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1.0 INTRODUCTION

EBA Engineering Consultants Ltd. (EBA) was retained by the Government of
Northwest Territories (GNWT), DPW and Highways, to conduct geotechnical
investigations at several sites along the NWT portion of the Dempster
Highway, from the Yukon border to Inuvik. The work was to consist of
drilling, soil sample collection, permafrost evaluation, and the
collection of other field data, as required, to provide engineering
evaluations at each of the specific sites. The project was authorized by
Mr. J. Bowen on October 4, 1985, under service contract SC251217.

The majority of the sites were pre-selected by the GNWT Highways
Department, and were chosen on the basis of existing or predicted
maintenance problems. The site at km 8.5 required evaluation due to an
accident which occurred in September. The problems at all sites were
believed to be related to thawing of permafrost, and the investigations
were planned and completed to examine this hypothesis. The results of the
field and laboretory testing program are presented in the following
sections, along with engineering interpretations, where applicable.

Specific details of each site are presented in separate appendices of this

report.
2,0 EVALUATION OF SITES
241 Drilling and Soil Sampling

Table 1 summarizes the sites investigated, and shows the number of

boreholes drilled at each.

=
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TABLE 1 g
SUMMARY OF SITES INVESTIGATED
DEMPSTER HIGHWAY, N.W.T.
SITE APPENDIX OF BOREHOLES EXPLANATION
THIS REPORT DRILLED
km 8.5 A 18 vehicle accident
(1 thermistor location
cable installed)
km 18.0 B 2 recurring
maintenance problem
(pot-hole)
km 27.9 C - 1 - flowslide adjacent
to highway
km 46.9 D - 8 slope stability at
: culvert
km 50.9 E 8 | slope stability at
culvert
km 227.2 F B sinkhole in ditch
(1 thermistor
cable installed)
km 229.8 G 2 culvert evaluation
km 247.0 H 1 culvert evaluation

8 sites total

46 holes total

.A
EBA Engineering Consultants Ltd. ﬁ



Government of Yuﬁbn\ _
0201-4426 Community & Transport MER Services
128512 18 Transportation Engin:.iing, S-3
P.O. Box 2703 (201 Range Road)
Whitehorse, Yukon Y1A 2C6

Page 3

All holes were drilled with a CME 750 drill, contracted from Midnight Sun
Drilling Co. Ltd. of Whitehorse, Yukon. This drill is mounted on an-
all-terrain vehicle and is eguipped with both solid shaft and hollow stem
augers. Permafrost samples were taken from the auger flights and with a
permafrcst core barrel. This core barrel is a CRREL ice auger barrel,
modified to obtain 100 mm diameter permafrost soil cores. Insulated core
boxes and freezer-packs were available during the field program to keep
cores frozen, if necessary. In.addition to retaining some of the frozen
soil cores, the ground temperature was measured in all undisturbed
samples, using a hand-held temperature probe. At two of the eight sites
(km 8.5, km 227.2), ground temperature (thermistor) cables were installed,

for long-term temperature monitofing.

In unfrozen soils, samples were taken from either the auger flights, or
from a 51 mm diameter split spoon drive sampler. This sampler constitutes
part of the standard penetration test (SPT), which is used to evaluate

in-situ soil density.
All samples were classified in the field using the NRC permafrost

classification system. The samples were then returned to EBA's Whitehorse

laboratory for further classification testing, and USC designations.

2.2 Laboratory Testing

The natural moisture content was determined for all samples. Selected
samples in representative soil types were tested for grain size
characteristics (sieve and/or hydrometer testing), as well as degree of
plasticity (Atterberg limits). The bulk density was measured in several
of the permafrost cores, to obtain a confirmation of the ground ice

content.
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The results of the laboratory testing are presented on the borehole logs,
where applicable, and on the particle-size distribution curves, located

after the borehole logs in each appendix.
%0 ENGINEERING EVALUATION
3%l General

Rs previously noted, the present study was separated into eight different
sites. Correspondingly, the results of the drilling and testing programs,
and the engineering evaluation of each site are presented in separate
appendices of this report. The sites and appendices are presented in the
chronological order of drilling, and in increasing kilometre posts.

Please refer to the appendices for site-specific information.
4.0 GROUND RADAR SURVEY

The subsurface-interface radar (SIR) unit was tried at several locations
along the highway, with limited success. Previous EBA experience with a
similar unit; however, has proven it to be useful for delineating zones of
ice wedges and ice rich soil. It is believed that with experienced
operators, the SIR unit could delineate ice-rich zones beneath the road
surface, and save on the number and cost of boreholes in future cdrilling
programs. It is recommended that'consideration be given to a further
evaluation of suitability of the SIR unit for this application. A cursory
examination of the data obtained from the present study will be completed
by EBA's SIR experts, to further evaluate its' potential use in this

regard.

=
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5.0 CLOSURE

The information and recommendations presented herein are based on the
results and findings from 46 boreholes drilled at eight sites. The
results are believed to be representative of the sites; however, if
conditions other than those presented herein are encountered during any
phase of site work, we should be notified so that our recommendations can
be re-evaluated, in light of the new findings. Further information
regarding the use of this report is found in the General Conditions,

located before Appendix A.
Respectfully submitted,

EBA Engineering Consultants Ltd.

J.R. Trimble, P. Eng
Senior Project Engineer

Whitehorse Manager

JRT/was
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EBA ENGINEERING CONSULTANTS LTD.

GEOTECHNICAL REPORT
GENERAL CONDITIONS

A.1 USE OF REPORT AND OWNERSHIP

This geotechnical report pertains to a specific site
and development. It is not applicable to adjacent
sites nor is it valid for types of development other
than that to which it refers. Any variation from
the site, or development, necessitates a geotech-
nical review in order to determine the validity
of the design concepts evolved herein.

This report is not to be reproduced in part or in
whole without consent in writing from EBA
Engineering Consultants Ltd. (EBA). Additional
copies of the report, if required, may be obtained
upon request. Isolated information, logs of borings,
or profiles are not to be reproduced, copied or
transferred.

A.2 NATURE AND EXACTNESS OF
SOIL DESCRIPTION

Classification and identification of soils are based
upon commonly accepted methods employed in
professional geotechnical practice. This report
contains descriptions of the systems and methods
used. Where deviations from the system prevail,
they are specifically mentioned.

Classification and identification of soil and geo-
logic units are judgmental in nature as to both
type and condition. EBA does not warrant con-
ditions represented herein as exact, but infers
accuracy only to the extent that is common in
practice.

A3 LOGS OF BORINGS

The boring logs are a compilation of conditions
and classification of soils as obtained from field
observations and laboratory testing of selected
samples. Soil zones have been interpreted. Change
from one geologic zone to the other, indicated
on the logs as a distinct line, is in fact, transitional.
The extent of transition is interpretive. Any
circumstance which requires precise definition
of soil zone transition elevations may require
special evaluation.

A.4  STRATIGRAPHIC AND
GEOLOGIC SECTIONS

The stratigraphic and geologic sections indicated
on drawings contained in this report are evolved
from logs of borings.  Stratigraphy is known
precisely only at the locations of the borings.
Actual geology and stratigraphy between borings
may vary from that shown on these drawings.
Natural variations in geologic conditions are
inherent and a function of historic environment,
EBA does not represent the conditions illustrated
as exact but recognizes that variations will exist.
Where knowledge of exact locations of geologic
units is necessary, it is cautioned that such deter-
mination requires special attention.

A5 GROUNDWATER CONDITIONS

Groundwater conditions represented in this report
refer only to those observed at the times recorded
on logs of borings, and/or within the text of this
report. These conditions vary with geologic
detail between borings; annual, seasonal and
special meteorologic conditions; and with construc-
tion activity. Where instruments have been estab-
lished to record groundwater variations on an
ongoing basis, the records will be specifically
referred to. Interpretation of groundwater con-
ditions from observations and records is judg-
mental and constitutes an evaluation of circum-
stances as influenced by geology, meteorology
and construction activity. Deviations from these
observations, may occur. No other warranty,
express, or implied, is made by EBA.

A.6 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose
geologic materials to meteorological elements.
Many geologic materials deteriorate rapidly upon
exposure to climatic elements. Severe deterioration
of materials may be caused by precipitation and/or
the action of frost on exposures. Unless otherwise
specifically indicated in this report, walls and
floors of excavations must be protected from
elements, particularly all forms of moisture,
desiccation from arid conditions and frost action.



A.7 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise advised, support of excavation
walls, ground adjacent to anticipated construction
activity and of structures adjacent to the construc-
tion, must be provided. The support of ground
and structures adjacent to the anticipated con-
struction, with preservation of adjacent ground and
structures from the adverse impact of construction
activity, is therefore required.

