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1.0 SUMMARY

This report outlines the results of a detailed assessment of
granular and rock material sources along the Yukon Coastal Plain and
adjacent areas of the British and Richardson Mountains as requested by
the Department of Indian Affairs and Northern Development (DIAND). The
study concentrated on investigating potential sources not previously
documented by industry or govermment agencies. Information regarding
the geographic, geologic and biologic setting, guantity and gquality of
available material and nature ¢f the surrounding terrain was documented
for each deposit investigated. Each deposit hags also been outlined on a

location map and an air photo covering the immediate area.

The geomorphelogy, drainage, ice contents, overburden, vege-
tation cover, and accessibility of each deposit are described from field
and laboratory studies. Observed and recorded mammal, bird, and fish

use of each area are also briefly summarized.

Descriptions of materials were established from observations
of natural exposures, detailed logs of exposures and test pits excavated
with jack hammers, and laboratory tests on representative samples.
Volumes were calculated on the basis of depths estimated from strati-
graphic observationsg, geomorphology and geometry of deposits, and drill-
hole data from similar adjacent deposits. These volumes are not neces-
sarily available for extraction, but given any practical depth of extrac-
ticn, an extractable volume can be calculated as the depth and total
volume have been estimated. Also, an estimate of volumes that might be
extracted per yvear by conventiocnal techniques was calculated based on

probably restrictions imposed by drainage and permafrost.

Comments relevant to extraction and environmental considera-
tions are outlined specifically in The Development Section of the

"Individual Deposit Reports".



Large volumes of poor quality bedrock, consisting of argil-
lites and cherts, are available along the northern edge of the British
Mountains and Buckland Hills. Isolated lentils of guartzite and lime-
stone, which have potential as riprap and crushed rock, are the excep-
tion. The northern and central Richardson Mountains consist of a folded
sequence of sandstones and shales. Hills and ridges consisting of the
Jurassic Bug Creek gquartz sandstone, and gquartz sandstones and guart-
zites of the Lower Sandstone Division of Early Cretaceous age may have
potential as riprap or crushed rock, including concrete aggregate.
Lithic sandstones and conglomerates of the Cretaceous Aptian-Albian
Flysh Division and Cuesta Creek Member of the Tent Island Formation have
potential as riprap or crushed rock. Other geological units appear to

have less potential as construction materials.

Preglacial gravels of fair to good quality cap gently-sloping
pedimants and are exposed along stream-cut cscarpments beyond the limit
of glaciation. CGravels away from the escarpments are covered by ice-
rich silts. Near Shingle Point, gravels and sands of good to potenti-
ally excellent gquality are exposed along coastal and stream-cut escarp-
ments. Inland from the escarpments, large volumes are covered by
mcrainal deposits. A1l preglacial gravels appear to have low ice

concents.

Numerous kame terraces containing fair to poor guality material
with high shale and argillite content were deposited along the mountain
fronts as glacial ice covering the coastal plain diverted drainage
westward along its edge. Near the western edge of the glacier, eskers,
kames, and outwash plains of better quality material were deposited by
meltwater streams flowing across and arcund the glacier toward the
Beaufort Sea. A long still-stand by the retreating glacier near the
coast has resulted in the deposition of good to potentially excellent
quality material in the form of coalescing outwash fans on the landward
side of the ridge running from Kay Point to east of Shingle Point. Kame
deltas were also formed at the mountain front just west of Aklavik.
Glaciofluvial deposits arc well drained and free of overburden except on
broad flat surfaces. Massive ice, if present, is usually indicated by

thermokarst lakes or the hummocky nature of the deposit.



Broad alluvial-fans west of the Firth River contain rela-
tively large volumes of good quality granular material, although it may
locally be very bouldery. Low gradients and permafrost result in shallow
perched ground water in summer. Springs and aufeis are fed from water

at depth.

Low stream terraces are generally poorly drained and covered
by overburden. However good quality granular material, well drained and
free of overburden, is readily available near scarps. High terrace
gravels in the eastern part of the area are poorer in quality because
of higher shale contents and access to these deposits is restricted by

deep canyons.

Active floodplains consisting of point bars, islands, and
braided bar and channel complexes contain significant volumes of thawed
gravel in summer. However, removal will be confined by stream levels
and environmental concerns, thus only a small fraction of total volumes
may be excavated. Developed floodplains would probably be restored by
natural fluvial processes. The gquality of contained materials reflects

nearby bedrock lithology.

Spits, bay-mouth bars, and beach ridges contain shallow depths
of gravel and sand. Development may be confined by the depth to sea
level, archeological and environmental concerns, and effects of develop-

ment on coastline retreat.

& total of 4,733,000,000 cubic yards of granular material and
151,700,000 cubic yards of rock were mapped during this investigation.



2.0 INTRCDUCTION

The Government of Canada, through the offices of the Depart-
ment ¢f Indian Affairs and Worthern Development, commissicned R. M.
Hardy & Associates Ltd. of Calgary, Alberta and Terrain Analysis &
Mapplng Services Ltd. of Stittsville, Ontario tc carry out a detailed
assessment ©f granular and rock material sources along the Yukon Coastal
Plain and adjacent areas. The work was formally authcrized by the
Department of Supply and Services in their Contract Serial Number
08U76-00123 dated September &, 1976. The official communigue to proceed
with the study was received by telex on September 2, 1976 from the

Department of Supply and Services and work was initiated immediately.

The study area covered by this investigation encompasses the
entire Yukon Coastal Plain and the northern porticn of the British and
Richardson Mountains extending east from the Yukon/Alaska border to the
western edgc of the Mackenzie Delta immediately west of Aklavik, N.W.T.
The study concentrated on investigating potential borrow material
sources which had not been previocusly documented by industry or govern-
ment agencies; and that are below 1000 feet in elevation and within 30

miles of the Beaufort Sea on the western edge of the Mackenzie Delta.

The study was carried out in accordance with the "Terms of
Reference" as outlined in Appendix A of the contract which are outlined
in detail under "Scope" in Sectieon 3.0 of this report. The field work
was initiated on September 8, 1976 by Dr. V. N. Rampton's geclogical
reconnaissance and completed on October 16, 1976 with the complete
demobilization of personnel, supplies, samples and egquipment to the

Calgary office of R. M. Hardy & Asscciates Ltd.

A total of 72 deposits were investigated in detail during the

investigation and are documentced in this report.

The successful completion of this study was enhanced by the
cooperation and contributions of the respective Territorial Land Use

agencies, Department of National Defence and numerous northern bhased



industry and govenment organizations. In particular, we wish to acknow-
ledge the hospitality, ccoperaticon and assistance of Mr. John Sheldon
and his stafif of the Bar-2 DEW Line Station at Shingle Point, Yukon
Territory for the provision of accommodation and logistics support

during our field program.

3,0 SCOPE

The program was oriented toward providing DIAND with a highly
selective, carefully planned and executed survey which will delineate in
detail the granular material and rock sources not previously assessed by
industry or government, Specifically, this investigation will supple-
ment. the information provided by studies by Northern Engineering Services
Company Ltd. on behalf of Canadian Arctic Gas Study Ltd. and by Klohn,

Leoncff Consultants Ltd. for Tmperial 0il ILtd.

The investigation was carried out in strict accordance with
the Terms of Reference speciflied in Appendix A of the contract, which

are outlined as follows:

a) Conduct a gecotechnical investigation to provide the Department
of Indian Affairs and Northern Development (DIAND) with
detailed information on thcese borrow sources on the Yukon
Coastal Plain and adjacent areas which have not been adequ-
ately assessed in previous programs conducted by industry and

government.

b) Review all of the available files, maps, reports and documents
relating to the surficial geoleogy of the study area to identify

sources reguiring further investigation in the field.

c} Use a very high degree of selectivity and care in ensuring
that the field investigation provides DIAND with sufficient,
detailed information to complete a comprehensive inventory of
the principal rock and granular material sources in the study

area.



a) Survey representative examples of the following landforms,
together with any others which you may suggest:
Alluvial fans;
Bars on braided flood plains and stream courses;
Marine spits, beaches and bars;
Glaciofluvial deposits;
Escarpments in unconsolidated materials;
Bedrock escarpments;
Stream cut bedrock canyons;

Scree covered bedrock hills and uplands;

e} Consider test pitting with the use of jackhammers, supported

by appropriate laboratory analyses of representative samples.
£} Provide information on the quantity, quality and distribution

cf material, together with an indicaticn of the extent of

ground ice.

4.0 PERSONNEL AND EQUIPMENT

4.1 Personnel

The investigation was carried out under the technical super-
vision of Dr. V. W. Rampton, P.Eng., of Terrain aAnalysis & Mapping
Services Ltd. This technical supervision included the selection of
sources to be investigated, location of test pits, depth of test pits,
sampling criteria, handling of samples, modifications and adjustments of
test pitting procedures, selection of laboratory tests to be carried out

on representative samples and the final report preparation.

The responsibility for project management was carried out by
Mr. T. J. Fujino, P.Eng., of R. M. Bardy & Associates Ltd. Mr. Fujino's
responsibilities included the management of subcontractors, administra-
tion and selection of the field team, logistics suppert and planning,
organization of laboratory and specialist services, and the coordinaticn

and administration of the report team.
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Messrs. G. Daw and C. Magee, geotechnical field engineers,
were responsible for the direct supervision and field management of the
test pitting operations. Mr. G. Daw was, also, responsible for the
daily supervision and coordination of the drafting and laboratory

testing programs for the final report Preparations.

4.2 Eggigment

A Bell 206B Jet Ranger Helicopter was used for the geological
reconnaissance work. A Bell 204B helicopter with a capacity to carry
eleven passengers or sling up to 4000 pounds was selected to provide the
air support for the test pitting operations. The Bell 204B helicopter
provided a very efficient and economical mode of transportation in that
it was able to transport the 2-test pitting crews, bulky gravel samples,
and small equipment in a single air 1lift operation. Both the Bell 206B

and Bell 204B helicopters were supplied by Associated Helicopters Ltd.

from their northern base at Inuvik, N.W.T.

The two 150-cfm gas-powered Smith air compressors, which were
used to facilitate the test pit excavations, were each equipped with two
60-pound air hammers, 200 feet of steel reinforced rubber air hose, and
an assortment of 3-inch wide clay spades and 2-inch wide asphalt spades.
The air compressors and associated equipment were supplied by Modern
Industrial Rentals Ltd., Calgary, Alberta and were equipped with an
upper hook for slinging by helicopter. The air compressor with its
complete complement of tools weighed approximately 2500 pounds. Each
test pitting crew of three men was provided with air compressor equip-

ment, two short handled spades and one pick (Photos 1 and 2).

The support facilities consisted primarily of fixed-wing air
charters and expediting services. Light fixed-wing charters consisting
of Cessna 185 float plane charters were provided by Aklak Ltd. or
Aklavik Flying Services Ltd. of Inuvik, N.W.T. Fixed-wing charters for
bulkier equipment and fuel transportation was provided by Gateway

Aviation Ltd. of Inuvik, N.W.T., using their DC-3 aircraft.



PHOTO 1; Test Pit ¥35-A

Typical test pitting operation with Bell 204 helicopter,
air compressor, and crew.

PHOTO 2; Test Pit Y102-B

Stockpiling organic cover for replacement after pitting.
Frozen ground is broken up using air hammer.
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The field personnel for this program were billeted at the
Bar-2 DEW Line Station at Shingle Point for the duration of the field
program. The Shingle Point airstrip was also used for fuel caching,

staging of equipment and sample storage.

5.0 INVESTIGATION PROCEDURE

5.1 Literature Review and Office Study

The reports of studies carried out in the Yukon Coastal Plain
area by Canadian Arctic Gas Study Ltd. and Imperial 0il Ltd. were used
as the baseline information to initiate the detailed assessment of other
granular material deposits. In addition, Geological Survey of Canada
maps and reports, other private industry reports and other existing maps
were analyzed to assist in the total assessment of granular and rock
material sources for the Yukon Coastal Plain and adjacent areas. This
data served as a focus for airphoto interpretation to map and delineate

favorable areas of prospective granular material deposits.

This phase of the study was completed in a matter of a few
days after the authorization to proceed with the study was received
since Dr. V. N. Rampton has extensive and intimate geological experience
in the area. A total of 187 locations were identified in the study area
for further detailed field investigations and Land Use approvals were

applied for from the respective territorial governments.

5.2 Geological Field Reconnaissance

The airphoto interpretation and office studies served as a
focus for planning and conducting the preliminary geological field
reconnaissance. Dr. V. N. Rampton, Project Geologist, carried out the
ground check of each potential material deposit selected by airphoto
interpretation. The outlines of prospective borrow sites were carefully
delineated on the corresponding airphoto along with any additional

salient features of the deposit. The exact locations of the test pits



were designated during this reconnaissance at each deposit selected for
additional detailed investigation. The test pit locations were clearly
marked using 4 foot long stakes, painted a fluorescent red and adorned

with red flagging tape.

A total of 140 locations were designated for detailed test
pitting and sampling during the geological reconnaissance. In view of
the inclement weather conditions which can be experienced along the
Yukon Coast during this period each of the sites designated for test

pitting were assigned priorities as follows:

a) Priority 1 Sites: - maximum effort be made to complete the

test pitting and sampling of these sites.

b) Priority 2 Sites: - preferred for test pitting and sampling

if adequate time and good weather permits.

c) Priority 3 Sites: - test pitting and sampling be carried out,

only, if any additional time is available.

All priority 1 and 2 sites were successfully test pitted and

sampled during the field operations.

5.3 Field Investigations

On the basis of the geological reconnaissance and the time
period available to complete the detailed field investigation along the
Yukon Coastal Plain, 140 locations were selected for test pitting. This
schedule was based on the completion of 5 to 6 locations during each
work day. A total of 129 locations were successfully test pitted and
sampled during the field investigation. An additional 8 locations were

ground checked during the geological reconnaissance.

Each test pitting crew consisted of two northern labourers who
were supervised by a geotechnical field engineer or technician. The

test pits excavated were generally 4 by 6 feet in area and extended from
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PHOTO 3; Test Pit Y10-E(e)

Natural exposure on beach ridge,
cleaned down for logging.

PHOTO 4; Test Pit ¥Y15-D(e)

Close up view of test pit wall
after excavation showing sub-
surface stratigraphic variation
of granular material.



4 to 10 feet in depth. The 60-pound hammers, powered by compressed air,
were used to extend these test pits beneath the permafrost table. 1In
general, the test pits were selected in areas where the active layer was
estimated to be the deepest. All organic peat and/or vegetation material
on the surface of the test pit location was carefully removed and

replaced after the test pit had been backfilled.

When the test pit had been excavated to depth, a detailed log
and a representative sample of granular material was taken from the
exposed vertical wall of the test pit (Photos 3 and 4). These samples
generally weighed 100 to 150 pounds and consisted of one to two sample
bags. The granular material was retained in heavy plastic bags in order
to minimize the loss of moisture content and fines. In addition to the
samples, a photographic record was made of one vertical face. Records
were made of vegetation description, animal and fish habitat and other

pertinent information of the deposit area.

5.4 Laboratory Testing

The entire series of test pit samples obtained for this study
were forwarded to R. M. Hardy & Associates Ltd. Calgary, Alberta. The

following laboratory tests were carried out:

a) Mechanical Grain Size Analysis ASTM C 136 - 71
b) Moisture Content ASTM C 566 - 67
c) Petrographic Analysis ASTM C 295 - 65
d) Lightweight Pieces in Aggregate ASTM C 123 - 69
e) Sulphate Soundness Test ASTM C 88 - 73
f) Organic Content ASTM C 40 - 73
g) Specific Gravity and Absorption:

- Coarse Aggregate ASTM C 127 - 73

- Fine Aggregate ASTM C 128 - 73

In addition, eleven selected rock specimens were forwarded to

Dolmage Campbell and Associates (1975) Ltd. in Vancouver, B.C. for
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microscopic petrographic analysis to assess the mineralogy of these
samples. The results of the laboratory tests are included in the

individual site reports.

5.5 Report Format

The specific information for each deposit investigated
is incorporated in the "Individual Deposit Reports" as outlined in

Section 10 of this report.

6.0 LOGISTICS

In view of the lateness in the year when the field program for
this study was undertaken, the rapid and efficient mobilization of
technical field staff, helicopters and equipment, fuel caches and northern
labourers was imperative. The authorization to proceed with the Yukon
Coastal Plain Granular Materials Study was received on September 2, 1976
and a brief description of the logistical planning and execution of the

study is outlined herewith:

a) The office studies, airphoto interpretations and applications
for Land Use permits were completed by September 6, 1976. Dr.
V. N. Rampton arrived in Inuvik, N.W.T. on September 7, 1976,
took receipt of the contracted Bell 206B helicopter from
Associated Helicopters Ltd., and began his geological recon-
naissance from Shingle Point on September 8, 1976. Twenty-
eight drums of jet fuel had been cached at Shingle Point on
September 5, 1976 by Gateway Aviation Ltd.

b) The two air compressors and their ancillary equipment, field
supplies and tools, sample bags and miscellaneous supplies
were staged and mobilized from our Calgary office on September
10, 1976 to the attention of Mr. Bill Farmer of Points North

Services Ltd. in Inuvik, N.W.T.

- 13 -



c)

d)

e)

f)

g)

The field technical staff from R. M. Hardy & Associates Ltd.
arrived in Inuvik, N.W.T. on September 15; signed on the four
northern labourers who had been selected by Nortran; and
departed for Shingle Point in the Bell 204B helicopter to
commence the test pitting operations on September 16, 1976.
The Bell 206B helicopter was released on the arrival of the
Bell 204B, which was used for the test pitting operations and

for the remaining geological reconnaissance.

The test pitting operations were carried out westward from
Shingle Point to the Yukon/Alaska border with the Priority 1
sites being completed in the initial stages. On the return
leg of the westward sweep the remaining Priority 2 and 3 sites
were test pitted and sampled. The portion of the program west
of Shingle Point was completed on October 6, 1976 and con-
stituted approximately 80 percent of the locations to be test

pitted.

The first group of the technical field staff was relieved by

the second crew on September 30, 1976.

The field testing operations continued to October 14, 1976 at
which time the decision to terminate the field work was made
because productivity had been reduced to less than 30 percent
by inclement weather. At this time 129 locations out of a

total of 140 locations had been completed.

All personnel, equipment, supplies and samples were demobilized

to Calgary, Alberta on October 19, 1976. All empty fuel drums
were removed from Shingle Point and returned to Inuvik, N.W.T.

for credit.
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7.0 GEOLOGIC AND GEOMORPHIC ANALYSIS OF INVESTIGATED DEPOSITS

7.1 General

Basic characteristics of investigated deposits, such as size
of material, lithology and soundness of different fractions, drainage,
ice contents, amount of overburden, accessibility, and ease of restora-
tion, all relate to their geologic or geomorphic setting. Deposits with
similar geologic and geomorphic settings, have nearly identical char-
acteristics, and can be grouped for engineering purposes according to

their setting.

The whole area lies within the continuous permafrost zone.
Active layer thickness varies according to vegetative and overburden
cover. Areas covered by peat and moss usually have active layers less
than 1 foot thick, whereas gravels having a broken vegetative cover
usually have active layers varying from 4 feet near the Alaska Boundary
to over 8 feet in the Richardson Mountains. All deposits of granular
materials contain ice wedges, except active floodplains, spits, bay-
mouth bars, and beach ridges where deep active layers and active geo-

logic processes hinder their formation.

7.2 Bedrock - British Mountains and Buckland Hills

The northern edge of the British Mountains and the Buckland
Hills are underlain by the Precambrian Neruokpuk Formation, which con-
sists mainly of argillites (rocks with somewhat higher degree of indura-
tion than shale, but not metamorphosed to the degree that a slate has
been), cherts, limestones, and quartzites (Table 1). Along the access-
ible northeastern flank of the mountains, the Neruokpuk Formation is
composed predominantly of argillites with numerous cherty beds and
bands, and occasional lentils of guartzite. The quartzite is massive to

thinly bedded. The whole complex is folded and faulted.

- 15 =



TABLE 1.

CHRONOLOGY AND LITHOLOGY OF BEDROCK,
YUKON COASTAL PLAIN AND ADJACENT AREAS

AGE NAME LITHOLOGY LOCATION
TERTIARY Reindeer Formation mudstone
(Aklak Member) siltstone
sandstone
shale, coal
Moose Channel Formation mudstone, coal
(Basal Sandstone Member) | sandstone*
LATE conglomerate*
CRETACEOQOUS
Tent Island Formation mudstone
(Cuesta Creek Member) conglomerate*
sandstone* Northern
Richardson
Aptian-Albian Flysh shale, siltstone Mountains
Division conglomerate* and
sandstone* Adjacent
M Areas
E Upper Sandstone Division | siltstone
1) EARLY sandstone
Z CRETACEOUS
0] Upper Shale-Siltstone shale, siltstone
| Division sandstone*
C
Lower Sandstone Division | sandstone*, shale
siltstone
quartzite*
JURO- Husky Formation shale
CRETACEOUS | (& Kingkak Formation)
JURASSIC Bug Creek Formation sandstone*
TRIASSIC Shublik Formation limestone*
sandstone¥*
siltstone* Northern
British
P Lisburne Group limestone* Mountains,
A (Wahoo Formation) Buckland
L Hills,
E CARBON- Kyak Formation shale, coal and
g IFEROUS quartzite Adjacent
0 Terrain
| Kekiktuk Formation conglomerate
G quartzite
PRECAMBRIAN Neruokpuk Formation argillite*, chert*

quartzite*
limestone

indicates strata investigated during this study.
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Mountains and hills underlain by argillites and chert provide
large volumes of shallow poor quality, well-drained and relatively
accessible scree. Depth to competent rock limits conventional extrac-

tion. Deposits ¥5, Y16, Y27, and Y34 are typical.

The quartzite lentils and associated blocky rubble are prob-
able sources of durable riprap and crushed rock including concrete
aggregate. Although they are cliff and ridge formers, the lenticular
form of individual outcrops limit volumes available at each outcrop.

Deposit Y26 is typical.

Bands of younger Paleozoic and Mesozoic rocks are present
along the northern edge of the British Mountains due to faulting and
folding. Predominant among the Paleozoic rocks are the cherty lime-
stones of the Carboniferous Lisburne Group, namely the Wahoo Formation,
that form cliffs and resistant pinnacles. The limestone outcrops and
talus derived from it are a possible source of riprap, although the
discontinuous nature of the outcrops limits volumes. Due to the loca-
tion of these outcrops in the British Mountains access is a problem,
although Fish Creek provides a possible route for transporting material

from Deposit Y8.

Deposit Y6 appears to consist of rocks of the Upper Triassic
Shublik Formation, which consists of limestones, sandstones, and silt-
stones. The Shublik Formation appears to have a limited, discontinuous
distribution along the northern flank of the Buckland Hills west of
Babbage River. Although it is fairly accessible, its questionable
quality probably limits its engineering value.

7.3 Bedrock - Northern Richardson Mountains

The northern end of the Richardson Mountains and the adjacent
Coastal Plain are underlain by Jurassic and Cretaceous rocks, namely a
thick sequence of shale and sandstone. Outcrop patterns reflect faulted,

northern-trending broad anticlines and synclines.
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PHOTO 5; Deposit 465

Altiplanation terraces and cliffs developed on quartz
sandstone of the Jurassic Bug Creek Formation in
central Richardson Mountains.

PHOTO 6; Deposit Y-94
Escarpment and talus apron developed in lithic sandstone

and conglomerate of the Cuesta Creek member of the Late
Cretaceous Tent Island Formation.
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Many of the more massive hills and dominant ridges of the
north central part of the Richardson Mountains are underlain by sand-
stones of the Bug Creek Formation of Jurassic age. The Bug Creek Forma-
tion consists of 400 to 800 feet of guartz sandstone with minor inter-
beds of siltstone, shale and conglomerate; the upper member of the Bug
Creek Formation varies between 200 and 250 feet in thickness and is
primarily sandstone. In the central part of the Richardson Mountains,
weathered Bug Creek sandstones often form blocky boulder fields on
altiplanation terraces (Photo 5) or talus aprons below cliffs which may
be a viable source of riprap. On the northern flanks of the Richardson
Mountains, the Bug Creek sandstones appear more friable and less durable.
Deposit 465 is typical of the former and Deposit 463 of the latter.
Because of steep cliffs and stream canyons in the northern Richardson

Mountains, access to exposed sandstones is difficult.

Another consistent ridge and cliff former in the northern
Richardson Mountains is the Lower Sandstone Division of Early Cretaceous
age, consisting of a succession of sandstone beds with interbeds of
siltstone and shale. The lower member of this unit is characteristically
a thinly bedded, hard to friable, fine-grained quartz sandstone with
minor layers of friable silty fine-grained sandstone, siltstone, and
shale and is 350 to 370 feet thick. The upper member is fine- to
coarse-grained quartz sandstones, commonly carbonaceous, and is 150 to
400 feet thick; it includes a quartzite unit, which thickens near Rapid
Creek. Deposits Y98, 464 and 468 are typical of this unit, which
weathers to blocky rubble of variable size and durability. This unit
outcrops near the edge of the Mackenzie Delta, which allows for moder-

ately easy access.

Above this unit lies the Upper Shale-Siltstone Division.
Although this unit is primarily composed of shale and siltstone, sand-
stone beds are common. Deposit 469 is a typical sandstone bed within
this unit and indicates that small volumes of riprap or crushed rock may

be obtained from isolated outcrops.
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At the headwaters of the Willow River, the Upper Shale-Silt-
stone Division is overlain by the Upper Sandstone Division, which
consists of 600 feet of cliff-forming sandstone with siltstone inter-
beds. However to the north it becomes predominantly siltstone, and no

outcrops typical of the unit were examined.

The highest unit in the Early Cretaceous sequence is the
Astian-Albian Flysh Division, which consists of a thick sequence of
shale, siltstone, lithic (cherty) sandstone and conglomerate in the
vicinity of the Blow River. The sandstone and conglomerate breaks down
into fine rubble that might provide large volumes of fair to good
quality granular material. Deposit Y89 was the only deposit from this

unit that was examined.

Folded late Cretaceous rocks underlie the coastal plain in the
Deep Creek/Babbage River area, and adjacent to the lower reaches of
Rapid Creek and Big Fish River. Rocks within this sequence that might
be considered as a source of riprap or good quality crushed rock are the
Cuesta Creek Member of the Tent Island Formation and the Basal Sandstone
Member of the Moose Channel Formation. Both form prominent hills and
ridges. The Cuesta Creek Member is 280 to 360 feet thick and consists
primarily of tough lithic (cherty) conglomerate and sandstone, which
breaks down into blocky rubble, occasionally large angular blocks.
Deposit Y94 is typical of this unit (Photo 6). The Basal Sandstone
Member is 1000 to 2000 feet thick and is predominantly a lithic sand-
stone that breaks down into granular sand or flaggy slate. A recon-
naissance of hill crests underlain by this unit suggest that the unit is
not well exposed on hill tops and has only marginal potential as a

construction material.
The Reindeer Formation of Tertiary Age outcrops near Coal Mine

Lake, but its sandstone and conglomerate facies (Aklak Member) appear to

be only moderately durable and do not form any major ridges or hills.
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7.4 Preglacial Gravels

Most of the Yukon Coastal Plain is underlain by late Tertiary
and early Quaternary broad pediments (gently sloping erosion surfaces).
Following formation of the pediments but preceeding glaciation of the
Coastal Plain, thick alluvium was deposited over much of the pediment
surface. Near mountain fronts the alluvium consists of coarse sub-
angular gravels composed of local lithologies including chert and argil-
lite, which detracts from the guality of the granular material; whereas
toward the coast in the Shingle Point area the alluvium consists of
rounded to subrounded gravels and sands, good to potentially excellent
quality granular material; locally rounded gravels and sands are inter-
bedded with finer-grained sediments between King and Kay Points. The
gravels near the mountain front beyond the glacial limit are overlain by
thick ice-rich silts, and those near the coast by ice-rich glacial
deposits. Recent coastal erosion and down-cutting by streams have
exposed the gravels along escarpments. Slumping of overlying sediments
has thinned the overburden along a zone bordering the crest of the
escarpments. The preglacial alluvium has low moisture contents and
contains no massive ice; both factors favour rapid thawing and easy
excavation of these deposits. Deposits Y18, Y22, Y40, and Y43 are
typical of gravels near the mountain front. Deposits Y61, Y71, Y78,
Y85, Y93, and Y102 are typical of gravels closer to the coast. All

deposits are adjacent to river courses or the ocean and access is good.

7.5 Glaciofluvial Deposits

Glaciation of the Yukon Coastal Plain and adjacent terrain by
continental ice flowing westward along the coastal plain diverted streams
flowing out of the Richardson and British Mountains to the west. These
ice-marginal streams cut meltwater channels across bedrock divides and
deposited kame terraces at the downstream end of the channels and along
the edge of the mountain slopes at the edge of the ice (Photo 7). The
kame terrace gravels are generally poor to fair quality granular material
because of high argillite and shale contents. Typical are Deposits Y30,

Y33, Y35, Y36, and ¥88. Occasionally, streams flowed north across the
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glacier ice and formed eskers and kames. These gravels and sands were
further washed and appear to be better quality granular material;
Deposits Y48 and Y67 are typical. Kames, eskers, and kame terraces are
generally well drained and free of overburden because of their elevated
positions. If ground ice is present in these deposits, it is usually
indicated by thermokarst lakes and hummocky topography. Access to many
of these deposits is usually fair to good. In some cases access is

limited by surrounding ice-rich materials and moderate slopes.

At the western edge of the glacier, kame terraces and large
outwash plains were formed and subsequently terraced as the ice retreated
eastward. Again the gravels were well washed and are good gquality
granular material. Because of the relatively low elevations, they are
poorly drained and covered by thick icy overburden except near scarp
edges. Deposits Y28 and Y37 are typical of areas where the overburden

is relatively thin.

Eastward retreat of the glaciers from the coastal plain was
interrupted by a still-stand that produced the coalescing outwash fans
on the landward side of the ridge running from Kay Point eastward to
beyond Shingle Point. These fans have been subsequently terraced by
meltwater flowing westward parallel to their downstream edges. This
outwash is generally good to potentially excellent quality granular
material, although some parts are very sandy. The outwash is free of
overburden only near scarp edges and massive ice is locally present
within the outwash itself and within the underlying sediments. Deposits

¥59, Y62, Y70 and Y74 are separate groups of outwash fans.

Kame deltas and meltwater channels were formed along the
eastern flank of the Aklavik Range at elevations of 500 feet as retreat-
ing ice continued to divert the Willow River. The kame deltas, Deposit
467, have thin overburden, are moderately well drained, contain no

massive ice, and are easily accessible.
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PHOTO 7; Deposit ¥-30

Kame terraces and meltwater channels along the edge of the
Buckland Hills.

PHOTO 8; Deposit Y-15
Active floodplain of Malcolm River with its braided pattern

of bars and channel beds. Aluvial fan of the Malcolm
River in right-central part of photo.
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7.6 Alluvial-fans

West of the Firth River, all major streams, including the
Firth River, have developed large alluvial-fans in postglacial time.
Generally, these fans show braided patterns on their surface, which have
localized veneers of silt and peat. Although the gravels in the fans
contain little ice, their low gradients and shallow depths to permafrost
have resulted in saturated active layers. Generally the materials vary
from bouldery gravels at the apex of the fans to coarse to fine gravels
at the distal edge of the fans. Local bedrock types present in the
nearby British Mountains are mainly limestones, quartzites, argillites,
and sandstones or common lithologies. Access to these features is good.

Typical are Deposits Y7, Y14, and Y21.

7.7 Stream Terraces

Low postglacial terraces flank most streams crossing the
Arctic Coastal Plain. They are generally poorly drained and much of
their areas are covered by overburden consisting of ice-rich organic
silt and peat. Active layers are saturated due to low gradients and
shallow permafrost. Pits developed on terraces would flood upon abandon-
ment. Low stream terraces generally contain good quality granular
material. River channels, floodplains, and the terraces themselves

provide good access. Typical are Deposits Y41, Y51, Y64, and Y79.

High postglacial terraces flank the deeply incised streams of
the eastern Coastal Plain and have characteristics similar to the low
terraces. However, the adjacent canyons limit access, and the gravel
and sand is higher in shale content because shale is a more common rock

type in this area. Deposits Y76, ¥87, and 462 are typical.

7.8 Active Floodplains

All major streams crossing the Yukon Coastal Plain have

unvegetated gravel floodplains adjacent to them. The active floodplains
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vary in form from those consisting of braided bar and channel complexes
on the western Coastal Plain (Photo 8) to those consisting mainly of
large point bars and islands on the eastern Coastal Plain. Isolated
occurrences of aufeis are present on the floodplains, especially west of
Babbage River. Most active floodplains have thick active layers and
stand 2 to 8 feet above low stream levels. The active floodplains are
frequently inundated, although not necessarily annually. Considerable
bed load is moved during floods, which would slowly fill pits developed
on their surface. Gravels in active floodplains reflect local rock
types and are variable in quality. Generally, floodplain gravels west
of the Babbage River are better quality granular material than those
east of the Babbage River. Floodplain gravels are very coarse and
bouldery near the mountain fronts. Typical are Deposits Y2, ¥3, Y11,
Y15, Y23, Y42, Y47, Y54, ¥56, Y60, Y80, ¥86, Y95, 460, and 466.

7.9 Spits, Bay-Mouth Bars and Beach Ridges

Numerous spits and bay-mouth bars are present along the
Beaufort Sea Coast. Except for the Nunaluk Spit, which fronts the Firth
River alluvial fan, most spits are located near sediment sinks. The
gravel and sand in the spits, bay-mouth bars, and beach ridges is from
nearby escarpments and submerged coarse alluvium, and it is generally
expected that these features would slowly repair themselves if developed.
Most spits, bay-mouth bars, and beach ridges are broad single ridges
although the distal end of some spits and bay-mouth bars consist of
numerous recurved ridges (Photo 9). The crest of these features gen-
erally stands 3 to 8 feet above sea level. Frost was present at depths
of 4 to 7 feet on most spits and bay-mouth bars. Typical are Deposits

Y4, Y10, Y13, Y29, Y39, Y45, Y72 and Y77.

8.0 BIOLOGIC ANALYSIS OF INVESTIGATED DEPOSITS

8.1 General

The deposits in each of the major geomorphic regions noted in

Section 7.0 generally have similar vegetative covers and wildlife

L



PHOTO 9; Deposit ¥-72

Bay-mouth bar at King Point. Recurved ridges at eastern
end of bar mark distal ends of former spits at this
locality.

PHOTO 10; Deposit Y-74
Typical vegetation cover on well drained gravel surface.
At this locality the flag is located about 100' from a 70'

scarp. A shallow trench has developed over an ice wedge.
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associations. The following sections describe the vegetative cover, and

summarize possible wildlife utilization of deposits.

8.2 Bedrock Areas

Most areas of bedrock outcrop and coarse bedrock rubble have
sparse vegetation cover. Scattered patches of alpine tundra mainly of
Dryas, Minuartia and lichens on well-drained scree and sedge tussock
tundra of Carex, Dryas, dwarf Salix, and liches on poorly drained swales
are present on deposits in the mountains. A list of species and their
common name appears in Appendix B, Glossary. Shrubby dwarf birch tundra
with Vaeeinium spp., Carex spp. and dwarf willow as associates is common

at lower elevations even amongst bouldery scree.

In general, the mountains provide habitat for caribou and
grizzly bear. Some deposits lie adjacent to caribou migration routes.
The central Richardson Mountains are critical to a small population of

Dall sheep. A few cliffs may provide nesting sites for raptors.

8.3 Preglacial Gravels

Preglacial gravels usually have some organic overburden and
are characteristically covered by sedge tussock tundra (Carex spp,
dwarf Salix, lichens). Near the edge of escarpments, the surface is a
mosaic of exposed gravel and low dwarf shrub tundra (dwarf Saliz,
Vaceinium spp., Minuartia, Betula glandulosa, lichens). Coastal escarp-
ments are often bare of vegetation, although shrubbery may be present

along stabilized scarps.

Gravels overlying pediment surface lie in areas that are
utilized by grizzly bear and Arctic fox, and may be critical to caribou

calving.

Escarpments along the coast lie in areas utilized by grizzly
bear, Arctic fox, and waterfowl. The cliffs may also serve as nesting

sites for raptors.
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8.4 Glaciofluvial Deposits

Kame terraces along the flanks of the Richardson Mountains and
Buckland Hills are generally covered by patches of tundra composed of
Dryas, lichen, and dwarf shrubs (Salix spp., Betula glandulosa) and are

in areas utilized by grizzly bear and caribou.

Outwash fans and plains, and kame terraces at lower elevations
have similar vegetation cover on better drained areas near scarps (Photo
10), but less well drained areas are covered by sedge tussock tundra
(Carex spp., Dryas, lichens). These deposits lie in an area utilized by
caribou, grizzly bear, Arctic fox and waterfowl. Some deposits are in
areas utilized by caribou for calving and by waterfowl for staging

activities.

The kame deltas west of Aklavik are covered by both herbaceous
and shrubby tundra (Salix spp., Vaceinium spp., Ledum palustre), and

are utilized by caribou.

8.5 Alluvial-fans

Vegetation on alluvial-fans varies from sedge tundra on poorly
drained areas to bare gravel with patches of tundra consisting of
Dryas, lichen, and low dwarf shrubs (Salix spp.), on well drained areas.
Areas with scattered plants of Dryas spp., Vaceinium uliginosum,
Calamagrostis spp. and Carex spp. were also noted for this terrain.
They provide habitat for Arctic fox, grizzly bear, caribou and waterfowl.
Fans near the Firth River are utilized by caribou for calving and by

waterfowl for staging activities.

8.6 Stream Terraces

Moderately well to imperfectly drained stream terraces are
covered by tundra consisting of sedges, moss, lichen and dwarf shrubs

(Salix spp.). Poorer drained areas are covered by sedge tussock tundra
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of Carex spp., dwarf Salix, Dryas, and lichens. Well drained areas near
scarps have broken cover of dwarf shrubs, mainly dwarf birch, Dryas and

other herbs.

Stream terraces, especially marshy areas, are utilized by
waterfowl for staging. They also provide habitat for grizzly bear,
caribou, and Arctic fox. Higher terraces near the Blow River lie on a

major caribou migration corridor.

8.7 Active Floodplains

Active floodplains appear devoid of vegetation from a dist-
ance, but in fact a good part of them support patches of low willows,
grasses and other herbs (Silene acaulis, Oxytropis spp.). Driftwood is
sometimes present on their surface, especially toward the eastern end of
the Coastal Plain. The upper edge of the active floodplain often merges

with willow covered stabilized floodplain.

Moose, grizzly bear, and caribou were all noted along flood-
plains, both inactive and active. Willow shrubbery provides browse for

moose.

Most rivers are utilized by Arctic grayling and Arctic char
for feeding, spawning, and migration. Over-wintering is confined to
stream reaches that remain open all winter, mainly near areas of aufeis.
Whitefish, cisco, and pike are found in the lower reaches of some rivers

east of, and including, Running River.

8.8 Spits, Bay-Mouth Bars and Beach Ridges

Except for patches of moss, grass, and sedge in isolated
swales, and on the backshore of the Stokes Point spit complex, these
terrain features are bare of vegetation. Their crests and backshores

are usually covered by driftwood, including very large logs.
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Coastal features are used for nesting, moulting, and feeding
by a number of bird species, and are utilized by Arctic fox, grizzly

bear, and in winter, by polar bear.

Adjacent waters are inhabited by Beluga whale and numerous

fish species, notably Arctic char, Arctic cisco and least cisco.

9.0 HISTORICAL AND HUMAN ASPECTS

9.1 Archeological and Historic Sites

Archeological sites and areas of historic interest appear to
be concentrated along the coastline and river valleys. Decayed log
structures, and grave markers were observed along the coastline, and
have been noted on spits, bay-mouth bars and at the crest of coastal
escarpments, some of which are composed of preglacial gravels. The
other areas having the most potential for archeological sites are
fluvial landforms along the Firth River and Rapid Creek and hills along
the edge of the Buckland Hills west of the Firth River.

9.2 Present Activities

Presently, only a limited amount of hunting and trapping is
done along the coastal plain and adjacent areas. It is concentrated

near Herschel Island and Aklavik.

Lagoons and bays formed by spits and bay-mouth bars serve as
harbours for small boats. In the past they were often the centre of
fishing, sealing, and whaling activities along the coast. The small
amount of fishing, sealing and whaling carried out today is concentrated

at the Shingle Point spit and Herschel Island.

DEW Line sites are present at Komakuk Beach and Shingle Point;
one was formerly located at Stokes Point. One native family lives at
Herschel Island, which is also used by government departments as a base

for research activities.
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9.3 Future Parks and Preserves

All of the Yukon Coastal Plain and adjacent areas within the
Yukon Territory considered in this report lie within a proposed Arctic

Wildlife Range.
Herschel Island has been proposed as a National Park or

Historical Site, and all of the study area west of Firth River lies

within a proposed International Biologic Reserve.

10.0 DATA PRESENTATION

10.1 Individual Deposit Reports

10.1.1 General

The data has been presented so that all information related to
a given borrow deposit is available as an individual package in the
"Deposit Reports" section. The deposits located in the Yukon Territory
have been prefixed with a "Y" whereas the deposits in the Northwest
Territories have been sequentially numbered from Deposit 460 in order to
maintain the continuity of previously established Deposit Numbers during
the 1972-73 DIAND Stage 1, Zone IV, Granular Materials Inventory Report.

The information includes:

1) Airphoto and Summary
2) Site Report

3) Test Pit Logs

4) Laboratory Test Data

10.1.2 Airphoto and Summary

An airphoto and synoptic page introduces each individual

deposit report. The physical outline of the deposit and location of
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test pits and exposures are noted on the airphoto. A brief summary

outlining the Setting, Material, Volume, and Assessment for each indi-

vidual deposit is denoted on the airphoto page.

10.1.3 Deposit Report

All pertinent data and assessments which have been compiled

for the deposits investigated in this study are discussed and presented

on a site specific basis under the following headings:

a)

b)

c)

Setting - location of deposit in relation to known carto-
graphical features and the geological setting. Drainage is
given (ref. Appendix A) as well as geomorphology, ice contents
and organic soil cover. A general description of vegetation,
observed and recorded mammal and bird use of the area, and
fisheries potential of adjacent waterbodies are given for each
site. Any known or observed archeological features or finds

were noted in this section.

Materials - description of soils which are classified according
to the Terms and Symbols Section in Appendix A and noted on

the test pit logs. In the Materials and Development sections
the materials are indicated as being sources of excellent,
good, fair and poor quality granular material. These terms

are based upon the definitions as found in "Appendix A".

