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1 .o INTRODUCTION 

EBA Engineering Consultants Ltd . (EBA) was retained by the Government of 

Northwest Territories (GNIJJT), 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 laboratory 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 

2 .1 Drilling and Soil Sampling 

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

boreholes drilled at each. 
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SITE 

km 8.5 

km 18.0 

km 27.9 

km 46.9 

km 50.9 

km 227.2 

km 229.8 

km 247.0 

8 sites total 

TABLE 1 
SUMMARY OF SITES INVESTIGATED 

DEMPSTER HIGHWAY, N.W.T. 

APPENDIX OF 
THIS REPORT 

A 

[3 

C 

D 

E 

F 

G 

H 

(1 

BOREHOLES 
DRILLED 

18 
thermistor 

cable installed) 

2 

1 

8 

8 

6 
(1 thermistor 
cable installed) 

2 

1 

46 holes total 
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EXPLANATION 

vehicle accident 
location 

recurring 
maintenance problem 
(pot-hole) 

flowslide adjacent 
to highway 

slope stability at 
culvert 

slope stability at 
culvert 

sinkhole in ditch 

culvert evaluation 

culvert evaluation 
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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 equipped with both solid shaft and hollow stem 

augers. Permafrost samples were taken from the auger flights and with a 

permafrost 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 monitoring. 

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 EGA's uJhitehorse 

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. 

3.0 ENGINEERING EVALUATION 

3.1 General 

As 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 011 the number and cost of boreholes in future drilling 

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
n ical 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. 

A.3 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. 

A.5 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. 

A.9 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 
shou Id 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 allowal le 
stresses quoted in this report relate to a specil s 
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 qualified 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 level 
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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MAJOR DIVISIONS 
GROUP 

SYMBOLS 

UNIFIED SOIL CLASSIFICATIONt 

TYPICAL NAMES CLASSIFICATION CRITERIA 

!'.l .Cu = Dao 1D1 o Greater than 4 
w GW Well-graded gravels and gravel-sand ~ :g ID

30
)2 

Cl) ~ mixtures, little or no fines c: E Cc= D,o x Dao Between 1 and 3 

- -~ a: .e i1: t----~-=---------------------1 0 C: V> c., ... 
~ e .e ": z -~ 1 
w o ~ o ;:I GP Poorly-graded gravels and gravel-sand l!l :<:: "' Not meeting both criteria for GW > E .: ~ (3 mixtures, little or no fines .§ 5; ~ ) O 
:a!o~--+---~+----------------lb~~u ~-----------------~--------~ 
1, ~ B 1 ~ ~li\. "'. -~ ~ Atterberg limits plot below 'A' line Atterberg limits plotting 

~ ~ ~ ~z 1---G-M--+--Si-lt_y_g_ra_v_e_is_. g_r_av_e_i._sa_n_d_·s-il_t _m_ix_t_u_re_s----1 ~ ~ g 1i g> 1--o_r _P_la_st_ic_it_y_i_nd_e_x_l_e_ss_t_h_an_4 _______ --I in hatched area are bor-

- : i U: GC Clayey gravels, gravel-sand clay mix- ~ 3· :i 5 :~ Atterberg limits plot above 'A' line ~~:~ii~; ~15:ss!ft~~i~n:y~~ 
c., tures .e c, c.:, cc a- and plasticity index greater than 7 bols 

1----t----t------+----------------10 1------------------.... --------~ 
C
cn .! ~ .1 Cu= DsolD,o Greater than 6 

SW Well-graded sands and gravelly sands, - m 2 
~ ; z g ·v; 8 t (030) 
~ - ~ little or no fines c: 8 N -~ c = - Between 1 and 3 
8 ! 2 !-----+---------------! .S! N ci 8 C D1nXD,:::n 

13 -~o ~

1
· ~ Poorly - graded sands and gravelly ~ ~ ~ N

2
o 

Z d SP sands, little or no fines "' IQ c. 
~ C: "' Ji! c.~ ::i 

Not meeting both criteria for SW 

"' c. 1----t------+---------------1 U ~ .... ~ 
";; g en SM Silty sands, sand-silt mixtures c i ~ Atterberg limits plot below 'A' line Atterberg limits plotting 
:i -~ ~ E ; ._ __________________ __, ~ -s ... 
~ ~~~ j~S 

or plasticity index less than 4 in hatched area are bor-
1-------------------i derline classifications re-

Atterberg limits plot above 'A' line quiring use of dual sym-
SC Clayey sands, sand-clay mixtures ..J ~ ~ and plasticity index greater than 7 bols 

ML 

CL 

Inorganic silts, very fine sands, 
rock flour, silty or clayey fine 
sands 

Inorganic clays of low to medium 
plasticity, gravelly clays, sandy clays, 
silty ciays, lean clays 

60 
PLASTICITY CHART 

For classification of fine-grained 
50 soils and fine fraction of coarse­

grained soils 
X Atterberg limits plotting in hatched 
wc 40 area are bori:terline classifications 

CH 

/ 

~----+----------------!; requiring use of dual symbols ~/ 

Organic silts and organic silty clays t::: 301-Eq_u_a_t"Tio_n_o_f_'A..,..' l_in_e_:_P"Tl _=_0_.7_3_("TL_L_·_2_0_) t--~---+---+---+----i 
OL 

of low plasticity u / 
1---------t------+----------------i !;; CL // 

Inorganic silts, micaceous or diato- :3 201----+---+---+---+-~-+----,--,--+---+---+------I 
maceous fine sands or silts;- elastic a. /V MH 

CH 

OH 

silts / 

Inorganic silts of high plasticity, 
fat clays 

Organic clays of medium to high 
plasticity 

10 V 
7 - - -lr.<. _, !:-,~/# 
4 ___ ,J;I...,~~ 

O O 10 20 30 

ML• OL 
I 

40 50 60 
LIQUID LIMIT 

MHrOH 

70 BO 90 100 

HIGHLY ORGANIC SOILS PT 
Peat, muck and other highly organic 
soils 

*Based on the material passing the 3 in. (75 mm) sieve 
tASTM Designation D 2487, for identification procedure see D 2488 

GROUP 

N 

GROUND ICE DESCRIPTION 

ICE NOT VISIBLE 

SYMBOLS SUBGROUP DESCRIPTIOIII 

Nf Poorly-bonded or friable 

Nbn No excess ice, well-bonded 

Nbe Excess ice, well - bonded 

NOTE: 
1. Dusi symbols are used to indicate bordefline or mixed 

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

Jogs :t 5% 
3. This system of ground ice description has been modi­

fied from NRC Technical Memo 79, Guide to the 
Field Description of Permefrost for Engineering 
Purposes 

LEGEND 

Soil Ice. 

I 

VISIBLE ICE LESS THAN 50% BY VOLUME 

GROUP SYMBOLS SUBGROUP DESCRIPTION !':YM1>n1" 

Vx Individual ice crystals or inclusions 

Ve Ice coatings on particles 

V 

Vr Random or irregularly oriented ice formations 

Vs Stratified or distinctly oriented ice formations 

VISIBLE ICE GREATER THAN 60% BY VOLUME 

ICE+ 

Soil Type 
Ice with soil inclusions 

ICE 

ICE 
Ice without soil inclusions 
(greater than 25 mm 11 in.) thick) 

I 
5 
I 
I 
I 
I 
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APPENDIX A 

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

A-1 General 

A-2 Investigation Program 

A-3 Results and Conclusions 

A-4 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 82-10-19) 

Grain Size Curves 
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APPENDIX A 

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 

between October 10 and 14, 1985, 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 o( road fill, averaging 

1 .6 min 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 beMeath the highway are summarized in Table 2 (summary prepared 

from averaged borehole data). 

... 
EBA Englncrcr,lng Con,ultant, lid. eoa 



C ---, [ c---: 

SOIL TYPE 
(USC) 

[~ r---' 
L c---: 

DESCRIPTION 

r---i 
L _) 

r-----1 L__ _; [] ~ c-1 C"'"J ~ =---'] 

TABLE 2 
SUMMARY OF SUBSURFACE CONDITIONS 
km 8.5, DEMPSTER HIGHWAY, N.W.T. 

GROUND ICE 
CONTENT 

(NRC) 

AVERAGE DEPTH 
BELOW 

SURFACE 

:---1 :--J :--] 

MAXIMUM RANGE 
IN 

THICKNESS 

GRAVEL ROAD sandy, angular, generally unfrozen Oto 1.6 m 0.6 to 2.9 m 
FILL (SW) dark grey to 1 .5 m 

~ 

*-----*-----*-----*-----*-----*-----*-----permafrost at 1.5 m depth----*-----*-----*-----*-----*-----*-----*-
ORGAtJICS (PT/DL) grasses, peat and unfrozen to Vx, 1.6 to 2.0 m 0.2 to 1.5 m 

SAND (TILL) (SW) 

SILT (ML) 

SHALE BEDROCK 

organic silt, usually Vr 60% 
wet at base of active 
layer, and is the 
source of free water 
noted in several 
boreholes 

gravelly, some silt, 
olive brown 

some clay, trace of 
sand, olive brown 

platy fragments, 
dark grey 

Vx 10% to Vx, 
Vr 50%, 
lenses up to 
300 mm thick 

Vs, Vr 10% to 
50%, lenses up to 
SO mm thick 

Vx, Vr 10% 
as fracture fill­
ings (bedrock 
surface only) 

2.0 to 4.3 m 

4.3 to 5.6 m 

5.6 m to depth 
of penetration 

1.2 to 3.4 m 

absent in 
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 Vx, Vr 10% by volume up to ICE 1 OD% in zones 2. 5 m to 3. 1 rn 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 (-30C at depth) and 

abundant free water in the active layer. Water 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 organic surf ace of the natural ground was noted 

to be saturated in all the holes drilled off the road fill (Boreholes No. 

15, 16, 17). Water 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 

water 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 natural 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 also be 

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

A-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 45° 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. 

.... 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I u; w BULK DENSITY (Mg/m3)"' 
I- ~ _J 

1.4 1.6 1.8 2.0 2.2 a. ~ SOIL DESCRIPTION a. GROUND ICE w a, 2 DESCRIPTION MOISTURE CONTENT OE <! I • I Cf) 
10 20 30 40 50 

GRAVEL(ROAD FILL) (SW)-sandy, SEASONAL 
~ - angular, damp, dark FROST grey 
~ - ,_ 

~ - G '~ 
UNFROZEN ~r----._ 

~ -
- water 1 eve 1 in hole 1.0 m- r--,.... 

t--,...., ... 1 -
after 24 hours r---....._ 

~ - I---

~H 7B% ~ ~ ... - ORGANICS(PT)-peat and grasses 
~ 

SAND(TILL)(SW)-gravelly, some C FROZEN 8 )% ~ ~ - s i 1 t, olive brown 
,_ 

Vx, Ve 30% to J.,/ 
2 - 40% .<' 

'- - er: T=-0.82°C 
\ 

'- -
\ 

'- -
I--- Vx 40% -~ 0 

~ - LL T=-1.05 C 
" ~ ~ - Vx, Vr 60% ~ ,_ 

6 }Yo ~ u_ T=-1.06 C a 

I -
I ... - I c I CE+25% soi 1 { 

SILT(ML)-some clay, olive J_ T=-2.43°C 6D% 4 ... 4 - brown Vr 25% - 30% 
~ - lenses to 

- 20 mm thick 
T=-2.67°C I 

I--- ..., 0/ . - ....L Vx, Vr 30% 
--, 

I- - T=-2.02 C 
- 5 

_ SHALE(BEDROCK) 0 - - T=-0.57 C 6~% - platy shale fragments in C -jJ - - - Vx, Vr 10% ~ ice matrix ~ - - 0 / - random ice f i 11 i ng s and T=-1.31 C ~v - - ,,.,.,,,,. 
crystals, fractures f i 11 ed ,,. 

6 - with ice - ........ .s._ ... ... -
-

- - no ice below 6.4 m 
'- -

END OF HOLE 
~ 7 -

'- -

SFC. ELEVATION (ml DATE DRILLED 1985-10-10 BOREHOLE No. 

COMPLETION DEPTH (m) 6.7 LOGGED BY JRT 
DRILLING RIG CME 750 LOCATION km 8.5 (NWT) PAGE 1 OF 

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 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 w;th time, geologic conditions, and construction activity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

:r: -;;; w 
f- ~ _J 

SOIL DESCRIPTION a. a. ... 
~ w a, 

o_s <( 
Cf) 

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

1 -

- nRr.ANlr.S(PT)-neat and nrasses 
.... - SAND(TILL) (SW)-gravelly, 1 some 
... - s i 1 t, $Ub- rounded to sub- cc: .... - angular particles, olive 
... 2 - brown tr 
.... -

- core barrel filled with ... - gravel and water (2.0 m -... - 2.7 m) 
.... - T -.... 3 - ,....._ 

I- - 1-.L 
I- -

I- -

I- - I C 
- Si 1 ty C 1 ay lens ... 4 - 7 

I- - t--=--

I- -
.... -

- SILT(ML)-some cla~, dark grey 

.... 5 - to olive brown 
,......._ 

~ - LL 
- - - occas i ona 1 sand laminations 
- -

- -
- 6 - -- - G -- - NOTE: Free water in every 
.... - core barrel 
.... -
.... 7 -

~ -.... ~ r, 
/ END OF HOLE 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 7.5 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vr, Vx 30% 

55 mm thick 
ice lens 
Vx 50% 

Vr, Vx 20% 
T=-0.82°c 
Vx 20% - 30% 

T=-0.60°C 

Vx 30% 

Vr, Vx JO% 
T=-1.62 C 

0 T=-1.26 C 

T=-2.34°C 
Vs, Vr 25% 

0 T=-1.66C 
Vx,Vr,Vs 40% 

0 T=-2.32 C 
Vs 50% 

DATE DRILLED 

LOGGED BY 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 30 40 50 

7 lb -. 
~ 1 % ~-v 

_/ 

)./ 

_/ 
v 

. 

,111 

' 

• 
"-'\ 

'\ 

"' 
I 

"' 1"-
,, .. C. 0/ "' I' I ·v 

I 
I/ 

I 

/ 
I 

_/ 

\ 
i\ 

\ 

\ 
[\ 

:; • 
1985-10-10 BOREHOLE No. 

2 JRT 

LOCATION km 8. 5 (NWT) PAGE 1 OF 

This log is a compilation of subsurface conditions and soil or rock classificat,011 obtained from the field as well as from laboratuq, testing of samples from the boreholes. Soil zones 
have been interpreted according to commonly accepted practice. The changt.' from one zone to another. as ,ndicated on the log, may be transitional and approximate in nature. 
Groundwater conditions refer only to those observed at the times and p/,1ces ind,cawd and that may vary with time. geologic conditions. and construction activity. 
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· BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

:::r:: vi w BULK DENSITY (Mg/m3) ._ 
I- ~ ....J 1.4 1.6 1.8 2.0 2.2 a. ... SOIL DESCRIPTION a. GROUND ICE 
w a., 2 DESCRIPTION MOISTURE CONTENT o.s <! I • I Cf) 

10 20 30 40 50 
GRAVEL(ROAD Fill} lSWJ-sandy, SEASONAL ... - angular, damp, dark grey FROST ... -

... -

... - UNFROZEN 
'- 1 -
I- -
~ -

~ -
~ ,. ,_ -

- ~ ,_ 2 -
LG.... FROZEN ............ i,..._ ,_ -

,_ - i",.i,..._ 
,....,.__ 

,_ r-. 

- SAND (Tl LL) (SW)-gravel ly, some Vx 50% - ice -.......... ... 
........ 

s i 1 t, o 1 ive brown ,_ has snowy - 0 
I"-,,._ 

... 3 -
LG.... J 0 texture I I- -

I- - I 
'- - ' 0 I T=-1.30 C 
I- - Vs 25% 
I- 4 - S I LT (ML)- some c 1 ay, olive 

,_ 
. 

i-f_ I ... - brown to dark grey 
I/ 

~ -
~ - Vs 20% I I 

I 
-

T=-1.41°C ' 
J I- 5 - ,_ 

C \ I- - ,_ 
Vs 40%, ice' 

~ - lenses up to 
\ I- - i"r 50 mm thick ,____ 0 

' .•. T=-1.65 C I- -
I 

I- 6 -
I I- -

... - NOTE: No water in this hole 
I G 

Vx,Vr 25% to 
30% ~ ... - T=-1.69°C 

... -

I- 7 
I- . - END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 1985-10-10 BOREHOLE No. 

COMPLETION DEPTH (m) 7.0 LOGGED BY JRT 
DRI LUNG RIG CME 750 LOCATION km 8.5 (NWT) PAGEl OF 

This log is a compilation of wbsurface conditions and soil or rock classificar,on obtained from the field as well as from laboratory resting of samples from the boreholes. Soil zones 
have been interpreted according to commonly accepted practice. The change from o,w zone to another, as indrcated on the log, may be trar1sitional and approximate in nature. 
Groundwater conditions refer only to those observed at the tffnes and p/act•s ind,catP.d ,md that may vary with rime, geologic conditions, and cons truce ion activity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

:::c -;;; UJ 

I- ~ _J 

a.. .... SOIL DESCRIPTION a.. 
w a, ~ 
o.§. <( 

CJ) 

.... _GRAVEL(ROAD FILL)(SW)-sandy, 
angular, damp, dark grey .... -

.... -

.... -

.... 1 -
~ -
.... - -C 
.... -
.... -

2 - SAND(TILL) (SW)-gravelly, some 
.... - s i l t' olive brown, sub- ,_ 

angular to sub-rounded ,_L 
~ - particles --.... - LL 
.... -

.... 3 - I c 
-
-

... - ,_ 
LL ... -

~ 4 -
~ -SHALE(BEDROCK)-fractured, dark 
~ - grey, ice as fracture 
... - f i 11 i ng s 

5 re-
- END OF HOLE 
-

-
~ -
.... 6 -
~ -

.... -
- -

- -
7 -

-

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 5.0 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
T=-0.69°C 
Vx trace, 
crystals to 
3 mm diameter 
T=-0.89°C 
Vx 50% 

0 T=-0.58 C 

Vx 10% 

0 T=-0.90 C 

Ve, Vx 15% 
ice fracture 
f i 11 i ng s 

0 T=-1. 33 C 

DATE DRILLED 

LOGGED BY 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

-

-i--

• 

I 
I 
I 
I 

1985-10-10 

JRT 

• I 
30 40 50 

I'-
......_ 

~ 

~ 

i"-......1' 

I'-. 
11 1~ ~ 

·-10 1% I~• 
i---I---' 

I 

BOREHOLE No. 

4 

LOCATION km 8. 5 (NWT) PAGE OF 

Th;s 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 co commonly accepted practice. The change from o,w zone to another, as indicated on the log, may be transitiimal and approximate in nature. 
Groundwater conditions refer only to those observed .Jt the t11nes and pl.1ces 111d1cated dnd that may vary with time, geologic conditions, and construction activity. 
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r 
LJ 

I- -
I- -
I- -
I- -

I- 1 -
I-

- -
- -
- -

BOREHOLE LOG - PERMAFROST 

SOIL DESCRIPTION 

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

ORGANICS(PT)-peat, wet 

ICE 

UJ 
...J 

·a.. GROUND ICE 
~ DESCRIPTION 
Cf) 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
lee 100% 

0201-4426 
DEMPSTER HIGHWAY 

BULK DENSITY (Mg/m3)"' 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

10 I 20 30 40 50 

-2- - occasional organic inclusiors T=-0.51°C 

-
- - snowy in texture and 

'--
appearance C T=-O.SloC -

lllLl17c, ~ 

I- 3 -
- occasional silty inclusions.......__ 

.: 

I- -

'--c 
'--

0 T=-0.51 C 
3b9' % -+-

... 4 -+---------------1-I ..l<I '---1 ICE 40% to 
SAND{TILL) (SW)-gravelly, some 60% '- 'U 1/Q 

... -

... -

... -

-

silt, dark grey, sub-angula1~ 
to sub- rounded pa rt i c 1 es '---"-

0 T=-0.51 C 
0 T=-0.52 C 

Vs 30% 
Vx 30% 

- 5 -
- -+-~~~~~~~~~~~~-1-c-----=---1T=-0.5Z°C 

-

I 

... 1 1 t25 % _. • 
- l---+---'--1---'--l----+--+---1--1---1--+--= 

\ 
\ 
\ _ SILT(Ml)-some clay, olive 

brown to dark grey c"" Vx, Vs 60% 
11 0, • 

- T=-1. 69 C · :-__y 

- -

I- - cr: 
I- -

... 7 -
I- _, .... J:::• SHALE(BEDROCK) AT 7.5 m 

END OF HOLE 

SFC. ELEVATION (m) 

COMPLETION DEPTH (rn) 7.7 
DRILLING RIG CME 750 

1 ens es up to /..,,.,.. 
0 . 2 5 mm t h i c '1<1---1----1---1----1---1--11---1--K...,i<':.____i.--11---1--1 

T=-1.87°C 
Vs 10% to 159.'1--1----+--1-+--1----+--1-~"'-~'"-!----1----1 
T=-2.9°C r--+--+--+--+---1----11--+--+--+----IM-~ ...... 
Vs, Vr 20% 
T=-2.02°C 

DATE DRILLED 

LOGGED BY 

LOCATION km 

L.. 

1985-10-11 

JRT 

8.5 (NWT) 

BOREHOLE No. 

5 
PAGE 1 OF 

This log is a compilation of subsurface cond,tions and soil or rock classificarwn obt,mwd from rh,.• l,e/cf ,is WL'II .,s from f,1hor.1t,>ry test mg of Silmpll!s from tht.> hort.'holl.'s. Solf ~Ofll'S 

have been interpreted according to commonly ,JCCt!prt!d practice. The ch.1ngt.• from cmt! .-om.> to ,mothi.>r, ,,s ,ndic,,tt•d w1 th,• Joy, may h1.' trans,tio,1.1/ ,md ar1p1vx1mat1..' w natun•. 
Groundwater conditions refer only to thosi..• obsl•rved at the tmies and places md1cawd ,mcJ that m.,y v.iry with tm11.·. !Jt•oloq,c co11d1t1om,. ,Hid ronstn1cr,011 .,cr,v1ty. 
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I.;, 
f- ~ 
a.. +-' 
UJ a, 

OE, 

t- -

- -
- -
- -

- 1 -

-

- -

- -
- -

- 2 -
- -

- -

- -

- -

- 3 -
- -

- -

- -

- -

- 4 -

- -

- -

- -

- -

- 5 -

- -
- -

- -

t- -

- 6 -
- -

- -

- -

- -

t- 7 -

-

BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
...J 

SOIL DESCRIPTION a.. 
~ 
<! 
(/) 

GRAVEL(ROAD FI LL) (SW)-sandy 
angular, damp, dark grey 

- no organics noted 

SAND(TILL) (SW)-gravelly, some 
s i 1 t, sub-angular to sub-
rounded particles, olive 
brown to dark grey -

,-...k_ 

-SILT(ML)-some clay, dark grey C -
-C -

- uniform in appearance 

SHALE (BEDROCK) AT 7. 2 m 

END OF HOLE 

SFC. ELEVATION (ml 

COMPLETION DEPTH (m) 7.2 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx trace, 
crystals to 
6 mm diameter 

T=-0.80°C 

0 T=-1.53 C 
Vs 10% to 20% 
lenses up to 
20 mm thick 
at 20 mm 
spacing 

0 T=-2.02 C 

DATE DRILLED 

LOGGED BY 

BULK DENSITY (Mg/m3) ..._ 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

10 20 30 40 50 

.... 
--.... 

r----... .... 
........... ....____ 

'~ r--... - ' . 

<829c -+ 

1985-10-11 BOREHOLE No. 

