehorse and Carmacks during September and Octcber, 1977. This

is a data report only. An assessment of the test holes will be made at a

later date.

This report is divided infto three sections. Section A contains the Test hole
fogs and grain size curves for hole numbers 77-1 fo 77-25 inclusive. A Truck
mounted Fafling 1000 drill rig was used to drill these holes. Section B con-
tains the test hole logs and grain size curves for hole numbers 77-201 to 77-224
inclusive. These holes were drilled with a Mayhew 200 drill rfg transported

by a Bell 205 helicopter. Section C contains the ftopographic maps with the

Test hole locations.
Yours very fruly,

KLOHN LEONOFF CONSULTANTS L7D.

%-_‘ J. Roy, P. Eng.

JR/gm

#15, 6320 - 11th Street, S.E., Calgary, Alberta T2H 2L7 - Telephone: (403) 259-4114 - Telex: 038-24621



SYMBOLS AND TERMS USED IN THE REPORT

SILY

SANDSTONE LIMESTONE SHALE
SAND GRAVEL TiLL ROCK ROCK R
l’.'.g‘;. \’,"f ! 1
h.. | \I_:{'l\i l
’:'“:“; "
\-{:_‘;"-; . . |
i -1 — T \$
ADDITIONAL SYMBOLS
B - disturbed bag sample

(© -moisture content

-unconfined strength as per spring
colibroted pocket penetrometer

SY = undisturbed SHELBY TUBE sample

BURMISTER CLASSIFICATION SYSTEM

STANDARD TERMS FOR

IDENTIFYING COHESIVE SOILS

SPT - Standord Penetration Test (6in, Blow Counts)

DEGREE OF PLASTICITY | PLASTICITY INDEX WRITTEN I1DENTIFICATION
Non to slight plastic 0 -5 Silt
Low 5 - 10 Silt and Clay
Medium 10 - 30 Clay and Silt
High 30 or more Clay

STANDARD TERMS FOR

IDENTIFYING COHESIONLESS SOILS

MAJOR SOIL MINOR SOIL MINQR SOIL PROPORTION
COMPONENTS [{COMPONENTS |} PROPORTIONS DEFINITION BY Wit.
>50% BY Wt.
GRAVEL gravel and 35 to 50%
some 20 to 35%
SAND sand little 10 to 20 %
SILT silt troce 1 to 10%
EXAMPLE: EROPORTIONS
e GRAVEL > 50%
-some sond 20 to 35%
-little silt 10 to 20%

SOIL STRENGTH GUIDELINE

POCKEY PENETROMETER FOR

COHESIVE

SOILS

STANDARD PENETRATION TEST
FOR COHESIONLESS SOILS

N O N a N RESSIVE leonsisTenc Y BLOWS / éinches DENSITY
0.25 Very Soft 0 - 2 Very Loose
0.25 -0.50 Sof 2 - 5 L oose
?'05 : ;g ;;rir;\f 5 =15 Med. Dense
20 - 4.0 Very Stiff 15 - 25 Dense
>4.0 Hard >25 Very Dense

Klohn Leonoff Consultants Ltd.




TEST HOLE LOG

HAMMER WT. 63.5kg. LOCATIONSheet No. 19 Appendix C COHESION - Kg./Sa.cm.
= |PERMAFROST o2 o6 10 | 14 18
HT. DROP 76 e qo; ELEVAT‘ON QFIELD YANE Q&AB VANEEHNSQE‘:
SAMPLE DATA Z [ NRC.INF PLASTIC ATER uQuip
v or DESCRIPTION OF MATERIAL K —— ——— P X
DEPTH TYPE ?é'?"w Ne) CLASSI E 1o 0 so ” 0%
0.08 Organic Cover
B 1 SILT & CLAY ¢
trace fine sand
1 ' - tirace rootlets
b - slight plasticity
spT | 4 |2 - rusty sand laminations
3 - greyish brown
B 3
2.0
2 3 \
SPT | 2 |4 SILT AND CLAY
B 2 - trace of coarse sand
- trace of fine gravel
3 2 - sand laminations & layers
2 - clay lYaminations A
>PT 3 6 - slight to low plasticity
8 NFE - grey with rusty seams
of oxide
i - soft to firm
Sy 8
B 9
SPT ; 10 be——— 10cm. layer of fine sand -
B
6 11
3
spT | 2 |12 »gg
2
7
8
) |8 A
; ]
SPT % 1h 5
§.7m.
10 END OF HOLE (Cont'd.)

£ K!oh Leonoff Consultants Ltd.

g C IVIL

JOB No. AL08E9
PROJECT Dempster Highway Pipeline

LOCATIONMP 352.0,1.2 miles L. of C.L

& GEOTECHNICAL ENGINEERS |HOLE No. 77-1

DATE sept. 3/77 PLATE




TEST HOLE LOG
HAMMER WT, 63,5k, LOCATION COMESION - Kg./Sa.cm.
_, |PERMAFROST AL 016 U ‘1‘ T 1?5
HT. DROP 76 ¢m. | O ELEVATION FIELD YANE {\LAB VANE E :
[-+]
SAMPLE DATA | £ | NRC.INF PLASTIC WATER uau
o] o | DESCRIPTION OF MATERIAL | =0 __C P .
DEPTH TYPE |5 Nol CLASS| F 1030 so 70 20%
NOTES:
1. Hole located beside a small
dirt road about 300 m. west of
Mayo Highway. Flat ground.
2. Hole surrounded with trembling
aspen (8m.) and pasture grass.
3. Hole augered to 9.7 m.
L. No free water encountered but
fairly wet below 2 m.
5. Piezometer standpipe installed
to 6.4 m.
: JOB No. ALO889
PROJECT Dempster Highway Pipeline
&P Vil & GEOTECHNICAL ENGINEERS |HOLE No.  77-1
DATE Sept.3/7] PLATE
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GRAVEL

SAND

COARSE |

FINE

COARSE] MEDIUM

| FINE

SILT OR CLAY

U.S. STANDARD SIEVE SIZE

3 2"Ww2"1'34 38" #4  #I10 $#20 #40H#60#I00 H#200
100 T AT
%0 R
B8Ot =
70}
Z 60
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-
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O
148
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N@
Te)
0 ;
100 0 1.0 0.0l 0.001 0.000!
GRAIN SIZE— MILLIMETRES
REMARKS: ©O——0 Sample 3 at 1.5 m.
O—— Sample 6 at 3.0 m.
A—dN Sample 10 at 5.0 m.
O—— Sample 12 at 6.0 m.
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TEST HOLE LOG

HAMMER WT. 63.5xp. LOCATION Sheet No. 18 Appendix C cones»oN - Kg /Sq.cm.
_, |PERMAFROST 02 T 06 T m T T l'
AT DROP 78 cm 2 ELEVATION @FIELD YANE (D 1AR vmemm_
SAMPLE DATA E NR.C.INF Pt:\:nc c\gma&r Ltlic,a‘u:!rn
DEPTH TYPE BLOW “ or DESCR'PT'ON OF MATER'AL X— —— — — — 0 — X
15cm, CLASS] F 10 30 50 70 90%
0.1 TOPSOIL
SILT AND SAND
B 0.6 = rusty brown
1 T
2 GRAVELAND SAND z{
15 some silt 0
SPT| 26 - cobbles ]
28 - layered
= brown and grey
3 6
16
SPT| 21
I NF.
SPT| .2 :
28 <— layer of grey sand
5
e layer of grey sand
18 ®
6| SPT| 28
6.7
7
17 e trace of shale
SPT gg l—  layer of sand @
8 SILT AND CLAY
some sand
- little gravel
- low plastic
-~ rusty specks :
9 : - brownish grey
SPT 36 (Tiv)
63 9.45 m
10 END OF HOLE (Cont'd.)
JOB No, AL0889
PROJECT Dempster Highway Pipeline
pe \n_Leonoff Consultants Ltd. Fooir o373, 0 mite Loren

FoCivit

& GEOTECHNICAL ENGINEERS HOLE No.

77-2

DATE Sept.

1/77  PLATE




TEST HOLE LOG

HAMMER WT. 63.5Kg. LOCATION COHESION * Xg./S5a.cm.
s |PERMAFROST 02 c:e ' 1?0 ‘ 1'4 ] Je
HT. DROP 76 em. 90 ELEVATION FIELD VAN AB VANE 3 N ‘
SAMPLE DATA | = [NRC|NF T TR T
T or | DESCRIPTION OF MATERIAL | xo0___% oo L2 ,
T 15cm. | o CLASS| F 10 30 50 70 20%
Notes:
1. Located about 15m. from access
road to microwave tower and 60
m. east of Mayo Highway.
2. Flat ground. White spruce to 18
m. A few trembling aspen to 12m.
A few Lodgepole pine to 18m.
Highway cuts into silty gravel.
3. Hole augered to 1.75m. Drilling
mud used from 1.75m. to 9.45 m.
4, Piezometer installed to 5.7 m.
‘ JOB No. AL0889
: PROJECT Dempster Highway Pipeline
<z Klohn Leonoff Consultants Ltd. -5 ioum 3573, nite 1 of c..
%’ch:vu & GEOTECHNICAL ENGINEERS | HOLE No. 77-2
. | DATE Sept.1/77 PLATE




GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT Dempster

Highway Pipeline

LOCATION

CiIVIL & GEOTECHNICAL ENGINEERS

HOLE No. 77-2

DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5xq. LOCATION Sheet No. 18 Appendix C COHESION - Kg./Sg.cm.
| _a |PERMAFROST 02 | o6 | 0 | 14 s
F_HT' DROP 76 em. Q ELEVATION BEIELD VANE D1 AB VANE B UNCONEF.
samrie oA | % [NRCTNE WIS,
| BLOW ” or DESCRIPTION OF MATERIAL X o 0 —————— X
CEPTHITYPE [Tstm N ACLASS] F 10 30 5070 __90%
= 0.15 TOPSOIL
B 7 SILT 3
] ~ some sand
o 53/ - trace gravel |
~—1 SPT {7cm |2 ] 1.2 "gravel ~
L 1 SILT & SAND-trace of gravel
B 3} +5 R
2 8 i
| NE BEDROCK
-3
%
o 31 }' poorly consolidated
—— 80 sandstone layer
| SPT hoeml 2
|
| B 6
5
R
|
|
b
t— B 8
t B 9 6.5 m.
END OF HOLE
} 7 Notes:
| 1. Hole located in undisturbed
‘ ground, 45m. east of Mayo Hwy.
2. Flat ground. Trembling aspen
to 8m., white spruce to 10m.
3. Hole augered to 1.5m. Air
| used as drilling fluid below
| 1.5 m.
| L, Refusal to split spoon on gravel
at 1.0 m.
JOB No. ALOB89
PROJECT Dempster Highway Pipeline
i LOCATIONMP 342.5,.3 mile L. of C.L.

CIVL

5 GEOTECHNICAL EGINES HOLE No. 77-3

DATE Sept.2/77 PLATE
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JOB No.  AL0889
PROJECT Dempster Highway Pipeline
LOCATION
HOLE No. 77-3 DEPTH
DATE Dec./77




TEST HOLE LOG

HAMMER WT. 63.5Kqg. LOCATION Sheet No. 18 Appendix C COHESION - Kg./Sa.cm.
_, IPERMAFROST T T 1T 1 T 1
HT. DROP 76 cm. | O ELEVATION g2 06 10 L4 18
< FIELD VAN AR VANE £ UN
SAMPLE DATA = | NRC.|NF PLASTIC WATER LQuIp
o~ LIMIT CONTENT LIMIT
S B @ | iass| % | DESCRIPTION OF MATERIAL | x=0__.% 0 o .
15cm. - C . 10 30 50 70 90%
;%%% 0.15 TOPSQIL
B v SILT AND CLAY
W 0.75 - some sand (Fil1) j
1 %y
spT 2 L SILT AND CLAY
] - some sand
7 2%% - little gravel
wrry - 1 b
B . 1.75 stiff (Till-1ike) | §
2 -
Q)
SPT
B v
3
SPT P
SAND
i B -~ fine
NE - and silt
SPT ’ - little gravel :
= grey
s | \
6
SPT
7 |
SPT
8
SPT
9 9.0 m.
END OF HOLE
10 (Cont'd.)
_ JOB No. AL0889
PROJECT Dempster Highway Pipeline
f‘&?_‘:% CnSUtn t' LOCATIONMP 340.7,.4 miTe R. of C.L.
&5 CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-4
DATE Sept.2/77 PLATE
K.L.C. " METRIC




TEST HOLE LOG

HAMMER WT. 63.5xq.

HT. DROP

76 em.

PERMAFROST

LOCATION

COHESION -

Kg./S%a.cm.

ELEVATION

SAMPLE

DATA

DEPTH

TYPE

BLOW

15cm,

Noj

S5YMB0L

NR.C.

CLASS

N.E.
or
F,

DESCRIPTION OF MATERIAL

LU
0.2

PLASTIC
LIMIT

T

0.6
FIE ANE

T 1T T
1.0

1
1.4

Ab VANE

WATER
CONTENT

LB
1.8

uquip
LimiT

1.
2.

3.

b,
5.

Notes:

Hole located 40 m. west of Mayo
Highway and 45 m. south of creek
Hummocky ground slopes 4  toward
the creek. Ground surface cov-
ered with shrubs, white spruces,
to 20 m,

Hole augered up to 6.0 m. Air
used ‘as drilling fluid below
6.0 m.

Samples after 8.5m. could not

be recovered due to caving.
Piezometer installed to 3.0 m.

£z Klohn Leonoff Consultants Ltd.

CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-4

JOB No.

AL0OS89

PROJECT

Dempster Highway Pipeline

LOCATION MP 340.7,.4 mile R. of C.L.

K.L.C.~ METRIC

DATE Sept., 2/77 PLATE




GRAIN SIZE CURVE
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JOB No.  ALO889

PROJECT pempster Highway Pipeline
,.:‘_&g.. KlthenoﬁCosltants t COCATION

CIVI&. GETECHNIENlNEERS HOLENO 77_,,[‘ DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5kq. LOCATION Sheet No. 19 Appendix C COHESION - Kg./Sa.cm.
_, |PERMAFROST ;lz T Olb T \To T 1 T u
HT. DROP 76 «em. 8 ELEVATION W EIELD YANE (N LAS VANE gjgﬁggﬁ
SAMPLE DATA | £ ] NRC.INF PLASTIC WATER uauio
BLOW v or DESCRIPTION OF MATERIAL Xmme— —— — 0 m—— x
DEPTH TYPE s N CLASS| F. o 30 so 90 sov
0.1 Organic Cover ,@
SAND /
1 - fine C{
> - some silt
- trace of gravel
- brown
Z 6
SPT{ 7
7
3 3.0
NF
SY 1 SI1LT AND SAND
3 - trace of clay o)
SPTI - slight plasticity
b - layers of fine gravel
- grey
1
2
5 | SPT| 2
6 I
5
SPT 5 R
7/
3
SPT 3 7.3
2
SILT AND CLAY
8 - trace of fine sand
- low plasticity A
>Y 8 - laminations of sand &
clay
9 - sand layers
2 ] - soft to firm
sPT| 4 |g Togrey 0]
10 7 (cont'd.)
JOB No. ALO839
PROJECT Dempster Highway Pipeline
LOCATION Yukon River Crossing
HOLE No. 775
DATE Sept. 3/77 PLATE




TEST HOLE LOG
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{

£ mia

| HAMMER WT. 63.5xg.

TEST HOLE LOG

HT. DROP

76 cm,

PERMAFROST

LOCATION

ELEVATION

COHESION -

Kg./5q.cm.

T 1
0.2

1
0.6

T T
10

T
1.4

T
18

@ FIELD VANE O\ 1A VANE BT UNCONF.

SAMPLE

DATA

DEFTH

TYPE

BLOWY No]

15¢m,

SYMBOL

NRC.

CLASS

N.F.
or
F.

DESCRIPTION OF MATERIAL

PLASTIC
LIMIT

10

WATER
CONTENT

LiQuip
LIMIT

21

22

23

SPT

MR —

NF

AS ABOVE

22.5m.

END OF HOLE

NOTES:

1.

Hole located at 3 km. east of
Mayo Highway and 30 m. west of
Yukon river. Flat ground
surface.

Hole surrounded by short
pasture grass, mountain
cranberry, trembling aspen
(5-6m.), white spruce (6-9m.)
(some around 20m. high about
LOom, west of hole).

Mud drilling from O.5m.

Free water at 2.4m. in a well
located 1km. south of hole.

Sample No's. 3, 5, 11 & 12
not recovered due to caving.

Piezometer standpipe installed
to 6.0 m..

CIVIL

lohn Leonoff Consultants Ltd.

