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1.1

1.2

INTRODUCTION

‘General

This report presents the resulté of a field investigation and
assessment of potential borrow sources along the Mackenéie
Highway between Inuvik and TuktoYaktuk, N.W.T. The objective
of the investigation-was to locate and evaluate all
unconsoiidéted material and bedrock suitable for embankment

construction within a haul distance of approximatelxﬂfbﬁ% milqg)

of the highway location. | [7 /45 L

Procedure

The investigation procedure initially entailed a study of existing

geological data availlable from.the Géological'Survey of Canada,

and from two reports by Klohn Leonoff Consultants Ltd; namely:

(1) Granular Materials Inventory - Zones I and III - 1972
(prepared for Department of Indian Affairs and Northern
Development). |

(2) Grgnular Materials Inventory - Parsons Lake, N.W.Tﬂ - 1974

(prepared for Gulf Oil Canada Ltd.).

Airphoto interpretation was used to identify those land forms in
which gravel and sand Were most likely to be present, and Mr. Vern
Rampton, Ph.D.of Terrain Analysis and Mapping Services Ltd. was
retained to identify potential areas of shallow bedroék along the
route. A field reconnaissance was carried out in August, 1975 to

ground check potential sources and plan a drilling program.

An extensive test borings program was carried out in March and

early April of 1976. Work began at Inuvik (Mile 970) and was
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terminated at Mile 1043, some 15 miles south of the settlement of
Tuktoyaktuk. A total of 43 surface features and land forms were

investigated and roughly 300 test holes were drilled and sampled.

Field work and subsequent laboratory testing was carried out by
staff of the Special Services section, Design and Construction

Branch, P,W.C., Western Region.

Data Presentation

A 1:250,000 route map included overleaf outlines the route and
identifies 13 'Search Sectors', plus the features or land forms
investigated in each sector. Land forms which were drilled are
designated as 'Test Areas' and are numbered consecutively beginning

at Inuvik and proceeding northward toward Tuktoyaktuk.

The 13 Search Sectors are summarized in Section 2 with respect to

the quantity and quality of material available in each.

Appendix A contains 13 pages outlining the terms and symbols used
in the report, the classif ication system used for permafrost soils,
and a brief description of thedrilling, sampling, and laboratory

testing programmes.

Appendix B contains a more detailed description of eaéh Search
Sector indentified on the 1:250,000 route map., Lach Sector is
identified by a tab which shows the Sector Number and includes a
1" = 3,000' airphoto mosaic outlining the Test Areas
investigated; a 1" = 1,000' airphoto mosaic showing borehole

locations in each Test Area; plus a description of the feature or

land forms, materials encountered, volumes, stripping and
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recommendations for development. Test hole logs are also included.

Occasional test holes were drilled at random on the route centre-
line, These holes are shown on the 1" = 1,000' airphoto mosaics

in each Sector and test hole logs are included.-

SUMMARY OF RESULTS

General Geology

Between Inuvik (Mile 971) ané approximately Mile 1005,the
Mackenzie Highway élignment crosses the.eastern edge of the

Caribou Hills. Much of the relief through this section is a direct
reflection of underlying Tertiary strata that forms the cofeﬁof
these hills, although the entire area is overlain by erratic
unconsolidated sediments. The surfical sediments consist of
varying thicknesses of morainal, glacio-fluvial, lacustrine and
organlc deposits. They contain abundant ice including massive
icy‘beds. The hummocky nature of pértS'of the area is probably

due to a combination of glacial depositional features and

thermokarst activity.

North of Mile 1005 the highway aligmment crosses the boundary
between the Caribou Hills and the Pleistocene Coastal Plain. The
terrain north of this line is underlain by unconsolidated sédiments

well over 100 feet in thickness and containing abundant ground ice.

It consists of a complex of interbedded glaciofluvial, morainic,

fluvial, lacustrine, organic and thermokarst sediments, Bedrock

in this area is nowhere within 100 feet of the surface.




2.3

Potential Borrow Sources

Thirteen general sectors of potential borrow sources were identified
for field iﬁvestigation within three to four miles of the
alignment between Mile 971 and Mile 1043. To Mile 1005 the search
areas were concentrated where shallow bedrock was expected. North
of Mile 1005, search afeas consisted of fluvial or glacio-fluvial
depositional features which were considered potential source of

granular deposits,

Borrow Sources

Only seven (7) areas proved to contain materials of sufficient
quality or quantity for development as viable sources of .

embankment borrow. These sources are as follows:

Sector No. Mileage Material Volumes (Cu, Yds.)

1 972 shale 1,000, 000+

6 1000 shale, siltstone 750,000

' sandstone

7 1006 sand, gravel 500,000

8 1009 sand, gravel 1,800,000
11 1030 sand, gravel : 200,000
12 1034 sand, gravel 1,000,000+

13 1041 sand, gravel 300,000

All sectors are summarized in more detail in Table I at the end of

this section and are fully described in Appendix B.

The unconsolidated sediments above bedrock between Inuvik and Mile
1005 are more extensive and erratic then expected, and only two

sources of usable bedrock borrow were encountered within this




section, resulting in a gap of some 28 miles between proven
‘borrow sources. Therevare very few glacio-fluvial features which
could possibly be a source of granular borrow here, and there are
considered to be very few, if any, untested potential sources of
bedrock borrow that are within three to four miies of the
right-of-way. Additional areas that could be field checked would
include: (1) a northern ektensidn of the bedrock controlled
escarpméﬁt along the edge of the Mackenzie River delta from Inuvik
to Douglas Creek (west of the aligmment); (2) the glacial
spillway and surrounding area west.of Mile 995 toward Bonnet Plume
Lake; and (3) possible granular deposits east of Mile 990 and
south and east of Jimmy Lake. "It is expected that_if any usablé
bedrock borrow is found én the west side of the pre;ent aligmment
it will be too distant for economic use and an alignment shift

may have to be considered.

Additional drilling will be required in both proven bedrock sources
to define stripping and outline the preferred area(s) for

development of pits.

The unconsolidated sediments north of:Mile 1005 are extremely
erratic and variable and contain extensive ground ice. Tefrain is
very irregular where there are glacio-~fluvial deposits and; as a .
result, the alignment has been located on more level ground near
Eskimo Lakes and away from many of the glacio-fluvial deposits.
This has resulted in a second large gap in proven borrow sources
along the alignment = Mile 1009 to Mlile 1030. Therc arce granultar

borrow sources west of the allgnment within this sectlon, many in

the form of small kames that could be developed. However they are




too far from the present aligmment for economic use, and because
of the abundant lakes and hummocks within the glacio-fluvial
deposits, highway relocation into these areas would appear
impractical at first glance. Further field investigati%n along

the present alignment between Mile 1009 and 1030 would be fruitless.

' With the exception of the Sector 8 deposit (Hans Creek), the
granular borrow sources north of Mile 1005 are in kames and
gramular ridges that tend toxbe small, shallow,and contain layers
and blocks of clear ice. The drilling to date in the areas
designated as borrow sources has been sufficient to determine’ that
there is usable borrow and to outline the general areas for
deve10pment. However these glécio—fluvial deposits are extremely
variable and erratic, and intermixed with random massive ice
layers and blocks, and detailed drilling grids will be required to
define the limifs of the deposits and the preferred areas for -
borrow pits. The granular deposits are themselves relatively

free of excess ice (moisture contents on thawing are usually
between 5 - 10%), but large clear ice layers randomly éandwiched
between layers of usable material are common and can only be
outlined l?y detailed drilling pattens. It is considered unlikely
that any of the glacio-fluvial features could be developed for

quantities in excess of 100,000 cu, yds. without encountering

some clear ice blocks.
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APPENDIX A

Drilling and Sampling

A Failing 1250 rotary drilling rig was used throughout the field
programme, This rig édvances a hole by high speed rotation of
tungsten-carbide insert bits, and soil cuttingé are brought to

the surface by a contiﬁuous flow of pressurized air. Samples are
taken by coliecting cuttings at the ground surface. Although the
samples are disturbed, a specific depth can be sampled as cuttings

are,instantaneously.brought to the surface by the flow of air.

Holes were generally drilled to a depth of 30 feet with samples
taken at depths of 2', 5', 8', 11', 15', 20', 25 and 30'. . Where
much excess or massive ice was eﬁcouﬁtered, sampling was

discontinued. .

All samples were returned to the Departmental laboratory in
Edmonton, and werevisuallynidentifiéd, assessed as to relative
thawed moisture content, and tested for ﬁatural moisture content.
Additional testing was éarried out on selected samples from areas
that had potential as borrow sources - usually both grain size
analyses and Atterberg Limits were performed. Final borehole logs
were then prepared with~both field and laboratory data included,

for evaluation and reporting.

Soils Classification

Soils were classified according to the Unified Classification

System which is outlined at the rear of this Appendix.




Soil samples were also categorized in the laboratory using a series
of terms to indicate the‘relative moisture content of the soil in
the thawed state. The terms and their approximate relationship to

the Atterberg Limits are summarized below:

Relative Moisture Content Atterberg Limits

'dry'

© "humid'

'damp' plastic limit

"moist'

'wet' - liquid limit
'gaturated'

'free water'

The above information is included on the borehole log sheets for

all samples.