6 JRT 

LOCATION km 8. 5 (NWT) PAGE 1 OF 

This log ,s a compilat10n of subsurf.1ct• conditions and sod or rock classific,Hum obram1·d from th,• twirl as w,•11 ,15 from J,1boratorv tt.ost,nq of sampft•s from tlw borcholt.'s. SoJ/ .?ones 
have been mterpreted accordmg to comnwnly .lCCt!p(t.'d pr,1ct1Ct!. The changt.' from ont' .?om• rn .1r1otlwr. ,IS ,ndw.1t1!d or1 th,.• toy. 111.1v b,, tr,·111s1tmnal and ,1pprox11nat1..• ,n nature. 
Graundwatt.•r cond,t,ons n..•fer only to thus1• ohs1.!fved ,It th1.• t11111•s and pl.1c1.'S 1nd,c,1t1•ti .ml/ th.it rr;,J,, v,uy w,tf, t,m,•, y,•oloy,c cund1t1ons, ,md consrruc:twn ,1ct1v1ty. 
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f- ~ c.. +-' w Q.) 

o_s 

I- -

I- -
~ -
~ -

I- 1 -

I- -
!- -

I-

!- -
i- 2 -

I- -

i- -
!- -
!- -

I- 3 
!- -
I- -

I- -
I- -

I- 4 -

I- -
I- -
~ -

- -

- 5 -

- -

- -

- -

i- -

!- 6 -
~ -

!- -

I- -

I- -

I- 7 -
!- -

BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
....J 
c.. SOIL DESCRIPTION ~ 
<t: 
(/) 

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

ORGANICS(PT/OL)-topsoil/peat, 
organic silt below 1. 7 m, 
orange-brown ----C ----

- auger grinding on gravel c 
(ti l l?) 

END OF HOLE 
(CRREL barrel and auger 
refusal on gravel/cobbles 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 2.9 
DRILLING RIG CME 750 

BULK DENSITY (Mg/m3) • 

GROUND ICE 1.4 1.6 1.8 2.0 2.2 
DESCRIPTION MOISTURE CONTENT 

I 40 10 20 30 50 
SEASONAL 

FROST 

UNFROZEN 

FROZEN 

Vx, Vr 50% to 1 8% -+• 
60% 

T=-0.83°c 
0 T=-1.02 C 

t.Jhn 

DATE DRILLED 

LOGGED BY 

LOCATION km 

1985-10-11 

JRT 

8.5 (NWT) 

1 6~ ~ 

I 

BOREHOLE No. 

7 

PAGE 1 OF 

This log ,s a comp,lation of subsurfact-' cond1t1011s ,Jfld so,t or rocX classdll:,,r10n ofU,1lflt.'d from th11 fwld as wt-1ll .1s from f,1hvrat,uy t1.'Stmg of s.Jmplt•s from tht! horehoft.'S. Soil zones 
have been interpreted .,ccorchng to con1munly ,1cc1.>µWd pracr1c11. Tlw ch.my,• from on,• nn,e to .111oth1•1. ,a 111c/,c,1tt.'d on rht.' lug, may h1• tr,ms1110n.1/ ,md ,Jf)/Jrvxunatl' in nature. 
Groundwater cond,cwns rtdt.•r only to tho.,.,. obs1.•rv1!d ,,r ch,: cuni•s Jnd pl,1C1'.\ 1t1tlic.1t,·d ,,nd th.If m.1v v,lfy w,rh r,m,!. y1!olog,c cond,rinns, and co11stfl1crmn ,ll:r,v,rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I'v> w 
I- ~ ...J 
a. ... SOIL DESCRIPTION a. 
w a., ~ o..s <.: 

Cf) 

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

'-- -
~ -

~ -

.... 1 -

~ -

- -

- - ORGANICS(PT/OL)-peat 1. 5 at m, 
- - then organic silt with 
- 2 - peaty fibres 
- -

'-- -
G 

.... - '-

~ -

'-- 3 
~ - SILT(TILL) (SW)-sandy, some 
.... - gravel, sub-angular to sub-

rounded particles, olive '-
.... - brown G ,_ 
.... -

... 4 -
~ -
~ -
~ -
... -

- 5 - SILT(ML)-some Glay, dark grey -
~ 

- -
-

- - END OF HOLE 
'-- -

- 6 -
- -

~ -
~ -
~ -

... 7 -

~ -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 5.4 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx 50% 

Vx 30% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I • I 

10 20 30 40 50 

!I 0~ % ~ 
/ , 

)7 
,v 

V ,,__ I( 
\ 

\ 
' I\ 

\ 
!\ I 

\ 

I\ 

-, ' 0 \ 
7 •u 

1985-10-11 BOREHOLE No. 

8 JRT 

8.5 ( N\.JT) PAGE 1 OF 

This log ,s a comp,lation of subsurfJCt' co11d1t1011s .md soil or 1oclr. cl.1ssd,c,1t,on ohr.1111,•d from tht.' f11.•ld as well .is from f.1borat,Jq, f('Sl111q of samµ//•s from thr.' hort~holt.•s. Soil .10111...'s 
have heen mterprett!d .1ccordlf19 to co,nmonh,- dCCt.>JJtt•d pr,1cr1ct!. Tlw ch,111!/I-' f,0111 om• .tom! ro ,1notlwr, ,Js 1nd,c.1t1•d on th,J log. may h1• lf,lfl.\1twn,1/ ,,nd ,111p1ox1n1atc in nature. 
Groundw,1ter cond1t1CH1S n•ler only to thv::.,• olH•.·rv1•d ,Jf rfl,_, tlfn1•::. ,mt/ µl.1c1'!> 1nd1c:,1f1•d .mil th.I( n1.1v v,uv w,rh tm,i,,_ 9eolog1c cvnd1t,orn, and cm1-\tn1ct1on ,1ct1v1tv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 

I.;, w 
I- ~ ...J 
a.. ..., SOIL DESCRIPTION a.. 
w a, ~ 
0 _§. <t: 

CJ) 

- _ GRAVEL(ROAD FILL) (SW)-sandy, 
angular fragments, damp, 

- -
dark grey 

- -

- -

- 1 -

- -

- -

- - ORGA~ICS(PT)-peat 
- - SAND(TILL) (SW)-gravelly, some -i:-
- 2 - silt' sub-angular to sub- -
- - rounded particles, olive 
- - brown 
- -
- -

,---

- 3 - C -- -

- -

- - - decreasing ground ice 
content -

- 4 - SHALE (BEDROCK) I c 
- -

- -

- -
- - END OF HOLE 

f- 5 -

f- - 0 

f- -
f- -

- -
- 6 -
- -

- -

f- -

- -

f- 7 -

f- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 4.5 
DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx 40%, 
crystals to 
50 mm diarr:ete r 
T=-0.78°C 
Vx 30% to 409. 

T=-1.04°c 

Vx 20% 

0 T=-1.6S C 

Vx 10%, in 
fractures 

DATE DRILLED 

LOGGED BY 

nF"MPC:TFR H 1 r.HWAY 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I - I 

10 20 30 40 50 

~ 
/ 

/ 

/ 
V 

V 
./ 

,"" 

I 

1985-10-12 BOREHOLE No. 

q IRT 

LOCATION km 8. 5 (NWT) PAGE 1 OF 

This log is ii co1np,lat10n of .iubsurf.1c1! cond1t1011s and so,! or rock. cl.1ssdu:,lf1on oht.1m1•d !rum th,.• (11•/ci ,IS w1.•l/ ,1s from laborafl>q, lt-'S/lflg of samplt.>s from the hOrt!hOll'S. Soil IDnes 
have be1.•11 intt•rprett!d accord/fig to con1111onlv ,JCC1!f)t1•d pract1Ct.•. Th,_. ch.mq1• from on1• UJ/W to .morh1.>1, ,IS 111dw.1t1•d on tht.• log, 111,1y he trans1t,onJI .md ,1pprox1rnarc m n,1ture. 
Groundw,-Her coocht1ons refrr or1lv tv thosf' ohst•rvt!d ,,t th1.' r,m,•s .md µ/,1c1.'S mdw,,r,•d ,md th.it n1av v.,,y with t11m•, ~woloq1c cond1tw11s, .1nd consr,uct,vn ,1ct1v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-;;, 
f- E a.. ...., SOIL DESCRIPTION w Q) 

o.§. 

L- - GRAVEL(ROAD FILL) (SW)-sandy, 
angular fragments in a 

L- - clayey matrix, olive brown, 
.... - occasional trace of organic! 
.... - - trench backf i 11 (original 
.... 1 - investigative trench) 
~ -

-

I- -
I- -

~ 2 -
I- -

~ -
.. 

~ -
I- -
I- 3 -
I- -
~ -

I- -

I- -
~ 4 - - auger refusal at 4.3 m on 
.... - 1 arge rocks 
.... -

END OF HOLE .... -
~ - NOTE: No samples taken 
I- 5 -
~ -

I- -
I- -

~ -
.... 6 -
~ -
I- -

I- -

I- -

.... 7 -

I- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 4.~ 
DRILLING RIG CME 7c;o 

UJ 
....J 
a.. GROUND ICE 
~ DESCRIPTION <t 
(/) 

SEASONAL 
FROST 

UNFROZEN 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) ..._ 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 

---

1985-10-12 

JRT 

8. c; ( NWT) 

30 40 50 

I 

BOREHOLE No. 

10 
PAGE 1 OF 

This log is a compilation of :.ubsurface cond,tmns ,md sod or rock classdicJt1011 obt,11111•cf from tht! ftl.'!d iJS wt-•11 ,,s from !.JborattJry lt!sting of sampl1•s from th1• horeholt!S. Soil IOflL'S 
have been ,nrerprewd accord111g to c011111w11/y ,1cc1•ptt!d pracr1c1.•. Tht.' cha11g1• from on,· zorw to .uwrh1.•r, as 111cJ,c,Jl1•d on tht• log, tlli1Y bi.• tr1ms1t1011,1I ,Jfld ,1pproxm,at1} 111 nature. 
Groundwacer cond,t,ons n•f1.•r only to tho.w obsi•rvr•d .,t th,• ruw•s .me/ plac1·s 111d1c,H11d JIil/ th,,r may v,,ry with tlfn1•, y1.•vloy1c cond,twns, .111d con~tn1ct1on act1v1tv 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-;;; UJ 

I- !:: _J 

a.. ..., SOIL DESCRIPTION a.. 
w QJ ~ 
o..§. <( 

C/l 

I- - GRAVEL(ROAD FILL) (SW)-sandy, 
angular fragments in clayey 

I- - matrix, damp, olive brown 
~ - -
~ -

... 1 -
,_ -
!- ~ ORGANICS(PT/OL)-peat, orange-
!- brown silt 

!- - SAND(TILL)(SW)-gravelly, some 
!- 2 - silt' sub-angular to sub-
!- - rounded particles, olive 

brown 
!- -

!- -
!- -

!- 3 '-
!- - - gravel sizes to 75 mm 

diameter 
!- -

...__ 
!- - C ...__ 
!- -

,_ 4 -

... -
~ -
~ -

- - - shaly gravel fragments 
L.. 5 
!- - SILT(ML)-sqme clay, olive 

brown 
!- -
!- -

!- -
!- 6 -
!- -

!-

!- - END OF HOLE 
!- -

!- 7 -
!- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 6.4 
DRILLING RIG CME 7t;Q 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx 50% 

Vx 10% 

0 T=-1. 30 C 

ice crystals 
to 10 mm 
diameter 

Vs 20% 

DATE DRILLED 

LOGGED BY 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I • I 

10 20 30 40 50 

• 

I 

1985-10-12 BOREHOLE No. 

11 JRT 
LOCATION km 8. c; (NWT PAGE 1 OF 

Th,s log ,s a compdar,on of ~ubsur/Jct.• comht,ons .md soll or rock classific,uwn obr~1m1.'d from rlu: held as w,.•/1,u from laboratory testmg of samplt:s from tht! boreholes. Soil ,1ont.'S 
have bl•t.'fl intt.'rpn.•tt!d ,,ccord1ng ro commonly ,1ccepl/.'d pr.1cc1ctJ. The clwnyt.' from 0111.' ,,,,,w to ,moth1.'r, as 111d1c.1t1•d on the log, may lw trc1ns1t1on.1/ c111d .ipprox,matc in nature. 
Groundwater concJ,t,ons tf'lr.'r only tu thos,, o!J.,·t.•rvl'd ,If the t,1111.•s and pl,1c1!S lfld1cat,•d ,,nci th.it rnav v,,ry with tmw, 9t1vlog1c cvncl1tmm,, and construct,on .1ct1v1tv. 



" I 
i i 

n 

r 
r 
[ 

[ 

C 
[ 

C 
r " 
I I 
L~ 

L 
L 
l 
L~ 
( 

I 
I 
L__, 

BOREHOLE LOG - PERMAFROST 0201-4426 

Iv, w 
I- ~ ...J 

a.. a.. +-' SOIL DESCRIPTION ~ w QJ o..s <{ 
VJ 

~ 
GRAVEL(ROAD FILL)(SW)-sandy, 

angular fragment in clayey 
~ - matrix, damp, olive brown 
~ 

,__ ORGANICS(PT)-peat, organic 
- ~ 11 t- c:nmP nr;:,c:c: t11ftc:: 

L- 1 - , -
SAND(TILL) (SW)-gravelly, some 

._ - silt' sub - angular to sub-
~ - rounded particles, olive 
~ - brown 

-

2 -
- - gravel to 75 mm diameter on 
- augers 

-
~ -

~ 3 - - augers grinding on cobbles 
-

'- -

'- -

'- - - dark.grey colour -._ 4 -
G 

~ -
~ -

SILT(ML)-some clay, dark grey -tool ive brown colour C 
~ - -
'- -
- 5 -
- -
- -

- -
- -

- 6 -
-

- - SHALE(BEDROCK) 
- -

- -

- 7 - G°" -
~ 

END OF HOLE 
( /111r,p .. r-e>f11c:::, 1) 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 7. 1 

ORI LLING RIG CME 750 

nFMP<;TFR 1-11 r.l-lWAV 

BULK DENSITY (Mg/m3) • 

GROUND ICE 1.4 1.6 1.8 2.0 2.2 
DESCRIPTION MOISTURE CONTENT 

I • I 
10 20 30 40 50 

SEASONAL 
FROST 

FROZEN 
Vx, Vs 40% 
some lenses u, 
300 mm thick 

-
""' I"-. 0 

T=-1.00 C I 

:~ 
Vs 10% to 15% I 

I 
I 
I 

Vs 50% 
I 
I 
I 
I 
I 

Vx 10% 
crystals to 
5 mm diameter ~ 

DATE DRILLED 1985-10-12 BOREHOLE No. 

f2 LOGGED BY JRT 
LOCATION km 8.5 (NWT) PAGE 1 OF 

This tog is a compdation of subs111fc1ce cond,tions <md sot! or rock classificdtwn obt,1m1•d from th1! f11.'ld ;is well .is from /Jbor.1torv r1.>stin_q of s.unpft..1s from th1J horeholl•s. Soil zones 
have be,m ,nterprett)d according co commofllV ,1cc1.'ptt.>d prJct1ce. The ch,my1.• from on,· nml! to .inothL•r, c1s md,c,,wd on the log, rrwy bt.' trans1rwn.·1! and .-,pproximate in nature. 
Groundwawr corui1t1ons n•f1!t only to those ohst•rv,•d at th1.• tmws and plact!S 111d1c,1t1.'d ,md th,H ni.,v v.1ry with tm1t•, 91•0/og,c conditmns .• md r:unstrur·twn JCt1v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-;;, w BULK DENSITY (Mg/m3)"' 
I- ~ ...J 1.4 1.6 1.8 2.0 2.2 a.. +-' SOIL DESCRIPTION a.. GROUND ICE w Q) ~ DESCRIPTION MOISTURE CONTENT o..s <! I -

C/) 
10 '20 30 40 50 

- - GRAVEL(ROAD FILL)(SW)-sandy, SEASONAL 
- - ti 11-1 i ke in appearance FROST 

- - UNFROZEN 
- - - sub-angular pieces up to 

- 1 - 75 mm diameter 

- - of organics - traces 
f- -

f- - - trench backfill from 
f- - origi,nal investigative trenc h 
I- 2 -
I- -

'"" - - numerous shaley fragments 
I- - on augers 
f- -

,... a - - wet below 3.0 m '""G I 
r . 

f- - -
I- - - sampling very difficult, 
I- - as soi 1 washed off augers 
I- -

'""4 - - .J 

G "'"' f- - -
f- - 1""-

I'-., I ,__ - - - - - - t-- - -f- - SILT(ML)-some clay, olive POSSIBLY I"-'"" - brown FROZEN 

"'"'"'" - 5 -
'-I'-. 

I- -
'-

- -
..,..,.., -

- - G "-. 
-- -

- 6 -
- -

I- - - hard d r i 11 i ng below 6.5 m 
- possibly bedrock? 

f- -
I- -

f- 7 

I- - END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 1985-10-12 BOREHOLE No. 

COMPLETION DEPTH (m) 7.0 LOGGED BY JRT 
DRILLING RIG CME 750 LOCATION km 8.5 (NWT) PAGE 1 OF 

This log is a compilat,on of ;uhsurface comlitwns am/ sod or rock cl.-1ssd1c,1rw11 oht,11r11•d from rh1! ht.'ld as w1.•ll .1s from /;1horatury tt!stmg of scmiph..'S from th1.' boreholes. Sod zones 
have been interprewd .JCC.:ord111g ro commootv ,ICCl!pted pr.1ct1et.•. Tlw ch.my,• from 0111• nm1.> to ,lllothL•r, ,I.( 111dw,Jt1•d on the lug, may bf' tr.ms1tion.1/ and ,l{)prox1mate in nature. 
Groundwater concht1ons F1.>fer only tu rhos,• ohs1!rV1!cl .,r the r,m,•s ,md µ/,1c1!S md,c.1t1•d ,lfld th.It rn,1y v,,ry w,rh tun,•, yt'l1log1c condit,ons, and construction ,1ct1v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

Iv. 
I- ~ 
Q. .,, 
LU a., 

oi 
SOIL DESCRIPTION 

_ GRAVEL(ROAD FILL) (SW)-sandy, 
angular to sub-angular, 
fragments, dark grey -

-

I- 1 -

I- -

I- -

I- - ORGANICS(PT)-peat and silt 
I- -

SAND(TILL) (SW)-gravelly, some 

w 
....J 
Q. 

~ 
<( 
CJ) 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FRO.ST 

UNFROZEN 

BULK DENSITY (Mg/m3)"' 

1.4 1.6 1.8 2.0 2.2 
MqlSTURE_ CONT~NT 

10 ' 20 30 40 50 

I- 2 -
I- -

silt, angular to sub-ang_ulcr 
fragments, damp, dark grey,___ 

I- -

I- -
I- -

I- 3 -
I- -

I- -

I- -

I- -

I- 4 -

I- -

I- -
I- -
I- - - core barrel grinding on 
I- 5 r-nrkc: 

I- - SILT(ML)-some clay, olive 
brown 

I- -
I- -

I- -

I- 6 -
I-

I- - END OF HOLE 
I- -

I- 7 -

I- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 

DRILLING RIG CME 71:iO 

G ,___ 

FROZEN 

,__ 
G Vx, Vr 5% to 

,___ 10% 
T=-0.61°C 

,___ T=-0.87°C 
C 

Vx, Vs 5% to t--+--+--t--e_,1---+--+-t---l~+- ~-1-~ 

10% ~ 
T=-0.73°C I"'-

-
C - Vx, Vs 10% 

T=-2. 14°c 

- Vx, Vs 15% 
C 

DATE DRILLED 

6.2 LOGGED BY 

LOCATIQN km 

1<385-10-12 

JRT 

8 c; ( NWT) 

BOREHOLE No. 

14 
PAGE 1 OF 1 

Th,s log is a compdation of 5ubsur/Jci! cond,r,uns Jnd sod or rock. cliJsslf1cJr1on ohr.11111'd from tht.• flt'ld ,,s w1!ll ,1s from /Jha,,1tory wsrmq of s,1mµh•s t,0111 rh1.> horeholes. Sod .?Ont•s 

have bl't!fl mterprett.>d accord111g to cor11,11only .u:cr.>pted pr.Jct,Ct!. Tiu.• ch,11191· frwn 1m1• .?Ofl1.' ro ,mothi:r, .,.~ ,nd,cJrt.•d on th1.• log, may t,,, trans1t1on.1! .ind ,Jf)fJrOx1m.1tc ,n nature. 
GroundwJlt'r cond1t1ons ri.>f1!f onlv tu thoS1.' obst•rvr.>d ,H th,• tlf111•s ,·,nd pl.1c1•s md,c.iti•d .md th,11 n1ay v.uy w,(11 (11111:, yt•olog,c cund1tu111s, ,1nd cor1struct1t111 ,lf'/1v1rv 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

Ivi w 
I- e: ...J 
c.. +-' SOIL DESCRIPTION c.. GROUND ICE 
w ClJ ~ DESCRIPTION o.s <( 

(/) 

ORGANICS(PT)-saturated peat an, t-.EASnNAL FROS I- -
n r.:isses 

UNFROZEN I- - SAND(TILL) (SW)-gravelly, some 
I- - s i 1 t, sub-angular to sub-
~ - rounded particles, olive brow FROZEN 

Vx, Vr 30% 
I- 1 -
~ - 0 T=-1.05C - - - C 
'- - - Vx, Vr 25% 
'- -

~ 2 -
0 

~ - T=-1.27 C -
~ - c.-L. 
~ -

'- - - increasing angular rock ,_ Vx 10% 

'- 3 - content C 
0 ,_ 

T=-1.09 C 
~ - Vx, Vr 25% 
~ -

I- - ,_ 
0 C T=-1.80 C 

~ - ,· 

SILT(ML)-some clay, olive 
I- 4 - brown 25% Vx,Vr,Vs 
I- - ....._ 

0 
I- - C T=-2.25 C ....._ 
I- -
~ - T=-2.41°C 
... 5 -

-
~ - C Vr, Vs 25% -
'- -
~ -

0 
'- - T=-1.85 C 

... 6 - Vx, Vs 30% 
'- - - 0 
~ - _L T=-2. 15 C 
I- - Vx, Vs 25% 
I- - T=-2.88°c 
I- 7 - SHALE (BEDROCK) Vx trace in 
~ - fractures 

SFC. ELEVATION (ml DATE DRILLED 

COMPLETION DEPTH (m) 8.9 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) .t.. 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I • I 
10 20 30 40 50 

I I I I I .J I I I 

EBA THERMISTOR 
CABLE I I 

82-10-19 '- ~ 

- 1--

! 31c ~ 
/I 

/ 
I/ 

'/ 
'.-' 

I 
I 

I 

1,. 
" I'.. 

' I'.. 

"" ~ 
I"-

"" 
t-- J (29-( ~. 

i/ 
[7 

/ 
•V 

1985-10-12 BOREHOLE No. 

1 5 JRT 

8. 5 (NWT) PAGE 1 OF 2 

This log ,s a compilation of ;Whsurl,JCt' cond,twns ,md soil or rock. cl.1nd1c,,rwn oht.m11•d from th,.> f11.•lc/ ,H w,•11,J.~ ffom l,1/wr,,t,u~· r1•.H111q ol .\,1mpl1•:. from tht.' horl!holt•s. Soil .1ont•s 
have lu.>t!fl 111rerprt.>tr.d ,,econ/mg to cornmonly .ux,.>pt,.•cl pr.1cr1ct.>. The ch,lrl!lt' frorn 0111• .10,w to .uwth,.•,. ,I.\ 111dw,1t1•d on th,• loy. n1,1y h,• tr.m:.1t1or1,i/ ,uHI ,1pprox1tnar1.• 1n r,atur1.'. 
Groundwalt!r conditions rt>f1.•1 only to thost• ohst.'rv,!d ,It the (Ullt!S and p/,1c1_•s mc/w,1t1•d .md tli,ll m,iv v.uy with r,,11,.•, 91•olo!11C con,J;r10ns . .ind co111 truc(l(ill ,,ct1v1tv 
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L 
L 
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I-;;, 
f- ~ a..~ w a, 

o.§. 