Volume - estimated total volume of granular material as cal-
culated by planimetering the outline of the deposit and using

a conservative estimate of total depth of the deposit, accord-
ing to site observations and comparison with drilled depths at
adjacent similar deposits. Calculated volumes may not neces-
sarily be available for extraction due to a number of practical
limitations. Total available volume for extraction of any

deposit will be a function of the depth of extraction con-
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sidered practical. For most deposits, extractable volume

could be calculated by the following formula:

depth of extraction
total estimated depth

Extractable Volume = x Total Volume

An annual volume based on a per acre or 1000 foot segment for
linear features that could be extracted by conventional tech-
niques using dozers, rippers, scrapers, loaders was calculated
for most deposits. These volumes are based on estimated
depths that yearly extraction might practically be limited to
by water levels or thawing of permafrost. Changes in these

estimated depths would proportionally change the volumes.

d) Development - the sections on Setting, Material, and Volume were
used to describe some of development criteria for the deposit.
Extraction techniques, access and some environmentally sensi-

tive criteria are discussed in this section.

10.1.4 Test Pit Logs

Test pit logs have been prepared on a standard form in accord-
ance with the standardized "Terms and Symbols" section, which is included

in Appendix A.

10.1.5 Laboratory Test Data

The grain size information for each sample tested is presented
on the "Grain Size Distribution Curve", plotted and produced by R. M.
Hardy & Associates Ltd. The remaining laboratory tests such as specific
gravity, absorption, sulphate soundness, organic content and petrographic
analyses are summarized and tabulated on the form entitled: "Summary of
Laboratory Tests to Determine Aggregate Suitability in Concrete". 1In
those cases where the fine aggregate was also tested the results are
similarily tabulated and cross-referenced to the coarse aggregate

results. Petrographic analyses for rocks are summarized and tabulated
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on the form entitled: "Summary of Petrographic Data for Rock Samples".
Each individual deposit report includes all test results which are

pertinent to that specific deposit.

10.2 StriE Maps

In addition to the site specific airphotos, the location and
shape of each deposit which has been investigated in the Yukon Coastal
Plain and Adjacent Area has been plotted on the Strip Maps at a scale of
1:250,000. These strip maps were produced using the National Topo-

graphic Surveys map series and are presented in Appendix C.

The deposits which have been investigated and mapped by other
industry sources have been sequential numbered as a part of this study

and have been denoted on the strip maps.

11.0 CONCLUSIONS

The 1976 investigation for the Granular Materials Inventory
along the Yukon Coastal Plain and Adjacent Areas was completed within
the Terms of Reference received from the Department of Indian Affairs
and Northern Development. A total of 72 deposits were investigated and
the detailed assessment of each deposit is presented in "Individual
Deposit Reports". An additional 43 deposits that had been previously
investigated in detail by other agencies have been incorporated and
designated on the attached "Location Map" in Appendix C. A brief

summary of all Deposits mapped is presented in Table II.

Granular deposits along the Yukon Coastal Plain are concen-
trated on pediments near mountain fronts and in alluvial-fans, river
terraces, floodplains, outwash fans and plains, kame deltas and ter-
races, eskers, escarpments along the coast near Shingle Point, spits,
bay-mouth bars and beach ridges. As would be expected, rock deposits
are concentrated on ridges and hill tops. Characteristics of the
various landforms and the inherent materials are summarized in the
preceeding Section 7.0, titled "Geologic and Geomorphic Analysis of

Investigated Deposits".
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SUMMARY OF GRANULAR AND ROCK DEPOSITS

TABLE II

YUKON COASTAL PLAIN

DEPOSIT VOLUME (x106cu.yd) LANDFORM DEPOSIT NO.
NO. GRANULAR ROCK PREVIOUS STUDY
¥l 16.0 Terrace N117C-B3
Y2 3.9 Active Floodplain
¥3 45.0 Active Floodplain
Y4 0.8 Bay-mouth Bar
¥5 3.0 Bedrock Ridges
Y6 0.2 Bedrock Hill
Y7 590.0 Alluvial-fan N11l7C-Bl
¥8 1.3 Outcrop and Talus Cone
YO 8.9 Terrace N117C-B4
Y10 2l Beach Ridge
Y11l 14.5 Active Floodplain
Y12 34.0 Terraces N117C-B2
Y13 2.0 Spit
par:! 1200.0 Alluvial-fan N117D-B1
Y15 280.0 Active Floodplain
Ylé 7.2 Bedrock Hills
Y17 60.0 Terrace N117D-B2
Y18 3.3 Pediment
Y19 2.5 Kame Terrace N117D-B3
Y20 12..0 Terrace N117D-B4
Y21 500.0 Alluvial-fan
Y22 10.5 Pediment
Y23 440.0 Active Floodplain
Y24 40.0 Terraces N117D-B5
Y25 11.0 Kame Deltas N117D-B6
Y26 0.1 Outcrop and Talus Cone
Y27 1.0 Bedrock Ridge
Y28 5.5 Outwash Plain
Y29 3.7 Spit
Y30 8.5 Kame Terraces
Y31 20.0 Kame Deltas N117D-B®
Y32 5.5 Outwash Plain N117D-B7
¥33 2.1 Kame Terraces
Y34 2.2 Bedrock Ridges
¥35 2.8 Kame Terrace
Y36 1.8 Kame Terrace
Y37 5.5 Kame Terrace N117D-B14
Y38 7.5 Outwash Plain N117D-BS8
Y39 1.2 Spit and Bay-mouth Bar
Y40 2.0 Pediment
Y41 51.0 Terraces

- Y42 27.0 Active Floodplain
Y43 1.4 Pediment

Note: Deposits prefixed N refer to investigations by Northern Engineering
Services Company Limited, 1975.
Deposits prefixed KL refer to investigation by Klohn Leonoff
Consultants Ltd., 1975.
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TABLE II - continued

SUMMARY OF GRANULAR AND ROCK DEPOSITS

YUKON COASTAL PLAIN

VOLUME (x106cu.yd)

DEPQOSIT LANDFORM DEPOSIT NO.
NO. GRANULAR ROCK PREVIOQUS STUDY
Y44 125.0 Terraces N117D-B10
Y45 1.4 Spit
Y46 2.5 Kame Delta N117D-B11l
Y47 72.0 Active Floodplain
Y48 3.9 Esker
Y49 0.5 Outwash Plain KL-15
Y50 6.5 Outwash Plain N117D-B12, KL-18
Y51 210.0 Terraces KL-2
Y52 - Outwash Plain KL-16
Y53 17.0 Terraces N117D-B15, KL-10
Y54 12.0 Active Floodplain
¥55 - Terraces KL-21
¥56 19.0 Floodplain
Y57 - Terrace KL-17
Y58 - Terrace KL-19
¥59 17.0 Outwash Fans
Y60 46.0 Active Floodplain
Y6l 8.5 Scarp (Preglacial Sediments)

Y62 18.0 Outwash Fans KL-20
Y63 0.1 Glaciofluvial Terrace KL-12
Y64 27.0 Floodplain and Terraces

Y65 0.5 Terrace KL-9

Y66 2.0 Kame Complex KL-8

Y67 2.6 Esker and Kames

Y68 5 s Glaciofluvial Terrace N117D-B13, KL-14
Y69 - Glaciofluvial Terraces KL-22
Y70 5.7 Outwash Fans KL-11
¥71 2.4 Scarp (Preglacial Sediments)

Y72 1.0 Bay-mouth Bar

¥73 2.5 Bedrock Ridge N117A-B1l
Y74 33.0 Outwash Fans KL-7

Y75 12.0 Outwash Fans N117Aa-B2, KL-7
Y76 91.0 Terraces

Y77 0.8 Spit

Y78 14.0 Scarp (Preglacial Gravels)

Y79 44.0 Terraces KL-4

¥80 22.0 Active Floodplain

Y81 14.0 Esker N117A-B6, KL-6
Y82 0.5 Complex - Not Fluvial e s KL=13
¥83 17.0 Scarp (Preglacial Gravels)x‘q:fﬁll?i\-ml, KL-5
Y84 4.8 Kame Deltas o N117A-B3
Y85 76.0 Scarp (Preglacial Gravels) | A

Y86 140.0 Active Floodplain

Note:

Services Company Limited, 1975.
Deposits prefixed KL refer to investigation by Klohn Leonoff

Consultants Ltd., 1975.

Deposits prefixed N refer to investigations by Northern Engineering
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TABLE II - continued

SUMMARY OF GRANULAR AND ROCK DEPOSITS

YUKON COASTAL PLAIN

VOLUME (x106cu.yd)

DEPOSIT LANDFORM DEPOSIT NO.
NO. GRANULAR ROCK PREVIOUS STUDY
Y87 20.0 Terraces
Y88 7.4 Kame Complex
Y89 14.0 Bedrock Hill
Y90 16.5 Terraces N117A-B7, KL-1
Y9l - Terrace KL-3
Y92 3.5 Terraces N117A-B8, KL-3
Y93 21.0 Scarp (Preglacial Gravels)
Y94 1.6 Cuesta (Bedrock)
Y95 46.0 Active Floodplain
Y96 3.5 Kame Deltas N117A-B9
Y97 3.5 Kame Deltas N117a-B10
Y98 3.9 Hogbacks (Bedrock)
Y99 7.5 Valley Train N117A-Bll
Y100 TaD Kame N117a-B12
Y101 1.0 Kames N117A-B13
Y102 20.0 Scarp (Preglacial Gravels)
455 0.5 Terrace 455
456A - Alluvial-fan 456A
457A - Alluvial-fan 4577
460 25,0 Active Floodplain
461 4.0 Terrace N117a-Bl4
462 16.5 Terraces
463 4.1 Bedrock Ridge
464 T Roche moutonnés (Bedrock)
465 100.0 Cliffs and Altiplanation

Terraces
466 7.3 Active Floodplain
467 20.0 Kame Deltas
468 5.0 Bedrock Ridge
469 0.4 Cuesta (Bedrock)
TOTAL 4733.0 1517
Note: Deposits prefixed N refer to investigations by Northern Engineering

Services Company Limited, 1975.
Deposits prefixed KL refer to investigation by Klohn Leonoff

Consultants Ltd., 1975.

Deposits 455, 456A, 457A, investigated by Ripley, Klohn, Leonoff Ltd.,
1972.
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Results of the study indicate that large guantities of natur-
ally occurring, good quality, and accessible granular materials are
available on the Yukon Coastal Plain and Adjacent Areas. A total of
4,733,000,000 cubic yards of granular materials, and 151,700,000 cubic
yards of rock were mapped in the study area. Rock includes bedrock,
scree, talus, and weathered rubble. All mapped volumes may not be
feasibly excavated as is indicated in Section 10.1.3(c). However, given
practical depths of extraction, extractable volumes can be easily

calculated from mapped volumes documented in this report.

Respectfully submitted,

TERRAIN ANALYSIS & MAPPING SERVICES LTD.,

V. N. Rampton, Ph.D.,P.Eng.

THE ASSOCIATION OF
PROFESSIONAL ENGINEERS
I OF ALBERTA

PERMIT NUMBER
P 226

R. M. HARDY &
ASSOC. LTD.
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DEPOSIT Y2

Setting : Active floodplain of the lower reaches of the Clarence River.
Located immediately adjacent to the Yukon/Alaska border.

Material: Gravel; fine to coarse, and fine to coarse sand.

Volume : 3,900,000 cubic yards total.

Assessment : Contains good quality granular material. Extraction will be limited
by ground water levels, and fish migrations in the Clarence River.
Restoration should occur slowly through natural processes. Good
access.
Recoverable volume may be limited to 350,000 cubic yards.

Airphoto No. : A13138-154 Approx. Scale: 1"=57¢0"
Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Outline - Others —— - — Exposures 3




DEPOSIT Y2

SETTING

Deposit Y2 consists of the vegetation-bare floodplain along
the lower reaches of the Clarence River and parts of its channel bed

lying above late fall water levels.

The floodplain is characterized by a few broad swales and
occasional small irregularly-shaped sand dunes. The deposit is free of
overburden, and is well drained except for the bottom of some swales
containing shallow pools of water. Most of the deposit stands % to 2%
feet above low water levels. The thickness of the active layer is

estimated to exceed 6 feet.

Most of the deposit is free of vegetation except for occasional
growths of grass, herb, and small prostrate willow on the small dunes.

Clarence River is a migratory route for Arctic char and grayling.

Immediately adjacent to the deposit are low fluvial terraces,
which are well-drained at their outer edges, but marshy on their centres
and inner edges. The Clarence River valley is bordered by imperfectly-
drained, ice-rich lacustrine deposits in both a coastward and inland
direction. This terrain provides marginal habitat for grizzly bear and
Arctic fox, but is a major staging area for lesser snow geese in the

fall.

MATERIAL

Deposit Y2 contains good quality granular material consisting
of stratified gravel and sand. Larger clasts are mainly subrounded to
angular quartzite, sandstone, and argillite with rare chert and quartz.
A thin layer of fine silty sand covers the higher part of the floodplain

and the base of most swales.
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VOLUME

The total volume of 3,900,000 cubic yards is based on a con-
servative depth of 15 feet., Fluvial deposits are commonly in exXcess of

45 feet on this part of the coastal plain.

Annually, 2,000 cubic yards per acre could be extracted by
conventional techniques assuming that static ground water levels limit
the extractable granular material to an average depth of 1% feet over
the floodplain and exposed channel bed. Volume of recoverable material
may be limited to 350,000 cubic yards because of static ground water

conditions.

DEVELOPMENT

Extraction of material at Deposit Y2 will probably be confined
to summer and fall when stream levels were low. Unless special drainage
controls are undertaken large areas will have to be harvested for relatively
small volumes because of shallow ground water levels. Adequate areas

for stockpiling are available.

The developed pit areas should bc restored by natural fluvial
processes over a period of time. Streams of the coastal plain are known

to move significant guantities of coarse sediment.

Access to the coast or inland is good along stream courses or

frozen water bodies.

Development of Deposit Y2 should be planned so as to minimize
interference with fish migrations within the Clarence River. Deposit Y2
lies within a proposed Arctic Wildlife Range and the Firth River IBP

Reserve, which may restrict development.



TEST HOLE LOG

&
cle |2 Q (¥ o
= 85 = T (S i
“" o = =5
T 22|58 MATERIAL <olwl| s OTHER
e |
o (o> (@ DESCRIPTION 59|92 F INFORMATION
Ww |=wn | o S5 &
a |2 5 w Ta| W
& O < O 0
b7 = |z>
S SAND -~ fine to coarse, and well graded U Organic Color: #2+
. gravel to 2" size, cccasiocnal
14 cobble, becoming coarser with { Lightweight Pieces -
depth, angular to subangular, Fine Aggregate: 0.22%
medium brown, damp, clean.
2 4
3 Y )
Bottom of Pit Sample from 0'-3.0'
4+ -
- _
!
- J —
C
i
DATE: Sept. 19, 1976 |LOGGED BY: Jpp DAWN BY:  MB/vh CHKD BY: GCD/TJF
TEST PIT NO.

GOVERNMENT OF CANADA
R.M. HARDY & ASSOCIATES LTD. vo-23

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHMN!ICAL DIVISION

DEPARTMENT OF INDIAN AFFAIRS
AND
NCRTHERN DEVELOPMENT

|
SHEET 1 OF 3




TEST HOLE LOG

-~ e O |Wef |
e 5.0 I &w [
- |00 |a o, Fo| &
T gggg MATERIAL Lolw=| 1 OTHER
g o5 |0 DESCRIPTION s3|9<| INFORMATION
w 5o | w Ega i
O 2 zZ3| o
SW - SAND - fine to coarse, some gravel to UF
1" size, angular to subangular,
1+ wet. .
12" " - fine gravel layer.
2 v -
Bottom of Pit No sample taken.
3 1 _
DATE: Sept. 19, 1976 LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y2-B

DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
= GEOTECHNICAL DIVISION

SHEET 1 OF 1




GRAIN SIZE ANALYSIS

DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

GOVERNMENT OF CANADA

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS B PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE Y2-3 DEPTH 0'-3.0" LAB TEST NUMBER
DATE SAMPLED _Sept. 19, 1976 SAMPLED BY JDY TP5
CRAVEL SAND SIZES FINES MAX_SIZE % > 3
12.9 % Hla,2 % 17,0 % 24.3 % 1.7 % 2" 0
COARSE COARSE MEDIUM FINE
. N No No N, ND No. No. No. SIEVE PERCENT
” oo Y Ve 4 g 16 Y 50 100 25 SIZE PASSING
3" 100.0
% S s 2 100.0
‘ \ 1172 99.4
80 - 1 93.5
S 7 3/4" 87.1
z .
S \: 172" 76.6
< © ' | b 651
a \ ! .
— 50 " \ . : 1/4"
z ; \\ T No. ¢ 52.2
g 0t r No 8 44.8
. No. 16 39.2
;\ No. 30 32.2
20 . N No. 50 15.2
: : No. 100 3.9
mn — [P
- : N No. 200 1.7
o N
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GHAYV SAND SIZES FINES MAX_SIZE % 2> 3"
% % % % %
COARSE COARSE MEDIUM FINE
No No Ng ND No Ng No. SIEVE PERCENT
320 v Y V4 8 18 30 50 100 25 SIZE PASSING
‘\CG r o
: 3
R
X 11727
8 - -
S S .
z 9 3/4
g ; 12"
60 .
X | 38
- ] 174"
g lf No. 4
g T T No 8
w Ha. 1
3
0 No. 33
20 -+ No. 50
No 100
10 No. 200
9
DEPOSIT No.

Y2




Setting :

Material:
Volume :

Assessment :

Airphoto No. : A13138-153/152 Approx. Scale: 1"=5800"
Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Outline - Others e Exposures e

DEPOSIT Y3

Active floodplain of an unnamed stream flowing into Clarence
Lagoon.

Gravel; well graded, fine to coarse, some sand.
45,000,000 cubic yards total.

Contains good to excellent quality granular material. Extraction
will be limited by ground water levels, and should not be carried out
near aufeis. Natural fluvial processes should slowly restore the
floodplain. Good access.

Recoverable volume may be limited to 3,800,000 cubic yards.

CLARENCE




DEPOSIT Y3

SETTING

Deposit Y3 consists of the narrow vegetation~bare braided bar
and channel bed complex of a major unnamed stream flowing north from the

British Mountains into the western end of Clarence Lagoon.

The deposit is well drained and free of overburden. Bars
standing 2 to 5 feet above late fall stream level make up about 40
percent of the complex while the remainder is within 2 feet of stream
level. The depth of the active layer at this deposit is estimated to be
4 to 6 feet.

Patches of herbaceous plants and prostrate willows are scattered
over the deposit. The adjacent unnamed stream is a migratory route for

Arctic char and grayling.

This deposit is bordered by a moderately to well drained
alluvial-fan surface for much of its length, 3 to 5 feet above the
highest part of the floodplain. At its southern end it abuts directly
against moderately sloping uplands mantled by ice-rich silty colluvium.
This area is a major staging area for waterfowl in the fall and is suit-

able habitat for grizzly bear and Arctic fox.

Immediately west of test pit ¥3-A, a large aufeis field is
present that impinges onto the western edge of the deposit. Open water
is known to occur throughout the winter and provides overwintering areas

for fish.

MATERIAL

Deposit Y3 contains good to potentially excellent quality
granular material consisting of fine to coarse gravel with some sand.

The gravel is coarser at the upstream end of the deposit. At test pit

- 46 -



A

answ

Y3-B pebbles rarely exceed 2 inches, whereas at test pit Y3-A boulders
to 12 inches in size are present. Larger clasts are mainly subangular

quartzite, sandstone, limestone, and argillite with rare chert.

VOLUME

The total volume of 45,000,000 cubic yards is based on an
estimated conservative depth of 30 feet. Fluvial deposits are known to

be more than 60 feet deep along this part of the coastal plain.

Annually, 60,000 cubic yvards per 1000 feet length of flood-
plain and channel bed could be extracted by conventional techniques.
Static ground water levels will limit the extractable granular material
to an average depth of 2 feet over the floodplain and exposed channel
bed. Volume of recoverable material may be limited to 3,800,000

cubic yards because of ground water conditions.

DEVELOPMENT

Extraction at Deposit Y3 will probably be confined to summer
and fall when water levels are low. Unless special drainage controls
are undertaken large areas will be required for small volumes because of

shallow ground water levels. Adequate areas for stockpiling are available.

The pit areas should be restored by natural fluvial processes
as streams of the coastal plain are known to move significant amounts of
coarse sediment. Access to this deposit is good along the stream course

itself or adjacent alluvial-fan.

Development of Deposit ¥3 should be planned to minimize inter-
ference with waterfowl staging or any fish overwintering areas along the
stream course. Excavation within the immediate vicinity of the aufeis
should be avoided. Deposit Y3 lies within a proposed Arctic Wildlife

Range and the Firth River IBP Reserve; which may restrict development.
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TEST HOLE LOG

- o [&] Ww -e
o [= 2 —
L1332 I |rulE
z |52(28 MATERIAL Solw®| OTHER
& |5 (e DESCRIPTION 63|22 E INFORMATION
5 |2°13 W |zg) u
® & 2 |z31°
GW GRAVEL - well graded, some fine to UF Lightweight Pieces -
coarse sand, occasional cobbles, Fine Aggregate: 0.25%
1 4 o rootlets, angular to subangular, J
. medium brown, clean.
2 . -
L]
YOO,
3 Bottom of Pit |Sample from 0'-2.6'
4 4
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA " TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y3-A
AND T S GEOTECHNICAL DNVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

NRE o |wel
L |32|% : |rulk
T |59 28 MATERIAL <0 m‘f T OTHER
MR DESCRIPTION 5322 £| INFORMATION
o |8718 8 |G2| &
a 8 Q > o
GW GRAVEL - well graded to 2" gize, and UF Lightweight Pieces-
fine to coarse sand, occasicnal Fine Aggregate: 0.27%
1- cobble, rootlets, angular to sub- h
angular, medium brown, wet,
clean.
24 -
VA
2.6
3] Bottom of Pit | Sample from 0'-2.6'
DATE: Sept. 19, 1976 |LOGGED BY: JDF ORWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y3-B

DEPARTMENT OF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
¢ GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 49 -




GRAIN SIZE ANALYSIS

DEPARTMENT OP;"IDNDIAN AFFAIRS
Al
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHKICAL DIVISION

SAMPLE ¥3-a DEPTH 0'-2.6' LAB TEST NUMBER
DATE SAMPLED __Sept. 19, 1976 gampLep By ___ JDF TP8
GRAVEL SIZES SAND SIZES FINES MAX_SIZE 1% > 3~
34.2 % 33.2 %| 5.6%| 17.3 % 8.1 %l 1.6 % 5" 7.1
COARSE FINE COARGE MEDIUM FINE
. . u wa No. No. No. No. No. No. No.  No. SIEVE | PERCENT
ol 3TV W R % 8 % 2 & 100 200 25 SIZE | PASSING
—'\ : ! 3" 100.0
90 : . . - 2" 94.3
C N\ : : T2 86.2
\ : : I 75.0
2 1 . \V . . 3’4“ 65.8
@ DN : 12 54.0
17, s 2 x "
< \ : 3/8 46,4
: : 1/4"
- 5 ; ;
ﬁ : \\Z No. 4 32.6
2 ‘ : No_8 26.9
@ -
w ‘:\ No. 16 20.6
T g3 N ; -
: \-\ No. 30 14.0
20 - = No. 50 7.3
: \.\ No. 100 3.0
10 T ~ No. 200 1.6
\ 0, -
0 ———|
SAMPLE ¥Y3-B DEPTH 0'-2.6" LAB TEST NUMBER
DATE SAMPLED Sept. 19, 1976 sAMPLED BY JDF TP7
BRAVEL S17ES SAND SIZES FINES [ MAX SIZE | %> 3~ |
14.3 % 48.1 %|7.6 % 7.5 % 13.6 % 1.4 % 2" 0
COARSE FINE COARSE MEDIUM FINE
No. No. No. No. No. No. No. Na. SIEVE | PERGENT
KR R 1 L A O A ] 16 30 50 10 200 35 SIZE PASSING
100 - ; : : 3" 100,0
% N : 2" 100.0]|-
: \ : 5 1172 99,2
% TN : T 92.8
g n ; : 34" 85.7
=z . . .
@ : : 172" 72.7
2 60 n * 3/8" 60.9
a : :
o : : 1/4"
ﬁ : No. 4 37.6
8 . . No. 8 30.1
& - : No. 16 24.4
. \\ No. 30 18.5
20 n No. 50 8.4
: \ No. 100 2.5
10
. No. 200 1.4
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. ¥3
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DEPOSIT Y4

Setting : Bay-mouth bar along the seaward side of Clarence Lagoon.
Material: Gravel and Sand; poor to well graded, fine to coarse.
Volume : 800,000 cubic yards total.

Assessment : contains good quality granular material. Extraction may increase
the rate of coastal retreat to the west, although the bar will be
restored by natural coastal processes. Good access.

Recoverable volume may be limited to 460,000 cubic yards.

Airphoto No.: Al13231-67 Approx. Scale: 1"=5700"

Deposit Outline - R. M. Hardy Test Pit ©)
Deposit Qutline - Others — = — - — Exposures ey




DEPOSIT ¥4

SETTING
Deposit ¥4 consists of a bay—mouth bar that forms the seaward
edge of Clarence Lagoon, near the Alaska Boundary. The bar is breached

by a narrow channel near its western end.

The bar averages 200 feet in width with a crest standing 6 to
8 feet above sea level., The foreshore is about 100 feet wide; its
surface is characterized by loose, poorly graded gravel and a number of
minor ridges near sea level. The backshore slopes gently away from the
sea and terminates in a small 2 foot scarp at the edge of Clarence

Lagoon.

The surface of the bay-mouth bar is well-drained and devoid of
vegetation. Driftwood is scattered along the crest and surface of the
backshore. Deposit Y4 is completely inundated during major storm surges.

Frost was encountered in the bar at a depth of 4 feet.

Westward long-shore drift dominates this portion of the coast.
The source of gravel in Deposit Y4 is the eroding seaward edge of the
alluvial-fan to the southeast of Clarence Lagoon. The western end of
Deposit ¥4 adjoins a flat lacustrine plain composed of silty moderately
icy sediments, and the eastern end adjoins an imperfectly drained

alluvial-fan.

Deposit ¥4 lies within a critical staging area for waterfowl
and provides habitat for grizzly bear, Arctic fox, caribou, and for
polar bear in the winter. Arctic char are known to frequent Clarence

Lagoon.

MATERTAT.

Deposit Y4 contains fair to good quality granular material
with individual strata being poorly graded. The surface of the fore-

shore and test pit Y4-A indicate that this area is underlain by strati-
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fied, poorly graded gravel and sand. The surface of the crest and
backshore at test pit Y4-B indicate that this area is underlain by poor
to well graded gravel and sand. A few cobbles, 8 inches in size, were
noted on the surface. Larger clasts are mainly rounded sandstone,

quartzite and argillite.

VOLUME

The total volume of 800,000 cubic yards is based on an average
depth of ¢ feet as bathymetric configurations and data from other spits

suggest that the bay-mouth bar is more than 12 feet thick.

Annually, 37,000 cubic yards per 1000 feet length of the spit
could be extracted by conventional technigques assuming that only material
above sea level can be considered for extraction. Volume of recoverable
material may be limited to 460,000 cubic yards because of static water

levels.

DEVELOPMENT

Deposit Y4 may be easily developed by conventional techniques
during summer and fall, although storm tides would curtail operations.
The adjacent terrain is adequate for long-term stockpiling, but is sus-
ceptible to thermokarst. Extraction of material from Deposit Y4 may
hasten coastal erosion rates to the west as long-shore drift is mainly
in that direction. Restoration of the spit will be relatively rapid as
ample coarse-grained sediments are being eroded in small cliffs east of

Deposit ¥4.

Access to deposit is good cover sea jice or inland along a

gently sloping alluvial-fan to the Buckland Hills.

Development of Deposit Y4 should be planned to minimize inter-
ference with waterfowl staging and the fish population in Clarence
Lagoon. Deposit Y4 lies within the proposed Arctic Wildlife Range and

Firth River IBP Reserve, which may restrict development.
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TEST HOLE LOG

O
- la = Q W e
L33 |E I lFulE
T |23 (28 MATERIAL Tolnll s OTHER
IR DESCRIPTION 53|92| £ | INFORMATION
51873 Y 1852| 8
@ 2 [z3]°
SW ) SAND - fine to coarse, and fine gravel UF Lightweight Pieces -
to_3/8" size. Fine Aggregate: 0.05%
sp o5 SAND - coarse, and fine gravel to %"
size.  —— 7
GM GRAVEL - well graded to 2" size,
little silty fines.
1 1 J
SP SAND - coarse, some fine gravel to %"
size, clean.
GW GRAVEL - well graded to 3" gize, clean.
21 .
GP GRAVEL - fine to %" size, and fine to
. coarse sand, clean. i
— fine to %" size, increasing
sand content with depth, clean.
3- -
4 1 F 4.0 I
H+ H VX
+ 110
o H
- 4 -
4
+
A
5 +
Bottom of Pit Sample from 0'-4.0°'
DATE: Sept. 19, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT %ZBNDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. -

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
= GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

- Q o lwae| .
£ |321% z [tulE
z |88 128 MATERIAL iglul| 2 OTHER
E a2 |@- DESCRIPTION o3 (_Jg E INFORMATION
o | w o w
19138 o |gg|o
SP | MSAND - medium to coarse. Ur Organic Color: #2
GP 069 GRAVEL - fine to 2" size, and medium to Moisture Content: 2.9%
1+ 0% coarse sand, rounded, wet, clean. h
O oo Lightweight Pieces -
b 2 4 Fine Aggregate: 0.06%
o
24 ooo b
Q ° o
Do o o(
31 ooooo 1hole abandoned due to
b0 Jas sloughing.
Bottom of Pit Sample from 0'-3.5°
4+ §
4 4
DATE: Sept. 19, 1976 |(LOGGED BY: @GCD DRWN BY: ME/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. Y4-B
AN D CONSULTING ENGINEERS B‘\ g:gii?&ﬁ?&ﬁgm’;fg:
NORTHERN DEVELOPMENT SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y4-A DEPTH 0'-4.0' LAB TEST NUMBER
DATE sAMPLED SCPt. 19, 1976 gampiLep By GCD SHA-2
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3~
12.2 % 27.7 %[18.1 % 34.5 % 5.7 %] 1.8 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. w 1 aa Ne. Ne. No. No. No. No. Ne. No. SIEVE | PERCENT
B e W R U W 8 16 k) 50 100 200 25 SIZE PASSING
: \ : 3" 100.0
+ T 2" 98.8
: : \ : 1172 96.7
1IN - 91.4
g 79 : : : 3/4" 87.8
2 : \ 172" 82.6
< : : 3/8" 77.1
o .
. : 114"
é : \\ No. 4 60.1
lil N No. 16 26.7
E \\ No. 30 11.5
20 No. 50 4.3
; : \ No. 100 2.1
0 N No. 200 1.8
-
0
SAMPLE ___Y4-B DEPTH___0'-3.5" LAB TEST NUMBER
DATE SAMPLED . SeRt. 19, 1976 sampLeD BY GCD SHA-B
GRAVEL SIZES SAND SIZES FINES ] [ MAX SIZE AR
3.6 %| 51.0 %[|28.6 % 13.8 % 2.6 % 0.4 % 1%" 0
COARSE FINE COARSE MEDIUM FINE
w tm ae No. No. No. No. No. No, No.  No. SIEVE | PERCENT
0 32V W W 8 18 30 50 00 200 3% SIZE PASSING
n . \; . 3 100.0
%0 X 2z 100.0 |}
: . 11727
80 \ : / 100.0
: \ : i 98.8
g : : R 96.4
® \ 172 88.8
< 0 g 78.4
S \ /8 ]
- : 174"
z : \k No. 4 45.4
u :
i \ No. 8 19.7
o No. 16 7.7
30
No. 30 2.7
20 No. 50 0.9
No. 100 0.5
10 o~ No, 200 0.4
0 S—
DEPOSIT No.

GOVERNMENT OF CANADA
DEPARTMENT %';I::)ND'AN AFFAIRS
NORTHERN DEVELOPMENT

=\

=

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SEAVICES
* GEOTECHNIGAL DIVISION

Y4
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DEPOSIT Y5

Setting : Scree-covered bedrock ridges in northern part of British Mountains,
10 miles south of Clarence Lagoon.
Material: Argillite rubble; platy and flaky, little fines.

Volume : 3,000,000 cubic yards where applicable.

Assessment : contains poor quality granular material. Large areas must be
developed for small volumes unless the underlying bedrock is
excavated. Moderately good access to coast.

Airphoto No. : a13138-151 Approx. Scale: 1"=5700"

Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others — — - — Exposures S




DEPOSIT Y5

SETTING

Deposit Y5 consists of a number of adjoining ridges and
saddles in the northern British Mountains about 10 miles south of
Clarence Lagoon. The ridge crests are approximately 1500 feet above sea
level with the saddles being about 500 feet lower. The ridges and
saddles have a general east-west alignment. Slopes are generally moder-

ate to steep, and the deposit is well drained and free of overburden.

Vegetation is sparse; a few patches of Dryas are present.

Caribou trails are abundant in the saddles.

Deposit Y5 is largely covered by flaky and platy argillite
fragments, especially on the saddles. In some areas, bands of chert
fragments are present and may be more common on the upper part of the
ridges. The parent rock underlying the scree is predominantly argillite
of the Neruokpuk Formation. Scattered chert interbeds, especially under
the ridges, occur throughout the sequence. This lithologic sequence

is typical of this part of the British Mountains.

Scree-covered hills and mountains are present both north and
south of Deposit ¥5. To the east, silt-mantled moderate to gentle
slopes lead to a major braided stream channel and its terraces. The
silt mantle is generally very ice-rich. This area is utilized by

caribou for calving and provides habitat for grizzly bear.

MATERIAL

Deposit Y5 contains poor quality material consisting of platy
and flaky fragments of argillite with a matrix of clayey silt. In some
areas blocky angular chert fragments are present. This rubble grades to

competent rock at depths of 1 to 5 feet.
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VOLUME

The total volume 3,000,000 cubic yards is based on a depth of
5 feet of rubble to competent rock. This volume could be greatly
increased if the underlying rock was ripped or quarried. Annually,
8,000 cubic yards per acre could be extracted by conventional techniques

if only the disintegrated rock was removed.

DEVELOPMENT

Development of this deposit will involve conventional scari-
fying and scraping of the rubble. The underlying competent rock could
be quarried. Pits should be positioned so that the aesthetics of the

area are maintained.

Access to this deposit would locally involve crossing slopes
that are susceptible to thermokarst. The fluvial system to the east of

Deposit ¥5 provides a good route to the coast.

Development should be planned to minimize interference with
caribou calving or migrations. Deposit ¥5 lies within the proposed
Arctic Wildlife Preserve and the Firth River IBP Reserve, which may

restrict development.
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TEST HOLE LOG

SCIL GROUP
SYMBOL
SOIL GRAPHIC
LOG

DEPTH (FT}

MATERIAL
DESCRIPTION

ICE GRAPHIC
LOG
NCR ICE TYPE

OTHER

INFORMATION

w
s

SHALE and ARGILLITE - little sand, little
clayey fines, occasional granite-

11 like cobbles to 4" size, friable, -

flaky, green and orange.

S| VISUAL ICE %
DEPTH (FT)

2 J
37 ,
s .
~—— — becoming cleaner
4 1 -
a5
5 4 Bottom of Pit ] Sample from 3.5'-4.67

DATE: Sept. 25, 1976 |LOGGED BY:

GCD DRWN BY: MB/vh CHKD BY: gcp/TJr

GOVERNMENT OF CANADA
DEPARTMENT OF IIDNDIAN AFFAIRS
AN
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.
¥5-a

SHEET 1 OF 1
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Yé

Scree-covered bedrock hill at northern edge of British Mountains,
6% miles south of Clarence Lagoon.

Rubble; gravel sized, little fines.

220,000 cubic yards total. '

Contains fair to poor quality granular material. Shallow depth to
bedrock indicates large area required for small volumes. Processed
rock may provide good quality material. Fair access to coast.

NS :

Airphoto No.: A13231-65 Approx. Scale: 1v=gpoo*
Deposit Outline - R.M. Hardy Test Pit ©
Deposit Outline - Others S S Exposures ey
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DEPOSIT Y6

SETTING

Deposit Y6 consists of a scree-covered hill at the northern
edge of the British Mountains about 6% miles directly south of Clarence
Lagoon.

The broad crest of the hill rises 500 feet above sea level and
about 350 feet above the nearby valley to the east. 1Its edges are
formed by moderate to steep slopes. Some incipent soil stripes are pre-
sent on the hill sides. The surface of Deposit Y6 is well drained, free

of overburden and covered by a broken cover of typical upland tundra.

The parent rock underlying the scree at Deposit Y6 are prob-
ably thinly bedded Triassic limestone and siltstone. The surface scree
is primarily fragments of limestone and siltstone, and Triassic sedi-
ments are known to overlie the Neruckpuk Formation that forms the core
of the British Mountains. Other hills on the northern flank of the
British Mountains near the Alaska Boundary are probably of similar

composition.

The deposit is bordered by moderately sloping silt-mantled
slopes. The silt generally has very high ice contents. Higher hills
and mountains are present to the south. This area is utilized by caribou

for calving and provides habitat for grizzly bear.

MATERIAL

Deposit ¥6 contains poor to fair quality granular materials
consisting of angular fragments of siltstone and limestcne, % to 8 inches
in size, with a matrix of sand and silt. Competent rock is encountered

at a depth of 1 to 2 feet.

Although the scree is only poor to fair quality granular
material, the underlying rock may provide good quality material if

limestone predominates the sequence.
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VOLUME

The total volume of 220,000 cubic yvards is based on a depth of
1% feet to competent rock. This volume could be greatly increased if
the underlying rock was ripped or quarried. Annually, 2,500 cubic yards
per acre could be extracted by conventional techniques if only frag-

mented rock was removed.

DEVELOPMENT

Development of this deposit will involve scarifying and
scraping unless the underlying rock is quarried. The aesthetics of the

area would be significantly modified by quarrying.

Access to this deposit will locally involve crossing slopes
that are susceptible to thermokarst. An alluvial-fan leads to the

coast.
Development should be planned to minimize interference with

caribou calving. Deposit ¥6 lies within the proposed Arctic Wildlife

Preserve and Firth River IBP Reserve, which may restrict development.
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TEST HOLE LOG

— Qo O (W
e %_1 I T e o
L loa|a a |[E¥l &
T |52 128 MATERIAL Lolw=| 1 OTHER
i DESCRIPTION s3|9%| E INFORMATION
518”13 g |62 4
? o = |=>
[+]
GP g"o. RUBBLE - fragments to 8" size, little UF
b o © silty sand to &" depth, platy,
. °o° siltstone and limestone with 1 pit abandoned at
o ° quartz veins. competent rock.
po o
14 °% .
OD
oo o
0 |1a
) Bottom of Pit ] Sample at 1.4'
24 -
DATE:. Sept. 22, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R:-M. HARDY & ASSOCIATES LTD. Y6-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

= GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 64 -

Lt



A

SUMMARY OF PETROGRAPHIC DATA
FOR
ROCK SAMPLES

PETROGRAPHIC ANALYSIS

PARTICLE TYPE PERCENT

Calcite 100

ROCK NAME: Limestone

GRAIN SIZE: Maximum crystal size less than 0.1 mm,

GRAIN SHAPE: -

MATRIX AND CEMENT: Fine fractures are filled with coarsely-crystalline calcite.

POROSITY AND PACKING: Nil porosity.

COMMENTS: Slabby rock although bedding orientation not seen; rock probably has
no directional weakness.

NOTE: PETROGRAPHIC ANALYSIS BY DOLMAGE CAMPBELL & ASSOCIATES (1975) LTD.

DEPARTMENT OA":Q IDN DIAN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES

GOVERNMENT OF CANADA TEST PIT NO.
\ R.M. HARDY & ASSOCIATES LTD.
NORTHERN DEVELOPMENT * GEOTECHNIGAL DIVISION Y6-A
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Setting :

Material:
Volume :

Assessment :

DEPQSIT - Y7

Large alluvial-fan lying between the British Mountains and Clarence
Lagoon.

Gravel; well-graded, fine to coarse, little sand.

590,000,000 cubic yards total.

Contains good quality granular material. Permafrost and ground water
will limit depths of extraction by conventional techniques, especially
on the lower fan where some clay layers are present in the near-
surface strata. Abandoned pits will result in small ponds. Access

is good.

Recoverable volume may be limited to 55,000,000 cubic yards.

Airphoto No.: Al3231-66 Approx. Scale: 1"=6000"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others — - c— o — Exposures s
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DEPOSIT Y7

SETTING

Deposit Y7 is the major part of a large alluvial-fan sloping
gently from its apex at the base of the British Mountains to the Clarence
Lagoon. This deposit has been previously mapped by NESCL and designated
as 117C-Bl. Bars and channel traces give the fan surface a braided
pattern. The surface is also characterized by periglacial features,
especially towards the base of the fan. Typical are shallow trenches
overlying ice-wedges and forming 150 foot polygons, small hummocks, and

frost boils.

The deposit is free of overburden except in the bottom of some
channel traces and on broad shallow marshy depressions where 1 to 2 feet
of silt and peat may be present. Parts of the alluvial-fan covered by

thicker peat and having poor drainage have been excluded from the deposit.

On better drained parts of the alluvial-fan, the active layer
is 2 to 5 feet thick. Sediments immediately above permafrost are water
saturated because of a perched water table. Water is present in some
ice-wedge trenches, especially on the lower part of the fan. Deposit Y7
is bordered by an active floodplain to its west. Poorly-drained ice-
rich lacustrine sediments and upland slopes covered by ice-rich coluvium

are to the east and southeast.

Better drained areas are covered by broken tundra consisting
mainly of Dryas, sedge, moss, and lichen. 1In poorly drained areas,
sedge-dominated tundra is present. Deposit Y7 and adjacent terrain is
used by snow geese as a staging area and provides habitat for Arctic fox

and grizzly bear.

MATERIAL

Deposit Y7 contains good quality granular material, although

some near surface material may be fair to poor quality. Generally, the
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deposit consists of stratified well graded, fine to coarse gravel with
little to some sand. Cobbles, 5 inches in size, are common in the upper
part of the alluvial-fan, whereas cobbles are infrequent near the base
of the fan. Lenses of silty pebbly clay and clayey sand are present in

the upper 1 to 3 feet of the alluvial-fan near its distal edge.

Larger clasts are mainly subangular to subrounded sandstone,

quartzite, argillite, and limestone with rare chert.

VOLUME

The total volume of 590,000,000 cubic yards igs based on a
conservative depth of 45 feet. Fluvial deposits are known to be more

than 60 feet deep on this part of the coastal plain.