Ice Descfiption

The ice classification system used is a modification of that out-
lined in the National Research Council Technical Memorandum No. 73
"A Guide to a Field Description of Permafrost."” A brief outline of

the N.R.C. system is included at the end of this Appendix.

The N.R.C. system requires relatively large undisturbed samples

in order to establish if the ground ice is stratified, random, in
individual crystals, or occurs as coating on larger soil particles.
With the air circulation rig used on this project, the sample
cutting sizes returned to the surface ranged from chips of 3/4"

maximum dimension, to powder. Large ice lenses (1/2" or more)




could be_detected by close observation of drill cuttings, and ice
crystals or ice coatings could be determined from the soil chips,
however accurate classification of the intervening excess ice
formations was impossible. _During past testing programmes in the
N.W.T., technicians have had the opportunity to compare drill
cuttings with drill cores and have developed a 'feel' for ground
ice through visual observation of disturbed cuttings. ‘Therefor.e,
the classification of the ground ice that is recorded on the bore-
holg logs, using the N.R.C. symbols, is at least partially

inferred or estimated.

In addition to the N.R.C. classification system, the logging
technicians also used. a series of relative terms to indicate the
amount of visual ground ice. These terms and the approximate

relationship to ground ice are outlined below.

Relative Term . Vigsual Ground Ice

'nil! - - frozen, but little or no ice in
any form ~ usually confined to
dry spfface gravels or bedrock.

"low' - ice coatings, ice crystals and,

possibly, occasional very small

lenses.
"moderate’ - numerous small ice lenses.
'high' _ - continuous small ice lenses with

a significant amount of large

(1/2"+) ice lenses.




Relative Term ‘ Visual Ground Ice

l 'very high' - continuous large ice lenses.

’ 'ice' , — ice with some soil, or clear
ice.




GLOSSARY OF TERMS

Active Layer The layer of soil above the permafrost table
(in the area of this study, the active layer
usually freezes completely during the winter.)

Alluvium Stream deposits of comparatively recent time,
does not include subaqueous deposits of seas
and lakes.

Anhydrite A mineral, anhydrous calcium sulfate, CaSO4.
Orthorhombic, commonly massive in evaporite
beds. '

Annuals ' A plant that lives only one year or season.

Autoclave Expansion Laboratory test procedure as designated by

ASTM-C151-63 for determination of expansive
qualities for all types of Portland Cement
and aggregate reactions.

Berm : A horizontal portion of an earth embankment
to ensure greater stability of a long slope.

Biotic : Of or pertaining to life or mode of living.
Boreal Pertaining to the North.

Boulder A rock fragment larger than 8" in diameter.
Cartographic Pertaining to a map. In geology a‘cartographic

unit is a rock or group of rocks that is shown
on a geologic map by a single color or pattern.

Clay Soil particles smaller than 0.002 mm. in diameter.
Cobble A rock fragment between 3" and 8" in diameter.
. Colluvium A general term applied to loose and incoherent

deposits, usually at the foot of a slope or
cliff and brought there chiefly by gravity.




Conglomerate Rounded water-worn fragments of rocks or
: pebbles, cemented together by another mineral
substance which may be of a siliceous or
l argillaceous nature.

Continuous Zone That zone where permafrost occurs everywhere
' . beneath the ground surface including large
lakes and rivers.

{ Cretaceous The third and latest of the periods included
in the Mesozoic era; also the system of strata
deposited in the Cretaceous period.

Crystalline : 0f or pertaining to the nature of a crystal,
having regular molecular structure.

Delta Deposité An alluvial deposit, usually triangular, at
the mouth of a river,

Devonian In the ordinarily accepted classification,
the fourth in order of age of periods, comprised
in the Paleozoic era, following the Silurian
. and succeeded by the Mississippian. Also the
system of strata deposited at that time.

Discontinuous Zone That zone where permafrost occurs everywhere
beneath the ground surface except beneath
large lakes or wide rivers.

Dolomite A mineral, CaMg (C03)2 commonly with some
iron replacing magne51um, a common rock-
forming mineral. '

Drunken Forest An area characterized by the appearance of
many trees leaning in differing directions
without any apparent pattern to the direction
of inclination. This phenomenon isg caused by
differential thawing of ground ice.

Ecology The study of the mutual relationships between
organisms and their environments.

. Eolian Deposits which are due to the transporting
action of the wind.

Escarpment The steep face of a ridge of high land.




Esker

Excess Ice

Fauna

Flood Plain

Flora

Fossiliferous

Geomorphology

Geothermal Gradient

Glacial Till

Glaciofluvial

Glaciolacustrine

Gravel

A narrow ridge of gravelly or sandy drift,
deposited by a stream in association with
glacier ice.

Ice in excess of the fraction that would be

retained as water in the soil voids upon
thawing.

The animals collectively of any given age or
region.

That portion of a river valley, adjacent to
the river channel, which is built of sediments
during the- present regime of the stream and
which is covered with water when the river
overflows its banks at flood stages.

The plants collectively of any given formation,
age or region,

Containing organic remains.

The study of landscape and of the geologic
forces that produce it. It is the dynamic
geology of the face of the earth. It concerns
that branch of physical geography dealing with
the origin and development of the earth's
surface; features (landforms) and the history
of geologic changes through the interpretation
of topographic forms.

Change in temperature of the earth with depth,
either in degrees per unit depth or in units
of depth per degree.

Non sorted, non stratified sediment carried or
deposited by a glacier.

Fluvioglacial. Pertaining to streams flowing
from glaciers or to the deposits made by such

_Streams.

Pertaining to glacial-lake conditions, as in
glaciolacustrine deposits.

Soil particles smaller than 3" in diameter and
larger than 2.0 mm in diameter.




Ground Ice

Ground Moraine

Gypsum

Heterogeneous

Hummock

Icing

Kames

Karst

Lacustrine

Lichen

Massif

Bodies of more or less clear ice in permanently
frozen ground.

A moraine with low relief, devoid of transverse
linear elements.

Alabaster. Selenite. Satin Spar. A mineral,
CaS0y, 2H30. Monoclinic. A common mineral
of evaporites.

Differing in kind; having unlike qualities;
possessed of different characteristics; opposed
to homogeneous,

A mound ox knoll.

Mass of surface ice formed during winter by
successive freezing of sheets of water seeping
from the ground, a river or spring.

A mound composed chiefly of gravel or sand,
whose form is the result of original deposition
modified by settling during the melting of
glacier ice against or upon which the sediment
is accumulated.

A limestone plateau marked by sinkholes and
underlain by cavernous carbonate rocks having
subterranean drainage channelways that largely
follow solution-widened joints, faults, and
bedding planes.

Produced or belonging to lakes.

Any of a group of low growing plant formations.
composed of a certain fungi growing close
together with certain algae.

A French term adopted in geology and physical
geography for a mountainous mass or group of
connected heights, whether isolated or forming
a part of a larger mountain system.

iv
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s

Thg,lowwring Qf the Qexmafrost table due
to thawing.- g _

A mor@ or less irregular surface Wthh
reprasents the. upper limit of permafrost

The branch of scmence treating of the
systematlc description and classification
of racks.

Pertainihg to features of glacial origin’
beyond the limits of the glacier itself,
as...stréams,...dep051ts,...sand.'




Sand

Screes

Seasonal Frost

Silurian

Sinuous

Slope Wash

Sporadic Zone

Subgrade

Surface Degradation

Taiga

Talus

Soil particles smaller than 2.0mm. in diameter
and larger than 0.06mm. in diameter.

A heap of rock waste at the base of a cliff or
a sheet of coarse debris mantling a mountain
slope.

Freezing of the ground during the winter. The
term implies that the frost so formed will thaw
during the following spring or summer.

The third in order of age of the geologic
periods comprised in the Paleozoic era, in the
nomenclature in general use. Also the system
of strata -deposited during that period.

Winding or curving in and out,

Soil and rock material that is being or has
moved down a slope predominantly by the action
of gravity assisted by running water that is
not concentrated into channels.

That zone where permafrost occurs only in

‘isolated patches (usually beneath peat bogs)

The original ground upon which an embankment
is placed. ‘ :

The lowering of the ground surface due to
thawing of underlying ground ice.

A Russian word applied to the old, swampy,
forested region of the north...that region
between the Tundra in the north and the
Boreal in the south.

Coarse angular fragments of rock and sub-
ordinate soil material dislodged by weather-
ing (temperature and moisture changes) and
collected at the foot of cliffs and other
steep slopes and moved downslope primarily
by the pull of gravity.
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Terrace

Tertiary

Thaw Settlement

Thermal Conductivity

Thermal Erosion

Thermal Regime

Thermal Regression

Thermokarst

Thermokarst Lake

Tundra

Turbid

A relatively flat elongate stairstepped
surface bounded by a steeper ascending slope
on one side and a steep descending slope on
the other.

The earlier of the two geologic periods
comprised in the Cenozoic era, in the classi-
fication generally used. Also the system of
strata deposited during that period.

Settlement of a soil mass due to thawing of
ground ice.