- -
- -
- -
.... -
.... 8 -

L- -
.... -

L- -
L- -
... 9 -
... -
... -
- -
- -

-10-
L- -

L- -

- -

... -

... 11 -

... -

... -

... -

- -

-12 -

- -
L- -
L- -
..: -

'-13 -
... -
... -
... -
... -

... 14 -

- -

BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
.;_J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <l'. 
(/) 

SHALE (BEDROCK) FROZEN 
Vx trace in 
fractures 

END OF HOLE 
(Auger refusa 1) 

NOTE: EBA Thermistor cable 
82-10-19 installed in 
this borehole. 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 8. s:i LOGGED BY 

DRILLING RIG CME 750 LOCATION Km 

BULK DENSITY (Mg/m3) ..._ 
1.4 1.6 1.8 2.0 2.2 

MOISTURE_ CONTENT 
I - I 

10 20 30 40 50 

I, 

1985-10-12 BOREHOLE No. 

1 c:; IRT 

8.5 (NWT) PAGE2 OF 2 

·.!_ 

n 

,_ 

This log is a compdarion of subsurface cond1t1011s and sotl or rock cl,1ssdic,1t,on ohtami•d from tht.' t11•td ,1l w1..•II .1s from tabor,1torv tt•stmg of s.m1plt•s from the bon!hoh's. Sod LOIH.'S 
have been interpreted according to commonly accepted practice. The ch..1ng1.• from 0111• ?o,w to ,moch,,.,. ,JS 111d,c.urd on tht.' 109, m.,v tw rr.ms,rmn.il and approximate in 11.1rure. 
Groundwater cond1t1or1s refer onlv to those obsr•rvt.•d at the tinws and p/,1ces 111d1cated .md th.1t m,,v varv w,th tun1.•, y1•olog11: condit,on.'>, ,,net const111ct1011 .1ct1v,ty. 
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I 
Lo 

I-;;, 
I- ~ 
a.. +-' 
LU a, 

OE 

I- -

I- -
I- -
~ -

I- 1 -

I- -

I- -

I- -
,_ -

2 -
~ -

I- -

~ -
~ 

I- 3 -
~ -

-

~ -

~ -
I- 4 -
I- -

-

-

-
5 -

-

~ -

-

-

~ 6 -
I- -

-

-

- -

7 -

-

BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LU 
...J 
a.. SOIL DESCRIPTION -~ 
<( 
(/) 

ORGANICS(PT)-peat, grasses 

I CE - snowy white, trace of 
organic inclusions 

GRAVEL(TILL)(SW)-sandy 

END OF HOLE 

NOTE: Probe hole only, no 
samples 

SFC. ELEVATION (m) 

COMPLETION DEPTH (ml 3. 1 
0 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

FROZEN 

ICE 100% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 

1985-10-13 

JRT 

8.5 (NWT) 

30 40 50 

I 

BOREHOLE No. 

16 
PAGE 1 OF 

This log is a compd,1t10n of iUbsu,f,1ce cond1t10r1s ,md soil or rock. classdic,,r,011 oht,1101•d from tlu.• fwld as w1•lf .,s flom J,1hor.1t,uy testmg of samples from the boreholt.•s. Soil zones 
have bt!t!n mterpreted ,1ccord1ng ra commonly ,JCcepwd pr.1cr,c,•. Tlw ch,111g1• Iron, or11• ?<lf/1.' to .111oth1.'r. ,IS mt/1c,1tt•cl on tht! loy, may ht• triJt1S1t1o11.1I ,md approx1n1ate in nature. 
Groundwater cond,t1ons rt'frr only to thuS1! ohst'fVt!d di the r11111·s .md pl.u:1·.~ 111d11:.1t1•d ,mtl th.it m.1y vary with um,·. 91·ulo91c cond1twns, aoci cor1srruct1on ,,criv,ry. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I~ UJ 

r-- ~ ...J 

SOIL DESCRIPTION a.. a.. +-' 
~ w Q) 

o_s <( 
(/) 

~ _ORGANICS (PT)-grass and peat 
~ -
~ 

C. - SAND(TILL) (SW)-gravel ly, some 
... 1 - s i 1 t, sub-angular to sub-
C- - rounded particles, olive 
C. - brown 

C. -
C. -
.... 2 -
.... -

.... -
' 

'- -
C. -

,__ 
G 

'- 3 -
'- - END OF HOLE 
1-- -

1-- -

1-- -
C. 4 -
C. -
C. -
C. -

1-- -

'- 5 -
C. -

C. -

C. -

C- -

C. 6 -
C- -

C. -

~ -

~ -

C. 7 -

'- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 3.0 
DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

FROZEN 

DATE DRILLED 

LOGGED BY 
0 

LOCATION km 

BULK DENSITY (Mg/m3) i. 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

10 I 20 

~ 

1985-10-13 

JRT 

8.5 (NWT) 

--30 40 50 

I 

BOREHOLE No. 

17 

PAGE 1 OF 

This log is c1 compilation of iuhsurl.1c1• co11d1tmns ,md soil or roe/.. cJ;,1ssd1cat1vfl ohr,m11•d from tht.' fwld ,IS wt.'/l ,1s from /,1bur,1t,uy te.'it1ng of sampl,•s from thl! hort1holt.•s. Soil ?Ones 
have be1m 111terpret1!d .,ccordmg to cot1_1monlv .1cc1•µr1•d pracr,ct!. T/11• ch,mgt• frnm om• lrJnt.' to anoth1•1, ., ... md11:,1tt•d on th,.• fog, n1,1v t,,, rr.ms,r,011.1/ .Jnd .1pproxm1c1te m naturt!. 
Groundwater cond1t1ons n•ler only to rhos,• obst•rvt•d .,r th,? t,m,•s ,md µ/,1u•s md,c.-Jt,•d .uu/ th,,r m,w v.uy w,rh (/011', µ1•0/091c cvnd1t1tHH, ,md co11.\(flJCt1011 .u:t,v,ry 
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BOREHOLE LOG - PERMAFROST 0201-4426 

Ivi 
f- ~ a.. ..., SOIL DESCRIPTION w Cl) o.s 

I-
GRAVEL (ROAD FILL)(SW)-sandy, -

angular fragments in a 
I- - clayey matrix, dark grey 
I- -
I- -

I- 1 -

I-

I-
nRr.~Nlr,(PT)-nP~r 

I- - CE - organic inclusions (10%) 
from 1. 6 to 2. 0 m ,_ -

I- 2 -
I- -

I- -
I- - -,water in hole below 2.5 m 
I- - depth 
I- 3 -
~ -

I- -

L- -

L- -

I- 4 -
~ -

~ -

~ - SILT(ML)-some clay, olive 
L- - brown 
I- 5 -
I- -
I- - SHALE (BEDROCK) 
I-

I- - END OF HOLE 
I- 6 -
I- _ NOTE: Probe hole only, no 
I- - samples 

-
I- -

7 -

-

SFC. ELEVATION {m) 

COMPLETION DEPTH {m) 5.6 
DRILLING RIG CME 750 

llJ 
....J 
a.. 
:;§: 
<l'. 
Cf) 

DEMPSTER Hlr.HWAY 
BULK DENSITY {Mg/m3) 4 

GROUND ICE 1.4 1.6 1.8 2.0 2.2 
DESCRIPTION MOISTURE CONTENT 

I • I 
10 20 30 40 50 

SEASONAL FRosr 

UNFRf)ZEN 

FROZEN 
I CE 100% 

Vs 50% 

0 

DATE DRILLED 

LOGGED BY 

LOCATION km 

1985-10-13 

JRT 

8.5 (NWT) 

I 

BOREHOLE No. 

18 
PAGE 1 OF 

This log ,s a cumµ!lat1on of $Uhsurt.u.·1• cond1t,uns ,md so,/ or rock. c/Jsstl1c,Jr,on oht.um•d from th1.' fo•ld ,IS w1•ff ,I.\ f,om l,1horat,Jry t1_•st1nq of samplt!S from the horeholl's. SoJ/ ZOIIL'S 
have het.'11 111tt•rpn:t1.>d .1ccordm9 tu commonly ,JCC1•pt1•d prJct1ci•. Th,.• ch.1r19,• from ont• ?0111• to ,1noth1.•r, "-~ wd,c,,r,•d on th,• Joy, 111.1v h,• r,.ws,twnal ,md .1pproxir11ate ,n nature. 
Ground~\',llt.'r cond1t,ons u•f,.'r only to tho1>1' ohs1•1v1•cf .Jt tht! tuw•s ,md pl.1c1•s 1fldl(:,1t,•d .mcl rh.1r fll."ly v.1,y w,th t1n11•. q1•olog1c cvnrhtums. ,111d con.Hrucrion .1ct1v1rv 



PLATE 1 

0201-4426 
October 1985 

General view of km 8.5 site (upper 
centre of photo - see drill rig 
mast), taken from Y.T. direction. 



LJ 

D 
D 

Li 

Li 

u 

PLATE 2 

PLATE 3 

0201-4426 
October 1985 

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

Typical sample of permafrost core taken 
using CRREL barrel at km 8.5 site (tem­
perature probe and resistance in kilo-ohms 
shown). 
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PLATE 5 

0201-4426 
Octob.er 1985 

Massive ice on auger 
in Borehole No. 18. 

PLATE 4 Massive ice on auger 
in Borehole No. 18. 
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0201-4426 
October 1985 

PLATE 6 View of ice wedge in centre] ine 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 min width. 
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PLATE 8 Water seeping down sides of 
trench, from base of the 
active layer (bottom of 
organics). 

0201-4426 
October 1985 

PLATE 7 Outline of Borehole 
No. 5 in ice wedge, at 
side of trench. 
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"" 6. 00 
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l-a.. 
l&l 
C 

8. 00 

10. 00 .__ ____ ___._ _____ ......._ _____ ..__ ____ __. 

-4.0 1.0 

TEMPERATURECCELSIUS) 

THERMISTOR NUMBER 82-10-19 
DATE INSTALLED 85-10-14 

+ 85-10-14 

X 85-10-21 

.. 
EBA Englncculng Con,ultant, ltd. ~ 

JOB N0.0201- 4 42 6 DATE: 1985-12-16 

DRAWN BY: 

REVIEWED BY. 

DRAWING NO.: 

4426-A2 



C 
C 
[ 

L 
r l 

L_) 

f ', 

L 

L 

I 

I 
I 
L, 

EBA Englncrculng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone(403)451-2121 

Ac 
et)Q 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m_p_s_te_r_H_._1 g_h_w_a_y __ ( _Km_8_._5_) ________ _ 

Northwest Territories 

0201-4426 
Project Number:----------------------

Date Tested: ___ l 9_8_5_-_l_l_-_0_7 ______________ _ 

Borehole Number=----------------------

Depth: _____ 0_. _5_m __________________ _ 

Gravel & Sand- some silt, trace of clay Soil Description:-----------------"--------=--

Cu: -------------------­

Cc:---------------------

Natural Moisture Content: _________ 9_. __ 8 ________ % 

Remarks=------------------------

SILT 
SAND 

CLAY 
FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,, ,2 .. 
1" 100 

3/4" 94 
,,2 .. 86 
3 /s" 78 
No.4 54 

No.10 33 
No. 20 23 
No.40 19 
No. 60 16 

No.100 14 
No. 200 13 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

a: 
w 
..I 60 
..I 
<( 
~ 50 Cl) 

I-
2 
w 40 
(.) 
a: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 



r 
! 

f' 
I 

r 
r 

r 

C 
[ 
f' 
L 

r , 

L 

r . 

G 

r 
/___, 

EBA Englncrcr,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

db eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m=p..c..s_t_e_r_H_i g..,_h_w_a_y'--(.,_k_m_8_ . ..c..5-'-) ________ _ 

Northwest Territories 

Project Number: 0201-4426 

Date Tested: 85-11-13 

Borehole Number:--'-B~H~2 __________________ _ 

Depth: . 2 m 

Soil Description: SILT - some clay, trace of sand 

Cu:-------------------­

Cc:--------------------

Natural Moisture Content:-----------------% 
Remarks: ______________________ _ 

SILT 
SAND 

CLAY 
FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11, .. 
2 

1" 

3/4" 

1,2 .. 

3 /g" 

No.4 

No.10 

No.20 

No. 40 

No.60 

No.100 

No. 200 qq.6 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 
a: 
w 
..J 60 
..J 
<t 
::!?: 50 Cl) 

I-z 
w 
(.) 

40 
a: 
w 
C. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

T.ested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncculng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone (403) 451-2121 

4b 
et>a 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ---"-De=m""'"p"'"s"'""t"-e~r'--H"'"'i_g'-'-h'-'--w=a...1...y_(-'-'Km-==---"8-'-."""'"5..,_) ___ --''------

No rt hwes t Territories 

Project Number: ---,--~0~2~0~1-_4_4_2_6 _____________ _ 

Date Tested: ___ 1,_9,.,8"'""5'--_,1_,1_-"""0_,_7 ______________ _ 

Borehole Number=---~-----------------­

Depth; __ ___,._.__,,'---'-'..___------~-----------

So ii Description: --~S_a ~o-d _-_,G.._.r....,,a.....,yw.e"""'l_.1-+y ..... ,-""'-s=o=m=e-s"'-'-i .,_l t"----'&"---'c"-'l'--"a,...,.y ___ _ 

Cu:-------------------­

Cc: --------------------

Natural Moisture Content: ________ _,_14_,....,_ • .,_ _______ % 

Remarks=------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11/2" 

1" 

3/4" 100 
1/2" 8q 
3 /s" 82 

No.4 6<3 
No.10 r::;r::; 

No. 20 33 
No.40 n 
No.60 2S 

No. 100 2"3 
No. 200 21 

GRAVEL 
COARS FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

a: 
w 
...J 60 
...J 
<( 
:Ji: 50 Cl) 

I-
2 
w 40 
(..) 
a: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EDA Englncrculng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone(403)451-2121 

:1ztc eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ----~D~e=m=p=s~t-'-e~r_H---'-i g.,_h.C..C.w--'a~y--'-(_Km_8----'. 5'-)'---------­

No rt hwes t Territories 

Project Number: 0201-4426 

Date Tested: 1985-11-07 

Borehole Number: ____ ~4 ________________ _ 

Depth: __ ...,_,,_""'---'W--------------------

So ii Description: -~S~A=N~D-&-G~BA~V~E~L~-~t~r~a..,,c,.,.e'""sc......><o_,_f___,,_s_,_i _,_l .,._t --'&"---'c,,_l,._,,aa-iy'---

Cu: -------------------­

Cc:--------------------

Natural Moisture Content: __________ _.___._.._,__ _____ % 

Remarks:------------------------

CLAY - SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
100 

1" 95 
3/4" 

1/2" 7g 

3/a" 74 
No.4 56 

No.10 34 
No. 20 20 
No. 40 ii; 

No.60 n 
No. 100 12 
No. 200 11 

GRAVEL 
COARS FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

a: 
w 
_J 60 
_J 

<( 
~ 50 Cl) 

I-
2 
w 40 u 
a: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone{403)451-2121 

4b eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: Dempster Highway (km 8. 5) 

Northwest Territories 

Project Number: 0201-4426 

Date Tested: __ 8,.,_,5.,_-__._J J._-_1....,3,__ _______________ _ 

Borehole Number: ____ .,_Ru.H_5.,__ ______________ _ 

Depth:------"'-~-=--=--=--.w---------------­

Soil Description: $III - some c.lay, trace of sand 

Cu:--------------------

Cc: -------------------~ 

Natural Moisture Content:---------·--------% 

Remarks:-----------------------

SILT 
SAND 

CLAY 
FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11/2" 

1" 

3/4" 

1/2" 

3 /8" 

No.4 

No.10 
1 "" "0 

No. 20 

No. 40 

No.60 97 
No. 100 94 
No. 200 91 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

a: 
w 
..J 60 
..J 
<t 
~ 50 en 
I-z 
w 40 u 
a: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englnczcztlng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON. ALBERTA 
Phone(403)451-2121 

6ntc 
et>a 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ _;;.D_e ___ m=p...c.s_t_e_r_H_i g,,__h_w_a~y'----'('-Km __ 8_ . .::..5..:....) --------

Northwest Territories 

Project Number: 0201-4426 

Date Tested: 1985-11-07 

Borehole Number=--~8 __________________ _ 

Depth: m 

Soil Description: SILT - Sandy, some gravel and clay. 

Cu:-------------------­

Cc:--------------------

Natural Moisture Content: __________ __,__,'-'...L. _____ % 

Remarks; ______________________ _ 

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 100 

3/4" 92 ,,2 .. 
90 

3 /a" 88 

No.4 79 

No.10 69 

No. 20 62 

No. 40 59 
No. 60 55 

No.100 50 
No. 200 43 

GRAVEL 
COARS FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

0: 
w 
...J 60 
...J 
<( 
:i: 50 Cl) 

I-
2 
w 
(.) 

40 

0: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englncrcz,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

Ac 
et>a 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ ___;D:;..ce::..:.m=p:c...::s:.....:t;..:e--'-r_H--'-i..,_g_hw_ay_,_---'-( _Krn_8_._5---') _______ _ 

Northwest Territories 

Project Number: 0201-4426 

Date Tested: 1985-11-07 

Borehole Number: ___ 1-'-'2=--------------------

Depth: ___ ~4~·~0~m~------------------

SoilDescription: SAND - Some gravel and silt, trace of clay 

Cu:-------------------­

Cc:--------------------

Naturai Moisture Content: ----------~1 ?~·~8~------- % 

Remarks:-------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

. 3" 

,,,2 .. 

1" 100 

3/4" 99 
,,2 .. 96 
3/s" 94 

No.4 82 

No.10 54 

No. 20 31 
No.40 23 
No.60 19 

No.100 18 
No. 200 16 

GRAVEL 
COARS FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

a: 
w 
..J 60 
..J 
<t 
~ 50 Cl) 

I-
2 
w 40 u 
a: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncrcr,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone (403) 451-2121 

:1ib eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ __,D...,e=m~p,._.s...,t..,,e'"""r--'-'H'-'-i.;;J.g-'-'-hw.:.:.a=-y.,__(..:...Km __ 8_ • ..:.5..:.) _______ _ 

Northwest Territories 

Project Number: ---~0~2~0~1~-~4~4~2=6 _____________ _ 

Date Tested: ___ __.1_.9""'8...,5_-__,_l--'-l _-,,_07,_ ____________ _ 

Borehole Number·: _____ __,_.__ _____________ _ 

Depth:--------~---------~------­

Soil Description: GRA\I El - Sandy, some silt and clay 

Cu:-------------------­

Cc: --------------------

Natural Moisture Content: ________ 1_0_.~5 ________ % 

Remarks: ______________________ _ 

CLAY SILT 
SAND 

FINE MEDIUM 

5664 BURLEIGH GRES. S.E. 
· CALGARY, ALBERTA 

Phone (403) 253-7121 

SIEVE PERCENTAGE 
PASSING 

3" 100 
,1,2 .. 

81 
1" 73 

3/4" 68 
1,2 .. 

62 
3/s" 59 

No.4 51 
No.10 39 
No.20 30 
No. 40 26 
No.60 24 
No.100 23 
No. 200 20 

GRAVEL 
COARS FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

c:r: 
w 
..J 60 
..J 
~ 
~ 50 Cl.) 

I-
2 
w 
u 40 

c:r: 
w 
c.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englncculng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

4c eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ______ D_e_m_,p'-s_t_e_r_H_i_,,g'-h_w_a..,_y __ ( _Km_8_._5_) ______ _ 

Northwest Territories 

Project Number: ---~-.;:_02=0.::....:....1-_4c....4c:..:2::....:6=------------­

Date Tested: _ _.!..,19L8:::.5L-_1,_1,_-....:0::.;7=------------------

Borehole Number: ____ ..:..1..:..4 ________________ _ 

Depth: ____ L.:-oo<........cm"---------------------

Soil Description: SAND - Grave 11 y, some s i l t & clay 

Cu:-------------------­

Cc: --------------------

Natural Moisture Content: ________ ...;..1.:<.9..:..•..c...1 _______ % 

Remarks:-------------------------

SILT 
SAND 

CLAY 
FINE MEDIU.M 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,1,2 .. 

1" 

3/4" 100 

1/2" 97 
3/g" 91 

No.4 70 

No.10 42 

No. 20 27 

No. 40 22 

No.60 19 

No. 100 18 

No. 200 16 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 

C: 
w 
...J 60 
...J 
~ 
~ 50 Cf.I 
I-
2 
w 40 u 
C: 
w 
0.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EDMONTON.ALBERTA 
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PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ----"""D..,.e=m'!"'p .... s ..... t""'e.._r-'Hw....,,.;i g,,,,h_,_,w.....,,a ....... y<-...l(...,_k,,,,,m,__-=8 ....... ....,5__,_,,N_._. W.u..,.... T..,_._. )L----­

Nor thwes t Territories 

Project Number: ----"""0...,.2.,,..0.,__J _-4=4""2.._,6..,__ ___________ _ 

Date Tested: --=8_..5_-_,_J _,_J -__._,J 3~----------------

Depth=----:::i..-~__,"'-"...._.....__ _____________ _ 

Soil Description: SILT - some clay, trace of sand 

Cu:--------------------

Cc: --------------------

Natural Moisture Content=-----------------% 

Remarks=-------------------------

SILT 
SAND 

CLAY 
FINE MEDIUM 

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

SIEVE 
PERCENTAGE 

PASSING 
3" 

1112" 

1" 

3/4" 

1/2" 

3/a" 

No.4 

No.10 100 
No. 20 

No. 40 

No. 60 97 
No. 100 94 
No. 200 91 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

100 

90 

80 

70 
cc 
w 
..J 60 
..J 
<! 
:i: 50 Cl) 

I-
2 
w 40 
(.J 
cc 
w 
0.. 30 

20 

10 

0 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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Investigation Program 

Results and Conclusions 
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Borehole Logs (BH 19, GH 20) 
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APPENDIX 8 

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, 1985. These holes were both drilled to a depth of 

5.2 m, -- 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 problem 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. 

.... 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-;;, 
f- ~ a. .... w a, 

0 ..s 
SOIL DESCRIPTION 

I-

I-

_ GRAVEL (ROAD FI LL) (SW) sandy 
- angular shale fragments, 

dark grey -
I- -
I- -

I- 1 -

I- -

I- -

I- -

I- 2 -

I- -

~ -

1-3~---------------~ 
~ _ SAND (TILL)(SW) gravelly, 
~ -
~ -
~ -

I- 4 -
I- -

-
~ -

I- -

trace of silt, angular 
shale fragments, dark grey 

~5~----------------1 
SHALE (BEDROCK) ? 

END OF HOLE 
I- -

,_ - NOTE: Probe hole only, no 
I- 6 - samples taken. 
I- -

-
~ -
~ -

I- 7 -
~ -

SFC. ELEVATION (m) 

eoo COMPLETION DEPTH (m) 5.2 
DRILLING RIG CME 750 

w 
..J 
a. 
:;;i: 
<{ 
Cl) 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx trace, 
crystals to 
1 mm di a. 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MqlSTURE_ CONT~NT 

10 ' 20 30 40 50 

- crystals tot--+--+--+-+---+--+--+---+-+--+--+---+ 
25 mm 
d ia. 
from 4. 0 to 

t---t---+----l-+--t----+-+-+---+-5. 0 m 

DATE DRILLED 198t;-10-14 

LOGGED BY JRT 

LOCATION km 18 (NWT) 

BOREHOLE No. 