& GEOTECHNICAL ENGINEERS

e

JOB No. ALO

89

PROJECT

Dempster Highway Pipeline

LOCATION Yukon River Crossing

HOLE No. 77-5

DATE Sept. 3/77 PLATE

I - WETRIC




GRAIN SIZE CURVE
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JOB No. ALOD889

. Klﬂhn LeonOﬁ ConSUItantS Ltd PROJECT Dempster Highway Pipeline

’Q‘&w CiVIL & GEQOQTECHNICAL ENGINEERS HOLENO77_5 DEPTH

DATE November 1977




t TEST HOLE LOG
HAMMER WT. 63.5%¢. LOCATION Sheet No. 18 Appendix C COHESION - Kg./5q. cm.
f _, |PERMAFROST 02 | os | 1o | 14 | 1
HT. DROP 74 cm, Q ELEVATION GFIELD VANE O 1AB VANE B? UNCONE
SAMPLE DATA E NR.C.INF PLASTIC NATER uauio
;DP o] or | DESCRIPTION OF MATERIAL | x2l__.% 0 — e x
EPTH TYPE Ha=XIN CLASS| F 10 30 50 70 20%
0.10 TOPSOIL
| B ¢
' SILT AND CLAY
] 8 - little sand
| spT| 10 |2 - little gravel
‘ 12 - low plasticity
8 - brown to 1.5 m. then
| grey
1.2 7
SPT 7 14
L
B 3
3 7 3.0
SPT| 12 |6
16 ({
B L 7
b 8 ||
SPT| 54/18 SAND AND GRAVEL
B 10¢:m_~<L NF. - trace to little silt
- brown
5 B 701 ;
%g 11
P InE
SPT E3
6
B 12} '
30—
SPT | 34 13§
7 4o [ 7.0 )
B 14
34 — SAND
: SPT ]-52/1 - and silt and clay
. -—~—-~ - some gravel
5 TEk (Tinn) &
.
9 50 | |
SPT| su/f17 <§
7-5_F
Chi. r__‘\_
}10 B gl - 10.0 m. (Cont'd.) .
' END OF HOLE JOB No. ALOE89
PROJECT Dempster Highway Pipeline
| :
4z Klohn Leonoff Consultants Ltd. o ronm 35 T.0TriTe R of ToL
@ cuvu & GEOTECHNICAL ENGINEERS HOLE No. 77-6
__ DATE Sept.20/77 PLATE
L.L.C METRIC




TEST HOLE LOG

HAMMER WT. &3.5kp, LOCATION 'cor:esn?ul- K]g.qsq.l:m.' :
HT. DROP 76 cm. § PERMAFROST ELEVATION O b vioe Atsy ane BB uncos
SAMPLE DATA | 2 | NRC.|NF PLASTIC WATER Lguio
e oW or | DESCRIPTION OF MATERIAL | 7 ___ S
T5cm. CLASS| F 1030 80 70 ___90%
Notes:
1. Hole located 15 m. northwest of
Mayo Highway.
2. Terrain slopes 50 towards the
highway. Ground surface covered
with shrubs, white spruces 3m.,
Lodgepole pines and mountain
cranberry.,
3. Hole augered up to 4.0 m. Air
used as drilling fluid below
Lo m,
L. Water encountered at 9.0 m.

|

l

el

WA
;Ti}’

Kiohn Leonoff Consultants Ltd.

CIViIL

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 342.7,.1 mile R. of C.L.

GEOTECHNICAL ENGINEERS | HOLE No. 77-6

DATE Sept. 20/77 PLATE

LG - METRIC




GRAIN SIZE CURVE
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REMARKS:

{00

JOB No. AL0OB39

PROJECT - Den High Pipeli
«=: Klohn Leonoff Consultants Ltd. -~ SRAler Tomey S rellne

3 mnewasceneremmy | LOCATION

W
&
w3

CIVIL & GEOTECHNICAL ENGINEERS HOLE No. 77_6 DEPTH

‘DATE Dec./77




TEST HOLE LOG

HAMMER WT. 63.5kq. LOCATION Sheet No. 18 Appendix C COHESION - Kg./%q.cm.
_ |PERMAFROST | S L L L P AR A A
HT. DROP 76 em. | O ELEVATION 0.2 0.6 1.0 1.4 1.8
=4 FIE AN AR VANE 8
SAMPLE - DATA = | NRC.|NF PLASTIC WATER uQuip
— T TEod] © or | DESCRIPTION OF MATERIAL | 21 __Z007 1
15em. ™ - CLASS £ 10 30 50 70 90%
ORGANIC SILT Pk
¥ - . ]
B T HeH 0.5 roots (Fitl) o
¥ L1
1 3 //
SPT 6 |2 b
7
B CLAY AND .SlLT XX**K
- trace fine sand
2 3 ~ trace of gravel \
SPT| 5 |4 - medium plasticity D)
5 - laminations of fine sand
B - brown to 3m. then grey
3 6
SPT 6 |6 .
3 A
B NF.
1 4 4.0
SPT 6
6 ©
B 9] 7‘:
5 : 5 |
SPT| 9 ho ci
? f—
B 11 GRAVEL
6 - some silt
5 L - little sand
SPT 7 12 .- cobbles {
1h - grey
/ 15 1|
SPT| 38 [13 &
L7
8 5
SPT| S4/(14
licm L...._.._ o
SPT| o [15p%0
9 £ 9.0 m.
S END' OF HOLE
&
10 (Cont'd)

JOB No.  AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 337.4,.7 mile R. of C.L.

HOLE No. 77-7

DATE Sept. 4/77

PLATE




TEST HOLE LOG

1. Hole located 30 m. from Mayo

2.

Highway.

Flat ground. Ground surface
covered with short pasture grass
shrubs; white spruces to 25 m.

. Hole augered up to 5.5 m,
Drilling mud used from 5.5 to

9.0m.

HAMMER WT. 63.5K9, LOCATION COHESION - Kg./Sa.cm.

_, {PERMAFROST 0'2 T o'a J ‘IO T ‘1‘ T \l‘
HT. DROP 76 cm. o ELEVATION FIELD VAN AB VANE L we_|
SAMPLE DATA E N.RC N.F‘ PLASTIC WATER LIQuUID
LIMIT CONTENT LIMIT

T Teoa] or | DESCRIPTION OF MATERIAL [ x-—__.C= 0 mmmm e :
PE Mg em. |NY CLASS| F. 10 30 50 70 90%

Notes:

%‘*

2 Klohn Leonoff Consultants Ltd.

& cuvu 2 GEOTECHNICAL ENGINEERS

JOB No. AL0889

PROJECT Dempster Highway Pipeline
LOCATIONMP 337.4,.7 mile R. of C.L.
HOLE No. 77-7

DATE Sept.k4/77  PLATE

£.L.C. - METRIC




GRAIN SIZE CURVE
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JOB No.  AL0889

PROJECT D Highway Pipel ]
Leonoff Consultants Ltd. - —5 — "o pe e

S civiL ETECHNICALENGlEES HOLE No. 77-7 DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5Kq. LOCATION Sheet No. 18 Appendix C COHESION -~ Kg./5a.cm.
s |PERMAFROST 02 | 06 10 14 18
HT. DROP 76 cm.| B ELEVATION B b yane {5 Las vane B uncone |
SAMPLE DATA | = [ NRC.[NE UM cONTenT e
oW - or DESCRIPTION OF MATERIAL X o o e Y —. X
DEPTH TYPE pyse i Noy CLASS| F 1030 . S0 70 20%
Y 0.15 TOPSOIL
v
L~
B T
1 10
SPT| 17
18
B
2 .
9 GRAVEL AND SAND !
SPT| 16 - trace to little silt S
16 - sand stratifications
B - brown
3 10
SPT1 17
17
I
18
SPT} 27
5y NF.
SY ¢
5
24
SPT | 24 .
6 23
24
SPT| 34
7 | 29
18
SPT} 39
35
SPT| 39
9 h9
14
SPT| 32
53
10 10.0 m, (Cont'd)

JOB No. AL0889

PROJECT Dempster Highway Pipeline
«z» Klohn Leonoff Consultants Ltd. rocyionm 3368, 3 mite R of C.1

CF L s GEOTECHNICAL ENGINEERS [HOLE No.  77-8

DATE Sept.4/77 PLATE

K.L.C. - METRIC




TEST HOLE LOG

HAMMER WT. 63.5Kkg, LOCATION lcol-lcesul:m{ ﬁg.j/sq.lc....l :
PERMAFROST
. oror e | 3 oo vt 418 e
(-] . L
SAMPLE DATA | £ | NRC.|NF PLASTIC ateR tauio
BLOW v or DESCRIPTION OF MATERIAL R 0 X
DEPTH TYPE oot No CLASS! E 10 " 50 70 0%
;; GRAVEL AND SAND
- - some silt
SPT |5hfoft 3 {1 NF some
, 10cm 3‘=3ﬁ 10.75 m. (Tiv1-1like) BNF
R END OF HOLE
Notes:

1. Hole located at 0.5 km north of
43,0 km. post on Mayo Highway
by the side of a trail.

2. Flat ground. Small hillock on
north side. Ground surface
covered wtih shrubs & dry grass.
White spruces, lodgepole pine
to 1.5 m. and trembling aspen
to 8.0 m.

3. Hole augered up to 1.5 m.
Drilling mud used from 1.5 to

' . 10.75 m.

12

JOB No. AL0889

PROJECT  Dempster Highway Fipeli
5 Kiohn Leonoff Consultants Ltd, [EeCL e e e

CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 778
DATE Sept.i/77 PLATE




GRAIN SIZE CURVE
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JOB No, AL0OB89

PROJECT Den Hiah Pipell
Klohn Leonoff Consultants Lid. T_Dempster Highway Pipeline

%" Bt e, | LOCATION
Q’ CIVIL & GEOTECHNICAL ENG!NEERS HOLENO 77_8 DEPTH
DATE Dec/77




TEST HOLE LOG

. HAMMER WT, 63.5Kq.

LOCATION Sheet No. 18 Appendix C COHESION - Xg./Sa.cm.
| = |PERMAFROST o2 | 08 | 1o | a4 | 1s
)‘ HT. DROP 76 cm. g ELEVATION @FLELD VANE (N LAS VANE BT UNCONE.
| SAMPLE DATA - NR.C.INF PLASTIC WATER LQuid
\ > LIMIT CONTENT LIMIT
‘ o] or | DESCRIPTION OF MATERIAL | «oo___% P '
LDEPTH TYPE Hisrm: . CLASS| F : 10 30 50 70 $0%
' 0.1 TOPSOIL A
B SILT AND SAND @i/
0.75 - little clay
] 5 SILT AND CLAY \
| SPTY 9 (2 -sand laminations & layers 5
? 111 1.5 - organic inclusions NP
B —2—-':0\,\ C
2 v
113
.’-’“‘-/’\
¥ SILT AND CLAY & SAND
1k T\\(-:;: - little gravel
| 3 | SPT {42 |4 .}',:(‘-l - cobbles S
b5 Y - low plasticity
oA - very stiff
B tl;‘fl/’:f NF. - brown
4 15 V7
vam O Titl
SPT gg 6 i (Ti11) % "
18 :::I::il\_
s | 5PT| 28 [T :
6 16
SPT | 26 0
27 f
7
7.2
5h
SPT | 60 (J)
8
GRAVEL
9 | SPT| 68 9.15 m.
END OF HOLE
10 (Cont'd)
JOB No. AL0889
PROJECT Dempster Highway Pipeline
£z Klohn LeOﬁ »u,,.m LOCATIONMP 332.8,.5 mile R. of C.L.
Q:"’ Civil & GEOTECHNICAL ENGIN‘ERS HOLE No. 77-9
DATE Sept.5/77 PLATE

- METRIC




TEST HOLE LOG

HAMMER WT. ¢3.5k¢ LOCATION COMESION = Kg./Sa.cm.
o |PERMAFROST o2 06 | 10 | 14 | 1e
HT. DROP 76 em. Q ELEVATION B FIELD VANE ()1 a8 VANE P UNCONE.
SAWPLE DATA | % [NRCNF I A, e
& or | DESCRIPTION OF MATERIAL | soo_ . P "
DEPTH TYPE el TN CLASS| E 10 30 80 70 ___90%
' Notes:
1. Hole located 45 m. south of
49 km. post on Mayo Highway
and about 30 m. east of hwy
in disturbed ground.
2. Hummocky ground. Ground sur-
face covered with moss, shrubs
trembling aspen to 2.0 m.
3. Hole augered up to 3.5 m. Air
used as drilling fluid below
3.5 m.
4, Refusal to split spoon at 9.15
m. on gravel or boulders.
5. Hole dry on completion.
JOB No. AL0889
PROJECT Dempster Highway Pipeline

(e

C(VIL

¢ Klohn Leonoff Consultants Ltd.

& GEOTECNICAL ENGIN‘:ERS

LOCATION MP 332.8,.5 mile R.

of C.L.

HOLE No. 77-9

DATE Sept.

5/717

PLATE

L.

* METHIC




GRAIN SIZE CURVE
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JOB No.  AL0889

PROJECT Dempster Highway Pipeline

LOCATION

{‘:m.,_n" CIVIL. & GETCHILENGINEERS HOLE No. 77..9 DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5kg) LOCATION Sheet No., 17 Appendix C COHESION - Kg./5q.cm.
‘ _, |PERMAFROST T EVATION Jz T o'o T ‘lo T ] T 1
g Vgt
SAMPLE DATA NR.C.§ N.F. LIMIT CONTENT LIMIT
- e or | DESCRIPTION OF MATERIAL | x———___ D oo e e X
IDEPTH TYPE HotNo) cLASSs| F o 10 50 70 90%
oy 0.1 TOPSOIL /
B TJ CLAY AND SILT
] - some sand
! 6 - trace to little gravel
SPT1 10 |2 F - trace of organics
10 - medium plasticity
B . D X~
_ | 1.8 (Fitl)
2 13 _____":::-_‘-*""'-- /
| SPT | 21 |4 P
| s |2 bt
R GRAVEL AND SAND
3 18 : lt):g;:}t; to lTittle silt
SPT | 22 |6
22 |
NF
4 12 L
SPT |17 17 D
14 | F
34—
o 1spT{56 (8] 5.1
SAND AND GRAVEL
52 “little silt and clay )
6 | sPT |48 |9 LNy - cobbles and boulders
‘.’,}2 - grey
. 39 | 1557 "
7 | SPT {55 [z (Tin) &
For 1503
12 e
cm. p——
g8 |sPT| 2 |11|=— Bedrock or boulder
.G pr—
o
3
@ 8.65 m.
9 END OF HOLE
(Cont'd)
JOB No. ALOB89
PROJECT Dempster Highway Pipeline
L2 | Klohn Leonoff Consultants Ltd. oo, o8 55,0 3 mie 5. of o0
QL CIVIL & GEOTECHNICAL ENGlNEERS HOLE No. 77-10
DATE Sept. 5/77 PLATE

K.L.C.- METRIC




TEST HOLE LOG

CHAMMER WT. 63.5Kg/ LOCATION ,COHESJON 1— ﬁq.{Sq.Tcm‘l 1
PERMAFROST L

= 0.2 0.8 1.0 14 1.8

HT. DROP 76 cm. g ELEVATION FIELO VAN A5 VANE B8 UN _
SAMPLE DATA Z | NRC.{NF PLASTIC WATER uauio

> LIMIT CONTENT LiMIT

5 Elowla] or | DESCRIPTION OF MATERIAL X m R x
EPTHITYPE [isem 1N CLASS| F 1030 50 70 _90%

Notes:

1. Located about 25.0 m. north-
east of Mayo Highway, and
about 2 m. away from cut on

sloping ground.

2. Terrain slopes 25° westerly.
Ground surface covered with
short grass, shrubs, moss,
white spruce 25 to 30 m. and

trembling aspen to 10 m. Some
boulders located nearby.

3. Hole augered up to 2.5 m.
Air used as drilling fluid

from 2.5 m., to 3.5 m. Drilling
mud used from 3.5 m. to 8.65m.

4, Sample Nos. 11 & 12 could not
recover,

l
JOB No.  AL0889

PROJECT Dempster Highway Pipeline

ﬁ& KlonLeonConSItatS Ltd LOCATIONMP 329.4,.3 mile R, of C.L.