The amount. of heat passing through a unit
cross—-section in unit time under the influence
of unit heat gradient. :

Erosion due to the melting of ground ice rather
than the removal of soil a

The temperature conditions in the ground at a
given point in time. -

The thawing of frozen ground due to surface
disturbance, increasing temperature, etc,

Uneven land subsidence caused by the melting
of ground ice. The resulting ground surface e
resembles the karst topography found in llme—\' o
stone areas. \3?

(Cave-in Lake), lakes which occupy depressions. ..
resulting from subsidence caused by thawing of
ground ice. \

Any of the wvast, nearly leVel, treeless plains ‘
of the Arctic Regions. i

Having the sediment stirred up hence muddy,
impure.

vii




EXPLANATION OF
SYMBOLS AND TERMS USED IN THIS REPORT

GENERAL. CLASSIFICATION SYSTEM FOR SOILS
Group | Graph
MAJOR DIVISION SYMBON SYMBOL TYPICAL DESCRIPTICN
| ~O
BOULDERS N/A Q LARGER THAN 8 INCHES DIAMETER
: | a8
IS .
" Qg . .
> COBBLES N/A LA 3 TO 8 INCHES DIAMETER
7 ()=
Q o ~ & | CLEAN B &4 WELL GRADED GRAVELS, LITTLE OR NO
« f2 o | GRAVELS GwW E { FINES
‘ ! o @ . b
i g Q&E (1ittle or -
% o 5 w5 2 |no fines) |G P POORLY GRADED GRAVELS, AND GRAVEL~
S IV b = R | SAND MIXTURES, LITTLE OR MO FTIES
3% 2882 [Dmry
i g & BS8°C CRAVELS - SILTY GRAVELS, GRAVEL~SAMD-SILT.
) — Lot A ‘ 4 MIXTURES
Z o SR (v.\rlth some
| £ S he 2o fines) GC CLAYEY GRAVELS, GRAVEL-SAND
| 5e 2 Rw o 1 CLAY MIXTURES
moE, o0 4 :
[=
53 . o (little ol s w | WELL GRADED SANDS, GRAVELLY SANDS,
G £8 Tfines) i LITTLE OR NO FINES
o 859 no fines :
c wop @ S P 1 POORLY GRADED SANDS, LITTLE OR NO
! Do~ FINES:
® 1 2<8Y [pmry
Q 0 @ 0 = - M
A 225 | sas SILTY SANDS, SAND-SILT MIXTURES
E 05 (with some i
g & fines) CLAYEY SANDS, SAND-CLAY
| o MIXTURES
| =
‘ 8 S E W50 | ML INORGANIC SILTS AND VERY FINE SANDS,
| N |, 208 L ROCK FLOUR, SILTY SANDS OF SLIGHT
| 2 |15 gesg - PLASTICITY
z o IBEL8° W 50 M H INCRGANIC SILTS, MICACEOQUS OR DIATO-
g = L MACEOUS, FINE SANDY OR SILTY SOILS’
+ LD~
v £ < ., T INORGANIC CLAYS OF LOW PLASTICITY,
B o BT L GRAVELLY, SANDY, Cf SILTY cuws,
©ws_ 1 554 LEAN CLAYS
QA o>~ 0 U e 42
2% 1%= 538 |aoxw osox| €1 INORGANIC CLAYS CF LUEDIUM PLASTI-
el o St B L CITY, SILTY CLAYS
n © wt Y O
O c Q4 O [
%'_4 c 2 e ™o W 50% CH INORGANIC CLAYS CR HIGH PLASTICITY,
=Ry Laad FAT CLAYS
+ RS e P £
2 low = o W o50% | OL EEAYERAY ORGANIC SILTS AND ORGANIC SILTY
. g |Zwd® §F S ais] CLAYS OF LOW PLASTICITY
— <1, [+ < = w_:{ 45 "-\'-'.‘z
- Ul 1 0 O N et PR P
R R W o50% | O H [GabiEEes] ORGANIC CLAYS OF HIGH PLASTICITY
£~ - b
HIGHLY ORGANIC SOTLS Pt [ BHDRUN AT AND OTHER HIGHLY CROAIIC SOILS




NATIONAL RESEARCH COUNCIL PERMAFROST

CLASSIFICATION SYSTEM

Permafrost ground ice occurs in three basic conditions
including non-visible, visible (less than one inch in

thickness) and clear ice. .

A, Non-visgsible = N

Nf - poorly bonded or friable frozen soil
an—' well bonded soil, no excess ice
Nbe_ well bonded soil, excess ice
B. Visible - V (less than 1" thick)
Vx - individual ice crystals or inclusions
v, - ice coatings on particles
Vr - random or irregularly oriented ice formations
VS - stratified or oriented ice formations
C. Visible Ice - (greater than 1" thick)

Ice - ice with soil inclusions

Ice + soil - ice without soil inclusions

A more complete description of this system is included in NRC

publication TM 79.




Sector 1




i

SEARCH SECTOR NO. 1

Landform and Location: _ A bedrock controlled escarpment located
one to two miles east and north of

‘Inuvik, and at approximately Mile 972 of

the Mackenzie Highway.
i Designated Test Drilling Areas: Areas #1, #2 and #3.

Material: Shale ~ soft to medium hard.

Y Stripping: ' Probably nihe to ten feet.
i Volume: : Unlimited.
i Conclusion: ' Excellent source of embankment borrow.

Suitable for large scale development.
. : Area #2 considered the best area for a

lafge'borrow pit.

No._ 1- Sector Topography

This search area is a portion of a bedrock controlled escarpment that
begins immediately east of Inuvik and continues ﬁoward.the north. The

escarpment is a line of demarkation between uplands to the east, associated

with the Caribou Hills, and the modern Mackenzie Delta and adjacent
terraces to the west. The uplands are covered by variable thicknesses
of glacial till and isolated patches of glacial outwash, most of which
contain an abundance of ice, in ﬁany cases massive ice. There are three
narrow, but relatively deep erosion channels or éanyons cut perpendicular

. to the escarpment within the areas test drilled. Retrogressive - thaw

flow slides have developed in the surficial ice - rich sediments along the




rims of the canyons, and thé faces of these slumps have retreated some
distance back from the rims and from the escarpment. As a result,
overburden soils over bedrock are thinmest and relatively free of massive
ice near the edge of the escarpment. Mud flow debris from the upland
slumps have been deposited in the bottom of the erosion channels and on

benches adjacent to the rims.

At present a large number of shallow failures confined to the active layer
are present along the canyons. Thes; are a result of a recent fire

(four to.five years), which caused the active layer to thicken and shallow .
ice-rich sediments to melt. A schematic cross-section across the rim of

an erosion canyon through the escarpment is included overleaf.

No. 1-—Materials and Quantities

A total of 31 test holes were drilled along the escarpment. There is
shale at depth throughout the areas drilled, although the overburden soils
are widely variable in terms of both depth and ice content. 1In general,’
overburden is least along the edges of the erdsion canyons through the
escarpment, however the lateral e#tent of the shallow bedrock along the
canyons is limited. The minimum overburden encountered was in the order
of nine to 10 feet, most of which was ice-rich silty  c¢lay which is
unsuitable for'construction use and will have to be wasted. The maximum
depth drilled was 110' into shale in hole #11 in Area #2. The shale is
described as soft to medium hard throughout and is similar to the shale
used for construction from Mile 964 to Mile 971 (Airport to Inuvik). Using
that as a basis, the shale can either.be drilled and shot, or ripped

successfully with heavy equipment.

It is estimated that in excess of 1,000,000 cu. yds. will be required from
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this eécarpmént hence a large pit will have to be developed. The most
promising zones are near holes #1 and #2 in Area #1, hole #5 in Area #1,
hole #1 in Area #2, and holes #8, #10, #11, #12 and #15 in Area #2.
Further drilling is recommended to isolate the preferred borrow pit when
the final route locatidn up the escarpment is selected. Some
consideration is being given to a route up the canyon between Areas #1
and #2 on the photﬁnmosaic, and if this location is selected, it may be
possible to develop the required yarﬁage by 'daylighting' a borrow area

along one edge of the canyon where the overburden is. shallow.

The shale is frozen throughout and occasional thin ice lepses were noted
in some holés, however generally the shale is relatively dry with a

moisture content near 10%.

All borehole logs from Areas #1, #2 and #3 are included on the following

pages for easy reference.
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Sector 2




. SEARCH SECTOR NO. 2

Landform and Location:

Designated Test Drilling Areas:

Material:

Stripping:

: . Volume:

Conclusions:

Hilly terrain south of Noell Lake near
Miles 979 - 980 of the Mackenzie Highway -

roughly seven miles north of Inuvik.
Areas #4, #5, #6, #7, #8, #9 and {#9A.

Variable: - fissile decomposed bedrock -
shale, siltstone, sandstone plus some

sandy gravel.

Variable - no stripping on the top of
hillcocks - rapidly increasing on flanks

of slopes to 20'+.

Volume on top of each hillcock where
stripping would be minimal is in the
order of 20 - 25,000 cu. yds. - thus
could possibly obtain a total of 100,000
cy. yds. in Areas #6 ana #9 combined

(two hills in each Area). Further borrow

would require extensive stripping.

Areas are highly visible and pit
development would leave obvious scars,
Because of stripping required to develop

substantial volumes here, this source is

not recommended.