Annually, 5,800 cubic yards per acre could be extracted by
conventional technigques assuming that permafrost and ground water would
limit yearly excavation depths to 4 feet. Volume of recoverable material
may be limited to 55,000,000 cubic yards because of ground water and

pexmafrost tables.

DEVELOPMENT

Excavation will be hampered by shallow active layers and
perched ground water especially on the lower part of the fan. Stripping
schedules will be required to promote melting of the permafrost. Gen-
erally, extracted materials will be damp and require draining. Some
drainage control measureé will be regquired for pits excavated to any
depth on the fan surface. Abandoned deeper pits will probably result in

small ponds on the surface of the alluvial-fan.
Access to Deposit Y7 is good from all directions. Care must
be exercised in crossing thermokarst susceptible terrain to the east of

this deposit.
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Development of Deposit Y7 should be planned to minimize inter-
ference with the staging activities of waterfowl. This deposit lies
within the proposed Arctic Wildlife Range and the Firth River IBP

Reserve, which may restrict development.
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TEST HOLE LOG

= la {8 o ¥
= I -
Lt 292 o 5:3 L
z |282(28 MATERIAL $aluSl 2 OTHER
E 25 (@ DESCRIPTION o3 Qg E INFORMATION
o o w
o |© O o2
I 2 25| 0
OL (r|yit SILT - organic, and gravel to 2" size, Ur
1ly angular to subrounded.
3lglos 4
e GRAVEL - well graded to 2" size, little
o sand, trace clayey fines,
:: angular to subrounded, light ]
e browns, guartzite.
..
"
.
LI K J
...2.2
CLAY - silty, grey, somé Iine sub-
i angular gravel. ]
2.6
SAND - medium, and fine gravel, trace
clayey fines, subangular to sub-
31 rounded. -
1
frozen at 3.3 a3

Bottom of Pit

|No sample taken.

DATE: Sept. 22, 1976

LOGGED BY: GCD

DRWN BY: MB/vh

CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT %T\HIDNDMN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

D

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
Y7-A

SHEET 1 OF 1
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TEST HOLE LOG

— o O |W.e
o = S .
=R P T (2] F
~ |00 |a a |Fol
T |52 23 MATERIAL Tolws! o OTHER
e Ich DESCRIPTION 5322 E INFORMATION
W =] | 4 =2
o (2715 W |So| W
S 4 2 |z3| @
OL zl3 SILT - organic, and gravel, subangular Ur Lightweight Pieces -
1l7l7los to rounded, quartzite. Fine Aggregate: 0.20%
11cw ::‘::: GRAVEL - well graded to 1%" size, littld T
Poeel fine to coarse sand, trace
LK ]
Poeses clayey fines, clean, angular to
21 IO subrounded, quartzites and sand- T
LN )
:::,:,‘ uj stones.
]
3 A b 1 — — -— becoming coarser to 3" size at -
OD0 2.5,
4 4 : ]
5 4
& 4
7 i
8
Bottom of Pit Sample from 0.8'-8.0°
9 A 4
DATE: Sept. 22, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GDC/TJF
GOVERNMENT OF CANADA \ TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS ( R.M. HARDY & ASSOCIATES LTD. ¥7-B(e)
AND T G EeorEcHmIAL BiSion
NORTHERN DEVELOPMENT SHEET 1 OF ]

- 72 -




TEST HOLE LOG

o~ O (&} .o
o |= o 2| ~
L|22]Z I |PulE
T &2 g MATERIAL <g m‘:’ < OTHER
il T DESCRIPTION sS8|ed| E INFORMATION
w |=w|a o %
218" |5 8 (52| 8
b7 = |z5
Pt |7 7]o. PEAT - moss cover, brown, dry. UF Organic Color: #2+
co ({'9’3 GRAVEL - well graded to 2" size, some
1- 15;09 fine to coarse sand, little | Lightweight Pieces -
99,;{ clayey fines, occasional cobble, Fine Aggregate: 0.06%
g/ 44 rootlets, subangular, light
/6/9, grey, wet.
2- 7 e .
O/ 6
o .
9
31 OCVO, 1 pit walls differ,
v L .
Pk south wall is coarse
i’oﬂ’ gravel with no fines.
4 2 ,6°§ 7
00 las saturated, frozen at 4.5'. 4.5
5 Bottom of Pit | Sample from 0.2'-4.5°'
DATE: Sept. 22, 197¢ LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y7-C
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORT +» GEQTECHNICAL DIVISION
ORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

O
cla = S 8
C 33 |& I Swl
- LS
T |5 =3 MATERIAL <o mg I OTHER
o | o> (9 DESCRIPTION 3992 E INFORMATION
513”3 y (53| &
& 2 |z3|°
pt (17 PEAT - grass. UF
7 2 ]oa
1 {CL CLAY - little fine to medium sand, trace J
fine gravel, silty, low plastic,
peat layers, rootlets, grey, wet.
413
[}
2 {GP [, 9 GRAVEL - coarse, little fine to coarse .
oo° sand, trace fines, occasional
o4 cobble, angular to subangular
i 0o g shale fragments, becoming finer N
0%, with depth, increasing sand con-
[«]
t —
0 4 T ent, grey-brown.
3 4 ]
Bottom of Pit No sample taken.
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS \ R.M. HARDY & ASSOCIATES LTD. Y7-D(e)
AND CONSULTING ENGINEERS 8: gzgizscsk:zrcﬁ:'-sga\:;fg:
NORTHERN DEVELOPMENT SHEET 1 OF 1

N
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GRAIN SIZE ANALYSIS

SAMPLE __Y/-B(e) DEPTH___0.8'-8.0" LAB TEST NUMBER
 DATE SAMPLED _Sept. 22, 1976 SAMPLED BY GCD 4HA-B
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
24.2 % 46.8 %|9.0 % 7.5 % 9.0 %| 3.5 % on 0
COARSE FINE COARSE MEDIUM FINE
o w wwwh % % %% W K o 7 | PAssing
100 : : : : 3 100.0
. \ - 2 100.0
; \ : 11/2" 98.9
: \ " 89.1
gn : . ; 4 75.8
@ : \: 172" 60.1
< & : ' R 14.8
& “ : 174" 29.0
z : No. 4
2 4w - No. 8 21.0
E 20 . No. 16 17.1
No. 30 13.9
20 No. 50 8.5
[ —— No. 100 4.7
10 \i\ No. 200 3.5
0 [
SAMPLE ¥Y7-C DEPTH___0.2'-4.5" LAB TEST NUMBER
DATE SAMPLED S€Pt. 22, 1976 gampLeD BY GCD TP 11
GRAVEL SIZES SAND SIZES FINES 1 MAX S7E [ % 5 37
25.2 % 36.1 %|8.7 % 12.0 % 6.9 %(11.1 <% 2" 0
COARSE FINE COARSE MEDIUM FINE
10 ‘N\ : : : 3" 100.0
% . . : . 2" 100.0
: \ : : 1172” 95.8
® N\ : 1 84.4
g 7 e 3 74.8
@ \ : 12" 63.5
& \ 5 8" 54.7
. : : 144"
é \ No. 4 38.7
i : No. 8 31.7
a : No. 16 25.0
: No. 30 20.3
20 : \ No. 50 15.8
5 e ——t— No. 100 12.5
1 : No. 200 11.1
) :
GOVERNMENT OF CANADA DEFOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. v7
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT * GEOTECHNIGAL DIVISION
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DEPOSIT Y8

Setting : Limestone outcrops and associated blocky talus on the upper reaches
of Fish Creek, 12 miles south-southwest of Komakuk Beach.

Material: Limestone rock and coarse rubble.

Volume : 1,300,000 cubic yards total.

Assessment : Exhibits potential as a source of crushed rock and a limited volume
of riprap. Access to the coast is fair.

Airphoto No. : A13140-113 Approx. Scale: 1"=5800"
Deposit Outline - R. M. Hardy Test Pit 0]
| Deposit Outline - Others — e o Exposures ey




DEPOSIT Y8

SETTING

Deposit Y8 consists of limestone outcrops and talus on the
southern valley wall of Fish Creek. Located approximately 12 miles

south~-southwest of Fish Creek and 6 miles west-southwest of Mount Conybeare.

The outcrops consist of a number of rock pinnacles about 100
feet to 350 feet below the crest of the ridge whose summit is about 700
feet above the level of Fish Creek. Outcrops are discontinuous because
of stratigraphic facies change or tectonic pinching. Continuous talus
cones blanket the slope from the base of the outcrops to the valley

floor.

The rock is fine-grained gray limestone with thin cherty beds
and quartz veins. Outcrops have irregularly fractured surfaces, although
one set of distinctive vertical joints is distinguishable. Recessive
areas between limestone pinnacles are probably underlain by shaley

materials, although limestone may be present at depth.

Outcrops and talus are bare of vegetation except for crustose

lichens.

The limestone is part of the Wahoo Formation of Carboniferous
age, which have been folded and faulted into the older surrounding
Neruokpuk Formation. Within the general region, up to 300 feet of the
limestone was noted at other localities where the Wahoo Fcw.ation out-

Crops.

Deposit Y8 is bordered by hilly terrain to the north and by
well drained terraces of Fish Creek along its southern periphery. The
area provides habitat for caribou and grizzly bear. Fish may overwinter

near areas of aufeis along Fish Creek, downstream from this deposit.
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MATERIAL

Deposit Y8 may be a source for the production of good quality
granular material consisting of competent rock and talus cones. The
rock outcrops consist of limestone with chert beds and guartz veins.
Fracture planes suggest that blocks, in excess of 6 feet, could be
guarried. The talus consists of angular blocks ranging from 1 inch to 4
feet in size and averages 1 foot. The material will require extensive
testing before being considered for production of concrete aggregate

because of the high chert content.

VOLUME

The total volume of 1,300,000 cubic yards assumes that the
rock can be guarried a distance of 30 feet into the hill and that the

talus is in excess of 30 feet thick.

DEVELOPMENT

Preliminary blasting tests to determine breakage character-
istics of the rock would be necessary before considering Deposit Y8 as a
source of riprap. The material could be mined from benches along the

side of the ridge or from talus cones at the base of the slope.

Access to the coast may be achieved along the Fish Creek
fluvial system., Any open water areas along Fish Creek during the winter
should be aveoided because fish may overwinter at these localities.

Development should also be planned not to interfere with Caribou migration.

Deposit Y8 lies within the proposed Arctic Wildlife Preserve

and the Firth River IBP Reserve, which may restrict development.
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DEPOSIT Y10

Setting : Beach ridge to the east of Komakuk Beach.
Material: Gravel and Sand; poor to well graded, fine to medium, stratified.
Volume : 2,100,000 cubic yards total.

Assessment : Contains good quality granular material. The beach ridge will be
restored by natural coastal processes. Good access.
Recoverable volume may be limited to 1,200,000 cubic yards.

Airphoto No. : Al4361-87 Approx. Scale: "=5800"
Deposit Outline - R. M. Hardy Test Pit O]
Deposit Qutline - Others — o — c— Exposures e
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DEPOSIT Y10

SETTING

Deposit Y10 consists of a beach ridge, 2% miles in length,
extending east of Komakuk Beach. The ridge is breached by a couple of
narrow channels; one near the mouth of Fish Creek and one near the mouth
of a small creek at its eastern end. The bar averages about 300 feet in
width with a crest standing 10 feet above sea level. The foreshore is
about 150 feet wide with a rise of 4 feet over the first 25 feet of
width. The backshore slopes gently away from the sea with a 2 to 3 foot

scarp at its inland edge.

Deposit Y10 is well-drained and devoid of vegetation. Drift-
wood is scattered along the crest and surface of the backshore. The
beach ridge is completely inundated during intense storm surges. Frost
was encountered at a depth of 4 feet. Most of the gravel in Deposit Y10
consists of eroded sediment from the sub-sea part of the large alluvial-
fan that borders this deposit and sediment transported to the coast from
Fish Creek.

The beach bar adjoins an imperfectly drained alluvial-fan over
most of its length; the remainder being bordered by tidal flats where
polygonal ground has developed with flooded ice-wedge trenches. The

active floodplain of Fish Creek also abuts against the beach ridge.
Deposit Y10 lies within a staging area for waterfowl and pro-

vides habitat for caribou, Arctic fox, grizzly bear, and, in winter,

polar bear. Coastal waters are inhabited by various fish species.

MATERIAL

Deposit Y10 contains fair to excellent quality granular material.

Individual stratum consist of poorly graded material. Test pits and the
surface of the foreshore and crest indicate that these areas are under-

lain by stratified poorly graded fine to medium gravel and poorly sorted
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medium to coarse sand with pebbles rarely exceeding 2 inches in size.
The surface of the backshore indicates that this zone is underlain by
stratified, well graded, fine to medium gravel with some medium to
coarse sand, by poorly graded fine gravel and by medium to coarse sand.
Larger clasts are mainly rounded to subrounded sandstone, quartzite and
limestone with rare granitics. Shale and argillite are present in the

fines.

VOLUME

The total volume of 2,100,000 cubic yards is based on an
average thickness of 10 feet as bathymetric configurations and data from
other spits suggest that the beach ridge is more than 12 feet thick.
Annually, 55,000 cubic yards per 1000 feet length of the beach ridge
could be extracted by conventional techniques assuming that only material
above sea level is considered for extraction. Volume of recoverable
material may be limited to 1,200,000 cubic yards because of static water

level.

DEVELOPMENT

Deposit Y10 could be easily developed by conventional exca-
vation techniques during summer and fall, although storm tides would

interrupt operations. Adjacent terrain is adequate for stockpiling.

Extraction of granular material from Deposit Y10 would prob-
ably not seriously affect the rate of coastal retreat. Material taken
from this source for the DEW-line station has not affected coastal

dynamics. The beach has been restored by normal geologic processes.

Development of Deposit Y10 should be planned to minimize
interference with waterfowl staging. Deposit Y10 lies within the
proposed Arctic Wildlife Range and Firth River IBP Reserve, which may

restrict development.
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TEST HOLE LOG

9]
~la |2 O (W -
L 1332 I ([FuwlE
- v
T [52158 MATERIAL Tolul| 7 OTHER
" B DESCRIPTION c3|9%| k INFORMATION
4ige |2 w [c2) u
0 ix O 0 |02 a
B = |z5
+} Q
GP| 3 d GRAVEL - fine to 3/4" size, and fine to UF
[=]
Fo o coarse sand, trace coarse gravel,
14 Poc) occasional cobble and boulder, 1
P ° o stratified, medium brown, damp,
L2 gravel mostly flat.
o]
21 oooo ’
L= =]
DOO
3 b o] i
oo
o Q
pgoo
44 oo -
P o o
DoOo
5 AOO 50
Bottom of Pit Sample from 0'-5.0"'
61 4
DATE: Sept. 19, 1976 [LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS ) A.M. HARDY & ASSOCIATES LTD. Y10-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
= GEOTECHNICAL DIVISION

SHEET 1 OF ]
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TEST HOLE LOG

— o %) w
REPIF: I g ¥ i
= 2gfz, T |FY| e
L |63(xS MATERIAL <olwl - OTHER
o |a> |9 DESCRIPTION s9|8%| & INFORMATION
W | S |2 w |e2| w
2 |8 e 1259
GW :::::: GRAVEL - well graded, some medium to UF
alals] coarse sand, trace fines, sub=-
1 - :::::: rounded, stratified into 3" i
Taleld layers, wet.
.:l:.:
27 feed T
orore]
oot
31 o.o.o‘ -
.....q
....ld
......
a{ R ]
......
a%a*a"45
OL |t|tl¢| SILT - organic, low plastic, rootlets,
5 rirlelso dark grey, wet. y
Bottom of Pit No sample taken.
1 -
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA - TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y10-B (e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

[&]
e = ISI 3 I
L1332 I |zwlE
|28 (22 MATERIAL Tolul| s OTHER
a (o |e- DESCRIPTION c9|eg E INFORMATION
g o |2 w 18 L
> 18 ° |25} °
SP SAND - medium to coarse, some fine UF Organic Color: #2
gravel to 3/8".
14 4Moisture Content: 2.5%
P2 — gravel content increasing to 3/4" _ _ .
size, occasional coarse gravel to L%ghtwelght Pleces _g
2 1%", subrounded to rounded, cherts, |Fine Aggregate: 0.16%
sandstones, quartzites.
34 J
44 a1 1
+ Jwvx |
+ 4°%
54 + -
54 + . 1
Bottom of Pit Sample from 0'-4.1"
6 ]
E e
DATE: Sept. 19, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA \ TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y10-C

DEPARTMENT CAF ll:)NDIAN AFFAIRS
N
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PAQFESSIONAL SERVICES
¢+ GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

© o e O (W
v {33 |2 £ |rulk
|28 |22 MATERIAL <olwll OTHER
& (L5 |0 DESCRIPTION caleg| £ INFORMATION
518713 8 (52| 8
7] 2 - z>
GW r' GRAVEL - well graded to 2" size, some UF
medium sand, trace coarse gravel
1 - to 3" size, rounded, brown. ]
24 SAND - medium to coarse, trace gravel to b
P TN L' gize. Ve
GP OOOG GRAVEL - fine, some medium to coarse
34 °° °O sand, well rounded. 7
o
o°oc£_2
o0
4 - o olal -
Bottom of Pit No sample taken
5 4 4
DATE: Sept. 19, 1976 LOGGED BY: GCD DAWN BY: MB/vh CHKD BY: Gcp/Tar
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. ¥10-D

DEPARTMENT OF INDIAN AFFAIRS
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

—~ O O |Wye
C|32Z T [talE
= o (- 3
z g2 (28 MATERIAL Solul| 1 OTHER
a |5 |o- DESCRIPTION c9leq| E INFORMATION
w f=w|d S| &
o 18" |5 & 52| 8
@ 77} - z> o
~ GRAVEL - fine to 3/4" size, some coarse UF
sand, rounded.
14
SAND - medium to coarse.
20
GRAVEL - fine to 3/4" sgize, little
coarse sand, rounded.
® o das
44 Bottom of Pit INo sample taken

DATE: Sept. 19, 1976

LOGGED BY: GCD

DRWN BY: MB/vh

CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULT!NG ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

=

TEST PIT NO.
Y10-E (e)

SHEET 1 OF1
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GRAIN SIZE ANALYSIS

DEPARTMENT %I;II)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE Y10-A DEPTH 0'-5.0" LAB TEST NUMBER
 DATE SAMPLED _Sept. 19, 1976 gAMPLED BY JDF TP39
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % >3-
6.8 % 50.4 %[13.3% 24.6 % 3.8 %[ 1.1 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. . tom No. No. No. No. No. No. No.  No. SIEVE | PERCENT
o0 3 W %W W 8 16 30 50 100 200 %5 SIZE PASSING
TN ; 3" 100.0
. N - 2" 98.9
: \ 112" 98.9
T : ; 1 97.5
g n . . 3/4" 93.2
g . : 172" 79.8
< : \ 3/8" 63.5
Q. . .
- : 1/4"
i : \\ No. 4 42.8
2 - : No 8 32.0
B4 : No. 16 18.9
No. 30 7.5
20 : No. 50 2,2
. No. 100 1.3
No. 200 1.1
0 [ ——
SAMPLE ¥10-C DEPTH 0'-4.1" LAB TEST NUMBER
DATE sSaMPLED SEPE- 19, 1976 _ samPLED BY GCD 40HA-A
GRAVEL SIZES SAND SIZES ERES (WAL SZE] %> 3"
1.4 % 30.1 %|23.5% 36.0 % 8.2 %| 0.8 % an 0
COARSE FINE COARSE MEDIUM FINE
. 0 1o aa 1.0 NO. No. No. No, No. No.  No. No. SIEVE | PERCENT
0 32V % %R W 16 30 50 100 200 3% SIZE PASSING
*\\ : 3 100.0
%0 NG 2" 100.0[
: Y
" : 12 99.7
1 99.4
g n 3/4” 98.6
a \ 172" 94.6
< 0 3/8" a0.0
o .
; 50 1/4
uw No. 4 68.5
i \ No. 8 50.2
o No. 16 29.8
No. 30 14.9
20 \ No. 50 4.7
10 NG No. 100 1.3
T No. 200 0.8
0 —
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. v10
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SUMMARY OF LABORATORY TEST DATA
FOR
SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS
COARSE AGGREGATE

TOTAL
ROCK TYPE CLASSIFICATION WEIGHTED
COMPONENT %
Quartzite Strong to Very Strong, Good 25.0
Quartzitic Sandstone 47.9
Sandstone 6.3
Granite 1.1
Limestone 18.0
Slate Flaky, Fair 0.2
Chert Potentially Reactive, Fair 1.5
PN: = INTERPRETATION:
105 Good to excellent quality for coarse aggregate 100.0

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS=
FINE AGGREGATE:

1.34%

LOSS= 6.10%

OTHER TESTS

ORGANIC IMPURITIES TEST

LIGHTWEIGHT PIECES IN AGGREGATE:

Fine: 0.05%

NUMBER P2+

SPECIFIC GRAVITY:. Fine:

2.64, Coarse:

2.66

COAL REMOVED
COAL & ROOTLETS

WATER ABSORPTION: Fine: 1.46%,

Coarse:; 0.96%

REMOVED :

COAL CONTENT 0.05%

COMMENTS:

Sulphate test was performed for 5 cycles in Magnesium Sulphate solution.
Specific Gravity Test was performed at 20°C,
Lightweight Pieces were determined by floating on Zinc Chloride solution with a

specific gravity of 2.,0.

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
¢+ GEQTEGHNICAL DIVISION

TEST PIT NO.

Y10-A

-
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y11

Active broad floodplain near the mouth of Fish Creek. Immediately
east of Komakuk Beach.

Gravel; fine to coarse, some fine to coarse sand.

14,500,000 cubic yards total.

Contains good gquality granular material. Extraction would be
limited by the presence of aufeis. Fish over-wintering areas may
restrict development. Good access.

Recoverable volume may be limited to 500,000 cubic yards.

Airphoto No. : A14361-86 Approx. Scale: 1"=5700"

Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Qutline - Others — e = Exposures s
= gl =



DEPOSIT Y11

SETTING

Deposit Y1l consists of a relatively vegetation-bare, braided
bar and channel bed complex near the mouth of Fish Creek where its
floodplain broadens. The DEW-line station at Komakuk Beach is about one

mile west of this deposit.

The deposit is free of overburden and is well drained. Half
of the deposit stands 2 feet above late fall water levels. Local relief
of 1% feet is common on the surface of Deposit Y1l because of scour
holes and channel traces. The thickness of the active layer is estimated

to exceed 5 feet.

Although Deposit Y11l was completely free of aufeis in the fall
of 1976, air photos indicate that aufeis usually covers much of the
deposit. Area previously covered by aufeis shows a thin precipitated
crust of undetermined salts. Open water has been noted during winter
near the aufeis. The deposit is bordered by well to imperfectly drained

low terraces and is separated from the ocean by a beach ridge.

Patches of herbaceous tundra cover a quarter of Deposit Y1l.
The presence of open water during mid-winter suggests that fish may use
this area for overwintering. This area is a major staging area for snow

geese and provides habitat for grizzly bear and Arctic fox.

MATERIAL

Deposit Y1l contains good quality granular material consisting
of fine to coarse, well graded gravel with cobbles to 6 inches and some
sand. Larger clasts are mainly platy subangular to subrounded fine-
grained quartzite, sandstone, and argillite with rare limestone and

chert.

= 02 -



Patches of fine to medium sand were noted at the bottoms of

scour holes and channel traces.

VOLUME

The total volume of 14,500,000 cubic yards is based on a
conservative depth of 45 feet. Adjacent low terraces are underlain by

more than 60 feet of gravel.

Annually, 2,000 cubic yards per acre could be extracted by
conventional techniques assuming that static ground water levels limit
the extractable granular material to an average depth of 1% feet.
Volume of recoverable material may be limited to 500,000 cubic yards

because of static ground water conditions.

DEVELOPMENT

Excavation at Deposit Y11l will be confined to fall when water
levels are low, and areas covered by aufeis are minimal. Large areas
will be required for small volumes because of shallow ground water
levels. Stockpiling on adjacent terraces for winter hauling will

be necessary to avoid aufeis development.

Natural fluvial processes would restore the pit, as streams of
the coastal plain are known to move significant amounts of coarse
sediment. Fish Creek and its terraces provide good access to Deposit
Y1l1.

Development of Deposit Y1l should be planned to minimize
interference with fish migration along Fish Creek. Further investiga-
tions should be carried out to determine if extraction of gravel would
jeopardize local hydrology, and maintenance of mid-winter open water
and fish populations. Deposit Y11l lies within a proposed Arctic Wild-
life Range and the Firth River IBP Reserve; which may restrict develop~

ment.
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TEST HOLE LOG

[®)
—_ a ~ (&) Lua\o -
L 22X T |SulF
~ |00 %0 o [Fol v
28|38 MATERIAL So(wl| S OTHER
a 4> (@~ DESCRIPTION s9|eg| E INFORMATION
w (=»n| g ol &
a (O = w ol W
] o] O O=Z| o
n - z>
o & &
GW [ei5tl GRAVEL - well graded to 4" cobbles, some UF Lightweight Pieces -
Lecese fine to coarse sand, subangular Fine Aggregate: 0.16%
1 - SO0 to subrounded, clean. .
2 ’_.:'2‘0 7 saturated at 2.0' 2.0
Bottom of Pit Sample from 0'-2.0'.
3 - .
DATE: Sept. 19, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Yil-A

DEPARTMENT %I:”IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 31 OF 1
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TEST HOLE LOG

—_ O () [TTR
o = = | o~
R I ||k
28|28 MATERIAL Solpl| 7 OTHER
&[5 |0 DESCRIPTION s3leg| E INFORMATION
w - | w o o] wi
o8 |5 o 02| a
173 = [Zz>
SM $& SAND - fine, little silty fines, trace UF
SN fine gravel to %" size, brown.
11 4
some gravel to 1%" size, rounded,
5 RS orange. ﬂ
GP GRAVEL - fine to 3" size, and fine to
coarse sand, trace silty fines,
3- subrounded to rounded. §
Bottom of Pit No sample taken.
4 4
W -
DATE: Sept. 19, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y11-B(e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y1i-A DEPTH 0'-2.0' LAB TEST NUMBER
DATE SAMPLED Sept. 19, 1976  SAMPLED BY GCD 41HA-A
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
31.9 % 35.3 %| 9.8% 16.3 % 5.8 <%| 0.9% 3" 0
COARSE FINE COARSE MEDIUM FINE
P
ol VW KR % No. Mo Mo NS NS N N W Size | 'PaseiNG
: : : 3" 100.0
N . 2" 93.9
: \ : 11727 87.3
\ ; : B 77.1
< 70 : : : 3/4" 68.1
3 \ : : 72 56.9
wn N N —
x \ 3 378 48.0
- : - 1/4”
& NG No. 4 32.8
g \ No. 8 25.1
£ N No. 16 17.8
SN No. 30 9.4
20 \\ No. 50 3.3
N No. 100 1.4
10 No. 200 0.9
0 ﬁ
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES 1 MAX SZE [ %> 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
oW %% we % % % % W% o Size | 'PAssiNG
100 i T N M 3"
) 2"
112"
80 o
g n 3/4"
(‘g 6 1/2"
: -
’—
E % No. 4
‘6:’ No. 8
o No. 16
No. 30
20 No. 50
No. 100
10 No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. Y11

DEPARTMENT OF INDIAN AFFAIRS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
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Setting :

Material:
Volume :

Assessment :

Airphoto No.:  A22881-117, 163, 166

DEPOSIT Y13

Spit fronting the Malcolm River alluvial-fan (known as Nunaluk
Spit).

Gravel and Sand; poorly graded, fine to medium.

9,000,000 cubic yards total.

Contains fair to good quality granular material. Extraction of material
should not seriously affect coastal dynamics and natural processes

will restore the spit. Access is good, although the eastern end of

the spit is far from the mainland unless water is crossed.

Recoverable volume may be limited to 4,000,000 cubic yards.

Approx. Scale: 1"=4900"

Deposit Outline - R.M. Hardy Test Pit )
Deposit Outline - Others — e — Exposures S
- 97 -



DEPOSIT Y13

SETTING

Deposit Y13 consists of a long spit, known as Nunaluk Spit,
extending across the front of the Malcolm River fan. It is attached to
the mainland at its western end about three miles east of Komakuk Beach,
and near its mid point. A number of spurs project into the narrow
lagoon formed by these two attachments. The spit is breached by one
narrow channel along the lagoon. Numerous recurved ridges form the
eastern end of the spit. Near its eastern end, the spit adjoins a small

island rising about 30 feet above sea level.

The spit averages 400 feet in width with a crest standing 6
feet above sea level. The foreshore is about 150 feet wide with a rise
of 3 feet over the first 10 to 20 feet. The backshore slopes gently

away from the crest to a 2 to 3% foot scarp at its inland edge.

The surface of the beach ridge is well drained and devoid of
vegetation. Driftwood is concentrated along the crest of the spit.
Deposit Y13 is likely inundated during intense storm surges. Frost was

encountered at depths of 4 to 5% feet.

The source of the granular material in Nunulak Spit consists
of eroded sediment from the sub-sea part of the Malcolm River alluvial-
fan. The spit is presently quite stable except for continued extension

of its eastern end.

Deposit Y13 lies within a staging area for waterfowl and pro-

vides habitat for Arctic fox and for polar bear in the winter. Adjacent

waters are occupied by a number of fish species.

MATERIAL

Deposit Y13 contains fair to good quality granular material

consisting of stratified, poorly graded fine to medium gravel and poorly

- 98 -
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graded medium to coarse sand. Pockets of well graded gravel and sand
are present. Pebbles rarely exceed 1% inches in size. Larger clasts
are mainly subrounded to rounded sandstone and quartzite with rare

argillite, chert, and conglomerate.

VOLUME

The total volume of 9,000,000 cubic yards is based on an
average thickness of 9 feet as bathymetric configurations and data from

other spits suggest that the spit is at least 12 feet thick.

Annually, 60,000 cubic yards per 1000 feet length of spit
could be extracted by conventional techniques assuming that only material
above sea level is harvested. Recoverable volume may be limited to

4,000,000 cubic yards because of static water level.

DEVELOPMENT

Deposit Y13 could be developed by conventional techniques
during summer and fall, although storm tides would halt operations. The
adjacent Malcolm River alluvial-fan is adequate for long-term stock-
piling, although the eastern end of the spit is some distance overland

from where the spit adjoins the alluvial-fan.

Sediment extraction from Nunulak Spit would not significantly
affect coastal erosion rates as the spit is near a sediment sink.
Restoration of the spit would be relatively rapid through long-shore

drift as indicated by the rate at which the spit is extending eastward.

Access to the deposit is good over sea ice or inland along the

gently sloping alluvial-fans of either the Firth or Malcolm Rivers.

- 99 -



Some evidence of former Eskimo camps was noticed on the lower
Malcolm River alluvial-fan and the small island near the eastern end of

the spit. These localities should be avoided if the spit is developed.

Development of Deposit Y13 should be planned to minimize
interference with waterfowl staging and the fish population in adjacent
waters. Deposit Y13 lies within the proposed Arctic Wildlife Range and

Firth River IBP Reserve, which may restrict development.
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TEST HOLE LOG

— ) O Wl
n %E; z ; = e
w - L
T |&9 =8 MATERIAL <g mg T OTHER
B |S3 |0 DESCRIPTION S|eg| £| INFORMATION
2% |1 o
018713 & |o2| 8
* 13 e |z3]°
Sp SAND - medium to coarse, and fine UF Prganic Color: #2+
gravel to 3/4" size, stratified, Moisture Content: 2.1%
1 1 2" layers, subrounded to rounded. . .
Lightweight Pieces -
Fine Aggregate: 0.06%
2 - fine to %" size, some medium
to coarse sand.
3 medium to coarse, and fine
gravel to %" size.
decreasing gravel content.
4 -t
7152
5 h (1] 3 X
o%%s3 GRAVEL - ggll graded to 1% ds:Lze, and 5e,
medium to coarse . -
L oarse san / Sample from 0'-5.3"'
6 - Bottom of Pit
DATE: Sept. 26, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY:  GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y13-a

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

DEPTH (FT)
SOIL GROUP
SYMBOL
1 SOIL GRAPHIC
LOG

MATERIAL
DESCRIPTION

(&) w
|3

<olg OTHER
&3|o INFORMATION

n
e}

medium to coarse, little fine
gravel to %" size.

coarse sand and fine gravel to
4" size.
little gravel to %" size.

4| VISUAL ICE %
DEPTH (FT)

l,‘ -
. - alternating 4" layers of medium .
to coarse sand and fine gravel
to %" size, stratified, sub-~
2 rounded to rounded, assorted .
colors.
3 - 4
4 Bottom of Pit No sample taken.

DATE: Sept. 26, 1976

LOGGED BY: GCD DRWN BY:

MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT %F II)NDIAN AFFAIRS
N
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
Y13-B

SHEET 1 OF 1
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TEST HOLE LOG

cla Q o || ~
L 33 1% I |xwlE
T |59 =8 MATERIAL <a u,‘:’ I OTHER
E a5 @ DESCRIPTION 9 9; E INFORMATION
=0 | o«
018 |3 S |c2| 8
17 8 Q z> o
o
GP P ool GRAVEL - 1" maximum size, and medium to UF
°°g coarse sand, subrounded to
1 5 OJQ-I rounded. -
’ o, —-—- 4" layers of fine gravel to %"
0 size and medium to coarse sand,
24 > oo stratified. .
Ooo
oO
3 30o oj29 " .
: o3l ___ - trace coarse gravel to 2" size. .
(o]
300
> O Of
4 °olao saturated at 4.0'
Bottom of Pit No sample taken.
5 4 4
- -
DATE: Sept. 26, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y13-C

DEPARTMENT ?A':JI'DNDMN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

)
Fle |F O (We| o
t 2a | X I g-uJ k=
~ |00 %(D a (ol Lk
r |23(28 MATERIAL $olwS| 7 OTHER
a o> |C- DESCRIPTION c3(9%| E INFORMATION
8 (0”2 w (2| w
7] (@] o 021
7 = |Zz>
GW GRAVEL -~ well graded to 2" size, some UF Moisture Content: 9.0%
medium to coarse sand, occasional . . .
11 cobbles, stratified, subrounded, {bightweight Pieces -,
medium brown, clean. Fine Aggregate: 0.05%
2 -
3-.
4-
Bottom of Pit Sample from 0'-4.5"'
5-
-y
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y13-D

DEPARTMENT %f;“leDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

—_ o 16 Ww.e
a |= o R
£ 13312 : |Fy|E
T |%2 z38 MATERIAL <0 m‘:’ T OTHER
B LS |0 DESCRIPTION s3|e3| E INFORMATION
W |5 | w P w
2 13 e 125 °
GW GRAVEL - well graded, some medium to UF
coarse sand, occasional cobble,
1 medium brown, wet. .
2 4 4
3 1
4 frozen at 4.0°' 40
Bottom of Pit No sample taken.
5 4 4
DATE: Sept. 17, 1976 LOGGED BY: JDFr DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y13-E

DEPARTMENT ?A';QIIDNDMN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 105 -




GRAIN SIZE ANALYSIS

DEPARTMENT %':J('DND'AN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE Y13-A DEPTH 0'-5.3" LAB TEST NUMBER
DATE SAMPLED _Sept. 26, 1976 SAMPLED BY GCD 36HA-A
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3"
4.8 %| 36.4 %|21.8% 29.0 % 7.7 %| 0.3 % %" 0
COARSE FINE COARSE MEDIUM FINE
. . 1w No. No. No. No. No. No. No. No. SIEVE | PERCENT
00 3% %Y W 8 16 0 50 100 200 %5 SIZE PASSING
I . : : 3" 100.0
+ N 2" 100.0
: : : : 11727 100.0
8 : ; ; ; 7 97.9
g n - - . \ 3/4" 95.2
a : . : \ 172" 88.4
80 : : . : =
= : : : : \ 13//: 8l.3
[ . ; — ; "
z ¥ . : ' : No. 4
w : : 58.8
4 No. 8 43.4
g.'l No. 16 24.6
30 .
\\ No. 30 11.3
20 No. 50 3.9
0 \\ No. 100 0.6
\ No. 200 0.3
0
DATE sAMPLED _S€PEt- 19, 1976 gampiep BY JDE TP37
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
18.6 %| 52.2 ¢|16.0% 12.2 % 0.8 % 0.2 % 2" 0
COARSE FINE COARSE MEDIUM FINE
v e No. No. No. No. No. No. No.  No. SIEVE | PERCENT
3 2 % e W4 8 16 3 50 10 20 5 SIZE | PASSING
100 — T : : -
: : : 3 100.0
% - \ : : 2" 100.0}
: : : : 1127
80 : : : : - 27.7
: : X . : 1 92.1
g n : : j : 34" 61.4
@ : : \ : 172" 60.4
< 60 : : : 3/8" 47.3
a : : \ : .
= o : - 1/4"
& PN No. 4 29.2
E No. 8 17.4
& \ No. 16 5.8
: \ No. 30 1.4
20 : AN No. 50 0.5
0 ' NG No. 100 0.3
~ No. 200 0.2
0 \'_ﬁ
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. Y13
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DEPOSIT Y14

Setting : Large, inactive alluvial-fan of the Malcolm River.
Material : Gravel; well graded, fine to coarse, some sand.
Volume : 1,200,000,000 cubic yards total.

Assessment : Consists of good to excellent quality granular material. Permafrost
and ground water will limit extraction depths especially on the lower
part of the fan. Abandoned pits will generally result in small pools.
Access is excellent.

Recoverable volume may be limited to 100,000,000 cubic yards.

Airphoto No. :  a22881-117, 119, 162, 163 Approx. Scale: 1"=gs500"

Deposit Outline - R. M. Hardy Test Pit 0]
Deposit Outline - Others — o e — Exposures ey
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DEPOSIT Y14

SETTING

Deposit Y14 is part of a large alluvial-fan that has been
deposited by the Malcolm River, which occupies a broad channel along the
eastern edge of the fan. The fan slopes gently from its apex in the
Buckland Hills to its base at a small lagoon adjoining the Beaufort Sea.
Bars and channel traces give its surface a braided pattern with local
relief of 3 to 5 feet. Parts of the lower fan are characterized by
periglacial features such as sorted circles, small hummocks, and ice-
wedge trenches. This deposit has been designated as N117D-Bl in a

previous investigation by Northern Engineering Services Co. Ltd.

The deposit is relatively free of overburden except in some
channel traces and broad flat areas where peat, in excess of 2 feet, may
be present. Except for some channel traces and lower areas which are
marshy, the surface drainage is good. Water may seasonally accumulate

in pools on exposed gravel areas on the lower part of the fan.

Deposit Y14 is bordered by the active floodplain of the
Malcolm River and adjacent parts of the alluvial-fan having thicker
overburden. The base of the fan merges into a lagoon separated from the

Beaufort Sea by a spit.

On the better drained parts of the alluvial-fan the active
layer is 4 to 5 feet thick. These areas are covered by broken tundra
consisting mainly of Dryas, lichen, moss, and dwarf shrubs. Poorly

drained areas are covered by sedge tundra.

This deposit and adjacent terrain are used by snow geese as a

staging area and provides habitat for Arctic fox and grizzly bear.
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MATERIAL

Deposit Y14 contains good to excellent gquality granular

material consisting of stratified, well graded, fine to coarse gravel

with some sand and occasional cobbles. Upper strata contain silt lenses.

Larger clasts are mainly sandstone, guartzite, argillite with rare

limestone and chert,

VOLUME

The total volume of 1,200,000,000 cubic yards is based on a
conservative depth of 45 feet. Fluvial deposits are known to be more

than 60 feet deep on this part of the coastal plain.

Annually, 5,800 cubic yards per acre could be extracted by
conventional techniques assuming that permafrost and ground water would
limit yearly extraction to a conservative thickness of 4 feet. It is
considered that 100,000,000 cubic yards of granular material are recov-

erable above the ground water table.

DEVELOPMENT

Excavation will be hampered by shallow active layers and
perched ground water, especially on the lower part of the fan. Scari-
fying and stripping operations will have to be scheduled to enhance the
melting of the permafrost. The extracted materials will be damp and
require draining. Onsite drainage controls will be required for pits
excavated to any depth in this deposit. Moderately deep pits will
result in small ponds on the surface of the alluvial-fan. BAccess to

Deposit Y14 is good from all directions.

Development of Deposit Y14 should be planned to minimize
interference with the staging activities of waterfowl. This deposit
lies within the proposed Arctic Wildlife Range and the Firth River IBP

Reserve, which may restrict development.
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TEST HOLE LOG

DEPARTMENT QF INDIAN AFFAIRS
ND

A
NORTHERN DEVELOPMENT

&)
~ o |© O |w.e
AEAE: eyl E
= |go |z, a |[F8lw
T (22|38 MATERIAL TolLll s OTHER
IR DESCRIPTION §2|92| £ | INFORMATION
W S 8' w 50?, m
Pt 17 7 o2 PEAT Ur Lightweight Pieces -
GM [f'1bl GRAVEL - well graded, little fine to Fine Aggregate: 0.14%
1 JPH medium sand, little silty fines,
fJﬁ rootlets, damp, sandstones.
dishs
5 GW [etete] GRAVEL - well graded, some fine to coarse
:: ':: sand, trace silty fines, rounded,
oelel medium brown.
3 RS
pletet3d . _ becoming cleaner, grey, wet.
4 et 7 saturated at 4.0 4.0
Bottom of Pit Sample from 1.5'-4_.0'
5
DATE: Sept. 22, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA - TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. v14-a

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
¢« GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

&)
~ la |© O |wgel
e : |rulE
T (&2 g3 MATERIAL <0 mg T OTHER
B |as |9 DESCRIPTION s9|eg| E INFORMATION
W lse d w (2| &
Qs (o o |92| o
D = |z>
pt |7 7| pEar UF Organic Color: #3
FL?CQT Moisture Content: 2.1%
1qGM +}j GRAVEL =~ well graded, some fine to 1rightweight Pieces -
Tl coarse sand, little fines, occa- . ]
b sional cobble, trace organics, Fine aggregate: 0.06%
dry,
- well graded to 5" cobbles, some
fine to coarse sand, subangular
to subrounded, medium brown, damp)
¢lean.
LR ] ..
:22: -~ becoming wetter with depth.
5 Peteti]so
Bottom of Pit Sample from 2.0'-5.0'
6
DATE: Sept. 26, 1976 |LOGGED BY: JpF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS A.M. HARDY & ASSOCIATES LTD. Y14-B

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET ] OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y14-A DEPTH__1.5'-4.0" LAB TEST NUMBER
DATE SAMPLED SCPt. 22, 1976 gampLED BY _ IPF TP38
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3~
43.4 %] 32.7 % 4.9% 9.5 % 7.2 % 2.3 % 4" 4.7
COARSE FINE COARSE MEDIUM FINE
- No. No. No. Mo No. Ne. No. No SIEVE | PERCENT
oo 22" % %W W 8 16 30 50 W 20 s SIZE PASSING
: : : : 3" 100.0
. : 2" 93.8
: : : 1172 80.6
: : : 1" 66.5
2 n . - : 314" 56.6
g \ : : 172" 45.3
< N : v 36.9
o . . .
= NG ; 174"
ri \ : No. 4 23.9
w \ :
[ T N T No. 8 19.7
E 29 \ No. 16 16.0
: N No. 30 12.1
20 v No. 50 7.2
No. 100 ]
10 \; 0 3.6
T — No. 200 2.3
0
SAMPLE ___Y14-B DEPTH_ 2.0'=5.0" LAB TEST NUMBER
DATE sampLED _S€Pt: 26, 1976  sampieD gy IDF TPd4
GRAVEL SIZES SAND SIZES FINES NMAX SZE | % > 3"
45.9 % 25.9  %|8.7 =% 12.5 % 6.2 %l 0.8 % 5 10.0
COARSE FINE TOARSE MEDIUM FINE
W v ae 1Moo No. No. No. No. No.  No. No. SIEVE | PERCENT
32 % % Y W 8 16 30 50 100 200 395 SIZE PASSING
10 ' : : : 3" 100.0
%0 : . 2" 94.8 1.
: : : 1172 77.8
% . : . 17 63.3
g n : : : 34 54.1
@ \ : : 12" 43.9
Py N - : 38" 37.9
E s ; N s 1/4”
z N No. 4 8.2
(&) M :
o . T No. 8 18.1
a LN No. 16 13.8
Py No. 30 3.6
20 No. 50 4,2
. No. 100 1.4
10 No. 200 0.8
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. v14

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
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DEPOSIT Y15

Setting : Active floodplain of the Malcolm River.
Material: Gravel; fine to coarse, little fine to coarse sand.
Volume : 280,000,000 cubic yards total.