19 
PAGE 1 OF 

This log is a compilation of iubsurface conditions and soil or rock classification obtained from the fit.>ld as well .1s from laborato,v testing of samples from the boreholes. Soil zones 
have been mterpreted according ro commonly accepted practice. The change from one zone to another. as md,cared on the log, may be transitional and approximate in nature. 
Groundwater conditions refer only to thost.• observed at the times and places 111d1cawd and that m,1y VilfY with timt!, geologic conditions, and construct,on activ,rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

:r: -;;;- w 
I- ~ ...J 
a.. ..., SOIL DESCRIPTION a.. 
w Cl) ::E o..s <l: 

CJ) 

I- _ GRAVEL' (ROAD FI LL) (SW) sandy, 
angular, shale fragments, 

I- - . dark grey 
f- -
f- -
f- 1 -
I- -
f- -

- -
- -
... 2 -

- -
.. -

.. -
f- -

f- 3 
'- _ SAND (TILL) (SW) gravelly, 
I- - some silt, dark grey to 

black 
I- -

-. wet be 1 ow 3 . 5 m 
I- -
I- 4 -
f- -
~ -

'- -

I- -

.. 5 -

.. 

.. - END OF HOLE .. -

f- - NOTE: Probe hole only, no 
.. 6 - samples taken 
f- -
.. -

'- -

I- -

~ 7 -
I- -

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 5.2 

DRILLING RIG CME 750 

BULK DENSITY (Mg/m3) • 

GROUND ICE 1.4 1.6 1.8 2.0 2.2 
DESCRIPTION MOISTURE CONTENT 

I • I 
10 20 30 40 50 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Nbn 

Vx trace be 10 M 

4.0. m, 
crystals to 
20 mm dia. 

DATE DRILLED 

LOGGED BY 

LOCATION km 

10Rc;-1n-1h 
JRT 

18 (NWT) 

I 

BOREHOLE No. 

. 20 

PAGE 1 OF 

This log is a compilarion of wbsurface conditions and soil or ~ock classification obta,ned from the field as well a~ from laboratory testing of samples from the bore~oles. ~oil zones 
have been interpreted according co commonly accepted practice. The change from one zom! to ,mother, as md,cared on the log, may be tra11sit10nal and approximate ,n nature. 
Groundwater conditions refer only to those observed at the times and p/,1ces mdicat1Jd and that may vary with t11r1e, geologic conditions, and construcr1on activity. 
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APPENDIX C 

km 27.9, Dempster Highway, N. W.T. 

C-1 General 

C-2 Investigation Program 

C-3 Results and Conclusions 

C~4 Recommendations 

Borehole Logs (BH 21, including moisture contents, Atterberg 

Limits and ground temperatures) 

Photographs (Plates 9 & 10) 

Grain Size Curve 
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APPENDIX C 

km 27.9, Dempster Highway, N.W.T. 

C-1 General 

A short section of highway in the vicinity of km 27.9 is being threatened 

by a thawing and advancing permafrost face approximately 100 m or so to 

the right of the highway embankment. A small active layer flowslide has 

shortened this distance to approximately 30 mat one location -- and one 

borehole was drilled between the top of this slide and the base of the 

highway embankment. 

C-2 Investigation Program 

BH 21 was drilled at the location shown on Plate 9, on October 14, 1985. 

The purpose of the hole was to determine whether or not the flowslide 

might eventually affect the highway embankment. The condition of the 

bedrock surfac~ wa~ also examined to determine its stability when thawed. 

C-3 Results and Conclusions 

The borehole log is enclosed, and shows approximately 3.5 m of overburden 

(silt till) overlying shale bedrock. The till was noted to be relatively 

free of visible ground ice, except near the bedrock where ice up to 10% by 

volume was observed. The top of the bedrock surface also contained some 

visible ice, primarily as fracture fillings. Plate 10 shows high 

ice-content permafrost in the exposed face downslope of SH 21. Rapid 

meltback of this face is occurring due to the high ice content--the soils 

in BH 21 had much le~s ice. Therefore, the- rate of advance of the face 

should decrease as it nears the road. 

The data indicates that there is a potential for the flowslide to extend 

up to the roadway embankment, anywhere along this section of the highway. 

It is understood that some previous drilling at the site indicates that 

the road is underlain by shallow bedrock, and that the overbyrden 

.... 
EBA Englncrculng Con,ultant, Ud. & 
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0201-4426 

'pinched out' under the road. If this is the case, then the effect on the 

roadway embankment will be minimized. 

C-4 Recommendations 

The slope in the vicinity of km 27.9 should be closely monitored, 

particularly in the spring. If practical, some improvements should be 

made to the drainage ditch on the upslope side of the highway, to minimize 

water seepage into the active layer on the downslope side. 

Water in the active layer is the primary cause of the flou.1slide -- it 

saturates the soil, allowing i~to slide on the permafrost surface. 

In the event that the flowslides or the thaw front eventually reach the 

road embankment, a pervious dotunslope granular toe berm ~ill have to be 

placed to protect the road. If necessary, this granular berm could be 

stabilized by the use of vertically installed heat pipes or 

'cryo-anchors'. 

.. .. 
EBA Englncrcrtlng Con1ultanl1 Ud. eoa 
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-

... -

... -

... 2 -
~ -

... -

... -
~ -
~ 3 -
~ -
I- -

I- -
I- -

... 4 -
~ -
~ -
~ -

I- -

I- 5 -
... -
~ -

'- -

~ -
I- 6 -
... -
~ -

~ -

I- -

~ 7 -
I- -

BOREHOLE LOG - PERMAFROST 0201-4426 
DEMSPTER HIGHWAY 

LU 
_J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <{ 
(/) 

ORGANICS(PT)-topsoil, grasses SEASONAL 
FRO<;T 

SILT(TILL)(SM)-sandy, some UNFROZEN 
gravel, sub-rounded 
particles, o 1 ive brown · FROZEN 

t-- Vx trace 
G -

T=-1.88°C -C - 10% Vx, Vs 

SHALE(BEDROCK)-trace of ice 
in fractures at 3.5 m -depth C -

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 4.5 LOGGED BY 
0 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) .._ 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I 
10 20 

14' ~ 

\ 
\ 

\ 
\ 
\ 

..,v 
/v 

I/ ,-

1985-10-14 

JRT 

27.9 (NWT) 

• 30 

,-- ~ 

• 

I 
40 50 

I 

BOREHOLE No. 

21 

. PAGE 1 OF 

This log ,s a compil<1tion of iubsurface conditions and soil or rock classificat,on obt.11111!d from the fit!ld as well as from laborarnry testing of samples from the boreholes. Sol/ zones 
have bet'n mterpreted according co commonly acc1wwd practice. The change from one zo,w to another. as indicated on the log, may be rransitional and c1pproxm1atc m nature. 
Groundw,1ter condit,ofls rr...'fer only to rhvs,• obst.•rved ,11 the tunes and pl.1c1.•s ind,c,H1•d ,md that may v.,ry with t1m1.•, geologic cr;,nditions, and construct1on acr,v,rv. 
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PLATE 10 

0201-4426 
October 1985 

Exposed face near Borehole 
No. 21, km 27.9, Ice -rich 
soi 1 under la in by smal I ice 
wedges. 

PLATE 9 Site of Borehole No. 21, 
km 27,9, Flowside scar 
in background. 
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EBA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

4b eoa 5664 BURLEIGH CRES. S.E. 
CALGARY, ALBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

PERCENTAGE 
Project: ____ D_e_m..,_p_s_t_e_r_H-'i g"-h_w_a_,y'--_(_k_m_2_7_. _9_N_W_T_) ______ 1--------+-.!..PA=SS,.,,l"-'Ne..::G:...__ SIEVE 

Northwest Territories 3" 

,,,2 .. 
Project Number: ___ 0_2_0_1_-_4_4_2_6 ________________ 1----

1" Date Tested: _ __:;8.::.5_-..:..l..:..1_--=2:..::0 __________________ 1----

3/4" Borehole Number: ___ .::.B.:.;H'---2_l __________________ ~---

1/2" 
D.epth: ____ 1:....:•:..:6:......-___;1~ • ..!..7_..:..:.m:___ _______________ 1---~--+--------i 

3/s" Soil Description: _S_I_L_T_&_S_A_N_D_-_c_l a_y.,__e,_y ____________ l--------+-------1 

No.4 
Cu:---------------------- 1---------1---------1 

No.10 
Cc:--------------------- l-------+--..:.10..:...:.0 __ --1 

Natural Moisture Content=------------------- % 
No. 20 82 
No.40 

Remarks=--------------------------- ~------+----'7'""5 

a: 
w 
.J 
.J 
<( 
:iE 
Cl) 

1-z 
w 
CJ 
a: 
w 
Q. 

CLAY 

10 

0 . : : · I 

.0005 .001 .002 

No.60 71 
No.100 68 
No. 200 65 

SAND GRAVEL 
SILT 

MEDIUM COARSE1 FINE COARSE FINE 

SIEVE SIZES 
=200 =100 =60 =40=30 =20=16 =1 =8 =4 

: : : : • • I .. l • : : : I : : : : I . : .. 
.005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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APPENDIX D 

km 46.9, Dempster Highway, N.W.T. 

D-1 General 

D-2 Investigation Program 

D-3 Results and Conclusions 

D-4 · Recommendations 

Site Plan 

Borehole Logs (BH 22 to BH 29, including moisture contents, 

Atterberg Limits, bulk densities and ground temperatures) 

Photograph (Plate 11) 

Grain Size Curves 
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APPENDIX D 

km 46.9, Dempster Highway, N.W.T. 

0-1 General · 

The south-facing slope of the roadway embankment at this culvert site is 

experiencing stability problems. Longitudinal tension cracks were noted 

on the road shoulder, and there was evidence of previous slumping at the 

toe of the slope, along with some culvert damage. Plate 11 shows a 

section of the slope, along with evidence of culvert repairs. 

D-2 Investigation Program 

A total of eight holes were drilled at this site between October 15 and 

16, 1985, at the locations shown on the attached Site Plan. All holes 

extended through the road fill and into the natural subgrade. The intent 

was to delineate the permafrost surface within the road fill, and 

determine both soil stratigraphy and ground ite contents to evaluate the 

mechanism causing the slope instability. Boreholes No. 27, 28 and 29 were 

drilled off the side of the embankment, to evaluate the natural 

(undisturbed) soil and permafrost conditions at the site. 

D-3 Results and Conclusions 

The borehole logs are enclosed, following the Site Plan. The data 

indicates that the permafrost surface has extended up into the roadway 

embankment, to within approximately 2.2 m of the road surface. The frozen 

road fill was noted to be relatively free of visible ice (Vx trace) at all 

locations. The thickness of organics beneath the embankment was observed 

to be quite irregular; ranging from D~B min BH 22 up to 2.5 min BH 25. 

In addition, this organic layer was very ice-rich (up to Vx 60%, moisture 

contents up to 171%) A dark grey silty till was encountered at 

.... 
EBA En9lncrculn9 Con,ultant, ltd. eBa 
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0201-4426 

Page 2 

depth in all holes and is considered to be relatively stable base. 

However, some ice lenses (Vs 30%) were observed near the organics/till 

contact, at some locations. 

The slope stability problem at km 46.9 is believed to be caused by the 

downslope creep of an unfrozen 'veneer' of soil sliding on the frozen 

roadway core. The problem is aggravated by a lack of resistance at the 

toe of the slope, caused by unfrozen peat sliding on the permafrost table. 

The fact that this is a south facing slope also adds to the problem as 

seasonal thawing will be greater at this slope orientation. 

0-4 Recommendations 

The stability of the slope at km 46.9 could be increased by: 

(i) repairing the end of the culvert to restore proper 

drainage. 

(ii) re-grading and compaction of the existing slope. 

(iii) removal of peat/organics and slumped material at the 

toe of the slope, as well as any high ice-content zones 

detected in the top of the till stratum. This cleaning 

should extend for a width of not less than 3.0 m from 

the toe: 

(iv) placement of a gravel berm at the toe of the slope, at 

least 2.0 min thickness, extending across the width of 

the observed tension cracks (berm width estimated to be 

approximately 120 m). 

.... 
EBA Englnczcr,lng Con,ultanl, Ud. eoa 
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0201-4426 

Page 3 

This work would best be completed in the early fall, so that a complete 

freezing season could be available to .stabilize the new fill. In the 

spring, some form of insulation could be placed on top of the toe berm, to 

maintain the frozen ground. In addition, it may be desirable to install a 

mechanism for freezing stabilization such as heat pipes or 1 cryo-anchors 1 , 

to ensure permanently frozen ground. Additional details can be provided, 

upon request. 

.. .. 
EBA Englnccrllng Con,ultant, Ud. eoa 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 

SOIL DESCRIPTION 0.. 
2: 
< 
(/) 

GRAVEL SURFACE 
SILT (ROAD Fl LL) (ML)-some sand, 

trace of angular gravel 
sizes 

-
occasional angular gravel C - -
sizes noted 

-
G -

0 

-
C -

- trace of woody fragments 

ORGANICS - peat and ice 

SFC. ELEVATION (rn) 

COMPLETIONDEPTH (rn) g ~ 

DRILLING RIG CME 750 

BULK DENSITY (Mg/m3) • 

GROUND ICE 1.4 1.6 1.8 2.0 2.2 
DESCRIPTION MOISTURE CONT~NT 

10 

SEASONAL 
FROST 

UNFROZEN 

~ 

FROZEN 
0 T=-1.13 C 

Vx trace -
I I 

~I 
i J 
~ 

I i 
I I 
I I ! 
i ~ Vx trace I 

i 
i 
I 

\ i 
I \ 

I 

\ 
\ 

T=-1.22°C \. 
\ 

DATE DRILLED 85-10-15 
LOGGED BY JRT 

LOCATION km 46.9(NWT) 

20 

' 

I 
I 

i 

\ 

\ 
\ 
\ 

\ 

30 40 50 

I 
1-

---

_,_,_ 

I 

I 
---t 

I 
i 

I_ 
' 

BOREHOLE No. 

22 
0 

PAGE 1 OF 2 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LlJ ' 
_J 

SOIL DESCRIPTION Cl.. 

2 
<( 
Cf) 

ORGANICS - peat and ice 

SILT(TILL)-sandy, grave 11 y, C ,___ 
rounded gravel up to 75 mm 
diameter in core barrel, 
olive brown to dark grey 

-
C -

-

END OF HOLE 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 9.3 
DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

FROZEN 
0 T=-1.29 C 

Vr, Vs 30% 

0 T=~l.37 C 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) • 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONT~NT 

10 20 

/ 
I 

I 

I 
I 

It 

1985-10-15 

JRT 

46.9(NWT) 

I/ 

I 
30 40 50 

I 
I 

BOREHOLE No. 

22 

PAGE 2 OF 2 

Th,s loy ,s ,1 con)p1/,1tion of suhsclfl,1n.' 1·ond1t1()11., .,nd soil or rorK ('/.1Hrf1,:,1tw11 ohr.1,,11•1/ 1111111 rh,• 111•/lf .,s \\'1·lf .1s lro,n l.lh111.1torv ri".\flll</ of ~-.u11plt•s !ro111 the borehul1!S. Sod zones 
h,w1' he:·n 1nrc1pt1't1•,J ,l(Yt.1rd111,1 to ,·cnn,11011!1 ,1cn·ot1·d JJr,w!1C1.·. Th1· chany,· t,orn nn,· ,on,· to .111orh,·r. ,1, ,ndw,a,,cJ on th1• lu,1. 1n,1v h,: u.111~1r1on.1/ .ind ,1pprox1n1,1te 1n nature. 
Gru,11Hhv,1r,·r I ono1t 1on,, r1•.'1" uni\/ to tn,,\t' oh.H'!V1:tf ,If rt//' r,1111.'S ,,nd pl,wi•.\ 1n,/,c,;r1 ri 111,I 1!1.1t 111.ii· v,lfV 1vrth :un,,_ !lt'r1'0:1w cu11cJ,;,onx, ,111r/ ni,11tr;u·t:011 ,l('(lvrty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-;;;- w 
~ ~ _.J 

CL.._, SOIL DESCRIPTION 
"CL GROUND ICE 

w a, 2: DESCRIPTION 0.5 <( 
Cf) 

GRAVEL SURFACE SEASONAL - -
SILT(ROAD FILL)(ML)-some sand, FROST 

- - trace of angular gravel UNFROZEN - - sizes 
- -

1 -

-

- -

- -

- -

- 2 -
- - - occasional angular gravel 

sizes noted FROZEN - - -
- - ___L T=-1. 57°C 
- -

- 3 - Vx trace 
,... -
,... -

- -
,... -

- 4 -
,- -

r -

,... -

f- -

- 5 -

- -
,... - - trace of rootlets 

- - ORGAN I CS - peat, organic silt' 
.... - and . ice - 0 C T=-1.59 C 
- 6 - - Vx 50% 
f- -
,... -

- -

- -

Vx 60% 
f- 7 - c T=-l.83°C - - ,__ 

SFC. ELEVATION (rn) DATE DRILLED 

COMPLETION DEPTH (rn) 8.2 LOGGEDL3Y 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/1113) • 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

10 I 20 

I µ 
I 

. l 
I 

I 
i -
i \ 
! I [\ 
,I \ 
I 

! I\ 
I --
I 

I ! 
! 
! I 

I I i 
l 

i 
I 

~ .. + 1. 1 

1985-10-15 

JRT 

46.g(NWT) 

30 40 50 

\ 

---

- -

~ ~ 

I 
I 
I 

I\ 
\ I 

I 
'\ I 
\ ! 

I~~-

\ 
\ 

I\ 
\ 

I\ 
\ 
I\ 

1 r:: 0/ \ - -

1 7 ~ 9' 

/ 
/ 

BOREHOLE No. 

2~ 

P/\C,[ 1 OF 2 

Tf11.1 !or.; 1.1 .1 n1n1p1/,1tuir1 of .,ul,.\ur t.ic,• 1 ,H1c/!f11111.1 .111.! Jr11/ or ro1 J.. ct.,.,.,,/,, .111011 ,,t,~.1111,·d 110111 //1,· 1.,.111 ,11 1•., •1., • ·• "" /,if,,u.Jf,Hj.· t1•.1t,11,1 .ii .1,!l'I/J/1•.1 !r(lr•i th,• fiort•fioll'.1. Soil ?uni·~ 

h,1v1' /Jr•,'ll ,1.·rr'l/1!1'(,•1/ .1,·coHf,11,1 t,i 1·un11•1unf;· .1,·1···11r,·,J /lf,h r,.·,, Th,· 1·!/,111,;,• /•,1:» ,,,,,. ,•,,n,· ru !".,{11,·r .1 ·. ,; ,,:, rh,· fl!,; 111,1\ h,• r•.1n.11ru,n.1' .i•1,I .1;11110,111•,11,, ,n 1/,l(ur,• 

L_J G:ot111,/.•,,,1(1·r 11,,,,J,(,UI'· r,·f," ,,•:, ::, :•.,,·, ,!",.,,..,,,/ 1: t/1,• (""•'\ .,,n! pl.Ii 1·1 ""/.( .,f, rl .,,·./ '.',.J! u·.,, ,.,'\ ,i•," : ., , ,,,:, 01,,1.f![ ,,'h .1·1.: ·un\/r11,·1 ,, .. ,. r •''/\ 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
....J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <! 
(f) 

ORGAN I CS - peat, organic s i 1 t FROZEN 
and ice 

Vx 50% 

SILT(Tl'LL)(ML)-sandy, some i---- Vx, Vs 10% qravel, dark arev C 

END OF HOLE 

SFC. ELEVATION (ml DATE DRILLED 

COMPLETION DEPTH (m) 8.2 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) _.. 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

I/ 

1985-10-15 

JRT 

46.9(NWT) 

• I 
30 40 50 

I/ 
[7 

7 
/ 
V 

// 

BOREHOLE No. 

23 
PAGE 2 OF 2 

This log is a compilation of subsurfaCt! conditions and soil or rock classification obtained from the field as well as from laboratory testmg of samples from the boreholes. Soil zones 
have been interprelt.'d accord,ng to commonly accepted practice. The change from 001J .zone to another, as indicated on the log, may be transitional and approximate in nature. 
Groundwater cvnd1t1ons refer only co those observt•d at the times a11d pl,1ces md,cawd Jnd that may vary with rime, geolog,c cond,tions, and construction activity. 
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BOREHOLE LOG..:_ PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
....J 
a.. GROUND ICE SOIL DESCRIPTION 2! DESCRIPTION .. < 
U) 

GRAVEL SURFACE SEASONAL 
SILT(ROAD FILL)(ML)-sandy, FROST 

of angular gravel, trace 
UNFROZEN sizes 

1--- T=+1.05°C 
- occasional angular gravel C 

i---

sizes 

FROZEN 

Vx trace 

- trace of rootlets 

ORGANICS - peat and organic 
silt ·-C 0 T=-1.62 C - Vx 50% 

- possibly into till at bot tor Vx, Vs 15% -of hole? C 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 6.8 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I • I 

10 20 30 40 50 

~ 
I I 

I\ 
\ 

[\ 

\ 
~ 
\ 

I\ 
\ 

\ 
\ I 

[\ 

\ 
\ 
\ 

\ 

1985-10-15 

JRT 

46.9(NWT) 

1 • 1 g, 

C l,q, 

" 

BOREHOLE No. 

24 

PAGE 1 OF 

\ 
-~ 

. 

This log is a compilat,on of subsurfaCl' cond1tw11s .mcJ sod or rock. cf,1ssd,c.1t1on obr,1111,•d from rh1.' fwld ,1s w1•/I ,1.!> from ldbor.1wry t1•Hmq ol s.,mplt•s from the boreholes. Sod zonl'S 
have been interprett}d accord,ng to com111011lv ,1CC1!ptf'CI practictJ. Th,.• change fro,n ,mt• zom.• ro ,moth1.>r . .is ,ndl(·.1:ed on rh,! luy, mav h,• r,.111s1t,vn.1! ,,nd ,1pprox11natc ,n nature. 
Groundwater condic,ons rpfor only to thvs1! ohservml at th1.' t,m,•s ,mcl plac1.'S 11ul,c,1t1.•d ,md th,Jt may v,1q'. wlfh r,mt', ~i'olo91c conditwn.'i, .1r1d c,111Hrucr1011 .u:(lv1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
....J 
a.. GROUND ICE SOIL DESCRIPTION 2: DESCRIPTION <t: 
CJ) 

GRAVEL SURFACE SEASONAL 
SILT(ROAD FILL) (ML)-some sand· FROST 

olive brown, occasional UNFROZEN angular gravel sizes 

GRAVEL(ROAD FILL)(GW)-silty, 
angular gravel sizes, ol iv1 
brown 

FROZEN 
Nf 

- Vx trace 
G -

- layer of sandy si 1 t f i 11 , 
4.0 m to 5.0 m 

ORGANICS(PT)-interbedded 
organic silt and peat 

Vs 50% 
Nbn 

Vx trace 

-C Vs, Vx 50% -
SFC. ELEVATION (m). DATE DRILLED 

COMPLETION DEPTH (m) 8.2 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 

14' 

\ 

\ 
\ 

\ 
\ 

1985-10-15 

JRT 

46.9(NWT) 

30 40 50 

\ 
\ 

I 

\ 
\ 

\ 
\ 

\ 
) 

/ 
/ 

V 

V 
BOREHOLE No. 

25 
PAGE l OF 2 

This log ,s a compilation of :;ubs11rf.1ce conditions ,md soil or rock clc1ssd1c.irw11 oht.11111.•d !rum tlw fwld ,1s w1•/I .,s from /,1horat,ny t1.•stmq of s<1i11111t•s from the hort!holt.>s. Sm/ ;0111.'s 
have bet•n interpreted <1Ccord1ng to con1monlv .1cc1.•µt1.>d pr.1ct1C1!. The ch,11191• fro111 0111! zom.> to .mothtH, ,J.\ 1111/,c,Ht'd on thl' toy, may fw tr,m~1t1011.1I ,llld .1pprox1m.1w 111 nature. 
Groundwater cond1t1ons fl.>ft!r only co thOSI! observed .,t tht.' (11111.•s ,md µl,1c1•s mcflc:.1t1•d .1r1d that may v,11v with tun,•, ,;,?olog,c comhtwns, ,ind conHrur:twn .1cr1v1tv 
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BOREHOLE LOG - PERMAFROST 0201-4426, 
DEMPSTER HIGHWAY 

UJ BULK DENSITY (Mg/m3) • 
....J 

1.4 1.6 1.8 2.0 2.2 SOIL DESCRIPTION c.. GROUND ICE 
~ DESCRIPTION MOISTURE CONTENT <:t: I • I U) 

10 . 20 30 40 50 
ORGANICS(PT)-interbedded I 

organic silt and peat I .. 
I SILT(TILL) (ML)-sandy, Vs 10% some 

I rounded gravel up to 75 mm - lenses up to 
diameter, dark grey C 5 mm thick II ,-

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 1985-10-15 BOREHOLE No. 