A.8 INFLUENCE OF CONSTRUCTION
ACTIVITY

There is a direct correlation between construction
activity and adjacent structural performance. The
influence of all anticipated construction activities
should by considered by the contractor, owner,
architect and prime engineer in consultation with a
geotechnical engineer when the final design and
construction techniques are known. EBA provides
no warranty in respect to adverse circumstances
resulting from construction activity.

A9 OBSERVATIONS DURING
CONSTRUCTION

Because of the nature of geologic deposits, the
judgmental character of the art of soil and found-
ation engineering, as well the potential of adverse
circumstances arising from construction activity,
observations during site preparation, excavation
and construction should be carried out by a
geotechnical engineer. These observations then
may serve as the basis for confirmation and/or
alteration of geotechnical recommendations or
design guidelines presented herein to the benefit
of the project.

A.10 DRAINAGE SYSTEMS

Where drainage systems are installed within or
around a structure, the systems which will be
installed must protect the structure from loss of
-ground due to internal erosion and must be design-
ed so as to assure continued performance of the
drains, Specific design detail of such systems
should be developed or reviewed by the geo-
technical engineer. Unless otherwised specified, it
is a condition of this report that effective drainage
systems are required and that they must be con-
sidered in relation to project purpose and function.

A.11 BEARING CAPACITY

Design bearing capacities, loads and allowai le
stresses quoted in this report relate to a specit
soil type and soil condition. Construction activit -
and environmental circumstances can materially
change a soil condition. The elevation at which a
soil type occurs is variable. It is a requirement of
this report that structural elements be founded
in and/or upon geologic materials of the type and
in the condition assumed. Sufficient observations
should be made by gqualified geotechnical person-
nel during construction to assure that the soil
conditions assumed in this report exist in fact.

A.12 SAMPLES

EBA will retain all soil and rock samples for 30
days. Further storage or transfer of samples can
be made at owner expense upon written request.

A.13 STANDARD OF CARE

Services performed by EBA for this report are
conducted in a manner consistent with that levei
and skill ordinarily exercised by members of the
profession currently practicing under similar
conditions. No other warranty, express or implied,
is made.
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UNIFIED SOIL CLASSIFICATIONt

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES CLASSIFICATION CRITERIA
9 | Cu=DeoD1o  Greater than 4
g aw Well-graded gravels and gravel-sand é __S (030)2
" < mixtures, little or no fines £ C,. = =———— Between 1 and 3
- :,g & X ¢ Dy xDgo
] s -
o< 4
o |4eEs] < . -g 3
2 |la 8 § 2 u GP Poorly-graded gravels and gravel-sand g N Not meeting both criteria for GW
w o |2c ; =l 3 mixtures, little or no fines =58 g %
- R |& ° ° s 3
8 N °§ §§ 9 " A gag"’ 2 g Atterberg limits plot below ‘A’ line Atterberg limits plotting
§ sl x @ GM Silty gravels, gravel-sand-silt mixtures 2 & 8 = &|  orplasticity index less than 4 in hatched area are bor-
B = e : E2 8 -3BE derline classifications re-
2 ° cF ac Clayey gravels, gravel-sand clay mix- gg g 83| Atterberg limits plot above ‘A’ fine quiring use of dual sym-
< E o tures s and plasticity index greater than 7 bols
5 g w § ° % Cy =Dgo/D1g Greater than 6
w ° a Well-graded sands and gravelly sands, |2 3% o 2
g § g 'E g sw little or no fines g é § .g e = .M_ Between 1 and 3
g § e SR g8 D10%Dgo
© % |g s g E‘ Poorl ded sands and gravelly - 2 z‘“ 5
e la w orly - graded sal G -] . -
§ § § g 3 spP sands, little o no fines ﬁ %gi Not meeting both criteria for SW
c® (51 bl
s a R a . .
Ec o Atterberg limits plot below ‘A’ line Atterberg limits plotting
o . el . [ i
g |8z @ M Silty sands, sand-silt mixtures E .':: § or plasticity index iess than 4 in hatched area are bor-
EE z 'é z é Py A F— A derline classifications re-
b3 [ " . S ® tterberg limits plot above ‘A’ line quiring use of dual sym-
sc Clayey sands, sand-clay mixtures JZb and plasticity index greater than 7 bols
Inorganic silts, very fine sands, 60
@ ML rock flour, silty or clayey fine PLASTICITY CHART /
> sands For classification of fine-grained
. g - 50| soils and fine fraction of coarse- -
o ] N .
» 3 g E= Inorganic clays of low to medium grained soils o CcH /
Q@ = s 5 CcL plasticity, gravelly clays, sandy clays, x Atterberg I|m|?s p.lottmg in hatched /
o § < gé silty clays, lean clays g 40| area are borderline classifications e
2 2 5 S requiring use of dual symbols R
o =z = - - AT inas Pl = B
% « @ oL Organic silts and organic silty clays | 30 Equation of A" line: PI = 0.73(LL - 20)
z g' of low plasticity G
£ o 2 cL )y
(!,J g » Inorganic silts, micaceous or diato- 5 20
g 5 g § MH maceous fine sands or silts, elastic |2 / MH & OH
T £ 2 ‘E' silts /
0 5 ; é CH Inorganic siits of high plasticity, 13 — = ~| -
2 32 fat clays af — S L ML & OL
= 3§ -
a ‘é’, oH Organic clays of medium to high 0 0 10 20 30 40 50 60 70 80 90 100
plasticity LIQUID LIMIT
HIGHLY ORGANIC SOILS PT Peat, muck and other highly organic *Based on the material passing the 3 in. {756 mm) sieve

soils

1TASTM Designation D 2487, for identification procedure see D 24

88

GROUND ICE DESCRIPTION

ICE NOT VISIBLE

VISIBLE ICE LESS THAN 50% BY VOLUME

GROUP GROUP
| SYMBOLS SYMBOLS SUBGROUP DESCRIPTION | SYMBOLS SYMBOLS SUBGROUP DESCRIPTION
Nf Poorly-bonded or friable Vx Individual ice crystals or inclusions
N Nbn No excess ice, well-bonded Ve lce coatings on particies
v
Nbe Excess ice, well - bonded vr Random or irregularly oriented ice formations
NOTE: Vs Stratified or distinctly oriented ice formations

1. Dusl symbols are used to it

ice classifications
2. Visual estimates of ice contents indicated on borshole

logs 1 5%

borderline or mixed

3. This system of ground ice description has been modi-
fied from NRC Technical Memo 79, Guide to the
Field Description of Permafrost for Engineering

Purposes

LEGEND
Soil

e IR

VISIBLE ICE GREATER THAN 50% BY VOLUME

ICE + . - .
. Ice with soil inclusions
Soil Type
ICE -
ICE Ice without soil inclusions

(greater than 25 mm (1 in.) thick)
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A-1
A-2
A-3
A-4

APPENDIX A
km 8.5, Dempster Highway, N.W.T.

General

Investigation Program

Results and Conclusions

Recommendations

Site Plan

Borehole Logs (BH 1 to BH 18, including moisture contents,
Atterberg limits, bulk densities, ground temperatures)
Photographs (Plates 1 to 8)

Ground Temperature Profile (Cable 82-10-18)

Grain Size Curves
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APPENDIX
km 8.5, Dempster Highway, N.W.T.

A-1 General

This site was selected for evaluation due to a fatal accident which
occurred here in September, 1985. It is understood that the GNWT Highways
had previously excavated a test pit at this site, and had encountered a
water-filled void beneath a layer of ice. Further geotechnical data was
required at this location to determine the cause of the road collapse, the
potential for future collapses, and the recommended method for road

repair.

A-2 Investigation Program

A total of eighteen boreholes (BH 1 to BH 18) were drilled at the site
betuween October 10 and 14, 1885, at the locations shown on the enclosed
Site Plan. The holes ranged in depth from 2.9 m to 8.9 m, with an average
depth of 5.9 m. To monitor the permafrost temperature with depth, and to
obtain data for further analysis, a ground temperature (thermistor) cable
was installed in Borehole No. 15, off the side of the highway embankment.
Also, after all the holes were drilled, a backhoe was used to excavate a
trench down the centreline of the road, so that an accurate picture and
understanding of soil and ice conditions could be obtained. Excavation of
this trench was extremely difficult due to the seasonal frost penetration
of approximately 1.2 m. A 'frost' bucket was required to complete the

excavation.

A-3 Results and Conclusions

The highway in the vicinity of km 8.5 consists of road fill, averaging

1.6 m in thickness, placed directly on the natural terrain at the site.
The permafrost table was consistently located at or near the original
ground surface, insulated by a thin layer of organics. Subsurface
conditions beneath the highway are summarized in Table 2 (summary prepared

from averaged borehole data).