No. 2 -Sector Topography

This search area is in an area of hummocky terrain immediately south of
Noell Lake at approximately Mile 978 of the Mackenzie Highway. For the
most part the hummocks are attributed to either the glacial origin of
the surficial deposits, or a combination of ground ice and thermokarst,
however some of the higher hills have bedrock cores. The tops of the
high hills are relatively bare of glacial till, whereas the flanks are
covered with either till or colluvium.  There are isolated high points
in Areas #6 and #9 which have weathered decomposed shale, siltstone and

sandstone chips on the surface.

No. 2 -Materials and Quantities

A total of 31 test holes were drilled here in Areas #4 to #9A inclusive.
The hill which comprises Area #6 is the highest feature for many miles
and contains two points that have bedrock partings at the surface. Test
holes on these exposures e.g. holes #6~2 and #6-12, revealed‘good borrow
consisting of fissile shale, siltstone, sandstone and bentonite beginning
at the surface, however adjacent test holes off the exposures but within
200 feet,encountered extensive ice-rich till and/or colluvium above the
bedrock. Thus the bedrock cores here have very limited aréal extent, and,
while there is some good borrow material available, the stripping

required on the flanks would make development of a borrow pit impractical.

Area #9 has similar cores of good borrow material with very limited areal
extent - e.g. holes #9-4 encountered 30' of excellent rock borrow, and
hole #9-8 encountered 15' of sandy gravel, but adjacent test holes

revealed much ice rich material. Thus development of a borrow pit for

the limited material available would be impractical.




. Areas #4, #5, #7, #8 and #9A contain no usable material.
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Sector 3




SEARCH SECTOR NO. 3

Landform and Location:

Designated Test Drilling Areas:

Material:

Volume:

Conclusion:

A series of small glacio-fluvial deposits
- possible kames and/or crevasse fillings
- west of Noell Lake at approximately

Mile 984 of the Mackenzie Highway.
Areas #10 and #11.
Minor sand and gravel.

Very limited - less than 25,000 cu. yds.

total in several small features.

Unsuitable for development. Features are

very small and shallow.




K




W




. ” .
ST . T slail
;4 L ) b g i i Wi
g ; Byt §h b R e S L
; bl . g o ) i SLELB .
# A v B > el "
,mm,, g P . : 2 v
pe g i \ FET
: : . A
: 4 ity #
el ,
- N i
: >
. K
& B
: &
3
i '
g
i ' X s
. iha i E
2 : ol ’;""w
. e e R
i e “yp

\ o il I

«w i ‘__.,n.ﬁ‘- C e
m "" i {1y P R P
T L v”{fﬁ(w\t ,\;\-w i W ;

it iM‘ H..
Wi i i
A ,\:?’\ K \M u‘,, wi%
AR s d,.»%,u

s
me

e e T

" iy

i

i i g ik

EAERECIRE:

i ,«ﬂw o

e
L

e it
o e N,
i i i 7 3 i

Nigh b
(TR

Fad e LA
R i e "& ' s o g Bul
s A i _\‘.‘,‘.\N s »,’w A Mo e e w\\'z\ Lt O e R
G Vi i e i ) y & ,m,.r* “‘ﬂ“h bty n M AN o o iR W ;w ,
] (R L ey \w‘ PR . i }o\ v 3 i : § L 1"”‘“ ; -
i e b ; ewu/\ ,g, i) . AN i q S
R AT AT :
o el y :
i “r i - . .

3
)

NM“&‘Q;;,' A

\, M’W‘"” PR i i Qn;xm{,e’ 0

“%Ww&\ R TR A BRI W .

iy !—







.Dm» n.vpl/D)./ A0 vy D.leom

” | .

2z

oz 0.
o o

9 Vr) - L &1

- ] vi
4] F 21
ot . o

1
\S
>
I
>

v ﬂ.ﬁwnm_.mm,\ S
AT,

g pe _
ADNS, - AV | o
nZ { . .
PS5, Y TP } J
SHEVYN Y g| 1% |%|% % [FP* oo .:.w-m_.: os _o“._s:." oz 3 ~ e ns P 3 N B
g ﬂu P - - qinan JiSvig - m.m. _mlm oz » ham..mﬂ“ i
—— - - - : -
IR BIIE RS {3NNI0A 3T4AYS 40 %) 1NIINOD 301:0 A8 ga LZI33 5 38 EE g
h . » [~ -l X,
Tal-e BT {1KOI3M AMQ 30 %) LNIINOD M3tum:=O |23 NOILAIHISIG (S § NOILdINDS3T WoOS EOlAzp 2 Tiw~ Tp
- S - P i
13awOnl s'9'al guw ) 3] 2 oA YNy g 30 g 2 ‘ =2 |
21S -NIVHS ] o
o
A313] NOILV1393A ] “IOVNIVNG 32vIuNns OWT o] PARRISESTT Cxl
II0H 153y - "z N b I
1353101 -39¥NivH | “ON 010KduI¥ IUS Jer a3 1ma S1va ON3 Q1374 bl
AN AR il

YAVNYD “SHHOM DI TBNd J0 ININL HY4IG - ? o



ve ﬁ i
2z 2
9 ) SR l@ -
oz \,Dz.d.w.. o
A 8i A~ & .
ﬁ - A
9 o
T I bl
2 . 2!
= 3 P o | 4APH Rk =~
R_™NoC . A=A r
6 NG vy e
S 9
| B mog, _
-] * »
i
i
2 1oy re
o) B Lomy |
0\0 0\ D\ 0\ + 00 008 [+]] o8 [+ ] Q2 e - ;
SHETHIY um nm . so so faol dinom* Caisuia ~ mm 9¢ ww m uwwmu_.;
°3(28| 2|2 [ {INNT0A 3T9KYS 40 %) 1N3INOD =7 |m2 |- - mm mﬁnm“mm_mm
- cm ~al B ° - (1HOIIM AHT 40 %) IN3INOD MIlvm: O |53 NOI1dI5530 mm NOIL4IDS30 Yos |23 23031 PR
Bawon! so'g| 3uwl | < u%%ﬁmum E L] £ g 173 2 _ ;_ |
T L A3l o ‘NOILVIIDIA 39YNIVEG 3oviEns] BWT o TuﬁZO#’Yuﬁ% o
410H 1834 135350] 39vNIvH] -ON OLOHIOTY 3ﬂimwﬂm.j&a 3lva ONT a3 KT
AVMHOIH  SIZNDIOYA LY¥Od3Y I70H TN ~ AN T~ ST N
YAYNYO SHIOM A8Nd 40 ININ I HY430




O, ~®¥\° 20 Woyo
AN o~ 9y LJAW ~ T/ <

B PFYE' =
vz vz
22 22
SR >/ Pk ? 0z o2
8 o
9 ' =
J
- | oo H A R
vt vl
w\ 2! | b 21
AREIANT - .
INTEN O [2¢-BR AQnwc,
“L b Wakw1D ~ s, ©
{ ApA N
Yorfrey -3¢ | ,) ) | ‘ -
3 s
KB
IS D DY mm, 266 % RO .u.w
v A v
T Ktasngny)
&z& Al %.u tw\“ O— 2 \/V..de anZdw 4
w =S 1= 2 W 2
o, o, +00C [r]4] » i
owonas | g) gl %% Ol 2 e T gel23l * eles]
- wglesl 2 lEle s (INNI0A 3T4WYS 40 %) LN3LNOD 321:=0 (2% T CIIEF R RPENSY
gt ] N (1WSI3M ANO 30 %) ANILNOS H3iwm:= O | 2| NowLawossa 5% NOLLAIEISI0 WOS  (ECEZ| 2 T aTias
__um::z”ﬁ s'o'sf 3wl < ° uw__mmw._ﬁum P ] PR R
fﬁax leas A373| ~ ‘NOILY4393A | -39VNTYNG 32viuns| DA o] T ANOHANDEL FEE
135440] SYNIVHI | 0N 0L0H48IY I %l 637080 310 9N3 Q134! NMa
_ AUMASIH _IIZNDIDVW ! TSAB1 - SUANTN
 YOUNED ‘SHHOM OiBMd 40 LNINLYVLIg 1¥0d34 370H 1yd M




.an\..w./oj Ela Zou.omr

NSG-0g -\

¥V BUATG =
e
s
ez 22
. . F . va
AT Y - TR 7 0z SRR o2
Ji RKBAD
8 Adrv=, e, o
~_ 1 —Iﬂ .
\ Q A ot 91
AN b 2 R .m.nﬂﬂ&&!& Re
N e N, i
L
1N . ey~ AYD
g eg-py g8 o
A !
VS . o YA l.u) o
e ez &+—ts .
\
? )
L R1AY Av i B 1 W
1 '
_ A
af_ e 4 s
il -0 C z FEONNS, MuAYa 2
m. .
o, o, ] as (OO0 . 28 ha
o Duwenaw |og) g% %t TS T i, T F T lza # |oelee
V- U%mm B ElE et CINNI0A ITJWYS 40 %) LNILINGD 304 T mm 5 a RS EH T
HW!MEDZ s'a'sl 3m M. m NMWM*#WM_MM { LHOI3M AMO 40 %) INILNOD HIitwm: O [I=x Zom.rNWN__Umwﬁ mm ROILAIHIS2] oS WO mw M ~nih 23
JioW  1S3: >u4wﬁhuwu¢ “ ,ZO_Hdhuaubﬁ _ $IDYNIVEQ 32vins .I&...A& Gyt AR D 334 awy
. ) ] JOYNIVHD ON OLOMdMIY @WHOWJJ_UD 31va ANF G304 [7F. T3]
“KUMHOIH _JIZNIDVWN < -
. YAUNYD ‘SHMOM 2178Nd 40 ININLHYLIC 1¥0d34 370H T1NH0 AT - ATATIRY

- \ _ -




e F o
22 22
oz 0z
R 48 81
w
: 'l Si-TeH 30 Woi o)
A¥50 f -Lm: s - J oA
- ®l . nnm?.qm L8] vl
2 AWS - AT 1] -
.m.-..%iwqﬂ 0 o;,-.rw A
“ ot ar
Fhonl-yp o _Qrﬂ_n@ \,.S%V 0
N . I\ mu J,OU .