Assessment : Contains good to excellent quality granular material with a moderate
amount of oversize particles. Extraction depths will be limited by
ground water levels. Fluvial processes will slowly restore the
developed floodplain areas to their natural state. Access is good.
Recoverable volume may be limited to 9,000,000 cubic yards.

—

Airphoto No.: A22881-119, 120, 161, 162 Approx. Scale: 1"=4900"

Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Qutline - Others s Exposures s
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DEPOSIT Y15

SETTING

Deposit Y15 consists of the braided bar and channel bed com-
plex of the Malcolm River active floodplain. This floodplain averages
1,500 feet across near the mountain front, but widens slightly and

finally fans out into a number of distributaries near the coast.

The deposit is free of overburden and is well drained. One
half of the deposit stands 4 feet above late fall water levels along the
upper reaches of the deposit, whereas only one third of the deposit is 3
feet above late fall water levels along the lower reaches. Local relief
of 2 feet is common on the deposit surface because of scour holes and
channel traces. Thickness of the active layer is estimated to be 4 to 6

feet.

A perennial aufeis field is located just upstream from the
distributaries and fish may overwinter there because of open water.

The Malcolm River is used by fish for migration, spawning and feeding.

Sparse vegetation covers less than 15 percent of the surface

of the deposit. Scattered driftwood is present.

This deposit is bordered by a gently sloping, well-drained
alluvial-fan on its western edge and by moderate to steep bedrock slopes,
ice-rich colluvial slopes, and a gently sloping peat-covered terrace on
its eastern edge. Steep sloping terrain provides excellent grizzly bear
habitat, whereas gently sloping terrain is used as staging areas for

waterfowl in the fall.

MATERIAL

Deposit Y15 contains good to excellent quality granular material

consisting of well graded, fine to coarse gravel with sand. Toward the
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mountain front the gravel is coarser with many boulders to 10 inches in
size. Larger clasts are mainly subangular to subrounded sandstone
and quartzite with rare limestone and chert. Argillite fragments are

common in the fines.

VOLUME

The total volume of 280,000,000 cubic yards is based on a
conservative depth of 45 feet. Fluvial deposits on this part of the

coastal plain are generally underlain by more than 60 feet of gravel.

Annually, 100,000 cubic yards per 1000 feet length of flood-
plain could be extracted by conventional techniques assuming that static
ground water levels limit the recoverable granular material to an average
depth of 2% feet. Approximately 9,000,000 cubic yards of granular

material may be recovered above the static ground water table.

DEVELOPMENT

Extraction of material at Deposit Y15 would probably be con-
fined to winter and fall when water levels are low. Large areas will
have to be harvested for small volumes of material because of shallow
ground water levels unless special drainage controls are established.

Adequate areas for stockpiling are available.

The developed pit areas will be restored by natural fluvial
processes as streams of the coastal plain are known to carry significant

amounts of coarse sediment.

Access to the deposit is easily attained from all directions
along the stream channel itself or the adjacent alluvial fan. Access to
the southeast is impeded by steep slopes and thermokarst-susceptible

terrain.
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Development of Deposit Y15 should be planned to minimize
interference of critical fish activities. This deposit lies within a
proposed Arctic Wildlife Range and the Firth River IBP Reserve, which

may restrict development.
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TEST HOLE LOG

s % Q (R <
L o8|z z |ry|kE
: |23 |38 MATERIAL 2ol X OTHER
£ [o5 (e DESCRIPTION 69| k INFORMATION
w a° |2 L U:ch w
o (9 5 o 2|0
GW .::::- GRAVEL - well graded, some fine to UF Lightweight Pieces -
Cetets coarse sand, occasional cobble, Fine Aggregate: 0.21%
1 posaes rootlets, subangular, medium .
[eaese brown, damp.
* ¢ &
......
pavers
2 7 I.o *. ]
58N
34 pEE ]
bt
'. -
ad  penee .
-:-:-: s
Bottom of Pit Sample from 0'-4.5'
5 J
4 .
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJT
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y15-a

DEPARTMENT OF INDIAN AFFAIRS
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT * GEOTECHMICAL DIVISION

SHEET 1 oF 1
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TEST HOLE LOG

Q
-l = Q w -0
L |33l% I FulE
T |&C z3 MATERIAL <o " I OTHER
o {a> @~ DESCRIPTION 68|23 E INFORMATION
618”13 Y (52| 4
& 2 |z3|°
L]
GW :::::: GRAVEL - well graded to 6" cobbles, UF Lightweight Pieces -
Leltete little fine to coarse sand, sub- Fine Aggregate: 0.12%
1 poeces angular, medium brown, damp, 8
P e e
.:.'.: sandstones, cherts, shale, clean.
foseee
2 - I. .. )
3000
p - 4
I: .:I
p o o 4
34 e 1
aee
Patete
4.4 et ]
4 ..
p ..
p ..
59 pun £ t 5.4 1
OO v ree water at 5. . 54
6 - Bottom of Pit Sample from 0'-5.4'
§ J
- E
DATE: Sept. 25, 1976 LOGGED BY: Jbr DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y15-B

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
+ GEOTECHNICAL DIVISION

SHEET 1 OF ]
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TEST HOLE LOG

- O
HEME 2 &% ¢
L (3o |a a |FYic
T |52 g3 MATERIAL ol 1 OTHER
M DESCRIPTION 53(92| £ | INFORMATION
aig |3 6 g2l &
2 13 2 [z5¢0©
GW GRAVEL =- well graded to 8" cobbles, UF Lightweight Pieces -
little fine to coarse sand, sand- Fine Aggregate: 0.12%
1 stones, cherts. .
2 .
39 t d 3.4" 1
\v4 saturated at 3. 34
Bottom of Pit Sample from 0'-3.4°
4 §
1 .
DATE: Sept. 19, 1976.|LOGGED BY: GCD DRWN BY: MB/vh CHKD BY. GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y15-C

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 119 -




TEST HOLE LOG

- o TSI [T
" %6‘ T T &E =
=~ a [Folw
|52 X2 MATERIAL <g m‘f I OTHER
= DESCRIPTION 59|93 B INFORMATION
w 5:0 = w D w
s o] O |02 o
@ = |Zz>
GW :' v.l GRAVEL - well graded to 10" boulders, UF
hoetel little medium to coarse sand,
1 - Dagere subangular to rounded, sand- 1
::‘.:: stones, cherts.
24 ;
Petet
p o & 4
Pasess
o T ‘
P e
Fetes
l.l.l.1
4 2 8 (40
Bottom of Pit No sample taken.
5 4 J
= -
DATE: Sept. 19, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT OAF II:,NDIAN AFFAIRS
N
NORTHERN DEVELOPMENT

\l R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
Y15~-D (e}

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

+ GEOTECHNICAL DIVISION

SAMPLE __Y15-A DEPTH 0'-4,5" LAB TEST NUMBER
 DATE SAMPLED SePt. 19, 1976 gampep Y 0T TP35
GRAVEL SIZES SAND SIZES FINES MAX. SIZE | % > 3-
42.0 %| 30.4 %[s5.1 % 10.5 % 11.2  %| 0.8 %|| a" 1.9
COARSE FINE COARSE MEDIUM FINE
. 1o No. No. No. No. No. No. No.  No. SIEVE PERCENT
wpl 3 2V VK KW 8 % 50 100 200 %5 SIZE | PASSING
: : : : 3" 100.0
) . : - 2" 92,3
f\\ : : : 112" 82.8
: \ : : 1" 67.7
g 1 - \ : - 4" 58.0
o : \ : : 172" a5.5
W s N N N —
& : \ : 3/8 38.2
E 50 . ; ; . 174"
i : : : No. 4 27.6
g . - - No. 8 22.7
& : : : No. 16 19.9
30 v . o~
: : LN No. 30 16.0
20 r -"h\ No. 50 7.1
: . \ No. 100 1.9
10 . No. 200 0.8
0
SAMPLE __Y15-B DEPTH 0'-5.4" LAB TEST NUMBER
DATE SAMPLED _Sept. 25, 1976 saMPLED BY JDF TP43
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 1"
56.9 %| 17.8 %| 4.6 % 12.2 % 7.8 % 0.7 % 6" 23.1
COARSE FINE COARSE MEDIUM FINE
W v aem No. No. No. No. No. No. No.  No. SIEVE | PERCENT
- 3ot % % Ve W ] 16 30 50 100 200 325 SIZE PASSING
\ _i : : ; 3 100.0
% \ : 2" 76.6
: : 11727 63.1
80 + T 0
\ : : 1" 49.1
g n : ; : 34" 43,1
7] 3\\ : : 172" 36.9
g : \ : 38" 32.5
E \ : 174"
o E\\ : E No. 4 25.3
E : No. 8 21.3
o : - No. 16 17.7
Ty No. 30 12.5
20 : \\ No. 50 5.5
No. 100 1.6
10
: : ~ No. 200 0.7
0 : N [—
DEPOSIT No.

Y15
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVIGES
* GEOTECHMICAL DIVISION

SAMPLE ¥15-C DEPTH 0'-3.4! LAB TEST NUMBER
DATE SAMPLED Sept, 19, 1976  SAMPLED BY GCD TP45HA
GRAVEL SIZES SAND SIZES FINES | MAX_SIZE % > 3"
55.6 % 25.1 % % 6.0 % 6.2 % 1.3 % 5v 16.1
COARSE FINE COARSE MEDIUM EINE
. . e e No. Ne. No. No. No. No. No.  No. SIEVE PERCENT
I e VWO W W 8 16 30 50 100 200 5 SIZE PASSING
: : : 3 100,0
- ; : 2" 85.0
\ : : 172" 69.9
; : : 1 53.8
2 - . 374" 44 .4
g : : 172" 34.6
< : : 38" 28.2
o \ : 14
- : ;
z ;\\ : No.4 19.3
Q : ; No. 8 14.3
& : \ No. 16 11.6
30 " —
. : : " No. 30 8.9
20 - - - - No. 50 4.8
. : : . — No. 100 2,2
10 No. 200 1.3
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAL SZE | % 5 3"
% % % o, % %
COARSE FINE COARSE MEDIUM FINE
No. No. No. No. No. No. No. No. SIEVE PERCENT
L N LA L AR ] 16 ) 50 100 200 ®5 SIZE PASSING
10 : : : : 3"
% : : o
: : 11/2"
80 ; z : -
2 . : 3/4”
@ : : 172"
60 — : - -
g : . ;3/8
[ : : /4
& : No. 4
g . ; No. 8
E : : No. 16
Ng. 30
20 : : No. 50
R : No. 100
10 : No. 200
0 :
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y15
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DEPOSIT Y16

Setting : Scree-covered hills and ridges. Located one mile southwest of the
Malcolm River and about 8 miles upstream of its mouth.

Material: argillite and chert rubble.

Volume : 7,200,000 cubic yards total.

Assessment : Contains poor guality granular material. Access to the deposit is
fair.

PR

Airphoto No.: A24123-209 Approx. Scale: 1"=4900'

Deposit Outline - R. M. Hardy Test Pit ©
Deposit Outline - Others . S o o— Exposures ey
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DEPOSIT Y16

SETTING

Deposit Y16 consists of scree-covered hills and ridges at the
edge of the Buckland Hills. Located one mile southwest of Malcolm River -

and about 8 miles upstream of its mouth.

The higher ridge crests at an elevation of 1000 feet rise
about 800 feet above the level of the Malcolm River. The majority of
the slopes are gentle to moderate and the surface of the deposit is

covered by broken upland tundra consisting mainly of Drvas, grasses, and

low ericaceous schrubs. -
Rock underlying the scree at this deposit are argillites
containing thin chert beds of the Precambrian Neruckpuk Formation.
Other hills in the immediate region are of the same composition, although -
locally quartzite may be present.
Deposit Y16 is flanked by higher hills to the southwest.
Gently sloping pediment slopes mantled with high ice content silts lie

to the northeast. Directly to the north lies the well drained, gently
sloping alluvial-fan of the Malcolm River.

The area provides habitat for caribou, Arctic fox, and grizzly

bear; and is used for staging by waterfowl.

MATERIAL

Deposit Y16 contains poor quality granular materials con-

sisting of small cubes and plates of argillite and angular fragments of

chert averaging 1 inch in size. Local bands of chert are present. The

deposit grades to competent rocks at depths of 2 to 5 feet.
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VOLUME

A total volume of 7,200,000 cubic yards is based on a depth of
5% feet to competent rock. This volume could be increased if the under-

lying rock was ripped or quarried.

Annually, 8,000 cubic yards per acre could be extracted by

conventional techniques if only fragmented rock debris was removed.

DEVELOPMENT

Development of this deposit will involve simple scraping and
stripping operations unless the underlying rock is guarried. Removal of
large volumes will significantly modify the aesthetics of the area,

although most hillsides are only locally visible.

Access to the coast would involve crossing adjacent moderate
slopes which are mantled by silts with high ice contents. The well-

drained alluvial-fan offers good access to the coast.
Development should be planned to minimize intereference with

caribou calving. Deposit Y16 lies within the proposed Arctic Wildlife

Preserve and Firth River IBP Reserve, which may restrict development.
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TEST HOLE LOG

8]
o la |2 O Wl
C |33 |3 I |rulE
: (28|28 MATERIAL 2olnl| S OTHER
b 92 e DESCRIPTION c3|2%] £ | INFORMATION
w = | 2
oo w D w
5] o] (&) O%r N
7] = |(z5
OL [t¢ SILT - and fractured shale and argillite) UF
711710 organic.
11 BR ARGILLITE - light brown, green, i
fractured, platy.
2 - -y
37 e — becoming blocky with fracture ]
planes dipping at 10° to hori-
zontal.
4 4
: - VA 53 ]
54 massive at 5.4°%, 4 <5%
Bottom of Pit Sample from 4.5'-5.4'
G - 4
DATE: Sept. 25, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA -_— TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥1l6-a

AND
NORTHERN DEVELOPMENT

q

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GECTECHNICAL DIVISION

sHEeT 1 oF 21
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SUMMARY OF PETROGRAPHIC DATA

FOR
ROCK SAMPLES

PETROGRAPHIC ANALYSIS

PARTICLE TYPE

PERCENT

Individual mineral components are too fine for

identification, but are mainly muscovite and biotite

with gquartz and feldspar.

ROCK NAME: Argillite

GRAIN SIZE: Extremely fine~grained, maximum crystal size 0.07 mm.

GRAIN SHAPE: -

MATRIX AND CEMENT: Fine fractures are filled with silicecus cement.

POROSITY AND PACKING: Non-porous; dense.

COMMENTS:  Microcrystalline and distinctly foliated; tends to blocky fracturing

and jointing.

NOTE: PETROGRAPHIC ANALYSIS BY DOLMAGE CAMPBELL & ASSOCIATES (1575) LTD.

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.

Yli6-a
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y18

Exhumed pediment surface and its gravel cover. Located 5 miles from
the Beaufort Sea on the coastal plain midway between the Malcolm
and Firth Rivers.

Gravel; well to poorly graded, little sand.

3,300,000 cubic yards total.

Contains fair to good quality granular material. Extraction will be
initiated along the edge of the deposit. Access is good.

Airphoto No. : A22881-161 Approx. Scale: 1v=4800°"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Qutline - Others —  — — Exposures ey
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DEPOSIT Y18

SETTING

Deposit Y18 consists of an exhumed pediment surface and its
gravel cover, located 5 miles inland from the Beaufort Sea on the
coastal plain approximately midway between the Malcolm and Firth Rivers.
The pediment surface slopes gently northward from the Buckland Hills
toward the Beaufort Sea. The overlying gravel is exposed only near
stream-eroded scarps; away from these scarps the gravel is covered by

thick ice-rich organic silt.

At Deposit Y18, a 30 to 70 foot high scarp separates the
gravel-capped pediment from the base of a broad poorly drained meltwater
channel presently occupied by a small creek. Nivation hollows along the
scarp are indicative of snow drifts persisting into the summer. The
outer edge of the pediment surface slopes up to the silt-covered main

pediment surface over a distance of one to two hundred feet.

Near the scarp, the surface is free of overburden, well
drained, and shows bare gravel with patches of Dryas and grasses. Away
from this fringe, the overburden slowly thickens and the surface is only
moderately well drained and covered by sedge tussock tundra. On areas
without overburden, the active layer is about 6% feet thick, but thins

to 1 to 2 feet where the overburden thickens.

This area is within a major staging and feeding ground for

waterfowl, and provides habitat for grizzly bear, Arctic fox, and caribou.

Deposit Y18 is bordered on the east by a large meltwater
channel containing a major aufeis field, beyond which lies the Firth
River alluvial fan. The deposit is bordered by an alluvial-fan surface

and the Malcolm River floodplain to the west and north.
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MATERIAL

Deposit Y18 contains fair to good gquality granular material
consisting of well to poorly graded, fine to coarse gravel with little
sénd. Upper strata are silty. Larger clasts are mainly angular to
subrounded quartzite, sandstone, and argillite with some chert and rare

quartz.

VOLUME

The total volume of 3,300,000 cubic yards is based on a depth
of 20 feet. There is no sign of bedrock along the escarpment and the

gravel may possibly be as thick as the total height of the escarpment.

Annually, 25,000 cubic yards could be extracted by conven-
tional techniques per 1000 foot length parallel to the scarp. This
assumes that the gravel will be well drained and easy to thaw throughout

its thickness along the scarp.

DEVELOPMENT

Excavation of Deposit Y18 may be initiated as a series of
benches along the scarp where drainage is good and materials should thaw
easily. Upon exhausting the more easily extractable material, further
excavation would require removal of significant overburden and may only
be feasible where material is required over a long term. The developed
benches should blend aesthetically into the surrounding terrain upon

abandonment.

Good access to this deposit is available across the pediment

and fluvial systems of the Firth or Malcolm Rivers.

Development of Deposit Y18 should be planned to minimize
interference with waterfowl staging and caribou calving. This deposit
lies within the proposed Arctic Wildlife Range and Firth River IBP

Reserve, which may restrict development.
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TEST HOLE LOG

—_ (&) () w .o
a |= o 2 ~
n 86 z T |Fuw ™
- o = =
22|28 MATERIAL Solnl| ; OTHER
& |5 [0~ DESCRIPTION s3e3| E INFORMATION
ula®i= w ga w
* 13 2 |Z5(°
GW b;Z:Z:Z GRAVEL - well graded to 3" size, some UF Lightweight Pieces -
OO fine to coarse sand, trace Fine Aggregate: 0.11%
LR ) . .
1 4 latels] silty fines, angular to sub- -
OO angular, shales, sandstones,
[onete] decreasing fines content with
.0.0.1
2 4 ::.:.: depth. .
P o @
'..‘..
3 Loe*e*la0
GP °o’| GRAVEL - fine to 3/4" size, some
°°°u medium to coarse sand, little
4 4 b o coarse gravel, flat shale pieces| J
oo
o o
Dgoo
5 - o0 -
b_o
oo
6 Po® frozen at 6.3' i
~ cle3 -
Bottom of Pit Sample from 0'-6.3"'
7 4 4
DATE: Sept. 22, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA /\ TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %ZII)NDIAN AFFA'HS CONSULTING ENGINEERS & PROFESSIONAL SERVICES YlB_A
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION SHEET 1 OF l
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GRAIN SIZE ANALYSIS

DEPARTMENT %Z:JNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE Y18-a DEPTH 0'-6.3" LAB TEST NUMBER
DATE SAMPLED Sept. 22, 1976 SAMPLED BY GCD 47HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE | % > 3-
31.3 % 32.0 %| 9.7 % 17.0 % 5.7 %| 4.3 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. i G No. No. No.  No. No. No.  No. No. SIEVE [ PERCENT
i 3 MW %YW W 8 16 20 50 100 200 %5 SIZE PASSING
. ; : : 3" 100.0
. : . ¥ 92.6
Na | 5] 3 T 88.9
: : {r 76.9
g 70 3/4" 68.7
2 ; : 172" 58.1
< ; ? 38" 51.0
- N 1/4"
i BN No. 4 36.7
g : . : No. 8 28.6
E © No. 16 19.1
\\ No. 30 11.8
20 - u No. 50 7.4
\ No. 100 B3
N No. 200 4.3
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES [ MAX SZE | % > 3°
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. w vz waNO. No. Mo No.  No. No.  No. No. SIEVE | PERCENT
I 2V % % e W 8 16 30 50 100 200 3% SIZE | PASSING
. i . . 3"
9% T
80 11/2"”
e
‘ED 70 34"
= 7
w
& i 38"
.i.: 1/4"
w No. 4
[&]
o No. 8
& No. 16
2 !
No. 30
20 No. 50
10 ¢ No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. Y18
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DEPOSIT Y21

Setting : Inactive alluvial-fan of the Firth River.
Material: Gravel; well graded, fine to coarse, some sand.
Volume : 500,000,000 cubic yards total.

Assessment : Consists of good to excellent quality granular material. Permafrost
and ground water will limit extraction depths by conventional
techniques. Abandoned pits will form small ponds. Access is good.
Recoverable volume may be limited to 50,000,000 cubic yards.

Airphoto No.:  a13751-113/114 Approx. Scale: 1"=5800"

Deposit Outline - R. M. Hardy Test Pit ©)
Deposit Outline - Others — — - e Exposures ey
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DEPOSIT Y21

SETTING

Deposit Y21 comprises part of a large alluvial-fan that has
been deposited by the Firth River. The active floodplain bisects the
deposit; the larger part lies west of the Firth River. The fan slopes
gently from its apex at the edge of the Buckland Hills to its base
within a mile of the Beaufort Sea. Bars and channel traces give the fan
surface a braided pattern and shallow ice-wedge trenches outline broad

polygons in excess of 150 feet in diameter.

The deposit is generally free of overburden, except in a few

channel traces that may contain thin silty sand and peat strata.

Surface drainage is good except for some channel traces that
are marshy. Also, ground water seepage across the fan flows into small

rills having bare gravel bottoms near the base of the fan.

On better drained parts of the deposit, the active layer is 4
to 5 feet thick. Poorer drained parts with thicker vegetation cover

will have shallower active layers.

The better drained parts of the fan are covered by broken
tundra with Dryas, numerous dwarf shrubs, sedges, and lichen. Poorer
drained areas are covered by sedge meadows. This deposit and adjacent
terrain are a staging area for waterfowl, a calving ground for caribou,

and provides adequate habitat for grizzly bear and Arctic fox.

Deposit Y21 is bordered by a marshy peat-covered alluvial fan

to the northwest and by ice-rich morainal deposits to the east and west.

MATERIAL

Deposit Y21 contains good to excellent quality granular

material consisting of stratified, well graded, fine to coarse gravel
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with some sand. Few cobbles to 4 inches were noted. Larger clasts are
mainly quartzite and sandstone with rare limestone and chert. Argillite

forms a major part of the fines.

VOLUME

The total volume of 500,000,000 cubic yards is based on a
conservative depth of 45 feet. Fluvial deposits on this part of the

coastal plain generally exceed 60 feet in depth.

Annually, 6,000 cubic yards per acre would be extracted by
conventional techniques assuming that permafrost and ground water would
limit yearly extraction to an average depth of 4 feet. Approximately,
50,000,000 cubic yards of material can be recovered above the ground

water table.

DEVELOPMENT

Excavation will be impeded by shallow active layers and
perched ground water, especially on the lower part of the fan. Pit
developments will have to be scheduled to promote melting of the perma-
frost. Extracted materials will require stockpiling and draining.
Moderately deep pits will result in small ponds on the alluvial-fan
surface. Good access to Deposit Y21 is available. Hauling across

terrain, which is susceptible to thermokarst, must be carried out with

care,

Development of Deposit Y21 should be planned to minimize
interference with the staging activities of waterfowl and calving by
caribou. This deposit lies within the proposed Arctic Wildlife Range

and the Firth River IBP Reserve, which may restrict development.
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TEST HOLE LOG

6]
c e |2 O (W
t 1332 I |z E
o L3
r |£2]28 MATERIAL Lol 7 OTHER
a o> [0- DESCRIPTION c3(9F]| k INFORMATION
W |5 g w ga i
] Q o 5 (]
Pt |7 T o5 PEAT UF Moisture Content: 2.5%
ML SILT - low plastic, rootlets, grey, Lightweight Pieces -
1 4 damp. JFine Aggregate: 0.13%
2 - -
GW leo,¢ GRAVEL - well graded, scme medium to
SO0 cearse sand, occasional cobble,
3 -1 '.... ) -1
200 subangular, rootlets, damp.
rosee]
D..‘..i
4 - arone] .
"'I.l
KRN
5] el .
Pa®e®e]5.2
Bottom of Pit Fample from 2.2'-5.3"
6 A ]
DATE: Sept. 22, 1976 {LOGGED BY: JDF ORWN BY: MB/vh CHKD BY: GCD/TJF
/
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT OF INDIAN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y21-a(e)

AND
NORTHERN DEVELOPMENT

+ GEGTECHNICAL DIVISION
SHEET 1 OF 1

"
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TEST HOLE LOG

- Q 0 |wse
E |332 i les|E
3 - L
T |52 28 MATERIAL <o mg I OTHER
E oo~ DESCRIPTION s9|93| E INFORMATION
W = |2 wo|e2| w
® |3 e |g5|°
Pt 330.5PEAT - little gravel, dark brown. UF Organic Color: #4
L ]
GW [*is] GRAVEL - well graded to 3" size, little Coal Removed: #2
1 1 h%e%”. . {Moisture Content: 3.6%
olats medium to coarse sand. . . )
beteelss Lightweight Pieces -
SW [l SAND - well graded Fine Aggregate: 3.1%
2 e 1
= _.-‘z.z
GW [se,¢/ GRAVEL - well graded to 3" size, little
3 - ::: :. medium to coarse sand, subangular ]
SO0 to subrounded, cherts, sandstones|
:::. ‘ fragmented shale.
S LK
T 0 N 1
) free water at 4.5'
e s 8|48 4.5
5 Bottom of Pit |sample from 0.5'-4.6!
. 1
DATE: Sept. 22, 1976 LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥21-B

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SAMPLE Y2l~A(e) DEPTH 2.2'-5.3" LAB TEST NUMBER
DATE SAMPLED _Sept. 22, 1976 SAMPLED BY JDF TP49
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > av
38.8 % 28,5 %| 9.7% 15.0 % 6.5 %| 1.5 % 4n 11.2
COARSE FINE COARSE MEDIUM FINE
. . No. No. No. No. Ne. No. No. No. SIEVE PERCENT
B W W e W o e % 50 100 200 25 SIZE | PASSING
: : : : 3 100.0
% N 2" 92.4
. N . . 11727 80.2
80 - : : :
: \ : : L 69.5
2 n : \ . . 34" 61.2
z : \ : : 172" 50.0
2 60 : . n 8 43.5
[+ 18 M : . -
E : 14"
§ \\ : No. 4 32.7
o \ No. 8 24.9
& i No. 16 18,2
: ' SN No. 30 11.4
20 ; : o~ No. 50 5.1
. : : \\ No. 100 2.6
No. 200 1.5
0
SAMPLE ___Y21-B DEPTH 0.5'-4.6' LAB TEST NUMBER
DATE SAMPLED _Sept. 22, 1976 saAMPLED BY JDF TP48
GRAVEL SIZES SAND SIZES FINES MAL SZE | % > 37
46,4 % 28.7 %| 8.4% 9.0 % 6.1 %l 1.4 % 3" 0
COARSE FINE COARSE MEDIUM FINE
" " A No. No. No. No. No. No. No. No. SIEVE PERGENT
o0 W %W AW W 8 16 3 50 100 200 5 SIZE PASSING
: : : : 3 100.0
% \ : 2" 84,9
\ : : 11/2"
8 : ; : ! 74.3
A : 1 62.7
g 1 A N : : 34" 53.6
7] : \ : 172" 43.0
Z ® : ) : .
by : :\ : : 3/8 35.9
- D : 174"
ﬁ I No. 4 24,9
a ¥ . N No. 8 17.5
w : : \\ No. 16 13.1
No. 30 9.2
20 : : : \-:._ No. 50 4.5
10 N \--..._ No. 100 2.0
No. 200 1.4
0 E——
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥21
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DEPOSIT Y22

Setting : Exhumed pediment surface and its gravel cover near the confluence
of Loney Creek and Firth River.

Material: Gravel; well graded, fine to coarse, some sand.

Volume : 10,500,000 cubic yards total.

Assessment : Contains fair to good quality granular material. Extraction should
be initiated along edge of deposit. Access is good.

Airphoto No. : A22881-170 Approx. Scale: 1"=4900"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others S St i Exposures e

|
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DEPOSIT Y22

SETTING

Deposit Y22 consists of an exhumed pediment surface and its
gravel cover near the confluence of Loney Creek and the Firth River. At
this locality a broad pediment surface slopes gently northeast toward
the Firth River. The pediment surface and overlying gravel are exposed
only near stream-eroded scarps. Away from these scarps the gravel is
covered by thick ice-rich organic silts. A 120 foot scarp separates the

gravel-capped pediment surface from low terraces along the Firth River.

Near the crest of the scarp the pediment surface is free of
overburden, is very well drained and shows bare gravel covered by scat-
tered patches of Dryas and dwarf birch. The overburden is thin on
adjacent terrain where the surface is only moderately well drained and
covered by sedge tussock tundra. The thickness of the active layer is
estimated to exceed 6 feet under exposed gravel and decrease to less

than 2 feet where overburden is present.

This area is considered to be a major calving ground for
caribou, and provides habitat for grizzly bear. A few rodent burrows

were noted at the test pit sites.

Deposit ¥22 is bordered by the Firth River and its associated
terraces to the east, and by the silt-mantled pediment surface to the

west.

MATERIAL

Deposit Y22 contains fair to good quality granular material
consisting of well graded, fine to coarse gravel with variable sand and
silt contents. Cobbles to 6 inches are common. Larger clasts are
mainly angular to subrounded gquartzite, sandstone and argillite.

Argillite and shale fragments dominate the fines.
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VOLUME

The total volume of 10,500,000 cubic vards is based on an
average depth of 25 feet. Exposures along the scarp indicate that the

gravel thickness consistently averages about 30 feet.

Annually, 26,000 cubic yards may be extracted by conventional
techniques per 1000 foot length parallel to the scarp. This assumes
that the gravel is well drained and easily thawed throughout its thick-

ness along the scarp.

DEVELOPMENT

Excavation of Deposit ¥22 should be initiated along the scarp.
When the more easily extractable material along the scarp is exhausted,
further excavation would require removal of significant overburden and
would only be feasible where material is required over a long term.
Pits could be left as benches that would blend into the surrounding

landscape with minor grading upon abandonment.

Access to this deposit is good from the coast along the Firth
River fluvial system and from the west over gently sloping pediment.
Some difficulty will be encountered in ascending to the deposit from the

Firth River terraces.

Development of Deposit ¥22 should be planned to minimize
interference with caribou calving. The deposit shcould also be checked
for artifacts before any development commences because archeoclogical
sites are evident in adjacent areas. This deposit lies within the
proposed Arctic Wildlife Range and Firth River IBP Reserve, which may

restrict development.
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TEST HOLE LOG

[®)
~ la |9 QO [Waey
E aa a - = i
: 8822 MATERIAL <oly2| 2 OTHER
U T DESCRIPTION 53|09 & INFORMATION
g v |2 w (€21 w
w o] [&] O o
@ = jZz>
LI
GW ::.:.:. GRAVEL - well graded to 4" size, little 8 Moisture Content: 9.9%
LR J .
.:.:.:. fine to coarse sand, trace fines,
14 besene] occasional cobble, subangular to 1
200 rounded, medium brown, damp.
bearaed
24 freees !
.....‘
......
.I ...-2_‘7—_ s N
KM increasing sand content. ]
34 SN
eeesd
o%e"e"
LIL K
> & »
4 e !
l.....
LK 3
eaese
5‘ l:o:o: -
l.'.!'i
Pe®a®al5.6
64 Bottom of Pit 4 Sample from 0.4'-5.6"'
.| -
DATE: Sept. 26, 1976 LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJFP
GOVERNMENT OF CANADA . TEST PIT NO.
\
DEFPARTMENT OF INDIAN AFFAIRS | R.M. HARDY & ASSOCIATES LTD. Y22
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES A
NOHTHERN DEVELOPMENT + GEOTECHNICAL DIVISION SHEET l OF l
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TEST HOLE LOG

e e 0 (Wl
L |33 | E (rylk
: (8228 MATERIAL $olull OTHER
EMLE DESCRIPTION 59|92 £ | INFORMATION
018715 5 (62| &
2 |3 2 |z3| @
CL [t SILT - organic, dark brown. ur Moisture Content: 3.7%
/J Lightweight Pieces -
11 iR 1Fine Aggregate: 0.41%
ML SILT - low plastic, grey, some angular
to subrounded gravel, occasional
21 L] 21 cobbles to 6" gize.
GW |je;e7{ GRAVEL - well graded to 6" cobbles, T 23 | fragmentation of cob-
:::::: trace silty fines decreasing with+++ vx bles due to use of
37 S depth, sandstones, quartz + H<5% air hammer in digging
:::::: impregnated rock. ++ 4 : of pit.
o8 elag +
4- Bottom of Pit Sample from 3.0'-3.8!
5-
DATE: Sept. 26, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJ¥

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

TEST PIT NO.
Y22-B

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF1l
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TEST HOLE LOG

Q
=~ o = Q Ww.e
n 32z T (Sw =
= a - -
T |58 £ MATERIAL <o mg I OTHER
A B DESCRIPTION s3leq| k INFORMATION
w=w | 2
a8 (5 g (62| 8
@ = |Zz>
oL (| ¥ SILT - organic, dark brown. UF Lightweight Pieces -
L Fine Aggregate: 0.36%
5 2.0 J
GW [eoen GRAVEL - well graded, and fine to coarse
X sand, occasional cobbles to 5"
4- o size, trace silty fines, angular .
C to subrounded, brown.
67 o 4
"
81 : 4
Z1 L Z1
VAR /| only the upper 34'
Po®ss of 170' exposure
261  pent | was logged.
I.....
I.‘.'.
0
281 Pe ‘e 1
3 L]
I.‘ ..
......
prasee
30 T
ML SILT - and shale.
32 22 .
Bottom of Pit Sample from 2.0'-30.0"
. J

DATE: Sept. 26, 1976 |[LOGGED BY:

GCD DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

DEPARTMENT OF II:'NDIAN AFFAIRS

AN
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEQTECHNICAL DIVISION

TEST PIT NO,
Y22-Cle)

SHEET 1 oOF 1
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GRAIN SIZE ANALYSIS

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE ¥Y22-3 DEPTH 0.4'-5.6" LAB TEST NUMBER
DATE SAMPLED _Sept. 26, 1976 SAMPLED BY JDF TP71
GRAVEL SIZES SAND SIZES FINES MAX, SIZE | % .5 3"
49.2 % 23.0 %|9.8 % 10.5 % 3.3 %| 4.2 % an 10.2
COARSE FINE COARSE MEDIUM FINE
. o ma Ne. No. No. No. No. No. No. No. SIEVE | PERCENT
S e W O W W 8 16 30 50 100 200 5 SIZE PASSING
: : : : 3 100.0
. 2" 88.3
\ : : T2 76.2
A U : 1" 61.2
S 7 TN : 3/4" 50.8
2 \ : : 172" 42.8
80 . . . m
< :\ : : /8 37.8
[ —IN— ; 174"
i : \ : No. 4 27.8
Q N No. 8 23.2
w 0 OING No. 16 19.2
\\ No. 30 15.1
20 v No. 50 C9.7
0 \\ No, 100 5.9
No. 200 4.2
0
SAMPLE ¥22-B DEPTH 3.0'-3.8" LAB TEST NUMBER
DATE SAMPLED __Sept. 26, 1976 SAMPLED BY GCD 72HA-A
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
36.6 %| 30.9 %|8.5% 14.5 % 6.4 % 3.1 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. w 1a Bm No. No. No. No. No. No. No.  No. SIEVE | PERCENT
I % %W W 8 18 20 B 100 200 e SIZE | PASSING
: : : : 3 100.0
90 : s 2" 92.3
% ;\\ : 112 85,4
\ ; 1 72.9
g n N ; : R 63.4
2 PN G : 172" 52.8
60 s N :
X \ : 38" 45.7
E : : 1/4"
Z AN R
§ " NG :o.; 32.5
w \ 0. 25.4
a W No. 16 19.6
N No. 30 14.1
20 No. 50 7.0
My No. 100 3.8
10 e No. 200 3.1
]
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT %inBNmAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. y29
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GRAIN SIZE ANALYSIS

DEPARTMENT %iIIIJNDMN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE __Y¥22-C{e) DEPTH 2.0'-30.0" LAB TEST NUMBER
DATE SAMPLED __Sept. 26, 1976 saAMPLED BY GCD 72HA-B
GRAVEL SIZE5 SAND SIZES FINES MAX. SIZE | % > 3~
29.7 % 34.0 %[11.3 %| 14.0 % 7.1 %! 3.9 % 3" )
COARGE FINE COARSE MEDIUM FINE
SIEVE | PERCENT
L w5 %% W Mol B || WEWERG
: : : 3" 100.0
b e Z 2" 97.7
\ f : T172" 90.7
) : : 1 79.1
g 1 : VG 70.3
2 : 172° 58.8
x \ ; 38 51.0
e ; : 174"
E - \ No. 4 36.3
g - No. 8 27.5
i : \'\ No. 16 20.0
\\ No. 30 13.6
20 No. 50 7.8
" \\ No. 100 4.9
No. 200 3.9
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SI7ES SAND SIZES FINES | [ MAX GIZE | % > 3~
% % % % % %
COARSE FINE COARSE MEDIUM FINE_
N R VA A Y T A R T - SzE | ‘PASSING
) 2
1172
80 s
g - 4"
@ 172"
< B 3/
- /4"
E No. 4
8 No. 8
& No. 16
No. 30
20 No. 50
No, 100
10 No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. ¥22
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DEPOSIT Y23

Setting : Active floodplain of the Firth River.
Material: Gravel; well graded, fine to coarse, and sand.
Volume : 440,000,000 cubic yards total.

Assessment : Contains good to excellent quality granular material but with small
amount of oversize particles. Extraction would be limited by ground
water levels and stream channels. Fluvial processes would restore the
floodplain to its natural state. Access is good.

Recoverable volumes may be limited to 40,000,000 cubic yards.

s

Airphoto No.: A13751-113/115 Approx. Scale: 1"=5800"

Deposit Outline - R. M. Hardy Test Pit 0]
Deposit Outline - Others — — — Exposures ey
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DEPQOSIT Y23

SETTING

Deposit Y23 consists of the Firth River active floodplain

which is composed of bars and channel beds having a braided pattern.

The deposit is well-drained and free of overburden. On the
upper reaches of Deposit Y23, water is confined to a few channels, and
over one half of the deposit is 4 feet above low water levels with scour
holes and channel traces giving its surface a local relief of up to 2
feet. On the lower reaches, the active floodplain broadens into a fan
with many water-filled distributaries and only 20 percent of the area

stands more than 3 feet above fall water levels.

The thickness of the active layer was estimated to exceed 5%

feet.

Aufeis often covers a good portion of the northern part of the
deposit where the active floodplain broadens out into a fan, Vegetation
is negligible with only occassional willows and herbs on the crests of
higher bars. The Firth River is a major migratory route and a spawning,
feeding, and over-wintering area for Arctic char and grayling. Over-
wintering within Deposit Y23 is probably confined to areas near the

aufeis.

This deposit is bordered by a low gently sloping well-drained
alluvial-fan along its lower reaches and by moderately well drained
terraces on its upper reaches. The deposit is separated from the coast

by a sandy and poorly drained continuation of the active floodplain.
This area provides staging ground for waterfowl and suitable

habitat for Arctic fox and grizzly bear. Near the more southern parts

of the deposit is a known caribou calving ground.
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MATERIAL

Deposit Y23 contains good to excellent quality granular
material consisting of well graded, fine to coarse gravel and sand.
A general upstream coarsening of the insitu material was noted.
Larger clasts are mainly subangular to subrounded gquartzite and sand-
stone with rare quartz and cheft. Argillite fragments predominate the

fines.

VOLUME

The total volume of 440,000,000 cubic yards is based on a con-
servative depth of 45 feet. Fluvial deposits in adjacent terraces are

known to exceed this depth.

Annually, 240,000 cubic yards per 1000 feet of length of the
floodplain could be extracted from the southern part of the deposit by
conventional techniques assuming that static ground water levels limit
the extractable granular material to an average depth of 4 feet. On the
northern part of the deposit where static ground water levels average
within 1% feet of the surface, only 1,500 cubic yards per acre could be

extracted.

Volume of recoverable material above the static ground water

leve]l may be limited to 40,000,000 cubic yards.

DEVELOPMENT

Excavation operations at Deposit Y23 should probably be con-
fined to summer and fall when water levels are low, and will require
large areas for the recovery of comparatively small volumes because of
shallow ground water levels unless drainage controls are undertaken.
This is especially true on the fan-shaped floodplain near the coast.
Locally aufeis may impede excavation. Adequate areas for stockpiling

are avalilable.
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Following any development, the pit will be restored by natural
fluvial processes as streams of the coastal plain are known to move

significant amounts of coarse sediment.