L=
EBA Engincering Consultants Ltd. eona



c - - - - Cc- O Oo C O COD oD 32 3 )/ T T
TABLE 2
SUMMARY OF SUBSURFACE CONDITIONS
km 8.5, DEMPSTER HIGHWAY, N.UW.T,
GROUND ICE AVERAGE DEPTH MAXIMUM RANGE
SOIL TYPE CONTENT BELOW IN
(usc) DESCRIPTION (NRC) SURFACE THICKNESS
GRAVEL ROAD sandy, angular, generally unfrozen 0to1.68m 0.6 to 2.8 m
FILL (SW) dark grey to 1.5 m , :
Moo e ¥ e ¥ R Hmmm s permafrost at 1.5 m depth=--=*c—ea- T R K e ¥ *o
ORGANICS (PT/OL) grasses, peat and unfrozen to VUx, 1.6 to 2.0m 0.2 to1.5m
, organic silt, usually Vr 60%

wet at base of active

layer, and is the

source of - free water

noted in several

boreholes
SAND (TILL) (sw) gravelly, some silt, Ux 10% to Vx, 2.0 to 4.3 m 1.2 to 3.4 m

olive brown Vr 50%, ' :

’ lenses up to .
300 mm thick

SILT (ML) some clay, trace of Us, Ur 10% to 4.3 to 5.6 m absent in

SHALE BEDROCK

sand, olive brown

platy fragments,
dark grey

50%, lenses up to
50 mm thick

Ux, Vr 10%

as fracture fill-
ings (bedrock
surface only)

5.6 m to depth
of penetration

some holes
to greater
than 3.1 m
in others.

not deter-
mined

_—
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Ground ice content in the permafrost was typically very high, and ranged
from Ux, Ur 10% by volume up to ICE 100% in zones 2.5 m to 3.1 m thick.

Further examination of these ice zones in the backhoe test pit revealed
that they were 'ice wedges', a typical feature of permafrost terrain.
Plates numbered 6, 7 and 8 show details of the ice wedge in the trench.
Ice wedges are formed by brittle fracturing through contraction of the
permafrost, and the accompanying inflow and freezing of surface water in
the fractures. This freezing and associated expansion causes further
cracking, etc. The conditions at km 8.5 are suited for this natural
process--relatively cold ground temperatures (-39C at depth) and

abundant free water in the active layer. Uater was noted to be seeping in
several of the boreholes drilled through the road fill (Boreholes No. 1,
2, 5, 10, 13, 18) and the crgarnic surface of the natural ground was noted
to be saturated in all the holes drilled off the road fill (Boreholes No.
15, 16, 17). lWater was also seeping into the backhoe-excavated test pit
(See Plate 8).

The reason for the road collapse at km 8.5 is believed to be thawing of a
portion of one of the ice wedges at this site caused by sun-warmed surface
vater seeping into a permafrost crack, and thawing the ice. As the ice
thawed, a 'cavern' was created into which more water seeped, etc. The
surface fill acted as a bridge until the repeated loading from heavy
trucks exceeded the structural capacity, and it started to collapse from
below. Unfortunately, this is a nmatural phenomenon which is nearly

impossible to predict.

=
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Maintenance staff should be made.aware of this potential occurrence, and
should take extra care in examining the road surface for small pot-holes
(the initial stage), particularly in the late summer and early fall when
seasonal thawing is at its' deepest level. Truckers should alsc be

requested to report on unusual pot-hole conditions, whenever possible.

R-4 Recommendations

The ice at km 8.5 must be removed and replaced with frost stable gravel
backfill. The excavation should commence in the vicinity of Borehole No.
5 or 18, and follow the ice in all directions encompassing a zone denoted
by a 450 degree slope extending outwards from the top of the road
shoulder. A total excavation depth of 3.5 m should be sufficient. Based
on the borehole and test pit information, the ice wedge(s) are not very
large; however, the erratic nature of their distribution suggests that
several days of summer excavation and backfill might be required to

complete the work.

sa=
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I BOREHOLE LOG — PERMAFROST 0201-4426
’ DEMPSTER HIGHWAY
% w BULK DENSITY (Mg/m3) 4
F—g é GROUND ICE 1.4 1.6 1.8 2.0 2.2
r 33 SOIL DESCRIPTION = | oescrrrion T R T T
o . < 1020 30 40 50
’ | |GRAVEL (ROAD FILL) (SW)-sandy, SEASONAL ~
[ ] angular, damp, dark grey FROST
- - | G N
UNFROZEN \
’ L - water level in hole 1.0 m- _ : [~ |
- . after 24 hours M~
| G - 78%
J - JORGANICS(PT)-peat and grasses
8 : | SAND(TILL) (SW)-gravelly, some | ¢ |FROZEN 80% |24
‘ silt, olive brown : Vx, Vc 30% to |
’ F.2 ] ' : 40% (/‘l/
L - Heyq7=-0.82°% ,
E - Vx 40% \
- L - ¢ JT=-1.05% L.\
L - 3 - Vx, Vr go% .
¥ (] | C{T=-1.06% _ o= 19
I : /
L -1 : T ]1CE+25% soil J\
- - T=-2.43°¢
SILT(ML)-some clay, olive - . 60% |-
B - 44 b rown . Vr 25% - 30%
| -] lenses to
_— ' 20 mm tgick
- ] T=-2.67"C 76% 1 o
! € _lvx, vr 50% K
| J - ] T=-2.02"C
- 5 v
B | | SHALE (BEDROCK) _ T=-0.57° .
- platy shale f ts i C 61% |54
] | |- platy shale fragments in . —
ice matrix Vx, Vr 10% L
) -] _ o
[‘ | |- random ice fillings and. T=-1.317C -
5 || crystals, fractures filled |
i 6 | with ice C % .
L . 14- no ice below 6.4 m
L\ [ END OF HOLE
4 T 7 7
A SFC. ELEVATION (m) DATE DRILLED 1985-10-10 BOREHOLE No.
[ V= ‘
\ ebo COMPLETION DEPTH (m) 6.7 | LOGGED BY JRT : 1
Lo DRILLINGRIG  CME 750 LOCATION km 8.5 (NWT) PAGE1 OF 1
‘ This log is a compilation of SL_lbsurIace conditions and soil or (ock classification obtained from the field as well as from laboratory testing of samples from the boreholes. Soil zones
] Creimanatos o tions sedes o 10 o obmcrv et T e B e o Lo another, s indicaled on the 108, may be transitional and approximate in nature.
()
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

5 w BULK DENSITY (Mg/m3) 4
-2 = | GROUND ICE 14 16 18 20 22
% £ SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
_ » 10 20 30 40 50
GRAVEL (ROAD FILL)(SW)-sandy, SEASONAL
] angular, damp, dark grey FROST
L v
- UNFROZEN 9% >
- 1 114% | >
L
|~ 1ORGANICS(PT)-peat and grasses | P
- 7| SAND(TILL) (SW)-gravelly,’ some FROZEN >
S silt, sub-rounded to sub- = 1Vr, Vx 30% Tf/
S angular particles, olive ]
- 2 1 brown L 155 mm thick /
- _ ice lens I
| | - core barrel filled with Vx 50% 11
gravel and water (2.0 m -
-1 2.7 m) Vr, Vx 20% ’
- C |T=-0.82°%
- 3 - Vx 20% - 30%
c o ®
- T=-0.60°C
[ Vx 30%
L C "
| 4 ] - osilty clay lens Vr, Vx 30% N
] C ]T=-1.62"C N
o N
T T=-1.26°C <
L | SILT(ML)-some clay, dark grey
e to olive brown N
R | | T1=-2.34% N 61 |
: _ N C Vs, vr 25% ‘ ]
. 4 - occasional sand laminations
- 6 —
o G |T=-1.66"C <
- - NOTE: Free water in every Vx,Vr,Vs L0%
- “core barrel
] o \
71 T=-2.32% \
[ ;f// g lVs 50% P/
END OF HOLE ZT'
A SFC. ELEVATION (m) DATE DRILLED 1985-10-10 BOREHOLE No.
ebO COMPLETION DEPTH {m) 7.5]LOGGED BY JRT 2
DRILLING RIG  CME 750 LOCATION km 8.5 (NWT) PAGE 1 OF 1

This log is a compilation of St{bsurface conditions and soil or rock classification obtained from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be transitional and approximate in nature.

Groundwater conditions refer only to those observed at the times and places indicated and that may vary with time, geologic conditions, and construction activity.
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- BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

T W BULK DENSITY (Mg/m3) 4
=2 = | GROUND ICE 14 16 1.8 20 2.2
% s SOIL DESCRIPTION 2 | cescriprion TSRS
~ _ <2 10 20 30 40 50
GRAVEL(RCAD FILL) (SW)-sandy, SEASONAL
] angular, damp, dark. grey FROST
I UNFROZEN
- 1 p
L - »
L 5 ] " d
B i FROZEN ~
| - \\
B ~
L {SAND (TILL) (SW)-gravelly, some Vx 50% - ice ~
| 5 silt, olive brown has snowy age S,
| G ] texture °
] 7
] T=-1.30°C /
-] ; Vs 25%
- 4 4SILT(ML)-some clay, olive C /ﬁ
- 4 brown to dark grey
N Vs 20% /
T T=-1.41°C /
- 5 = c \
-] Vs 40%, ice’ \
- Tenses up to \
I T 150 mm tgick \
L 1 T=-1.65°¢C »
. ]
. | NOTE: No water in this hole Vx,Vr 25% to '
- g 30% |
- T=-1.69°C
- 7
] END OF HOLE
A SFC. ELEVATION {m) DATE DRILLED 1985-10-10 BOREHOLE No.
V= ‘
600 COMPLETION DEPTH (m)  7.0| LOGGED BY JRT 3
DRILLING RIG ~ CME 750 | gcation km 8.5 (NWT) PAGE! OF !