Mﬁ BB i T 4 TR A e O ST DR e et "
W CIVIL & GEOTECHNICAL ENGINFERS HOLE No. 77-10

DATE Sept. 5/77 PLATE

K.I..C. - METRIC




GRAIN SIZE CURVE
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JOB No. ALO889

PROJECT Dempster Highway Pipeling

LOCATION

cwu.& OTCNICA ENGINERS HOLE No. 77-10 DEPTH

DATE Dec/77




TEST HOLE LOG

CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-
DATE sept. 6/77

HAMMER WT. ¢3.5Ks. LOCATION Sheet No, 17 Appendix C COMESION - Kg./Sa.cm.
_, [PERMAFROST T T T T T T
HT. DROP 76 em. } O ELEVATION 0.2 06 10 1418
a FIELD VAN 48 VANE B2 UNCONF.
SAMPLE DATA | £ | NRC.|NF PLASTIC WATER LQUID
CONTENT LMY
s EIOH “ |oiaee| | DESCRIPTION OF MATERIAL | «=I__. oot .
1S5em. — L Ss F- 10 30 nso 70 90./.
R 0.15 TOPSO (T vz
SILT %
B i - little sand
- trace of clay
1 - trace of organics
2 1.1 - light brown
SPT 6 2 SILT
B 3] - coarse
- some sand
2 g I - trace of clay
spT | 6 |4 - light brown
B 5 “‘5" ] 2'5 e A
m CLAY AND SILT
27
3 7 %éé 3,0 ~ trace sand
Pt
11 . SILT AND CLAY /
SPT 7207 . z
B 13 éééé NF - little sand S
,%gé - low plasticity
4 f%éé - light grey brown
11 777
i
95%%%
%537
Vi
12 | B ¢
SPT ]
15 )
B L
spT |12 12111
777
8 |16 hkxli] .
nry
SpT | 14 %???
19 ]
B Aé” 7.5m. G
END OF HOLE
Notes:
1. Hole located 80m. west of Mayo
Hwy. at Km. Post 65.8.
2. Flat ground. Vegetation of
shrubs, white spruce trees
20-25m., and trembling aspen.
3. Hole augered up to 7/.5m.
4. Hole dry on completion.
JOB No. AL0889S
PROJECT Dempster Highway Pipeline
» Klohn Leonoff Consultan . :
b WO mem.ﬂ MM»"*W-W .,u;'w‘-'_w LOCATlON MP322 .O, 0. 8 mi le R, of C.L

11

PLATE

K.L,C. -

METRIC




GRAIN SIZE CURVE
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JOB No. ALOB89

PROJECT Dempster Highway Pioeline

LOCATION

HOLE No. 77-11 DEPTH

DATE Dec/77




-

TEST HOLE LOG

HAMMER WT. 63.5Kg. LOCATION Sheet No. 17 Appendix C COHESION - Kg./Sq.cm.
T = [PERMAFROST o‘z l ofe I \fo ‘ 1'; ' 1?3
:IT. DROP 76 cm, 2 ELEVATION @EIELD VANE O\ 1AB VANE BY uNcONE
SAMPLE DATA E NR.C.INF Ptf:nc c\gﬁrree‘:n in&({!'o
~ wrme— & or | DESCRIPTION OF MATERIAL | xoi_..% ool X
EPTH TYPE Feem Ny CLASS] F. 10 30 S0 70 ___90%
< 0.1 Organic Cover p= P
7 SILT AND SAND |4
B L - little gravel C”J’
1 1.0 - brown J
4 .
SPT g 2
B I SAND AND SILT
- some gravel
2 ) - trace of clay
$pT 8 T - slight plasticity
10 - rusty silt & sand pockets
B - brown
3 Till like
18 ( fke)
spT | 43 '
B | 49 NF { XX
4
T 38
ST | 62 ?
5
B L3
SpT (65 for %
13em
6
] 41 5
SPT ?’iﬁig l(_ gravel layer
-QL—-SPT 54 7.1 m.
for END OF HOLE
bens Notes:
8 1. Hole located about 450 m, east
—] of Mayo Highway.
2. Terrain slopes 10° towards south
Ground surface covered with
shrubs, mountain cranberry,
white spruces 20 to 25m. and
trembl ing aspen 20-25m.
3. Hole augered up to 3.5m.. Air
used as a drilling fluid from
3.5m. to 7.1m.
L. Hole dry upon completion.
JOB No. AL0OBE9
: PROJECT Dempster Highway Pipeling
&iﬁ? methmnwwL,e;O, Ltd LOCATION MP315.2, 0.4 mile R ¢f C.L.
et CHVIEL & GEOTECHNICAL ENGINEERS HOLE No. 77-12
DATE Sept. 6/77 PLATE

- METRIC
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GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

Klohn Leonoff Consultants Ltd,

LOCATION

g cuvn_ & GEOTECHNICAL ENGINEERS

HOLE No. 77712 DEPTH

DATE Dec./77




TEST HOLE LOG

HAMMER WT. 63.5k. LOCATION Sheet No. 16 Appendix C COMESION - Kg./Sq.cm.
PERMAFROST LR B B R B S B
HT. DROP 76 cm. | B ELEVATION O b VA A e ane B uncon
oy
SAMPLE DATA g NRC.INFE PLASTIC WATER LiQuid
LIMIT CONTENT MIT
e - or | DESCRIPTION OF MATERIAL | som_ .. P
DEPTH TYPE M2 Ne CLASS] F
m. - - 10 .. 30 50 70 90%
el 0.1 TOPSOIL P
B 1F2
1
SPT
GRAVEL
- some sand
2 - trace to little silt
SPT
3 SPT NF
SPT Lo ~5ilt and clay laminations
L
SPT
5
©
SPT
6
SPT J15em 6.45 m.
END OF HOLE
Notes:

1. Hole located about 50m. north-
east of Braeburn Airship

2. Flat ground. Vegetation con-
sists of shrubs, mountain
cranberry & trembling aspen
8 to 10 m.

3. Hole augered up to 0.5m..
Drilling mud used from O.5m.
to 6.45m.

ClIVit

Klohn Leonoff Consultants Ltd. /525

R et i, S e

JOB No.  AL0889

Dempster Highway Pipeline

LOCATION MP309.4, 0.2 mile R, of C.L.

5 GEOTECHNICAL ENGINEERS |HOLE No. 77-13

DATE Sept. 9/7/

PLATE

K.L.C.- METRIC




GRAIN SIZE CURVE
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JOB No.  AL0889

PROJECT Dempster Highway Pipeline

LOCATION

CIVI & GEOTECHICAL ENGINEER HOLE No. 77_‘3 DERPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5xg. LOCATION Sheet 16 Appendix C COHESION - Kg. /sq.cm.
"HT. DROP g |PERMATROST ELEVATION 02 o 10 1
T. cm. '
- ] el G s s
SAMPLE ~ DATA P NR.C.INF. umrrl C‘gNTENT LuA.\l:'r
' ] - o | DESCRIPTION OF MATERIAL | xoo___% o h s
EPTH TYPE oo | Noy CLASS| F. 0 30 50 70 90%
bt
0.1 TOPSOIL |
8 //
SPT | 12 3
] 14 GRAVEL AND SAND q
] - some silt
sy - brownish grey
‘ 10
21 sPT} 7 ¢
: 2 ._
b
SPT| 6 [E )
3 40 L igo 3.0
2 By
SPT | 22 |5 Lk SILT AND CLAY & SAND
2> o - trace to little gravel
sPT | 37 16 FYn - slight to low plasticity
L Lo A NF
] 29 FROT - rusty silt & sand pockets
spT | 41 |7 Ly - brownish grey &
ool I G - stiff
12em| {3
_ 5] . 30 __léilj‘f (Til)
spT | 42 |8 s <?
51 b
1| B
. 1 2
ser |, for [5 [T X
13cm __’l\?’::;
. I‘\.-,|\_
7 L7
] 53 """'"‘\,':\;\\‘
'FOF _",‘/\__ é
SPT 10 20
Sem. o 4-dA
8 :2\’,‘1&
“1spT | 62 [TV 04 8.15 m.
| END OF HOLE
(Cont'd.)
JOB No. ALO889
PROJECT Dempster Highway Pipeline

ra

7. Klohn Leonoff Consultants Ltd. | c=rorwr3om.9, 77Te Ko T

T e N AL ENGINEERS [HOLE N 77-18
DATE Sept.7/7]  PLATE

K.L.C. - METRIC




TEST HOLE LOG

HAMMER WT. 63.5ks. LOCATION COHESION -

Kog./5q.cm,

PERMAFROST —
ELEVATION 0.2

HT. DROP 76 cm,

NR.C.|NF PLASTIC

SAMPLE DATA LIMIT

SYMBOL

SEPTH TYPE (RMMWINGE — fciass| F

4
0.6

OFIE ANE

T

i
1.0

I
1.4

Ap vane B3

WATER

CONTENT

T
1.8

LIQuUID

LIMIT

or DESCRIPTION OF MATERIAL X — - 0 — e m X

Notes:

1. Hole located atKm post 96 and
300 m. east of Mayo Highway
powerline pole.

2. Hummocky ground. Vegetation
consists of white spruces,
trembling aspen, and mountain
cranberry. Gravel exposure

] 12 m. north of hole. Terrain
about 50m. off the hole,

| sloping westwardly.
| , 3. Drilling mud used from 0.0 m.
to 8.15 m.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

Fe Kiohn L eonoff Consultants Lt

LOCATIONMP 304.9,.5 mile R. of L.

L.

,u.r,y_ KR TP o e A e RYE e el £ R i ol R e
52 #C

an & GEOTECHNICAL ENG!NEERS HOLE No.77-14

DATE Sept.7/77 PLATE

K.L.C. - METRIC
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION

HOLE No. 77-14 DEPTH

DATE Dec/77




TEST HOLE LOG
HAMMER WT. 63.5ks. LOCATION Sheet No. 16 Appendix C COHESION - Kq./Sq.:m.
_ JPERMAFROST 012 T 0'6 T 110 ‘I‘ T I
HT. DROP 76 o 8 ELEVATION @ FIELD VANE GLAE VANE ﬁ QNQQNF
SAMPLE DATA | £ | NRC.INF PLASTIC WATER (QUID
T TEow ] © or | DESCRIPTION OF MATERIAL | (Z0__ 200
15cm. qu. ] CLASS| F 0 30 50 70 90%
e 0.15 TOPSOIL
7 s
SPT | 11 |1 EOss
! 12 850
L0 NF
SY _?;__
. 7 1
2 SPT 7 13 GRAVEL & SAND o)
. 10 - fine to coarse
- trace of silt
22 | | - layered with gravely
SPT .29 l! sand
3 43 | ie - cobbles
16 foc 3.2
SPT | 53 |5 [oF
for| 8cm =
SPT | 32 |6
L jfor | 52 >
10cm
SPT | 53 |7
5 . 63 |
SPT | for |8 :
12cm p—i -
N
6 1 2
14
SPT | 19 9 > E&
| 0
: : \
*PT 129 |19 7.5 SAND AND SILT P
— - little to some gravel
g C [N Vr - non plastic
— Vx - trace of oxidation
C 12¢ - pockets and lenses of
[ ] Nbn sand and silt
] - grey
9
] Vx
¢ _]3!: Nbn ]-— -gravel layer G{\O
10 ¢ Mj (Cont'd.)
JOB No. AL0889
PROJECT Dempster Highway Pipecline
S \lohn_Leonoff Consultants Ltd. |5 vionw 255,78 wite ®ooF oL
Q,, CiViL & GEOTECHNICAL ENGINEERS HOLE No. 77-15
DATE Sept./-9/77 PLATE

K.L.C. - METRIiC



—

TEST HOLE LOG

HAMMER WT. 63.5xy LOCATION COHESION - ¥g./Sa.cm.
‘ 1 |PERMAFROST AR T o T AL
jT' DROP _ 76 em. 8 ELEVATION FIELD VAN AB VANE | NE.
SAMPLE DATA £ | NRC. PLASTIC WATER UQUID
- LIMIT CONTENT LIMIT
ey Py £ W B DESCRIPTION OF MATERIAL | xo-—_-= Do ‘
reT EXTH CLASS} F 1030 so 70 90%
c 15FEEE
%ﬁ —4il As above.
SPT 16 ;
11 37 1% P
83
SPT 72 17 11.45 m, *
END OF HOLE
12
Notes:

].

2.

. Thermistors installed at 0.5m.,

Hole located 160 m. northwest of
Mayo Highway at Km post 104.k
Flat ground. Ground surface

covered with trembling aspen

7 m., a few tiny white spruces
and willows. Gravel exposures
about 20 m. north of hole. Poly-
gonal cracks noticed on ground

surface near the hole.
Driliing mud used from 0.0 m.
to 11.45 m.

1.5 m., 3.0m and 4,5m,

R

IvitL

&« Klohn Leonoff Consultants Ltd.
. B R S A T T
& GEOTECHNICAL ENGINEERS

JOB No.

AL0B89

PROJECT

Dempster Highway Pipeline

LOCATIONMP 299.1,.6 mile R. of C.L.

HOLE Neo. 77-15

- METRIC

DATE Sept.9/77 PLATE




GRAIN SIZE CURVE
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JOB No. ALO88Y9

PROJECT Dempster High Pipeli
Klohn Leonoff Consultants Ltd. [ -—-—

GEOECHICALENGINEERS HOLE No. 77-15 DEPTH

DATE Dec/77




TEST HOLE LOG
HAMMER WT. 63.5Ks. LOCATION Sheet No. 15 Appendix C COHESION - Kg./5aq.cm.
= PERMAFROST _OTZ ' Ofb l ‘IfO ‘ 1'4 I 'Il!
HT. DROP 76 em. g ELEVATION @FIELD VANE O LAB VANE !.E e
SAMPLE DATA | = | NRC.[NF PLASTIC WATER uau
W] or | DESCRIPTION OF MATERIAL | x-—---= S, —x
TY o rm | N . CLASS| F 10 . 30 50 70 90%
= 0.1 TOPSOIL -
SAND - some gravel
B 1] - little silt
0.8 - trace of organics
1 91 |
SPT 1412 GRAVEL
21 S - fine to coarse
5Y ?D ]— gravely sand
2 15D
17
SPT 19| 4k Gx
12 =18 2.5
SPT 16 | 5{
3 20 |
8 ™ SAND
SPT 8|6 - fine to coarse 4
12 e - little gravel
SY | 7 - trace of silt o)
4 12 NF - stratified with sandy
SPT 918 gravel
81 - layers of fine sand
Sy 3 - light brown
5 4
51 |
SPT 4 11o¥:
g pe
SPT 11T 11E
6 9 ;
6 [k
SPT 12}
7 »
8 ey
7 9 7.0
sPT | 1013}
1 SAND
- fine
8 1Lk - trace to little silt
SPT | 11 [14f - trace gravel
120 - grey
9
10 +—
SPT 11115 d)
12{.
(Cont'd.)
10
JOB No. AL0O889
PROJECT Dempster Highway Pipeline
o= K]_ohn Leonoff Consultants Ltd. F oo 55,5 5 mite & of C.L.
ﬁ‘, CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-16
DATE Sept.8/77  PLATE

K.L.C. -~ WETRIC




TEST HOLE LOG

HAMMER WT. 63.5k;. LOCATION COHESION - Xg./53q.cm,
PERMAFROST L as | 1o | 4y
- 0.2 0.6 10 1.4 18
HT. DROP Té em. 8 ELEVATION FIELD VANE AB VANE B |
SAMPLE DATA -3 NR.C.INF PLASTIC WATER LQuib
o LiMIT CONTENT LIMIT
— e or | DESCRIPTION OF MATERIAL | xo-oo_C 0 e m x
EPTH TYPE Fisem. CLASS| F 10 30 50 70 90%
23 g As above.
NF 0]
SPT | 20 10.45 m
END OF HOLE
11 Notes:

1. Hole located 100 m. north of
pond and about 115.6 km post
on Mayo Highway.

2. Hummocky ground. Ground surf
covered with trembling aspen

10 m., white spruces 20-30 m.

in height northeast of hole.
3, Hole augered to 0.5 m. Drill

mud used from 0.5 m. to 10,45m.
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JOB No.

AL0889

Dempster Highway Pipeline

PROJECT
@:‘ lh QOff CO“SUltantS Ltd LOCATION MP 292.2,.4 mile R, of C.L.

& GEOTECHNICAL ENGINEERS | HOLE No.