Access to this deposit is available along the stream course on

adjacent low terraces.

Development of Deposit Y23 should be planned to minimize
interference with caribou calving, or fish activities. Extraction on
parts of the northern portion of the deposit might be difficult because
of the many channels carrying water, even at low water levels, that
would necessarily have to be crossed or interfered with during develop-
ment. Extraction from near aufeis should be aveoided if fish over-winter
in these areas. Deposit Y23 lies within a proposed Arctic Wildlife

Range and the Firth River IBP Reserve, which may limit development.
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TEST HOLE LOG

c e Q O (Wl
< (332 i ek
: 82|28 MATERIAL 2ol OTHER
R o5 |0 DESCRIPTION ¢339 | E INFORMATION
A 1o |2 w (&3 u
@ 13 e z3|°
I.'.. [ . . .
GW .:.::: GRAVEL - well graded to 8" cobbles, [6):3 Lightweight Pieces -
Tesend little fine to coarse sand, sub- Fine Aggregate: 0.19%
11 :::::: rounded to subangular, cherts .
orele] and sandstones.
24 fenen] 1
34 e .
LI ]
arers
'....'3'3
41 Bottom of Pit 1sample from 0'-4.0°
5 - 4
DATE: Sept. 22, 1976 |LOGGED BY: GDC DRWN BY: MB/vh CHKD BY: GDC/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT QF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥23-n

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEQTECHNICAL DIVISION

SHEET 1 OF 1

- 153 -




TEST HOLE LOG

— o 0 W g
% |F = |le¥) =~
L 33|z I ruwlk
T |62 z3 MATERIAL <@ mg T OTHER
a [J> |9 DESCRIPTION s9leq| E INFORMATION
B lo” |2 w (x| @
7] O 0 (62| p
» = |z>
GW :::::: GRAVEL - well graded to 6" cobbles, some UF Lightweight Pieces -
OO fine to coarse sand, 10" cobbles Fine Aggregate: 0.06%
1- :::::: on surface, subangular to sub- 4
SO rounded, stratified, brown, red,
Lesere green, sandstones, quartz veins.
2.. l..." -
oeter difficult digging due
OO to instability of
3 :::_:: {pit walls.
et
. 0.3.8
44 SW | | SAND - well graded. -
- -|4.3
GW [ r*eq7CRAVEL - well graded, and sand.
5 SP [ .7i1asSAND - fine.
SW [ooosa N SAND - well graded, saturated at 5.3'. 53
e Bottom of Pit jSample from 0'-5.3'
- E
1 4
DATE: Sept. 26, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCDR/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y23-B

DEPARTMENT %’:QI!DNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CON3ULTING ENGINEERS & PAJDFESSIONAL SERVICES
* GEDTECHNICAL Ci/ISION

SHEET } OF 1
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GRAIN SIZE ANALYSIS

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE ¥23-a DEPTH__0'-4.0"' LAB TEST NUMBER
_ DATE SAMPLED Sept. 22, 1976 SAMPLED BY GCD SOHA
GRAVEL SIZES SAND SIZES FINES [ MAXSZE | % > 3~
57.7 % 25.0 %| 5.3% 6.5 % 4.6  %| 0.9 %|| 5" 14.8
COARSE FINE COARSE MEDIUM FINE
. . e 3. N0 No No.  No. No. No.  No. No. SIEVE | PERCENT
w3 2" e "% W W W 8 16 30 50 100 200 25 SIZE | PASSING
: : : : 3" 100.0
: . : Z 2 84.3
\__: : 5 : 112" 66.0
. . : : 1" 51.9
g n - - . : 3/4" 42.3
2 t N : : 12" 32.4
2 ; \ : * R 366
a : : : :
= - ; ; 1/4"
z LN [ 7.3
2 N : No. 8 12.7
g N No. 16 9.4
: N No. 30 5.9
20 - . \\ No. 50 2.9
: : \____¥ No. 100 1.4
10 No. 200 0.9
0
SAMPLE Y23-B DEPTH 0'-5.3" LAB TEST NUMBER
DATE SAMPLED __Sept. 26, 1976 SAMPLED BY GCD 70HA
GRAVEL SIZES SAND SIZES FINES MAX SZE ] % 53"
35.0 % 29.2 %] 6.3%| 19.5 % 8.7 %l 1.3 % 4" 6.4
COARSE FINE COARSE MEDIOM FINE.
ot am No. No. No. No. No. No. No.  No. SIEVE [ PERCENT
B I Ve U %W W 8 16 30 50 100 200 35 SIZE | PASSING
: : : : ¥ 100.0
» N : 2" 24,3
8 AN : 11727 86.2
N E B 72.2
2 n N e 65.0
- DN : 172" 55.9
< : : 3/8" 49.7
= : e
§ : No. 4 35.8
40
& ; T~ No. 8 30.1
& : : \\ No. 16 23.6
: No. 30 15.0
20 \\ No. 50 5.5
10 NG No. 100 2.1
) T No. 200 1.3
|
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT oF BNDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥23
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Setting :

Material:
Volume :

Assessment :

Airphoto No. :

DEPOSIT Y26

Quartzite outcrops and associated blocky talus. Located 1 mile
northwest of Okpioyuak Creek and about 4 miles upstream of its con-
fluence with the Firth River.

Quartzite rock and coarse rubble.

93,000 cubic vards total.

Exhibits potential as a source of crushed rock or riprap. Fair
access to the coast. The limited quantities available from this
outcrop negates its choice as a source of construction materials.

A24123-196 Approx. Scale: 1"=5200"
Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Qutline - Others Be— s Exposures e
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DEPOSIT Y26

SETTING

Deposit Y26 consists of quartzite outcrops and talus on the
northern side of a meltwater channel at the northern edge of the Buckland
Hills. The deposit is located 1 mile northwest of Okpioyuak Creek at a

point 4 miles upstream of its confluence with the Firth River.

The outcrops consist of a number of 40 foot high rock knobs
along the upper edge of a 100 foot high scarp forming the northern edge
of a narrow meltwater channel. These outcrops are discontinuous because
of facies changes or tectonic pinching and are flanked by talus cones

and coarse rubbly scree.

The rock is a tough, light gray, medium-grained quartzite.
Bedding is massive, strikes at N90°E and dips 50°S. A major joint
system strikes north to south and dips 40°W. Recessive areas may be

underlain by thinly bedded quartzite and argillite.

Outcrops and talus are generally bare of vegetation except for
scattered Dryas and shrubs on protected slopes. Crustose lichens cover

the rocks.

This outcrop is part of the Neruokpuk Formation composing the
northern part of the British Mountains. The Neruokpuk Formation is pri-
marily composed of argillites in this area, but numerous lentils of

quartzite occur. Deposit Y26 is typical.

This deposit is bordered on the south by a poorly-drained,
peat-filled meltwater channel with gentle to moderate hillslopes lying
beyond. Ice-rich rolling morainal and flat, peat-covered lacustrine and
glaciofluvial deposits are present to the north. The area provides
habitat for grizzly bear and is occasionally utilized by caribou for

calving.
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MATERIAL

Deposit Y26 may be a source of good quality granular material
and riprap if quarried and crushed. The rock outcrop consists of quart-
zite. Jointing suggests that certain parts of the outcrop could produce
blocks of up to 8 cubic vyards. The talus consists of angular blocks and

some plates, 3 inches to 6 feet in size.

VOLUME

The total wolume of 93,000 cubic yards assumes that the rock

may be quarried a distance of 30 feet into the hill.

DEVELOPMENT

Preliminary blasting tests to determine breakage character-
istics of the rock would be necessary before considering Deposit Y26 as
a source of riprap. If guarried the rock can be mined from benches or

at the base of the slope.

Access to the coast involves crossing slopes that are suscept-
ible to thermoakrst. Development should be planned to minimize inter-
ference with caribou calving., Deposit Y26 lies within the proposed
Arctic Wildlife Preserve and Firth River IBP Reserve, which may restrict

development.
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DEPOSIT Y27

Setting : Scree—covered ridge at edge of Buckland Hills adjacent to Kugaryuk
Creek. Located 12 miles west-southwest of Roland Bay.

Material: Coarse bedrock fragments; with silty clay matrix.

Volume : 970,000 cubic yards total.

Assessment : Contains poor to potentially good quality granular material. Fair
access.

Airphoto No. : A24123-195 Approx. Scale: 1"=4900"

Deposit Outline - R.M. Hardy Test Pit O]
Deposit Qutline - Others — s . e Exposures v
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DEPOSIT Y27

SETTING

Deposit Y27 consists of a scree-covered ridge at the edge of
the Buckland Hills on the east bank of Kugaryuk Creek and 10 miles
upstream of its confluence with the Firth River. The deposit is located

12 miles west-southwest of Roland Bay.

The adjacent uplands at Deposit Y27 are gently rolling except
for a few small scarps and steep slopes. Boulder fields are locally
present. The surface of Deposit Y27 is well drained and free of over-
burden, although some of the bedrock weathers to clay. Scattered Dryas
spot the generally bare surface; some swales have a cover of sedge

tussock tundra.

The parent rock at Deposit Y27 appears to be the Precambrian
Neruokpuk Formation as blocky quartzite fragments and argillite flakes
are present in the scree. A few lentils of younger Paleozoic limestones

may be folded and faulted into the sequence.

Deposit Y27 is bordered by a steep-walled meltwater channel on
its southwestern edge. Moderately sloping uplands and morainal deposits
and flat peat-covered, poorly drained lacustrine and glaciofluvial
deposits are present towards the coast. A moderate to steep 250 foot
escarpment separates the upland from the other deposits on the low lying
coastal plain. The area provides habitat for grizzly bear, Arctic fox,

and caribou.

MATERIAL

Deposit Y27 contains poor to potentially good quality granular
material consisting of silty clay and argillite flakes with occasional
angular quartzite cobbles and boulders to 24 inches in size. Blocky

quartzite boulders to 5 feet in size and smaller fragments of quartzite
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rubble are prevalent in some areas. Locally, guartzite would be good

quality granular material if crushable.

VOLUME

The total volume of 970,000 cubic yards is based on a depth of
4 feet of scree overlying rock, and dees not include any volumes that

may be quarried.

Annually, 6,500 cubic yards per acre could be extracted by
conventional techniques if only fragmented and weathered rock were

removed.

DEVELOPMENT

Developnment of this deposit will involwve surface scraping
and stripping unless the underlying rock was quarried. Further field
investigations are required to delineate areas of preferred material.

Development will significantly modify the aesthetics of the area.
Access to this deposit toward the coast would involve des-
cending a steep 250 foot slope and crossing terrain which is susceptible

to thermokarst.

Deposit Y27 lies within the proposed Arctic Wildlife Perserve

which may restrict development.
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TEST HOLE LOG

~ la (9 Qo ¥R -
L33|x = |E4] &
: |23 3¢ MATERIAL <olwg| 7 OTHER
AR DESCRIPTION §3|e2| £ | INFORMATION
a 15”2 w 68 w
s 13 e |z5{°
GC |47 GRAVEL - well graded, some clayey fines, UF Organic Color: #2
6> !
4 occasional cobbles and boulders . . .
p//g/ to 2' size, angular, damp Lightweight Pieces -
17 % d ! ! : 1Fine Aggregate: 0.07%
A
4.
27 of;’"‘ i
=5
%4 8
3 1 9’0/0 .
,6/{?
<%
g
4 L6 a0
Bottom of Pit Sample from 0'-4.0'
54 4
- -
ﬁ E
- -
DATE: Sept. 30, 1976 LOGGED BY: (CPM DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y27-A

DEPARTMENT %F 'IDNDIAN AFFAIRS
N
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1l OF 1
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GRAIN SIZE ANALYSIS

DEFPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE __ Y27-A DEPTH 0'-4.0' LAB TEST NUMBER
DATE SAMPLED _Sept. 30, 1976 saMPLED BY __ CPM 75HA
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3
27.0 %| 38.6 %|4.9 % 5.5 % 2.0 %| 22.0% 3" 0
COARSE FINE COARSE MEDIUM FINE
. e aiw No. No. No.  No. No. No. No.  No. SIEVE [ PERCENT
0 32 MM W W s 8 16 30 50 100 200 %5 SIZE PASSING
. ; ; 3 ¥ 100.0
: . . . 2" 97.0
; : : : 11/2" 90.4
: \ : ; 1 80.1
g 7 ; N : 374" 73.0
7 : : \ : 172" 61.8
b ; : " n 8
& : : :\ : 53.6
=50 : : — A 1/4"
i 1 : : \ No. 4 34.4
9 40 - - No. 8 30.2
rat . . . .
w : : :
. : : : \.‘-‘ No. 16 27.2
: : h— No. 30 25.5
20 - - No. 50 24.4
. No. 100 23.4
10 Na. 200 22.0
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX_SIZE IS AT
% %, % % % %
COARSE FINE COARSE MEDIUM FINE
N . . No. No. No. No. No. No. Na. No. SIEVE PERCENT
VU R W 8 16 30 50 100 200 5 SIZE PASSING
100 : : : : 3
% . : . 2"
: : : 11727
80 T = T
: : : 1
g n : : : 3/4"
2 4 : : : 172"
0 : " -
i : : 3/8
Z 50 ? : 14"
l'zu . No. 4
E : : T No. 8
o : : : No. 16
: : : No. 30
20 : - : No. 50
10 : : : No. 100
: . : No. 200
0 : :
GOVERNMENT OF CANADA DEPOSIT No.

Y27
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DEPOSIT Y28

Setting : Terraced outwash plain near the headwaters of Difficult Creek.
Material: Gravel; well graded, and Sand; poorly graded, stratified.
Volume : 5,500,000 cubic yards total.

Assessment : Contains good quality granular material. Pits may be flooded upon
abandonment. Access is good. Shallow active layers and perched
ground water tables will impede extraction operations.

Airphoto No.: A24123-198 Approx. Scale: 1"=5000"

Deposit Outline - R.M. Hardy Test Pit ©
Deposit Outline - Others — Exposures ey
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DEPOSIT Y28

SETTING

Deposit Y28 consists of part of an outwash plain near the
headwaters of Difficult Creek. Subsequent to its deposition, further
meltwater activity was at lower levels and has left the present deposit
as a terrace standing more than 10 feet above the main peat-covered

outwash plain.

Near the 8 to 10 foot scarp at the edge of the outwash terrace,
the surface is well drained and overburden is thin with many areas of
bare gravel. Toward the back edge of the outwash terrace, the over-
burden thickens, and the terrace is moderately well to imperfectly
drained. The active layer is 3 to 5 feet thick under the well drained

areas, and probably thinner under areas where overburden is thicker.

The outer edge of the terrace is covered by tundra consisting
of moss, lichen, and ericaceous schrubs. Toward the inner edge, sedge
tussocks become prevalent. Patches of grass and low willow grow on

small mounds near the edge of the terrace.

Deposit Y28 adjoins poorly drained peat covered outwash at
lower levels and gently rolling, moderately well drained morainal
deposits. The area provides habitat for grizzly bear, Arctic fox, and
lies within a critical calving area for caribou and staging area for

waterfowl.

MATERIAL

Deposit Y28 contains good quality granular material consisting
of stratified, well graded, fine to coarse gravel with some medium to
fine sand, and poorly graded medium to coarse sand with little gravel.
Larger clasts are mainly subangular to subrounded quartzite and sand-

stone with some argillite and chert.
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VOLUME

A total volume of 5,500,000 cubic yards is based on a con-
servative estimated thickness of 30 feet. Similar deposits nearby are

known to be more than 48 feet thick.

Annually, 7,300 cubic yards may be extracted per acre by
conventional excavation techniques assuming that permafrost will only

limit extraction to depths of 5 feet.

DEVELOPMENT

Effective development of Deposit ¥28 will be minimized by
shallow active layers and perched ground water. Stripping of granular
materials will have to be scheduled to promote melting of permafrost.
Proper drainage measures will be required for deep excavations.

Peeper excavations will result in ponds upon abandonment.

Good access to the deposit is available because the surround-

ing terrain is flat.

Development of Deposit Y28 should be planned to minimize
interference with caribou calving and waterfowl staging. This deposit
lies within the proposed Arctic Wildlife Range, which may restrict

development.
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TEST HOLE LOG

O
e~ g = Q Ww.e —
t|32|% z [Ful
~ w
T &2 g8 MATERIAL <o m% T OTHER
B DESCRIPTION 68|93 E INFORMATION
g A w @2 &
ik 8 18g| 5
FLI¥ ¥ lo2 PEAT UF Moisture Content: 7.3%Y
ML SILT - low plastic, and gravel to 2"
1 size, subangular to subrounded. Lightweight Pieces -
B 11 7
GW pieys)]  GRAVEL - well graded, some fine to Fine Aggregate: 0.30%
etele coarse sand, occasional cobbles
2. MK to 5" size, sandstones. e
31 e ;
a a : 3‘5
4 SAND - medium to coarse, little gravel
T to 1" size, subangular to T
rounded.
51 T~ increasing gravel content + {vx 49
+
+ 5%
64 - 3
Bottom of Pit Sample from 1.1'-5.9'
7 g
E -+
DATE: Sept. 21, 1976 |LOGGED BY: GCCD DRWN BY: MB/vh CHKD BY: GDC/TJF
GOVERNMENT OF CANADA -_— TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS { R.M. HARDY & ASSOCIATES LTD. Y28-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

« GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

.y o O |Wie
i %_l I T e -
L gg ]2 L FE L
T 52158 MATERIAL Zolw=]| 1 OTHER
£ [o5 |o- DESCRIPTION sS|eg| k INFORMATION
W S5® w (xR w
7 o (&} O o
@ - |Zz>
Pt | ' ¢los PEAT UF Organic Color: #5+
OL {73|7 SILT - organic, low plastic, trace Moisture Content: 8.5%
14 137 coarse gravel, rootlets, dark 1 Lightweight Pieces -
177 grey, wet. Fine Aggregate: 0.46%
ITITNHS
2{ GW[e,e;s] GRAVEL — well graded to 3" size, and 4
:::::- fine to coarse sand, occasional
:.:.:. cobble, subangular, wet. 28
31 e =
0%e®s’ —— 5%
.o o ﬁ/
ezere? =
=
44 o te®e 20, . . = &
I gravel becoming finer. Z==
L] L ]
:o o] ﬁ
.o L5 /ﬁ—
. o 0l F—
5 o = ]
c.c.o. ﬁ
-.o:o: "_%-—-":
. —
eater =
6 ¢ ¢ olB0 ———
Bottom of Pit Sample from 0'-6.0'
74 4
DATE: Sept. 21, 1976 |LOGGED BY: JpF DAWN BY: MB/vh CHKD B8Y: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥28-8
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT s GEOTECHNICAL DIVISION
SHEET 1 OF ]
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERYICES
* GEOTECHNICAL DIVISION

SAMPLE _Y28-A DEPTH 1.1'-5.9" LAB TEST NUMBER
DATE SAMPLED _Sept. 21, 1976 gaMPLED BY GCD 68HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 30
29.7 % 31.2 %| 5.1% 1.9 % 12.4 % 2.6 % 4 2.5
COARSE FINE COARSE MEDIUM FINE
. . ot mw No. No. No. No. No. No. . No. SIEVE PERCENT
100 S VAR R A A Y g 12 3 50 130 2‘& 35 SIZE PASSING
: : : : 3 100.0
: : : : 2" 94.4
: \: : : 1172 89.4
: > : : = 79.7
Q2 7 : : 3/4" 70.3
« : : 172" 58.8
< 80 f 3/8" 51.2
a : :
g v ; 174"
g : \ No. 4 39.1
2 . - . No 8 35.0
& — No. 16 32.0
N No. 30 24.1
20 AN Na. 50 9.0
10 No. 100 3.4
No. 200 2.6
0 —
SAMPLE __Y28-B DEPTH 0'-6.0" LAB TEST NUMBER
DATE SAMPLED _Sept. 21, 1976  gsamPLED BY ____JDF TP69
GRAYEL SIZES SAND SIZES FINES | MAX SIZE | % > 3©
24.3 %] 38.2 %! 8.0% 21.5 % 6.7 %[ 1.3 % 3" 0
COARSE FINE COARSE MEDIIM FINE
o No. No. No. No. No. NG, No.  No. SIEVE | PERCENT
0 L2 LA S A A A 3 16 30 50 100 200 3205 SIZE PASSING
. : : : ¥ 100.0
%0 : \ : : 2 95.0
80 h . 11/2 91.0
: : \\ : : 1 82.4
2 : : . : 34" 75.7
2 ; : \ : 1727 64.8
< 60 n : 0 > 3 "
g : : : \\ : /8 54,8
; 50 174
i N No. 4 37.5
& T No. 8 31.7
g : \_\ No. 16 24.9
. No. 30 14.5
™.
20 N Ko. 50 5.0
10 N No. 100 1.8
No. 200 1.3
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y28
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Setting :

Material:

Volume :

DEPOSIT Y29

Located on Avadlek Spit, which is attached to the western tip of
Herschel Island.

Gravel; stratified, fine to coarse, some sand.

3,700,000 cubic yards total.

Assessment : Contains good to excellent quality granular material. Extraction
may not seriously alter coastal processes. Spit restoration would
be slow. Access limited by open water.

Recoverable volume may be limited to 1,500,000 cubic yards.

il g

L
i

Airphoto No.: A24123-200 Approx. Scale: 1"=5000"

Deposit Outline - R. M. Hardy Test Pit ©)
Deposit Qutline - Others st et Y Exposures o
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DEPOSIT ¥29
SETTING

Deposit Y29 consists of Avadlek Spit, 3% miles long, that

extends toward the mainland from the western tip of Herschel Island.

The spit is about 600 feet across and its crest stands 4 to 8
feet above sea level over its length. The crest of the spit is about
150 feet from the outer edge of the foreshore, which is characterized by
minor ridges and trenches paralleling the trend of the spit. The broad
backshore slopes very gently to the east where it terminates in a 1 to 2

foot scarp.

The surface of the spit is well drained and devoid of vegeta-

tion. Driftwood is scattered over the surface of the backshore.

Nearby bathymetric configurations and data from other nearby
spits suggest the spit is at least 12 feet thick. Water was encountered
5 feet below the crest of the spit. The active layers exceeds 5 feet in

early fall.

The position and shape of Avadlek Spit has shown little change
over the last 20 years. The spit is nourished by longshore moving
southward along the western edge of Herschel Island. The foreshore is
continucusly being reworked by wave action. The backshore is inundated
during storm surges, and affected by washover from the west during major

storms.

Avadlek Spit is separated from the mainland by cne mile of
water, including an adjacent 35 foot channel characterized by strong
currents. The northern end of Avadlek Spit is attached to Herchel
Island where the immediate terrain is moderately sloping and underlain
by ice-rich, fine-grained colluvium and deformed Pleistocene marine

sediments.
Shore birds and arctic fox probably utilize the spit.
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MATERIAL
Deposit Y29 contains good gquality granular material.

The surface of the foreshore and test pit ¥Y29-B indicate that
this zone is underlain by poorly graded gravel with occasional cobbles
to 2% inches. The surface of the backshore and test pits Y29-A and
¥29~C indicate that it is underlain by stratified well-graded gravel and

sand with few cobbles to 8 inches.

Larger clasts are mainly sandstone, guartzite, and chert with

rare granite.

VOLUME

The total volume of Avadlek Spit based on a conservative

thickness of 9 feet is 3,700,000 cubic yards.

Annually, 78,000 cubic yards per 1000 feet of its length could
be extracted by conventional techniques. Volume of recoverable material

may be limited to 1,500,000 cubic yards because of static water level.

DEVELOPMENT

Development could be carried out by conventional technigues
during summer and early fall, although major storm tides would require
temporary abandonment of operations. The adjacent terrain on Herschel
Island would be available for stockpiling and support facilities, but
may be susceptible to thermokarst and erosion. Access to the mainland
is inhibited during the summer and early fall by open water. As the
spit is located in a sediment sink, extraction would not affect rates of

coastal retreat. However, refurbishment of the spit might be slow as

little gravel is exposed along the eroding west coast of Hersachel

Island.
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Before development, the possibility of archeological sites at the
northern end of the spit should be investigated. Also Herschel Island

has been proposed as a national historic site or park, which may restrict

development.
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TEST HOLE LOG

- o Qo (W
o - = —
L |3z|% I lrulE
8228 MATERIAL <alul| 7 OTHER
E 2> 9 DESCRIPTION c9 9§ = INFORMATION
o (3715 8 |162| &
7] 8 2 zZ> o
GW ::'::: GRAVEL - well graded, some fine to ur
JOCK coarse sand, trace fines, occa-
1 4 :: :: sional cobble, stratified, sub- .
I rounded, medium brown.
5 1 [erets ]
bLters
39 ke !
'o:o;o a5 v
4 Bottom of Pit No sample taken.
4 4
DATE: Sept. 21, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA . TEST PIT NO.
.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y23-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHMNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

O
8 = [&] e
t s S o I &3\ oy
= |00 %(9 a I—g w
z (2228 MATERIAL 20/n2] T OTHER
e DESCRIPTION 9 9;‘:}‘ = INFORMATION
018 |3 8 |G2| 8
7] = |Zz5
e 8" e
GW letese?] GRAVEL - well graded, little medium to UF
0 coarse sand, trace fines, occa-
1 A . sional cobble, rounded, medium 4
. brown, wet, cherts.
2 4 .
3
Bottom of Pit No sample taken.
4 4 i
: .
DATE: Sept. 29, 1976 LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

R.M. HARDY & ASSOCIATES LTO.

DEPARTMENT OF II:)NDIAN AFFAIRS
AN
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
Y29-B

sHEET 1 oF 1




TEST HOLE LOG

- o O |We
a - ~ o —
S £ |rulE
 |22]28 MATERIAL Solwl| 5 OTHER
E a9 DESCRIPTION o3 95 E INFORMATION
- d
o |9 = w 52 w
A P 2 |z5|°
SP SAND - medium to coarse, and gravel to UF Organic Color: #2
f, size, :tra;lflEd' medium Lightweight Pieces -
14 rown, wet, clean. Fine Aggregate: 0.05%
2 -
3 -
4 -
sV free water at 4.6'.
5
Bottom of Pit Sample from 0'-5.0".
6 -
DATE: Sept. 21, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. ¥29-C

DEPARTMENT C;)\F;‘ENDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SAMPLE ¥29-C DEPTH 0'-5.0" LAB TEST NUMBER
DATE SAMPLED _Sept. 21, 1976 samPLED BY JDF TP51
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3~
10.3 %| 35.5 %[13.0% 31.5 % 9.6 %] 0.1 % 2" 0
COARSE FINE COARSE MEDIUM FINE
. . No. No. No. No. No. No.  No. No. SIEVE | PERCENT
0 3" 2-- "l,! l" !/‘ 1! 3/.' ‘/‘" 4 B 16 10 50 100 zm :Q.r) leE PASS'NG
: . : 3" 100.0
%0 : 2" 100.0
: : 112" 99.2
80 \ : =
:\ : 1 95,
2 . j il 89,7
7 \ 172" 81.2
< 60 N 378" 73.1
a . -
L ; ; \ 1/4”
z .
. No. 4
3 : \\ 54,2
a : No. 16 32.6
: \ No. 30 17.9
20 r No. 50 3.1
% : \ No. 100 0.1
\ No. 200 0.1
0 S
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SI7ES SAND SIZES FINES MAX SIZE | % > 3°
% % % % % %
COARSE FINE COARSE MEDIOM FINE
Y No. No. No No. No. No. Mo, No. SIEVE | PERCENT
" o v W R Y Wy 8 16 ) 50 100 200 % SIZE PASSING
. H N ' 3
% - - 2"
: 1172
80 : -
g n : 3/4"
@D : 172"
2 60 " "
g : 38
. 14"
50
5 No. 4
E 40 No. 8
[ 2 No. 16
No. 30
20 Np. 50
No. 100
19 No. 200
0 :
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y29

s
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y30

Kame terraces along the edge of the Buckland Hills. Located 12 miles
southwest of Roland Bay and 3% miles east of Okpioyuak Creek.

Sand; some fine to coarse gravel.

8,500,000 cubic yards total.

Contains poor quality granular material. Shale fragments are pre-
dominant. Access is fair.

Airphoto No.: A24123-156 Approx. Scale: "=5200"

Deposit Outline - R.M. Hardy Test Pit 0]
Deposit OQutline - Others e Exposures b
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DEPOSIT Y30

SETTING

Deposit Y30 consists of a number of kame terraces located at
the limit of glaciation along the northeastern edge of the Buckland
Hills, 12 miles southwest of Roland Bay and 3% miles east of Okpioyuak
Creek. The terraces lie at the downstream end of a meltwater channel
which is incised into bedrock. The northeastern edge is also flanked by
an incised meltwater channel, which was formed after the glacier had

wasted to a lower level.

The terrace surfaces, which slope gently to the north are
separated by stable 40 to 70 foot scarps. The bare surface of the
terraces show a series of low 1 to 2 foot trenches outlining a broad

polygonal pattern. Gentle swales also spot the surface of the terraces.

Except for minor accumulations of peat, one to five feet deep,
in the shallow trenches and swales, the surface of Deposit Y30 is free
of overburden. The deposit is largely bare of vegetation except for a
broken mat of Dryas, lichen, and prostrate dwarf birch. Swales are
covered by sedge tussock tundra. Protected slopes have growth of willows
and prostrate alders, 5 feet high. The active layer varies from 4% feet

to over 6 feet.

Deposit ¥30 is adjacent to ice-rich, silt-mantled uplands with
a narrow creek valley to the east and west and an incised meltwater
channel to the north. The area provides habitat for caribou, Arctic
fox, and grizzly bear. The bordering creeks drain to small lakes where

Arctic grayling may spawn and overwinter.

MATERIAL

Deposit Y30 contains poor quality granular material with a

predominance of platy and angular to subangular shale and argillite
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fragments. The material consists of sand and gravel sized material with
pebbles to 3 inches in size and averaging % inch. Sandstone and quart-
zite clasts were also noted. Angular quartzite boulders to 15 inches in

size are scattered over the surface.

VOLUME

The total volume of 8,500,000 cubic vards is based on an
average thickness of 24 feet as slope morphologies indicate the terraces

are probably 30 to 60 feet thick at their outer edge.

Annually, 8,700 cubic vards may be extracted per acre by
conventional techniques assuming that permafrost will limit extraction

to yearly depths of 6 feet,

DEVELOPMENT

Development of Deposit ¥30 should be initiated by excawvating
material along benches at the outer edge of the terraces to minimize
disruption of natural drainage courses. These benches would easily

blend into the landscape with minor grading when abandoned.
Acecess to the coast involves the crossing of an incised
meltwater channel. The moderate slopes of the surrounding uplands which

are susceptible to thermokarst, would have to be crossed.

Deposit Y30 lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

Q
. o ~ [&] u.lnc o
L 333 £ (SulE
£(62]28 MATERIAL Solwll ¥ OTHER
a (L9~ DESCRIPTION s3leg| E INFORMATION
Ww |=w |2 oD
018715 o |92/ 8
@ 2] - zZ2>
SW SAND - little gravel, trace silty fines, UF
angular to subangular, platy,
L ' brown, damp, predominantly shale.
GW pie,ssl GRAVEL - fine to 2" size, and fine to
coarse sand, trace fines, angular
2 | to subangular, platy, predomin- )
antly shale.
3 4
4 4 J
_ a5
. 1 Nbe
> o 1
6 ' L
Bottom of Pit Sample from 1'-6.0'
7 4
DATE: Sept. 30, 1976 |LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y30-A

DEPARTMENT %l;"IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

— o QO |W.e
- o - = s —
e £ [rylk
22|29 MATERIAL SolwllZ OTHER
& |5 o DESCRIPTION sS|92| |k INFORMATION
¥ 5% |2 ¥ 83| ¥
@ |3 = |25
GP Ugoc; GRAVEL - predominantly shale to 2" size, UF Lightweight Pieces -
A some medium to coarse sand, sub- Fine Aggregate: 0.07%
1 S rounded to subangular, dry, brown J
L C o with grey sand.
[eJEe] :
+ o [
27 cooo 4
(o4 ] g
DOD
[
- 30 N -
3 00
DOO
DOOO
47 N c'oE T
o =]
o] e Q d
Lo e d
51 9000 _
o] e +} d
[s ] 4
6 P, ° leo
Bottom of Pit Sample from 0'-6.0"
71 g
DATE: Sept. 30, 1976 |LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y30-8

AND
NORTHERN DEVELOPMENT

CONSLILTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

sAMPLE _Y30-A DEPTH 1.0'-6.0" LAB TEST NUMBER
DATE SAMPLED _Sept. 30, 1976 saMPLED BY SA TPBOHA
BRAVEL SIZES SAND SIZES FINES MAX_GIZE | % > v
8.9 % 39.4 %|14.7% 23.0 % 9.8 %| 4.2 % 3" 0
COARSE FINE COARSE MEDIUM FINE
v orver w W % % % %o W k|| EE [T
100 ———— : !
: . : : 3 100.0
: : 2 9g8.7
: " : 1172 98.2
: N 1" 95.2
9 70 : . . 34 91.1
2 f \ 172" 82.5
X % : N 38" 73.5
E : — N\ 1/4"
& : No. 4 51.7
& . No. 8 39.1
Y : No. 16 29.2
: ‘\ No. 30 20.6
20 - ~ No. 50 10.0
. No. 100 4.8
10 No. 200 4.2
P m—
0
SAMPLE ¥30-B DEPTH 0'-6.0" LAB TEST NUMBER
DATE SAMPLED __S&Pt. 30, 1976 gampLeD BY SA 77HA
GRAVEL SIZES SAND SIZES FINES MAX SZE | % 5 3°
19.2 % 48.6 %| 14.2% 10.0 % 4.4 <%| 3.6 % 3 0
COARSE FINE COARSE MEDIUM FINE
SIEVE NT
bz rw ww w Y N % 8 W w om SizE | PASSING
‘\\ : : 3 100.0
% RN : 2" 100.0
" N\ 5 1172" 93,8
: : 1 87.8
g 3 N : 34 80.8
% §0 N /2" 66.3
g f \ /8" 56.0
- : 174"
z ¥ ; \ No. 4 32.2
2 ~\ No. 8 19.7
o 2 - N No. 16 12.3
No. 30 8.2
20 No. 50 5.9
No. 100 4.5
10 P No. 200 3.6
0
GOVERNMENT OF CANADA \ DEPOSIT No.
T o T
NORTH ERN DEVELOPM ENT » GEOTECHNICAL DIVISION
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SUMMARY OF LABORATORY TEST DATA
FOR
SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS
COARSE AGGREGATE

TOTAL
ROCK TYPE CLASSIFICATION WEIGHTED
COMPONENT %
Quartzite, Quartzitic Sand- Medium Strong to Strong, Good 7.7
stone

Sandstone 21.6
Limestone 3.0
Slate Flaky, Poor 6.6
Shale Weak, Deleterious 61.0
Ironstone Weak, Deleteriocus 0.1
PN:= 683 INTERPRETATION: Unsuitable for aggregate. 100.0

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS= 54.33

FINE AGGREGATE: LOSS= 45,55
OTHER TESTS ORGANIC IMPURITIES TEST
LIGHTWEIGHT PIECES IN AGGREGATE: FINE: 0,05% NUMBER -4
COAL REMOVED : 3
SPECIFIC GRAVITY: FINE: 2.59, COARSE: 2.60 COAL & ROOTLETS
REMOVED :
WATER ABSORPTION: PINE: 3.61%, COARSE: 2.77% COAL CONTENT : 0.05%

COMMENTS: Sulphate Test was performed for 5 cycles in Magnesium Sulphate solution.
Visual disintegration after 3 cycles.
Specific Gravity Test was performed at 20°C.
Lightweight Pieces were determined by floating on Zinc Chloride solution
with a Specific Gravity of 2.0.

GOVEANMENT OF CANADA i TEST PIT NO.
\ A.M. HARDY & ASSOCIATES LTD. v30-2
DEPARTMENT %FNIDNDIAN AFFA‘RS COMSULTING ENGINEERS & PROFESSIONAL SERVICES
NOHTHEHN DEVELOPM ENT * GEQTECHNICAL DIVISION
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DEPOSIT Y33

Setting : Kame terraces along the southeastern edge of the Buckland Hills
about 13 miles southwest of Roland Bay and 7% miles west of Spring
River.

Material: Gravel; well graded, fine to coarse, some sand.

Volume : 2,100,000 cubic yards total.

Assessment : Contains poor quality granular material with significant amounts of
oversize particles. Shale fragments dominate and massive ice may
be encountered. Good access to deposit area.

Airphoto No. : A24123-157 Approx. Scale: 1"=5400"
Deposit Outline - R.M. Hardy Test Pit ©
Deposit Outline - Others — — — Exposures ey
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DEPOSIT Y33

SETTING

Deposit ¥33 consists of a pair of kame terraces located along
the southeastern side of the valley of a major creek flowing out of the
Buckland Hills. The kames are located 13 miles southwest of Roland Bay
and 7% miles west of Spring River. One kame terrace is positioned at
the mouth of a small tributary creek at the downstream end of a melt-
water channel incised in bedrock. The other kame terrace is positioned

on a long hillslope at the very edge of the Buckland Hills.

The western kame terrace has a rolling to hummocky nature,
indicative of recent thermokarst which may suggest the possibility of
massive ground ice within or underlying the deposit. A small creek also

bisects it.

Deposit Y33 is well drained and has a local relief of 30 feet
due to its hummocky nature and stream dissection. Ice-wedge trenches, 1
to 3 feet deep, outline a broad polygonal pattern over part of the
deposit's surface. The deposit is covered by patches of fell field;
willow shrubbery is present along the small creek dissecting the western
terrace. The active layer is likely in excess of 6 feet deep over most

of the deposit.

Deposit Y33 is bordered by moderately sloping ice-rich silt-
mantled uplands to the south and gently rolling morainal deposits to the
north. Scree-covered slopes are also common in the Buckland Hills to
the south. The area provides habitat for caribou, Arctic fox, and
grizzly bear. Arctic char and Arctic grayling inhabit the adjoining

creek when not frozen over.

MATERIAL

Deposit Y33 contains poor quality granular material consisting

of stratified, well graded, fine to coarse gravel with some sand. Some
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beds are very coarse with angular boulders to 14 inches in size. The
larger clasts are mainly angular to subangular shale and argillite with
some quartzite, chert and, sandstone. Shale and argillite are pre-

dominant in the fines.

VOLUME

The total of 2,100,000 cubic yards is based on a minimum
average thickness of 15 feet. The morphology of the deposit suggests a
minimum of 30 feet of granular material underlies most hills. One-
half of the volume of positive areas has been assumed to be composed of

massive ice.

Annually, 7,000 cubic yards per acre can be extracted by
conventional techniques assuming that permafrost will limit the yearly

depth of excavation to 6 feet.

DEVELOPMENT

Material from Deposit ¥33 should be excavated so resulting
slopes maintain their natural drainage. Massive ice, if encountered,
will require special techniques to waste or preserve it depending on its

configuration,
Good access to the coast is easily attained along the creek
valley in which the deposit is located. Direct southeast-northwest

travel would be difficult over steep slopes.

Deposit ¥33 lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

P o (8] [TF )
o = o R
= T I &fu =
= |CO %o o =0 v
T (52|23 MATERIAL Lolw=| 1 OTHER
B |Ls [0~ DESCRIPTION s3ez| E INFORMATION
82”13 W 53|
w0 2 Q s (]
LI ]
GW ::°:0:' GRAVEL - well graded to 8" cobbles, Ur Lightweight Pieces -
e little fine to coarse sand, Fine Aggregate: 0.33%
1 A :-:o:o; occasional boulder to 14" size, 4
-:-:-:: angular to subangular, cobbles
L ] . »
: '.:. coated with cementing agent,
2 4 wene] brown, damp, predominantly Jvery difficult digging
seners shale fragments.
LK
31 [seed .
......
* a8
s
4 - c:c:c: i
» o0
atanas
....O:l
i ]
» 8 & {55
6 Bottom of Pit Sample from 0'-5.5'
DATE: Oct. 2, 1976 LOGGED BY: CPM DRWN BY: MB/vh CHKD B8Y: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y3I3-A

DEPARTMENT OA'I:\IIIDNDlAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
*» GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

— Q 0 |w
£ |33\ I BulE
- [ L
22138 MATERIAL 2olws| : OTHER
I DESCRIPTION 63|2g| E INFORMATION
813”13 4 |52) 4
77 9 Q oS fa)
Pt 11?3 o5 EAT - fibrous, silty. Ur Lightweight Pieces -
GW ::‘:‘: - well graded, little sand, Fine Aggregate: 0.11%
11 . angular, predominantly shale,
e loose, brown, wet.
L]
2
*
. numercus cobbles and boulders
3 :: to 10" size, subangular.
S
LK J
44 feaed
.....C
s
54 feeseed
LR K J
e o 4
atered
6 ':::::_:60 frozen at 6.0' 60
Bottom of Pit Sample from 0.5'-6.0'
74

DATE: Oct. 2, 1976

LOGGED BY: SA DRWN BY: MB/vh

CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT CAF;II)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

TEST PIT NO.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES ¥33-B
s GEDTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

=

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SAMPLE Y33-A DEPTH 0'-5.5" LAB TEST NUMBER
DATE SAMPLED Qct, 2, 1976  SAMPLED BY CPM 153HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3"
43.4 % 26.2 %l12.9% 13.0 % 1.9 %| 3.1 % 5v 29.5
COARSE FINE COARSE MEDIUM FINE
- w qm No. No. Na. No. No. No. Ne. No. SIEVE PERCENT
‘00 2% W W W 8 1 30 50 100 200 5 SIZE PASSING
: : 3 100.0
% : 2" 85.0
% \ 11727 75.0
: 1" 62.8
2 n 374" 56.6
a 172" 49_0
< 38" 43.5
o
- 1/4"
Z No. 4 30.4
g..:} No. 8 19.6
& No. 16 10.5
No. 30 6.1
20 No. 50 4.7
. No. 100 3.9
No. 200 3.1
0
SAMPLE Y33-B DEPTH 0.5'-6.0" LAB TEST NUMBER
DATE SAMPLED _Oct. 2, 1976 SAMPLED BY SA 154HA
GRAVEL SI7ES 3 FINES MAX SZE | % o 3"
51.2 % 25.0 %{10.3% 10.0 % 1.5 % 2.0 % 6" 20.7
COARSE FiNE COARSE MEDIUM FINE
, . No. No. No. No. No. No. No. No. SIEVE | PERCENT
oY N Ve % %W W e 8 16 ) 50 00 200 3% SIZE | PASSING
\ : : : : 3 100.0
% \ : : 2" 70.0]
: : : 11727
% . : . 65.4
\ : : 1" 53.7
g 7 : N ] : 3/4" 48.8
S : \ : : 172" 41.8
< 6 : : : 3/8" 36.6
Qa \ : -
" , : 174"
Lzu . \\; No. 4 23.8
u :
c No. B 15.3
o No. 16 8.4
No. 30 4.6
20 \ No. 50 3.3
: ~ No. 100 2.5
1 . No. 200 2.0
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥33
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Setting :

Material:

Volume :

Assessment :

-
L ]
»

DEPOSIT Y34

Scree-covered ridges at the edge of the Buckland Hills, 6 miles
west of the Spring River and 16 miles southwest of Stokes Point.