COMPLETION DEPTH (m) 8.2 LOGGED BY JRT 25 

DR1LLING RIG CME 750 LOCATION km 46.9(NWT) PAGE 2 OF 2 

This log ,s a compdation of subsurface cond,cions and soil or rock classification obtamed from tht! held ,1s well as from laboratory restmg of samples from the boreholes. Soil zones 
have been inwrprewd accordmg to commonly accepted practiCt!. The change from 0111.• ~OIIL' to another, as ind,c;;tcd on the log, may be rmnsitional and approximate in nature. 
Groundwawr cond1t1011S rnff.'r only ro those obs~rved cJt the times and places 111d1c.it1.>d ,me/ th.Jc may vary with time, geolog,c cond,t,ons, and construction activity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 

SOIL DESCRIPTION a.. 
2 
<! 
(/) 

GRAVEL SURFACE 
SILT(ROAD FILL)(ML)-some sand 

dark grey colour 

- trace of angular gravel 
sizes 

GRAVEL(ROAD FILL)(GW)-sandy, 
dark grey colour 

- rootlets and twigs 

ORGANICS - organic silt and 
ice, some peat pockets 

SI.LT(TILL) (ML)-sandy, some 
gravel, dark grey 

END OF HOLE 
(Augers grinding) 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 7,0 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx trace 

Vs, Vx 50% 

Vx 25% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3).,. 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

1985-10-15 

JRT 

46.9(NWT) 

• 30 
I 

40 50 

I 

BOREHOLE No. 

26 

PAGE 1 OF 

This log is a comp,lation of subsurface conditions Jnd soil or rock classification obt.iim.•d ftom th,: f1l.'ld as well ,I!. from J.;buratory tesrmg of silmplt!s from tht! boreholes. Soil zones 
have been interpreted accordmg to commonly 11cCt!ptt!cf pract1c1?. Th,,• Chilflf/1' from om• .ZOllf.' to .11wrh1.•r. as 111<1,c,Ht.•ci on the lay, may fw trans,t,onal and cJpproxmiate ,n nature. 
Groundwater cond,t,ons reh•r only to thos1• ohs,.Hvt!d ,JC the tmu.'s and µl.lc,_.s md,c,ut•d ,md th,,c may v,uy with rmw, g1•ulog1c cond1110r1s, c1nd construcc,on .,ct,v,ty. 
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BOREHOLE LOG - PERMAFROST 0201-44?6 

w 
...J 
a.. SOIL DESCRIPTION ~ 
<( 
(/) 

ORGANICS - 150 mm peat at 
surface, underlain by 
organic silt 

SILT(TILL)(ML)-sandy, some 
rounded gravel (sandstone) 
sizes up to 75 mm diameter 

END OF HOLE 
(Augers grinding) 

NOTE: -- Probe hole only, no 
samples taken 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 2.4 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
l="RnC::T 

UNFROZEN 

FROZEN 

Vx trace 

DATE DRILLED 

LOGGED BY 

LOCATION km 

nr:MPSTER Hlr.HWAY 
BULK DENSITY (Mg/m3) • 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT -, -

10 I 20 30 40 50 

I 

1985-10-16 

JRT 
BOREHOLE No. 

27 

46. 9 (NWT) PAGE 1 OF 
This log is a compilation of subsurfJct! co11d1t,ons ,md soll or rock cfasslf,car,011 oht,un,.>d from th,.• f1!.'ld ,,s w1,>l/ ,1s from l.1hvr,H,>ry test,nq vi s.11np/1•s from the horehoh>s. Sod zorws 
have been ,nterprewd dCCordtr1g to co,umonlv dCCt!ptt!d pr.1ct1ce. Tl1t.> chang1! /,om one ?OtW to .Jnorh1.'1, ,JS 111d1c,lf1•d 011 th,• lug, may ht• trans,r,011,JI .md ,JfJ/JrOx1111at1J in nature. 
Groundwater conditions n~ft:r onlv to rhu!.1.· 01J~1·rved .,r th1.1 tlllll'S and plaet.'S 11uhi:.1t1•il ,llld /11,,r 1n.1y v,uy w1ih (lfllt', 9r•ufog1c cund1r10ns, ,md cof/struct,011 ,wt1v1tv. 
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· BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
....J 

SOIL DESCRIPTION c.. GROUND ICE 
~ DESCRIPTION <( 
CJ) 

SILT(FILL) (ML)-some sand, SEASONAL 
FROST from culvert repairs 

ORGANICS(PT)-peat and organic UNFROZEN 

silt 
-

SILT(TILL)(ML)-sandy, some FROZEN 
gravel, some organics to Vs 3o"% 
1.8 m depth, olive brown lens.es up to 

20 mm thick 

c T=-1.02°C -
Vs 15% 

t---

C - T=-0.82°C 

0 T=-1.59 C 
Vs 10% - lenses up to 

C 3 mm thick 

END OF HOLE 

SFC. ELEVATION (ml DATE DRILLED 

COMPLETION DEPTH (m) 4.0 LOGGED BY 

ORI LLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3)-'-
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 

~i-----
\ 
\ 
\ 

I\ 
~ -

1985-10-16 

JRT 

46.9(NWT) 

30 40 50 

8r i 
i....--

l--" 

i..--i..--

I 

BOREHOLE No. 

28 

PAGE 1 OF 

. 

This log 1s a compilation of :wbs11rf.1ce co11dit10ns and soil or rock classific,Jt1on obtauwd from tlw fwld .JS wt!II ,l.'i from laborarury c,•srmq of samples from th1! boreholes. Soil 7ones 
have been interpreted accordmg to commonly ,ICCt.>ptt.'d practice. The chJnge from om• NJIII! to .inotht.'t, .1s 1ndu:,1ted on tht.' Joy, may bt! tr,111s1t1on.1! ,lfld ,1pp1ox11natc lfl nature. 
Groundwater cond1t1ons n•fer only to thu.H.> obsvrved ,,t the t1111es and µfac1.•s 111d1cc1t1,>d .i1ui that ,n.iv v,,ry with tmw, 91.•0!09,c conditions, ,,nil const,ucuon act,v1tv 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 
a.. GROUND ICE SOIL DESCRIPTION 2: DESCRIPTION <t: 
Cf) 

SILT(FILL) (ML)-some sand SEASONAL 
J:"Q{l "T 

UNFROZEN 

- occasional angular gravel 
sizes 

FROZEN ORGANICS(OLJ-peat and organic Vx trace Silt 

SILT(TILL) (ML)-gravelly, some ....L T=-1.12°C 
sand, dark grey colour 

- T=-l.02°C 
C Vx trace 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 4. 1 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3)"' 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I 
10 20 

\ 
\ 
\ 

' 

1985-10-16 

JRT 
0 

46.g(NWT) 

• 

• 30 
I 

40 50 

I 

BOREHOLE No. 

29 

PAGE 1 OF 

This log is a compilation of subsurf,-ict.• conditions ,md soil or rock classd1c,,r,un oht.11111.•d from th,_. fi1•ld ,,s wl.'!l ,,s from ldbor.itory tt..•stmq vf sampft.>s from th,.• boreholt..'S. So,! zones 
have betm interpreted accordmg to commonly acct.>ptt..'d prJct,ct.•. Tlw c:h.11191' from 011t• ?Of//! ro .m11tlter, .1s ,ndir,Jtl'li vn th,. Ivy, may hi' tr.111s1twn.1/ ,,nd .ip1uox1matc in nature. 
Groundwawr conditions refer only to thus1: ohservt.'d ,,t tht.' 111111.'s and pl,,ci.'S md,c.1t1.•d ,me! th.it m.1y v,1ry w,rh r,m,.>, gt.'Olog1c conditions, and cunstrucr1on ,)(:t1v1tv. 
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0201-4426 
October 1985 

PLATE 11 CME 750 drill travel] ing between 
Borehole No. 28 and Borehole No. 29, 
km 46.9. 
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EBA Englncculng Con,ultanl, lid. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone{403)451-2121 

:1iib eoa 5664 BURLEIGH CRES. S.E. 
CALGARY, ALBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

PERCENTAGE 
Project: ____ D_e_m.1-p_s_t_e_r_H_i .::..g_hw_a_y:..__(_k_m_4_6_. _9_N_W_T_) ------ 1--------1--..:...PA:....:=SS=l=N:..::G=--

SIEVE 

No rt hwes t Territories 3" 

11/2" 
Project Number: __ 0_2_0:...1_-_4_4_2_6 _________________ 1----

1" Date Tested: __ 8.::.5_-_1_1_-_l..::.9 __________________ 1----

Borehole Number:----=-B=-H-=2=2 ________________ 1----
3/4" 

1,2 .. 
Depth: ____ 4:..:•...;l:.....:;m"--------------------- 1-------+-------1 

3/a" Soil Description: _S_I_L_T_-_c_l_a_y,_e_y..__,_, _t_r_a_c_e_o_f_s_a_n_d ________ 1--------1-------l 

No.4 
Cu:--------------------- 1----

No.10 
Cc:--------------------- 1--------1--l,._O=-O=-----i 

· Natural Moisture Content: __________________ _ % 
No. 20 

99 

No. 40 Remarks: __________________________ 1-----

No. 60 

No. 100 98 

No. 200 97 

FINE MEDIUM 

GRAVEL 
FINE COARSE 

CLAY SILT 
SAND 

SIEVE SIZES 

:II] 
. . . 

····)······+····~·······t 

.................................. -..... · .. ··. ! IT l 

••••:•··••••:••••r•••i 
···-f .. ····t····-r······i-

: .. 
.005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englnccflng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403}451-2121 

4b eoa 5664 BURLEIGH CRES. S.E. 
CALGARY, f,LBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ D_e_m ...... p_s_t_e_r_H_i""'g_h_w_a.,_y_......:....( k_m_4_6_ • ....:c9...c.) ________ _ 

Northwest Territories 

Project Number: ___ 0_2_0_l -_4_4_2_6 ____ -,-_________ _ 

Date Tested: 85-11-18 

Borehole Number: ____ 2_2 _________________ _ 

Depth: ___ 8_._8_----=9_._0_m _______________ _ 

Soil Description: SILT & SAND - grave 11 y. trace of c 1 ay 

Cu:--------------------­

Cc:---------------------

Natural Moisture Content: ________ lc....4..:...:..... ,___ _________ % 

Remarks=--------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

SIEVE 

3" 

,1,2 .. 

1" 

3/4" 

1/2" 

3/s" 

No.4 

No.10 

No. 20 

No.40 

No. 60 

No.100 

No. 200 

SIEVc SIZES 

PERCENTAGE 
PASSING 

100 

97 

92 

87 

77 

67 

60 

c; ~ 

47 

4~ 

40 

GRAVEL 
FINE COARSE 

=200 3'' 100 ~~~-.....,...-,-----,.-.....,_ ____ __,..~,....,,,...;,,,.;. ----',.C.-....:,:.-...,..:......:,.:..~-'---r-:--,---..:..:;......:.;..__;.,'-:A--,--'---, 

0: 
w 

90 

70 

..J 60 

..J 
<( 

~ 50 
1-
2 
w 
u 
0: 
w 
c.. 30 

10 

0 ' : : ' 

.0005 .001 .002 

i i 1 i ~ . . 

.005 .01 .02 .05 0.1 0.2 

........... ; ...... ., .... . 

..... :, ........... . 

·····t·····1·····:···········
1············ 

····\··--·t········· 
! I 

0.5 1.0 2.0 5.0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 

; l li 
·--r···r···--1' 

:11 1 

.. , ..... ,,, ..... , 

. ' ' 

: 1LJ 
10 20 50 
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EBA Englncrctlng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

4b eoa 5664 BURLEIGH GRES. S.E. 
CALGARY, ALBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m~p_s_t_e_r~·-H~i g.._h_w_a__.y'--__ (_km_4_6--'. 9_N_W_T_) _____ _ 

Northwest Territories 

Project Number: ---"0=2=0~1-4~4=2..::..6 _______________ _ 

Date Tested: -~8~5-~1 ~1-_1~9~----------------
Borehole Number: ___ =B.:..!H-=2..,__ ______________ _ 

Depth: 5.8 - 6.0 m 

Soil Description: SILT - trace of sand. trace of c 1 ay 

Cu:-------------------­

Cc:--------------------

Natural Moisture Content: _________________ % 

Remarks:-----------------------

SAND 

SIEVE 

3" 

,,,2 .. 
1" 

3/4" 

,,2 .. 
3/g" 

No.4 

No.10 

No.20 

No. 40 

No. 60 

No.100 

No. 200 

CLAY SILT 
FINE MEDIUM COARS 

SIEVE SIZES 

100 
=200 =40=30 =20=16 =10=8 =4 

90 

80 LiI\!!L; : T iIIJ 
1 1111 . 

70 

a: 
w 
.J 60 
.J 
< 
~ 50 Cl) 

I-
2 j : l ii 
w 
u 40 , ............ , ......... , .. . 
a: 
w 
c.. 30 

20 

10 

PERCENTAGE 
PASSING 

1no 

gg 

qq 

qq 

q8 

% 

GRAVEL 
FINE COARSE 

:J{i 
..... ··i····--f ··f ···· i· 

. . . 
····t······~·····\·······i 

. . . 
····~···--··(--·(·····~ 

..... : ...... l·····f······-r 

;11 ...... ~- ...... ~ .... -~ ... [ .. -t' .; 

: : : : o L~-==::::::t~~_;_ij_jW--_L..;,._W-i...:l-.-_:__:_;_..1...~...:,...L-1...,;__...,.JL,...,-.-;,.....;...-1.---'-,.....i,.--+--il 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncc,lng Con,ultanl, Ud. 

14535 -118th AVENUE 
EDMONTON. ALBERTA 
Phone(403)451-2121 

6ntc eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m..._p~s_t_e_r_H_i g...._h_w_a"""y.___(_k_m_4_6_._9_N_W-'T)'------­

No rt hwes t Territories 

Project Number: __ ...,O:c.::2~0'--'1'----4'-4'""2~6'-----------------

Date Tested: ---"-8..,.5_--'-1-'-1_-=2=0 _________________ _ 

Borehole Number: ---~B~H~2~-----------------

Depth: ----"'-..,_-'-'-'----------------------

Soil Description: __ S_I _L_T_-_c_l_a~y'--e_y"-<..., _t_r_a_c_e_o_f_s_a_n_d _______ _ 

Cu:---------------------­

Cc:----------------------

Natural Moisture Content: ___________________ % 

Remarks: __________________________ _ 

SAND 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11/2" 

1" 

3/4" 

1/2" 

3 /8" 

No.4 

No.10 1nn 
No. 20 q8 
No. 40 Q7 

No.60 Q7 

No.100 q(, 

No.200 qc; 

GRAVEL 
CLAY SILT 

FINE MEDIUM COARS FINE COARSE 

a: 
w 

SIEVE SIZES 
=200 =100 =60 =40 =30 =20 =16 =4 3;3" 112" 3/4" 1" 11/2" 2" 3" 100 ....... -~--.----,--..,.....,. .......... .....,... ____ -,-......,.....,,..----,--':----,-....C,.:---,-=_.-:--"""'T'--~--,--,---,---,--,, 

'
/ ,i ,1 ,i,i · · .. . 

! 1 i ! '. 

'Ili 
90 

80 

...J 60 

...J 
........... ,. ...... , ..... , 

' ![ii! III <t 
~ 
(I) 

1-z 
w 
(.J 
a: 
w 
c.. 30 ..... __________ , _____ -----·------·------,---------

-----I------;, ____ 1, .. , ____ _ 

.. 1. .... L ...... : 

... , ..... , ....... , 

.. 
---------t--------------'.---,-; .... ,,-t---·<··-----,-----:-------1 

10 ··~·---···:·· ··r ..... ~. 

0 I-,;...;._,..._ .... _ ;..__4-___;____:___;_...;,...;, ........ ;.-._...;........;,......:.·-· ..:.· ..:.· L....,-...:....---,.:....;..-,JL.-+-,-...C.,-'----'------'--,-,----,-;-~-'---...:,...+----'i 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted_ 
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EDA Englncrcrllng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON. ALBERTA 
Phone(403)451-2121 

Ac eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Dempster Highway .(km 46.9 NWT) Project: _________________________ _ 

Northwest Territories 

0201-4426 
Project Number:-----------------------

Date Tested: __ 8_5_-_l _l_-_l.:...9 _________________ _ 

Borehole Number: ___ B_H_2_5 __ ~---------------
Depth: ___ __:.7_._8_-_8_. _O_m ______________ _ 

SoilDescription: SILT - some sand, trace of clay 

Cu:--------------------­

Cc:---------------------

Natural Moisture Content:-------------------% 

Remarks=--------------------------

SAND 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 

3/4" 

,,2 .. 
3/g" 

No.4 

No.10 100 
No. 20 96 
No.40 93 
No.60 90 
No.100 88 
No. 200 85 

GRAVEL 
CLAY SILT 

FINE MEDIUM COARS FINE COARSE 

SIEVE SIZES 
=200 =100 =60 =40=30=20=16 =10=8 =4 3/a" 1/2"3/4"1" 11/2"2" 3" 100....---~---.----,,----,----,,-.'-,-------:-..,......,..::;::-_:..:::__...:;.:.._..;.:......:;.:..~--..:,.:=----::;....,,.:..--,--..:..:;_..;.;...-'-r--,--,.......C---,-":, 

::::: !/( : .. il] 
90 : : : : : ' : : : ' ' : : ........... : ....... : ... ..,. .. :.+.,1 ............. , ....... ~..--,: ... 1 

80 ! !ii! ........• \ \ •• j j • ; •• ; • 

ffi 70 ... : , .. 1-1-1 .. 

I :: Jill! · ..... 
w 40 u 
ffi : : y 
c.. 30 

: : : :: 

········•;• .... i1I•rI .............. ; ......... ;. 

.... -~ ...... -:-

..., ....... . 

. ... ;. ...... ,:, 

... ',;," .... ~-

.... , ..... ,. ....... , 

' ' . 

·····,·.···1·•1] 
o L~*====*==1t:::::___;_""'--'-_;,..;_;...__...;...___;,_---;......;.' ...:'...:'.l_.--....:....._;_;_--,1_...,_ ,,-,.;,., ~-....1...c.....,.--,--L-,.....,....,....,....._;_--1__;,-,---".---,,:-,-:--"1 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 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 lnglncc,lng Con,ultanl, lid. 

db eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

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

PERCENTAGE SIEVE 
Project: -----=D-=e:.:..:m:..cp-=s-=t-=e..:...r_..:...:H..:...i .;;i_9:.:..hw:.:.:a::.ayL._(!.:.k..::.:m.:__4:..:6...:. . ..::c9_,_) ________ 1-------+--__:_cPA=SS:..:l:.:.:N:..:G=---

3" Northwest Territories 100 
,1,2 .. 

Project Number: ---'0'-2-'0-'1_-_4_4_2_6 _______________ 1-------+-----'7'--'7'-----

1" 
Date Tested: __ ___:8c..::5:.....-...:1...:1:.....-...:1:..:8'------------------- 1-------+------

3/4" 
Borehole Number: ____ 2=9 _________________ 1-------+------

Depth: __ ___.:..4.:... ::!_0_-_4..:...·e...1!......!.m~---------------- 1--­

1, .. 
2. 

Soil Description: SI LT - gravelly. some sand & clay 3/s" 

No.4 
Cu:--------------------- 1-------+-----'-=------1 

No.10 
Cc:-------------------- 1-----------<e----""6-""6 

Natural Moisture Content: ________ ....,2=..:6~. 0"---------- % 
No. 20 64 
No.40 

Remarks:------------------------- 1----

No.60 8 
No.100 

No. 200 

GRAVEL 
CLAY SILT 

SAND 
FINE MEDIUM FINE COARSE 

SIEV:: SIZES 

100 ,......--,-~---,--.,..---,---,...;......,..-------,--..........,=..:.:,20:;.:0:.....___..:..::..:_.....:.::.._...;=-....:;.=.-=;.:~;__+,...:.--,---.:..:;......;.;....---,'---':--,---'':--1'! 

i ·.1: I,. I,. !,:, I,. !,. ···:·······:·····; ... \ .. J .. t 

a: 
w 

90 

80 

...J 60 

...J 
<( 
:E 
Cl) 

1-z 
w 40 
CJ 
a: 
w 
a. 30 

20 

10 

' ...... ,:. 

1 . : ! 11 

::::i : 

, , , : , , ··r·r-···"1" 

········••:· I IIJJ !·············'·····'·······+·····:·· .... : ..... : ....... . 

·.·.·.·•· 

1 •1•[lJJ : J .••.... + ............ ;..... ·····l·············'·····:·······I ·, I I i 
. . . : . . . . . : : : .. , ....... T : ;· •.•..... · I Ili ...... , ...... , ..... , ......... f .•. ,......... ·.·.·.I I] ] 

0 j.....;.....;...;..;...,__--1-_:........;:......;_...;_...;.....;-_...;__,_-.;......_:-.;.L....,....___;-'----'--.,L.--+-:._;,.T""-'--...J.....:--,-..L...,....,....,.-,-',-'----L---'--,--;.......,'--c-:-'-I 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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E-2 
E-3 
E-4 

APPENDIX E 

km 50.9, Dempster Highway, N.W.T. 

General 

Investigation Program 

Results and Conclusions 

Recommendations 

Site Plan 

Borehole Logs (SH 30 to OH 37, including moisture contents, 

Atterberg Limits, bulk densities and ground temperatures) 

Photographs (Plates 12, 13 and 14) 

Grain Size Curves 

.... 
EBA Englncrculng Con,ultant, ltd. & 
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APPENDIX [ 

krn !:,O. 9, Dempster Highway, N. Ill. T. 

E-1 General 

The south-facing slope of the roadway embankment at this culvert location 

is experiencing slope stability problems similar to those at km 46.9. The 

tension cracks noted here were longer and wider than those at km 46.9, and 

a much larger 'spoil' pile was noted at the toe of the slope. In 

addition, the upstream ~nd of the culvert was not visible, and a 

significant volurne of water (ice) ~as noted to be ponding on the upstream 

side. Plate 12 shows a general view of the south-fqcing roadway 

embankment at this location. 

E-2 Investigation Program 

Eight boreholes were drilled and sampled at this location on October 16 

and 17, 1SG5. The locations are shown on the Site Plan, attached. All 

holes extended through the road fill and underlying organics, and were 

continued until low ice-cont ent frozen glacial till was encountered. It 

was important that all holes extended below any ice-rich or thaw-unstable 

zones, so that a thorough analyses of the anticipated slope failure 

mechanism could be analyzed. 

E-3 Results and Conclusions 

The borehole logs are enclosed, following the Site Plan. Boreholes No. 30 

and 31 were drilled through the gravel pad on the upslope side of the 

roadway, and encountered up to 1.0 m of water in the fill on top of the 

permafrost table. Boreholes No. 32 to 35 were drilled through the 

original road embankment, and detected permafrost at an average depth of 

2.3 m below the road surtace. This indicates that the permafrost table 

has extended upwards at least 2.0 m from original ground into the 

.... 
EBA Englncrculng Con,ultant, Ud. ~ 
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0201-4426 

Page 2 

road embankment. The two holes drilled through the 'spoil' material on 

the downslope (south-facing) side showed a 0.2 m thick ice lens on top of 

a silt (till) in BH 36, and approximately 1 .5 m of ice-rich organics 

overlying silt (till) in BH 37. The till detected at the bottom of all 

boreholes is considered to be relatively tha~-stable. 