This log is a compilation of subsurface conditions and soil or rock classification obtained from the field as well as from laboratary testing of samples from the boreholes. Soil zones

have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the times and places indicated and that may vary with time, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

)

. W BULK DENSITY (Mg/m3) &
=2 g GROUND ICE 1.4 16 18 20 2.2
E £ SOIL DESCRIPTION Z | DESCRIPTION "MOISTURE CONTENT
~ w 10 20 30 40 50
| _GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
angular, damp, dark grey FROST
- UNFROZEN
— 1 —
-] FROZEN o ™
] T=-0.69°C <
2 J4SAND (TILL) (SW)-gravelly, some VX trace,
| silt, olive brown, sub- crystals to \o
| | angular to sub-rounded C 13 mm digmeter A”]/o—}"
[ particles - T=-O.§9 C 100 %[>
[ ] v Vx 50% =
- 3 T T=-0.58C Y///
[ Vx 10%
[ ] c_| 1=-0.90% il
- 4 — .
- TISHALE (BEDROCK)-fractured, dark Ve, Vx 15% ]
[~ grey, ice as fracture l?e fracture /
- 4 fillings fillings ]
| ¢ T} T=-1.33%
L END OF HOLE
_6 -
—7 —
A SFC. ELEVATION (m) DATE DRILLED 1985-10-10 BOREHOLE No.
ebq COMPLETION DEPTH (m) 2-0 | LOGGED BY JRT 4
DRILLING RIG  CME 750 LocATION km 8.5 (NWT) PAGE 1 OF 1

This log is a compilation of Sl_lbswlact' conditions and soil or rock classification obtained from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the tumes and places indicated and that may vary with time, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST V

0201-4426

DEMPSTER HIGHWAY

e W BULK DENSITY (Mg/m?3) &
=~ 2 -z GROUND ICE 14 16 1.8 20 2.2
W & _SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
_ ' : v 1020 30 40 50
| ] GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
angular, damp, dark grey FROST
- UNFROZEN
- 1 —
] ORGANICS(PT)-peat, wet
—_— ’ FROZEN
| | ICE Ice 100%
L o | - occasional organic inclusions T=-0.510C
i : A 2598% |-»¢
- 4 - snowy in texture and c
| appearance _ o 1)
AP occasional silty inclusions C T=-0.517¢C AR
o
L C | T=-0.51% o
] ° 3695% |+
4 T | ICE 40% to PLYS PN
| | SAND(TILL) (SW)-gravelly, some 60% 1°
i illt,bfark gr:y, Slél?-a]lngular £ 1=-0.51% . _
[ ] o sub-rounded particles T=-0.52° A |11 h53% -
A Vs 30%
Vx 30% \
- 5 -4 o
[° ] T 7=-0.52% [ 34
| | SILT(ML)-some clay, olive '
brown to dark grey Vx, Vs 50% 1.
i ' » Clrli6e0c - [ o
-] lenses up to
L 6 0.25 mmothick
A C {T=-1.87"¢C
] Vs 10% to 15% ™
T=-2.9°C S
[ Vs, Vr (2)0% $8% 3
-] T=-2.02"C
[ 7} SHALE(BEDROCK) AT 7.5 m _L
END OF HOLE
A SFC. ELEVATION (m) DATE DRILLED 1985-10-11 BOREHOLE No.
=
600 COMPLETION DEPTH (m) 7.7 ] LOGGED BY JRT 5
DRILLING RIG CME 750 LOCATION km 8.5 (NWT) PAGE 1 OF 1

This log is a compilation of subsurface condstions and soil or rock classification obtained from the hweld as well as from laboratory testing of samples from the boreholes. Soil rones
have been interpreted according to commonly accepted practice. The change from one zone o another, as indcated on the loy, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the times and places indicated and that may vary with time, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

= w BULK DENSITY (Mg/m3) &
=2 Z | GROUND ICE 14 16 18 20 22
E g SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
v 10 20 30 40 50
| | GRAVEL(ROAD FILL) (SW)-sandy SEASONAL
angular, damp, dark grey FRGST
- UNFROZEN
= 1 —4
= 2 -
- FROZEN
| |- no organics noted Vx trace,
| ] - crystals to
37| SAND(TILL) (SW)-gravelly, some 6 mm diameter
S silt, sub-angular to sub-
- 1 rounded particles, olive
L 1 brown to dark grey - o
] C |T=-0.80"¢C
L 4 - ~
I \\\\\
] T=-1.53°¢C $8%~
SILT(ML)-some clay, dark grey | ¢ Vs 10% to 20Y 1
] lenses up to
- 20 mm thick
- 5 - at 20 mm
] spacing ‘
. C fr=-2.02% 929~>¢
[ |- uniform in appearance
b 6 —
"7 7 SHALE(BEDROCK) AT 7.2 m
END OF HOLE
A SFC. ELEVATION (m) DATE DRILLED 1985-10-11 BOREHOLE No.
=
eOQ COMPLETION DEPTH {m) 7.2 | LOGGED BY JRT 6
DRILLING RIG  CME 750 LOCATION km 8.5 (NWT) PAGE 10F 1

This log is a compilation of subsurtace conditions and soil or rock classitication obramed from the hield as well as from labotatory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from ore zone 1o anothier, as indicated on the loy. may be transitional and approximate in nature,
Graundwater condrtions refer only to those observed at the times and places indicated and that may vary with tune, geologic conditions, and construction actvily.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

= w BULK DENSITY (Mg/m3) a
=2 . = GROUND ICE 14 16 18 20 2.2
% £ SOIL DESCRIFTION 2 | pEscripTION MOISTURE CONTENT

~ @ 10 20 30 40 50
| | GRAVEL (ROAD FILL) (SW)-sandy, SEASONAL
i angular, damp, dark grey FROST
- - UNFROZEN
= 1 —
|| ORGANICS (PT/OL)-topsoi l/peat, FROZEN

organic silt below 1.7 m, _

[ 2 orange-brown VX, Vr 50% to 1189~
-] v 60%
- T=-0.83°C
[ | - auger grinding on gravel C 11=-1.02% 116%—
] (til1?) Nbn
= 3 — —
- ] END OF HOLE _
] (CRREL barrel and auger
B refusal on gravel/cobbles
- 4 -
- 5 —
- 6 -
— 7 -

oA

V=
elQ

SFC: ELEVATION (m})

DATE DRILLED

1985-10-11

COMPLETION DEPTH (m) 2.9

LOGGED BY

JRT

BOREHOLE No.
/

DRILLING RIG

CME 750

LOCATION km 8.5 (NWT)

PAGE 1OF 1

This log is a compilation of subsutface conditions und soil or rock classification obtaned from the held as well as from laboratory testing of samples fram the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from ane zone to another, as indicated on the lug, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the Lmes and places indicated amd that may vary with tune, geologc conditons, and Construction actvity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

DEPTH
{metres)

SOIL DESCRIPTION

SAMPLE

DESCRIPTION

BULK DENSITY (Mg/m3) &

GROUND ICE 1.4 1.6 1.8 2.0 2.

2

MOISTURE CONTENT

10 20 30 40 50

1

-~

| GRAVEL (ROAD FILL) (SW)-sandy,
angular, damp, dark grey

TORGANICS (PT/OL)-peat at 1.5 m,
1 then organic silt with

2 4 peaty fibres

SEASONAL
FROST

UNFROZEN

FROZEN

G |Vx 50% 105% >4
1 v
3\
JSILT(TILL) (SW)-sandy, some
gravel, sub-angular to sub-
rounded particles, olive [ {7
1 brown G
] N
5 4 SILT(ML)-some c¢lay, dark grey G lvx 30% 70% 1 »
7 END OF HOLE
6 —
7 4

SFC. ELEVATION (m)

DATE DRILLED 1985-10-11

COMPLETION DEPTH (m}

5.4

LOGGED BY

JRT 8

BOREHOLE No.