% v M

1
hwg - )0
: L 4 oY i
SuHvNIY 3| 2% | % |% | % |*oo oo %M.mr_ > uo_m_m_._hu % 3% ~ N,M 230 _1u ‘e
NER ! = et R c i

..Kam.nn;\ A!hunwmmi mm mm w m ; m (INAT0A 39AYS 30 %) LNILNGD 391 : 0 mm mu mm mm m mm_mm“_mm
— 1 7E2LE {1H(3M AHG 40 %) INIINOD yItwm: O |23 zo_pmu_umunua g NOLdIMOS30 oS mu LI *maF

paawnnt g'o'a| 3ua f < 2 u%.%ﬁﬂum 7 : M _ g 2 _ |
B A313] -NOILVIIOIA | -39VNIVHG 3ovaung 2V W FTIANG A no11 Ox3.
1M 131 g 135340] 39YNIVHD ‘ON_OiOHdurY O e ON3 01313 NMQ

AVMASTH _JIZNDIOVA TSIV LT ST
VAYNYD “SHYOM D1 78Nd 40 INIWLYYIIQ 1804349704 140




_ _ G -Toyw 3o Z@#&@

ﬁnlh 2 13
v2 [y
2z zi
oz 2\ YRy 0%
 8i <, 7d5thoZ .

: o L o1
&
gz ly-§7T
vt ot
. 2 -
q
“FopvAat-th ?
\ o o
SN
I A .
-~ Séwv_vnm -\ i =) °
9 ]
AN l-ST RN
v v
A b - Ty, - Tontig) b | i
_ 2 .
.ui.a:uz o anOW’ JAK 2 i __.d __ _ m P4
— AaNTS mbve, ~651D ¢ _m
bl EAIE ¢
- - % 1% % | 9% [Fo0r  aoi (] 0% [T 02 «r ‘dll ] X *
swmss gl gl % [%]% s L, e i M
<) -\ - SR T R > {INNT0A IVJWYS 4O %) LNILNOD 32i=) [A 2 A w2550 7 ..m"mm 33
| Telve 2 ° {IHOIIM AMG 30 %) INILNOD M3Lwm= O |33 Noirawssag g3 NOMJIISI0 Wwos  jEe il I TIRARIRZ
.um::zm s'a'al 3w <| < il Ay g 2 m $2 ;
- N A373 -NOILY1393A | ‘3VNIVEG 32VHNNS DAY o] PORCWERS T a3
HoASaL 135340] IOVNIVHD | ‘ON_oiouduiv | M hig a3 18g 31va ON3 =735 toaqg)
AVMHOIH  JIZNINOYIN ' IR YA
VAYNYD ‘SHYOM DIT8Nd 40 LNINLYYLIA 180d3¥ 310H THg .

o N e






vz i

¢z 22

oz 02

8t 8t

9 & - unJoJ 30 Zohro@ L 91

" =\ "

e 21

o1 \ ANSDST WD o
SEAIRNTI ON° A? s

. ik
)
¢ Aoy v
[ IA¢
z z
SHUVYNIY gl =% |%]|%|% [FO <o ..._m.n_.: os _omn_,:._ oz 2z w |nw| 2 .
| m<iz2 aineIt ETPTIS M - o £ e 0 I

» s 2 @ v | o el o FEICm| ox [ Jg1S® -0

g0 U% SEINE R R R (3WNT0A 3T4AYS 40 %) LNILNOD 301:C) |m 3 ga <2133 3 (3353133
—§72[-el? o (1H3{IM AHO 40 %) LNILNOY ¥ILwm:=O | 33| NOILIYOSIQ §3 NoldMosIa wos  ES|23) < J_....um

- ot 2 I i gt
13ER0ND s's'e] 3uw] < 1216 Nives z 2 _ J |
390 1S3 A3 NOILY13934 | “FIUNIVEG Idvduns] | BIlN/ o[ AIANTY Y no31 and
13s410] -39wNivHI ] "ON oLoHduv{i{hlcy 037 wea 3iva L ENRET) NG
AVMHOIH  ZNINDVYIN AV L - W TAWN
. YAYHYI ‘SHHOM 118(d 40 LNIWNLHYdIq 180d3Y 370H 7H0 | .




se, bl | __°% TR 20 woneg

P56 (Gl Y3 =
vz vz
: 22
J) ] £44
A Y 9 L NI 02
/w/ 8i ~”
\ THETY @y i
9 -
SATTY 9
: VI
| 8(8¢]- 1) —+4 ) o
\ WIS, - A o
il )
R0y | .‘f, 2
\ ol ¥>| d? uw o
Lyl - . :
_ : . w
e IV - by _ >
P v Crvenoy b
=+ S
TR b 159 - 9T 2 A STRwYy S 2
rm‘.ﬁﬁu S - QN
! 3=
i 0 S O Y (R R DT
| = MONRAZ] 5|58 m i{c|% (INNI0A 3TANYS 40 %) LNIINOD 301 R 3a Hm“mm #i33'58l3e
: Tel-el £ {1HOM3IM KNG JO %) INILNOD ¥AivM:=O 23| Norraeossa (8¢ NOILdIDS30  TioS wu_mm S "SRR
azamnnl s'o'a] awwl <[ < uwmﬂwm.ﬂ_umm 9 m g _._..m 3 __
T 1o 134 A373f NOILYLISIA] :I9UNIVHG 3oVIHNnS 2N o] HIANOWA K33l an
RIS w_ﬂwzmmmﬂww 3OUNIVHI | ‘ON_ GLORJuIV [ hl 2 18318d 31va oN3 07313 Nwa
N U v . [ P TAVYCL
YOUNYD ‘SHUOM OIT8Nd 40 ININLHYJIA Eomum_ 370H T ANt X- e



_Qn,n.-wJQj 30 ZOBIOMV

/ v

/ 2z A .PA..JJQ @z

N STRREY

/ 8i rﬂwnl o
ﬁ A 9 ANS RV
A abeiiy] - /q, m | "~
% ! 2 2
‘ 4] 21
Lr,w LY -C
ﬂ Ol b CHi

abavst 109 g, o | AN e

3
s [U TSI G S w
X - RS
‘\
L~ - -
i R C T @A AR Ry v & 2 ST e i ,
hd Th.:@ pﬂZAﬁ.k » m
2+— i
ESEA : i
SHHYWIY go| =] % | %% |[% {*°> oo 152 o8 or o2 — B
3438 qinert™ 1 suisvae 3k - ERIES h elxul
Eg « o - - = w - =i
1 .—.ﬂa%nm SB|ElE g > (INNTOA 3TSKYS 40 %) LNILNGD 30i:Q) (a3 7a HEHE muw P
s - ™ e a [ Lim~lm
_ ] e . {LHOIIM AHQ 40 %) ANZINOD d2lwm:= O 23] Noliaiyossg §s NOILQIHO$3T  Mos  rEeXL| 1. YiS~ilg
— e~ 132 ISKIVNY 391 I b
Bawont s'9'e | 3w 27 2z 4 u_ m Fo
- i L
300 s34 LERE) - NOIS¥1393A | ‘3OUNIVHG 30v4ENS O o ju%ﬂ,,odl SEEN an>
| SR - 13s440] 39vHivHD | . ‘0N OL0KduIY JL IR ERRLT ug oN3 093131 rwo
thIQI HZNIMIVN Sk AT VN
o YQUNYD SHHOM DITEND 40 INIWLNYLIG 1¥0d34¥ 370H M0 . \



vz ﬁ - )
F44 s
oz o
a .
) £l _ S\ -l 20 oy | s
TRy oy - - - H dligr) ;