Quartzite and Argillite Rubble; coarse, and silty clay.

2,200,000 cubic yards total.

Contains areas of good and poor quality granular material. The
quartzite has potential as a source of crushed rock and riprap.
Local steep slopes impede access.

Airphoro No. : A24123-158 Approx. Scale: 1"=5300"
Deposit Outline - R.M. Hardy Test Pit ©
Deposit Outline - Others e Exposures e
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DEPOSIT Y34

SETTING

Deposit Y34 consists of high ridge crests and adjacent hill-
sides at the northeastern edge of the Buckland Hills, located 6 miles

west of the Spring River and 16 miles southwest of Stokes Point.

The ridge crests stand at elevations of 1600 to 1800 feet and
rise 1000 feet above the creek valley to the west. The crest of the
ridge has gentle to moderate slopes. The edge of the deposit has steep
slopes. Locally steep slopes and scarps are present on the upper part

of the ridge.

Deposit Y34 is free of overburden and generally well drained.
The deposit is bare of vegetation, except in the poorer drained saddles,
which have a continuous cover of sedges and low shrubs. Permafrost is

at depths of 5 to 6 feet under the scree.

The parent rock at Deposit Y34 is the Precambrian Neruokpuk
Formation as the scree is mixed blocky quartzite and platy argillite
fragments. The surrounding hills and mountains are typically composed

of the Neruokpuk Formation.

Deposit Y34 is bordered by hills and valleys increasing in
elevation to the southwest. Moderate silt-mantled slopes extend to the
northeast to morainal deposits on the Yukon Coastal Plain. The area

provides habitat for grizzly bear and caribou.

MATERIAL

Deposit Y34 contains both good and poor quality granular
material. Areas of good quality material consist of quartzite rubble.
Some parts of the deposit contain quartzite blocks averaging 6 to 12
inches in size, whereas on other parts of the deposit the blocks and

plates are only 2 inches in size. This deposit should be investigated
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further to determine whether quarrying and crushing would be desirable.

Areas of poor quality material consist of weathered argillite.

VOLUME

The total volume of 2,200,000 cubic vards is based on an
average depth to competent rock of 4 feet, and does not include any rock
that might be quarried. Further investigation is recommended to estimate

volume of good quality granular material.

Annually, 6,500 cubic yards per acre could be extracted by
conventional technigues if only distintegrated and weathered material

was removed.
DEVELOPMENT

Development of this deposit will involve conventicnal scrap-
ing unless the underlying rock is quarried for riprap or crushed for
aggregate. -

Access to this deposit is difficult, The more moderate slopes
to the northeast would have to be traversed with caution to avoid

initiating thermokarst.

Deposit Y34 lies within the proposed Arctic Wildlife Preserve,

which may restrict development.
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TEST HOLE LOG

— [ &) w .e
12 T 2 @8] ~
E-E I |zulk
59|23 MATERIAL Solnll s OTHER
o L (O DESCRIPTION 6392 | INFORMATION
W =i | wo(e2 W
01 Q O o2 g
@ = |z>
7 :
CL CLAY - low plastic, and shale fragments, UF
stiff, brown, wet.
11 .
2 - -
Y '
Has
BR ARGILLITE - badly fractured to 24"
4 - size, platy, angular, grey, wet. T
5 §
L]
55 frozen at 5.5 55
Bottom of Pit Sample from 4.0'-5.5"'
6 4
DATE; Oct. 3, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT QF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥34-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

sMEET 1 oF 1




TEST HOLE LOG

— o O |We
e %__l I I &:u -
—~ |00 |2 o FO|l Y
r £2 (28 MATERIAL Solul| 3 OTHER
B o5 |C- DESCRIPTION s3|e3| E INFORMATION
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ER ROCK - to maximum 3" size, little low UFP
plastic clay to 1' depth, badly
14 fractured and weathered, angular, -
oxidized, rusty brown.
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Bottom of Pit Sample taken at 4.0'.
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DATE: Oct. 3, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
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SUMMARY OF PETROGRAPHIC DATA

FOR
ROCK SAMPLES

PETROGRAPHIC ANALYSIS

PARTICLE TYPE PERCENT
Quartz 95
Interstitial limonite 5
Pyroxene trace
Zircon trace
ROCK NAME: Quartzite
GRAIN SIZE: 0.06 to 0.6 mm, most grains 0.2 to 0.3 mm

GRAIN SHAPE: Angular

MATRIX AND CEMENT: Throughgoing siliceocus cementation by recrystallization and
overgrowths of secondary silica.

POROSITY AND PACKING: Grains are closely interlocked; densely packed; nil porosity.

COMMENTS: Highly competent except for rusty undulating parting surfaces.

NOTE: PETROGRAPHIC ANALYSIS BY DOLMAGE CAMPBELL & ASSOCIATES (1575) LTD.

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.

Y34-B
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DEPOSIT Y35

Setting : Kame terrace along the southeastern edge of the Buckland Hills about
4 miles west of the Spring River and 14 miles southwest of Stokes
Point.

Material: Gravel; well graded, fine to coarse, some sand.

Volume : 2,800,000 cubic yards total.

Assessment : Contains poor to fair quality granular material. Fair access to
the east.

Airphoto No. : A24123-158 Approx. Scale: 1"=5300"

Deposit Outline - R.M. Hardy Test Pit o]
Deposit Outline - Others S g Exposures e
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DEPOSIT Y35

SETTING

Deposit Y35 consists of a kame terrace along the southeastern
edge of the Buckland Hills at the limit of glaciation. It is located 4
miles west of the Spring River and 14 miles southwest of Stokes Point.
Its outer edge stands about 50 feet above the adjacent coastal plain.
A 100 foot ravine occupied by a small creek forms the southern edge of

the kame terrace.

The surface of Deposit Y35 is flat except for 2 to 5 foot deep
trenches forming 70 to 80 foot diameter polygons on its surface.
Except for a few low swales and the ice-wedge trenches, its surface is
well drained and free of overburden. Thin overburden is present in the
swales and ice-wedge trenches. The active layer is more than 6 feet

thick under well drained areas bare of overburden.

Approximately one-half of the surface of Deposit Y35 is bare
of vegetation; the remainder is covered by tundra dominated by Dryas.
Ice-wedge trenches and swales support tundra consisting of sedge, moss,

dwarf birch, willow, and ericaceous shrubs.

Deposit Y35 is flanked by silt-mantled, moderately-sloping
hillsides and scree-covered steep slopes on the southwest, and rolling
morainal deposits on the northeast. Entrenched small creek valleys lie
north and south of the deposit. This area provides habitat for caribou,

Arctic fox, and grizzly bear.
MATERIAL

Deposit ¥35 contains poor to fair quality granular material
consisting of well graded gravel with some sand. Boulders to 10 inches

in size are prevalent. Larger clasts are mainly angular to subangular

chert and quartzite. Argillite and shale predominate the fines.
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VOLUME

A total volume of 2,800,000 cubic yards is based on a con-
servative estimate of an average thickness of 21 feet. The morphology
of the deposit suggests that it is wedge-shaped and varies in thick-

ness from 0 to more than 50 feet.

Annually, 10,000 cubic yards of material per acre can be
excavated by conventional techniques assuming that permafrost would

limit extraction to depths of about 7 feet.

DEVELOPMENT

Development of Deposit ¥35 would best be accomplished by
excavating along the outer edge in order to maintain the natural drain-
age. Benches created by development operations would easily blend into

the landscape upon abandonment.

Access in any direction would be limited by slopes that are
either steep or susceptible to thermokarst. Gentle slopes are available
to the east leading to the Spring River fluvial system, which offers a

good route to the coast.

Deposit Y35 lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

— O [&] w .0
a |© o & -
< 1332 I [FulE
|22 |28 MATERIAL SolwllZ OTHER
L% |e- DESCRIPTION s3|9F| & INFORMATION
w au:l __.l w 3 W
°la |2 o 92| a
GM ‘D’iopo GRAVEIL - well graded to 3" size, some UFr Organic Color: #5
flJ sand, little silty fines, angular Coal Removed: #5
11 o|0|¢r " to subangular, brown, damp. ]
QO - Lightweight Pieces -
GW jresas GRAVEL -'well graded to 8" cobbles, some Fine Aggregate: 1.09%
O fine to cecarse sand, few boulders
JEIL] .
21 .:.:.:: to 10" size, trace rootlets, .
'.:.:.: angular to subangular, brown,
O meist.
31 o] .
C....‘
LIL IR |
I:.:l:l
a1 fee] T
|.o.o.1
I.....l
|.....1
51 feesad) .
I..'..1
1.1.0'15.7
67 Bottom of Pit 1 Sample from 1.1'-5.7°
4 4
DATE: Oct 3, 1976 LOGGED BY: CPM DRWN BY: MB/vh CHKD BY:  GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y35-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GECTECHNICAL DIVISION

SHEET lofF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y35-A DEPTH 1,1'-5,7! LAB TEST NUMBER
DATE SAMPLED Oct. 3, 1976 SAMPLED BY CPM 150HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > an
38.1 %| 35.7 %|11.7 % 11.5 % 1.5 %| 1.5 % qn 5.8
COARSE FINE COARSE MEDIUM FINE
. . T ae No. No. Ne. No. No. No. No.  No. SIEVE | PERCENT
- 3% W W W W 8 16 0 50 100 200 25 SIZE PASSING
: : : : 3 100.0
%90 2" 88.1
1172" 78.8
1 69.0
3 70 3" 61.9
B 172" 49.6
< 378" 41.9
o
- /4"
& No. 4 26.2
g No. 8 15.0
w
No. 16
a 4 0 7.8
No. 30 3.9
20 No. 50 2.4
0 SN No. 100 1.9
Na. 200 1.5
0 \F-‘______FEJ
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
o % % % % %
COARSE FINE COARSE MEDIUM FINE
. No.  No. No. No. No. No.  No. No. SIEVE | PERCENT
"0 302 W R W 8 16 %0 50 W 200 %28 SIZE PASSING
. : . 311
90 . : 2"
% : : 11/2"
: : 1"
g : - 0
] : : 12"
@2 6 - 2 —
g : 3/8
— -
z ¥ 174
w No. 4
18]
& No. 8
ul
a No. 16
No. 30
20 v No. 50
. No. 100
10 : No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS A.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y35
NOHTHERN DEVELOPMENT « GEOTEGHNICAL DIVISION
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DEPOSIT Y36

Setting : Kame terrace along the edge of the Buckland Hills, 12 miles
southwest of Stokes Point and 6 miles west of Spring River.

Material: Gravel; fine to medium, primarily shale fragments.

Volume : 1,800,000 cubic yards total.

Assessment : Contains poor quality granular material consisting primarily of
shale fragments. Ground ice in underlying material. Fairly good

access.

Airphoto No. : A24123-157 Approx. Scale: jn_5000"

Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Qutline - Others — - e o e Exposures ey
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DEPOSIT Y36

SETTING

Deposit Y36 consists of a kame terrace along the edge of the
Buckland Hills located 12 miles southwest of Stokes Point and 6 miles
west of Spring River. Three segments of the kame terrace are separated

by small creek valleys, approximately 50 feet deep.

The terrace surface has a broad polygonal pattern of 2 foot
deep ice wedge trenches. The surface and adjoining 30 foot scarp along
the outer edge of the kame terrace are well drained and free of over-
burden. The trenches and some gentle swales are imperfectly drained and
contain 1 to 2 feet of peat and icy silt. Permafrost was encountered at

a depth of 4 feet in the test pit.

Most of the deposit is devoid of vegetation. Areas with

overburden are covered by sedges and dwarf birch.

Deposit Y36 adjoins gently sloping silt-mantled uplands and
morainal deposits, which contain ice-rich sediments. The area provides

habitat for caribou, Arctic fox, and grizzly bear.

MATERIAL

Deposit ¥36 contains poor quality granular material consisting
of fine to medium gravel. The gravel is composed of angular shale

fragments.

VOLUME

The total of 1,800,000 cubic yards is based on an average
thickness of 12 feet. The morphology of the terrace indicates its outer

edge is probably underlain by a thickness of 20 to 30 feet of granular

material.
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Annually, 7,300 cubic yards of material per acre can be
extracted by conventional techniques assuming that permafrost will limit

yearly extraction depths to 5 feet.

DEVELOPMENT

Development. of Deposit Y36 would best be accomplished by
excavating material along benches at the outer edge of the terrace to
minimize disruption of drainage. The benches would also easily blend
into the landscape with minor grading when abandoned ensuring minimal

disturbance to the aesthetics of the area.

Access to the coast would involve crossing terrain which is
susceptible to thermokarst. Similar thermokarst sensitive terrain
having steeper slopes would have to be crossed in other directiocns from

the deposit.

Deposit Y36 lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

Q
= la = o W -o
C|32|E I |FuwlE
= |00 &0 o O L
z (5228 MATERIAL <olyw2| 3 OTHER
a |,> 10~ DESCRIPTION s3|9| £ INFORMATION
8 0“2 w3 W
@ 8 Q z> o
GW [ete%s| GRAVEL - well graded to 2" maximum, UF Lightweight Pieces -
5 :: some sand sizes, predominantly Fine Aggregate: 0.06%
14 { .: shale, weathered, fractured, J
Donene angular, loose, grey, wet.
feoste
2"‘ ﬁ.‘... -
......
Peete
e @
34 el 1
ot
44 e 40 4
SO Vr
» -
b 10%
51 e 1
:...:.
6 fe"e’e|6.0
Bottom of Pit Sample from 0.5'-6.0"
7 J
1 -
DATE: Oct, 2, 1976 LOGGED 8Y: gpa DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥Y36-A

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

*« GEOTECHNICAL D!VISION

SHEET]1 OF 1
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GRAIN SIZE ANALYSIS

DEPARTMENT OF INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE ¥36-A DEPTH 0.5'-6.0" LAB TEST NUMBER
DATE SAMPLED _Oct. 2, 1976  SAMPLED BY Sa 108HA
GRAVEL SIZES SAND SIZES FINES MAX_SI7E % 5 3"
6.7 % 46.5 %{17.3%| 21.0 % 6.6 %l 1.9 % 5" 18.6
COARSE FINE COARSE MERQIUM FINE
. . e No. No. No.  No. No. No.  No. No. SIEVE | PERCENT
100 3 W RN W 8 16 30 50 100 20 05 SIZE PASSING
: N : : 3" 100.0
%0 2" 100.0
112 98.9
80 T 97.3
g 70 34" 93.3
g 172" 82.4
g 60 38" 71.3
o : . . 174"
= &0 v T
5 : : : No. 4 46.8
o
No. 8 34.8
/el .
i \\ No. 16 20.9
No. 30 11.2
20 - - No. 50 5 .4
. No. 100 2.6
—] No. 200 1.9
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GHAVEL SIZES SAND SIZES FINES |[MAX SZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. o e Na. No. No. No. No. No. No. N SIEVE [ PERCENT
O I S S W4 8 % 30 50 100 200 35 SIZE | PASSING
. ; . : 3
€0 . s : . 2"
80 : : : 11727
: ; : : T
(9 . - - . e
z 0 ; : . : 374
] : : : : 172"
[7,)
60 : . "
g : : 3/8
L : : 174"
=z . .
w . . No. 4
o - .
o T . Na. 8
w . .
a. : : No. 16
. No. 3¢
20 : No. 50
10 . No. 100
: : : . No. 200
0 : : : .
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. Y36
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DEPOSIT Y37

Seﬂing: Kame terrace on the Yukon Coastal Plain, about 10 miles southwest
of Stokes Point and 6 miles west of Spring River.

Material: Gravel; well graded, fine to coarse, some sand.

Volume : 5,500,000 cubic yards total.

Assessment : Contains fair to good quality granular material with a significant
quantity of shale in the fines; moderate amount of oversize.
Material should be easy to extract. Fairly good access.

Airphoto No. : A24123-156 Approx. Scale: 1"=5000"

Deposit Outline - R. M. Hardy Test Pit ©)
Deposit QOutline - Others — e o — Exposures e
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DEPOSIT Y37

SETTING

Deposit Y37 consists of a kame terrace bisected by a post-
glacial creek valley. The deposit is located about 10 miles southwest
of Stokes Point and 6 miles west of Spring River near a major elbow in a
stream valley. This deposit has been designated as 117D-Bl4 in a

previous investigation by Northern Engineering Services Co. Ltd.

The eastern part of the deposit is the remnant of a broad
outwash body deposited into a valley at the edge of the ice. The western
part consists of a bench deposited along the edge of the Buckland Hills.
This bench has been subsequently incised by further meltwater flow at a
lower level. A number of small streams dissect this portion of the

deposit.

Parts of Deposit Y37 may be covered by 2 to 10 feet of over-
burden, and are only moderately well drained. However much of the
surface is free of overburden and is well drained. These areas have
shallow trenches forming a broad polygonal pattern. The active layer
was only 4 feet thick under an area overlain by 2 feet of overburden,

but probably exceeds 6 feet under areas of exposed gravel.

Most well drained areas are covered by fell field. Sedge
tussock tundra grows on areas having any thickness of overburden.
Willows, 3 feet high, grow along the stabilized escarpment on the

eastern edge of the deposit.

Deposit Y37 adjoins gentle to moderate drift-mantled slopes to
the south. Immediately north of the deposit is an imperfectly drained
outwash train within a meltwater channel. Beyond this, gently rolling
ice-rich morainal deposits cover much of the area between the deposit
and the coast. This area provides habitat for caribou, Arctic fox, and
grizzly bear. The stream bisecting the deposit is seasonally inhabited

by Arctic char and Arctic grayling.

- 214 -
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MATERIAL

Deposit Y37 contains fair to good quality granular material,
consisting of stratified, well graded, fine to coarse gravel with some
sand. Cobbles to 6 inches in diameter and boulders to 14 inches are
prevalent. Larger clasts are mainly subrounded to angular sandstone.

Shale chips predominate the fines.

VOLUME

The total volume of 5,500,000 cubic yards is based on an
average thickness of 21 feet. Exposures and bank morphology indicate

that the depth of granular material may be in excess of 30 feet,

Annually, 73,000 cubic yards per 1000 foot length of scarp can
be extracted by conventional techniques from the eastern part, and
32,000 cubic yards per 1000 foot length of scarp from the western part.
Permafrost may limit annual extraction depths to between 4 and 6 feet,

but greater depths will be obtained near scarps.

DEVELOPMENT

Development of Deposit ¥37 would be best accomplished by
excavating a number of benches along the scarp edges in order to mini-
mize drainage disruption. These benches would easily blend into the

landscape with minor grading upon abandonment.
Access to the coast or inland is easily attained along the
stream channels that bisect the deposit. An alternate route to the

coast is available to the north-northwest over peat-covered outwash.

Deposit ¥37 lies with the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG
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~ o |2 O (W
&332 R
~ C
z|G3|E3 MATERIAL Tolul = OTHER
B DESCRIPTION s219z| E INFORMATION
LIDJ 6”’ = w [+ = BT
®» | o (2 o
7] = |2>
Pt |1 7 1los PEAT UF Lightweight Pieces -
GM u'"lg' GRAVEL - well graded, little silty Fine Aggregate: 0.40%
, ﬁ,h 20 fines. ]
Gw GRAVEL - well graded to 3" size, some
3 medium to coarse sand, angular,
44 b platy particles, medium dense, |
X grey, wet.
J
61 L )
I.I.l.
l'l...
oete
8 [Letets :
......
SO
PI....
10+ Fe®e®s -
..'I..
heass?
12{ Pt -
* 0
et
*etete
14" :o:o:o A
el
le4  [seeed 1
oo
e
18] [ -
e
sereed
204 |eesed .
.:.:..2’.0
Bottom of Pit Sample from 3.0'-15.0"'
224 1
DATE: Qct. 2, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.
Y37-aA(e)

SHEET 1 oF 1
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TEST HOLE LOG

o e 2 O Wil o
L1332 g
 |22(28 MATERIAL 20wl ; OTHER
E o> o DESCRIPTION a9 9; E INFORMATION
= i d o
0|2 13 8 (62| &
° |8 e |1zs|©
Pt [ %} PEAT - fine, fibrous. ur Organic Color: #3+
7 Flos
1] cL o CLAY - silty, little sand, trace gravel i LJ:_ghtweight Pieces -
to 1%" size, brown, moist. Fine Aggregate: 0.18%
2 L]
GW oo GRAVEL - well graded to 8" cobbles,
(o2 little fine to coarse sand, sub-
L]
34 :.: angular to subrounded, brown,
l:. damp.
e
4- *e . A0
e g aq Ve
::: oo [FVx
") +o &
54 . o?bc 5%
X £ o
. O+°
.. d.O -
6 ..l .ﬂ.u
Bottom of Pit Sample from 2.0'-6.0"
7 4
DATE: Oct. 2, 1976 LOGGED BY: crM DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO,
R.M. HARDY & ASSOCIATES LTD. Y37-B

DEPARTMENT %T\JIIDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEOTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

DEPARTMENT %%BND!AN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE ¥37-A(e) DEPTH__ 3.0'-15.0" LAB TEST NUMBER
DATE SAMPLED _S€Pt- 2, 1976  qampLep ey Sh 109HA
GRAVEL SIZES SAND SIZES FINES MAX. SIZE % > a"
26,3 ¢ 34.8 %|26.1% 10.0 = 1.7 ol 1.1 = 3o 0
COARSE FINE COARSE MEDIUM FINE
. R No. No. No. No. No. Ne. No.  No. SIEVE PERGENT
oo 3 P30 AR R AT S A 8 16 30 50 100 200 %25 SIZE PASSING
: : : : 3" 100.0
: . 2" 96.1
: \ 11/2” 86.1
: N 1" 79.7
g n - — DG 3/4" 73.7
@ : : \ 12" 6£5.8
2 60 : - - =
< : : : 3/8 58.8
o . . .
E s ; : 1/4"
5 No. 4 38.9
8 No. 8 15.6
g No. 16 6.6
. . : : \ No. 30 2.7
20 - - - . \ No. 50 1.5
. : : : : N No. 100 1.2
: : : : T~ No. 200 1.1
0 ——
SAMPLE ¥Y37-B DEPTH 2.0'-6.0" LAB TEST NUMBER
DATE SAMPLED Oct 2, 1976 SAMPLED BY CPM 110HA
GRAVEL SIZES SAND SIZES FINES MAX. SZE | % > 3"
44.9 % 26.4 %|11.5% 12.2 % 3.1 %{ 1.9 % g 15.2
COARSE FINE COARSE MEDIUM FINE
W v wn No. No. No. No. No. No. No.  No. SIEVE | PERGENT
I 2% % R W W s 8 16 30 50 00 200 35 SIZE PASSING
: : : : 3" 100.0
90 \ > T N 2" 84,2
: : : 1127 74.8
80 : ; : :
N : : 1 62.0
g N 5 : : 3/4” 55.1
2 : \ : : 172" 46.5
B0 * * 3 + =
a : TN : 3/8 40.8
: % PN e
8 \ No. 4 28.7
I T T TN T No. § 12.8
-y 20 : : : \ No. 16 12.0
; : 5 ;\\ No_ 30 6.9
20 : ; . : No. 50 3.7
o : : : : - No. 100 2.3
: : : : s No. 200 1.9
0 : : : : &_;
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. Y37
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y39

Spit, beach, and bay-mouth bar adjacent to Ptarmigan Bay south of
Herschel Island.

Gravel; poor to well graded, some medium to coarse sand.
1,200,000 cubic yards total.

Contains fair to good quality granular material. Extraction may speed
coastal retreat at the eastern end. Restoration would proceed through
natural coastal processes. A number of archeological sites may be
present on the deposit and adjoining area. Good access.

Recoverable volume may be limited to 600,000 cubic yards.

Airphoto No.: A24123-152 Approx. Scale: 1v—5000"

Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Qutline - Others v Exposures 3
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DEPOSIT Y39

SETTING

Deposit Y39 consists of a bay-mouth bar, beach and spit. The
bay-mouth bar streches across an inlet known as Whale Bay and extends
northward along the edge of the coastal plain in the form of a broad
beach. The northern portion of the deposit consists of a long spit
extending northwestward toward Herschel Island where it terminates in a
number of recurved ridges at Catton Point. This spit adjoins a small

island about 1% miles from the mainland at its midpoint.

Deposit Y39 averages about 180 feet in width. Its crest is 3
to 4 feet above sea level. The foreshore of the spit and bay-mouth bar
average about 60 feet across and the crest and backshore about 120 feet
across. The eroded sediments from cliffs to the east, and the outwash
plain, to which the deposit is joined west of Whale Bay, is the source

of granular material.

The surface of Deposit Y39 is generally well drained and bare
of vegetation, except on broader parts of the bay-mouth bar where swales
have been formed by washover lobes and tufts of grass are present.
Driftwood is concentrated on the crest of the bay-mouth bar and spit.
Deposit Y39 is completely inundated during major storm surges. Frost

was encountered within the spit at a depth of 5.2 feet.

The bay-mouth bar adjoins an ice-cored drift-covered hill at
its eastern end and peat-covered outwash at its western end. The spit

is attached at its eastern end to the same outwash.
Deposit Y39 and the adjacent terrain lie in a waterfowl staging

and caribou calving area and provides habitat for Arctic fox and grizzly
bear.
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MATERIAL

Deposit Y39 contains good to fair guality granular material
consisting of stratified, poor to well graded, fine to medium gravel
with scome medium to coarse sand and poor to well graded sand with some
fine gravel. Larger clasts are mainly rounded to subangular sandstone

with some chert and argillite and rare quartz.

VOLUME

The total volume of 1,200,000 cubic yards is based on an
average thickness of 6 feet as bathymetric configurations and data from
other spits suggest that Deposit ¥39 is at least 9 feet thick. Annually,
20,000 cubic yards per 1000 foot length of spit could be extracted by
conventional techniques assuming that only material above sea level is
removed. Volume of recoverable material may be limited to 600,000 cubic

vards because of static water level.

DEVELOPMENT

Deposit Y39 would be easily developed by conventional tech-
nigques during summer and fall, although storm tides would interrupt
operations. The adjacent peat-covered outwash is adequate for long-term
stockpiling. Extraction of material from beyond the island at the
midpoint of the spit would not greatly alter coastal dynamics. However,
extraction east of this point may cause an increase in the rate of
erosion of the local coast. The deposit would probably restore rapidly

with eroded gravel and sand from the adjacent outwash.

Numerous decayed log structure and artifacts indicate that
both the deposit and adjacent low hills may be of archeclogical sig-
nificance. Detailed site investigations are required to delineate areas
that should not be developed. Development of Deposit Y39 should be
planned to minimize interference with the waterfowl staging and caribou
calving. The deposit lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

8]
C e |= S 3
t(3z|2 T FulE
r |52 (28 MATERIAL <olw2| o OTHER
h |5 |0~ DESCRIPTION s3ex| E INFORMATION
w (=g w (2| w
o |8 |5 o |62 a4

b7 = |z>

pv ¢

s GRAVEL - coarse, rounded, UF Moisture Content: 5.6%
1 SAND - well graded, and gravel to 1%" Lightweight Pleces -
size, rounded. TFine Aggregate: 0.18%
2 -
»s SAND - fine.
3 4 J
GRAVEL - fine to 3/4" size and fine to
coarse sand, stratified, &"
4 . layers, subrounded to rounded.
— - thin layer of woody detritus.
5 4 -
6 4
Bottom of Pit Sample from 0'-6.2"'
7 4 -
DATE: Sept, 21, 1976 LOGGED BY: GCD DRWN BY:. MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y39-3

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

» GEQTECHNICAL DIVISION

SHEET 1 OF 1




TEST HOLE LOG

—_ o O ]
o |= 15 # ~
£ 1332 £ |Fylk
2828 MATERIAL <ol 5 OTHER
E 2> e DESCRIPTION a9 Qg E INFORMATION
o |9 = w e w
2 19 o 25| °
. * ¥
GW [sies] GRAVEL - well graded to 2" size, rounded) UF
QO sandstones, cherts.
.‘.-. 0_5 .
° GRAVEL - fine, and medium to coarse sand.
1 A _
GRAVEL - well graded to 2" size, some
medium to coarse sand, sub-
7 rounded to rounded, sandstones, T
s cherts.
»
2 4 00 J
L]
P e s
JEJE ]
P e
N P e -
-:0:-: 26 —gz' saturated
D.I.I. 58
3 A Bottom of Pit [No sample taken.
DATE: Sept. 21, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT QF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD.
GONSULTING ENGINEERS & PROFESS{ONAL SERVICES Y39-B

AND
NORTHERN DEVELOPMENT

= GEQTECHNICAL DIVISION

SHEET ] OF 3
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TEST HOLE LOG

)
=~ o = Q w e
L 33| I lruwlE
r 18|28 MATERIAL Solul s OTHER
a |a> o~ DESCRIPTION c3|92| E INFORMATION
W j=w|[a o3
O 9 = W al W
7] (= o O=Z| A
P = |z>
LK )
GW [ejess] GRAVEL - well graded to 2" size, and UF Lightweight Pieces -
Detase fine to medium sand, occasional Fine Aggregate: 0.36%
4 poeoes cobble to 4" size, subrounded to .
Colels rounded, sandstones, cherts,
* . clean.
14 [ ]
L]
.
2 4 o o , . . .
GP [ %, GRAVEL - fine to 3/4" size, and fine to
Jgoo medium sand, subrounded to
)l oo rounded, sandstones, cherts, ]
P o®, clean,
p ° [+ d
o0 4
3 b o i
p g00
4
>C) CIOc
@ o]
- [s] -
o 2 sand becoming coarser.
Ooc
=]
4 4 b %o d V2 4
oo a1 __ N saturated.
O plaa
] Bottom of Pit {Sample from 0'-4.3'
5 - -y
DATE: Sept. 21, 1976 LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA P TEST PIT NOC.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥39-C
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT ¢ GEOTECHNICAL DIVISION

SHEET ] OF
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TEST HOLE LOG

o % O (W —
L 133 |z z EWl L
r (3822 MATERIAL Solus| 1 OTHER
ho|L3 (o DESCRIPTION 63|9%] E INFORMATION
W | S |2 wo (P
2 |3 2 [z5]°©
L]
GW [ GRAVEL - well graded to 3" size, some UF
-: medium sand, subrounded to
1 - i) rounded, sandstones, cherts. ]
evetelie 7 saturated
2 2atat 20
Bottom of Pit No sample taken.
3 A J
] B
DATE: Sept. 21, 1976 |[LOGGED BY: GCD DRWN BY: MB/vh CHKD BY:  GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥Y39-D

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

¢« GEOTECHNICAL DIVISION

SHEET 3 OF 3
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GRAIN SIZE ANALYSIS

SAMPLE ¥39-A DEPTH 0'-6.2° LAB TEST NUMBER
DATE SAMPLED Sept. 21, 1376 saMPLED BY ___GCD 66HA-A
GRAVEL SIZES SAND SIZES FINES MAX_SIZE | % > 3"
7.5 % 39.4 %|15.1% 17.5 % 20.3  %| 0.2 % 2" 0
CUARSE FINE COARSE MEDIUM FINE
\ " " B No. No. No. No. No. No. No. No. SIEVE PERCENT
00 3o Y %W W 8 16 30 50 100 200 25 SIZE PASSING
: ; : 3" 100.0
% . 2" 100.0
\ : 112" 99,5
v N B 97.2
g 7 — 34 92.5
? \ 172" 83.4
60 ) ”
< N 3/8 72.5
- LN 1/4"
a : No. 4 53.1
2 - No. 8 39.7
g, : — No. 16 32.2
: \\ No. 30 27.0
20 - \ No. 50 13.2
‘0 : N No. 100 0.6
\ No. 200 0.2
0 —
SAMPLE Y39-C DEPTH 6'-4.3" LAB TEST NUMBER
DATE saAMPLED _Sept. 21, 1976 sampLED BY GCD 67HA-A
GRAVEL SIZES SAND SIZES FINES MAX SZE | % 5"
15.1 % 38.7 %| 6.2 % 22.5% 17.1 %| 0.4 % 3 0
CGARSE FINE COARSE MEDIUM FINE
No. No. No. No. No. No. No. No. SIEVE | PERGENT
o2 21 W% O W W s 8 16 30 50 100 200 325 SI1ZE PASSING
NG ' 3 100.0
% - N 2" 97.4
NG 1172”7 98.2
8
\ _ 1 90.9
o - : v
z 70 ; \ : /4 84.9
7 CON\ 172" 74.5
(/2] &0 N N —
£ \ 38 63.5
E o 1/4 ]
No.
m : NN 0.8 40.2
a \ No. 16 33 .8
No. 30
% \\ e 22.2
: 7.8
\ No, 100 1.1
0
GOVERNMENT OF CANADA \ DEPOSIT No.
_ R.M. HARDY & ASSOCIATES LTD.
DEPARTMEN’ OAZBND'AN AFFA'HS 1 CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y39
NORTHEHN DEVELOPMENT * GEOTECHNICAL DIVISICN
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DEPOSIT Y40

Setting : Exhumed pediment surface and gravel cover near confluence of
Roland Creek and Spring River.

Material: Gravel; well graded, some sand, little fines.

Volume : 2,000,000 cubic yards total.

Assessment : Contains fair to good quality granular material. Pit development
should be initiated along the edge of the deposit. Access is good.

Airphoto No.:  A24123-159 Approx. Scale: 1v—5090"
Deposit Outline - R. M. Hardy Test Pit ©)
Deposit OQutline - Others — o c— o — Exposures ey
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DEPOSIT Y40

SETTING

Deposit Y40 consists of an exhumed pediment surface and gravel
cover near the confluence of Roland Creek and Spring River. The truncated
bedrock that forms the pediment is overlain by gravel and ice-rich
organic silts. Subsequent stream dissection and mass movement has
removed the ice-rich organic silts from that area immediately-adjacent

to the stream-cut scarps.

A 50 to 60 foot scarp separates the gravel-capped pediment
from low terraces of Spring River and a small tributary. From the crest
of the scarp, the pediment surface rises 10 feet over a distance of 100

feet to the gently sloping crest of the pediment.

Near the scarp edge the ground is covered by low shrub tundra
consisting mainly of dwarf birch, although one-third of the area shows
bare gravel. The surface is free of overburden and very well drained.
Incipient soil stripes and small hummocks indicate active periglacial
processes. Away from this fringe area the overburden thickens slowly,
the surface is only moderately well drained, and is covered by sedge
tussock tundra with scattered dwarf shrubs. The thickness of the active
layer ranges from more than 6 feet under well-drained bare gravel to less

than 2 feet under overburden.
Deposit Y40 is flanked by imperfectly drained terraces of the
Spring River to the north and east. Pediment slopes lead up to moderate

and steep bedrock hills mantled with scree to the south and west. The

area provides habitat for grizzly bear.

MATERIAL

Deposit Y40 contains fair to good quality granular material

consisting of stratified, well graded, fine to coarse gravel with some

- 228 -
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sand and varying silt contents. Numerous cobbles and boulders to 14
inches in size are interspersed. Larger clasts are mainly angular to
subangular sandstone and quartzite with rare chert. Shale is commeon in

the fines.

VOLUME

The total volume of 2,000,000 cubic yards is based on an
average depth of 25 feet. Slumps and scarp morphology indicate that the

gravel may exceed 30 feet in depth.

Annually, 30,000 cubic yards of material may be extracted by
conventional techniques for each 1000 foot length along the scarp edge,
assuming that the gravel will be well drained and easy to thaw through-

out its thickness.

DEVELOPMENT

Excavation of Deposit Y40 should be initiated as a series of
benches along the gcarp where drainage is good and the ground will thaw
quickly. Upon exhausting the more easily excavated material, further
excavation would require removal of significant depths of overburden and
may only be tenable if material is required over a number of years. The
pits could be left as benches which would easily blend into the sur-

rounding landscape upon abandonment.
Good access to this deposit is available along the Spring
River terraces and floodplain. Terrain to the northwest and east is

susceptible to thermokarst.

Deposit Y40 lies within the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

= la |9 O (¥R -
L3312 Z [Fulk
: 88|28 MATERIAL olull T OTHER
B o [0 DESCRIPTION 62|l k INFORMATION
Wig” |2 w S‘:’; i
315 & |9g 8
GM ’{Hqg GRAVEL - well graded, some fine to sto 9 Ve -well bonded with
,4H| coarse sand, little silty fines, d;, VX frost.
i " osi & | 5% . . .
14 ’fﬁ‘ﬁll occailonil CO};};le ';0 3 b51ze, o 5 1 Lightweight Pieces -
\ FLF angular to subangular, brown. Y 14 | Fine Aggregate: 0.28%
13
UF
. GRAVEL - well graded to 8" cobbles,
. gsome fine to coarse sand, occa- ]
. sional boulders to 14", angular to
: subangular, very dense, brown
. damp. 4
Sata’dd42
GM 1& I‘}” - 6" layer, little silty fines.
1 7 __
5 GW [fatetd 1
aeeees
st
6 e 050
Bottom of Pit Sample from 1.4'-6.0"
7 -
E -
DATE: Qct. 3, 1976 LOGGED BY: (pbM DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTO. Y40-A

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

AND
NORTHERN DEVELOPMENT

SHEET 1 OF 1




TEST HOLE LOG

ol 1% e O Wl o
t 33z z |ryle
T |E2 =8 MATERIAL <9 mg z OTHER
ol =g TR DESCRIPTION s3|Qg| F INFORMATION
W (5o | W Ega w
a |9 e |25 °
Pt T{aosPEAT - fibrous, brown, wet. [9) 3 Lightweight Pieces -
OL ['|3[{{ SILT - organic, rootlets, occasional Fine Aggregate: 0.23%
1 b 10 cobble, grey-brown, meoist. -
ML SILT - low plastic, clayey, brown, lit-
tle subangular gravel, occasional
2 cobble, oxidized, wet. .
28
GW [leleld GRAVEL - well graded, some fine to
3 1 selel) coarse sand, trace silty fines, 1
:: occasional cobble to 6" size,
. dense, greyish brown, wet.
4 A J -
J
.
»
5 -
Bottom of Pit Sample from 3.0'=5.0'
6 7 "
- i -
DATE: Oct. 4, 1976 LOGGED BY: Sa DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. Y40-B
AND CONSLILTING ENGINEERS % 22%:2?&?;:._55::‘:;?::
NORTHERN DEVELOPMENT SHEET 1 OF 1
- 231 -




GRAIN SIZE ANALYSIS

DEPARTMENT CA!;BNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PAOFESSIONAL SERVICES
+ GECTECHNICAL DIVISION

SAMPLE __Y40-A DEPTH__1.4'-6.0" LAB TEST NUMBER
DATE SAMPLED _Oct. 3, 1976  SAMPLED BY CPM 104HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE | % > 3~
32.2 % 22.1 %| 8.7 % 15.7 % 6.0 %| 15.3 % 3" 0
COARSE FINE COARSE MEDIUM FINE -
" No.  No. No.  No. No. No.  No. No. SIEVE | PERCENT
1 YW O WW W B 16 k) 50 0 200 X5 SIZE PASSING
« o : : 3 100.0
: : 2" 88.5
f\\ : 1172 79.5
: \ : : 1 73.9
© 7 : : 3/4" 67.8
2 : \\ : V2" 61.3
2 N - /8" 56.5
t I 1/4"
z \ No. 4 45,7
E 3 : - No. 16 32,9
e No. 30 27.0
20 No. 50 21.7
No. 100 17.7
0 No. 200 15,3
0
SAMPLE Y40-B DEPTH 3.0'-5.0" LAB TEST NUMBER
DATE SAMPLED _Oct. 4, 1976 SAMPLED BY SA 103HA
GRAVEL SIZES SAND SI7ES FINES MAX SZE [ % 5 3"
42.5 %| 20.2 %| 8.3% 11.8 % 7.3 %l 9.9 % 4" 10.7
COARSE FINE COARSE MEDIUM FINE
Wt an 1Mo NO. No. No. No. Ne.  Ne. No. SIEVE | PERCENT
1 3 gt ]'I/; |n !/4' l,l' !/. lf‘" 4 8 16 30 50} 100 200 125 SIZE PASSING
® ) : : 1 3 100.0
%0 ) - : . 2 33.5 |-
\ : : : 112" 81.2
® : : : : 1" €5.4
g 70 T T + 3/4" 57.5
2 : \ : : 1/2" 50.0
60 . : T n -
< : : \\ : 3/8 45.6
E 5 ; \ : 1/4"
hi : \\ No. 4 37.3
£ : \ No. 8 31.4
w : .
a . \ No. 16 26.3
: et No. 30 21.6
2 No. 50 16.5
: : : e~ No. 100 12.3
1 : : : No. 200 9.9
0
GOVERNMENT OF CANADA DEPOSIT No.

¥40
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DEPOSIT Y41

Setting : Fluvial terraces along middle reaches of Spring River.
Material: Gravel; fine to coarse, little sand.
Volume : 51,000,000 cubic yards total.

Assessment : Contains good quality granular material with a moderate amount
of oversize. Permafrost will limit extraction depths.
scarps are best areas to initiate development.

Airphoto No. : Al4361-102

Approx.

Scale :

Terrace
Access is good.

1"=5700"
Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Outline - Others — o o — Exposures F
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DEPOSIT Y41

SETTING

Deposit Y41l consists of low fluvial terraces rising 10 to 30
feet above the Spring River floodplain. Some old channel traces and
bars can be detected on the surface of the terraces. Broad polygons, in
excess of 100 feet in size, are formed by shallow trenches tracing ice

wedges on the surface of the deposit.

Only those parts of the terraces that are relatively free of
overburden and moderately well drained have been included within the
deposit. However some of the deposit may be covered by organic silt and
peat up to 5 feet in depth. The active layer thickness at Deposit Y41l is

estimated to average 4 to 6 feet.

Better drained parts of the terrace have a broken tundra cover
consisting mainly of Dryas and small shrubs. Poorer drained areas are
covered by sedge meadows. Deposit Y41 and adjacent terrain provides

habitat for grizzly bear.

Deposit Y41 is dissected by the active floodplain of the
Spring River, which is used by Arctic grayling. It is bordered on each

side by pediment surfaces covered by ice-rich sediments.

MATERIAL

Deposit Y41 contains good quality granular material consisting
of well graded, fine to coarse gravel with a little sand. Some boulders,
10 inches in size are common within the gravel. The upper 1 to 2 feet
may be very sandy. Larger clasts are mainly subangular to subrounded
sandstone and quartzite with rare chert. Shale and argillite chips are

common in the fines.