The cause of the s l ope instability at km 50.9 is the same as that at 

km 46.9 -- a 'veneer' of unfrozen soil sliding on the frozen inner core of 

the embankment. A contributing factor is the lack of toe resistance due 

to the active layer sliding on ice-rich permafrost. In 8H 36, an ice lens 

was detected directly below the spoil pile at this location.· Plate 13 

shows lensing in an ice-rich section of core near the top of the till 

' stratum, and Plate 14 shows the typical high ice content in the 

organics/organic silt stratum, immediately belouJ the roadway er:ibankment. 

E-4 Reco!llrnendations 

The remedial measures at km 50.S are similar to those recommended for km 

46.9. 

(i) Drain the water from the upslope side. At this site, 

this would best be accomplished by constructing a short 

_ditch from the end of the gravel pad to the north, just 

over the top of the ridge. Consideration should also 

be given to leaving this short ditch in place, to 

minimize the water load through the culvert. 

... 
EBA Englncurrlng Con,ullant, ltd. eoa 
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If this is not feasible, then the recommendations as noted - Appendix D 

will also apply here: 

(ii) repair the end of the culvert to restore proper 

drainage 

(iii) 

(iv) 

re-grade and compact the existing slope 

remove all pe~t/organics and slumped material at the 

toe of the slope, as well as any high ice-content zones 

detected in the top of the till stratum. This clearing 

should extend for a width of not less than 3.0 m from 

the toe. 

(v) place a gravel berm at the toe of the slope, at least 

2.0 min thickness, extending across the width of the 

observed tension cracks (berm width estimated to be 

approximately 120 m). 

This work would best be completed in the early fall, so that a complete 

freezing season could be available to stabilize the new fill. In the 

spring, some form of insulation could be placed on top of the toe berm, to 

maintain the frozen ground. In addition, it may be desirable to install a 

mechanism for stabilization such as heat pipes or 1 cryo-anchors', to 

ensure permanently frozen ground. Additional details can be provided upon 

request. 

.... 
EBA Englncrculng Con,ultant, ltd. & 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I~ 
f- ~ 
CL ..., 
w Cl) o..s 
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,-. -
,-. -

,-. -

,-. 1 -

- -

,-. -

- -

-
- 2 -

- -

- -

,-. -

>- 3 -

SOIL DESCRIPTION 

GRAVEL(FILL) (GP)-sandy, 
rounded par.ticles; olive 
brown 

- saturated at 1. 5 m 

ORGANICS(OL)-silt, trace of 
peat, very fee-rich 

w 
...J 
CL 
~ 
<1: 
(/) 

,_ 

-- - sandy, silt zones, trace of G 
- gravel sizes ,_ 

- 4 -

- -
>-

- -

,__ 
- 5 - G - SILT(TILL) (ML)-sandy, some - -

-+-------------------1,__ 

gravel, dark grey - -

,__ 
C 

I---

,-. -

,-. 6 

- -
END OF HOLE - -

,-. -

- -

,-. 7 -

- -

SFC. ELEVATION (ml 

COMPLETION DEPTH (111) 6.0 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx 50% 

T=-1.46°c 
Vs, Vx 25% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) • 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

I-.;;- w 
I- ~ .....J 
0......., SOIL DESCRIPTION 0... GROUND ICE 
w a, ~ DESCRIPTION OE, <l'. 

(/) 

- . - GRAVEL(FILL) (GP)-sandy, SEASONAL 
rounded particles, olive FROST - - ·brown - - UNFROZEN 

i- -

i- 1 -

- -

i- -

- saturated at 1. 5 m - -

- -

- 2 -
i- -

- -

i-

- - ORGANICS(OL)-silt, trace of r-r FROZEN 
peat, very ice-rich ltJ j th .__ Vs 10% 

i- 3 -
depth T=-0.95°C 

i- -

i- -

i- -

- a 11 core barrels f i 1 led Vx 50% - -
with wet slough from f--

- 4 -
surface f i 11 LL - -

- - organic odour - strong 
- -
~ - -5 - G -Sill (TILL) (MLJ-sandy, dark 

- qrev 
-

-
END OF HOLE 

i- 6 -
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SFC_ ELEVATION (rn) DATE DRILLED 

COMPLETION DEPTH (ml 5.5 LOCCiFD l3Y 

DRILLING RIG CME 750 LUC/\TIDN km 

BULK DENSITY (Mg/rn3) .._ 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LU 
....J 

SOIL DESCRtPTION Cl.. GROUND ICE 
~ DESCRIPTION <1'. 
(/) 

SILT (ROAD Fl LL) (ML)-some sand SEASONAL 
trace of fine gravel FROST 

UNFROZEN 

FROZEN 
T=-l.22°C 

- trace of organics 

SILT(TILL)-sandy, some gravel 
(ML) fine grained (12 mm) G -

rounded particles, olive Vx 25% 
brown 

0 T=-1.33 C 
- gravel to 20 mm diameter IC E+20% - soil ( 4. 3 -

_c__ 4.6 m) 

T=-2.26°c 
I---

~ ICE+40% 
- gravel. to 50 mm diameter soi 1 

I---

~ Vx 60% 

7 T=-2.28°c 

END.OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 6.2 LOCGED BY 

CME 750 0 km DRILLING RIG LOCATION 

BULK DENSITY (M11/rn3) ~ 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

•-----l 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
...J 
a.. SOIL DESCRIPTION ~ 
<t: 
Cf) 

SILT(ROAD FILL) (ML)-some 
sand, trace of fine gravel 
sizes, olive brown colour 

~ ,__ 

7 ,__ 

- trace of organics 

ORGANICS(OL)-silt, trace of 
peat, 1 i ght brown and grey 7 
coloured, trace of -root-
lets, trace of rounded 
gravel 

-
__c._ 

- black organic silt, traces -
of woody fragments C ,__ 

SILT(TILL)(ML)-sandy, some C -rounded grave 1, dark grey 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 8.2 

ORI LLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx trace 

T=-1. 7-6°C 

Vx, Vr 10% 

0 T=-1. 69 C 

0 T=-1.36 C 

0 T=-1. 77 C 
Vx 50% 

0 T=-2.07 C 

Vx 50% 
. 0 

T=-1.99 C 

Vx 45% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

1985-10-16 
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This fog ,s a compilation of 5ubsurface condit,ons ,md soil or rock classif1c.1rw11 ohramnl lrom th1.• (11.'fcl .:H wt!II ,I.\' from I.Jborat,>ry test mg of samplt.>s from th11 boreholes. Soil zorws 
have bel'f1 mterpret1!d accordmg to commonly ,JCCt!plt!d practice. Tht! ch,mq,• from 0111• ?Of//.' to .uwtht.•r. ,JS mcltc,Jtnl on tht.• lay. mav ht• tr,ms1t1on.1/ ,1nd ,1pprox1mdte ,n nature. 
Groundwilter cond1t1ons rt.>for only ro thost.> Oh.H.>rVt.>d ,IC tht• t,m,•s and µlac1•s 111d,c.1tl'd ,md thc1t 111,,v v,uv with tmw, qr•oloy1c cunditmn:,, and conHrucr,on .1ct1v1(v 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
....J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <x: 
Cf) 

SILT(TILL)(ML)-sandy, some Vx 45% 
rounded gravel, dark grey 

Vx, Vs 45% 
0 T=-1.39 C 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 8.2 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

\ 

1985-10-16 

JRT 

50.9(NWT) 

• I 
30 40 50 

\ 
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\ 
-

BOREHOLE No. 

33 

PAGE 2 OF 2 

This log is a compilation of subsurface cond1rions and soil or rock classification obtained from the field as well as from laboratory restmg of sampl,...>s from the boreholes. Soil zones 
have been interprewd accordmg ro commonly accepted practice. The chang1! from mw ~O"'-.' to ,mother, as md,cated 011 tlw log. m.:,v be transit1or1.1/ and approximate in nawre. 
Groundwatl•r cond1t1uns n•ler only to thost! observ1:d at tht..• times and places ,nd,catl'(f .,ml th,,r m.1y vary w,rh rime. 9l'Olo91c cond,tto_ns. and construc;,on act,v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LlJ 
...J 

SOIL DESCRIPTION c.. GROUND ICE 
~ DESCRIPTION <( 
(/) 

SILT(ROAD FILL) (ML)-some sand SEASONAL 
dark grey FROST 

UNFROZEN 

FROZEN 

- trace of grave 1 sizes 

ORGANICS(OL)-silt, orange Vs, Vx 15% 
brown colour, traces of T=-1.89°c 
wood and rootlets 

...-...:--;. 

C -
Vs, Vx 45% -C o· T=-1.28 C - lenses up to 
15 mm thick 

- trace of rounded gravel Vs, Vx 30% 
sizes T=-2.11 C 

Ve trace -
C - T=-2.01°C 

SILT(TILL)(ML)-sandy, rounded -grave 1 to 75 mm diameter C Vx, Vs trace 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) b.b LOGGED BY 

ORI LLING RIG . CME 750 LOCATION km 

BULK DENSITY (Mg/m3) "-
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

' 

1985-10-17 
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50. 9 (NWT) 

• I 
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This log is a compil,1t10n of .whsurlace condition~ and soil or rock classif1carl()11 obtalfwd from thl.' /11.'ld as wdl ,is from ldborato,y Ct.'st111g of s.1mpl1•s from th,.> bvreholt.>S. Soil tones 
have bel'n interpret1]d .1ccord,11g to commonly ,u:Ct!JHt~cl pract1c1.•. The ch,mgt! from Oflt' tom.> to .mothl...'r, as md1t".lft•d on rlw toy. may ht• r,.ms,r1011,1/ .md .1pruox1mat1..• ,n natun•. 
GroundwJter coruflt,oru, rt•fer only to thoSt! ohst'rv,_•d ,It th1_i ti1111•s and µfact!S md1cat1•c/ ,md that 111,Jy v,uy with tm11•. y1.>oloy1c concfit1ons. and constr11ct1011 .1ct1v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 

w 
...J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <( 
CJ) 

SILT(ROAD FILL)(ML)-clayey, SEASONAL 
some sand, olive brown FROST 

UNFROZEN 
, 

- dark grey colour 

-
-L 

FROZEN 
0 T=-0.95 C 

Vx trace 
-

G Vx 10% ,___ 

T=-1.76°c 

ORGANICS(OLJ-silt, light 
>--brown C Vs 50% 
,___ 

- trace of rounded gravel -r 0 T=-1.76 C 
,sizes throughout - Vx 25% 

..._ Vx 40% 
C 

SILT(TILL) (ML)-sandy, some Vs 10% - 15% 
rounded gravel, trace of ...__ 

organics, dark grey to ~ 
T=-1.89°C black 

- augers grinding Vx trace 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 7.0 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

l"ll='MP<:.Tl='R 1-11 r.u1111v 

BULK DENSITY (Mg/m3)"' 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I • I 
10 20 30 40 50 

' 
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This log is a compilat,on of subsurf.1c1..> cond1t10ns c1nd sod or roclc classific,,r,on oht,11m.•d from tht.' field ,1S w,.•/1 ,JS from laborafluy frst1119 of samplt!S from tht.> boreholt•s. Soll ;ont.!S 
have bt.>t!fl lllterprewd ;iccording to commonly .JCCt!Plt!d_ practice. The ch,mg1• from om.> nnw to .11wth1.•r, i1S md1c:.1ted an tht! 109, may b1.• crc1os1tm11,1I .1nd ,1pproxmidte in naturt.'. 
Groundwarer cond1t1ons ref,_,, only to thos,• ohst!rvt.•d ,H rh,.• ru,!i•s ,md µl,1C1's 1111bc,Jt1.•d ,111<1 th.it m.1v v.irv with tm11•, y1•olog1c cond1tl(Jns . .Jnd construcr,on .,cr,v,rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
...J 

SOIL DESCRIPTION a.. 
~ 
<! 
C/l 

SILT(FILL) (ML)-clayey, some 
sand, o 1 i ve brown , trace 
of gravel sizes 

,...._ 

G --.. 

- trace of organics 

I CE LENS 

SILT(TIL~) (ML)-sandy, some I---

rounded gravel up to 50 mm C 
diameter 

,...._ 

- some 1 i ght brown organic 
s i 1 t zones .. -- black organic s i 1 t 4.2 - C 
4.6 m depth ,...._ 

- dense, dark grey to black 
ti 11 , rounded gravel ,...__ 
throughout G --

END OF HOLE 

NOTE: Hole on spoi 1 from 
previous slope 
failures 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 5.5 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
T=-1.00°C 

Vs 80% 

T=-1.11°C 

Nbn 

Vx, Vs 10% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

' 

1985010-17 

JRT 

50.9(NWT) 

• I 
30 40 50 

f',. 
~ 

I"' 

"" ~--
\ 

\ 

\ 
\ 

I 

l.'.2'3 ... ~ 
~ 

7 
I/ 

J 
I 

7 -
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This log is a compdat,on of suhsurf,JCt.• cvnd,twns dtlli suil or rock classif1c,Jr1011 obtalflt'CI from tht.' fmld .1s w,.•11 ,JS f,om laboratory li1St1n9 of s.·1mp/1•s from th1! hort..>holl.'s. Soil ZDfll'S 
have been interpreted ,JCcord111g to commonly .JCCt.>JJft.'c/ pr,1ct1Ct!. The cha1191• lrr,m nnt.> unu.• to Jnotht!I, ,IS md1c.1tt.•d on the Joy. may b1• tr,ms1twt1a! .md ,1f)f)rox1marc in natun•. 
Groundwater cond,r,ons rt.'ft!r only tu rhos,• ohst.'rv,.•cl ,1t th1.' 111111•s ,md µJ,1c1•5,· 111d1l.Jt1•d ,md tl1.1t rnay v,,ry w1rh rinlt.', yt!olog1c concht1011s, and cwHtn1cr,on .u:r,v,tv 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LU 
....J 

SOIL DESCRIPTION a.. 
~ 
<! 
(/) 

SILT(FILL) (ML)-clayey, some 
sand, trace of gravel 
sizes 

-G ,___ 

ORGANICS(OL)-silt and ice, -G 
trace of wood fibres and -
peat 

-G -
SILT(TILL) (ML)-sandy, some 

rounded gravel sizes, dark 
grey to black -

G 
-

- augers grinding 

END OF HOLE 

NOTE: Hole on spoil from -- previous slope 
failures 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 5.4 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx 50% 

Vx trace 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3)"' 

1.4. 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I • I 
10 20 30 40 50 

,_ 

"r-.. 
'I"'-,.. 

1""'-
"I'-.. 

I'-, 
........ 

1' I 

I 

1985-10-17 

JRT 

50.9(NWT) 

- 11 1 o, 
·u 

I/ 

/ 
I/ I 

, 
I/ 

/ 
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This log is a compilation of subsurface condirwns Jt1d soil or rock c/assificar,on obt.1mt!d from tlw fteld as w1.>/J as from lahorarnrv tt.•stmg of samplt.'s from tht.• boreholes. Soil .zones 
have been interpreted according co con,monly .JCCt!pWd practice. The ch,mge from mw .zmw to ,motlwr, ;1s md1c,1rt•d on tlll.' log, may b1.> trans1t1011al and approxunate 111 nature. 
Groundwatl'r cond,t,ons rt.>ft!r only to thos1.• obSt}rved ,,r tht,> rm11•s and pl.1ct.•s md1c,m•<f ,1rl(f th,ll m;,y v,,ry with run,•, y1!olog1c cond1t1011!>, and construcr,on ,,cr,v,rv. 



C 
C 
D 
u 
l 
L 

0201-4426 
October 1985 

PLATE 12 General view of south-facing roadway 
embankment, km 50.9. 
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0201-4426 
October 1985 

PLATE 13 

PLATE 14 

km 50.9, core from Borehole No. 32: 
4.6 m to 5.5 m depth. 

km 50.9, core from Borehole No. 33: 
4.9 m to 5.1 m depth. 
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14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

E·nA Englncculng Con,uHant, ltd. 

db eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

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

PERCENTAGE 
Project: _______ D_em-'-p_s t_e_r_H_i...:gc....h_w_a_y_(_k_m_5_0_. 9_) ______ 1------+-_.:...;PA'-'S=S=l_,_,N'-=G=-----i SIEVE 

Northwest Territories 3" 

11/2" 
Project Number: _____ 0_2_0_l_-_4_4_2_6 ______________ 1--------+------~ 

1" Date Tested: ____ 8_5_-_l_l_-_l_B _________________ 1--------+------~ 

3/4" 30 100 
Borehole Number:----------------------- 1-------+--------, 

1,2 .. 
Depth: ____ 3_. 5_m __________________ 1--------+--9_6 __ ~ 

3/g" 
Soil Description: _S_I L_T_-__ s_a_n_d_,_Y..,_,_s_o_m_e_c_l_a~y_,_t_r_a_c_e_o_f_g"--r a_v_e_l __ 1--------+--9_3 ___ --i 

No.4 
Cu:--------------------- t--------+---9_1 ___ ~ 

No.10 
Cc:--------------------- 1---------+---8_7 __ ----1 

Natural Moisture Content: _______ 2_4_._8 ___________ _ % 
No. 20 84 
No. 40 Bo 

Remarks:-------------------------- 1--------+---

90 

80 

70 
a: 
w 
..J 60 
..J 
~ 
:l: 
Cl) 

1-
2 
W 40 u 
a: 
w 
c.. 30 

20 

10 

CLAY 

.0005 .001 .002 

No.60 76 
No.100 74 
No. 200 71 

GRAVEL 
SILT 

SAND 
FINE COARSE FINE MEDIUM 

SIEVE SIZES 

.005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englncrcrllng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone (403} 451-2121 

4b 
et)Q 

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

PARTICLE - SIZE ANALYSIS OF SOILS 

( km 50. 9 NWT) PERCENTAGE SIEVE Project: ____ D_e_m..:...p_s_t_e_r_H_i_g_h_w_a_y _______________ 1---~----+--=-P..:..A.:.::S=S""IN=G'-

Northwest Territories 3" 

,1,2 .. 0201-4426 
Project Number:----------------------- 1-----

1" Date Tested: __ 8_5_-_l_l_-_l_9 __________________ 1-----

3/4" Borehole Number: ____ B_H_:_3_0 _________________ 1----

1,2 .. 
Depth: ----'5'-·-=5_---=-5_ . ..:....7'7""m _______________ f---~---+--------l 

3/s" Soil Description: __ S;:_;__I L::c..T.;__&.;;___C""L"""A-'-Y_-__;:t_;__r...;;;ac....c_e_o_f--'s'-'a_n_d ________ 1--------1--------1 

No.4 
Cu:--------------------- 1----

No.10 
Cc:--------------------- 1-------+---1_0_0 __ --1 

Natural Moisture Content:------------------- % 
No. 20 99 
No. 40 

Remarks:------------------------- 1-------+----'-9.C...9 

CLAY 

20 

10 

0 . : : . 

.0005 .001 .002 .005 

No.60 

No.100 

No. 200 

SAND 
SILT 

FINE MEDIUM 

SIEVE SIZES 

.01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 

98 

GRAVEL 
FINE COARSE 

10 20 50 
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EBA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone (403) 451-2121 

4b eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ _:D~e::!.m~p!..:s~t::..!e~r.....!H~ic..::91.!.h.!.!w!!:a~y~('-'-k::..:m'--"-5'-"0:...:.-"9'...L) _______ _ 

Northwest Territories 

Project Number: 0201-4426 

Date Tested: 85-11-18 

Borehole Number: ____ __._.,__ _______________ _ 

Depth: . 1 - 2 m 

Soil Description: S IL T - clayey. som.,..,,e<-.::s:...::a:..:.n.:..::d=-----------

Cu: --------------------­

Cc:---------------------

Natural Moisture Content: ___________ 3.,_,8S!...L. • .L1 ------- % 

Remarks=-----------------,--------·-----

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 

3/4" 

,,2 .. 
3 /s" 

No.4 100 
No.10 qq 

No. 20 % 
No. 40 q2 
No.60 88 

No.100 86 
No. 200 84 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

:If I 
30 

20 ----i------:----t------i 

10 _) _____ 1-----r-----·j-

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EDA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

4b 
000 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_rn_,_p_s_t_e_r_H_i"""g_h_w_a y.;___(_k_rn_S_O_. _9_NW_T_) ______ _ 

Northwest Territories 

Project Number: __ 0_2_0_1-_4_4_2_6 _______________ _ 

Date Tested: __ 8_5_-_1_1_-_2_1 _________________ _ 

Borehole Number: ____ B_H_3_3 _________________ _ 

Depth: ____ 7c.._._8_-_8_._0_rn ______________ _ 

Soil Description: __ S_I_L_T_& __ C_L_A_Y_-_t_r_a_c_e_o_f_s_a_n_d _______ _ 

Cu:--------------------­

Cc: ---------------------

Natural Moisture Content:-------------------% 

Remarks=--------------------------

SAND 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 

31 " . 4 

,,2 .. 
3 /a" 

No.4 

No.10 100 
No.20 98 
No. 40 g7 

No.60 % 
No.100 95 
No. 200 94 

GRAVEL 
CLAY SILT 

·FINE MEDIUM COARS FINE COARSE 

SIEVE SIZES 
=200 =100 =60 =4 3" 100 ,.......-,----,---,,---,.....,....,...., ........ .,.......-----,--.-,--,,---,---,---.--..;,.;...--=----.--.;.;;......c..;.......,;__,.-,,_;;.._--, 

! j 1 

a: 
w 

90 

80 

70 

.J 60 

.J 
<t 
~ 
Cl) 

1-z 
w 40 u 
a: 
w 
c.. 30 

10 

:,, 'II] 
It .. ·.· .. ·.··_·_·_··.: ....... ; ..... : . . : , ............ , .......... : ................. ; ...... ; .............................. ·+· .......... , ..... , ....... , ; ....... !. '..;_ ....... ~.= 

.. 1 i: 

: : :Ji : : l ...... ;.,. ... ;, ...... ,:, 

.. 
,,,.,: .................... . 

.... ,:, .. "" ~-

..... ,. ... ·~···. ···~ 

, ............. ; ......... ; .. , ...... , ...... ; ...... ; ..... , .......... , ... , ............. , ................... ; ...... ·;1] : 
0 : : : : : : : : 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EDA Englncrculng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

&­eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ _,D::..:e=m"-'p""'s'-'t:..::e:..:.r---'-H'-'-i-=ig..:...:h..:.:w.:.aJ..y _ _,(...:..:k=m'----""5-=-0-=-• .,_9_·· :...:.NW:..:.T.:....)'-·------

No rt hwe st Territories 

Project Number: 0201-4426 

Date Tested: 85-11-20 

Borehole Number=--~B~H~~4.,___ ________________ _ 

De~h: 4.4 - 4.6 m 

Soil Description: SILT - sandy, some c 1 ay 

Cu:---------------------­

Cc:----------------------

Natural Moisture Content=-------------------% 

Remarks:"----------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 

3/4" 

,,2 .. 
3/s" 

No.4 

No.10 100 
No·. 20 q~ 

No.40 A7 
No. 60 A4 

No.100 A1 
No. 200 78 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

a: 
w 
...I 
...I 
<C 
:E 
Cl) 

1-z 
w 
(..) 
a: 
w 
a. 

100 r""...,....,.~---,-...,....--,--,........,....,.....,.,--:-----,-~-,--~=.,..2,00 __ =_1..,.oo_=....,e,_o.,---"T"""....,.........,...""""'."--,..-..,.-s __ =4r---·3-'a....,"_,,2_"_J.,14_"....,1',_' _,,....,.12_"
0
2·_· _3~" 

I 1 ~ ~ l . . 1 i I 
.. 

............ , ........ ·····:···: :.r••· rr •• ·.•. i JI.] 