77-16

DATE Sept

.8/77 PLATE




GRAIN SIZE CURVE
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JOB No. ALOBEY

PROJECT Dempster Highway Pipeline
~— Kiohn Leonoff Consultants Ltd. - -=<-
- IICEOTECHNICAL ENGINEERS | WOLE No. 77-16 DEPTH

DATE Dec/77




TEST HOLE LOG
HAMMER WT. 63.5xg. LOCATION . A dix C COHESION - Xg./Sa.cm.
s [PERMAFROST e R e men 02 | os | 16 | 14 18
HT. DROP 76 <m. 8 ELEVATION ©FIELD VANE (N1 AB VANE BT UNCONF.
SAMPLE  DATA E NR.C.INF Pt;\:‘TTrc c‘é‘ﬁ'é?u mn‘]"ro
v or DESCRIPTION OF MATERIAL Km — e 0 - ——— X
DEPTH TYPE [EIQWI\ (| crass E o s 70 eow
0.1 TOPSOIL
VOLCANIC ASH
B SILT - little sand
0.75 - trace organics
1 16 SAND - fine to coarse
SPT 9 - little gravel :
8 NF. - trace of silt
B 1.75 - brown
2 9
SPT | 21 !
43
32
3 |SPT gg GRAVEL
spr | 1 3.2 - fine to coarse
%i - little sand
17 - trace of silt
L; SPT %% - grey
20 =
SPT 26 e
17
SPT S
5 18 50
SPT ;g i
6 \
SPT
SPT
7
SPT ‘
57 L J.00] 7.50
mp
g |spT | 3¢ | SILT AND CLAY
] é%g - little sand
SY 15 éé% v - trace gravel
- ?%é r - low plasticity
’/é%é - laminations of sand &
1 B silt
éé? " - light brown "
%7
c e 17
spT | 37 gggg (Cont'd.)
10 27 5?? Cont '
JOB No. AL0889
PROJECT Dempster Highway Pipeline
g E“!Php LeonOff COHSUltantS Ltd. LOCATION MP 289.3,.1 mile L. of C.L.
CiIVIL & GEOTECHNICAL ENGINEERS |HOLE No.  77-17
DATE Sept. 10/77 PLATE




TEST HOLE LOG

HAMMER WT. 63.5Kq. LOCATION COHESION = Kg./Sa.cm.
_, |PERMAFROST :I;l o‘a T ‘lo T 11.‘ T 113
HT. DROP 76 cm, g ELEVATION QF'IELDVAI*;IE QLAlB VANE E’UNCQ'NF-
SAMPLE DATA E N.R‘c. PLASTIC WATER LQuId
LIMIT CONTENT LIMIT
—TEow ] DESCRIPTION OF MATERIAL | «Z——__C P x
TYPE Fisem (N CLASS 1030 50 70 _ 90%
SPT g 18 ©
9 As above,
11
sy 19
N
12 11
SPT| 11 j20
51 |
13
14
15
SPT
21
(pushed) : coft
16
Notes:
NF1 1. Hole located about 150 m. south
west of Mayo Hwy. and 300 m
south of camp site. )
17 2. Flat ground. Surrounding terr-
ain is hummocky. Ground surface
covered with shrubs, white
spruces 8-9 m and trembling
g / aspen 7-8 m.
! 3. Hole augered up to 1.5m. Air
used as a drilling fluid from
1.5m. to 2.5m. Drilling mud
/ used from 2.5m. to 20.0 m,
19 / .
20 20.0 m END OF HOLE
: JOB No. AL0889
T 4 PROJECT Dempster Highway Pipeline
”n% E;JQ Cnnts LOCATION MP 289.3,.1 mile L. of C.L.
N7 CiVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-17

DATE Sept. 10/77 PLATE




GRAIN SIZE CURVE
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JOB No. ALOB39
PRQJECT Dempster Highway Pipeline
iiohn Leonoff Consultants Lid.
R A T T eswwors | -OCATION
CIVIL & GEOQTECHNICAL ENGINEERS HOLE No. 77_]7 DEPTH
- | DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5xg LOCATION Sheet No. 15 Appendix C COMESION - X5, /Sa. cm.
o [PERMAFROST o2 06 10 4 18
HT. DROP 76 <m. Q ELEVATION @EELD VANE O\ tAB VANE E7 UNCONE.
sampie_OaTA_| = [NRCTNE W, e
BLOW “ or DESCRIPTION OF MATERIAL X e — 0 — e X
DEPTHITYPE [Tsem. | CLASS| F 1030 80 76 90%
0.12 TOPSOIL
B K /
SILT AND SAND
1 2 | - trace of gravel
3 - trace of organics
S:T b 1%_ - dark brown NP dé
Fill?
: B ) /
2
SPT| 2 |4 d
g | 3 E 7)
3 2 3'0 ; {
spr| 2 G
7 <§
B
SAND /
4 6 - fine
8 - some silt CL
SPT b NF - trace of clay
B - trace of gravel
5 - silt laminations & layer
2 - 1ight brown
SPT| ), -
B ~— silt and clay lenses X
6 14 Vi
22
SPT) 23
B
7 17
20
SPT |11 é\
: b
: 23 8. /
SPT 3? GRAVEL AND SAND d
SPT 26 - trace of silt
9 %1 ; - stratified with sand
13 (N - light brown
SPT i 18520 . !
LLfnd = 9.46 m
It Ocm
10 END OF HOLE (Cont'd.)
JOB No. AL0889
PROJECT Dempster Highway Pipeline
= Klohn Leonoff Consultants Ltd

'Q ,‘,,7- mmﬂm"‘"’“ D I T R
civit & GEOTECHNICAI.

LOCATION MP 284.2,

.2mile R. of C.L.

ENGINEERS |HOLE No. 77-18

DATE Sept.11/77

PLATE

- METRIC




TEST HOLE LOG

HAMMER WT. 63.5x,. LOCATION COHESION - Kg./S5g.cm,
" _s |PERMAFROST A 016 T \Io T 11‘ T \'a
HT. DROP 76 cm. g ELEVATION @FIIELDYAP;E QLAIB vane b7 .
SAMPLE DATA Z ] NRC.INF PLASTIC WATER )
- LIMIT CONTENT LimIT
vy or
el POl © |cinss| | DESCRIPTION OF MATERIAL | x-'----- D :

Notes:

1. Hole located about 7-8m. north
of Mayo Hwy near KM Post 128.6.

2. Flat ground. Vegetation consists
of willows and white spruces to
25.0m. A hill located east of
the hole supports a vegetation
of white spruces and trembling
aspen to 7m. A cut b4m. high and
200m. wide is located at the
foot of this hill. Gravel,
sand and silt and some boulders
are exposed in the cut.

3. Hole augered to 8.5m. Air used
as drilling fluid from 8.5m. to
9, L45m.

JOB No. AL0889

PROJECT Dempster Highway Pipeline
‘;i:': Q‘EQQQ ,‘ CnSU|tantS Ltd. LOCATION MP 284.2,.2 mile R, of C.L.

& Vil L GEOTECHNICAL ENGINEERS |HOLE No. 77-18
DATE Sept.11/77 PLATE

K.L.C.o- METRIC




GRAIN SIZE CURVE
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JOB No. ALOB8Y

PROJECT pempster Highway Pipeline
ohin Leonoff Consultants Lid: M ocaron

""‘--» CIVIL & GETECHNICAL ENG!NEERS HOLE No. 77-]8 DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5Ks. PERMAFROST LOCATION Sheet 15 Appendix C _OI:or:es:?N : K]g./‘Sq.lcm.l :
= . 0.6 10 1.4 1.8
HT. DROP 76 cn. | O ELEVATION 0 v O\ ns VANE P UNCONE.
SAMPLE DATA | = [NRC[NF AT AT T youo
— e or | DESCRIPTION OF MATERIAL | xZZ- = ool 2 A
TH TYPE TN CLASS| F 030 so_ 7 90%
Ly 0.15 ORGANIC COVER |
n L
L} NF. SAND - trace of silt A
B 1Y - trace of organics G<
. 13 1.0l1.0 - brown \
spT | 19 X SAND AND GRAVEL N
19 Vx - trace of silt
B - lenses of organics and
c silt :
2 2.0 - brown
C SAND
Nbn - trace to little silt
NBR - trace of gravel
3 c Vx ~ laminated & stratified ~p
Ve with silt & organics
c - brown to 7.0m. then grey /
Vr
Vs ~— lce lenses *mm-1mm spaced @
41 €
. 2mm-5mm.
o é‘\
—
)
5 C <— some silt 'r__,..---"""
o lce lenses fmm-1mm spaced @
C 3mm-7mm.
6| ¢ d\
C)
C
7| ¢ 3
C ¥
Nbn
8 o ¢
¢ 8.5 Sg
c 4
9 GRAVEL AND SAND G
90 - trace of silt
SPT (for - layered with fineto
10cm medium sand
- b ish
10 rownish grey (Cont'd.)

civit

e eyt e 0

JOB No. AL0889

LOCATION MP 281.1,.8mile R. of C.L.

5. GEOTECHNICAL ENGINEERS |HOLE No. 77-19

K‘Ohn LeonOﬁ CO”SUltantS Ltd PROJECT Dempster Highway Pipeline

DATE Sept.i11/77 PLATE

- METRIC




TEST HOLE LOG

1.

2.

. Hole augered up to 1.5 m. cored

HAMMER WT. 63.5xq. LOCATION COHESION - Kg./5q.cm.
_, IPERMAFROST 012 J 0‘6 T ‘lo T 11‘ T lla
HT. DROP 76 «n. | O ELEVATION @FiELD VANE O AB vANE ET unconE
saupie_DATA | % [NRCTNF WG,
DEPTH TYPE BLOWN vy or DESCRIPT'ON OF MATERIAL P O e e — X
'5=6~~ ° . CLASS| R 10 30 0 70 90%
12.5 As above.
cm. N
1 sand layer
spT | O ¢
63 1.45 m.
END OF HOLE
12 Notes:

Hole located 20 m. north of
Mayo Hwy. at Km Post 133.5.
Hummocky ground. Vegetation con-
sists of shrubs, mountain cran-

berry and white spruces to 10-
12 m.

from 1.5 to 11.45 m.

.m.:"

T T T

£ Klohn Leonoff Consultants Ltd.

JOB No.  AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 281.1,.8 mile R. of C.L.

CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-19

K.L.C

- RETRIC

DATE Sept.11/77 PLATE



GRAIN SIZE CURVE
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TEST HOLE LOG

- HAMMER WT. 63.5Ks. LOCATION Sheet No. 15 Appendix C COHESION - Kg./Sa.cm.
» PERMAFROST T TEVATION 012 T olé T 110 Y 11‘ T ‘15
T. DROP cm, | . X . \ .
ey - S
SAMPLE DATA NR.C.INF. LIMIT CONTENT LIMIT
TR ] or | DESCRIPTION OF MATERIAL | x—-———C P .
DEPTH TYPE sz {Nef CLASS| F o s 56 70 sow
- 0.1 ORGAN{C COVER P
P
B ——
NF Tr
1 9
\
13
SPT 18
B.
2 42 N
SPT 62
¢ SAND z
- fine to medium /
3 C - trace to little silt ;
~ brown to 1.75m. and
¢ then grey
L c
C i
C
5
C
6 C
C
7 ¢
C
C
8
c (%
9 C
C
Cont'd.
10 ( )
: JOB No. AL0889
PROJECT Dempster Highway Pipeline
s Klohn Leonoff Consultants Ltd.

A

: T ——————ecew | [OCATION MP_276.2,.6 miles R. of C.L.
&7 CiviL 5 GEOTECHNICAL ENGINEERS |HOLE No. 77-20

DATE Sept.13/77 PLATE

K.L.C. -

METRIC




TEST HOLE LOG

HAMMER WT. 62.5xg, LOCATION COHESION - Kg./Sq.cm.
_ [PERMAFROST oz | 06 10 14 18
HT. DROP 76 em. g ELEVATION FLE AB VANE [3 ]
SAMPLE DATA | % [ NRCJNF AsTic waree T uauo
> sowlo] or | DESCRIPTION OF MATERIAL | xoo___= 0 e s "
EPTH TYPE (5T Noy CLASS]| F 10 30 50 70 90%
SPT g? As above. /3
some gravel
11 90 /
SPT | for o)
10cm 11.45 m
END OF HOLE
12 Notes:.
1. Hole located 20m. northwest of
Mayo Hwy. near 140.4 Km. Post.
2. Flat ground. Ground surface
covered withshrubs, short grass,
moss, white spruces 20-25m. and
few tiny trembling aspen 2-3m.
3. Hole augered up to 2.5m. Cored
from 2.5m. to 9.5m. Air used
as a drilling fluid from 9.5m.
to 11.45m.
L, Thermistors installed at 0.5m.,
1.5m., 3.0m., and 6.0m.
JOB No. AL0889
PROJECT Dempster Highway Pipeline
7 o ConSUlntS Ltd. LOCATION MP 276.2,.6 mile R. of C.L.
y CIVIL & GEOTECHNICAL ENG NEERS HOLE No. 77-20

DATE Sept.13/77

PLATE

K.L.C.- METRIC
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FROZEN BULK DENSITY TEST RESULTS
HOLE NO. 77-20

Sample Sample Frozen Bulk3 Frozen Bulk
No. Depth (M) Density KG/M Density PCF
10 L.5-5.0 1639.0 102.0




TEST HOLE LOG
HAMMER WT. 63.5Kg. LOCATION Sheet No. 15 Appendix C COHESION - Kg./Sq.cm.
_ |PERMAFROST 02 ! 0'6 1 ‘lo L 1'.‘ 1 '
HT. DROP 76 cn. | 3 ELEVATION oo v A uke vane B uncone
samrie_oaa_| £ [NRCTWE W N,
oWl © or | DESCRIPTION OF MATERIAL | x-no-_Z oo s
DEPTH TYPE T Naj CLASS] FE 20 10 £ 70 90%
0.15 TOPSOIL
1
SY 1
7 b
SPT 12 |2
2 21 L
sY 3] SAND ci
13 - some silt
spT | .11 F—LT - little gravel é'
3 6 | - trace of clay r
» - slight plasticity 2 Yo B
SY 2| - stratified with fine X¥ 2.27
7 sand and silt
SPT 9|6 = very stiff g
b 10 fom - brown up to 1.5m. and
SY 7 t then grey s
10 L NF (Till-1ike)
SPT A 8F
5 17| 2 L) g
SY 9 di N
g ] ™27
spT | 9 |of x
6 10 b’ !
sY 1) @ (w >
Rl 2.27
. 7
seT | 7 1) 0
7 W
8
2 :
SPT 13k
12 --—3-
9 :
=1
SY T4
10 (Cont'd.)
JOB No. AL088Y
PROJECT Dempster Highway Pipeline
S ey el RN d e b it LOCATIONMP 275.4,.6 mile R. of C.L.
CIVIL & GEOTECHNICAL ENGINEERS HOLE No. 7721
DATE Sept.14/77 PLATE §

- METRIC



TEST HOLE LOG

HAMMER WT, 63.5Ks. LOCATION COMESION - Kg./Sq.cm.

- _ |PERMAFROST AP B A A AL
T. DROP 76 em. ‘3 ELEVATION Q@FIELD VANE £ LAB VANE f,wuggw.
SAMPLE DATA = | NRC.INF PLASTIC WATER LQuIp

> LiMIT CONTENT LIMIT
w or DESCRIPTION OF MATERIAL X P — X

|DEPTH Ty PE [BLON N, CLASS| F.

SPT 15
hed
(pushed) -

I 11 As above.

12

13 - NF
SPT 16 @
(pushed) ||

14

15

16 1 | 351 |
SPT| 35 (17 }— sand layer o

37 16.45 m.
. END OF HOLE
17 _ ‘ Notes:

1. Hole located 7-8m from Mayo Hwy
in a low area and 0.15km south
of a gravel pit.

2, Terrain slopes 35% between hole
& hwy and 20% westwardly. An

open cut 200m long & 1-5m high
located on the east side of the
hole, Vegetation consists of
willows,shrubs,trembling aspen
& tiny white spruces. White
spruces 10-15m at 15m west of
hole.

3. Drilling mud used from Om. to
16.45m.

JOB No. AL0889

PROQJECT Dempster Highway Pipeline

Qiﬁf VI g CEOTECHNI A ENGINE " HOLE No. 77-21
DATE Sept.14/77 PLATE

K.L.C. - METRIC



GRAIN SIZE CURVE
8
S
o
o
o
o
=
3 /
© @
o 0]
o
, - 7
= - S
n F’j) o
/ o
n
? a:
4 ~
uJ
: =
/ -
3 Z =
& ad - =
2 % g
sl 4
ol 3 /
# Z
L Q od 2 ¢
o
z|s 'SIJ_ * &/ -
<S5t o QO L
w|E o 4 o AT
oy # /| el
=W // | th
w o v I} R
g“ - /-/& ol ©
x wn o
8| & v, o
z < T al o
< / g| E
= / q} @
w U):CD /L A wi v
P L L Q
Cjg® -
- 3:
g B
s =17
5|2l W
x = .
N 7]
8| . X
AR o g
o
§ ¥ 8 f 8 8 § B § ¢ °° &
NVHL H3NI4 LN3DY3d
JOB No. AL0889
PROJECT Dempster Highway Pipeline
e e | -OCATION
CIVIL. & GEOT’ECHNlCAL. ENGINEERS | 10| E No. 77-21 DEPTH
b | DATE Dec/77




TEST HOLE LOG

HAMMER WT, 63.5xq. LOCATION Sheet No. 14 Appendix € COHESION - Kg. /Sa.cm.
' _, |PERMAFROST 0'2 ! 0'6 ! 1’0 T ‘14 T ITa
HT.DROP 76 en. | B ELEVATION O v ALRS ane F uncoms,
SAMPLE DATA | £ | NRC.{NF. PLASTIC WATER veuiD
> LT CONTENT LIMIT
— Tl or | DESCRIPTION OF MATERIAL | xoo___C Tt ’
l TYPEscm |Noj  |CLASS| F 1030 S0 70 90%
Sl 0.1 TOPSOIL >
NF SILT AND CLAY
B ) - some sand X=X
7774 - little gravel
7275 . Ve
- 2 :géé 1-0 - low plasticity
8 777 - laminations & lenses of
SPT 77%% : 1o ics ek O
16 777 - ice&soil Qrgantics
?%é - laminations of sand \\
A - i
C %é? vr Ticessoil greyish brown po
_2 ] ] Vs P
: 777 L
C %%g l_. some sand and gravel -]
| B ]|
e
] C . N icezeojl  SILT AND CLAY ~
3 é?%é € - little sand \?
éééév 3 - trace of organics
| C 777 : - stratified with
\ ) \bn ravel '
] Vr ; ; - ?OW plasticity
C 7 %%, v iceésoil - are
A - 4,0 grey P
C 604 yr GRAVEL - fine to coarse -
70 Vx - some sand ' ‘
80for NE - trace to little silt
SPT 112.5 - grey
N cm 20
- 2% J— some gravel }Z’
b SAND - fine
Z - and sil
Ve and silt
6 ol %% - trace of gravel
Vx - trace of organics
C 6.5 - laminated & stratified
. - brown
/ 12 K \
T E
spT| 13 8N
16 o
e Y
2
8 8.0 m.
END OF HOLE
9
(Cont'd.)