- 234 -
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VOLUME

The total volume of 51,000,000 cubic yards is based on a con-
servative depth of 30 feet. Gravel is known to range between 30 and 100

feet under these terraces.

Annually, 9,600 cubic yards per acre could be extracted by
conventional techniques assuming that permafrost limits the extractable
granular material to an average depth of 6 feet. Greater depths could

probably be extracted near scarps.

DEVELOPMENT

Depth of excavation will be limited by permafrost and possibly
ground water levels. Pits developed near scarps will be relatively easy
to restore to acceptable grades, whereas those developed away from

terrace scarps will probably become water filled ponds when abandoned.

Good access to Deposit Y41l is available especially along the
Spring River. Caution should be exercised in crossing the ice-rich

terrain adjacent to the terraces as it is susceptible to thermokarst.

Development of Deposit Y41l should be planned to minimize
interference with the fish population of Spring River. This deposit
lies within the proposed Arctic Wildlife Range, which may restrict

development.
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TEST HOLE LOG

(8]
~ |a o o) w
t 24| I I ni c
= |00 %0 o ﬁo w
T |52(23 MATERIAL Lolws| £ OTHER
T DESCRIPTION 63|93 E INFORMATION
o 18”15 8 (52| 4
7} =] z>
pt |F 7 os PEAT - and grass cover. UF Lightweight Pieces -
OL (7|73 SILT - some fine to coarse gravel, Fine Aggregate: 0.26%
14 little fine to coarse sand, e
Tt organic, low plastic, brown.
187
2 - 4
TTiTa
GW :::::: GRAVEL - well graded to 5" cobbles,
3 - OO some fine to coarse sand, trace .
x fines, subangular.
4 - i
A A
T e =
9 - . 1
>
?
10 - e increase in fines content. -
L
P
I -
Z!.7_._ :o 27_
»
18 - . -
»
»
»
19 > E
»
]
]
-
20
Bottom of Pit Sample from 2.4'-20.0"'
21 - 1
DATE: Sept. 23, 1976 |LOGGED BY: JDF DRWN BY: ME/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y41-2 (e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SHEET 1 OF 1

L8 i
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GRAIN SIZE ANALYSIS

SAMPLE Y41-A (e) DEPTH 2.4'-20.0" LAB TEST NUMBER
DATE SAMPLED __Sept. 23, 1976 SAMPLED BY JDF TP1LO5
GRAVEL SIZES SAND SIZES FINES MAX_ SIZE % > 3¢
28.4 %| 24.3 %|14.3 % 17.2 % 7.9 %l 7.9 % 5" 15.7
COARSE FINE COARSE MEDIUM FINE
. o o a No. No. No. No. No. No. No.  No. SIEVE | PERCENT
- 3 e % R W 8 16 30 50 100 200 325 SIZE PASSING
. : : : 3" 100.0
% - - 2" 97.1
: : 11/72" 90.9
80 : : " 78.4
o 7 - : 34" 71.6
& \ : 172" 64.1
@ 60 1 . 3/8"
< : \\ ; 58.3
E 50 ; > 1/4
z : :\\ No. 4 47.3
&) 40 - \ No. 8 35.7
& 4 NG No. 16 27.0
\\ No. 30 19.3
2 No. 50 13.4
No. 100 10.1
10 No. 200 7.9
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX_ SIZE A u
% % % % % %
COARSE FINE COARSE MEDIUM FINE
T No. No. No. No. No. No. No.  No. SIEVE | PERCENT
3 2 % %W W 8 16 30 50 100 200 325 SIZE PASSING
100 : : : ’ T
9% - 2"
: 11/2"
80 - b
; 1
(0] . 7
z 0 ; 3/4
2 : 172"
80 - -
g ; 3/8
- 1/4"
50
& No. 4
55’ No. 8
o No. 16
No. 30
20 No. 50
10 No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y41
NORTHEHN DEVELOPMENT * GEOTECHNICAL DIVISION
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DEPOSIT Y42

Setting : Active floodplain of the Spring River.
Material: Gravel; well graded, little fine to coarse sand.
Volume: 27,000,000 cubic yards total.

Assessment :Contains good quality granular material with a moderate amount of
oversize. Extraction would be limited by ground water levels.
Fluvial processes would restore floodplain to its natural state.
Local access to this deposit is good, but thermokarst susceptible
terrain lies north of deposit.
Recoverable volume may be limited to 1,700,000 cubic yards.

Airphoto No. : 2a24123-131/132 Approx.

Scale : 1"=5000"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others — i 5 Exposures v}
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DEPOSIT Y42

SETTING

Deposit Y42 is the active floodplain of the Spring River,
which consists of bars and channel beds having a braided pattern.

During low water, the Spring River is generally confined to one or two

channels.

The deposit is well-drained and free of overburden. About
one-half of the floodplain surface is 1% to 4 feet above late fall
stream levels. The stream is more deeply entrenched in its upper reaches
within the deposit area. Local relief on the floodplain is about 2 feet
due to scour holes and channel terraces. The thickness of the active

layer was not determined, but normally exceeds 4% feet.

The deposit is bare of vegetation except for scattered patches
of herbs and scattered willows. Some small driftwood is present. The
Spring River is a fish migration route and spawning area for Arctic

grayling. Some fish may overwinter at local aufeis fields.

This deposit is bordered by a low moderately well to imper-
fectly drained terrace and, to a lesser degree, by ice-rich morainal
deposits. This terrain provides some habitat for grizzly bear and

Arctic fox, and is a critical waterfowl staging area.

MATERIAL

Deposit Y42 contains good quality granular material consisting
of well graded, fine to coarse gravel with a little medium to coarse
sand. Oversize material may be significant as cobbles to 8 inches in
size were noted at test pit Y42-A and boulders to 15 inches in size
at test pit Y42-B. Larger clasts are mainly subangular to subrounded
sandstone and quartzite with rare quartz, conglomerate, and chert.

Shale and arglillite chips are common in the fines.
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VOLUME

The total wvolume of 27,000,000 cubic vards is based on a con-
servative depth of 30 feet of granular material. Gravel in the adjacent

terrace is considered to range between 30 and 100 feet.

Annually, 35,000 cubic yards of material per 1000 foot length
of floodplain could be extracted by cconventional techniques assuming
that static ground water levels would limit the extractable granular
material to an average depth of 2 feet. Volume of recoverable material
may be limited to 1,700,000 cubic yvards because of static ground water

conditions.

DEVELOPMENT

Extraction of material from Deposit Y42 would be limited to
late summer and fall when water levels are low. Large areas for pro-
portionately small volumes would have to be developed due to shallow
ground water. Following development, the pit should be restored through
natural fluvial processes as streams of the coastal plain are known to

move significant amounts of coarse sediment.

Local access to the deposit would be good along the stream
course or adjacent terraces. Traffic across morainal deposits toward
the coast should be carried out with caution as these deposits are

susceptible to thermokarst processes.

Development of Deposit Y42 should be planned to minimize
interference with waterfowl staging or fish activities. Deposit Y42
lies within the proposed Arctic Wildlife Range, which may restrict

development.,
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TEST HOLE LOG

)
= o = &) Wwe)
AEHE : Pyl E
~ L3
z 88188 MATERIAL 2olwl| OTHER
a o> |9 DESCRIPTION a3|e| E INFORMATION
w l=w g o] %
09" |35 w ([x2] W
%) [o] [&] o¥ul A
7] = |Zz=
)
GW :: ‘| GRAVEL - well graded to 5" cobbles, some UF Lightweight Pieces -
seye fine to coarse sand, subangular Fine Aggregate: 0.06%
14 :. : to subrounded, sandstones with 4
:: . igneous intrusions.
.
24 Lo .
reaes
-. L]
34 pen ]
LR
......
I - saturated at 4.0°
a b'e®e’{40 V
Bottom of Pit Sample from 0'~-4.0"
5-| 4
DATE: Sept. 23, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Yd2-a

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEQTEGHNICAL DIVISION

SHEET 1 oOF 1
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TEST HOLE LOG

— Q (4] W o
a |= Q —_
€133 |E I |Fu|E
T €3 (28 MATERIAL Zolwll - OTHER
E 2> % DESCRIPTION o3 Qg b INFORMATION
2215 2| W
a o = w &
2 |3 g 12310
J
GP ’°°°‘°A GRAVEL - coarse to cobble sizes. ur Lightweight Pieces -
GW [ee%| GRAVEL - well graded, little fine to Fine Aggregate: 0.18%
11 208 coarse sand, occasional cobbles,
::::::: subangular, medium brown, wet,
:.:.:.: cherts, sandstones, shale frag-
2 :0.0:1 ments, clean.
::. ::ﬁ——— becoming finer grained at 2.5'.
O N (2 -
e & 4
et
LI
. o] 1
o0 free water at 4.5
2%%2%4.5 45
Bottom of Pit Sample from 0'-4.57
54 J
DATE: Sept. 23, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y42-B

DEPARTMENT OI;IIIDNDIAN AFFAIRS
A
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 3
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
¢ GEQTECHNICAL DIVISION

SAMPLE ¥42-p DEPTH 0'-4.0" LAB TEST NUMBER
DATE SAMPLED _Sept. 23, 1976 SAMPLED BY GCD 101HA
GRAVEL SIZES SAND SIZES FINES MAX.SIZE | % > 3
45.6 %*| 29.9 %l7.0 % 12.5 % 4.4 % 0.6 % 4n 2.7
COARSE FINE COARSE MEDIUM FINE
. . 1 No. ) . No. No. No. . No. SIEVE { PERCENT
ol W W %W W W NE’ '13 30 50 100 2‘& 0 SIZE PASSING
: : : : 3 100.0
X ; ; : 2" 93.3
: : : : 1172
80 - : : : - 80.8
: : : : 1 64.2
g n : . : : 4 54.4
@ : \ : : 172" 42,2
a : AE : 8 33.2
[ - —D— - 174"
] : \ 1 No. 4 24.5
u : ;
& : N No. 8 18.9
w i CONG No. 16 13.9
\.\ No. 30 8.2
20 - ‘\ No. 50 2.8
No. 100 0.9
1 \_
" T No. 200 0.4
0
SAMPLE _Y42-B DEPTH 0'-4.5" LAB TEST NUMBER
DATE SAMPLED _SePt. 29, 1976 gampLED BY JDE TP102
GRAVEL SIZES SAND SIZES FINES |[MAXSIZE | % > 3~
60.8 %} 14.9 %[6.3% 11.0 % 6.8 % 0.2 % 6" 24.1
COARSE FINE COARSE MEDIUM FINE
e e No. No. No. No. No. No. No.  No. SIEVE | PERCENT
0 3 2% R W 8 16 30 50 0 20 25 SIZE PASSING
'\ : : : ' 3 100.0
% \; : 2" 78.4
80 : : 1 1(2' 59. 2
\ : : " 46.0)
g 70 N kY2 39.2
A 6 : \ : : : 172" 33.6
3 \ ; : e 30.4
= N . : R
iy '\ No. 4 243
5 . \ . No. 8 20.0
O N No. 16 15.3
: ™~ No. 30 "5.4
20 . \ No. 50 3.
10 \B No. 100 1.7
Ne. 200 0.
0 e ——
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y42
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Setting :

Material:
Volume :

Assessment :

/]

DEPOSIT Y43

Gravel veneer of an exhumed pediment surface located along the Crow
(Tulugag) River about 5 miles upstream of its confluence with
Peatbog Creek.

Gravel; well graded, some sand, varying silt content.

1,400,000 cubic yards total.

Contains fair to good quality granular material with moderate
amount of oversize. Pit development should be initiated along
the edge of the deposit. Access is good.

Airphoto No.: A24123-128 Approx. Scale: 1"=5000°'
Deposit Outline - R.M. Hardy Test Pit (O]
Deposit Qutline - Others et e o e Exposures v
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DEPOSIT Y43

SETTING

Deposit Y43 consists of an exhumed pediment surface and gravel
cover located north of the Crow (Tulugag) River about 5 miles upstream
of its confluence with Peatbog Creek. The pediment surface slopes
gently to the north. The truncated bedrock that forms the pediment is
overlain by gravel and ice-rich silts. Subsequent stream dissection and
mass movement has removed the organic silts from that area immediately

adjacent to the stream-cut scarp.

A 50 to 60 foot scarp separates the gravel-capped pediment
from the low terraces of the Crow (Tulugag) River. From the crest of
the scarp the pediment surface rises 10 feet over a distance of about

200 feet to the gently sloping crest of the pediment.

The deposit is imperfectly to moderately well drained. Over-
burden is variable in depth. The active layer is only 1 to 2 feet thick.
Near the edge of the scarp the ground is covered by sedge hummocks with

scattered small willow and dwarf birch, one foot in height.

Deposit Y43 is flanked by the Crow River terraces on the south
and ice-rich silt-mantled pediments slopes to the north and west.
Rolling morainal deposits lie to the northeast. The area provides

habitat for grizzly bear.

MATERIAL

Deposit Y43 contains fair to good quality granular material
consisting of well graded, fine to coarse gravel with some sand. Boulders
to 15 inches in size are interspersed. The upper strata may be siltier.
Larger clasts are mainly quartzite and sandstone. Shale is common in

the fines.

- 246 -
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VOLUME

The total wvolume of 1,400,000 cubic yards is based on an
average depth of 30 feet. Slumps and scarp morphology indicate that

gravel varies between 30 and 70 feet in depth.

Annually, 23,000 cubic yards could be extracted by conven-
tional techniques per 1000 foot length along the scarp edge assuming

that gravel will be well drained and easy to thaw throughout its depth.

DEVELOPMENT

Excavation of Deposit ¥43 would initially be concentrated on a
series of benches along the scarp edge where drainage is good, the
overburden is relatively thin, and ground would thaw quickly. When the
more easily excavated materials are exhausted, further excavation would
require removal of significant overburden and would only be feasible if
the material is required for long term prospects. The benches would

blend into the surrounding area with minor grading upon abandonment.
Access to the deposit is easily attained along the Crow River
terrace system or across the pediment surface and morainal deposits to

the north and east.

The deposit lies with the proposed Arctic Wildlife Range,

which may restrict development.
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TEST HOLE LOG

O
o le |= O (Wl
Sa T
L oal %‘3 E r>—"'(51 E.
r (2828 MATERIAL Solwl| 7 OTHER
T DESCRIPTION s3|9%| E INFORMATION
2 1375 4 82| 4
7S 2 |z5| @
Pt |7 7| PEAT - organic cover. UF
. T |
ML SILT - low plastic.
5 20 .
l.....
GW Patete GRAVEL - well graded to 15" boulders,
poetel some fine to coarse sand, little
3 :::::: silty fines, subangular 1
l.....
.:.:.:
4 earee :
beasetas clean below 4.5'.
5 : o.: -
Pt
6 :c:n:n 1
Logers
Patere
7 b2eses 1
. e ]
:::::: Note: Permafrost
N encountered at 12
WO 3
9 NN Jinches on upland por-
aeres tion of scarp.
Sesene
0] -
‘.....
L I B
...0.0
...0‘0
L -
R
OB
12 etene -
l...l.
oot
13 Ceeiehao
Bottom of Pit Sample from 2.0'-13.0"
DATE: Sept. 23, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GChH/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y43-A(e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTEGHNICAL DIVISION

SHEET 1 OF 3
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GRAIN SIZE ANALYSIS

SAMPLE Y43-a(e) DEPTH 2.0'-13.0' LAB TEST NUMBER
DATE SAMPLED _Sept. 23, 1976 SAMPLED BY GCD 30HA
GRAVEL SIZES SAND SIZES FINES MAX. SIZE % > 3"
48.3 % 25.2 %| 8.5% 10.5 % 4.8 Yo 2.7 % an 14.3
COARSE FINE COARSE MEDIUM FINE
. ot No. No. No. No. No. No. No.  No. SIEVE PERCENT
00 %% %W W 8 1§ 30 50 100 200 5 SIZE PASSING
: : ¥ 100,0
- . 2" 87.0
\ : 1172 72.5
A : 1" 59.0
9 7 L N - - 304" 51.7
2 : \ : : 1727 43.5
g : \ : ; 38 37.6
E : S W : 174"
§ : : \ : No. 4 26.5
& : " No. 8 18.6
w : : \ No. 16 12.3
: \\ Ne. 30 B.2
20 - - No. 50 5.4
10 . \ No. 100 3.6
No. 200 2.7
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX. SIZE A .
% % Y% % % Y
COARSE FINE COARSE MEDIUM TINE
W y I . No. No. No. No. No. No. No. No. SIEVE PERCENT
0 KR b A 8 16 30 50 100 200 325 SIZE PASSING
- : . . 3..
+ o
80 . 11727
: L
g 70 : 4
3 : 172"
@ 5o - -
& : 3/8
E % : 1/4
w . No. 4
[#]
T No. 8
w
o No. 16
No. 30
20 No. 50
No. 100
10
No. 200
0 N
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTO.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y43
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION

249 -




SUMMARY OF LABORATORY TEST DATA
FOR
SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS

COARSE AGGREGATE

ROCK TYPE CLASSIFICATION ngc(')i.lr-IATLED
COMPONENT %
Quartzite Very strong. Good 42.1
Sandstone 41.3
Sandstone Strong to medium strong, Good 9.1
Limestone 3.5
Aplite 0.4
Slate Flaky, Fair 0.3
Sandstone Medium strong to weak, Poor 0.8
Chert Potentially reactive, Fair 0.5
Flint 2.0
PN:= 110 INTERPRETATION: Good to Excellent Quality for 100.0
Aggregate

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS= 3,09%

FINE AGGREGATE:

LOSS= 9, 20%

OTHER TESTS

ORGANIC IMPURITIES TEST

LIGHTWEIGHT PIECES IN AGGREGATE: FINE: 0.37%

NUMBER T2+

SPECIFIC GRAVITY: FINE: 2.57, COARSE: 2.59

COAL REMOVED
COAL & ROOTLETS

WATER ABSORPTION: FINE: 3.01%, COARSE: 1.78%

REMOVED .
COAL CONTENT 1 0.37%

COMMENTS:

Sulphate Test was performed for 5

cycles in Magnesium Sulphate solution.

Specific Gravity Test was performed at 20°C.
Lightweight Pieces were determined by floating on Zinc Chloride sclution

with a Specific Gravity of 2.0.

GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPAHTMENT OAr;llDND|AN AFFAIRS CONSILLTING ENG!NEERS & PROFESSIONAL SERVICES Y43 A(e)
= GEOTECHNICAL DIVISION -
NORTHERN DEVELOPMENT

g
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y45

Spit at Stokes Point; attached to mainland at both ends.

Gravel and Sand; poorly graded, fine to medium.

1,400,000 cubic yards total.

Contains fair to good quality material. Marine processes may not
restore spit to its original form. Possible archeological site near
western end. Good access. Gravel pits have been previously developed.
Recoverable volume may be limited to 530,000 cubic yards.

Airphoto No. : A22975-29 Approx. Scale:  1n—4800"

Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Qutline - Others — o —- — Exposures ey
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DEPOSIT Y45
SETTING

Deposit Y45 consists of a spit with a number of recurving
ridges at its distal end that have attached themselves to the mainland.
The spit has formed a lagoon with a single channel to the sea just wést
of a large spur that projects into the lagoon. An airstrip, road and
some gravel mounds are present on the eastern part of the deposit near a
former DEW-line site. Here, the deposit consists of low ridges repre-
senting former spit tips that have been truncated by the present outer

active spit.

At the western end, the spit averages about 150 feet in width
with a crest standing 4% feet above sea level; the foreshore is about 30
feet across and driftwood is common along its upper edge. At the
eastern end, the crest of the outer ridge is about 60 feet across with a
40 foot wide foreshore, characterized by scattered driftwood. Behind
the spit, ridges, 40 to 80 feet across, and intervening swales, 20 to 80
feet across, give the area a relief of 2 feet. This area has driftwood

and debris scattered over its surface.

The surfaces of the ridge forming the western part of Deposit
Y45 and the outer ridge of the eastern part are well drained and devoid
of vegetation except for a few patches of grass on the crest. The broad
eastern part of Deposit Y45 is only moderately well drained with ridges
covered by grass and moss and swales by sedge meadows. O0ld excavations
are filled by water. Deposit Y45 is completely inundated during major

storm surges. Permafrost was encountered at depths of 4 to 6 feet.

The source of granular materials in Deposit Y45 is probably
sediments in cliffs to the northwest, as strata with high percentages of
coarser materials are not present along the coast south of Deposit Y¥39.
Although the coast has retreated significantly over the last couple of

decades, Deposit Y45 is maintaining a relatively static form.

- 252 -
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Deposit Y45 adjoins areas characterized by ice-rich rolling
morainal and flat peat-covered lacustrine deposits. A small lacustrine

bench is present at its immediate western end.

Deposit Y45 and the adjoining area lie within a staging area
for waterfowl and provide habitat for Arctic fox and grizzly bear.

Numerous fish inhabkit the offshore waters.

MATERIAL

Deposit Y45 contains fair to good guality granular material
although individual beds are often poorly graded. The main part con-
sists of stratified poorly graded, fine to medium gravel with medium to
cocarse sand and poorly graded fine to coarse sand with fine gravel.
Pebbles rarely exceed 1% inches., The broad eastern part is characterized
by medium te coarse sand with little gravel. Larger clasts are mainly
rounded to subrounded sandstone and quartzite with rare limestone,

chert, quartz and granite. Chert is common in the fines.

VOLUME

The total volume of 1,400,000 cubic yards is based on an
average thickness of 9 feet under the ridge forming the west part of the
deposit, and 8 feet under the broad eastern part. Bathymetry of adjacent
waters and data from other spits suggest that Depogsit Y45 is at least 12
feet thick.

Annually, 20,000 cubic yards per 1000 foot length of the spit
could be extracted by conventional techniques from the western part of
Deposit ¥45, and 4,800 cubic yards per acre from the eastern part
assuming that only material above sea level can be recovered. Volume of
recoverable material may be limited to 530,000 cubic yards because of

static water levels.
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DEVELOPMENT

Deposit Y45 can be easily developed by conventional techniques
as is evident from recent excavations. Storm surges would interrupt

coperations.

Extraction of material from the outer part of Deposit ¥45
could hasten the local rate of coastal retreat. The capability of the
spit to restore itself to its original configuration is indeterminate

because the source of granular material is not obvious.
Inland access is good if care is taken to prevent thermokarst.
Decayed log structures and artifacts at the western end of the
deposit indicate that the area has archeological potential and should be

investigated before development. Development should be planned to

minimize interference with waterfowl staging.
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TEST HOLE LOG

— o O (W
t %_1 I E &LI.I -
-~ |00 |a a Fol L
 |228(<8 MATERIAL Solul| ; OTHER
e [55[o- DESCRIPTION 69|9%| E INFORMATION
81373 4 |82| 4
2 |3 = |z>
SP SAND - medium to coarse, some fine UF Lightweight Pieces -
gravel to 3/8" size, rounded, Fine Aggregate: 0.06%
- clean. 1
1- J
- fine to 4" size, little medium
5 to coarse sand. )
medium, trace coarse gravel to
3" size.
organic layer.
el -
- fine to 3/4" size, and coarse
sand.
4 -
fine.
5 i
- fine to 3/4" size, some medium
to coarse sand, clean.
o
&1 300 qeo V. water level rose to 6.0' after + qvx 60 -
%2 ice layer was penetrated. + 5% lgs
[s]
O,,o des UF
Bottom of Pit Sample from 0'-6.5'
DATE: Sept. 19, 1976 [LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. v45
N CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES -A

NOHTHEHN?)E?IELOPM ENT + GEOTEGHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

&)
~la |¥ Q R ~
t |33 I eyl
T |22 g8 MATERIAL Lo m‘:’ I OTHER
T DESCRIPTION c9 Qg E INFORMATION
6 |© = w 2w
2 |3 2 |g3|0°
SP | SAND - medium to coarse, some fine UF
gravel, trace coarse gravel,
1 rounded. -
.5
2. SP-¥ SAND and GRAVEL - alternate 4" layers of ]
GP medium sand and fine gravel,
trace coarse gravel to 2" size.
3 830 .
GP [, © GRAVEL - fine to 3/4" size.
P o:oq
4 o dap 7 free water at 4.0 4.0
Bottom of Pit No sample taken.
54 §
e -t
.1 -
DATE: Sept. 19, 1976 LOGGED BY: @GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y45-B

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESBIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

AEME: s &% e
L 1538 |a E tg w
T |52 28 MATERIAL Lo lw= T OTHER
AR R . DESCRIPTION 5363/ £| INFORMATION
o @715 W | Tam| W
2 |13 2 1g3|0
SW SAND - fine to coarse, some gravel to UF
1%" size, stratified, wet,
1 cherts, clean. .
2 4
34 4
4 4 4
5
52 free water. 1
Bottom of Pit Sample from 0'-5.4"'
6 - .
q 5
E E
“ s
DATE: Sept. 29, 1976 LOGGED BY: JDF DRWN BY: MB/vh CHKD B8Y: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥45-C

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 257 -




TEST HOLE LOG

Q L
cle = Q # .
E |33 |E I 7| E
z 88|22 MATERIAL Solull s OTHER
E |9 |0 DESCRIPTION §3|22| £| INFORMATION
W |So |2 w 53 L
@0 8 O z3 o
Pt | T#%os PEAT UF
SP SAND - medium to coarse, few 2" layers
14 fine gravel, light brown, damp :
to wet, cherts.
54 .
3- .
28V free water
4 40 frozen at 4.0° 40
Bottom of Pit No sample taken.
5 - _
. =
J -
DATE: Sept. 21, 1976 |(LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT (AF IIJNDIAN AFFAIRS
N
NORTHERN DEVELOPMENT

R.M. HARDY & ASSQCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVIBION

TEST PIT NO.
Y45-D

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

AN
NORTHERN DEVELOPMENT

CONSULTING ENQINEERS & PROFESSIONAL SERVICES
s GEQTECHNICAL DIVISION

SAMPLE ¥45-A DEPTH 0'-6.5°" LAB TEST NUMBER
DATE SAMPLED Sept. 2, 1976  SAMPLED BY GCD 65HA-1
GRAVEL SIZES SAND SIZES FINES |[MAX SIZE | % > 3"
2.1 % 23.5 %} 13.4%| 38.5 % 22.3 %| 0.2 % 2" 0
COARSE FINE COARSE MEDIUM FINE
. 1 3w No. No. No.  No. No. No. No. No. SIEVE | PERCENT
o0 —2 2 W R W W 8 16 30 50 100 200 35 SIZE PASSING
: TN 3" 100.0
+ : : : & 100.0
: : \ 11/2" 99.4
E E\\ 1" 98.9
g n : I " 97.9
z : \\ 172" 93.8
< 60 * \ g 88.5
=50 1/4"
z \ No. 4 75.4
Q No. 8 63.9
[ .
g 5 \\ No. 16 49.6
\ No. 30 32.5
20 No. 50 12.7
0 \\ No. 100 0.6
\ No. 200 0.2
0
SAMPLE ___ Y45-C DEPTH Q'-5,4" LAB TEST NUMBER
DATE SAMpLED S€Pt. 21, 1976 gsamptep sy .. JDF TP12
GRAVEL SIZES SAND SIZES FINES | [ MAX SI7E 2> 3"
2,2 % 31.2 %[l2.6 % 30.0 % 23.1 % 0.9 % 1.5" 0
COARSE FINE COARSE MEDIUM FINE
. v 1 am 1. NO. No. No. No. Ne. No. No. Mo SIEVE | PERCENT
00— 2% W W W B 16 30 50 100 200 35 SIZE | PASSING
: ﬁ“\ : 3 100.0
% ; : N 2" 100.0
w : "N 1172 100.0
: " 1" 99.7
g n ; N L 97.8
2 : N 12" 93.1
& : N R 86.4
- : NG e
w : \\ No. 4 66.6
8 40 . No. 8 56.1
ui : : : -
a : | \\ No. 16 47.5
; 5 \ No. 30 34.0
20 : \ No. 50 10.5
10 . N No. 100 1.8
No. 200 0.9
0 \
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y45
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SUMMARY OF LABORATORY TEST DATA

FOR

SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS

COARSE AGGREGATE

TOTAL
ROCK TYPE CLASSIFICATION WEIGHTED
COMPONENT %

Quartzite Very strong, Good 15.2

Sandstone '15.4

Granite 0.4

Sandstone Medium strong, Good 0.1

Limestone i.1
Flint Potentially reactive, Fair .

Chert 0.9

PN:= 131 INTERPRETATION: Fair quality for aggregate 33.4

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS= 1.25%
FINE AGGREGATE:  LOSS= 2.59%

OTHER TESTS

ORGANIC IMPURITIES TEST

LIGHTWEIGHT PIECES IN AGGREGATE: FINE: 0.06% NUMBER P2
COAL REMOVED

SPECIFIC GRAVITY: FINE: 2.63, COARSE: 2.64 COAL & ROOTLETS
REMOVED :

WATER ABSORPTION: FINE: 0.74%,

COARSE: 0.85% COAL CONTENT 1 0.06%

COMMENTS: sylphate Test was performed for 5 cycles in Magnesium Sulphate solution.
Specific Gravity Test was performed at 20°C.
Lightweight Pieces were determined by floating on Zinc Chloride solution

with a Specific Gravity of 2.0.

GOVERNMENT OF CANADA
DEPARTMENT %ZIIJNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
¢« GEQTECHNICAL DIVISION

TEST PIT NO.

Y45-C
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SUMMARY OF LABORATORY TEST DATA

FOR

SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS

FINE AGGREGATE

TOTAL
ROCK TYPE CLASSIFICATION WEIGHTED
COMPONENT %
Quartz, Quartzite Strong to very strong, Good 46.1
Sandstone 4.6
Granite 0.1
Limestone 4.6
Ironstone Potentially reactive, Fair 0.1
Chert 1.15
Flint 2.05
PAN Deleterious 0.9
PN:= 131 INTERPRETATION: Fair quality for aggregate. 66.6

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS=

FINE AGGREGATE:

LOSS =

OTHER TESTS

ORGANIC IMPURITIES TEST

LIGHTWEIGHT PIECES IN AGGREGATE:

NUMBER

SPECIFIC GRAVITY:

COAL REMOVED :
COAL & ROOTLETS

WATER ABSORPTION:

REMOVED :
COAL CONTENT

COMMENTS: Continued from page 260

PN number was calculated for coarse and fine gravel components combined.
The coarse component is of higher gquality than the fine.

GOVERNMENT OF CANADA
DEPARTMENT %i.IlDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNIGAL DIWISION

TEST PIT NO.

Y45-C
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DEPOSIT Y47

Setting : Active floodplain of the Crow (Tulugag) River.
Material: Gravel; fine to coarse, some well graded sand.
Volume : 72,000,000 cubic yards total.

Assessment : Contains good quality granular material with moderate amount of
oversize. Extraction will be limited by ground water levels, but
restoration will occur through natural fluvial processes. Access
is good.

Recoverable volume may be limited to 8,200,000 cubic yards.

Airphoto No. : A22975-14, 34, 52 Approx. Scale: 1"=4800"
Deposit Outline - R.M. Hardy Test Pit O]
Deposit Outline - Others — — e— Exposures ey
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DEPOSIT Y47

SETTING

Deposit Y47 is the active floodplain of the Crow (Tulugag)
River, which consists of bars and channel beds having a braided pattern.
During low water periods, the Crow River tends to be confined to one or

two channels, except near its mouth where it follows a more braided

pattern.

The deposit is well-drained and free of overburden. One-
half of the floodplain surface is 3 to 4 feet above late fall stream
levels. The stream is slightly more incised in the upper reaches.
Scour holes and channel traces give the floodplain a local relief of 1

to 3 feet. The thickness of the active layer is estimated to exceed 6%

feet.

Up to 15 percent of the floodplain is covered by tufts of
grasses and small clumps of prostrate willows. The Crow River is a

spawning, rearing and feeding area for Arctic grayling and char.

Deposit Y47 is bordered by low, moderately-well to imperfectly
drained terraces and ice-rich morainal deposits. Coastward, the terrain
is ice-rich rolling morainal deposits, except for terraces of the Babbage
River. This terrain provides critical staging areas for waterfowl, and

suitable habitat for Arctic fox and grizzly bear.

MATERIAL

Deposit Y47 contains good quality granular material consisting
of stratified, well-graded, fine to coarse gravel with some fine to
coarse sand. Cobbles, 7 inches in size, were noted at test pit Y47-A.
Boulders to 9 and 15 inches in size, were noted at test pit Y47-B, and
test pit Y47-C, respectively, where much of the floodplain is covered by

a boulder/cobble lag. Larger clasts are mainly subangular to subrounded
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sandstone and quartzite with rare quartz and chert. Shale and argillite

are common in the fines.

VOLUME

The total volume of 72,000,000 cubic yards is based on a
conservative depth of 30 feet. Gravel in the adjacent terrace is known
to range between 30 and 90 feet in depth. Annually, 100,000 cubic yards
per 1000 foot length of floodplain can be extracted by conventional
techniques assuming that static ground water levels limit the extract-
able granular material to an average depth of 3% feet. Volume of
recoverable material may be limited to 8,200,000 cubic yards because of

static ground water conditions.

DEVELOPMENT

Extraction at Deposit Y47 may be confined to summer and fall
when water levels are low. Large areas will have to be harvested for
gsmall volumes because of shallow ground water unless special drainage

controls are undertaken. Adequate areas for stockpiling are available.

The developed pit areas will be restored by natural fluvial
processes because streams of the coastal plain are known to move sig-

nificant amounts of coarse sediment.

Access to this deposit is good along stream courses and
adjacent terraces. The Babbage River and its terraces alsc provide an

adequate route to the coast.

Development of Deposit ¥47 should be planned to minimize
interference with fish activities in the Crow River. Deposit Y47 lies
within the proposed Arctic Wildlife Range, which may restrict develop-

ment.
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TEST HOLE LOG

- Q o |w
E |32 |2 T |SulE
r (€322 MATERIAL Lol 7 OTHER
ol =l R DESCRIPTION c3[9%| E INFORMATION
w ov (2 w a2 w
0 l% O 0 (02| 5
7] = |1z>
.‘ LA
GW o GRAVEL - well graded tc 4" cobbles, some UF Lightweight Pieces -
e fine to coarse sand, angular to Fine Aggregate: 0.17%
1 - sere] subangular, wet, clean. .
» & &
josasel)
aeere
2 - .:.:.: E
:o. :l
34 ey ]
:':':'3_5 Y free water at 3.5' 35
4 - Bottom of Pit |sample from 0'-3.5'
_ J
DATE: Sept. 20, 1976 |LOGGED BY: JDF DAWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Ya7-a

DEPARTMENT OF INDIAN AFFAIRS

AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT

* GEOTECHNICAL DIVISION

SHEET 3 OF 31
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TEST HOLE LOG

c s |3 o |Wal
A T IrylkE
T |59 -3 MATERIAL g .ug g OTHER
AWMILE DESCRIPTION 39¢| £| INFORMATION
o |27 |5 w s w
2 13 Q2 83| °
GP avo“o‘og GRAVEL - cobbles and boulders. UF Lightweight Pieces -
ot i : 0.06%
GW ::.:.:: GRAVEL - well graded to 8" cobbles, some Fine Aggregate
14 Q0 fine to coarse sand, subangular, T
:: :: medium brown, damp, clean.
L *
L) L |
21 fe 1
..'..l
.....I
* o 9
LI
34 "a"s’ J
et
LIL K |
e
44 e ]
tetats
s
54 [eren. ]
LN ]
%
l.....
6' .....' f 1 -
p.:.:. 83 ree water at 6.3 63
Bottom of Pit Sample from 0'-6.3"'
7 4 4
DATE: Sept, 23, 1976 |LOGGED BY: JpF DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

R.M. HARDY & ASSOCIATES LTD.

DEPARTMENT OF |IDNDIAN AFFAIRS
AN
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAIL, SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
Y47-B

SHEET 1 OF 1
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TEST HOLE LOG

0
— ) Q w
£ 332 z |tulE
w o i
z|&3[23 MATERIAL So(nl| s OTHER
a | o> |9~ DESCRIPTION s3(9F| & INFORMATION
513713 & (82| 8
& 2 |zs}°
GW ::::.: GRAVEL - well graded to 10" boulders, urF Lightweight Pieces -
:::::: little fine to coarse sand, sub- Fine Aggregate: 0.06%
1 .:-:.: rounded to rounded, clean, sand- .
:.:-:. stones, cherts.
o] et ]
I.....
l:o:-:l
:...:.‘
3 SO0 7
l.o.o'd
X0
':.::::9'—5——— well graded to 3" size, trace sand,
4 o:c:c' rounded. 7
saesedas
" Bottom of Pit Sample from 0'-4,5'
6 4
DATE: Sept. 20, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥47-C

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
« GEQOTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y47-A OEPTH Qt-3,5" LAB TEST NUMBER
 DATE SAMPLED _Sept. 20, 1976 SAMPLED BY JDF TP26
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
39.1 %| 30.0 H| 7.4% 16.5 % 6.4 %l 0.6 % 4" 2.0
COARSE FIRE COARSE MEDIUM FINE
. . v am No. No. No. No. No. No. No. No. SIEVE PERCENT
‘0 3 e %W % W W 8 16 30 50 100 200 %25 SIZE PASSING
N 3 100,
® : : 2" 87.6
: f T172" 79.4
: : 1 69.0
S 7 : : 3/4" 60.9
A : : 172" 51.1
< 6o ; : 378" 43.4
o \ ' 1/4"
E o5 . ;
& :\\ : No. 4 30.9
g @ : \ No. 8 24,3
& " : TN No. 16 18.6
; SN No. 30 11.2
20 : \ No. 50 3.5
: No. 100 1.1
10
\ No. 200 0.6
0 \!_
SAMPLE __Y47/-B DEPTH 0'-6.3" LAB TEST NUMBER
DATE SAMPLED _S€Pt. 28, 1976 gampLep BY_ IDF TP29
GRAVEL SIZES SAND SIZES FINES | [ MAX SUE S 1"
55.7 % 18.8 | 7.0% 11.0 %, 6.7 o 0.8% ar 15.6
COARSE FINE COARSE MEDIUM FINE_
« v aym No. No. No. No. No. Na. No.  No. SIEVE | PERCENT
o2 2% VA OR  W 8 16 30 50 100 200 325 SIZE PASSING
! : : : : 3" 100.0
% : . : 2 82.1]
“ \ ; : 1172" 66.0
\ : : 1 50.9
g 7 : \ a4 443
2 SN : 172" 36.2
2 60 : : .
o : \ : 3/8 32.1
E 5 3 : 174"
ﬁ 5\\ : : No. 4 25.5
E \ . No. 8 19.8
o . ; No. 16 15.0
DN No. 30 9.8
20 : No. 50 3.9
10 No. 100 1.3
. No. 200 0.8
0 [ ——
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. va7

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
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GRAIN SIZE ANALYSIS

SAMPLE Y47-C DEPTH 0'-4.5" LA8 TEST NUMBER
 DATE SAMPLED _Sept. 20, 1976 SAMPLED BY GCD 27HA
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
51.1 %| 27.4 % 4.5 % 9.5 % 6.3 % 1.2 %|| 5" 2.9
COARSE FINE COARSE MEDIUM FINE
. v v wem No. No. No. No. No. No. No,  No. SIEVE | PERCENT
% 3 W YW W 8 16 20 50 100 200 5 SIZE PASSING
: : : : 3" 100.0
: 2" 87.9
\ : : : 112" 74 .9
80 N : : =
. \ : : . 61.0
g mn - - - - ye 48.9
o : \ : : 172" 37.8
92 & : 2 s "
& : : : : 3/8 31.1
E 5 ' : : 5 14"
G L NG No.4 2L.5
2 @ : _ _ - No. 8 17.8
i . : ] \T ; No. 16 14.2
: : : \\ No. 30 10.1
20 - - - . No. 50 4.7
10 K No. 100 1.9
No. 200 1.2
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FIRES [ MAXSZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
o No. No. No. No. No. No. No.  No. SIEVE | PERCENT
3 2% % U W W e 8 16 30 50 100 200 % SIZE PASSING
100 T : : T T
o
112"
80 13}
1
g 70 3/4"
@ 172"
o)
60 "
x 38
- 1/4"
E No. 4
% No. 8
o No. 16
No. 30
20 No. 50
No. 100
10 No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
AND COMNSULTING ENGINEERS & PROFESSIONAL SERVICES Y47
NORTHEHN DEVELOPMENT » GECTECHNICAL DIVISION
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y48

Esker, located % mile north of the Trail River and about 8 miles
above its mouth.

Gravel; well graded, fine to coarse, some sand.

3,900,000 cubic yards total.

Contains good quality granular material. Massive ice may be
encountered. Access is good. Pit development and restoration
procedures can be easily carried out.

Airphoto No. : A13383-160 Approx. Scale: 1"=5g00"
Deposit Outline - R.M. Hardy Test Pit O]
Deposit Outline - Others S o i Exposures &
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DEPOSIT Y48

SETTING

Deposit Y48 consists of three segments of an esker located
about % mile north of the Trail River and 8 miles above its mouth. The
esker has a broad rounded crest that stands about 50 feet above the

surrounding terrain.

The esker is well drained and is free of overburden. Some
areas may have a thin mantle of sand or silty gravel. The surface of
the esker is marked by 1 to 2 foot deep trenches outlining polygons

having 30 foot diameters. The active layer is more than 6 feet deep.

The surface is covered by a thin broken turf consisting of
Dryas, lichen, and ericaceous schrubs. Willows to a height of 1 foot

are present in the trenches.

The surrounding terrain is flat to gently sloping, imperfectly
to poorly drained, peat-covered fluvial and morainal deposits. The area
provides habitat for caribou, Arctic fox, and grizzly bear. Waterfowl

use the area for staging.

MATERIAL

Deposit Y48 contains good quality granular material consisting
of stratified, well graded, fine to coarse gravel with some sand.
Cobbles and boulders to 12 inches in size are present. Larger clasts
are mainly subrounded to subangular sandstone, argillite and chert with

rare granitics.
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VOLUME

A total volume of 2,200,000 cubic yards has been based on a
granular material depth of 50 feet under the crest of the esker. Some

allowance has been made for minor amounts of massive ice.

Annually, 12,000 cubic yards of material can be extracted per
acre of the deposit by conventional excavating techniques assuming that

permafrost will limit the yearly recoverable depth to 8 feet,

DEVELOPMENT

Development of Deposit Y48 should be carried out to maintain
good drainage. Massive ice, if encountered, will require wasting or
special efforts to preserve it. Final restoration will depend on the
final depth of excavation. Excavation below the level of the surround-

ing terrain will result in a pond when the site is abandoned.