L s
/ - ™
ot
// & o | 21
TR 81 4 SR
/ or ] .m;&@..env . H ar
KD?JW B
Wy Dy - P o m> RS, ~ 8 P e
// \ _ﬁ . m
X N o : 9
RS Beiswr - 40 Y ANy asd __ V
7 vy LG GNTS ey : "
T STy J
LS p) YL 2 AN, - Y
! oh o S ~Rery ™ ]
- % | % J og [ oz jro0 oo 0§ 08 o Y] - k- lﬂ.&wh - e
p.ux..ﬂ.h.uupm:mq!.uz o ﬂm me sn - 3o w,_nn_vw... _u_w_ww..._u - m E Mam .w .~. x e : cu
q.rﬂ.. - mwmmw mm ”m W m .n..‘.. m {INNTCA 3dWYS 0 %) LNILNOD 30§57 mm MN .HWNW : mw mm 33
m o fTel-al ? S (LHSIIM AHO O %) INIINOD w3twm= O |23 noiraosaa mm NOllawdosag wos xS it T~igclay
m?:ﬁ so'a} 3w 328 ey 1) g o _ _
J10H 1535 A313] NOILVLIO3A | 30VNVEA_35v49RS WY o[ WoAS5, 7
o i+ s ST w_szmwt& 39vNivHo | ‘ON O10Mdsiy [ W hicy 0370 3tve S e
. VYN ~NITHR - T .
e e YAYNYO *SHUOM O1END 40 ININLHVIIQ 1¥0d34 J70H TUHQ AL - T

. .! e




vz
b ».
zz
2
oz
0
8i
@
9 1S Tey 40 lyoyo
. : AL 9
S ¢il-og - el Y,
S BN 20U 3y ’
21
o TN*
=D\ AN
ot
al
“PARANER
LR i 8 0
\\ N e
ITRAD 9
lm..u.nﬂ».w.mwr.w 3 V4 -1 \K AM.? > 0
Pt . o=,
< hong ~ A ™ /"
WS 9| R ..\go b z Ve _.N
_ b NVDUO M
1t
SHEVHIN e ] Y% a4 % o + 000 ool 08 T oy 02 _— e 1 1T
e socmz 3= Mﬂ el |wla M.__uh.__._ _u_.m,_._m.-_q..__u . mm ~ mm n.-m t e
\ S B R R (INAT0A 34AYS 40 %) INIINOD 3= |m % 83 R EHE T
e mewd BT e {1H9f3M A¥Q 40 %) IN3LNOD ¥3twm: O |23| nonraiwossa (S e nOILdINdS3a wos  [£SiER| 2 "jTAISE
HFWONL §'a'g | 3w f <] < uw__m-zhum e § 8783 _ |
—— | 9 } ;
I0H 1§31 >u4u—$m&o_ NOYIVII9IA| ﬁ :3OUNIVEA 35VA5NS B ] FORSOY L5 5T] eyt
s : 3OVNIVHI | ‘ON 010Hduiv |[IH B a3 Tiwa 31ve ONI Q1313 [
AVMHOIH _iZNIHIYA s = SRS
e YAUNED *SHHOM D160 40 LNINLHVLIG 180434 3710H 4q AN ,\4-.552,.



Sector 4




SEARCH SECTOR NO. 4

Landform and Location:

Designated Test Drilling Area:

Material:

Stripping:

Volume:

Conclusion:

The narrow canyon of Douglas Creek which
has been incised to uﬁderlying shale
bedrock through a morainic plain - three
to four miles west of the Mackenzie

Highway near Mile 985.
Area #12.

Ice-rich lacustrine silts .and clays and

glacial till over shale bedrock.

Probably 20 - 25' to usable till. Shale
exposed at the bottom of the canyon

probabiy 80 - 100' below the plain.
Unlimited.

Unsuitable as a borrow source because of

excess stripping.
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SCALE 1:36000  (APPROX 1"=3,000")
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Sector 5




SEARCH SECTOR NO. 5

Landform and Location:

Designated Test Drilling Areas:

Material:

Stripping:

Volume:

Conclusion:

An eastern extension of the Caribou Hills
that has been dissected by melt-water
channels. Located some 25 miles north of
Inuvik at Mile 996 - 97 of the Mackenzie

Highway.
Areas #13, #14, #15 and #16.

Poorly indurated sandstone which reduces
to fine wet sand or silty sand upon

thawing.,

Probably five to six feet in selected

areas.
Unlimited.

Not recommended for development. The
fine sandy material is wet or saturated
upon thawing and would be subject to
severe wind erosion in an embankment on
the open tundra. In addition there is

better borrow roughly three miles to the

north (Search Sector No. 6).




No. 5~ Sector Topography

This search area is part of a broad ridge some 200' above the surrounding
terrain that is an eastern extension of the Caribou Hills. The

alignment crosses the ridge between roughly Mile 995 and Mile 1005.

The high ground has been glaciated and meltwater has.cut large spillways
that dissect the uplands. There is a variable thickness of glacial till
on the high ground which forms a flat to gently rolling morainic plain.
The till commonly contains exesss ice in the form of ice lenses, wedgas
and massive ice. In some cases where icy materials have been exposed
and ice siumps (retrogressive - thaw flow slides) have developed,
terraces have formed along the spillways or surface depressions have
occurred. The spillways have been partially filled with alluvium from

tributary streams and colluvium from erosion of the bordering escarpments.

The most common "bedrock" type in the area adjacent to the highway is
unconsolidated or weakly consolidated sandstone. There are also |
interbedded clayey seams and some shale and siltstone strata. Continuity
of beds is limited hence there are variations in bedding sequences from
locality to locality. The degree of induation and consolidation also
varies even within unique stratigraphic units. There is well indurated
sandstone exposed along the creek in the bottom of the meltwater spillway
west of Area #16 (see 1" = 1,000' photo), however this more highly
consolidated strata was not encountered at a higher elevation. The amount
of ground ice that is present within the sand depends in part on the
porosity of the strata, which is inversely related to the degree of

induration and consolidation. Thus the majority of the higher level

strata, which were test drilled in Areas #13 to #16 and which are not well




indurated, contain sufficient excess ice that the sandy material is wet

or saturated upon thawing.

No. 5 —Materials and Quantities

A total of 19 test holes were drilled in Areas #13 to #16, the majority
along the edges of meltwater channels where overburden above the
sandstone strata is minimal. All areas were premanently frozen and all
contained excess ice, some with massive ice inclusions. Areas #13 and
#16 are the better of the four areas drilled, however there is sufficient
ice in eventhese areas that the fine grained sand and éilty sand is wet

or saturated upon thawing. The sandstone is very poorly indurated and

is 'bedrock' only in geologic terms. The material upon thawing has no
inherent strength or structure and reduces readily to fine sand or silty
sand. Moisture contents generally range aréund 20%. Overburden material
consisting of very ice-rich sandy silts or clays is usuélly not less than

five feet to six feet in thickness.

Quantities of the sandy material are unlimited however this source is not
recommended for development. There is borrow available some three miles

to the north (Search Sector No. 6) where stripping isiless, the material

is drier and is a better embankment material, If the sand were placed in
an embankment in a frozen state it would probably thaw and drain without

flowing, however the fine grained material would be subject to severe

wind erosion on the open tundra.

Borehole logs for Areas #13 to #16 inclusive are included herein.
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Sector 6




SEARCH SECTOR NO. 6

Landform and Location:

Designated Test Drilling Areas:

Material:

Stripping:

Volume:

Conclusion:

An escarpment and benches along a glacial
meltwater channel incised in a bedrock
controlled ridge that is an extension of
the Caribou Hills. Located some 28 miles
north of Inuvik at Mile 1000 on the

Mackenzie Highway.
Areas #17 and #18.

Poorly indurated and comsolidated shales,
siltstones and sandstones. Will revert
rapidly to clays, silts and sands in an

embankment.

Variable from 0-5' on the tops of ridges
to possibly 15'+ on the lower flanks of

the ridges.

Approximately 750,000 cu. yds. with

minimum stripping.

Good borrow source. Area #18A is the
primary source. Area #18B can be
developed as a secondary source if

necessary. Area #18C is not recommended

due to excess overburden.




No..6—Sector Topography

This borrow area is part of the eastern extension of the Caribou Hills
described previously (Sector No. 5). The areas test drilled here (#17
and #18) consist of the escarpments and benches adjacent to an ancient
glacial meltwater channel which dissects the uplands. There is ice rich
glacial till on the surface of the uplands, however along the exposed,
south-facing, northern escarpment and upon benches on the north side of
the spillway (Area #18), the icy overburden soils have been reduced
largely by thermokarst activity, The sides and bottom of the spillway
and the flanks of the benches on the north have variable

thicknesses of colluvium and alluvium, all of which contain variable
amounts of ground ice. These sediments increase in thickness toward
the bottom of the spillway. On the southern side of the spillway (Area
#17) there is an abundance of massive ice along the edge of the
escarpment that is a éomplete contrast to the extensive thermokarst

activity that has occurred on the exposed northern side.

There is a small creek flowing in the spillway at present which has

incised the bottom and developed some small granular terraces.

No. 6-Materials and Quantities

The bedrock here is slightly more indurated and consolidated than the
sandstone in Sector No. 5, however it also has very little inherent
strength when thawed. 1t consists of interbedded shales, siltstone and
sandstone. A total of 21 test holes were drilled in Area #18 and there
are three features that contain usable borrow: i.e. #18A — a portion

of the spillway escarpment which is partially free of overburden (test

holes #6, #12, #13 and #14); and two lower benches — #18B (test holes #1,




#2, #19, #20 and #21) and #18C (test holes #4, #15 and #16). These features
are denoted on the 1" = 1,000' air photo included herein. Area #18A is the
prime borrow source. It consists of a ridge with usable decomposed shale

at the surface on the apex of the ridge, but with overburden soils on the
flanks of the ridge. The material at depth is variable between soft shale
and sandstone with moisture (ice) contents generally between 15 and 20%.
Some of the sandy material tends to be wet on thawing, however the shale

is categorized as damp or moist in the thawed state, and with some mixing
of the two materials in the grade, very little if any of the wetter

material will have to be wasted.