JOB No. AL0889

PROJECT i i i
% Kiohn Leonoff Consultants Ltd. LOCATfONaf;‘“gZ;e; ohuay Hae 1ne.
@v??- B e R A VT e e M, . f . .

CiVIL & GEOTECHNICAL ENGINEERS |HOLE No.77-22

DATE Sept.14/77 PLATE

KL & -~ METRIC



TEST HOLE LOG

HAMMER WT. 63.5K¢] LOCATION COHESION - Kg./5q.cm.
: 2 |PERMAFROST Ql2 T 016 T 110 T ‘I‘ ] 1'3
| HT. DROP 76 cm, g ELEVATION FLELD VANE A8 VANE E UCONE
samrie_DaTa_] 2 [NRCINE W S,
NEPTH TYPE LBLOW » or DESCRIPTION OF MATERIAL X— — 0 X
-'c YPE [sm N CLASS| F 10 30 S0 70 90%
Notes:
1. Hole located about 15-18m. on
west side of Mayo Hwy. near Km
| Post 139.8.
2. Hummocky surface. Vegetation
consists of willow bushes,
3. Hole augered to 1.5m. Cored
from 1.5-4.25m. Drilled with
—— air from 4.25m. to 6.0m. Cored
from 6.0 to 6.5m. and drilled
with air from 6.5 to 8.0m.
4. Water started flowing out of

the hole at 8.0 m.

Kiohn Leonoff Consultants Ltd.

. A e

JOB No. AL0889

PROJECT Dempster Highway Pipelins

e

LOCATIONMP 267.4,.7 mile R. of C.L.

L T T —— m
CIVIL & GEOTECHNICAL ENGINEERS HOLE No. 77-22

DATE sept.14/77

PLATE

. M E TR 1A

oy
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TEST HOLE LOG

HAMMER WT. 63,.5Kg| LOCATION Sheet No. 14 Appendix C COHESION - Kg./Sa.cm.
_ |PERMAFROST 0'2 ! 0'6 1 1‘0 ! 1“ ! “‘
HT. DROP 76 ¢m. g ELEVATION !F"EL VAN 0 AB VANE [':' N;;‘ e
sAMPLE DATA | £ [NRC[NF T T,
e or | DESCRIPTION OF MATERIAL | (2o __% P p
THTYPE Frev N“w CLASS| F 10 30, SO 70 90%
LR 0.15 TOPSOIL M“"
B il SILT ff""'
- trace to little sand
1 - slight plasticity /
- light brown
SPT
B
_ 1.75
2 .
SPT - :
B 0
3 GRAVEL
SPT - fine to coarse .
NF - some sand :
SPT - trace of silt
b - sand layers
- grey
SPT o
>l .
SPT i
—<—— sand and silt layer
6 \
SPT
7
SPT ?
8
SPT
9
(Cont'd.)
10 o
JOB No. AL0B89
PROJECT Dempster Highway Pipeline
z Kon LeOHOSUlanttd LOCATIONMP 261.7,.1 mile L., of C.L.

W CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-23
DATE Sept.15/77 PLATE

K.L.C. ~ METRIC




TEST HOLE LOG

HAMMER WT. 63.5Ks. LOCATION cousslow = Kg./Sq.cm.
. _, |PERMAFROST AR T ‘Io RN
| HT. DROP 76 cm. g ELEVATION QHELDVANE O yas vane B |
sampie_oaTA | = [NRCTNE e e, ta
—r—Troul ] or | DESCRIPTION OF MATERIAL | xoo___= 0 X
PEPT TYPE B CLASS| F 10 30 50 70 20%
\ 10
| SPT | 10
7
11
As above.
12 NF
|
| 13
|
‘ SPT 1
| (pushed) |—
L"lﬂ_
|
|
|
15 25
SPT | 20
‘ 12 15.45 m.
END OF HOLE
16 ] Notes:
1. Hole located 10~12m. northwest
of Campbell Hwy. near Km 165.2.
2, Flat ground. Gravel pit located
about 30m. east of hole. Veg-
etation consists of white
spruces to 15m., trembling
aspen to 15m., honey suckie &
shrubs.
I 3. Hole augered up to 3.0m. Drill-
ing mud used from 3.0m. to
15.45m.
4, Loss of circulation below 8.0m.
5. Piezometer installed to 8.83m.

JOB No. AL0889

PROJECT Dempster Highway Pipeline
e TN e LOCATIONMP 261.7,.1 mile L. of C.L.
c:er & GEOTECHN!CAL ENGINEERS I HOLE No. 77-23

DATE sept.i15/77 PLATE

<7 Klohn Leonoff Consultants Ltd.
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GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

«z Klohn Leonoff Consultants Ltd.

LLOCATION

CiVIL & GEQTECHMNICAL ENGINEERS

HOLE No. 77-23 DEPTH

DATE Dec/7z




TEST HOLE LOG
HAMMER WT. 63.5K¢| LOCATION i COHESION - Kg./5q.cm.
 |permarrost Sheet No. 14 Appendix C [OMESION © Kg./Sa.cm.
HT. DROP 76 cm. | & ELEVATION 0.2 06 10 4 18
«© ] N AB VAN N X
SAMPLE DATA | Z | NRC.|NF PLASTIC WATER LIQuID
LIMIT
e ——Tiow ] © o | DESCRIPTION OF MATERIAL | 20___% 0o '
YPE [Tsen CLASS| F. 30___s0 70 90%
0.1 TOPSOIL ‘)if
SAND g
B - some silt ¢
- trace of gravel
1 I i - trace of organic
spT | 3 |2 B je—-some gravel
s | 2 g 1.45 P
-3—: ‘u
2 7 A
SPT | 7 [k |7,
3 SN
B N
2 SILT AND CLAY & SAND {
3 'lt 'i‘\'}f - little gravel
7 [ - slight plasticity
SPT 1 o 6 |50 - - brown XK
B 7 135y ‘ . ¢
. (Til1)
21 33
53 FAOX
SPT i
| 7em i{f\’f}'.
51 |26 | |
sp |28 |g [% :
SRR M DA
AT
6 S
] 30 ""'"".\‘//’-
40 N ®
‘ SPT 33 10 L",‘,'::‘
! '7 “\:3::‘151'
1 25 i ]
SPT | 65 |11 f
pOAA
NN
ANAM
8 23 b
seT | 42 lygfia
67 A 8.45 m. ®
END OF HOLE
9
(Cont'd.)
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION MP 258.4,.1 mile R, of C.L.

HOLE No. 77-24

DATE sept.15/77 PLATE

LG - METRIC



TEST HOLE LOG

HAMMER WT. 63.5Kq. LOCATION COHESION - Yg./54q.cm.
_, |PERMAFROST T T =TT T T I 1
HT. DROP 76 ¢m. | O ELEVATION 0.2 04 10 1418
© QFIELE !ANE ‘;LAS VANE E! HESQ&
= PLASTIC WATER LQuip
SAMPLE DATA : NR.C.INF. T conTENT uugr

DEPTH TYPE 1B ] CLASS ‘;’ DESCRIPTION OF MATERJAL 1)—-—3:—_5%.--7—0—__9_‘;,.

15¢m,

Notes:

1. Hole located about 1km. north of
Mayo Highway.
2, Terrain slopes 30% towards north

Vegetation consists of shrubs,
willows, white spruces to 15-

20m. and lodgepole pines to 7-
10m.

3. Hole augered up to 4.0m. Air

used as drilling fluid from 4.0
m. to 8.45m.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

7 Klohn Leonoff Consultants Ltd. iocarion w 256.4,.1 nite . o oL,

CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-24

DATE ¢onr 15/77  PLATE

K.L.C. - METRIC



GRAIN SIZE CURVE
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JOB No. _ AL0B89

PROJECT Dempster Highway Pizeline

LOCATION

HOLE No. 77-24 DEPTH

DATE Dec/77




TEST HOLE LOG

Izln

149

HAMMER WT. 63.5ks. LOCATION Sheet No. 14 Appendix C COHESION - Kg./Sa.cm.
_s |PERMAFROST T T T T 1 T 1
HT. DROP 76 em. 1 O ELEVATION 0.2 0.8 1.0 1.4 18
[ | ANE AB VAN .
SAMPLE DATA 3 NR.C.INF Pli.'«;'rrlc c\ga:‘i?u iﬂtﬂo
[+]
DEPTH TYPE ?}?,anQ b CLASS F' DESCRIPTION OF MATERIAL X e — 0 - — X
. . 10 30 50 70 20%
NF PEAT
B
0.75 Pt
! 18 1]
SPT |52 T
65 NF
SPT | for Vx _fr trace siltstone
2 | | Sen v
SPT | for -
10cm :
SAND AND SILT
- some gravel
3 - brown
y | © ’
c.
80 4.5
seT | for |
5 - 110em NF o
SPT 5.3
6 BEDROCK
7
8 8.0 m.
END OF HOLE
9
(Cont'd.)

Klohn Leonoff Consultants Ltd.

SR i Ao, BT A b . 5,

CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-25
DATE sept.15/77 PLATE

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION MP 257.0,.1 mile R, of C.L.

LG - METRIC



TEST HOLE LOG

HAMMER WT, 63.5Ks. LOCATION rco:cestow - K,9.€5q.’cm.
PERMAFROST UL UL
i 0.2 06 1.0 4os
HT. DROP 76 . | B ELEVATION 0 e O e B e
SAMPLE DATA E | NRC.INFE PLASTIC WATER LQuip
> LimiT CONTENT LIMIT
H Blowlo] or DESCRIPTION OF MATERIAL X—m——— 0 m s X
DEPTH TYPE s Ned CLASS! F 10 30 50 20 0%
Notes:
1. Hole located about 500 m. north-
east of Mayo Hwy. near Km 172.5.
2. Hummocky ground. Terrain slopes
5% to south about 5-6m. from
hole. Vegetation consists of
shrubs, willows and white
spruces to 18-20m.
3. Hole augered up to 1.0m. Air

used as drilling fluid from 1.0
to 3.5m. Cored from 3.5 to 4.5
m. Air used as drilling fluid
from 4.5m. to 8.0m.

<> CIvit

JOB No. AL0889

PROJECT Dempster Highway Pipeline
22 Klohn Leonoff Consultants Ltd. Foc e 260001 nile i of T

5 GEOTECHNICAL ENGINEERS |HOLE No. 77-2¢

DATE sept.15/77 PLATE

K. L.C.- METRIC




GRAIN SIZE CURVE
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JOB No. ALOBGEY

PROJECT Dempster Highway Pineline
~» Klohn Leonoff Consultants Ltd.

o e e R T LOCATION

q\\‘ \

w CliIVvIiL & GEOTECNIA EGINEER HOLE No. 77_25 DEPTH 3.;_1’ 0

DATE .Dec/77




TEST HOLE LOG

G AP - 3 AWK TR o i 2,

CIVIL & GEOTECHNICAL

HAMMER WT. ¢3.5x0 LOCATION Sheet No, 19 Appendix C COMESION - Kg. /5a.em.
—4 PERMAFROST 0!2 ‘ Ol.é ' JO ! 1I.£ ' 1?8
HT. DROP 74 cm. Q ELEVATION @FIELD VANE (N LAB VANE B UNCONF.
SAMPLE DATA | % [ NRCINF g At ueup
“ or DESCRIPTION OF MATERIAL A oo e = 0 = ——— ——= X
DEPTH TYPE [BIOW | crass| 0 % S0 70 ea%
0.08 Organic cover r
SILT AND CLAY
1 - trace to little sand
5 - slight to low plasticity
- sand & clay laminations D
SPT ]g ! - clay & silt pockets
! - soft to firm
5 - grey with rusty specks
. O
SPT | 2
i 2
3 3.0
seTl2 |3 SILT AND CLAY *-"’hi)
2 - trace to little sand
2 NE - low plasticity
4 - soft
- gre
SPT 4 arey G
(pushed)
5 NOTES:
1. Hole located at 45.0m. south-
east of lake. Flat ground
| surface.
SPT 5 - ¢
2 (pushed) £ 2. Hole surrounded with short
grass.
‘ 3. Ground surface relatively
7 soft.
SPT 6 k. Free water encountered at #-0
(pushed) about 0.5m. below ground
8 surface,
5. Penetration rod pushed for
sample No. b4, 5, 6, & 7.
9 6. Hole drilled with water
SPT 7 1
10 | (pushed) 9.95m. END OF HOLE o
JOB No. AL0B89
PROJECT Dempster Highway Pipeline
> Klohn Leonoff Consultants Ltd. 50, rionm 356,018 nites 0 o7 ct

ENGINEE “ HOLE No.

17-

201

DATE Sept.

2/77

PLATE

- METRIC




GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION

HOLE No. 77-201 DEPTH

DATE November 1977




TEST HOLE LOG

HAMMER WT. 63.5xky, LOCATION Sheet No. 19 Appendix C COHESION ~ Kg./Sq.cm.
_, |PERMAFROST 0'2 T Olé T 1‘0 | ’l‘ T “B
HT. DROP 76 em. Q ELEVATION @ FIELD VANE () LAB VANE B’ UNCONE.
samrie_oata_| £ [RRCTRE W S,
BLOW w or DESCRIPTION OF MATERIAL 0 e X
DEPTH TYPE PN CLASS| F T 30 50 70 90%
0.1 Organic cover
B
SAND
1 - fine
8 - little to some silt
SPT ”2) - trace rootlets
! - brown
| B 1.75
2 6
7 SAND
SPT |9 - fine
- trace to some siit
B - coarse sand laminations
3 A (20mm)
- loose to 4.0m., dense L
SPT g from 4.0m. to 7.0m.
T-ogrey
L
10
20 )
SPT | 30
NF
5 5.0 Few layers of fine gravel
10 5
SPT | 15 ¢
6 18
7 9 7.0
<o ; . SILT AND CLAY e
= - trace to little sand
- slight to low plasticity
8 - sand laminations & layers
(15 cm.)
- clay laminations
- soft to firm
9 - grey
8
18
SPT |53 |10} ®
10 : (cont'd.)
N JOB No. AL0BE

PROJECT Dempster Highway Pipeline

LOCATION Yukon River Crossing

HOLE No. 77-202

DATE Sept. 2/77

PLATE




TEST HOLE LOG

HAMMER WT. 63.5Kg] LOCATION COHESION - Kyg./Sa.cm,
_ |PERMAFROST 012 T Olé T 110 T ‘(‘ T ‘la
HT. DROP 76 em. 8 ELEVATION QFIELD VANE O LAB VANE BT UNCONE.
SAMPLE DATA £ | NRC.INE PLASTIC WATER Liquio
- LIMIT CONTENT LIMIT
nepTH TY PE 1BLOW L n or DESCRIPTION OF MATERIAL 0 e s s X
c Sem. ] o CLASS| F 10 10 50 70 90%
11 AS ABOVE
15
14
SPT 20111 f
12
13
14
15
17
SPT 21 [12] NF o
15
18
17 10
14
SPT | 25 |5 >
18
19
¥
20 (Cont'd.)

CIVIL

Klohn Leonoff Consultants Ltd.

JOB No. AL088Y

PROJECT Dempster Highway Pipeline

LOCATION Yukon River Crossing

4 GEOTECHNICAL ENGINEERS |HOLE No.  77-202

DATE Sept. 2/77 PLATE

K.L.C. - METRIC




TEST HOLE LOG

. Klohn Leonoff Consultants Ltd

¥ CIVIL & GEOTECHNIC.

HAMMER WT. 63.5x,. LOCATION COHESION - Kg./Sq.cm.
_, |pErmAFROST T T 1|° PR
HT. DROP 76 cm. g ELEVATION FLELD VAN ANE'
samrie_oata_| £ I'NRCTNE W e
e —Tiow] or | DESCRIPTION OF MATERIAL | xom___© 2 e o e .
iScm | CLASS) F 10 30 S0 70 90%
AS ABOVE
9
21 22 NF
2V 21. 45m. »@
‘ END OF HOLE
22
NOTES:
1. Hole located 300 m. east of
Yukon river. Hole drilled on
OLD river bank about 7.0 m.
above ancient flood plain
and 12 m. from crest.
2. Hole surrounded by spruce
tress to 18.0 m.
3. Mud drilling from 3.0 m.
4, Thermistors installed at 0.5m,
1.5m., 3.0m. and 6.0m.
JOB No. ALOB89

PROJECT Dempster Highway Pipeline

LOCATION Yukon River Crossing

HOLE No. //-202

DATE Sept. 2/77 PLATE
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AL0889

JOB No.