30 

20 

10 

0 . : : . : : : .. . : : . : : : . : . , 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 
0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EDA Englncculng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

4b eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ ......::;..D=em=pi::...s:c..t-"'-e""'r'--H""'i'"""g'-'-h=w=a:.,..y__,_(.:...:km'-"--::..50;:_.:....,9=)'----------

No rt hwes t Territories 

Project Number: 0201-4426 

Date Tested: 85-11-18 

Borehole Number:-----~'-----------------­

Depth:-----~~~-----------------­

SoilDescription: SILT - clayey,trace of sand & gravel 

Cu:--------------------­

Cc:---------------------

Natural Moisture Content: _______ ..... 1...,_,_._.,_ _________ % 

Remarks; ________________________ _ 

SAND 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11/2" 

1" 

3/4" 

1/2" 

3/s" 100 
No.4 gg 

No.10 g8 
No. 20 g6 
No.40 g4 

No.60 g4 
No.100 g1 
No. 200 g"3 

GRAVEL 
CLAY SILT 

FINE MEDIUM COARS FINE COARSE 

90 

80 

70 

cc 
w 
...J 60 
...J 
<t 
~ 50 
1-
2 
w 40 
(.) 

cc 
w 
c.. 30 

10 

.0005 .001 .002 

...... ; ..... ···<··r··; 

t ... i ... ; I ... 

.005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 

...... ·········· ··t····t······t 

····:······-i··-i--·····1 
.... ,: .... 

···-~- ..... i .... T ...... [ 

.. --~·-· .. ··:··· -r···---r 

5.0 10 20 50 
0 
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EDA Englncra,lng Con,ultanl, lid. · 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone(403)451-2121 

:'rte eoa 5664 BURLEIGH GRES. S.E. 
CALGARY, ALBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

(km S0. 9 NWT) PERCENTAGE SIEVE 
Project: ____ D_e_m-'-p_s_t_e_r_H_i_g_h_w_a_y ______ ___,,--------- 1--------1--..:.P..:..A=S=S:..:..IN=-"'G'--

No rt hwes t Territories 3" 

,1,2 .. 0201-4426 
Project Number:----------------------- f----

1" Date Tested: __ B_s_-_l_l_.-_2_0 ___________________ !----
3/4" 

Borehole Number: ____ B_H_3_S _________________ 1--------1-------
1,2 .. 

Depth: _ ___;. __ 6_. 4_-_6_._S_m ________________ 1-------1---------l 

Soi1Description: SILT - some clay, trace of sand 3/a" 

No.4 
Cu:--------------------- 1--------1-------~ 

No.10 100 
Cc:--------------------- f-------+--------1 

Natural Moisture Content:------------------- % 
No. 20 99 
No. 40 98 Remarks:------------------------- f-------+----
No. 60 96 
No.100 94 
No. 200 91 

FINE COARSE 
GRAVEL 

CLAY SILT SAND 
FINE MEDIUM 

SIEVE SIZES 
=200 =100 =4 3/s"" 1,2 .. 3/4'' 1·· 11/2"" 2" 3'" 

1 oo r~-:---r-....,,.....,........,:::'"'.:,---,--~,,-,i::..._~::..._~--:ii;::::::~F==-~.::.._-i_~___:;.-4~-'--'h-=i 
::y : :. :::!_[_! . 

so .. :_.:_·I.·:.·:.······ .. ·· ····)······:····1······j 

ffi : 11IH + : + : 

I : ...........•••••••••••••••. ;JJ ; 
w 
c.. 30 ......... ,........ . .. , ..... ,. ...... , 

.. 

·····•••1r··· ·•••r1rI 10 

0 .. : . . : .. 
.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

db 
et>a 

PARTICLE" SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m"--p_s_t_e_r_H_i_g_h_w_a_y __ (_k_m_5_0_._9_N_W_T_) _____ _ 

Northwest Territories 

Project Number: ___ 0_2_0_l_-_4_4_2_6 _______________ _ 

Date Tested: __ 8_5_-_l_l_-_l_9 _________________ _ 

Borehole Number: _____ B_H___;._3_G _______________ _ 

Depth: ____ 2_._5_m __________________ _ 

Soil Description: __ S_I L_T __ -_c_l_a~y_e~y~,_t_r_a_c_e __ o_f_s_a_n_d _______ _ 

Cu:---------------------­

Cc: ----------------------

Natural Moisture Content: ___________________ % 

Remarks:--------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,1,2 .. 

1" 

3/4" 

1/2" 

3/s" 

No.4 

No.10 100 

No. 20 99 
No. 40 99 
No.60 98 

No.100 98 
No. 200 97 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

a: 
w 
..J 
..J 
<( 
~ 
Cl) 

1-z 
w 
CJ 
a: 
w 
a. 

=200 =100 =60 =40=30 =20=16 =10 =B =4 3/a" 1/2" 3/4" 1" 11/2" 2" 3" 

100 rT: ~: [T[ jr-: -T-_r-: 'i'i--,::f/"TfTT: f-:, ----r~Tj T) 1: :::::::.:=:i=j ::::) =t=='.f==f=~=t:-,4--t4-r:4"""-'] 
90 

··········••••III! ' : : : : 
•••:• .................. ., ...... 

30 

10 

0 ' : : ' ; : : .. . : : : : : : . : .. 
.0005 .001 .002 .005 .01 .02 .05 . 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM 0422 unless otherwise noted. 
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EBA Englncrculng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

::1ib 
et>a 

PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ____ D_e_m_,p_s_t_e_r_H_i--==g'--h_w_a..!_y __ ( k_m_5_0_._9_N_W_T_) _____ _ 

Northwest Territories 

Project Number: ___ 0_2_0_1_-_4_4_Z_6 _____ ~----------

Date Tested: __ 8...:5=---l _l -_Z_l -----------------

Borehole Number; ____ B_H--==3...:.7 ________________ _ 

Depth; ___ --=:5:....:·...:0:.._...:.mc:...... _________________ _ 

SILT - some cl~y, trace of sand· Soil Description: _...:...c..:::..:..___..c:..:--'-'-''---':..:..:::..,_c..,__...:c.. _ _:_:.._ ______ _ 

Cu:--------------------­

Cc: ---------------------

Natural Moisture Content: ___________________ % 

Remarks:-------------------------

CLAY SILT 
SAND 

FINE . MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 

1" 

3/4" 

1/2" 

3 /a" 

No.4 

No.10 100 

No. 20 99 
No. 40 98 
No.60 97 

No.100 96 
No. 200 93 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

••••••:• 

••••:• ···: .. ·····: 

.. 
···: .. ·····r····r· .... I 

...... (···"("~· .. : .. : .. :. .. 
.., ............. , 

.. 

30 

20 ... ;.. . ~- ..... , .... ' ........ . 

10 -r···:-·····1 
.. 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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F-3 
F-4 

APPENDIX F 

km 227.2, Dempster Highway, N.W.T. 

General 

Investigation Program 

Results and Conclusio.ns 

Recommendations 

Site Plan 

Borehole Logs (BH 38 to BH 42, BH 45, and including moisture 

contents, Atterberg Limits, bulk densities and ground 

temperatures) 

Photographs (Plates 15, 16 and 17) 

Ground Temperature Profile (Cable H-19-15) 

Grain Size Curves 

.... 
EBA Englncrculng Con,ultanl, Ud. & 
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APPENDIX F 

km 227.2, Dempster Highway, N.W.T. 

F-1 General 

The road at km 227.2 cuts through a small sandy knoll, and a large 

(approximately 5.0 m diameter) sinkhole has developed in the right-hand 

ditch. Boreholes were required at this location to investigate the cause 

of the hole, and to recommend measures for repairs. Plate 15 shows a 

general view of the sinkhole in the ditch. 

F-2 Investigation Program 

Six boreholes were drilled at this site on October 18 and 19, 1985, at the 

locations shown on the enclosed Site Plan. Borehole No. 38 was drilled in 

the centre of the sinkhole but could not penetrate below 3.8 m depth, due 

to auger refusal in water and ice. 

The other five holes were drilled to a maximum depth of 10.7 m below grad~ 

on both sides of the sinkhole and road, to investigate subsurface 

conditions in the immediate vicinity of the failure. A ground temperature 

(thermistor) cable was installed in BH 45, to a depth of 9.5 m below 

existing grade. 

F-3 Results and Conclusions 

The borehole logs are attached, following the Site Plan. The roadway 

consists of a thin gravel surface overlying the silt/sand subgrade, with 

permafrost located at an average depth of 2.0 m. Massive ice was 

encountered in all holes, but only BH 41 and BH 45 completely penetrated 

to the base of the ice layer, and into mineral soils below. Progressive 

melting of a section of this ice lens is the cause of the sinkhole noted 

..... 
EBA Englncc,lng Con,ultant, ltd. eoo 
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in the ditch. If not stabilized, this thaw will eventually undermine the 

road suPface. The depth to the ice surface was very irregular, and was 

noted to range from 1.8 min .the bottom of the sinkhole, to 5.5 min BH 

45. The average depth to ice was 3.8 m, with the average thickness being 

5.0 m. Plates 16 and 17 shotJ photos of ice samples taken from the CRREL 

core barrel and on the augers. 

The soils above and occasional interspersed with the ice were primarily 

frost-susceptible silts interbedded with fine sands. It is believed that 

the small knoll at this location has an ice core, but that the ice does 

not extent too far along the highway in either direction. 

The melting of the ground was probably initiated in the ditch by the 

ponding of water in a small depression. The water acted as a 'heat sink', 

creating further thaw, and a larger depression, etc. 

F-4 RecommEndations 

It ideal solution at this site is to restore the permafrost to a stable 

condition. This is best accomplished by: 

(i) Request highways maintenance staff to not pile snow in 

the depression this winter. This measure will ensure a 

deep frost penetration, and minimize snowmelt water in 

the spring. 

(ii) As soon as practical in the late winter or spring, fill 

the hole with fine grained soil and contour the ditch 

so that water is directed away from the depression. 

(iii) ~1oni tor the depression next summer, and keep adding 

fill as necessary to keep water out of the hole. 

.... 
EBA Englnccr,lng Con,ultant, ltd. ~ 
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If this method proves to be unsuccessful,it is 

believed that one or two heat pipes ( 1cryo-anchors 1 ) 

will restore the permafrost and maintain it in a stable 

condition. Further details on the design and 

installation of these 1 cryo-anchors 1 can be presented, 

upon request. 

~· EBA Engtnc~rlng Con,ultant, ltd. eoa 
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SINKHOLE SITE 

km 227. 2, DEMPSTER HIGHWAY, N.W. T. 

NOTE: Drawing provided by Nordzone Consultants Ltd. 

SCALE 1:500 

EBA Englncrc,lng Con,ultant, · ltd. ~ 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
_J 
a. SOIL DESCRIPTION ~ 
<( 
V) 

SILT(ML)-some sand, trace of 
clay, uniform, soft, wet, 
o 1 i ve brown, non-plastic LG_ 

,___ 
G -- saturated at 1. 5 m 

- coarse grained sand lens -
G 

ICE -

-
_c_ 

END OF HOLE 

Auger and CRREL barrel 
refusal ( too much water in 
hole) 

NOTE: Hole in centre of -- sinkhole, water in 
hole below 1.5 m 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 3.8 

ORI LUNG RIG CME 750 

GROUND ICE 
DESCRIPTION 

S~~X2~AL 

UNFROZEN 

FROZEN 
I CE 100% 

I CE 100% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 -2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

1985-10-18 

JRT 

227.2(NWT) 

• I 
30 40 50 

--r---. _ 

~ ~ 

7C::I hn° 

I 

BOREHOLE No. 

38 

PAGE 1 OF 

+1 

· This log is a compilation of ;;ubsurf,1ce co11d1t1ons ,md soil or rock c/assdication oht,mwd from thv fteld as well as from laboratory testing of samples from the boreho/t>s. Soil zones 
have been interpreted accord111g to commonly .icct!f)tt.>d pr.:1cr,c1.•. Tlw ch,1119,• from 0111• ?or11.• to ,mothvr, ,1s md,r.ated on rhe log, may be tr,ms,tional and approximate in nature. 
Groundwater cvnd,t,ons refer only to (host.> ohst!rv1:d ,It th1,> t111ws ,md pl.1ces incltc.1t1.>cl .md that may v<1ry w,th 11ml'. yeolog,c conditions, and construct,on activity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
....J 
a.. sorL DESCRIPTION ~ 
<I: 
c.n 

SILT(ML)-some sand~ trace of 
clay, wet below seasonal 
frost, uniform in appear-
ance, olive brown 

- some sandy zones 
- fa int cross-bedding '. 

,-

C evident ,___ 

t---
C 

I CE 

some silty inclusions t---- C ,-

END OF HOLE 
Auger refusal in ice 

SFC. ELEVATION (m) 

COMPLETION DEPTH (ml 6.9 

ORI LUNG RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx, Vr trace 

I CE 100% 

0 T=-0. 72 C 

DATE DRILLED 

LOGGED BY 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

0 

-~ 

1985-10-18 

JRT 

• I 
30 40 50 

\ 

\ 
1 

\ 
\ 

\ 
\ 

\ I 

... 

.. 

BOREHOLE No. 

39 

LOCATION km
0 227.2(NWT) PAGE 1 OF 

This log is a compilation of subsurfact.• co11d1t,ons ,md sod or rock classific;mon obr,uned from thl' field ,1s wt!ll as fratn laboratury test mg of samplt,1s from the horeholl•s. Soil zones 
have been interpreted accord,ng to commonlv Jcc1.•pwd pract,ct.•. The changt-• from ont.• .zone to anotht!f, as 111d1cated on the log. may be tr.1m,1tional ,md approximate ,n nature. 
Groundwater conditions mh•r only to thos1.• obst•rv1!d .,r th1! tlfnt>s .md plact!.'i md1c,1t1•d ,mt! rh,Jt mc1y v,uv with t1111e. gt•olog,c conditions, and construccmn ,1ct1v1rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
...J 

SOIL DESCRIPTION a.. 
2 
<( 
Cl) 

GRAVEL(ROAD FILL) 

SAND(SM)-silty, damp, o 1 ive 
brown 

- some silt ,_ 

___§_ 

StLT(ML)-sandy, moist near 
surface, olive brown 

- interbedded with sand 

._ 

SAND (SM)-s i 1 ty, olive brown ._§_ 

- interbedded with s i 1 t ._ 

G 
1--

ICE 

END OF HOLE 
Auger refusal-lost bit in 
hole, ruined auger . 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 6.6 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 
Vx trace 

Nbn 

I CE 100% 

DATE DRILLED 

LOGGED BY 
0 

LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

' 
\ 
\ 

\ 

\ 
\ 

\ 

\ 
\ 

1985-10-18 

JRT ... 

227.2(NWT) 

I 
I 

\. -

• 30 
I 

40 50 

I 

BOREHOLE No. 

40 

PAGE 1 OFl 

This log is a compilation of subsurf,1n• condir,ons ,md sot! or rock classif,cart011 ohtauwd from tlw held ,1s well ,1s from laboratory tt..>st,ng of sampMs from t/11.' borehol,;s. Soil ~Onl•s 
have been interpreted accord111g ro commonly .1cc1!pt1•d pr,1ct1ce. Thi• changt• from om: UJfll' to ,moth1.•r, as i1uhc,1tt.'d on the Joy, may ht' r,,ms1t,on.1I .md ,,pprox1matl' m nature. 
Groundwater cond1t1ons rt:ft.•r only ro thos1.> ohsNv1.•d ,It th,,1 t111ws and plac:,.•s ,nd,c:att•d ,md thar 111,1y v.uy with t1mt.•, 91!olog1c canditwns, .1nd co11str11ct1on .u:uvirv. 
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BOREHOLE LOG - PERMAFROST 0201--4426 
DEMPSTER HIGHWAY 

w 
....J 

SOIL DESCRIPTION a.. 
~ 
<i:: 
Cf) 

GRAVEL(ROAD FILL)(GM)-sandy, 
olive brown 

SAND(SM)-silty, olive brown 

SILT(ML)-sandy 

- interbedded with sand 

I CE 

- occasional s i 1 ty inclusion5 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 10.7 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx trace 

Nbn 

ICE 100% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) ..t. 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

I 
10 20 

1985-10-18 

JRT 

227.2(NWT) 

• 30 
I 

40 50 

I 

BOREHOLE No. 

41 

PAGE 1 OF 2 

This log is a compilation of subsurface co11d1t1ons ,md so,! or rock cl.Jssd,c,1!1011 oht.1m1•d from th1: field as wt.>ll ,1s from /Jhoratory tf•st,ng of s<.m1pl1.>s lrom the boreholes. Soil zones 
have been 111wrprett!d accord111g to commonly .JCCt!pWd prJct,ct•. Tht• chan_q1• from m1t' u,n,: to ,umth1!f. as ,ruhc:,,wd 011 thf' log, may b1• u,ms1t1011,1/ .md c1pproximate ,n nature. 
GroundwattH cor1dit1ons rt.'frr only to thOSt.' ohs1.•rv1!d ,It rh1• tm11•s and µ!.1c1•s m,Jic,1t,•tl .md rll,Jt m,1y v.uy with c11111•, y1•vfog1c condit1011s, and constrr1ct1on .1cr11nry. 



r 
r: 

r 

C 

C 
C 

0 
C 
C 

L 
L 
L 
L 
[ 
L 

( 
L_. 

Itn 
I- ~ a.. +-' w QJ o..s 

-

'-- -
L... -
L... -

L... 8 -

'-- -
L... -

L... -
L... -
L... 9 -
.... -

L... -

'-- -
L... -

'-10-
L... -
L... -

L... -
L... -
.... 11 -

I- -
.... -
.... -

-
'-12 -
L... -
L... -
L... -

L... -

1-13 -
I- -

L... -
L... -
L... -
1-14 -
L... -

BOREHOL'E LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 

SOIL DESCRIPTION a.. 
~ 
<{ 
Cf) 

ICE 

- occasional silty zones and 
inclusions 

SILT(TJLL)(ML)-sandy, rounded 
gravel sizes, dark grey 

END OF HOLE 

(Augers grinding) 

NOTE: Probe hole only, no -- samples taken. 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 10.7 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

I CE 100% 

Vx trace 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

1985-10-18 

JRT 

227.2(NWT) 

• I 
30 40 50 

.. 

BOREHOLE No. 

41 

PAGE 2 OF 2 

This log ,s a compilat,on of subsurfJcP. cond1t1011s and soil or roci< classdication obtaine<l lrom the field as well as from laboratory wstmg of samples from the bon•holes. Soil zones 
have been inwrpreted according to commonly acct•pted practice. The chang1.• from 0,11• zonl' to another. as ,ndicatt.>d on the log, mJy be transitional and approximate in narure. 
Groundw.1wr cond1t1uns ft.>ftH only to chost.• obst•rved ilt the times and plact•s md1cat1•cl .md th,1t may vary w,th time. gtwlog,c comiit,ons, ,md construct1on activity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 

SOIL DESCRIPTION c.. 
~ 
<{ 
U) 

GRAVEL(ROAD FILL)(GM)-sandy, 
olive brown 

SAND(SM)-silty, damp, olive 
brown 

SILT(ML)-sandy, o 1 ive brown 

- some sandy interbeds 

ICE 

END OF HOLE 

(Auger refusal-bit clogged) 

SFC. ELEVATION (ml 

COMPLETION DEPTH (m) 5.3 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST -

UNFROZEN 

f-KULl:.N 

Vx trace 

Nbn 

I CE 100% 

DATE DRILLED 

LOGGED BY 

LOC
0

ATION km 

BULK DENSITY (Mg/m3) .._ 

1.4 1.6 1.8 2.0 2.2 
MOISTURE CONTENT 

10 20 

1985-10-18 

JRT 

227.2(NWT) 

30 40 50 

I 

BOREHOLE No. 

42 

PAGE 1 OF 

This log ,s a compilation of subsurfact.• conditions .md sod or rock c/assificar,on obtamed from the held as well .1s /rom laboratory wstmg of samph•s from the boreholes. Soil zones 
have been interprett.•d accordmg to commonly acct?pWd practice. The chang,• from one zone to .uwthl!f, as md1c,1ted on rfw log, owy ht• tr,ms,rwnaf and .ipprox,mate in nature. 
Groundwater cond1t10ns re for only to thoSt! ohst.•rvt!d ..1r the 111111.•s ,1nd pl.1cl.'s mdu:,1t1.'d .md that may 11,1ry with r,me, 91.•olog,c conditions •• md constructwn .1cr,v1rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
...J 

SOIL DESCRIPTION a.. GROUND ICE 
~ DESCRIPTION <( 
U) 

SAND(SM)-silty, olive brown SEASONAL 
rnnc_T 

UNFROZEN 

- s i 1 t interbeds 

SILT(ML)-sandy, o 1 ive brown FROZEN 

Vx trace 

Nbn 

- sand interbeds 

I CE ICE 100% 

- occasional s i 1 ty inclusionb 

SFC. ELEVATION {m) DATE DRILLED 

COMPLETION DEPTH {m) 9.5 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) • 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I • I 

10 20 30 40 50 
I I I I I I 

EBA THERMISTOR 
CABLE 

H-19-15 

a 

1985-10-19 

JRT 
BOREHOLE No. 

45 

227.2(NWT) 
0 

PAGE 1 OF 2 

This Jog is a compilation of subsurface condit,ons ,md soil or rock c/assificat1011 obt,wwd from the held as well as from laboratory testing of samples from the boreholes. Soil zones 
have been interpreted accordmg to commonly acceptt..>d practice. Th,_. c:hang1.• from OflL' zone to .mother. as ind,ciltt!d on the log, may bt.' transitional ,md approximate in nature. 
Groundwater cond1t1ons reft!r only to thust! obst:rved JC th1! times and pl,,ces md,cated aml that may v,,ry with tmie, geolog,c cood,r,ons, and construct1or1 act1v1ty. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

LU 
...J 

SOIL DESCRIPTION c.. 
~ 
<( 
C/l 

I CE 

- occasional s i 1 ty inclusion; 

SILT(ML)-sandy, olive brown 
non-plastic -G -

END OF HOLE 

NOTE: EBA Thermistor Cable ---
H-19-15 i nsta 11 ed in 
this boreho 1 e , 

SFC. ELEVATION (m) 

COMPLETION DEPTH (m) 9 • 5 

DRILLING RIG CME 750 

GROUND ICE 
DESCRIPTION 

FROZEN 
ICE 100% 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3) .._ 

1.4 1.6 1.8 2.0 2.2 
MUI:> 1 UHt 1.,UI\JTEN1 

I • I 
10 20 

• 

1985-10-19 

JRT 

227.2(NWT) 

30 40 50 

'" . 

BOREHOLE No. 

45 

PAGE 2 OF 2 

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 practice. The change from one zone to another, as indiCilted on the log, m,w be transitional and approxunate "' 11,m1m. 
Groundwater cond1t1ons refl>r only to chose observed at the times and places indicated and that may vary with time. geologic conditions, and construcr,on act,vitv. 
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0201-4426 
October 1985 

PLATE 15 General view of sinkhole at km 227.2. 
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PLATE 16 

8201-4426 
ctober 1985 

km 227.2 - Ice core from Borehole No. 39, 
2.4 m to 2.8 m depth. 

PLATE 17 km 227.2 - Massive 
ice in Borehole No. 41: 
bottom of auger in 5. 7 m 
depth. 



r 
r 
r 
~ 

[ 

n 
C 
C 
0 
C 
C 
C 
L 
L 
L 
L 
L 
[ 
L 

l 

2.00 

4. 00 

" Cl) 
lJ.I 
0:: 
1-
1.J.1 
X 
"' 6. 00 :::c 
l-
a.. 
lJ.I 
C 

8. 00 

10. 00 ....._ ____ _._ ____ ___. _______ _.__ ____ ___. 