DRILLING RIG CME 750

LOCATION

km 8.5 (NWT) PAGE1 OF

1

This log is a compilation of subsurface conditons and sorl or rock classification obtamed from the field as well as from laboratory testing of samples trom the boreholes, Soil zones
have heen interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be tnnsitional and approxomate in nature.
Groundwater conditians refer only 10 those observed gt the times and places indcated and that may vary with time, geologic condit;ons, and construction actvity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

BULK DENSITY (Mg/m3) 4

I v w
8 Z | GROUND ICE 14 16 18 20 22
g SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
= e
i I 10 20 30 40 _ 50
| | GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
[ angular fragments, damp, FROST
dark grey
- UNFROZEN
_1_
- - ORGANICS(PT)-peat
7| SAND(TILL) (SW)-gravelly, some T FROZEN P
- 2] silt, sub-angular to sub- vx 40%, v
- rounded particles, olive crystals to
- brown 50 mm diameter]
L T=-0.78°C
[ Vx 30% to 40%
L 3 - C_| T=-1.04°
- Vx 20%
. | - decreasing ground ice
R content T=-1.68°C
- 4 -| SHALE (BEDROCK) c
o Vx 10%, in
| fractures
I END OF HOLE
_5_
_6_

— 7 —
A SFC. ELEVATION {m) DATE DRILLED 1985-10-12 BOREHOLE No.
= 222
ebo COMPLETION DEPTH {m} 4, 5 | LOGGED BY JRT 9

DRILLING RIG

CME 750

LOCATION km 8.

5 (NWT) PAGE 1 OF 1

This log is a compilation of subsurface conditions and soil or rock classification obtaned from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one 2one to another, as mdicated on the log, may be transitional and approxumate in nature.
Groundwater conditions refer only (o those observed at the times and places mdicatod and that muy vary with tune, geologic Conditions, and construction actvity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

DEPTH
{metres)

SOIL DESCRIPTION

SAMPLE

GROUND ICE
DESCRIPTION

BULK DENSITY {(Mg/m3) 4

1.4

1.6 18 20 2.2

10

MOISTURE CONTENT
20 30 40 50

GRAVEL (ROAD FILL) (SW)-sandy,
1 angular fragments in a
clayey matrix, olive brown,
1 occasional trace of organics
4 - trench backfill (original
14 investigative trench)

4 4 - auger refusal at 4.3 m on
4 Targe rocks

SEASONAL
FROST

UNFROZEN

END OF HOLE

T NOTE: No samples taken

A SFC. ELEVATION (m)

DATE DRILLED 1985-10-12

BOREHOLE No.

V=

LOGGED BY

10

ebO COMPLETION DEPTH (m) 4 3

DRILLING RIG  CcME 750

o

LOCATION km 8.5 (NWT) PAGE OF 1

This log is a compilation of subsurtace conditians and soil or rock classification obtaned from the field as well as from laboratory testing of samples from the boreholes, Soil zones
have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be transitional and appraximate in nature.
Groundwater conditions refer only to those observed at the tumes and places mdicated and that may vary with tune, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

= W BULK DENSITY (Mg/m3) &
E2 = | GROUND ICE 14 16 18 20 22
E g SOIL DESCRIPTION Z | DESCRIPTION MOISTURE CONTENT
@ ' 10 20 30 40 50

| | GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
| | angular fragments in clayey FROST
] matrix, damp, o]ive brown UNFROZEN
- 1 —
- - ORGANICS(PT/OL)-peat, orange-
R brown, silt FROZEN
- {SAND(TILL) (SW)-gravelly, some Vx 50%
L 5> silt, sub-angular to sub-
B rounded particles, olive
| | brown
= 3 = )
| |- gravel sizes to 75 mm
i diameter . |vx 10%
-] c {T=-1.30 .
- 4 -
: : ice crystals

to 10 mm
[ diameter
i - shaly gravel fragments
- 5
| | SILT(ML)-some clay, olive
i brown Vs 20%
_6 —
-
- END OF HOLE
_7 —

A SFC. ELEVATION (m) DATE DRILLED 1985-10-12 BOREHOLE No.
= ' 300
ebq COMPLETION DEPTH (m) §.4 | LOGGED BY JRT 11
: DRILLING RIG CME 750 LOCATION km 8.5 (NWT PAGE 1 OF

This log is a compilation of subsurtace conditions and soil or rock classitication obramed from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one zone to another, as indicated on the log, may be transitional and approximate in nature.

Groundwater conditions reter only to those obiserved at the tumes and places indicated and that may vary with time, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DFMPSTER HIGHWAY

. w BULK DENSITY (Mg/m3) 4
=2 Z | GROUND ICE 14 16 18 20 22
% qE; SOIL DESCRIPTION <§[ DESCRIPTION ~~MOISTURE CONTENT
@ 10 20 30 40 50
| |GRAVEL (ROAD FILL) (SW)-sandy, SEASONAL -
angular fragment: in clayey FROST
i matrix, damp, olive brown
| |ORGANICS(PT)-peat, organic
silt _some grass tufts
-1 | SAND(TILL) (SW)-gravelly, some
-~ silt, sub -angular to sub-
- - rounded particles, olive
L. ] brown
- -FROZEN
-2 , Vx, Vs 40%
. | - gravel to 75 mm diameter on some lenses tg
] augers 300 mm thick
- 3 - - augers grinding on cobbles
| | - dark grey colour
- 4 — G e\
: | SILT(ML)-some clay, dark grey
| to olive brown colour ¢ [T=-1.00%
- Vs 10% to 15% /
5 -
- Vs 50%
] ]
| | SHALE (BEDROCK) /
-] Vx 10%
_— crystals to i
- 7 - G |5 mm diameter] :
i END OF HOLE
{(Anger refusal)
‘A SFC. ELEVATION (m) DATE DRILLED 1985-10-12 BOREHOLE No.
' == .
eOO COMPLETION DEPTH (m) 7.1 LOGGED BY JRT 12
DRILLING RIG CME 750 LOCATION km 8.5 (NWT) PAGE 1 OF 1

This log is a compilation of Sl{bsmlacu conditions and soil or rock classification obtamed from the field as well as from lfaboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly gccepted practice. The change from one zone to another, as idicated on the log, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the tunes and places indicated and that may vary with tme, geologic canditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

= w BULK DENSITY (Mg/m3) 4
=2 5 GROUND ICE 1.4 16 18 20 2.2
G g SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
@ 10 20 30 40 50
| | GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
R till-like in appearance FROST
- UNFROZEN
. 1 - sub-angular pieces up to
L 75 mm diameter
T | - traces of organics
- 4 - trench backfill from
S original investigative trengh
2 =
L 1 - numerous shaley fragments
| on augers
-3 - wet below 3.0 m G r }
L] - sampling very difficult,
L as soil washed off augers '/
" : [
" |SILT(ML)-some clay, olive POSSIBLY
™ brown FROZEN
- 5 -
| . e
— 6 -
| | - hard drilling below 6.5 m
| - possibly bedrock?
-7
- END OF HOLE
S SFC. ELEVATION {m) DATE DRILLED 1985-10-12 BOREHOLE No.
= 2
600 COMPLETION DEPTH (m) 7.0 |LOGGEDBY JRT 13
{DRILLING RIG  ¢ME 750 LOCATION km 8.5 {(NWT) PAGE 1 OF 1

This log is a compilation of subsurface conditions and soil or rock classification abtamed from the tield as well as from laboratory testing of samples from the boreholes. Sorl zones
have been interpreted according to commonly accepted practice. The change from one zone to dnother, as mdicated on the log, may be transitional and approximate in nature,
Groundwater conditions refer only 1o those observed at the tmes and places idicated and that may vary with tune, yeologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

= o BULK DENSITY (Mg/m3) &
- ?_." g GROUND ICE 1.4 1.6 18 20 2.2
E g SOIL DESCRIPTION 2 | DESCRIPTION MOISTURE CONTENT
@ 1020 30 40 50
| | GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL
angular to sub-angular, FROST
L fragments, dark grey UNFROZEN
- 1 —
- [ ORGANICS(PT)-peat and silt
[ | SAND(TILL) (SW)-gravelly, some
2] silt, angular to sub-anguldr
i fragments, damp, dark grey
- G
- 3 P
] FROZEN
_— G |Vx, Vr 5% to
I go%
|, T=-0.61°C
-] T=-0.87°C
= - C [
_— ) _ Vx, Vs 5% to
- - - core barrel grinding on 10%
| 5 | rocks A T=-0.73%C ~
| | SILT(ML)-some clay, olive
| brown ' ¢ :
Vx, Vs 10% A
] T=-2.14°¢
L 6 Vx, Vs 15%
i C
| ¢
END OF HOLE
L 5 -
A SFC. ELEVATION (m) DATE DRILLED 1985-10-12 BOREHOLE No
P = o
ebq COMPLETION DEPTH (m) §.2 |LOGGED BY JRT 14
DRILLING RIG  ¢ME 750 LOCATION . 8.5 (NWT) PAGE 1 OF 4

This log is a compilation of subsurtace conditions and soil or rock classitication obtaned from the field as well as from laboratory testing of samples trom the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change fram one zone to another, as indicated on the log, may be transitional and approxunate in nature.
Groundwater conditions refer only to those observed af the tunes and places indicated and that may vary with tune, geologic conditions, and constructinn activity.