PROJECT Dempster Highway Pipeline
DEPTH

LOCATION
HOLE No. 77-202

DATE November 1977

TN g R B s i e 2 71

o’ Ci{VIL & GEQTECHNICAL ENGINEERS
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¢ Klohn Leonoff Consultants Ltd.
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GRAIN SIZE CURVE

o
O
S
©
7! o
by
: :
D]
S ;
ot
5 = S
n ;1 &)
/‘/ &
Ve
Q/' t'j
L =
e
9 = o
o 7 =
- Z -
i ARGCH
v prd )
@) A~ N
= o4l e il
ﬁ .--“"'"—# — [ S
S — g o€
- -
O |u# /,/” © D
=| o ¥ At
ggwgnﬁ; o cL T
ojlw # — oo
g;J &
© o ol ®
gg# o | o
8l LK
& al o
Z % 5| E
w$= Wyl W
gwgéﬁﬁ ===.Q
Ju-j:
[ s
<l :
x| o
Ol > .
5w :
O
H [ 4
" o ;
O o oo
8 R 3 4 © 8 8 3 & = g

NVHL ¥3NId LN30¥3d

. Kiohn Leonoff Consultants Ltd.

P

. CIVIL & GEOTECHNICAL ENGINEERS

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION

HOLE No. 77-202 DEPTH

DATE November, 1977




TEST HOLE LOG
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g CIVIL. & GEOTECHNICAL ENGINEERS

JOB No. AL0889

PROJECT Dempster Highway Pipeline

E !th Leonoff Consulants Lt

R T L

LOCATION

HOLE No. /7-203 DEPTH

DATE November 1977




TEST HOLE LOG

HAMMER WT. 63.5Kq LOCATION Sheet No. 18 Appendix C COHESION - Kg./S5q.cm.
‘ _, |PERMAFROST 012 al6 T 1lo T 1!‘ T 1:3
| HT. DROP 76 em. 8 ELEVATION ®FIELD VANE ALA.B VANEE\’-'!.LNCONF.
SAMPLE DATA = | NRC.INE PLASTIC WATER uQuip
- LiMiT CONTENT LIMIT
SEPTH TYPE IBLOW]y v or DESCRIPTION OF MATERIAL A ——— 0 e e e e X
) F5em. CLASS F. 10 30 50 70 0%
0.15 ORGANTC COVER =
T
ORGANIC SILT AND CLAY & SAND W
B NF - trace of gravel cﬂ
1 - wood and rootlets
— b 1.2 - dark brown \
SPT| 5 -
B |/ i
) .8 /
- 21 SILT AND CLAY
SPT | 16 - some sand
25 - little gravel
B - grey
3 3.0 (TILL)
SPT | 23 ©)
L GRAVEL AND SAND
— - trace silt
- layers of fine sand
5 2
6 Ries 6.0
LUREY
. SILT AND CLAY
éé%g - little to some sand
_ %g%? ~ trace gravel
7 ;gég; - low plastic
—— 35 %?é% - few laminations
SPT§ 35 424?? - are .
60 1] grey
£ v
or | U
8 10 g?é% interbedded with gravel
0
7 8.5 m
g END OF HOLE
10 (Cont'd.)

JOB No. AL0O88Y

. Klohn Leonoff Consultants Ltd. [ooo .- ——benoster Hiahuay Fipeline

LOCATION Mp 351.8, -5 mile R. of C.L,

B e e e e O A IR TR Y
CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-204

DATE Sept.4/77 PLATE

e M E T B ™~

158



TEST HOLE LOG

HAMMER WT. ¢3.5x¢]

LOCATION COHESION - Kg./Sq.cm.

PERMAFROST 7 1T T T T 1 T 1

- 0.2 06 10 4 8

| HT. DROP 76 em, g ELEVATION @.F1ELD VANE O\ 145 vANE BTy NE
SAMPLE DATA Z | NRC.{NF PLASTIC WATER LQUID

= LIMIT CONTENT UMIT

BLOW g or DESCRIPTION OF MATERI]AL X oo on o m e R X
EPTRTYPE MscmiNe CLASS} F 1030 S0 70___90%

[

L,
5.

Notes:

Hole located on old slide.
Ground surface sloping 18% to
the northeast.

Vegetation consists of spruces
to 17 m. and small willows.

Hole augered to 3 m. Mud
drilling used from 3 m. to
8.5 m.

Hole caving in at 8 m.

Thermlstors mstalled at 0.5,

1.5, 3.0, 4.5 m.

\lohn Leoqff Consultants Lt

JOB No. AL0E89

PROJECT Dempster Highway Pip;-ﬂeHne

LOCATION MP 351.8,

.5 mile R. of C.L.

HOLE No. 77-204

DATE sept. 4/77

PLATE




GRAIN SIZE CURVE
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JOB No.  AL0889

PROJECT Dempster Highway P:; aline

Y RS RN R R S LOCAT l O N

/o Wohn Leeonoff Consultants Ltd.

" c1“\;|'1_ &4 GEOTECHNICAL ENGINEERS HOLE No. 77-20k DERTH

DATE




TEST HOLE LOG

HAMMER WT. 63.5Kq. LOCATION Sheet No. 18 Appendix € COMESION - Kg./Sa.cm.
_, {PERMAFROST AFLENUR AL ‘1‘
HT. DROP 76 cm. o ELEVATION EVELELD VANE (S LAB VANE 1] UNCONE.
SAMPLE DATA | £ | NRC.|NF PLASTIC WATER Liquio
b LimIT CONTENT LIMIT
S —TEow ] o | DESCRIPTION OF MATERIAL | 21 __ ¢ S :
T5em. ] CLASS| F 10 10 50 70 90%
{ 0.05 ORGANIC COVER
B GRAVEL AND SAND
- little silt
1 29 -~ layered with gravely silt
spT | 40 1.3 - trace of organics H)
for
7.5
2 cm.
NF. GRAYEL
- fine to coarse
- little sand
3 - little silt
T ogrey
L
B
5
5.6 m,
6 END OF HOLE
Notes:
1. Hole located 30 m. north of
ravine on a 1-2% slope to the
northeast.
2, Burnt area. Poplars to 4-5 m,
3. Drilling mud used from 0.5 to
5.6 m.
JOB No. AL0889

PROJECT Dempster Highway Pipe!line

LOCATION MP 349.5,

.1 mile L.ovC.L.

HOLE No. 77-205

DATE Sept.5/77 PLATE




I TEST HOLE LOG

! shrubs,

5.5 m.

1. Hole located on the slope of
a small hill sloping 2% to the
} : south and southwest.
2. Burnt area. Sparse spruces
to 14 m. Grass cover and small

3. Drilling mud used from 0.5 to

'1 HAMMER WT. 63.5Ke. LOCATION Sheet No. 18 Appendix € COHESION - Kg./Saq.cm.
_ [PERMAFROST T T T 7T 1T T 1 1T 1
HT. DROP 76 ¢m. | O ELEVATION 02 06 1O 1418
& OFIELD VANE N\ LAB VANE £ UNCONE.
SAMPLE DATA Z | NRC.INF PLASTIC WATER uautp
o Lrmar CONTENT LIMIT
DEPTH TYPE BLOWN “ or DESCR‘PT'ON OF MATER,AL A—m————— D o o — X
XTI Wi CLASS| F. 16 30 50 70 20%
j§?§ GRAVEL AND SILT
8 ﬁ“‘fgﬂ 0.5 - some sand o
]
1
2 GRAVEL
- fine to coarse
- some sand and silt
- cobbles
NF.
3 B 2
L
5
O 5.5 m.
6 END OF HOLE
Notes:

Kiohn Leonoff Consultants Ltd.

7 CIVIL 2 GEOTECHNICAL ENGINEERS

JOB No.  AL0889

PROJECT Dempster Highway Pioecline

LOCATION MP 344.6,0.1 mile R.

of C.L.

HOLE No. 77-206

DATE Sept.5/7/  PLATE

K. L.C. - METRIC




TEST HOLE LOG

MHAMMER WT. 43.5kg,

LOCATION Sheet No.

18 Appendix C

COHESION - Kg./S5q.¢m.

GEOTECHNIC AL

PERMAFROST T 1 T T T t 4 T 1
- 0.2 06 10 14 18
HT'_ DROP g ELEVATION OFIELD VANE (N 1A8 VANE P UNCONE
SARPLE z W,
T 2 DESCRIPTION OF MATERIAL | x-—___= 0 o :
H - 10 30 50 70 90%
o
0.15 TOPSOIL 'ﬁﬂﬂdﬂfﬂﬂﬂaﬂﬂf
B SILT -1
trace of sand
. - trace of gravel
SPT 2 - stratified with sand NF
- - grey brown
}_____—sand layer
SPT 2.5
SAND AND SILT
- little gravel
- trace of organics
SPT - trace of oxidation
- grey brown
4.0
SPT b———— sandy silt .
GRAVEL
- fine to medium
- some silt
SPT - little sand d
- trace of clay
- sand and silt layers
= ogrey
8.5m.
END OF HOLE
(cont'd.)
JOB No. AL0889
PROJECT Dempster Highway Pipeline

£

LOCATION MP338.9, 0.1 mile R. of C.L

ENGINEERS

HOLE No.

17-207

6/77 PLATE




TEST HOLE LOG

HAMMER WT. 63.5Ks. LOCATION COHESION - !:9, /lﬁa,'cm.

PERMAFROST 1T T 1 L

= 0.2 06 1.0 14 1

HT. DROP 76 em. g ELEVATION @FIELD VANE O LAB VANE 1 UNCONE.
SAMPLE DATA | £ | NRC.INF PLASTIC  WATER uauio
- i or | DESCRIPTION OF MATERIAL | xoeo..S o "
PTH TYPE Frm N CLASS| F. 1030 50 70 90%

Notes:

1. Site located south of Fox Lake

in a low area with north-south
ridges to the east and west,
Poorly drained area.

2. Burnt area, sparse spruces
to 20-25 m., poplars and
fir to 6-7m.

3. Drilling water used from 0.5

to 8.5m,

4, Water table at approximately
0.75m.

5. Thermistors installed at
0.5, 1.5, 3.0, and 4,5m,

JOB No. AL08B3

PROJECT Dempster Highway Pipeline
’A @&gﬂﬁ.ﬂ&%@nsu'tants Ltd LOCATION MP338.9, 0.1 mile R. of C.U.

CIvit & GEOTECHNICENEERS HOLE No.  77-207
DATE 2€pt. ©/// PLATE

KE.L.C.- METRIC




GRAIN SIZE CURVE
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' JOB No. ALO®B89
PROJECT Dempster Highway Pipeline

2 Klohn Leonoff Consultants Lid.

LOCATION

el A M AT A

AN
Ey

CIIL & GEOTECHNICAL ENGINEERS HOLE No. 77-207 DEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT. 63.5Kg. LOCATION Sheet No. 18 Appendix C COMESION - ¥g./Sq.cm.
_ [PERMAFROST T T T T T T 1
HT. DROP 76 cm. 3 ELEVATION O b vane A e vanE T UNCOAE.
samre_DATA_| £ [NRCTNE W e e
ek or | DESCRIPTION OF MATERIAL | xo——__= P x
DEPTH TYPE preiTiNo] CLASS] F 10 30, 50 70 20%
E@gi 0.1 TOP SOIL ,/z
B °d
1
° 19
SPT1 28 NF X
33 GRAVEL
2 - fine to coarse
19 - some sand
SPT | 18 - little silt and clay b
18 occasional cobble
- dense
3
1
5
0.5 m.
END OF HOLE
6 Notes:
1. Hole located in a clearing.
Ground surface sloping 5% to
the southeast towards a dried
up pond.
2. In the immediate vicinity the
vegetation consists of white
spruces to 30 m. A burnt area
to the west support a vege-
tation birch.
3. Drilling mud used from 1.5 to
5.5 m.
k. Spoon bouncing on cobble at
5.5 m.

sz Klohn Leonoff Consultants Ltd.

& GEOTECHNICAL ENGINEERS

CIViL

JOB No.

ALO88Y

PROJECT

Dempster Highway Pipeline

LOCATION MP 335.1,0.2 mile R. of C.L.

HOLE No.

77-208

DATE Sept.6/77

PLATE

K.

L.C.- METHRIC



TEST HOLE LOG

HAMMER WT, &3.5xq. LOCATION Sheet No, 18 Appendix C COHESION = Xg./Sa.cm,
_, |PERMAFROST Jz T Ja T Jo 1 1& T ‘;
HT. DROP 76 ¢m. g ELEVATION " e . AEVANEE e
SAMPLE DATA E NR.C.|NE Pt.:\MSITTIC cg:'}ze:" ILIIQML:;D
DEPTH 1YPE BLOW “n or DESCR'PT'ON OF MATER‘AL X— = wr = - o Q e e — X
15 em N CLASS] F 10 30 50 70 90%
B2k NF. ORGANIC SILT - rootlets P323
8 A 0.5 - black Jﬂ
-gravel T
1 Vs, SAND AND SILT A
11 Vr - trace to little gravel <]
SPT | 20 - dark grey TV’
15
2 39
SPT | k5 Nbe 2.2 )
gor _P‘— Gravel layer
cm,
, SAND - fine
3 p 20 - trace of silt
SPT 3 - silt laminations
- grey
Nbe
4 29 4.0 \
SPT 1}_' 5 SILT - little sand
22 | - trace of clay

- gsand & silt stratification

5 5.0 9%

FF_ Gravel

SAND - fine to coarse
- trace of silt

SPT NF - trace of gravel
6 [6.0 - stratified with gravel
\, and silt
- qrey
GRAVEL
7 7.0 m
END OF HOLE
Notes:
1. Hole located to the north of a
8 lake in a muskeg area with

ridges 8m. high on the east and
3m. high on the west.

2, Poorly drained area, Vegetation
of white spruces to 25m and
birches to 13m along ridges.

. Drilling mud used from 2.2-5m.

. Casing used to prevent loss of
drilling mud.

5. Loss of drilling fluid @ 6.0 m.

I we

JOB No. L0889

X KIOhn Leon()ff CO”SUItantS Ltd. PROJECT Dempster Highway Pipeline

P LOCATION MP 332.2 C.L.
CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-209

DATE sept. 7/77 PLATE

{
Ii

X.L.C.~ METRIC



GRAIN SIZE CURVE
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JOB No. ALO8B9

PROJECT Dempster Highway Pipeline

<= Klohn Leonoff Consultants Ltd.

e S S LOCATION

wor” CiIVIL & GEOTECHNICAL ENGINEERS HOLE No. 77-209 ODEPTH

DATE Dec/77




TEST HOLE LOG

HAMMER WT, 63.5Ks. CA N ; COHESION - Xg./Saq.cm.
| 63.5Kg _ [rermarrost LOCATION Sheet No, 17 Appendix C LR ‘: ALBLY .
: R & 1. 1.4 8
| HT. DROP 76 cm. 8 ELEVATION FLELD VAN 48 vanE BT uN _
samrie_oata | = [nacIne W AL,
lDEPTHTYPE BIOW[ ol or DESCRIPTION OF MATERIAL X— ——— — — R — X
| Tem. TN CLASS| F 10 30 £0 70 90%
- 0 ‘l
NE ORGANIC SILT AND CLAY 13
B - trace of sand L 163
- rootlets
1 22 - black
SPT | 24 silt layer T 2127
26 1.5 f'____u-—**"‘"
2
= 48 GRAVEL /
SPT | 53 - some sand
b2 - little silt
- brown
3 4o
SPT | 45
Ref.
L 28
SPT | 60 ®
for
Bem.,
5
_ : 5.6 m.
6 END OF HOLE
Notes:
1. Hole located to the northeast
end of Fox Lake. Ground surface
sloping 2-8% to the southwest.
— 2, Thick moss cover. Spruce trees
to 13 m.
3. Drilling mud used from 1.45 to
5.6 m.
L. S1ight surface drainage across
the site in a westerly direction
Water ponded on ground surface.

JOB No. AL0889
» Klohn Leonoff Consultants Ltd. Fo>C-1 bempster Hlahuey Pipeline

T —— | LCOCATION MP 323.3,0.2 mile L. of C.L.
CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-210

DATE Sept.7/77 PLATE

)
i

€

I
. L. C. - METRIC




TEST HOLE LOG

HAMMER WT. 63,5k LOCATION Sheet No. 17 Appendix C COMESION = Kyg./54q.cm.
o [PERMAFROST 0!2 ' ofa ' \!o N 1].4 ' 1?8
HT. DROP 76 <m. Q ELEVATION @riELD VANE (\1aB VANE E3 UNCONE.
saMpie DATA_| % [NRCTNE S
@ or DESCRIPTION OF MATERIAL | x—————— Y X
pepTH TYPE [BEOMINGL  fciass] *. o e so ro soh
AR 0.1 TOPSOIL -
SILT AND CLAY
B 1 - trace of sand
NF. - rootlets, organjics
1 10 1.0 ~ low to medium plastic
. = re ™ |
SPT | 22 |2 .2 o T b
32 7
2 19 i
SPT | 39 |3 /
4o
for icE. 4 el . )
3 10cm. silt and clay inclusions
SPT | 31 {4
Le [
L 25 | . /
SPT | 47 |5 - silt and clay with fine gravel T~
- )
5 /
ICE
33
SPT 1 42 |6
6 50 | /
7 24 | | /
SPT | 63 _7_ F—silt and clay d
8
bz ||
SPT | 67 |8
9 rererem—
- silt and clay with fine gravel
10 (Cont'd.)

civilL

£z Klohn Leonoff Consultants Ltd.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION MP 323.2,0.5 mile R. of C.L.