-3. 0 1. 0 

TEMPERATURECCELSIUS) 

THERMISTOR NUMBER H- J9-15 
DATE INSTALLED 85-10-20 

+ 85-10-20 

..... 
EBA Englncc,lng Con,ultant, ltd. ~ 

JOB N0.0201-4426 DATE: 1985-12-16 

DRAWN BY: DRAWING NO.: 

REVIEWED BY. 4426-F2 



r 
r 
C 
r 

n 
[J 

D 
C 
C 
C 
u 
L 
L 
L 
L 
L 
L 
L 

'" 

EDA Englncc,lng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone(403)451-2121 

db 
000 

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

PARTICLE - SIZE ANALYSIS OF SOILS 

PERCENTAGE 
Project: ____ D=-e=m"-"p""'s=-t::..:e~r---'-H.:...:ic.;.gi..:..ch:..:.:wc.=a...1...y __ (_k_m_2_2_7_._2_N_W_T_) _____ 1-------4--.:...;PA~SS=l=N:...::G=---

SIEVE 

Northwest Territories 3" 

Project Number: 0201-4426 
,,,2 .. 

Date Tested: 85-11-20 1" 

3/4" 
Borehole Number=----"B~HL.......3,.,,8~---------------- 1----

Depth: 0. 4 
,,2 .. 

Soi1Description: SILT - trace of sand, trace of clay 3/a" 

No.4 
Cu:--------------------- 1--------1---------1 

No.10 
Cc:--------------------- 1--------+--__,_,,,, 

Natural Moisture Content=------------------- % 
No.20 

No.40 
Remarks= -------------------------- f-----

90 

70 

a: 
w 

CLAY SILT 

No.GO 

No.100 

No. 200 

SAND 
FINE MEDIUM 

SIEVE SIZES 

2 

GRAVEL 
FINE COARSE 

······:·····":·······: 

.. ...... , ..... , ....... , 

··-:···-r-····1 

...J 60 

...J 
<( 

! 50 
1-
2 
w u 
a: 1···>············11·············;·····'······+••••:••• I ! 1 w 

······:•••1r1 

a. 30 

20 

10 

0 . : : . 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncrcrllng Con,ultant, ltd. 

14535 -118th AVENUE 
EDMONTON. ALBERTA 
Phone (403) 451-2121 

4b eoa 5664 BURLEIGH CRES. S.E. 
CALGARY, ALBERTA 
Phone (403) 253-7121 

PARTICLE - SIZE ANALYSIS OF SOILS 

PERCENTAGE 
Project: ---,-----"D...::e..:..m:.c:p..::.s...::t...::.e..:..r-..:....:H..:..i g.,_h:.:.w:.:.ac..y.__(.,_k_m_2_2-'-7-'-._2.:..) ______ 1------+---'-P.:.;A=S=Sl:.:.N:.::G=--

SIEVE 

Northwest Territories 3" 

11/2" 
Project Number: ___ 0:::.:2::.:0:c...1.:...-_4..:.4..:..:2::..c6::...... _______________ 1----

Date Tested: 85-11-18 1" 

3/4" 
Borehole Number: ___________ 4'""'0'------------ 1----

Depth: _______ _._1 ..._ • ..,__!.!.!m ________________ 1----
1/2" 

Soil Description: SAND - some s i 1 t 3 /8" 

No.4 
Cu:-------------------- f-------+--__,1...,0'""0'------i 

No.10 
Cc:--------------------- 1--------I----'--'----~ 

Natural Moisture Content: _______ ..,_._,__ _________ _ % 
No. 20 

No. 40 
Remarks:------------------------- 1----

No.60 

No.100 

No. 200 

CLAY 
SAND SILT 

FINE MEDIUM 

SIEVE SIZES 

30 

10 

2 

14 

GRAVEL 
FINE COARSE 

""(""("' .. 1 

·····i·······t·····t·······f 

···~""·t·····1 

····:·····~--····-:· 

·····:·······t····i·······~ 

.... ,: ..... \··"(·"·\ 
...... , ..... , ....... , 

........... , ...... .. 

.... \ ....... ,·····t···"·;. 

0 i-;..-'--i,..;.;....-~-.;..-~...;....;'-'---i---i--+.......:.' -'~: .:.1' -,--.:...............;.....--,J-_;...,..,.;,,......-~.:........--,.....L...,....,...,....,;,~-L---,--':-+-:-""7"'1 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 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 Englncc,lng Con,ultant, ltd. 

4b eoa 
PARTICLE- SIZE ANALYSIS OF SOILS 

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

PERCENTAGE 
Project: _____ D_em_,__p_s t_e_r_H_i_:g:.....h_w_a_:_y__:.(_km_2_2_7_._2_) ________ 1------+---=-P,_,A=SS=l:..:.;N:..:::G"-SIEVE 

Northwest Territories 3" 

,,,2 .. 
Project Number: _____ 0_2_0_l_-_4_4_2_6 ______________ 1----

Date Tested: 85- l l - l 8 1" 

3/4" 
Borehole Number: ____ 4-'5 __________________ 1---,,2 .. 
Depth: _________ ___:9:.....·...:3:....._m _____________ 1----

3/s" Soil Description: _S_A_N_D_&_S_I L_T_-__ t_ra_c_e_o_f_c_l_a..,_y ________ 1----
No.4 

No.10 
Cu:-------------------- 1-------1----l_0_0 __ -1 

Cc: -------------------- 1------+----=9c...::9 __ ~ 
% 

No. 20 Natural Moisture Content: _________ 2_2_ • ....:7________ 99 
No. 40 

Re.marks:------------------------- 1--------1--------'9""8 __ ~ 
No.60 82 
No.100 57 
No. 200 39 

CLAY SILT 
SAND 

FINE MEDIUM 
GRAVEL 

FINE COARSE 

SIEVE SIZES 
=200 =100 =60 3/8" 112'' 3/4" 1" 11/2" 2" 3" 

100 ..-: ;: :"!'! --:--r---:-:--:-: ...,.:'i':"".": ": :----:-::-,~: :T""_.::...:.~~-:--=j:::=:::i=:===.:;=~-,--~f--i-.;,....;-f-~-=:i 

a: 
w 

80 

70 

-' 60 
....I 
<( 

~ 50 
1-
2 
w 40 u 
a: 
w 
~ 30 

10 

,,,,,,,,,,,,,,,,,,,,,,,1,,,,-\,,,,,,,:,,,,,1",,,,,1 

··r·--r--.. ·1 

·····:···· .. ·r····t .. ···-:· 

...... · ...... · .... -: ........ . ····r·····-~·····:·······i 

..... :~ ..... -~ ..... ~ ........ . .......................... ; ...... , ............ .. 

'. : ·i ..... , .............. ········ I••I•••···· ·.·.·.: '. ; ; 

0 l-;.~;..,__...l..___;,.....:.....;...'-'-i~-__;,_;......; ....... µ--,,.-.:_.......:...;_.,L....;...,,..,.;.,.,-"--.L.:.-,--,-L.,...,..,..,-'r-,;__...L,_..:..,,---';-:'-~ 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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APPrnDIX G 

km 229.8, Dempster Highway, N.W.T. 

General 

Investigation Program 

Results and Conclusions 

Recommendations 

Site Plan 

Borehole Logs (BH 43 and BH 44 9 including SPT data, moisture 

contents, ground temperatures) 

Photographs (Plates 18 and 19) 

Grain Size Curves 
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APPENDIX G 

km 229.3, Dempster Highway, N.W.T. 

G-1 General 

The large multiplate culvert at km 229.8 was observed to be moderately 
1bowed 1 in the centre (under the road) and boreholes were required to 

ascertain the cause of this deflection. It is understood that this 

culvert may have to be replaced. 

G-2 Investigation Program 

Two boreholes were drilled at the site on October 19, 1985, at the 

approximate location shm,m on the Site Plan, attached. Plate 18 shmJs the 

location of BH 44. One hole was drilled at each end of the culvert, on 

opposite sides. The maximum hole penetration uias 9. 2 m, and both holes 

were terminated in a dark grey frozen till, considered to be relatively 

thaw stable at depth. Standard penetration tests were completed in the 

unfrozen soils above the permafrost, to evaluate in situ density. 

G-3 Results and Conclusions 

The observed culvert deflection is believed to be caused by permafrost 

thaw and subsequent settlement. The culvert appears to be founded on the 

silt till stratum, and was probably placed at or near the original 

permafrost table. The permafrost 111as subsequently thawed by the I warm' 

water being channelled through the culvert (approximately 3.0 m of thawed 

till encountered in BH 43, below culvert base). The ground ice content in 

the permafrost is typically low (Vx trace); however, there are some 

localized ice-rich zones as evidenced by the high moisture content (66%) 

at the 7.0 m depth in BH 44. In general, however, it is believed that the 

.... 
EBA Englncrc,lng Con,ultant, ltd. & 
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Page 2 

till in this vicinity is thaw-stable, as the adjacent creek bed (see Plate 

19) shows no typical signs of high ice-content terrain. 

G-4 Recommendations 

It is recommended that an elevation survey be completed along the top and 

bottom of the culvert, from the inside, to determine if only the top is 

collapsing. The deflection noted in the top of the culvert could also be 

partly caused by lack of lateral support (soil compaction) on the outsides 

of the culvert. Construction records should also be checked to determine 

the quality and degree of compaction of the backfill. 

To assist in determining the cause of the settlements, a one-deminsional 

thermal anaylsis has been completed, utilizing soil and temperature 

conditions from this site, and from km 247.0. The results are summarized 

in Appendix H. 

.... 
EBA Englncrc,lng Con,ultant, lid. & 
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km 229.8, 
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RIP-RAP 
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AND BOREHOLE LOCATIONS 
CULVERT 

DEMPSTER 
SITE 

HIGHWAY, N.W.T. 

NOTE: Drawing provided by Nordzone Consultants Ltd. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

UJ 
...J 

SOIL DESCRIPTION a. GROUND ICE 
~ DESCRIPTION <t 
C/) 

GRAVEL(FILL) (GP)-angular S~~g2~AL 
gravel, cobbles and 
boulders (shale) UNFROZEN 

- fairly easy drilling 

- angular black shaly 
fragments 

- free water in hole re- T=+2.90°C 

SILT(TILL)-sandy, 

~ 
some 

rounded gravel to 40 mm 
diameter, trace of clay, 
damp, dark grey to black 

T=+O_. 37°c 

- augers grinding ~ 
FROZEN 

,....__ 

G ,....__ 

~ Vx 10% 
'--

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 9.2 LOGGED BY 

ORI LLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3) .t. 

1.4 1.6 1.8 2.0 2.2 
MQISTURE_ CONTENT 

10 I 20 

,_ 
.~ 

'\ 
I'\ 

' 

I/ 

I 
._ 
' 

\ 

19~5-10-19 

JRT 

229.8(NWT) 

30 

._ 

40 50 

1• N= 6 

I 

II N= g 

BOREHOLE No. 

43 

PAGE 1 OF 2 

This log is a compdation of ;;ubsurface condit,ons and soil or rock c/assific.1tm11 obt.1med from the fwld as well ,,s from laboratury testing of samples from thi! horehoh•s. Soil zones 
have been interpreted according to commonly accepwd practice. The change from one zonl' to ,mothl•r. as md,cated on the Jog, may be transit,011c1l and approximate in nature. 
Groundwater cond,t,ons rt!h•r only to rhos,.• obst-1rvt.>d .,r the runes ancf places md1c,Hed Jnd that mav v,uv with time. gt•olog,c conditions. and construct10n ,1cr,v,rv. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w BULK DENSITY (Mg/m3) ~ 
...J 

1.4 1.6 1.8 2.0 2.2 SOIL DESCRIPTION a. GROUND ICE 
~ DESCRIPTION MOISTURE CONTENT <t: I • I (fJ 

10 20 30 40 50 

SILT(TILL)-sandy, some rounde ~ FROZEN 
gravel to 75 mm diameter, 
dark grey to black Vx, Vr trace 

- augers grinding 
j 

END OF HOLE 

SFC. ELEVATION (m) DATE DRILLED 1985-10-19 BOREHOLE No. 

COMPLETION DEPTH (m) 9.2 LOGGED BY JRT 43 

DRILLING RIG CME 750 LOCATION km 229.8(NWT) PAGE 2 OF 2 

This log is a compilation of subsurface conditions and soil or rock classificar1on obt.1i1wd from the fiL•ld as wt.•// as from laboratory wsting of samples from the boreholes. Soil zones 
hav,_. been interpreMd accordmg to commonly accepted practice. The chang,.> from or11.• zone to anotht.•r .• 1s mdicawd on tlw log, m.,v be transit1011al and approximate in nature. 
Groundwatl•r cvnd1t1011s n•fer only to those obst.'rvt!d at thl• tlfnes ,111d places wcl1carecJ .md rh,1t muy vary w,th time, geolog,c conclitwns, and con.~truction uctivity. 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

:::r: .;; UJ 
I- ~ ...J 
a.. +-' SOIL DESCRIPTION a.. 
UJ (1.) ~ 
o.§. <( 

CJ) 

'-- - GRAVEL(FILL)(GP)-angular 
'-- - gravel, cobbles and 

boulders (sha 1 e) 
'-- -

'-- -

.. 1 -
~ - - fairly easy dr i 1 ling 
- -

- -
- -
- 2 -

- -

- -

~ -
.. •. - angular, black shaly · - -

- 3 - fragments 
.... -
.... - - free water in borehole 
.... -
.... -

.. 4 -.. -

.. - ... .... 

~ - SILT(TILL)-sandy, some 
- 5 - rounded gravel sizes, dark 
- - grey to black 

- - A - -

- - ---
- 6 -
- -
'-- - - augers grinding 
'-- -

.... -

~ '-- 7 -
.... 

-~ 
. 

cNIJ 01- HOI E ,x.~ m)-;:lllnP.rc: nl" nrf1 

SFC. ELEVATION (m} 

COMPLETION DEPTH (m) 8 • 3 

DRI LL
0

ING RIG CME 750 

GROUND ICE 
DESCRIPTION 

SEASONAL 
FROST 

UNFROZEN 

FROZEN 

Vx trace 

T=-0.94°c 

~ 

hn 

DATE DRILLED 

LOGGED BY 

LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 
I 

10 20 

"' "' 

,_ ,_ -
~ 

0 \ 

1985-10-19 

JRT 

229.S(NWT) 

• I 
30 40 50 

l's. 

" 

. ., 

I 

• N= 14 

"-

"' "' ~ 
""' -

'" 

BOREHOLE No. 

44 

PAGE 1 OF 

This log is a compilation of suh.wrface cond,t,ons ,Jtld soil or rock classific,,r,on obt,mwd from th1.> fwld as w1!ll ,1s t,om laboratiJn1 u•stmg of samplt.>s from the borehoh>s. Soil L011t.'S 

have been interprett!d ,,ccorcling ro commonly .1cc1•pt1.·<1 pract1c1.•. Thi• ch:mq,• !tom 0,11• ?Ofll.' to .111oth1.>r, as md1t-.JfNI 011 the log, may ht.• trans,tmnal ,md ,1pproximaw in nature. 
Groundwatt..>r COfld1t1ons H.'/e1 only to thus,· ohsl'lv1•d ,It th1,• t1111t•s ,md µ/.-ices mdu:,Jt,.'d .uuf th.it 111,,v v,uy with tmit•. !Jeolog1c cuntfit1ons, .md ctmstn1ct1on ,JCt1v1tv. 
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0201-4426 
October 1985 

PLATE · 18 km 229.8 - drilling 
at Borehole No. 44. 

PLATE 19 km 229.8 - General view of 
end of culvert and creek, 
near Borehole No. 44. 
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EBA Englnczculng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON, ALBERTA 
Phone(403)451-2121 

db eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ ___;D=-e=-mJp:..:s=-t=-e=-r_H...:.i..:,t.g=-h=-w.:..a.!..y--=-(_km_· _2_2__,9=-·-8...:) _______ _ 

Northwest Territories 

Project Number: ____ 0_2_0_1_-_4_4_2_6 _____________ _ 

Date Tested: __ :...;8:..::5=--=-1=-1_-...:.1_8_-'------------------

Borehole Number; __________ 4_,3:;__ __________ _ 

Depth: ____ __:6::..:·~5::....:.m:.:__ _________________ _ 

Soil Description: SILT & SAND - grave 11 y, trace of clay 

Cu:--------------------­

Cc: ---------------------

Natural Moisture Content: ___________ __,1..::8c_.,•c_.5'--· ______ % 

Remarks:-------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,1,2 .. 

1" 100 
3/4" 95 
1/2" 91 
3/s" 88 
No.4 78 

No.10 65 
No.20 57 
No. 40 S2 
No.GO 49 

No.100 45 
No. 200 41 

GRAVEL 
FINE COARSE 

SIEVE SIZES 
=200 =4 3" 100----~----....,_------.:::;.:-~.:...........:.,:.._..;.::......:;.:..~__.:;__.;.,:...,..:......--r--.;.;;......c..;;........,;-er---:---:----,, 

90 1,,_ .. 1,:,_ i,,_1,,_1,,_ , ,;UIH : . , t '. i 
80 .. : ..... l ... i ... UJU...... ... , , , 
,o n111 II : 

~ ,o n111 , , , , . , 
~ +ll 
2 . . 
w 40 .................. .. 
(J 
0: 
w c.. 30 .. ,. .... , ....... , 

.... + ...... ) ..... ) ....... \ 

10 •••:• .... • ...... . 

0 . : : . 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 
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EBA Englncctlng Con,ultant, lid. 

14535 -118th AVENUE 
EDMONTON. ALBERTA 
Phone(403)451-2121 

6rh eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: _______ D_e_m_,p'-s...:..t_e_r_H_i...;:g_h_w_a..c....y_(_km_2_2_9_._8_) ____ _ 

Northwest Territories 

Project Number: ____ 0_2_0_1 _-4_4_2_6 _____________ _ 

Date Tested: ____ 8_5_-_l_l_-_1_8 _______________ _ 

Borehole Number: _____ 4_4 ______________ _ 

Depth: ___ -...:..5_."""3_---'-5_. 8_m ______________ _ 

SoilDescription: SILT - sandy, some clay, trace df gravel 

Cu:-------------------­

Cc:--------------------

Natural Moisture Content: __________ 1 _6_. ~5 ______ % 

Remarks=------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

11,2 .. 

1" 

3/4" 100 
1,2 .. 

99 
3/a" 98 
No.4 93 

No.10 87 
No. 20 81 
No.40 77 
No. 60 74 

No. 100 69 
No. 200 63 

GRAVEL 
FINE COARSE 

SIEVE SIZES 

20 

10 

.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 

GRAIN SIZE - MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise·noted. 
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Limits, SPT data, ground temperatures and bulk densities) 

Grain Size Curves 
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APPENDIX H 

km 247.D, Dempster Highway, N.W.T. 

H-1 General 

The two culverts at km 247.D are experiencing some minor settlement under 

the roadway. Boreholes were required here to evaluate existing soil 

conditions, and to determine the cause of the culvert settlements. 

H-2 Investigation Program 

It was originally proposed to drill two boreholes at this location; 

however, only one hole on the upstream side could be drilled, due to the 

difficult access. Also, holes could not be drilled through the top of the 

embankment due to the narrowness of the road at this point. The one hole 

(BH 46) that could be completed was drilled through a sand bar, as close 

as possible to the upstream end of the culverts. The borehole location is 

shown on the Site Plan, attached, and was drilled to a depth of 6.3 m. 

H-3 Results and Conclusions 

The culverts at this location appear to be founded on the silt till 

stratum. The observed culvert settlements appear to be very minor, and 

are probably again related to thaw-settlement of the till, as in km 229.8 

(Appendix G). The thaw was probably initiated by construction disturbance 

at the site. The borehole log indicates that there is a potential for 

minor additional future settlement, due to melting of localized higher ice 

content zones in the till. 

For reference purposes, a graph showing the penetration of thaw beneath a 

single culvert in this type of soil is presented as Figure 1 (next page). 

This calculation is applicable to both this site and to the culvert at 

km 229.8 (Appendix G). The thaw depth predicted from this calculation 

correlates very well with the thaw observed in the boreholes (BH 43). 

.... 
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BOREHOLE LOG - PERMAFROST 0201-4426 
DEMPSTER HIGHWAY 

w 
..J 

SOIL DESCRIPTION a.. GROUND ICE 
:;E DESCRIPTION <l'. 
(./) 

SAND & GRAVEL(GM)-trace of SEASONAL 
s i 1 t J:"Rn,T 

UNFROZEN 

SILT(ML)-sandy, wet below 
0.8 m, olive brown to dark 
grey 

~ - some organic zones, wood 
fibres 

FROZEN 

6 SILT(TILL) (ML)-sandy, 0 some T=-0.59 C 
rounded gravel to 75 mm 
diameter, dark grey 

,-.-

....L 
0 T=-0.71 C 

dark grey to black colour - -
C - Vx, Vs 10% 

lenses to 
3 mm thick 

- water on top of a 11 core 
-
C T=-0.88°c -barrels 

Vx trace 

- ha rd d r i 11 i ng -r- T=-0.81°C -
END OF HOLE . I 

NOTE: Hole drilled on sand -- bar, near outlet of 
culvert. 

SFC. ELEVATION (m) DATE DRILLED 

COMPLETION DEPTH (m) 6.3 LOGGED BY 

DRILLING RIG CME 750 LOCATION km 

BULK DENSITY (Mg/m3)"' 
1.4 1.6 1.8 2.0 2.2 

MOISTURE CONTENT 

10 20 
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BOREHOLE No. 

46 

PAGE 1 OF 1 

This fog ,s a compilation of subsu,tace conditions and soil or rock classification ohr,mwd from th1• flt'ld as well a...- from laboratory tt.>!iling of samples from tht! boreholes. Soil .zont!S 
have berm mterprewd c1ccordmg to commonly .JCCt!pWd practice. Tlw ch.mg,.' from om.• zone to. ,motht.'f, ,JS 111d1c,J£1..'cl on tlw log, may b1.' tr.1ns1twn.1/ .md ,1pproximatc in nature. 
Groundwater cond1t1ons rr.ft.'r only to tho.W! observt!d ,It th1.• rmws ,md µl.1c1•s mdw,Jt,•rf ,Jfl(/ th,Jt m.1y V,lfy with t1m1•, y1.'ulog1c Coflditions, .md c1msrn1ct1on act1v1tv. 
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EBA Englncc,lng Con,ullant, ltd. 

14535 -118th AVENUE 
EDMONTON.ALBERTA 
Phone(403)451-2121 

db eoa 
PARTICLE - SIZE ANALYSIS OF SOILS 

Project: ___ _=:..D.=.ern:.:.:..c..ps~t.::.e::;,cr:........;H.c...i:....gL.h.:.;.w:..;:.a::...,_y ___ (_krn_2_4_7_._0_N_W_T_) ____ _ 

Northw~t Territories 

Project Number: ---=0..cc2c..=0....;.l_----'4-4_2....;.6 _______________ _ 

Date Tested: __ 8~5.c.---=-1 .,_1 ---=-19"'-------------------
Borehole Number: ----=B;,.:,H.:.....4c..c6:;__ _______ --'---------

Depth: ___ __...,_5_,_. _,_4_-_5.L.,.,__5<....!!rn,._ _____________ _ 

SILT - trace of clay, trace of sand Soil Description:-------------=-"------------

Cu: --------------------­

Cc:---------------------

26% Natural Moisture Content: ______ ;_c_ ____________ % 

Remark's=-------------------------

CLAY SILT 
SAND 

FINE MEDIUM 

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

SIEVE PERCENTAGE 
PASSING 

3" 

,,,2 .. 
1" 

3/4" 

,,2 .. 
3/s" 

·No.4 

No.10 100 
No. 20 99 
No. 40 qq 

. 

No.60 gg -
No.100 qq 

No. 200 99 

GRAVEL 
FINE COARSE 

SIEVE SIZES 
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.0005 .001 .002 .005 .01 .02 .05 0.1 0.2 0.5 1.0 2.0 5.0 10 20 50 

GRAIN SIZE...:. MILLIMETRES 

Tested in accordance with ASTM D422 unless otherwise noted. 