Maximum drilling depth here was 60 feet. This feature can be "day-lighted"
to the east and south and stripping on the flanks will increase with

depth of development. Further drilling should be carried out to accurately
assess the overburden, however it is estimated at least 500,000 cu. yds.

can be obtained from this feature with acceptable stripping costs.

Area #18B is a ridge similar to #18A but lower. Drilling was limited to
near the apex of the ridge where stripping is minimal and it is again
expected the depth of stripping will increése on the flanks. There is
some sand and gravel on the surface of this ridge which, although wet,
should drain readily in an embankment. The core of the ridge is
interbedded, soft shales, siltstone, and very weak sandstone which reverts
to fine sand or silty sand when thawed. Maximum depth of drilling here
was 30" and it is estimated roughly 250,000 cu. yds. can be developed
with an average stripping of five to six feet. Again further drilling

should be carried out to assess the limits of the usable surface gravels

and depth of stripping on the flanks of the ridge.



. Area #18C is a low bench similar to #18B but wider and less sharply defined.
The core of this ridge is similar soft shale, siltstone and weak sandstone,

however stripping is variable from eight to 15' and this feature is nct

recommended for development,




SCALE 1:36,000
(APPROX ["=3,000")
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Sector 7




SEARCH SECTOR NO, 7

Landform and Location:

Degignated Test Drilling Areas:

Material:

Volume:

Stripping:

Conclusion:

No. 7-8ector Topography

Glacio-fluvial complex on the southwest
éhore of Eskimo Lakes, 32 miles north of
Inuvik - near mile 1004 to 1006

Mackenzie Highway.
Areas #19 and #19A.
Sandy gravel,

Unlimited but in many small mounds and

hillcocks.

Variable from zero to six or eight feet.
Most features contain massive clear ice

at some depth.

Development of Area #19A adjacént to the
alignment at Mile 1006 1s recommended,
Pit development costs will be high
because of five to eight feet of surface
stripping plus massive ice layers at
depth, however pit would be strategically
located and would have substantially

reduced haul costs over alternate sources.

This source is part of a glacio-fluvial complex located along the south-




west shore of Eskimo Lakes. The major deposit Area (#19) is along the
lakeshore and is roughly two miles long and some 3,000 feet in width.
This area is located one half to one mile from the highway right-of-way.
A smaller deposit Area (#19A) is situated on, and adjacent to, the

right-of-way near mile 1006,

The ground surface throughout the complex is very irregular with many
hillcocks, lakes, and small gullies draining to Eskimo Lake from the

smaller inland lakes. Some aveas show a polygonal ground pattern.

Area #19 was test drilled previously by Ripley,Klohn and Leonoff,
Consultants and four test holes from that investigation have been

included herein.

No. 7- Materials and Quantities

A - Area i#19

This source is very erratic. Test hole #19-1 penetrated roughly 30 feet
of sandy gravel with no massive ice inclusions,whereas hole #19-2, within
300 feet, encountered two massive ice layers totalling nine feet in
thickness in 17 feet of drilling. Most test holes in this area
encountered some clear ice with three holes, #19-6, #19-7 and #19-10,
penetrating in exces:; of 20 feet of ice in a 30 foot hole. Many of the
small hillcocks contain gravel, however, as a general rule, it appears
that where there are small exposed gravel faces on the surface, the

deposit is shallow and underlain by ice.

Where gravel does exist it is practically free of ice with thawed

moisture contents near 5%.

The volume of recoverable material here is impossible to estimate




accurately but it is probably in excess of 1,000,000 cu. yds. consisting
of many small areas each with volumes in the order of 50,000 to 100,000
cu. yds., The drilling to date has been sufficient only to verify that
there is usable material and, because of the variability in deposits,
extensive drilling patterns will be required to select the most favorable
features for develepment. It is expected that most features will

contain some massive ice layers which will affect the method and extent
of development. This area is probably not a viable source of

embankment borrow because of the small volumes in any one feature and

the pit development and haul costs. However there is good quality gravel
here which may have use as surfacing material, and which could be
developed by annual stripping and stockpiling of thawed material from

the many small features.

B - Area #19A

This deposit straddles the alignment at Mile 1006 and like Area #19 is
very erratic. There are clear ice lenses randomly throughout the sandy
gravel,however this feature is considered to be a viable embankment
borrow source. The portion of the feature west of the alignment (test
holes #19-5 to #19-9) is recommended for development. Stripping here to
the gravel will vary between probably five to eight feet and some
massive ice lenses will have to be removed within the deposit at depth.
The gravel itself is at a relatively low moisture content (approximately
5%). It is estimated that at least 500,000 cu. yds. of material is
available here and a detailed drilling pattern is recommended to define

the preferred pit area. The feature is on the edge of a relatively large

lake which may impose some environmental restrictions om pit development.
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TEST HOLE LOGS
SOURCE No. 32/

0! (o) SILT - organics, roots, peat, etc.

VsVx (ML) SILT - some gravel, little sand,
little clay, medium plastic,
ice lenses and inclusions.

Nf (GP) GRAVEL - some sand, trace silt,
coarse graded, no visible

ice.




TEST HOLE LOGS
SOURCE No. 327

0' gEmTrT e 251 (ov) SILT - organics, roots, peat, etc.

sad  NF (GW-GM) GRAVEL - some sand, trace silt, some
) cobbles, well graded, no
visible ice.

7.0

(ML) SILT - and ice lenses and
inclusions.

—_— 9'0|

Frozen

~ICE ICE - clear.

14! 14,0

(oL) ‘SILT - and organics, roots, peat, etc.

2.5

AP AP P N Y g
A A A
SRR

{2

"

ICE ICE - and silt inclusions.

L7
5.
e

SO
XS

R A
o
Frozen




B

o
X

Y Ny

il
A
5

327-4

Frozen

Th!

VsVx

TEST HOLE LOGS
SOQURCE Ne. 327

14.0!

(oL)
(Gw)

(ML)

SILT - and organics, roots, peat, etc.

GRAVEL - and sand, trace silt, well
graded, dry and loose, no
visible ice.

SILT and ICE lenses and inclusions,
low plastic.
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Sector 8




SEARCH SECTOR NO. 8

This source is along Hans Creek near Mile 1009 of the Mackenzie Highway,
and has been extensively test-drilled by Gulf 0il Canada Limited (Report
entitled "granular Materials Inventory - Parsons Lake, N.W.T." - October,
1974 by Klohn Leonoff Consultants Ltd.). Volumes of sandy gravel
totalling in the order of at least 2,000,000 cu. yds. have been estimated
here, much of which is immediately adjacent to the highway alignment.

The above report is available within the Highways Library, Western Region.

No further drilling was carried out at this source by Public Works.




Sector 9




SEARCH SECTOR NO. 9

Landform and Location:

Designated Test Drilling Areas:

Material:

Volume:

Conclusion:

Various small features near the
Mackenzie Highway alignment between Mile
1012 and Mile 1016, which show some
surface evidence of glacio-fluvial
deposits over either glacial till or

lacustrine sediments.
Areas #20, #20A, #21, #22, #23E and #23F.

Minor sand and gravel with much excess

ice.

Very limited.

All areas are unsuitable for embankment

borrow.
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Sector 10




SEARCH SECTOR NO. 10

Landforms and Location: large number of kames on an outwash
plain located roughly 26 miles south of
Tuktoyaktuk and west of Mile 1025 on

the Mackenzie Highway.
Designated Test Drilling Areas: #23, #23A, #23B, #23cC, #23D, #24B.
Material: Sand and gravel-trace silt.

Volume: Frobably in excess of 500,000 cu. yds,

but randomly located in small features.

Conclusion: Not recommended for development due either
to haul distances (three miles +)
over very rough terrain to alignment, or
extensive stripping (15 - 20 feet) of

sources closer to the alignment.

No. 10 - Sector Topography

This source is a kame field located in a glacio~fluvial outwash plain
about four miles west of Fskimo Lakes and 26 miles south of Tuktoyaktuk.
The kame field is very large - about four miles long and from 500 feet
to two miles in width. Previous work was carried out in this field by
Ripley Klohn Leonoff and borehole logs from that work are included
herein. Features test drilled extend from near the highway right-of-way

Lo in excess of three miles away.

This source and the vicinity contain many ponds and hummocks; about 30 -

40% of the area is covered by water.

The numerous kames 1inp this source rise from 20 to 100 feet above the




surrounding plain, and at their bases measure from 200 to 1,000 feet
across. The surrounding area shows the polygonal pattern characteristic

of massive ground ice, and ice was encountered in many of the test holes,

No. 10— Materials and Quantities

The materials in the kames'are variable from clean sands and gravels
with little or no visible ice, to silts with minor sand and gravel and
high ice contents. There are numerous gravel exposures throughout the
kame field, however these gravel ridges invariably are narrow and
shallow and underlain by massive ground ice. Very few features contain
sufficient volume of usable material adequate for development as an
embankment source. The larger granular features are located roughly
three miles from the right-of-way in the vicinity of Areas #23B, #23C and
#23D. There is probably in excess of 500,000 cu. yds. here, however
because of the very rough terrain and the distance from the present
alignment, development of these features would not appear to be viable.
Sufficient drilling has been carried out only to identify that there are
significant quantities of good material in these granular kames and

more detailed programmes will be required to define the preferred areas.