& GEOTECHNICAL ENGINEERS |HOLE No. 77-211

DATE Sept.8/77

PLATE

¥t & =

METRIC




TEST HOLE LOG

HAMMER WT, 63.5xq. LOCATION COHESION - xg./sq.Tm_.[
PERMAFROST | R L A R I T
wd 0.2 0.6 10 1.4 1.8
HT. DROP 76 e 8 ELEVATION QFIELD VANE O\ LAB VANE B UHCONE
SAMPLE DATA | £ | NRC.INF PLASTIC ATER uauio
pey pwn FTTTT N (KA or | DESCRIPTION OF MATERIAL | x2l__ .7 oo __ 20 ]
TYPE [iscn. [N CLASS| F 10 30 50 70 90%
22 As above.
SPT
10 |9 ]
3 | CE

silt and clay with fine
11 :}*”TTiO gravel

SILT AND CLAY

7 ' - trace of sand
spT112 1o : trace of gravel o
12 19 11.95 m. ~ 9'¢Y
END OF HOLE
Notes:

1. Hole located to the northwest
end of Fox Lake on a northwest

southeast ridge approx. 7 m.
above the surrounding thermo-
karst ponds,

2. \Vegetation consists mainly of
white spruces up to 16m. in

height.

3. Water used as drilling fluid
from 1.5m. to 11.95m.

L, Drainage along ridges to the
southeast,

E. Thermistors installed at 0.5,
1.5, 3.0 and 6.0 m.

JOB No.  ALO889

PROJECT Dempster Highway Pipeline
o , LnOﬁ Consultants Ltd. 5 o8 323.2,0.5 mils . of C.L.

% CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-211
DATE Sept.8/77 _ PLATE

XK.L.C.* METRIC



TEST HOLE LOG

p

| HAMMER WT. 63.5ks. LOCATION Sheet No. 17 Appendix C ]corllesn?ul- K'g./ISq.'cm.[ l
| o |PERMAFROST 02 06 0 14 18
HT.DROP 76 «m. | O ELEVATION @FIELD VANE (N 1At VANE B UNCONE.
| g PLA

SAMPLE DATA NR.C.INF STIC WATER LiQuIb
| - LIMIT CONTENT LUmIT
| BLOW » or DESCRIPTION OF MATERIAL X m o ——— 0 = X
DEPTH TYPE P iNo) cLAass] k 10 20 50 70 0%

E
C

—\ 0.5m ORGANIC COVER
. END OF HOLE

—

Notes:

1. Site located on a bench. The
ground surface slopes 5% to the
southwest in the immediate
vicinity of the hole. Further
from the hole, the ground

surface slopes at gradients
exceeding 100%,

Vegetation in the vicinity con-
sists of spruce and birch trees

up to 8-10m. in height.
3. Refusal on bedrock or boulder
below 0.5 m.

N

JOB No. AL0889

PROJECT Dempster Highway Pipeline
gﬂ Consu'tas Ld LOCATIONMP 321.5,0.2 mile R. of C.L.
&7 CIViL & GEOTECHNICAL ENGINEERS |HOLE No. 77-212

DATE sept.o/77 PLATE

K.l.C. =~ METRIC

-




TEST HOLE LOG

HAMMER WT. 63.5kg, LOCATION Sheet No. 17 Appendix C COHESION - Kg./Sa.cm.
— {PERMAFROST 02 06 1o 24 ! Ja
HT. DROP 76 cm. | O ELEVATION O ie10 VANE O Lrs vANE B UNCOME
SAMPLE DATA = NR.C.INE PLASTIC WATER LQuid
- LIMIT CONTENT LIMIT
BLOW » or DESCRIPTION OF MATERIAL X e e e e 0 — — X
PEPTH TYPE [ 1N CLASS| K 10 30 50 70 70%
0.1 ORGANIC COVER A
B 1] 0,6 SILT - layered with sand é/
042
1 SO 1.0 GRAVEL - some sand

NF
BEDROCK
2
2.7 m.
3 END OF HOLE
Notes:

2.7 m.

1. Hole located 60 m. east of
service road for communication
tower on hill side. The
ground surface slopes 2-3% in
a northerly direction,

2. Vegetation consists of small
shrubs, spruce and fir trees
to 12 m. in height.

3. Drilling mud used from 1.0 to

4, Cobbles and fractured bedrock
exposed on road.

oz Klohn Leonoff Consultants Ltd.

Y CIVIL & GEOTECHNICAL ENGINEERS

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 319, 0.9 mile R. of C.L.

HOLE No. 77-213

DATE Sept. 8/77 PLATE

k. L.C. - METRIC




~_TESTHOLE LOG

HAMMER WT. 63.5xq. _— | LOCATION Sheet No. 17 Appendix C COMESION - Xg./Sa.cm.
‘ s |PERMAFROST o2 | o0s | 1o | L4 s
.HT' DROP 76 cm. g ELEVATION FIELD VANE A8 VANE & NE
SAMPLE DATA 3 NR C.IN.F PLASTIC WATER LiQuD
- LimiIT CONTENT LIMIT
‘ oW @ or DESCRIPTION OF MATERIAL Koo — o 0 o e e <] -
EPTr TYPE s cn N CLASS| F. 1030 5070 M206
g ORGANIC SILT AND PEAT ]
B E;ﬁp\ b - black ’/1/ 391
—1 C 2 By, 461
}A: 1.5
P ~
2 _/,,/
70 GRAVEL
3 SPT § for - fine to medium
B 0em) - some sand
- Jittle silt
B f
L
o
B 5.5 m, ©
END OF HOLE
___E_’__ Notes:
1. Hole located on a flat, poorly
drained area with a pond to
the east. )
2, Vegetation consists of small
=] shrubs to 2 m. and spruces to
3-4 m. in the immediate
vicinity of the hole. Further
from the hole, spruce trees
to 20-25 m. in height,
3. Drilling mud used from 1.5 to
5.5 m,

civit

» Klohn Leonoff Consultants Ltd.

il e

& GEOTECHNICAL ENGINEERS

JOB No. AL0B8S

PROJECT pempster Highway Pipeline

LOCATIONMP 315.6 C.L.

HOLE No.77-214

PLATE

OATE Sept.9/77

. L.C.-

METRIC



TEST HOLE LOG

HAMMER WT. 63.5xg, LOCATION Sheet No. 17 Appendix C comzson - Kq /Sa. cm.
_, |PERMAFROST 02 T 06 T \o T | T |
| HT. DROP 76 em. g ELEVATION @FIELD VANE () (4B VANEE 2
SAMPLE DATA | £ | NRC.|NF PLASTIC  WATER msro
DEPTH Ty PE 1BIOW ol of DESCRIPTION OF MATERIAL X o e 0 — — X
- THTYPE Fiscm. N°‘,_ CLASS| F 10 30 50 70 20%
NF. 0.1 ORGANTC COVER Ffﬁﬂﬂfﬂwf
B 0.5}0.5 S{LT,~ trace of gravel ___,_..--——"‘""'"“
1] 7’
GRAVEL
Vr - fine to coarse
60 - some sanq
2 spT |120 - little silt
~ layers of coarse gravel >
= brown
3 ]
N
A
R
B
| i 5.7 m, '
6 END OF HOLE
Notes:

1. Hole located on 3-4% grade
sloping to the north and
flattening out further from

— the hole,

2. Vegetation consists of shrubs
1-1.5m. tall and spruce trees
to 15 m.

3, Drilling mud used from 1.0 to

— 5.7 m.

k. Hole caving in during drilling.

JOB No. AL0889
iﬁ PROJECT Dempster Highway Pipeline
Kthn LeonOﬁ ConSUltantS Ltd LOCATION MP 316,1,0.2 mile L. of C.L.
HOLE No. 77-21cg
DATE Sept. 9/77 PLATE

& GEOTECHNICAL ENGINEERS




TEST HOLE LOG
HAMMER WT. 635K LOCATION Sheet No. 16 Appendix C COMESION - Kg./Sa.cm.
' _ |PERMAFROST AFLEU 110 T ‘l‘ A
_HT. OROP 76 <. 2 ELEVATION ®Fi£p vANE () AB VANEE.\LHSS’E_
SAMPLE DATA 5 NR.C.INF PLASTIC WATER uauio
——TiEw] or | DESCRIPTION OF MATERIAL | (27___© P s
PEPT TYPE e No; CLASS!] F 10 30 30 70 90%
0.3 SILT Y
: -~ trace of sand
B 1 3
SILT AND CLAY
1 - some gravel
—— B 2 - little sand <
- trace of oxidation
- brown
2 17
32 (Ti11-1ike) !
sPT| 36 |3 ﬁ’
; |
- 50 .
SPT| 52 |4 P
56
4
—_— ] 50
75
SPT 90 g NF \
for
5 10cm 5.0
59 CLAY AND SILT
65 - little sand
6 | SPT 50 |6 - high plastic
| for - oxidized inclusions
8cm)] - blue grey & rusty brown
' (Bentonitic)
A
35 %
75 A
8 |5PT |or L
S 10cm, \\
: \
==l B 8 -
9. 7m.
10 END OF HOLE (cont'd.)
JOB No. AL0889

&

-

2 Klohn Leonoff Consultants Ltd.

ey | LOCATION MP 314, C.L.
CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-216

PROJECT Dempster Highway Pipeline

DATE sept, 10/77PLATE

. L.C. - METRIC



TEST HOLE LOG

HAMMER WT. 63.5x. LOCATION lcor:es»on - Klg.{hl.'cm.' :
PERMAFROST U
HT. DROP 76 em. | O ELEVATION O v ANt B unce
[--) -
sameie_OaTA_| X [NRCTNF T A,
ELOW “ or DESCRIPTION OF MATERIAL X e 0 o e e X
DEPTH TYPE Hstm N9y CLASS| F 10, 30 50 70 90%

Notes:

1.

Hole located near the top of
a hill. Ground surface
slopes 3% to the northeast.

Burnt area. Shrubs 1-1.5m.,
in height and sparse
white spruces.

Drilling mud used from 1.0 to
9.7m.

Free water at approx. 1.5m.

«% Klohn Leonoff Consultants Ltd.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATION MP 314, C.L.

cwn. & GEOTECHNICAL ENGINEERS | HOLE No. 77-216

DATE Sept. 10/7/ PLATE

WL C. - METRIC




GRAIN SIZE CURVE
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JOB No. _ AL0G89

PROJECT ; ; :
KIOhn LeonOff Consultants Ltd. J Dempster Highway Pipeline

-- ‘“ﬁ EeETTCE—————————crsremaarn | - OCATION

CIVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-216 DEPTH

DATE




TEST HOLE LOG
HAMMER WT. 63.5kg. LOCATION Sheet No. 16 Appendix C COHESION - Kg./Sa.cm.
IH _, JPERMAFROST °|2 T 0'6 T 1!0 T ‘l.‘ T 'lTB
| T. DROP 76 em. 8 ELEVATION FIELD VANE AB VAN NCONE. |
saMrie_oaTA | £ ['NRCTNE e aam, e
o] or | DESCRIPTION OF MATERIAL | xoi___7 0
- XTI b CLASS) F 1030 S0 70 90%
e NF PEAT
B 1 75 0.6 - organic silt layers » 248
:"-‘“;_1 -
1 . :%Q, vr dark brown L 796
] 762
e—-(lce lenses %-3mm. spaced @
X c 1, 1-15mm. ) L 496
bee—(lce lenses 1-3mm. spaced @ $575
C 2-5mm. )
3 _‘_‘___:,)1{16
— ¢ ‘ ol
le— (Ice lenses %-3mm. spaced @ “"“"*-—-u? 223
1~20mm. )
c SILT AND SAND P
L -I/l'—1 - organic laminations At
- /ql
d
C SAND L1
- fine to coarse P’
5] - trace to little silt G
¢ - sand and silt laminations
- greyish brown
6| © Xa
c ~— trace of sandstone
6.75 !
_7
GRAVEL
8 = little to some sand
SHESS—— B A
9
SPT | 62
for [10cm 9. 6m.
10 END OF HOLE (Cont'd.)
I JOB No. AL0889
PROJECT Dempster Highway Pipeline
<2 Klohn Leonoff Consultants Ltd. I 5= 7507 309.7, c.L.
# CIVIL & GEOTECHNICAL ENGINEERS |HOLE No. 77-217
DATE Sept.10/77 PLATE

. L.C.~ METRIC



I

TEST HOLE LOG

- HAMMER WT. 63.5Kg, LOCATION COHESION - Kg./Sq.em.

' _ |PERMAFROST ' ' 0'6 L 110 ! " J ‘

| HT. DROP 76 cm. 8 ELEVATION QHELDWNE QLMVANEE' |
| SAMPLE DATA 2 N.R.C.IN.F PLASTIC WATER LIQUlD

| - LIMIT CONTENT LIMIT

| BLOW w or DESCRIPTION OF MATERIAL Am 0 — e — X
"DEPTH TYPE [FF>>XNo. CLASS] F 10 10 0 70 90%
| Notes:

1. Hole located in a valley which
slopes gently to the southwest,

Vegetation of

The surrounding ridges
white spruce trees and poplars
to 14m.

3. Drilling mud used from 6.75 m.
to 9.6 m.

L., Thermistors installed at 0.5,
1.6, 3.0 and 6.0 m.

2. Burnt area.
shrubs,

et

|
l
|
|
L
|
\

&

GEOTECHNICAL

PN Klohn Leonoff Consultants Ltd.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 309.2 C.L.

ENGINEERS

HOLE No. 77-217

DATE sept.10/77

PLATE




GRAIN SIZE CURVE
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ALO889

JOB No.

Dempster Highway Pipeline

PROJECT
LOCATION

DEPTH

HOLE No. 77-217

DATE

Dec/77

CIVIL & GEOTECHNICAL ENGINEERS

<z Klohn Leonoff Consultants Ltd.




FROZEN BULK DENSITY TEST RESULTS
HOLE NO. 77-217

Sample Sample - Frozen Bulk3 Frozen Bulk
No. Depth (M) Density KG/M Density PCF

5 2.7-3.4 1338.3 83.4




TEST HOLE LOG

HAMMER WT. 63.5Ks. LOCATION Sheet No. 16 Appendix C COHESION - Kg./Sa.cm.
_s JPERMAFROST T T 1T T 1T T T T 1
HY. DROP 76 em. | O ELEVATION 0.2 0.4 1.0 1.4 1.8
& [ELD VAN AB VAN N A
SAMPLE DATA | 2 | NRC.INF PLASTIC WATER LIQUID
- LIMIT CONTENT LIMIT
o] or | DESCRIPTION OF MATERIAL | x=0___ ¢ oot '
EXTNS bl CLASS) F. 10 30 50 70 90%
s 0.2 __TOPSOIL //‘9
B GRAVEL AND SAND d
| .01 - some silt and clay T
1 RS - rusty sand pockets
by - grey
| 1
| SPT | 15
L 2 NF. SILT AND CLAY
7 - little sand
’ - little gravel
?? - low plasticity
| spT Z A
- . (£i11-11ke)
% 3.3 .
GRAVEL- fine to coarse
| - some sand
4 - little silt
SPT - rusty sand pockets
4.5 -~ brown
_5____ BEDROCK
|
— 5.5 m,
END OF HOLE
i_, Notes:
| 1. Hole located on a flat area,
| 100 m. south of a ravine.
2. Spruce trees to 8 m. _
3. Drilling mud used from 0.5 to
—— 5.5 m.
4., Bedrock exposed in ravine at
a depth of 3-6 m.

JOB No. AL0889

PROJECT Dempster Highway Pipeline

% Klohn Leonoff Consultants Ltd. - o o rme s oF o

Z [ S s SR R St a e e
€T CiviL & GEOTECHNICAL ENGINEERS |HOLE No. 77-218

DATE sept. 11/77 PLATE

L, L.C., - METRIC



TEST HOLE LOG

HAMMER WT. 63.5kg. LOCATION Sheet No. 16 Appendix C COMESION - Kg./Sa.cm.
' 4 PERMAFROST I ) o'o T 1'0 11‘ T 1;
v HT. DROP 76 cm. 8 ELEVATION @FIELD YANE ) 1A8 VANE B UNCONE.
SAMPLE DATA Z | NRC.|NF PLASTIC WATER LGUID
- LIMIT CONTENT LIMIT
IDEPTHT ¢ [BIOW v or DESCRIPTION OF MATERIAL K 0 = —= e oo e X
. YPE Fisem Ny JCLASS| F o 3 5o 70 90t
A 0.1 ORGANIC COVER //”
5 VOLCANIC ASH //
GRAVEL
1 - fine to coarse
] - }little to some sand
- little silt
- brown
NF.}1.75
m,g_ 11 _'— silt layer
SPT | 15
16
3 18
SPT | 23 SAND
33 - fipe
- some silt
L 53 13: 95 -~ layers of silt
SPT | 59 J)
53
2
SPT | 1005 |
.._é_,...‘ Nbn
! 70
SPT | 96 o)
7.5
8
80 GRAVEL
spT | forlT7 N - some sand
9 10¢m
10 (Cont'd.)