BOREHOLE LOG — PERMAFROST 0201-4426

DEMPSTER HIGHWAY

(w = w ~ BULK DENSITY (Mg/m3) 4
=2 Z | GROUND ICE 14 16 18 20 22
% £ SOIL DESCRIPTION < | DESCRIPTION MOISTURE CONTENT
- @ 10 20 30 40 50
J | _ORGANIC‘S(PT)-saturated peat ang EEASONAL FROST l 7 T ?
: grasses . EBA THERMISTOR :
. "~ [SAND(TILL) (SW)-gravelly, some UNFROZEN = CABLE
: [~ ] silt, sub-angular to sub- . 82-10-19 '
| > ; X FROZEN :
g L .
1 rounded particles, olive browp Ux, Vr 30%
[ | B
) | T=-1.05°C 3%
¢ A
{1 ] Vx, Vr 25% 1 I
) |, ] L
— T=-1.27"C
[j | C //ﬂ/
| 1 - increasing angular rock Vx 10% <, _
| content C i
{] -3 T=-1.09°C oS — -
| . d
[j L Vx, Vr 25% N
| L AN
4 c | 7=-1.80% N
A [, _'SILT(ML)-some clay, olive L__
LJ ] brown Vx,Vr,Vs 25%
_ o Ll f42%
_— C|T=-2.25"C I 9z of—»
{j L/
A T=-2.41°
1 5 :
[j - C|Vr, Vs 25%
{; | T=-1.85°C
L 5 Vx, Vs 30% : _ *—
[0}
g S c|T=-2.15"C
-] Vx, Vs 25%
- T=-2.88°C
L = 7 SHALE (BEDROCK) Vx trace in ¢
. _— fractures
-
A SFC. ELEVATION (m) DATE DRILLED 1985-10-12 BOREHOLE No.
985
B A |
| 600 COMPLETION DEPTH {m) 8.9 |LOGGED BY JRT 15
. DRILLING RIG CME 750 LOCATION km - 8.5 (NWT) PAGE 1 OF »

[ This log is a compilation of subsurface conditions and soil or rock classitication obtamed from the field as well as from laboratory tosting of samples trom the boreholes, Soil zones

have been interpreted gccording to commonly accepted practice. The change from one zone (o another, as wdicated on the toy, may be transdtionagl and approximate in nature.
Groundwater conditions refer only to those observed at the tines and places indicated and that may vary with time, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

V' =
eta

| w BULK DENSITY (Mg/m3) 4
=2 = | GrROUNDICE 14 16 1.8 20 22
% £ SOIL DESCRIPTION 3 DESCRIPTION MOISTURE CONTENT
£ e ————]
b 10 20 30 40 50
L _| SHALE (BEDROCK) FROZEN
L Vx trace in
fractures
- 8 2
[ 5 Y
- END OF HOLE
| ] (Auger refusal)
- INOTE: EBA Thermistor cable
-] 82-10-19 installed in
- 10 this borehole.
- 11
_12_
_13_
.._14 -
oA SFC. ELEVATION {m) DATE DRILLED 1985-10-12 BOREHOLE No.

COMPLETION DEPTH (m) g 9

LOGGED BY

JRT

15

DRILLINGRIG CME 750

LOCATION Km 8.5 (NWT)

PAGE2 OF 2

This log is a compilation of subsurface conditions and soil or rock classification obtamed from the field as well as from laboratary testing of samples from the boreholes. Soil zones
have been interpreted according to commonly dccepted practice. The change from one zone to another, as mdicated on the Jog, may be transitonal and approximate in nature.
Groundwater condrtions refer only to those observed at the times and places indicated and that may vary with time, geologic conditions, and construction Jctivity.
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BOREHOLE LOG — PERMAFROST

0201-4426

- DEMPSTER HIGHWAY

DEPTH
{metres)

SOIL DESCRIPTION

SAMPLE

BULK DENSITY (Mg/m3) a

GROUND ICE 1.4 1.6 1.8 20 2.2
DESCRIPTION MOISTURE CONTENT
10 30 40 50

20

ORGANICS (PT)-peat, grasses

._1_.

ICE - snowy white, trace of

-organic inclusions

| 3 JGRAVEL(TILL) (SW)-sandy

FROZEN

ICE 100%

-~ | NOTE:

END OF HOLE

Probe hole only, no
samples

SFC. ELEVATION (m)

COMPLETION DEPTH (m)

3.1

DATE DRILLED 1985-10-13 '

LOGGED BY

JRT

BOREHOLE No.

16

DRILLING RIG CME 750

LOCATION

km 8.5 (NWT)

PAGE 1

OF 4

This log is a compilation of subsurtace conditions und soil or rock classification obtamed from the feld as well s from laboratory testing of samples (rom the boreholes. Soil zones
have been interpreted according to commonly accepted practice. The change from one zone to another. as indicated on the log, may be transitional and approximate in nature.
Groundwater conditions refur only to those observed at the times and places indicated and that may vary with tume, geologic conditions, and construction activity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

DEPTH
{metres)

SOIL DESCRIPTION

SAMPLE

GROUND ICE 14 1.6

1.8 20

BULK DENSITY (Mg/m3) 4

2.2

DESCRIPTION
10 20

MOISTURE CONTENT

3040

50

ORGANICS(PT)-grass and peat

I
1

SAND (TILL) (SW)-gravelly, some

silt, sub-angular to sub-
rounded particles, olive
brown

FROZEN

END OF HOLE

SFC. ELEVATION (m)

DATE DRILLED 1985-10-13

COMPLETION DEPTH {(m) 3.0

LOGGED BY JRT

BOREHOLE No.

17

DRILLING RIG CME 750

LOCATION km 8.5 (NWT)

PAGE { OF

1

This log is a compilation of subsurtace conditions and soil or rock classification obtaned from the held as well as from laboratory testing of samples from the boreholes. Soil zones
have been mterpreted sccording to conunanly accepted practice. The change from one zone to another, as mdicared on the log, may be transitional and approximate in nature.
Groundwater conditions refer only to those observed at the times and places indicated and that may vary with tune, geologic conditions, and construciion activity.
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BOREHOLE LOG — PERMAFROST

0201-4426

DEMPSTER HIGHWAY

C - O3 73

T

. w BULK DENSITY {Mg/m3) &
=2 Z | GROUND ICE 14 16 18 20 22
% g SOIL DESCRIPTION §: DESCRIPTION MOISTURE CONTENT
@ 10 20 30 40 50
| GRAVEL (ROAD FILL) (SW)-sandy, SEASONAL FROST
angular fragments in a i
| clayey matrix, dark grey UNFROZEN
1 —
ORGANICS(PT)-peat _
ACE - organic inclusions (10%) FROZEN
from 1.6 to 2.0 m ICE 100% -
2 -
-.water in hole below 2.5 m
. depth
3 -
4 —
1SILT(ML)-some clay, olive Vs 50%
-1 brown
5 .
| SHALE (BEDROCK)
. END OF HOLE
6 -—
4 NOTE: Probe hole only, no
| samples
7 —

| SFC. ELEVATION (m)

DATE DRILLED 1985-10-13

COMPLETION DEPTH (m) 5§

LOGGED BY JRT

BOREHOLE No.
18

DRILLING RIG  cME 750

LOCATION m 8.5 (NWT)

PAGE OF 1

This log is a compilation af subsutlace conditions and soil or rock classitication obtamed trom the teld as well as from laboratory testing of samples from the boreholes. Soil zones
have been imterpreted according to commonly accepted practce. The change from one zone 1o another, as wdicated on the Tog, may be transitional and approximate in nature.
Groundwater conditions refur only to those observed at the tunes and places indicated and that may vary with tine, geologie conditions, and construction activity.
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PLATE 1

0201-4426

October 1985



PLATE 2

Typical ice lenses (Vr, Vs 20%) in
Borehole at km 8.5 site (silt stratum).

PLATE 3

0201-4426
October 1985

Typical sample of permafrost core taken
using CRREL barrel at km 8.5 site (tem-
perature probe and resistance in kilo-ohms
shown).



PLATE 4 Massive ice on auger
in Borehole No. 18. !

PLATE 5 Massive ice on auger
in Borehole No. 18.

0201-4426
October 1985




0201-4426
October 1985

PLATE 6

View of ice wedge in centreline trench,

km 8.5 site. Top of wedge is approximately
2.0 m wide, and starts immediately below
organic layer at 1.6 m depth. Base of trench

is 3.0 m deep, and ice had thinned to approx-
imately 1.2 m in width.



PLATE 7 Outline of Borehole
No. 5 in ice wedge, at
side of trench.