A significant quantity of sandy gravel was encountered in Area #23
immediately adjacent to the right-cf-way at Mile 1024.5, however this
granular material is under 15 to 20 feet of ice-rich silty clay over-

burden, Because of the extensive stripping this area is not considered

suitable for development.
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305-A

-

Unfrozen o

:

305-8B

Unfrozen

—i2.5'

TEST PIT LOGS
SOURCE No. 305

(6P)

2.5

SAND - and silt, fine, uniform

GRAVEL - some sand

GRAVEL - and sand, rounded to subangular
clean

»




TEST HOLE LOGS
SOURCE No. 305

305-3
O' - o Ol
FE v (o)
c ICE
o
o
i,
15¢ 15.0¢
305-4
0! 0
oL
1.5¢ (oL)
VsVx (ML)
s . b.,0!
r
i)
]
g 2
%s L.
Nbn (ML)
o |
, !
5
hy 151 ‘ 15.0"

Moisture Content

sample 1 depth 6.0'-8,0¢ R I

SILT - and organics, peat

iCE -

SILT -

SILT -

SILT -

roots etc.

and silt lenses, trace
gravel

and organics, peat
roots etc.

trace gravel, some ice
lenses and inclusions

trace gravel, trace sand,
no visible ice




TEST HOLE LOGS
SOURCE No. 305

305-5
(UL — o'
(GW) GRAVEL - and sand, trace silt,
well graded, dry, no
— Lot visible ice
oy
N
0 (sW) SAND - some gravel, trace silt,
. well graded, dry no
visible ice
15! 15.0!
305-6
1 L]
0 R .g. (oL) SILY - and organic, roots,
; Iy peat etc.
{GwW) GRAVEL - and sand, trace silt,
- well graded, dry loose,
o no visible ice.
e
Lo
) 15! e 15.0¢
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Sector 11




SERACH SECTOR NO. 11

Landforms and Location: A large number of kames on an outwash
plain located roughly 23 miles south of
Tuktoyaktuk, and north and west of the
Mackenzie Highway between Mile 1030 and

1032,
Designated Test Drilling Areas: Area #24 and #24A.
Material: ' Sand and gravel, trace silt.

Volume: Probably in excess of 500,000 cu. yds.

but randomly located in small features.

Conclusion: Recommend development of several small
kames and granular ridges in Area #24A.
Development will likely be wviable because
of the general lack of borrow along this

portion of the route.

No. 11- Sector Topography

This source is a kame field located in a glacio-fluvial outwash plain
about 23 miles south of Tuktoyaktuk. The kame field is very large, about
three miles long and from 500 feet to one and one half miles in width.
Featufes test drilled vary from roughly one half mile to one and one half

miles from the alignment.

The terrain here is very similar to Source #7 ~ it is very rough and
contains many ponds and hummocks. Kames may vary from 20 to 100 feet

above the surrounding terrain and some are in excess of 1,000 feet at

their bass. Much of the terrain adjacent to the kames shows the polygonal




pattern characteristic of massive ground ice, and ice was encountered in

many of the test holes.

No. 1l—Materials and Quantities

There are numercus gravel exposures on the surface of kames however these
gravel exposures invariably prove to be narrow,shallow and underlain by
massive ground ice. Very few features con tain gyufficient volume of
usable material for development as an embankment source. The larger
granular features are located roughly one to one and one half miles from
the alignment in Area #24 and are considered to be too far from the

highway for development.

There is usable granular borrow in Area #24A roughly one half mile from
the alignment near Mile 1029.5. The volume of material here is estimated
at prébably 150,000 to 200,000 cu. yds. in several small kames and
granular ridges. Some of the features will have little or no stripping
and further drilling is recommended to define the limits of usable

material. Development of these features is considered practical because

of the relatively close proximityto the highway and the general lack of

embankment borrow through the area. There will be some random massive

clear ice layers within the gravels.
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SEARCH SECTOR NO. 12

landform and Locatiomn: A concentration of kames on an outwash
plain located roughly 20 miles south
of Tuktoyaktuk and adjacent to the

Mackenzie Highway at Mile 1034,

Designated Test prilling Areas: Area #25.

HMaterial: Sands and gravels trace silt.
Stripping: Variable from 0 to 6-7 feet.
Volume: Probably 1,000,000 cu. yds. in several

features.

Conclusion: A good.source of embankment borrow
{mmediately adjacent to the highway.
Materials will be wet on thawing but
will drain in place. OSome massive ground
ice can be expected. Several features
may have to ©ne developed; Further

drilling required.

No. 12-Sector Topography

This source is a concentration of kames located on a glacio-fluvial out-
wash plain about 20 miles south of Tuktoyaktuk. The kame field is large,
roughly one mile square and is adjacent to the highway between lile

1033.5 and 1034.5.

The terrain is very irregular and contains many ponds and hummocks.

Individual kames may vary up to 100 feet above the surrounding terrain,




and most are steep-sided, elongate features which may vary up fo 400
feet in width and in excess of 1,000 feet.in length. Much of the
terrain adjacent to the kames shows the pologonal pattern character-
istic of massive ground ice and ice was encountered in many test

holes,

No. l12-Materials and Quantities

As with all kame deposits these features are very erratic. There are
numerous gravel exposures on the surface and faces of the kames, however
these exposures in many instances tend to be discontinuous, narrow, and
shallow, and underlain by massive ground ice. There is, however,
significant volumes of usable material here, partially in the form of
large gravel ridges and gravel exposures on the kames, and partially in
the form of gravel beds on the flats adjacent to the kames (i.e. holes
#12, #15 and #16). The sands and gravels contain some ice but moisture
contents on thawing are generally less than 10 - 15% ~ these materials
will drain readily. Again sufficient drilling has been carried out only
to verify that there are significant quantities of granular materials
here and, because of the extreme variability, drilling patterns will

be required to define the preferred areas. It is considered unlikely
that any large borrow pit can be developed without encountefing some
massive ground ice within the sands and gravels. Volumes here are
estimated in excess of 1,000,000 cu., yds. with development of several

pit areas required.
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Sector 13




. SEARCH SECTOR NO. 13

Landforms and Locations: Glacio-fluvial outwash features located
roughly 15 miles south of Tuktoyaktuk
and at Mile 1041 of the Mackenzie High-

way.

Designated Tesf Drilling Areas: Areas #26, #26A, #26B, #27, #27A, #27b,

#27C and #28,

Material: Sands ‘and gravels - trace silt-wet on
thawing.

Stripping: ' Little or no stripping on most features.

Conclusion: Good embankment borrow source. Limited

stripping and haul, although features are

. small. Materials are wet on thawing

but should drain in place. Pits
probably cannot be reworked after one

summer season.

No. 13-Sector Topography

This source is a series of small glacio—fluvial outwash features on a
flat plain roughly 15 miles south of Tuktoyaktuk and between Mile 1041
and 1042 of the Mackenzie Highway. The features have very little
surface relief and are only slightly above the surrounding terrain.

Terrain adjacent to the deposits is marked by numerous areas of

polygonal ground indicative of massive ground ice,and some test holes

near the edges of the outwash features encountered extensive ice.

. Several features near the highway were test drilled and there are




numerous comparable features further east of those checked in the vicinity

of Mile 1040, which may contain additional usable material.

No. 13-Materials and Quantities

Only features #27, #27A and #27B contain sufficient quantities of usable
material to warrant development. The material in these features is a
sandy gravel or gravelly sand which is at moisture contents usually less
than 15% on thawing. Little or no massive ground ice was encountered
within the granular deposits, however there is extensive ground ice in
the adjacent terrain. As the features have little surface relief, pit
development will be below the general terrain and because of the
extensive ground ice nearby, significant sloughing and inflow into the
pits could occur during the summer season. Area #27A is the major source
with usable material in two features - holes #27A — 1, 2 and 6: and
holes #27A - 7 and 8. The material is layered sandy gravel and gravelly
sand with some silty sand at depth and, although wet on thawing, shouid
drain in place. Volumes here are estimated at 250,000 cu. yds..with

little or no stipping.

Area #27B is a small granular deposit on the highway alignment at Mile
1041. The material is very coarse granular on the surface and slougned
badly into drill holes limiting the drilling dgpth. although unproven
at depth this feature may contain in excess of 50,000 cu. yds, with no

stripping.

Area #27 contains some usable material near holes 27-4, 27-6 and 27-7,

but caving granular depesits limited drilling. ‘here are similar

features further to the east which also consist of gramular material at




. the surface, and although small, have little or no stripping. Many of

these features could yield in the order of 40,000 to 50,000 cu. vyds.

with little development costs.

Areas #26, #26A, #26B, #27C and #28 all contain some very minor granular

deposits but quantities are too small and erratic to warrant development.
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