JOB No. AL0B89

PROJECT Dempster Highway Pipeline

LOCATION MP 301.5, C.L.

&F CIViL 5 GEOTEC HNICANGINEERS HOLE No. 77-219

DATE Sept.11-12/7PLATE

.
L L.C. - METRIC




TEST HOLE LOG

HAMMER WT. 63.5xg] LOCATION COHESION - Kg./Sa.cm.
' PERMAFROST LU A
— 0.2 0.6 1.0 14 1.8
.HT. DROP 76 cm. g ELEVATION FLELD VANE : AB VANE m; " a
SAMPLE DATA = | NRC.INE PLASTIC WATER LIQuID
> LiMiT CONTENT LIMIT
v or DESCRIPTION OF MATERIAL X o 0 ——————— x

EPTH TYPE [BIQW

Nej CLASS| F
¥

As above.

11.5 m.

Notes:

END OF HOLE

1. Hole located in a ravine on a
terrace dropping off 4-5 m. to
the southwest. .

2. Burnt poplars to 4 m.,

white spruces to 16 m. and

shrubs, _

3. Drilling mud used from 0.5 to
11.5 m.

L. Boulders exposed at edge of
terrace.

5. Poorly drained area. Water
table at about 1-2m.

CIVII.

Y, T

JOB No. AL0889

PROJECT Dempster Highway Pipeline

KIohnLeonConsultansLtd OCATION P 3073 C.L.

% GEOTECHNICAL ENGINEERS |HOLE No. 77-219

DATE Sept.11-12/7/PLATE

L. - METRIC




GRAIN SIZE CURVE
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JOB No.  AL0889 :
PROJECT Dempster Highway Pipeline
LOCATION
HOLE No. 77-219 DEPTH
DATE  Dec/77

e



TEST HOLE LOG

HAMMER WT. 63.5xs. LOCATION Sheet No. 16 Appendix C couss;on - Kg./Sa.cm.
PERMAFROST 02 ] M ! l T l | 1
HT. DROP 76 cm. ELEVATION B 51ELD VANE QLAa VANE ﬂ
SAMPLE DATA NRC.INE PLASTIC WATER uauID
CONTENT LIMIT
A mv— TG or | DESCRIPTION OF MATERIAL | 20 __ 2027~ just
15cm N JCLASS) F o 30 S0 70 90%f o
£B9 0.1 ORGANIC COVER LT | 157
SILT AND SAND AT
B ¥ 0.6 -_trace of gravel - brown ; -1
! B (7] J
1 GRAVEL
—=-1 - fine to coarse
8 3} - some sand o
2 - trace to little silt
B - cobbles
B H
NF.
3
\ 80 i 3.75
SPT| for[ 8]
j0cm
SILTSTONE
- black
2 (Bedrock)
5.5 m.
6 END OF HOLE
Notes:
1. Hole located on gently sloping
ground (1-2%) to the northeast.
2, Shrubs in the immediate vic-
inity of hole. Spruce trees
to 30 m. in surrounding area.
3. Drilling mud used from 2.5 to
5.5 m.
JOB No. AL0889
PROJECT Dempster Highway pipeline
-’”‘“f;f KIOh OUItantS Ltd LOCATIONMP 297 C.L.
7 IVl & GEOTECHNICAL ENGIN‘ERS HOLE No. 77-220
DATE Sept.19/77 PLATE
L.t - HMETRIC




TEST HOLE LOG
HAMMER WT. 63.5Kq. LOCATION Sheet No. 15 Appendix C COMESION = Kg./Saq.cm.
— |PERMAFROST T T T T T 7 1
HT. DROP 76.cm. | O ELEVATION 0.2 04 1.0 14 1.8
- g.FIELD VANE ‘:}lAB VANE !! uusgﬂ
SAMPLE DATA | £ | NRC.|NF PLASTIC JaTeR uauio
| r
DEPTH TYPE ?}?MWNQ v CLASS OF. DESCR'PTION OF MATERIAL :D___::qhsgﬂ—;’__-:;/
Be) 0.1 TOPSOIL P
VOLCANIC ASH
B {]06.2 ca/
1 vEe,
va%
=
959
3 GRAVEL
- fine to coarse
- some sand
= little silt
L
NF.
B
5
6
/
B
8
8.5 m.
END OF HOLE
=R
|
| (Cont'd.)

JOB No. _ AL0889

. : PROJEC Dempster Highway Pipeline
S lQn Ld' LOCATION MP 293.3,.1 mile L. of C.L.

;&GEOTECICALEGNES HOLE No. 77-221
DATE Sept. 13/77 PLATE

(. L. - METRIC



TEST HOLE LOG

HAMMER WT. 63.5Kq. LOCATION COHESION = Kg./5q.em.
_, |permarROST LS LA
HT. DROP 76 cm. Q ELEVATION @mzt,o VANE /N (AB vmeg'g” ggu ‘
SAMPLE DATA | = | NRC.[NF PLASTIC  WATER uQuip
b LIMIT CONTENT LIMIT
5 BLOW » or DESCRIPTION OF MATERIAL X o — e 0 e X
EPTH TYPE eIl No CLASS! F 10 20 P 70 0%

Notes:

1. Hole located on a terrace,
m. north of edge.

2. Poplars to 10 m. Sparse
patches of grass.

3. Drilling mud used from 0.75
to 8.5 m,

25

4, Loss of drilling fluid below

4 m.
5. Piezometer installed.

% Klohn Leonoff Consultants Ltd.
> CIVIL & GEOTECHNICAL ENGINEERS [HOLE No. 77-221
13/77 PLATE

JOB No. AL0889

PROJECT Dempster Highway Pipeline

LOCATIONMP 293.3,

.1 mite L, of C.L,.

DATE Sept.

L.C. - METRIC



TEST HOLE LOG

HAMMER WT. 63.5Kq.

LOCATION Sheet No. 15 Appendix C COHESION - Kg./Sa.cm.
| s [PERMAFROST o].z l ofe l 11,0 1‘.4 ' \!a
\ HT. DROP 76 em 2 ELEVATION @rieip vaNe O a8 VANE KT UNCONF
SAMPLE DATA | 2 | NRC.INE PLASTIC ATER uauip
' BLowl1 or DESCRIPTION OF MATERIAL X— —— o m 0 —— x
.DEPTH TYPE Fisem INo CLASS| F 10 30 L1 - 90%
ORGANIC SILT AND PEAT
B D.6 - black
NF /’__’_,..-‘--""
1 GRAVEL -
B - fine to coarse -
2.0 - some sand
- little to some silt & clay
- stratified with sand Q/
2 B N 3.0 _
; 4
3

| SPT

16
16
22

jnu

232

5
NF [1— Sand layer
6
i
8
B 8.5m.
9 END OF HOLE

(cont'd.

. GEOTECHNICAL ENGINEERS

7= Klohn Leonoff Consultants Ltd.
Q«V;' IVIL C

JOB No. ALOB8S

PROJECT Dempster Highway Pipeline

LOCATIONMP 285.1, C.L.

HOLE No. 77-222

DATE Sept. 13/77 PLATE

Kt ¢ =~ METR:C



TEST HOLE LOG

HAMMER WT. 63.5kg,

LOCATION COHESION = Kg./Sq.cm.
- PERMAFROST T T Y T T T T I
— 0.2 0.4 1.0 14 18
LHT. DROP 76 cm. 8 ELEVATION FIELD VAN AB VANE N :
saupie OaTa | 2 [NRCTNE U R, v
;DEPTHTY BLOW © or DESCRIPTION OF MATER'AL X o — — — [+ S X
. PE Fisem, (N CLASS| F. 1o 3050 70 __ 90%
Notes:
1. Hole located on a flat low
— lying swampy area .
2, Grass and peat tussocks in
the immediate vicinity of
hole. Spruce trees to 20-25m|
and shrubs in surrounding
area.
3. DOrilling mud used from 2.5
to 8.5 m.

4, Poorly drainad area

5. Water raised to 0.15 from
the ground surface during
drilling.

Consultants Ltd.

JOB No. ALOB

9

PROJECT Dempster Highway Pipeline

LOCATION MP 285.1,

C.L.

CIVIL & GEOTECHNICAL ENGINEERS HOLE No. 77-222
_ DATE Sept. 13/77 PLATE
.L.C. - METRIC




GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT D Highway Pipel]
% Klohn Leonoff Consultants Lid. empster Highway Pipeline

R N e iy LOCATION

\!.." CiIViL & GEOTECHNICAL ENGINEERS HOLE No. 77-222 DEPTH

DATE Dec/77




TEST HOLE LOG
HAMMER WT. 63.5xp, LOCATION Sheet No. 15 Appendix C COHESION - Kg./Sg.cm,
- PERMAFROST T T T 1T 77T
HT. DROP 76 em. | O ELEVATION O o l’fvm 418
" o L
sawrte_oata_| £ [WRCTNE I g,
o] o | DESCRIPTION OF MATERIAL | (=1 __ € oo :
, 15em J7% _ JCLASSEF _ 1030 _so 70 so%ly 240
W 0.2 gRGANIC COVER -
0.5 2'tTet1e sand 1]
B L~
SAND _ e
: - fine to medium 4
C Nbn - little si]t . . G
- organics laminations - —
VX 1.3 - brown R
SILT 1%
c 3 _1: ~ little to some sand (D::.—--"""'"'
2 |~ - trace of organics =0
- Vr hi _ _ I o
Vs white - slight to low plasticity \
c l silt - stratification & lamina- N
Nbn layer tions of sand ™
| -~ organic lenses & lamination} >P
N - brown ]
™ Tice lenses 1/bmm. spaced @ 1-5mm)
C 5 . 01
| sand layer e
Vr - trace of fine gravel /?
L Vs ice lenses 1/bkmm. spaced @5-30mm
C . Nbn 4.2 i
; Pede! SAND
938, -~ [ D
Vs :::’ - little to some silt (g =
c Vr :::: - trace of fine gravel
—_— XX - stratifications and :
0.0 -I N . F .]
:.: aminations of silt
Nbn 02*’ '
6 | € X (ice lenses 1/4-2mm. spaced
B :::0 5-20mm. ) - -
0
&2 d
2l 6.75 sz
, 2
oo GRAVEL /
VxR - fine to coarse /
00 - littl d
B :.:. ittie san
03059, - little silt
XKL - br
8 % own
SE—— 0’0’
0’0’0
50505
0.0.0
0.0.0
3
0%
9 . ol
. > XX
: o3
N
10 (cont'd.)
- JOB No. AL0889
‘ PROJECT Dempster Highway Pipeline
= Klohn Leonoff Consultants Ltd. 55, 5ion—F 3857, 0.7 nite orcl
&7 CiviL & GEOTECHNICAL ENGINEERS HOLE No. 77-223
DATE Sept. 13/77 PLATE

LL.C. v METRIC




TEST HOLE LOG

HAMMER WT. 63.5x¢. LOCATION COHESION = Kg./Sg.em.

' PERMAFROST T T T T [ T T 1
HT. DROP 76 cm. | & ELEVATION B ELD VAN O\ LAB VANE B UNCON
SAMPLE DATA £ | NRC. PLASTIC WATER uQuIid

- LIMIT CONTENT LIMIT

v DESCRIPTION OF MATERIAL X — e — 0 ——— X

10 30 30 70 0%

verte{Tvre BOWe | cuass

As above.
N J3%
L 0:::0
11, 5m.
12 END OF HOLE
Notes;:
1. Hole located in a swampy area.
Terrain slopes 1% to the north
2, Vegetation of white spruces
to 1hm.
3. Drilling mud used from 6.8 to
i 11.5 m.

L, Thermistors installed at 0.5,
1.5, 3.0, and 6.0 m.

JOB No. AL0889

- PROJECTDempster Highway Pipeline

EF CIViL & GEOTECHNICAL ENGINEERS HOLE No. 77-223

DATE Sept. 13/7/ PLATE

(.L.C. - METRIC



GRAIN SIZE CURVE

AL0889

JOB No.

PROJECT Dempster Highway Pipeline

LOCATION

DEPTH

HOLE No. 77-223

DATE

Dec./77

‘w 0g°9-0£°9 3@ § ddwes VT ¥
‘w Qh'G-0l°G 1e g o|dueg P
‘w Q/l*yg-gZ'y e [ @2jdueg T~
“w Gz g-gl ¢ Ie G @jdues © ©
W 0g z-02°¢ 1€ y eldues Gt SHYVWIH
S3HIIWTTIUWN —3ZIS NIVHO
I000°0 1000 00 I'0 o) ol Onw
Imrﬂ/ |
S
z - ol
A o)
AN R 02 v
% N 3
A W o
0 i1} m
N VA =
/ &\ Ob m
/ // =z
N m
X W LG
X m
X X A 02
\ R\ R oL
X \ (10N
TSN NN .
] N\
7d
B It
T & 00!
2/

0024 OO O9# Ob# O2#t Ol ~ b# 8/8 b/,

3ZIS 3A3IS QHVANVLS SN

1

AVIO dO0 1S

N4 |

WNIG3W  BSyve0

3NIH3

| 3s8voo

UNVS

T3IAVYHO

Kiohn Leonoff Consultants Lid.

CIVIL & GEOTECHNICAL ENGINEERS

B

e

el

Y

(P

e




FROZEN BULK DENSITY TEST RESULTS
HOLE NO. 77-223

Sample Sample Frozen Bu]k3 Frozen Butlk
No. Depth (M) Density KG/M Density PCF
5 2.8-3.5 1948 121.3

7 4,2-5.1 1800.¢ 112.2




TEST HOLE LOG
HAMMER WT. 63.5Ks. LOCATION Sheet No. 15 Appendix C COHESION -~ Kg./Sq.cm.
s [PERMAFROST o2 | 06 10 | 14 | 1e
HT. DROP 76 em. | 3 ELEVATION FIELD VANE (1 AB VANE T1uncone |
SAMPLE DATA % I NRC.INE PLASTIC WATER uauIp
sy v YT or | DESCRIPTION OF MATERIAL | x20___ 92T __ 1™
3cm. | 'O CLASS| F 1030 50 70 90%
: 0.1 ORGANIC COVER //' 161
SILT & CLAY il
B . ]
0.6 - little sand /Q‘
1 GRAVEL AND SAND »
— 1 B - fine to coarse o]
| - trace of silt
B
2 1B
3
—— B \r
L
NF
2
18
6 |spT | 18 +
— 14
L
8 7.9 \
SAND
- fine to coarse
9 ~ some gravel
spT |13
S 16 8.95m.
END OF HOLE
(cont'd.)
: JOB No. Al 0889
_ 7 PROJECT  Dempster Highway Pipeline
A_'% Klohn Leonoff Consultants Ltd. LOCATION MP281.6. 0.6 oile & of G0
QT Vil & GEOTECHNICAL ENGINEERS |HOLE No. 77-224
DATE sept. 15/77 PLATE

.C. - METRIC



TEST HOLE LOG

1.

Hole located on flat ground
adjacent to a dried up pond.

Willow bushes 2-3 m. in

Drilling mud used from 3.0 to

8.95m.

Free Water encountered at 3m.

HAMMER WT. 63.5kg} - LOCATION COHESION -~ Kg./Saq.cm.

_ [PERMAFROST 1T T T 1 1 171777

HT. DROP 76 em. | O ELEVATION 0.2 0.6 1.0 1.4 1.8
g FIELD VAN AB VAN .

SAMPLE DATA NR.C.]INF. PLASTIC WATER LUQuIb

- LIMIT CONTENT LIMiT

mery e 11017 o or | DESCRIPTION OF MATERIAL | -l % SR :
15¢m. CLASS| F 10 30 50 70 90%

1 Notes:

height

%= Klohn Leonoff Consultants Ltd

"% GEOTECHNICAL ENGINEERS

JOB No.

ALO0889

PROJECT Dempster Highway Pipeline

LOCATION MP281.6, 0.8 mile R. of C.L.

HOLE No. 77-224

DATE

Sept. 15/77PLATE




GRAIN SIZE CURVE
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JOB No. AL0889

PROJECT Dempster Highway Pipeline

Itlehn Leonoff Consultants Ltd. OCATION
N T ST AT

L ClVIL & GEOTECHNICAL ENGINEERS | HOLE No. 77-224 DEPTH

DATE Dec/77
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FOOTHIWS PIPE LINES
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FOOTHILLS PIPE LINES
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