PLATE 8 Water seeping down sides of
trench, from base of the
active layer (bottom of
organics).

0201-4426
October 1985
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2. 0ea

2. 88

4.808

6. 88

8. 88
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THERMISTOR NUMBER 82-10-19
DATE INSTALLED 85-10-14

+ 85-18-14
X 85-18-21

EBRA Engincering Consuitants Ltd. =

JOB N0.020I-4426

DATE: 1985-12-16

DRAWN BY:

DRAWING NO.:
Li26-p2

REVIEWED BY\}y 1A
v
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Engincering Consultants Ltd.

(i |
eba

5664 BURLEIGH CRES. S.E.
CALGARY, ALBERTA
Phone (403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

PERCENT SMALLER

80 |-

60 |-

50 |

40 |-

30}

10}

0

Project: Dempster Highway (Km 8.5) SIEVE PE?XSES'\:KQGE
Northwest Territories 3"
Project Number: 0201-4426 1y
Date Tested: 1985-11-07 ™ 100
Borehole Number: ! 3/4" 94
Depth: 0.5 m 1y 86
Soil Description: Gravel & Sand- some silt, trace of clay 38" 78
' Cu: No. 4 54
Ce: No. 10 33
Natural Moisture Content: 9.8 % No. 20 23
Remarks: No.40 . 19
No. 60 16
No. 100 14
No. 200 13
CLAY SILT FINE ISAIV'|\IEIID)IUM [coaRrse FINEGRA|VE:;OARSE
SIEVE SIZES
100 200 =100 =60 =40=30 =20=16 =10=8 =4 Ys it S 11/?" 2 3

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

I tlil'

o I
.0005 .001

.002

.05 0.1 0.2 0.5 1.0 20

GRAIN SIZE —~ MILLIMETRES

Tested in accordance with ASTM D422 uniess otherwise noted.
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Engincering Consultants Ltd.

B =
S 0.0

5664 BURLEIGH CRES. S.E.
‘ CALGARY, ALBERTA
Phone (403)253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

PERCENTAGE
Project: Dempster Highway (km 8.5) SIEVE PASSING
Northwest Territories 3"
Project Number:_ 0201-4426 . 11/2'
Date Tested: 85-11-13 : 1
Borehole Number: __BH 2 3/4".
Depth: 5.2 m iy
Soil Description: — SILT - some clay, trace of sand 38"
Cu: No. 4
Ce: No. 10
Natural Moisture Content: % No. 20
Remarks: No. 40
No. 60
No. 100
No. 200 99.6
CLAY SILT FINE ' ISAN'?E%IUM [coARsE FiNEGRA]VE'(;OARSE
SIEVE SIZES

100

90

80

70 |

60

50 |

40|

PERCENT SMALLER

30

20 |

10

=40=30 =20=16 =10=8 =4

g7V 3 1 12" 2 3

0 ==

l | :'ZJ-

.0005 .001 .002

005 .01 .02 .05 0.1 0.2

0.5 1.0 2:0 ' 5'.0
GRAIN SIZE —~ MILLIMETRES

10 20 50

Tested in accordance with ASTM D422 unless otherwise noted.
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- 14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Engincering Consultants Ltd.

=
ebaQ

5664 BURLEIGH CRES. S.E.
CALGARY, ALBERTA
Phone (403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

PERCENTAGE

GRAIN SIZE — MILLIMETRES

Project: Dempster Highway (Km 8.5) SIEVE PASSING
Northwest Territories 3
’ 11/ "
Project Number: 0201-4426 2
Date Tested: 1985-11-07 1
3,
/
Borehote Number: 3 ; 4 100
/ *
Depth: 2.0m 2 89
. 3/a
Soil Description: Sand - Gravelly, some silt & clay /8 82
Cu: NO.4 69
Cc: No. 10 55
No. 20
Natural Moisture Content: 14.3 % ° 33
No. 40
Remarks: ° 29
NO. 60 25
No. 100 23
No. 200 21
SAND GRAVEL
CLAY SILT FINE [ MeEDIUM [cOARSEl FINE | COARSE
SIEVE SIZES
=200 =100 =60 =40=30 =20=16 =10=8 =4 3" 1" 3p7 1" 12 20 3"
100 AN : R : . : : : : : : : :
QO feie bt e L b
80 P L s AN SN DD AP S PP IR TITITT (T PP O S
70 PP A PPN (D AP P AR S-DEF S SR S PP PP R T A
o
w
JET <10 | SOEOUE IR PSRN SO SUUE T OF 55 TUNUSURROS AU OO SO0 S F0t1 NOUSPTROPN SUTRIE S S
o
<
[
2 P
W 40 |-t b L b L e S
[&] e
o A
w -
O 30 }iiddie i S b o
20
85 SRR S O VLS
0] H ] . R T T :..::;:lg - :iile : R
.0005 001 .002 005 .01 .02 .05 0.1 0.2 05 10 20 50 10 20 50

Tested in accordance with ASTM D422 unless otherwise noted.
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Enginecering Consultants Lid.

(i
eoaq

5664 BURLEIGH CRES. S.E.
CALGARY, ALBERTA
Phone (403)253-7121

PARTICLE - SIZE ANALYSIS OF SOLLS

90 |-

70 |-

50 |...

40 |-

PERCENT SMALLER

30 -

10 |-

0 i

. PERCENTAGE
Project: Dempster Highway (Km 8.5) SIEVE PASSING

Northwest Territories 3"

Project Number: 0201-4426 e 100

.Date Tested: 1985-11-07 ™ 95
Borehole Number: 4 *la"

Depth: 3.0m V7" 79

Soil Description: SAND & GRAVEL - traces of silt & clay 3/8” 74

Cu: No. 4 56

Cc: No. 10 34

Natural Moisture Content: 14.3 : % No. 20 20

Remarks: No. 40 15

No. 60 13

No. 100 12

No. 200_ 11

CLAY - SILT FINE ISAN':IE?)IUM lcoARsE FlNSRA[VElCEOARSE
SIEVE SIZES
100 =200 =190 =60 _ :40:3:0 :2'0=16 =10-’:-'8 =4 3/§" 1/?" 38 1 il 2 3"'

PP PR

[ SN

1

.0005 .001 .002

.05 0.1 0.2 4 0.5 ' 1.0 2;0
GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 unless otherwise noted.
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EBA Engincering Consultants Lid.

14535 - 118th AVENUE k 5664 BURLEIGH CRES. S.E.
EDMONTON, ALBERTA 5,00 CALGARY, ALBERTA
Phone (403) 451-2121 . Phone (403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

. SIEVE PERCENTAGE
Project: ._Dempster Highway (km 8.5) PASSING
. . 3"
Northwest Territorijes -
(e
Project Number: _ 0201-4426 2
Date Tested: 85-11-13 1
3/
/
Borehole Number: BH 5 14
[
Depth: L:3 - b L 2
3/
Soil Description: SILT - some clay,  trace of sand /8
No. 4
Cu:
Cec: , No. 10 100,00
. : No. 20
Natural Moisture Content: % 0
No. 40
Remarks: °
No. 60 97
No. 100 91_*
SAND GRAVEL
CLAY SILT FINE [ mMepium [cOARSE  FINE | COARSE
SIEVE SIZES
=200 =100 =60 =40=30 =20=16 =10=8 =4 378" 2" 33 1 V2" 2 3"
100 T ; T A 7 I : T :
70|
m .
L :
-~ 60}
= E
: |
E 50 |-
-
< :
w40 |-
Q
o :
w 4
a 30}
20 |-
10}
O — .
0005 .001 .002 .005 .01 .02 .05 0.1 02 05 1.0 20 5.0 10 20 50

GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 uniess otherwise noted.
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBR Engineering Consultants Ltd.

B =
eoq

CALGARY, ALBERTA
Phone (403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

5664 BURLEIGH CRES. SE.

Project: Dempster Highway (Km 8.5) . ~ SIEVE PEEXSESI\:LgGE

Northwest Territories 3"

Project Number: 0201-4426 17y
Date Tested: 1985-11-07 1" 100
Borehole Number: i *la" 92
Depth: 3.5 m | 2" 90
Soil Description:— S1LT - Sandy, some gravel and’ clay . 318" 88
Cu: No. 4 79
Cc: No. 10 69
Natural Moisture Content: 35.7 % No. 20 62
Remarks: No. 40 59
No. 60 55
No. 100 50
No. 200 43

CLAY SILT FINE ISANII“EIIDDIUM [coarsE FINEGRA[VE:Z-OARSE
SIEVE SIZES
100 :'2100 :190 :6.0. =40=30 :go =1‘6 =10=8 =4 3/3"' ‘/'2" 3/ 1 1‘/?" 2 3"'

80 |-

40 |-

PERCENT SMALLER

10 |-

0

:'Zl :

I

.0005 .001

005 .01 .02

.05 0.1 0.2

05 1.0 20 5.0

10 20 50

GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 unless otherwise noted.
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Engincering Consultants Ltd.

