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SEARCH AREAS #13, #14, #15 and #16

Landform and Location: 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.

Material: Poorly indurated sandstone which reduces to fine
wet sand or silty sand upon thawing. Minor shale
or clay shale.

Stripping: Probably five to six feet in selected areas.
Volume: Unlimited.
Conclusion: Not recommended for development unless staged

construction is proposed. The fine sandy material
is wet or saturatéd upon thawing and would have
little shear strength until drained. 1In addition
it would be subject to severe wind erosion in an
embankment on the open tundra unless enveloped

in capping material. There is better borrow
roughly three miles to the north (Area #18) where
shale is available in quantity. This area would
be a good source of roadside borrow if staged
construction is proposed.

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 alighment
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 excess ice in the form of ice lenses, wedges and massive ice.

In some cases where icy materials have been exposed and ice slumps
(retrogressive - thaw flow slides) have developed, terraces have formed

along the spillways or surface depressions have occurred. The spillways

U N —————— |
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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 is 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.

Materials and Quantities

The majority of test holes were drilled along the edges of meltwater
channels where overburden above the sandstone strata is minimal. ALl
areas were permanently frozen and all contained excess ice, some with
massive ice inclusions. Areas #.3 and #16 are the better of the four
areas drilled, however there is sufficient ice in even these areas that
the fine grained sand and silty 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 around 20%. Overburden material consisting of very
ice-rich sandy silts or clays is usually not less than five feet to

six feet in thickness,

Quantities of the sandy material are unlimited, however, this source
should only be considered for development if staged construction is
proposed. Subsoil moisture is relatively low near the alignment
(centerline holes #995~2 and 3, #996-2 and #997-1, 2 and 3) and a
roadside borrow pit could be developed. If the sand subsoil were placed

in an embankment in a frozen state it would probably thaw and drain




without flowing, however, wind erosion may be a problem and it is
anticipated the sand would have to be completely enveloped in shale
capping.
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SEARCH AREAS #17 and $#18

Landform and Location: 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.

Material: Poorly indurated and consolidated shale, c¢lay shale,
siltstone and sandstone.

Stripping: Variable from 0~5' on the tops of ridges to
possibly 15'+ on the lower flanks of the ridges.

Volume: Approximately 1,000,000 cu. yds. with some
stripping.
Conclusion: Good borrow source. Area #18A is the primary

source. Area #18B can be developed as a secondary
source 1f necessary. Area #18C is not recommended

due to excess overburden.

Topography

This korrow area is part of the eastern extension of the Caribou Hills
described previously. 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 ©f the spillway (Area #17) there is an abundance of
massive ice along the edge of the escarpment that is a complete contrast -
to the extensive thermokarst activity that has occurred on the exposed

northern gide.




et et

There is a small creek flowing in the spillway at present which has incised
the bottom and developed some small granular terraces.

Materials and Quantities

The bedrock here is slightly more indurated and consolidated than the
sandstone in Areas #13 to #16, however, it also has very little inherent
strength when thawed. It consists of interbedded shale, clay shale,
siltstone and sandstone. There are three features that contain usable
borrow: i.e., #18A - a portion of the spillway escafpment which is
partially free of overburden; and two lower benches - #18B and #18C. .

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 wasted.

Maximum drilling depth here was 90 feet. This feature can be "day-lighted"”
to the east and south and stripping on the flanks will increase with
depth of development. Cross-sections through the ridge are included on

plates 1 and 2 on subsequent pages.

Area #18B is a ridge similar to #18A but lower. There is sand and gravel
on the sufface of this ridge in part 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 90'. Cross-
sections through this ridge are included on plate 3. Again stripping on
the flanks will increase with the depth of development.

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 not recommended for development.
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The edges of the escarpment to the east of Area #18C also consgist of
bedrock at depth, however, overburden is more extensive making
development impractical.




SCALE 1:36,000
(APPROX 1"=3,000")
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SEARCH AREAS #19 and #19A

Landform and Location: Glacio~fluvial complex on the southwest shore
of Eskimo Lakes, 32 miles north of Inuvik - near
Mile 1004 to 1006 Mackenzie Highway.

Material: Sandy gravel.
Volume: Uniimited but in many small mounds and hillcocks.
Stripping: Variable from zero to six or eight feet, Most

features contain massive clear ice at some depth.

Coneclusion: ' Development of Area #19A adjacent to the alignment
at Mile 1006 could be considered,Pit development
costs would be high because of five to eight feet
of surface stripping plus massive ice layers at
depth, however, pit would he strategically located
and would have substantially reduced haul costs '

over alternate sources.

Togograghx

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

ig located one half to one mile from the highway rightof-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 areas 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.




Materials and Quantities

A ~ Area #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
excess 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%.

i

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

e

patterns will be required to select the most favorable features for
development. 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'considefed to be viable embankment borrow
gource especially if staged construction is utilized. 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

Ev--:viai EA\-,-‘--.._- . P P TR — A T B N EE— — = r -
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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, however, a detailed
drilling pattern would be required to define the preferred pit area.
Excavation of the frozen gravel will be diffiecult as the feature is

on the edge of a relativély large lake which may impdse some
environmental restrictions on pit development, i.e., extraction by

thawing and stripping may not be possible.
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Hans Creek Gravel Bource

This source is along Hans Creek near Mile 1009 of the Mackenzie Highway,
and has been extensively test-drilled by Gulf 0il Canada TLimited (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.




e

SEARCH AREAS #20, #20A, #21, #22, #23E and #23F

Landform and Location:

Material:
Volume:

Conclusion:

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

Minor sand and gravel with much excess ice.

Very limited.

All areas are unsuitable for embankment borrow.
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SEARCH AREAS #23, #23A, #23B, #23C, #23D and #24B

Landform and Location: A large number of kames on an outwash plain
located roughly 26 miles south of Tuktoyaktuk
and west of Mile 1025 on the Mackenzie Highway.

Material: Sand and gravel-trace silt.

Volume: Probably 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.

Topography

This source is a kame field located in a glacio-fluvial outwash plain
about four miles west of Eskimo 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 to in

excesg 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 in this source rise from 20 to 100 feet above the
surrounding pléin, and at their bases measure from 200 to 1,000 feet
across. The surrounding area shows8 the polygonal pattern characteristic
of massive ground ice, and ice was encountered in many of the test holes.

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 adequaté 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-of-way at Mile 1024.5, however, this
granular material is under 15 to 20 feet of ice-rich silty clay overburden.
Because of the extensive stripping this area is not considered suitable
for development.
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