Sl
-eoq

CALGA
Phone

5664 BURLEIGH CRES. S.E.

RY, ALBERTA
(403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

"GRAIN SIZE — MILLIMETRES

PERCENTAGE
Project: __ Dempster Highway (Km 8.5) SIEVE PASSING
Northwest Territories -3
11/ ”
Project Number: 0201-4426 2
Date Tested: 1985-11-07 L 100
3/ e
Borehole Number: 12 /a 99
R
Depth: 4.0 m /2_ 96
. . 3 /arr
Soil Description: — SAND - Some gravel and silt, trace of clay /8 ol
Cu: No. 4 82
Ce: No. 10 54
Natural Moisture Content: 17.8. % No. 20 31
Remarks: No. 40 23
No. 60 19
No. 100 18
No. 200 16
SAND GRAVEL
CLAY SILT FINE | MEpiuMm  [coARs FINE | COARSE
SIEVE SIZES
100 :290 =100 =60 =40=30 :20:16 =10 =8 =4 38" 12" 314 1 12" 2 3"
a0 |-
80|
(oo
w
- 60}
=
g
2 so|.
-
<
w 40|
Q
o
w
a 30}
20 |-
10 }-
ol . l | : 5vilzcil: : :2:1»:5:T : T
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 20 5.0 10 20 50

Tested in accordance with ASTM D422 uniess otherwise noted.
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14535 -~ 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Engincering Consultants Ltd.

(i
eoQ

5664 BURLEIGH CRES. S.E.
- CALGARY, ALBERTA
Phone {403)253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

Project: Dempster Highway (Km 8.5) SIEVE PEE:;ESI\:L?;GE
Northwest Territories 3" 100
Project Number: 0201-4426 ' iy 81
Date Tested: 1985-11-07 ™ 73
Borehole Number: 13 ?/4 68
Depth: 3.0 m /2 62
Soil Description: — GRAVEL - Sandy, some silt and clay 38" 59
Cu: No. 4 51
Cc: No.10 39
Natural Moisture Content: 10.5 - % No. 20 30
Remarks: No. 40 26
No. 60 24
No. 100 23
No. 200 20

CLAY SILT FINE ISAMNE?)IUM lCOARSE‘ FINSRAlVEEOARSE
SIEVE SIZES
100 52_00 -:,qo :6_0 : :40:3:0 :2:0 :1'6 :10:-:'8 =4 3/§" ‘/?" 34" 1 1‘/:2" 2"' 3"

70 |-

50 |...

40 |-

PERCENT SMALLER

= ]

.0005 .001 .002

005 .01 .02 .05 0.1 0.2

0.5 B 1.0 2.'0 ' 50
GRAIN SIZE — MILLIMETRES

10 20 50

Tested in accordance with ASTM D422 unless otherwise noted.
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14535 - 118th AVENUE
EDMONTON, ALBERTA
Phone (403) 451-2121

EBA Englncetlng Consultants Wtd.

[l
eoq

5664 BURLEIGH CRES. S.E.
CALGARY, ALBERTA
Phone (403) 253-7121

PARTICLE - SIZE ANALYSIS OF SOILS

PERCENTAGE
Project: Dempster Highway (Km 8.5) SIEVE PASSING
Northwest Territories 3”
11/ e
Project Number: 0201-4426 2
Date Tested: 1985-11-07 1
3/
/
Borehole Number: 14 4 100
IR
Depth: 3.5 m \ . I2 97
. 3 re
Soil Description: —SAND - Gravelly, some silt & clay /8 91
Cu: No. 4 70
Ce: No. 10 L2
No. 20
Natural Moisture Content: 19.1 % ° 27
Remarks: No. 40 22
) No. 60 19
No. 100 18
No. 200 16
SAND GRAVEL
CLAY SILT FINE [ mepium. JcoARSEl  FINE | COARSE
SIEVE SIZES
100 =200 =100 =60 =40=30 =20=16 =10=8 =4 3787 12" 372 17 12" 2" 3
SIS 15 U O 00 115 T SO0 0 8 NSRS WO 5 A
SIS 15 O OO0 11 O O 0 0 O U
m M
w :
-~ 60} R S
4
S :
= sl SIS NS DN
i—
Z :
W 40 |idididim b S
O
o :
L :
O 30 fidbibemn b s S R
20 |
SO ST IR SO MU T V08 0 0 S SOOI SRS
0] H B R )] - RS :
.0005 .001 002 .05 0.1 0.2 05 1.0 2.0

GRAIN SIZE — MILLIMETRES

Tested in accordance with ASTM D422 unless otherwise noted.
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EBA Engincering Consultants Ltd.
14535 - 118th AVENUE k

EDMONTON, ALBERTA et x '
Phone (403) 451-2121

5664 BURLEIGH CRES. SE.

CALGA
Phone

RY, ALBERTA

PARTICLE - SIZE ANALYSIS OF SOILS

(403) 253-7121

GRAIN SIZE — MILLIMETRES |

SIEVE PERCENTAGE
Project: Dempster Highway (km 8.5 N.W.T.) PASSING
Northwest Territories 3
11/ 4
Project Number: 0201-4426 2
Date Tested: 85-11-13 1
. 3.
/
Borehole Number: BH 15 1 4
Depth: L3 - b hoq /2
Soil Description: /LT - some clay, trace of sand 38"
‘Cu: ‘No.4
CCZ No. 10 100
No. 20
Natural Moisture Content: % °
Remarks: No. 40
No. 60 97
No. 100 91*
No. 200 91
SAND GRAVEL
CLAY SILT FINE | mebium  [coARs FINE | COARSE
SIEVE SIZES
100 =200 =100 =60 =40=30 =20<16 =10=8 =4 37 127 347 1 1V 2 37
90 |-
o
w
| 60 .
=
g
2 50l
[
P
w 40
Q
c
w
a 30¢-
20 |---
10 -
0] H IR . R | i -:.f::::lz :
0005 .001 .002 . . . .05 0.1 0.2 0.5 1.0 2.0

Tested in accordance with ASTM D422 uniess otherwise noted.



iXB

2
2
L
[




APPENDIX B
km 18.0, Dempster Highway, N.U.T.

General
Investigation Program
Results and Conclusions

Recommzndations

Borehole Logs (BH 13, BH 20)

A
2%

o=
EBA Engineering Consultants Ltd. eoaq



APPENDIX B

km 18.0, Dempster Highway, N.W.T.

B-1 General

A recurring pot-hole has been observed at this location (outer left hand

lane only, near guard rail) for several years.

B-2 Investigation Program

Two boreholes (BH 19 and BH 20) were drilled at this site during the
morning of October 14, 1885. These holes were both drilled to a depth of
5.2 my, -- no samples were taken. The borehole locations were selected by
Highways maintenance staff, and were positioned according to their best

recollection of where the pot-hole was located.

B-3 Results and Conclusions

The borehole logs are attached. This site is located adjacent to a steep
sided ravine and borrow pit, and the roadway materials are thus almost
identical to the natural soils. Data from the borehole logs indicates
that there is nothing at these locations to explain the recurring
pot-hole. Some visible ice was observed in the permafrost at depth, but

not enough to cause an annual preblem at the road surface.

B-4 Recommendations

Maintenance staff should mark the exact locations of the pot-hole, and
record its characteristics (time of year noticed, size, depth, etc.). The
specific site could then be investigated and/or repaired with a backhoe

next summer.

s
EBA Engincering Consultants Ltd. eoq
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BOREHOLE LOG — PERMAFROST

0201-4426
DEMPSTER HIGHWAY

" BULK DENSITY (Mg/m3) A

T @ w
2 = | GROUND ICE 14 16 18 20 22
W & SOIL DESCRIPTION = | DESCRIPTION MOISTURE CONTENT
- o a—
< 1020 30 40 50

| _|GRAVEL (ROAD FILL) (SW) sandy SEASONAL

- angular shale fragments, FROST
|| darkogrey UNFROZEN
[ _ISAND (TILL)(SW) gravelly, FROZEN
| trace of silt, angular Vx trace,

shale fragments, dark grey crystals to

SHALE (BEDROCK) ?

1 mm dia.

- crystals to
- 25 mm

dia.

from 4.0 to

5.0 m

. END OF HOLE

+4NOTE: Probe hole only, no
samples taken.

SFC. ELEVATION (m)

DATE DRILLED 1985-10-14

BOREHOLE No.

COMPLETION DEPTH (m) 5,2

| LOGGED BY JRT

19

DRILLING RIG  CME 750

LOCATION km 18 (NWT)

PAGE1 OF 1

This log is a compilation of subsurface conditions and soil or rock classification obtained from the field as well as from laboratory testing of samples from the boreholes. Soil zones
have been interpreted according to commonly accepted prac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>