Access to the coast can be easily attained along the Trail and
Babbage River systems. Access from other directions will not be dif-

ficult because of flat, uninterrupted terrain.
Borrow operations should be planned to minimize interference

with waterfowl staging. Deposit Y48 lies within the proposed Arctic

Wildlife Range, which may limit development.
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TEST HOLE LOG

o
_ o o jw
i %_l I I g ¥® =
-~ |00 %L’J o tg 3
r |22(28 MATERIAL Solul| ; OTHER
a (a5 (9- DESCRIPTION sSlog| E INFORMATION
B E w |2 Wi
2 13 2 |25| @
Pt |TT |oa PEAT - fine, fibrous. UFr Organic Color: #3
. * &
GW :::::- GRAVEL - well graded, some fine to Lightweight Pieces -
11 Seters coarse sand, occasional cobbles 1Fine Aggregate: 0.11%
ooesel and boulders to 10" size, trace
Jetern silty fines, subrounded to
21 :::::: subangular, brown, damp.
RS
RN,
37 ]
LR
o.o.oq
c:c:c:
1 fee
oo o
.....I
.....l
5- Settdt® — — decreasing fines content
ey
oetadso
61 Bottom of Pit | sample from 0.3'-5.9!
DATE: Oct. 6, 1976 LOGGED BY: CpM DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA

DEPARTMENT QF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

TEST PIT NO.
¥48-a

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIWISION

SHEET 1 OF 1
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TEST HOLE LOG

i

e

2o

cle Q o (Wl
1332 : |yl
T |52 g3 MATERIAL <0 wg g OTHER
& (L5 |o- DESCRIPTION s3|8F| F INFORMATION
Ww |=w|J [
018 |3 S |o2| &
7] - Zz>
GM ﬁﬂ’ GRAVEL - well graded, some fine to UFr Organic Color: #2
| . . .
coarse sand, little silty fines, ) . ‘
10 trace organics, loose, damp. Lightweight Pieces -
GRAVEL - well graded, some fine to Fine Aggregate: 0.06%
coarse sand, trace silty fines,
subrounded, loose, moist, grey. ]
3% __ __ becoming coarser, occasional
cobbles to 6" size. d
A
&0
Bottom of Pit Sample from 0.5'-6.0°
74 J
DATE: Oct. 4, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT %RII)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSICNAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.
Y48-B

SHEET 1 oF 1
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE Y48-A DEPTH 0.3'-5.9' LAB TEST NUMBER
DATE SAMPLED _QOct, 4, 1976  SAMPLED BY CPM 31HA
GRAVEL SI7ES SAND SIZES FINES MAX_SIZE % >3-
33.4 %| 25.8 %|10.8 % 13.8 % 8.2 %| 8.0 % 5" 18.6
COARSE FINE COARSE MEDIUM FINE
. . 1w ma No. No. No. Na. No. No. No.  No. SIEVE PERCENT
37 e W R W W 8 16 30 50 100 20 35 SIZE PASSING
3 100,0
\ : - : 2" 90.4
\ 172" 81.7
80 \ 1 74.0
o 7 : : - 3/4" 66.6
-3 . T~ N
% : : \: : 172" 58.6
w 60 . N -
a4 \ 3/8 52.7
a .
E 5 — /47
] : No. 4 40.8
g No. 8 33.5
o 0 : - No. 16 25,7
\\ No. 30 18.4
20 — No. 50 12.9
\\____ No. 100 9.8
10 No. 200 8.0
0
SAMPLE ¥48-B DEPTH 0.5'-6.0G" LAB TEST NUMBER
DATE SAMPLED _OCt- 4, 1976 SAMPLED BY SA 32HA
GRAVEL SIZES SAND SI7ES FIRES. MAX SIZE | %> 3"
24.3 % 33.8 %|12.9% 16.8 % 8.2 % 4.0 % 5" 14.1
COARSE FINE COARSE MEDIUM FINE
, No. No. No. No. Ne. No. No.  No. SIEVE | PERCENT
3o % %AW W4 8 18 30 50 100 200 5 SIZE PASSING
o : ; : ; 3 100.0
% SN : 2" 93.5].
" : \ : : 11727 88.5
; \ : i 1" 82.3
g n ; — N : 3/4" 75.7
1 HANE
60 : i : * 2 58.0
X : . : ‘\ 3/8
E 50 174"
] : \ No. 4
w CN < 41.9
o \ No. 8 30,9
it h No. 16 21.4
' \ No. 30 14.8
20 No. 50 9.2
\'\ No. 100 5.5
10 No. 200 4.0
; 0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT OF INDIAN AFFAIRS vas
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Setting :

Material:

Volume :

Assessment :

DEPOSIT Y351

Fluvial terraces along the lower reaches of the Crow (Tulugag)
River.

Gravel; well graded, fine to coarse, some sand.

210,000,000 cubic yards total.

Contains good quality granular material. Permafrost and ground
water will limit extraction depths. Abandoned pits will become
ponds. Access is good.

Airphoto No.: 2A13383-149/158 Approx. Scale: 1"=5600"

Deposit Outline - R.M. Hardy Test Pit O]
Deposit Outline - Others — s e = s Exposures v
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DEPOSIT Y51

SETTING

Deposit Y51 consists of low terraces standing 3 to 15 feet
above the floodplain of the lower Crow (Tulugag) River. The terraces
lie along the north edge of the river and slope gently to the northeast
toward the Babbage River. Broad bars and shallow channel traces give
the surface a braided pattern. This deposit has been, previously,

designated as "Source Area 2" by Klohn, Leonoff Consultants Ltd.

Only areas of the terrace that are relatively free of over-
burden have been included within this deposit. However, many bars will
have % to 2 feet of organic silty sand and peat overlying the gravel,
and channel traces appear to be filled with similar materials. Most of
the terrace is only imperfectly to moderately well drained except near
scarps where drainage is improved. Channel traces are poorly drained.
The active layer under most of Deposit ¥51 is only 1 to 3 feet thick due

to the overburden cover.

Most of the deposit is covered by tundra consisting of moss
and lichen with sedges and small dwarf shrubs, primarily dwarf willow.
Poorly drained areas are covered by sedge tundra. Deposit Y51 is con-
fined by terraces and floodplains of the Crow and Babbage Rivers to the

south and east and gently rolling morainal deposits to the northwest.

Deposit Y51 and the adjacent terrain is critical staging and
feeding area for waterfowl and provides habitat for Arctic fox and

grizzly bear.
MATERIAL

Deposit Y51 contains good quality granular material consisting
of well graded, fine to coarse gravel with some sand. Occasional cob-

bles and boulders to 14 inches were noted. Larger clasts are mainly
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subrounded to subangular sandstone and quartzite with rare chert. Shale

and argillite chips are common in the fines.

VOLUME

The total volume of 210,000,000 cubic yards is based on a
conservative depth of 50 feet. Gravel depths under Deposit Y51 are

estimated to exceed 90 feet.

Annually, 6,000 cubic yards per acre could be extracted by
conventional techniques provided that permafrost and ground water will
limit the extractable granular material to an average depth of 4 feet.
Extraction during the initial year of development might be less if

overburden retards the thaw of the underlying gravel.

DEVELOPMENT

Excavation at Deposit ¥51 will be limited initially by over-

burden and then by permafrost and ground water. Deep excavation will

require drainage controls. Abandoned pit areas will become ponds.

Access to Deposit ¥51 is good. Care must be exercised in

crossing thermokarst susceptible, morainal deposits to the northwest.
Development of Deposit Y51 should be planned to minimize

interference with waterfowl staging. This deposit lies within the

proposed Arctic Wildlife Range, which may restrict development.
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TEST HOLE LOG

Q
=~ |a = Q w.e
'u_. 24 | X T &:IJ ~
= 100 |% a [Fo|lk
T |52|%3 MATERIAL <olw=| ¢ OTHER
S DESCRIPTION c2|9%| E INFORMATION
18713 8 |5z 4
b3 e [zs] @
Pt ?T‘r g4 PEAT - fine, fibrous. UF Organic Color: #2+
GW 1oe7 GRAVEL - well graded, some Iine to . . i
11 . coarse sand, occasional cobbles 4 LJ‘.ghtwelght Plecgs -
te and boulders to 14" size, sub- Fine Aggregate: 0.18%
. angular to subrounded, grey to
2 . brown, moist.
. r 23 |Frozen gravel is well
: o 4 VX- bonded.
37 ¢ +++ Ve
. o4, 5%
o H 4
] +0
4 N Ha +
N +
" H
. +°
5 4 ~ Ho 4
o +q
. T
. 0+
6 § %
Bottom of Pit Sample from 0.4'-6.0"
7
DATE: Oct., 3, 1976 LOGGED BY: C(CPM ‘DHWN BY: MB/vh CHKD BY: GCD/TJF
i
GOVERNMENT OF CANADA TEST PIT NO.
A.M. HARDY & ASSOCIATES LTD. ¥Y51-4

DEPARTMENT OF;INDIAN AFFAIRS
AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
+ GEQTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

C e % O (W
L 133 | z |ry|E
r (g3 (28 MATERIAL Solws| o OTHER
a |a> |9~ DESCRIPTION oa|8z| F INFORMATION
B o® |2 w n:g w
o=
@ 13 e |z5|°
Pt 7 7 |o PEAT UF QOrganic Color: #3+
SM 1'1331{ SAND - fine to medium, little silty Lightweight Pieces -
11 ;’;i;fq; fines, trace coarse gravel, {Fine Aggregate: 0.15%
fEsiiin rootlets, grey-brown, wet.
, ] oW il GRAVEL - well graded to 3" size, some  [nnjnbd |
OO0 fine to coarse sand, trace fines, |-
':':':' occasional cobbles and boulders, :
:.:.:.‘ rootlets, brown. Ot
3 %%’ hole filling with water at 3.2', f-i 3.2 ]
Bottom of Pit Sample from 1.6'-3.2"
4 - -
4 i
DATE: Sept. 20, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES ¥51-B
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
SHEET 1 OF 1
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TEST HOLE LOG

&)
— o O (W
T %_J I T (&2 =
tleg|z, x|yl e
T |63|z9 MATERIAL <olwl| 2 OTHER
AMILE DESCRIPTION §3|92| £ | INFORMATION
2187 |5 L |52 4
73 = |Z>
Pt (T 7 PEAT - (mostly moss). UF Lightweight Pieces -
f 1o Fine Aggregate: 4.31%
] GW boeses GRAVEL - well graded, little fine to
:.:.:.' coarse sand, occasional cobbles 1
::::::: to 5" size, subangular to sub-
1] :::::::m_ _ Y rounded, cherts. |
LK ]
Fatetall2
Bottom of Pit Sample taken 0'-1.2'
2 4 4
4 4
DATE: Sept. 21, 1976 [LOGGED BY: GCD DRWHN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥51-C

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

+* GEQTECHNICAL DIVISION

SHEET 7 OF 1
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GRAIN SIZE ANALYSIS

DEPARTMENT %I;IIDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+* GEOTECHNICAL DIVISION

SAMPLE ¥51-A DEPTH 0.4'-6.0" LAB TEST NUMBER
" DATE SAMPLED _Qct. 3, 1976  SAMPLED BY CPM 28HA
GRAVEL SIZES SAND SIZES FINES [ MAX. SIZE | % > 3°
45.3 % 28.1 %[ 8.5 %] 10.6 % 6.1 %{ 1.4 % gu 7.5
COARSE FINE COARSE MEDIUM FINE
- No. No. No. No. No. No. No. No. SIEVE | PERCENT
ol de ZVA VW KK W4 b % 30 5 10 200 5 SIZE | PASSING
: T T : 3" 100,0
: . - 2" 93.8
\ : e T 78
: \ : 1" 63.3
g 70 : : /4" 54,7
3 \ : : 72" 43.6
2 N : e 37.4
o . \ . . "
- : : : 1/4
o - - No. 8 20.5
& N .
oy 0 \ No. 16 14.7
\ No. 30 9,2
20 No. 50 4.2
~— No. 100 2.1
10 ‘1\ No. 200 1.4
-
0
SAMPLE ¥51-B DEPTH l1.6'=-3.2" LAB TEST NUMBER
DATE SAMPLED _Sept. 20, 1976 sAMPLED BY JDF TP25
GRAVEL SIZES TAND SIZES FIRES ) [CMAX _SIZE TS "
45.9 %l 16.4 %| 4.2 % 13.5 % 16.3 %| 3.7 % 3" 0
COARSE FINE COARSE NEDIUM FINE
W tm e 1. NO. No. No. No. No. No. No. No. SIEVE | PERCENT
ol 21 e % A W 8 16 0 50 100 200 325 SIZE PASSING
\ : : : 8" 100.0
2 4] \ 2" 909 |-
: : 11727
80 - : . - 76.3
: \ : : 1 62.7
g NG 34" 54,
2 & , : . 3/8" 42.8
o :\ : : :
= 5 ; N : 1/4"
é N No. 4 37.7
2 « ] No.8 35.2
& : : No. 16 32.4
\\ No. 30 24.9
20 \ No. 50 12.8
by No. 100 6.2
10 ~] 2 |
No. 200 3.7
0 B
GOVERNMENT OF CANADA DEPOSIT No.

¥51
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GRAIN SIZE ANALYSIS

SAMPLE ¥51-C DEPTH 0'-1.2° LAB TEST NUMBER
DATE SAMPLED Sept. 21, 1976  SAMPLED BY GGCD 24HA
GRAVEL SIZES SAND SIZES FINES MAX_SIZE | % 53"
43.4 % 27.1 %|10.5% 12.0 % 4.6 % 2.4 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. 0 bon mem No. No. No. No. No. No. No. Mo SIEVE | PERCENT
N I & % %YW W B 16 0 50 100 200 5 SIZE PASSING
: : : : 3 100.0
% \ : : : 2" 91.7
: : : : 112" 78.6
B0 r T o o "
: \ : : : 1 65.3
2 1 - - . - 3 56.6
z \ : : 172 46.2
< N : /8" 39.8
[-% : . .
[ ; AN : : 1/4"
& : : No. 4 29,5
Q No. 8 19.1
E No. 16 14.7
30 g
No. 30 9.9
20 No. 50 5.4
No. 100
10 : \\ Noo 200 32
[ —— . b
9 —
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES | [MAX. SI7ZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
W e No. No. No. No. No. No. No.  No. SIEVE | PERCENT
3V MU RN W 8 16 30 50 W00 200 SIZE PASSING
100 T T T
% : =
: 11/2"
80 : -
: 1
g 70 : 34
3 : 172"
2 60 : -
g : /8
E % . 174"
E No. 4
2 . No. 8
& : No. 16
30 . i
. Neo. 30
20 Ne. 50
10 No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y51
NORTHERN DEVELOPMENT * GECTECHNICAL DIVISION

- 284 -

iy



g

1

g

¢

1

- m f

oy om bl m

] fm | em o

€

Setting :

Material:
Volume :

Assessment :

DEPOSIT Y54

Active floodplain of the Trail River.

Gravel; well graded, fine to coarse, some sand.
12,000,000 cubic yards total.
Contains good quality granular material with moderate amount of

oversize. Extraction will be limited by ground water. Restoration
will occur through natural fluvial processes. Good access along the

stream course.
Recoverable volume may be limited to 3,000,000 cubic yards.

Airphoto No.:  A13383-147 Approx. Scale: 1"=5800"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others — e o Exposures s
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DEPOSIT Y54

SETTING

Deposit ¥54 is the active floodplain of the Trail River, which
consists of bars and channel beds exhibiting a braided pattern. At low

water the Trail River is confined to a single channel.

The deposit is well-drained and free of overburden. Approxi-
mately one-half of the floodplain surface is more than 5 feet above low
stream levels on the lower reaches and more than 7 feet above low stream
levels on the upper reaches. Scour holes and channel traces give the
floodplain a local relief in excess of 3 feet. The thickness of the

active layer is estimated to exceed 6% feet.

Tufts of grass and low willows cover half of the active flood-
plain surface. The Trail River provides a migration route for fish and

a spawning area for Arctic grayling.

Deposit Y54 is bordered by a narrow band of moderately well
drained low terraces, which in turn are flanked by imperfectly to poorly
drained peat-covered glaciofluvial and lacustrine sediments. This
terrain provides critical feeding and staging areas for waterfowl, and

adequate habitat for grizzly bear and Arctic fox.

MATERIAL

Deposit Y54 contains good quality granular material consisting
of stratified, well graded, fine to coarse gravel with some fine to
coarse sand. Oversize material may form a major part of the deposit, as
cobbles to 7 inches are common, and parts of the surface is covered by a
boulder lag. Larger clasts are mainly subrounded to subangular sandstone
and guartzite with some granitics and rare chert, limestone, and con-

glomerate. Shale chips are common in the fines.
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Up to 6 inches of sand may cover the bottom of some channel

traces.

VOLUME

The total volume of 12,000,000 cubic yards is based on a con-
servative depth of 20 feet. Gravel in adjacent terraces is known to

exceed 30 feet.

Annually, 110,000 cubic yards for each 1000 feet segment of
the floodplain can be extracted by conventional techniques assuming that
static ground water levels limit the extractable granular material to an
average depth of 5 feet. Volume of recoverable material may be limited

to 3,000,000 cubic yards because of static ground water conditions.

DEVELOPMENT

Extraction of material at Deposit Y54 would probably be con-
fined to summer and fall when water levels are low, and large areas are
required for the recovery of comparatively small volume. Adequate areas
for stockpiling are available. The areas of excavation would slowly be
restored by natural fluvial processes as streams along the coastal plain

are known to move significant amounts of coarse sediment.

Access to this deposit is good along the stream course, but
overland access would be restricted by thermokarst susceptible, poorly
drained terrain. The Babbage River and its terraces provide a good

route to the coast.

Development of Deposit ¥54 should be planned to minimize
interference with waterfowl staging or fish spawning areas. This
deposit lies within the proposed Arctic Wildlife Range, which may

restrict development.
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TEST HOLE LOG

AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTH EHN DEVELOPMENT * GEOTECHMNICAL DiVISION

- g Q W
o %_.I I T 1% [
L |50 |n a |F3lw ER
z 2858 MATERIAL <olw? OTH
E 2> (97 DESCRIPTION o3 Qg 3 INFORMATION
o |e = 1] SQ L
® 13 2 |z3|°©
GW:&&: GRAVEL - well graded to 7" cobbles, UF Moisture Content: 3.6%
200K little fine to coarse sand, sub- Lightweight Pieces -
P e s 4
1 :kk% angular, weathered. Fine Aggregate: 0.06%
LI K ]
LI
s
2 A e%s% " R
* &
.....C
:.:.:I
3 ... L] "310 4
SWlil  SBND - fine to coarse, some gravel to
& 2" size.
4 4 GW.. ’ GRAVEL - well graded to 6" cobbles, -
Sesere little fine to coarse sand, sub-
orene) angular
5 :
LN )
LI
.l...l
onate
6 20060
Bottom of Pit Fample from 0'=-6.0"'
5 a
DATE: Sept. 23, 1976 |LOGGED BY: GCD ORWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥54-B

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE ¥54-p DEPTH 0'-5.8" LAB TEST NUMBER
DATE SAMPLED _Sept. 20, 1976 sAMPLED BY JDF TP34
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3-
39.5 % 22.6 %| 7.4% 20.0 % 9.3 %l 1.2 % an 0
COARSE FINE COARSE MEDIUM FINE
. No.  No. No. No. No. No. No. No. SIEVE | PERCENT
voo =3 Ve %W %W W s 8 16 30 50 100 200 5 §IZE | PASSING
i : : : 3 100.0
3 - : 2" 85.8
\ 11727 78.3
TN : : 1" 67.0
o 1 : \: : 3/4" 60.5
= : E VR 52.7
< ? v 47.3
- : 174"
z : No. 4 37.9
w -
2 \\ No. 8 31.3
@ .
i : \ No. 16 23.9
30 .
: \\ No. 30 15.3
20 N No. 50 5.9
\ No. 100 2.0
10 T No. 200 1.2
. \‘ﬂ;
SAMPLE Y54-B DEPTH 6'-6,0° LAB TEST NUMBER
DATE SAMPLED _Sept. 23, 1976 sAMPLED BY GCD 33HA
GRAYEL SIZES SAND SIZES FINES ] [ MAX SIZE T > 3"
44.6 % 29.4 %| 6.0% 10.0 % 7.9 % 2.1 % 5 26.2
COARSE FINE COARSE MEDIUM FINE
W 1 s 1.NOC No. No. No. No. No.  No. No. SIEVE | PERCENT
00 L Y A S (O 8 16 ki 50 100 200 325 SIZE PASSING
: : ; : 3 100,09
0 \ * 2" 92.11
: : : 11/2” 76.1
80 : ; : -
"N : : 1 63.5
) N ; : 374 55.4
7] \ : : 172" 43.6
< o : : 3 e 37.2
a N : :
E 5 ; . : 174"
= . B
g \ : No. 4 5e o
o N No. 8 22.4
E . \ Mo, 16 17.8
: E\\ No. 30 12.2
20 ‘-\.\ No. 50 6.4
: No. 1
10 : S — 0. 100 3.1
No. 200 2.1
0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES L.TD. ¥54

DEPARTMENT OF INDIAN AFFAIRS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQOTECHNICAL DIVISION
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Setting :

Material:
Volume :

Assessment :

DEPOSIT Y56

Floodplain of the Babbage River upstream from the mouth of Ladas
Creek.

Gravel; well graded, little fine to coarse sand.

19,000,000 cubic yards total.

Contains fair to good quality granular material. Extraction would
be limited by ground water levels. Restoration should occur through
natural processes. Access is good along the Babbage River.
Recoverable volume may be limited to 4,800,000 cubic yards.

AifphOfO No. : Al13383-145 Approx_ Scale : 1"=5700"
Deposit Outline - R.M. Hardy Test Pit ©)
Deposit Outline - Others — . v, & a— Exposures v
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DEPOSIT Y56

SETTING

Deposit Y56 includes both the active vegetation-bare and the
adjacent stabilized vegetated parts of the Babbage River floodplain
along an eastward flowing segment upstream from Ladas Creek. The active
floodplain consists of large point bars with local scour holes and

channel traces. The vegetated floodplain is generally flat.

The deposit is well drained and the low terraces may have up
to 4 feet of silty sand on their surface. Approximately three-quarters
of the active floodplain is 4 feet above low water level and the vege-

tated floodplain is usually 6 to 8 feet above low water level.

The active layer is probably 3 to 5 feet deep on the vegetated
floodplain, and over 8 feet deep under the active floodplain.

The active floodplain is generally free of vegetation, but the
stabilized floodplain has a near continuous vegetation cover with
willows to 6 feet in height. Deposit Y56 is bordered by low, poorly-
drained, peat-covered terraces, which are flanked by ice-cored morainal

deposits and an occasional scree-covered bedrock hill.

The terrain provides feeding and staging areas for waterfowl
and adequate habitat for grizzly bear and Arctic fox. The Babbage River

is a migratory route for Arctic char.

MATERIAL

Deposit Y56 contains fair to good quality granular material
consisting mainly of well graded, fine to coarse gravel with little sand
and cobbles to 6 inches in size. Fine to medium sand beds composed of

small shale fragments are present. Larger clasts are mainly subrounded

sandstone.
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VOLUME

The total wvolume of 19,000,000 cubic yards is based on a
conservative depth of 15 feet. Gravel under the flocdplain in a down-

stream direction exceeds 25 feet in depth.

This volume could be significantly increased by including the
broad floodplain of the Babbage River above the upstream limit of
Deposit Y56 in the Bain Mountains, or the narrower floodplain below the

downstream limit of the deposit.

Annually 150,000 cubic yards per 1000 foot length of flood-
plain can be extracted by conventional techniques assuming that static
ground water levels and permafrost limit the extractable granular
material to an average depth of 4 feet. Volume of recoverable material
may be limited to 4,800,000 cubic vards because of static ground water

and pexmafrost tables.

DEVELOPMENT

Extraction at Deposit Y56 would probably be confined to summer
and fall when water levels are low. Adequate areas for stockpiling are

available on adjacent low terraces.

Pits should be developed so that following development they
will be filled by natural fluvial processes, as streams of the coastal

plain are known to move significant amounts of coarse sediment.

Access to the deposit is good along the Babbage River, but.
thermokarst susceptible material would require crossing if access from

other directions was intended.

Development of Deposit Y56 should be planned to minimize
interference with waterfowl staging and fish migration. Deposit Y56
lies within the proposed Arctic Wildlife Range, which may restrict

development.
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TEST HOLE LOG

DEPARTMENT OF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

&)
Fls |3 2 2% ~
L |33 1% I [~uwlE
x |82128 MATERIAL To(nll = OTHER
a |a> (97 DESCRIPTION s9|2q| | INFORMATION
5873 5 82| 8
@ € |25 ©
LK ]
GW :.: o GRAVEL - well graded to 6" cobbles, some Ur Lightweight Pieces -
o:o:|: fine to coarse sand, medium Fine Aggregate: 0.61%
11 IR dense, dark grey to black, wet,
:.:.:: clean.
et
24 :o:n.o
-. L)
Rte%e 25
SO loosely packed below 2.5'.
3-" :.....
SO0
4l Pl
Lo
.. L]
5{ kel
[ ] L |
o 0,0 water seepage
6+ Bottom of Pit Samplie from 0.5'=5.0'
DATE: Oct. 6, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCo/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y5E—A

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQYECHNICAL DIVISION

SHEET 1 oF 1
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TEST HOLE LOG

)
e |a I o &';& —
L 85’ o E t”-' =
T |52 =2 MATERIAL <@ m% g OTHER
B [os |0 DESCRIPTION 69|93 E INFORMATION
815”2 8 |52 8
? e e [z5| @
BC‘...
GW Pe%efsl GRAVEL - well graded to 6" size, little UF Lightweight Pieces -
SON fine to coarse sand, subrounded, Fine Aggregate:
1 [osete dense, dark grey to black, moist, Sample 1l: 0.16%
. clean. Sample 2: 0.16%
L]
2 4 N
sl25
SP SAND - fine to medium, shaley, medium
3 dense, black, wet.
4 - s0 V| yater seeping into pit.
.8 — T )44
5 Bottom of Pit |Sample 1, 0'-2.5'
Sample 2, @ 3.5'
.1
DATE: Oct. 6, 1976 LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥56-B
iy CONSLTING BN GINEERS § CEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE ¥56-4 DEPTH 0.5'-5.0°' LAB TEST NUMBER
DATE SAMPLED _Qct. 6, 1976 SAMPLED BY SA 91HA
GRAVEL SIZES SAND SIZES FINES MAX_SI7E % > a"
6.8 % 25.5 %| 5.7% 16.2 % 5.5 %| 0.8 %|| s 17.0
COARSE FINE COARSE MEDIUM FINE
. . T ma No. No. No. No. No. No. No. No. SIEVE | PERCENT
oL TV W KW W 0 b 0 100 20 w5 SIZE | PASSING
™\ : : : 3 100.0
90 + . . - 2" 94.0
: 1172" 78.1
80 . : : : 1" 63.4
g n - . - : 34" 53.2
¢°-3 . \ : : 172 42 .7
60 g t + " -
g : :\ : : a8 36.9
- : — N ; 14"
& I\ No-4 27.7
8 L : AN : No. B 23.8
w » : \ No. 16 17.7
1 N — No. 30 8.3
20 4 N No. 50 2.7
\ . -
No. 1 1.2
o \‘ 0. 100
'\ No. 200 0.8
0
SAMPLE ____¥56-B-1 DEPTH g'-2.5" LAB TEST NUMBER
DATE SAMPLED Oct. 6, 1976 SAMPLED BY SAa 92HA
GRAVEL SIZES SAND SIZES FIRES MAX SZE] %> 3"
54.7 %| 24.5 %| 4.3% 12.5 % 3.3 % 0.7 % 4" 5.0
COARSE FINE COARSE MEDIUM FINE
S No. Nao. No. No. No. Na. No.  No. SIEVE | PERCENT
- R R R SR S 8 18 k') 50 100 200 SIZE PASSING
- T : : 3" 100.0
- : 2" 93.0
: : : 112"
% : : : ! 77.6
: : : 1 64.4
o 7 : : : 34 45.3
2 : \: : 172" 36.4
g 50 2 . . 0
< : \ ; 3/8 28 .4
e : - 174"
z : \\ : No. 4 20.8
W : :
5 : ; No. & 17.6
w : No. 16 13.2
. No. 30 5.8
20 No. 50 2.1
10 \._ No. 100 1.1
No. 200 )
0 \\- 0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %FNloNDlAN AFFA'RS CONSULT!NG ENGINEERS & PROFESSIONAL SERVICES Y56
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
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GRAIN SIZE ANALYSIS

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GECTECHNICAL DIVISION

SAMPLE Y56-B-2 DEPTH 3.5 LAB TEST NUMBER
L]
_ DATE saMpLED _OCt- 6, 1976 __ sAMPLED BY SA 92HA @ 3.5
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
0 % 0 %{ 1.0%| 7.0 % 85.9 %| 6.1 %}| No. 8 0
COARSE FINE COARSE MEDIUM FINE
. . v aa No. No. No. No. No. No. No. No SIEVE | PERCENT
0 3N AR W 8 16 30 50 100 200 35 SIZE PASSING
. . . . ‘\ 3"
: IR
; \ o
? I
(D "
¢ n 3/4
b 172"
g 3/8"
- 1/4”
E 5
i No. 4
% No. 8 100.0
: \ No. 30 97.6
20 - No. 50 50.7
. No. 100 10.6
10 No. 200 6.1
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX SIZE |_% > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE .
. v 1w 1.NO. No.  No.  No.  No No.  No. No. SIEVE | PERCENT
2 % W W 5 16 30 50 106 200 =% SIZE PASSING
1m . H . . 3.'
% o
11727
80 ; =
(o] : "
g 7 ; 3/4
a 60 : 172"
x ; 378"
l_‘: : 1/4"
(m.) No. 4
) : No.
o N No. 16
: No. 30
20 No. 50
10 No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. 56
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DEPOSIT Y59

Se’”ﬂ9= Terraced remanents of coalescing outwash fans along northern edge
of the Babbage estuary south of Kay Point.

Material: Sand and Gravel; poorly graded, fine to coarse, silty fines.

Volume : 17,000,000 cubic yards total.

Assessment : Contains poor to good quality granular material. Overburden
depths are significant. High ground ice content. Access to coast
good.

Airphoto No. : A13383-151 Approx. Scale: 1"=5700"

Deposit Outline - R. M. Hardy Test Pit 0]
Deposit Outline - Others — - — — Exposures e
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DEPOSIT Y59

SETTING

Deposit Y59 consists of coalescing outwash fans that are
located on the western edge of the ridge running along the Beaufort

coast south of Kay Point.

The outwash fans slope gently to the west where they are
separated from lower surfaces and the Babbage delta by stable 10 to 30
foot scarps. Ice wedge trenches, 3 feet deep, are present on the
surface of this deposit. The northeastern edge of the deposit is being

actively-eroded by wave action.

Most of the surface of Deposit Y59 is covered by peat and
sandy organic silts, varying from 5 to 10 feet plus, having moderately
high ice contents. The surface is moderately well to imperfectly drained.

The active layer is probably only 1 to 3 feet thick.

Deposit Y59 is covered by sedge tussock tundra; low willows,

ericaceous schrubs and moss grow in ice wedge trenches.

Adjacent to the eastern perimeter of Deposit ¥59 is a high
ridge of deformed fine-grained Pleistocene sediment with some massive
ice. The Babbage estuary and delta lie toward the west. A low bench,
underlain by peat-covered lacustrine silty sands and gravels, is located
to the northwest. This area provides ground for staging and feeding

activities of waterfowl.

Deposit ¥59 contains mainly poor to fair quality granular
material, although scattered pockets of good quality material are present.
The deposit consists of poorly graded, silty, fine to medium sand with
pockets of stratified fine to coarse gravel. The gravels contain few

cobbles to 4 inches in size. Larger clasts are mainly sandstone and

guartzite.
- 300 -
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VOLUME

The total volume of 17,000,000 cubic yards is based on a con-
servative estimated thickness of 15 feet. Exposures show 15 to 40 feet

of sand and gravel.

Annually, 3,900 cubic yards per acre could be removed by
conventional extraction assuming a yearly recoverable depth of 3 feet,

after the overburden has been removed.

DEVELOPMENT

Development of this deposit would involve removal and disposal
of significant quantities of overburden. Development would probably be
best along scarp edges where natural drainage is easily maintained.
Massive ice, if encountered at depth, would require consideration in pit
development. Pit restoration would involve simple grading of benches

along scarps, or flooding of deeper pits.

Access to the coast is very good as the deposit is adjacent to

the coast.
Development should be planned to minimize interference with

staging activities of waterfowl. Deposit ¥59 lies within the proposed

Arctic Wildlife Preserve, which may restrict development.
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TEST HOLE LOG

SAND - fine to medium, little fines,
rootlets, brown, damp.

wet at 3.2'.

132

(&) IS w
= la |= o 2| ~
T 861 z T (Sw b
L a |&~ L3
T 152138 MATERIAL <olw3| I OTHER
R|os o DESCRIPTION c9leg E INFORMATION
513”13 4 |52 4
@ |9 = |Zz5
Pt |{T 7| PEAT -~ moss cover. UF
77 |oa
1 ML SILT - little sand, low plastic, organic, a
rootlets, dark brown, moist.
0 8

Bottom of Pit

33 VEL - Little fine sand, Ilittle s:.li:y/-_Tha'2
fines. No sample taken.

4 4
DATE: Sept. 20, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. v59-n

DEPARTMENT OF INDIAN AFFAIRS

AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT

« GEQTECHNICAL DIVISION

D

SHEET 1 OF 1
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TEST HOLE LOG

- o w
s Sa|T % o [y
22 (%, T [EYl e
T 52|38 MATERIAL Loly=| £ OTHER
T DESCRIPTION c3|23| E INFORMATION
5 8" 13 CEIR:
@ e |Zz5|©@
Pt |77 |, PEAT — MOSS Cover. OF Lightweight Pieces -
. i A : 0.
SP SAND - fine, little fines, rootlets, Fine Aggregate: 0.76%
1 medium brown, damp. .
5 ‘ .8 .
GW fo2ete)| GRAVEL - well graded to 3" size, and N
OO fine to coarse sand, trace fines,
:::::: occasional cobbles, rounded,
37 otets! layered, damp. T
‘.....
el
4 4 :4:.:- -
ool
LIE K J
...C.ﬂ
54 [seed ]
e
atered
64  [rerend 1
......
LI
......
.....I
7_ L) ... -
el
......
......
81 oet’s ]
LI IR )
ol
L ]
.-.. o
91 [ereed .
......
eterad
101 [eereed -
tate®q10.3
Bottom of Pit Sample from 1.8'-10.3"
114 J
DATE: Sept. 20, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y39-B(e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y59-B(e) DEPTH 1.8'-10.3° LAB TEST NUMBER
 DATE SAMPLED _Sept. 20, 1976 SAMPLED BY JDF TP20A
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 37
19.8 % 31.1 %[6.6 % 22.5 % 17.7 %t 2.3 % 3" 0
COARSE FINE COARSE. MEDIUM FINE
. . tow Bem No. Noi No. No. No. No. No. No. SIEVE | PERGENT
W %W W g % % w100 200 % SIZE | PASSING
00— i : : B
\ : 3 100.0
% S : 2 97.3
172" 93.3
: : 1" 85.3
czo 70 _ \ : 34" 80.2
a : CN 12" 71.3
< 60 : : g 3/8" 63.9
- : 174"
& : TN No. 4 49.1
Q . - No. B
@ - N 0. 42.9
&J 30 : \ No. 16 35.1
: \\ No. 30 36.5
20 v No. 50 14.1
10 : \\ No. 100 4.7
Ty No. 200 2.3
0 =
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES _J[MAX. SIZE [ % > 3©
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. W e me No. No. No. No. No. No. No.  No. SIEVE | PERCENT
.00 R SR S S A O 8 16 0 50 00 200 %% SIZE PASSING
. . - . 3!!
%0 2"
11727
80
e
g 70 : 34"
2 o : 172"
x : 38"
= ' 1/4"
E No. 4
% : No. 8
o : No. 16
No. 30
20 . No. 50
: No. 100
10 : No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %’;‘BNDMN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES Y59
NOHTHERN DEVELOPMENT o GEQTECHNICAL DMVISION
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DEPOSIT Y60

Setting : Active floodplain of the lower Babbage River.
Material: Gravel; fine to coarse, some fine to coarse sand.
Volume: 46,000,000 cubic yards total.

Assessment :Contains good quality granular material. Extraction would be limited
by ground water levels. Natural fluvial processes would rapidly
restore floodplain. Access to deposit is good.

Recoverable volume may be limited to 3,600,000 cubic yards.

Airphoto No. : A14406-48 Approx. Scale: 1v=5700"
Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others i o —. 5 Exposures e
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DEPOSIT Y60

SETTING

Deposit Y60 is the active floodplain of the Babbage River,
downstream from the confluence of the Trail and Crow (Tulugag) Rivers.
It consists of large vegetation-free point bars and islands. Scour
holes up to 2 feet deep are present. The Babbage River is confined to

mainly one channel at low water.

The deposit is well-drained and free of overburden. Approxi-
mately three-quarters of the bars and islands are 4 feet above low water
levels. The thickness of the active layer is estimated to be in excess

of 8 feet.

Deposit Y60 is bordered by low moderately-well to imperfectly
drained terraces with low willow shrubbery to 3 feet in height. Coast-
ward the ice-rich silty Babbage delta is present. The Babbage River is
a migration route for Arctic char. The terrain provides suitable habitat
for Arctic fox, moose, and grizzly bear, and critical staging areas for

waterfowl.

MATERIAL

Deposit Y60 contains good quality granular material consisting
of stratified, fine to coarse gravel with some fine to coarse sand. The
surface of some point bars have a pebbly cobble pavement with cobbles to
7 inches in size. Larger clasts are mainly subangular to subrounded
sandstone and quartzite with rare limestone and chert. Shale forms a

good part of the fines.

The granular material is potentially very reactive and is not

suitable for concrete aggregates.
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VOLUME

The total volume of 46,000,000 cubic yards is based on a con-
servative depth of 45 feet. Gravel in the adjacent terraces is known to

exceed 60 feet in thickness.

Annually, 140,000 cubic yards per 1000 foot length of flood-
plain can be extracted by conventional techniques assuming that static
ground water levels limit the extractable granular material to an
average depth of 5 feet. Volume of recoverable material may be limited

to 3,600,000 cubic yards because of static ground water conditions.

DEVELOPMENT

Extraction of material from Deposit Y60 would probably be
confined to summer and fall when water levels are low. Adequate areas

are available for stockpiling.

Developed areas in the floodplain would be restored by natural
fluvial processes. Streams of the coastal plain are known to move

significant amounts of coarse sediment,

Local access to this deposit is good along stream courses and
terraces, although care should be taken to avoid damaging extensive
areas of willow used by moose as browse. Development of Deposit Y60
should be planned to minimize interference with fish activities. The
deposit lies within the proposed Arctic Wildlife Range, which may

restrict development.
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TEST HOLE LOG

— Q O jw
e %51 I T &i =
= a |+ w
T |58 8 MATERIAL <o mg T OTHER
S DESCRIPTION 63|23 E INFORMATION
y |35 o w”lz3| &
s 13 o €3]0
Pt |T T |,4,PEAT - grass cover UF
sM r{}{}" SAND - fine to medium, little silty
1 A ] fines, roctlets, moist. 4
NN
ik
I 4 )
GW :::::: GRAVEL - well graded to 3" size, and
ooenen fine to coarse sand, occcasional
3 A :::::: cobble, subangular, moist, clean. .
Paress
4 - ::::::ﬂ—-— fine gravel lenses. 7
'.I.I.
5 1 l:-:o: -
foarer
reeee
61 b ~
P'....‘
b.-.o.q
b.o...1
74 feiee] 1
F.:.:.:
o]
8 - * ® .. -
» -
sreles YV
Bottom of Pit Sample from 2.0'-8.5"
9 1 J
DATE: Sept. 20, 1976 [LOGGED BY: JDF DAWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y60-A(e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8. PROFESSIONAL SERVICES

+* GEOTECHNICAL DIVISION

SHEET 1 OF 1

- 308 -

sl



peeey

GRAIN SIZE ANALYSIS

SAMPLE Y60-Afe) DEPTH 2.0'-8,5" LAB TEST NUMBER
DATE SAMPLED _Sept. 20, 1976 gaMPLED BY JDF TP23
GRAVEL SIZES SAND SIZES FINES MAX_SI7E % > "
32.3 % 31.6 %i{8.1 %| 19.5 % 7.6 %l 0.9 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. . v s No. No. No. No. No. No. No.  No. SIEVE | PERCENT
00 .3” 2:: ]'I/‘ ]n 'l/‘ \/! 3/. ‘/4“ 4 3 16 30 50 100 zm 325 SIZE PASS'NG
. . : : 3 100.0
: . 2" 97.4
: \ : 1172" 91.7
E \ : 1" 78.4
g : ‘ % 67.7
rd .
g \: 1/2" 57.5
60 : "
< 3/8 48,5
- 174"
& No. 4 36.1
& . No. 8 29.4
a 2 : . No. 16 22.8
: No. 30 13.0
Py,
20 No. 50 3.9
\\ No. 100 1.5
10 T No. 200 C.9
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SI7ES SAND SIZES FINES MAX. SIZE | % > 3v
% % % % % %
COARSE FINE COARSE MEDIUM FINE.
. W e a Ne. No. No. No. No. No. No.  No. SIEVE  PERGENT
o2 % N W W ] 16 kN 50 100 200 3% SIZE | PASSING
100 . - . " po
%0 2
112"
80
ppe
g n 34"
‘o 1/29!
% 6 -
< 3/8
L 50 74
g No. 4
& No. 8
w
o No. 16
No. 30
20 No. 50
0 No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS —R.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES Y60
NOHTHEHN DEVELOPMENT + GEOTECHNICAL DIVISION
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SUMMARY OF LABORATORY TEST DATA
FOR
SUITABILITY OF AGGREGATES IN CONCRETE

PETROGRAPHIC ANALYSIS
COARSE AGGREGATE

TOTAL

ROCK TYPE CLASSIFICATION WEIGHTED

COMPONENT %
Quartzite Strong to very strong, Good 25.6
Quartzitic Sandstone 1.7
Sandstone 36.5
Limestone 9.9
Chert & Chert-like Potentially reactive, Fair 26.3
rocks

PN:= 153 INTERPRETATION: Poor quality for aggregate 100.0

SOUNDNESS OF AGGREGATE - SULPHATE TEST

COARSE AGGREGATE: LOSS= 0_.47%
FINE AGGREGATE: LOSS= 10.53%

OTHER TESTS ORGANIC IMPURITIES TEST
LIGHTWEIGHT PIECES IN AGGREGATE: FINE: 0.27% NUMBER 2
COAL REMOVED
SPECIFIC GRAVITY: FINE: 2.62, COARSE: 2.63 COAL & ROOTLETS
REMOVED :
WATER ABSORPTION: FINE: 1.80%, COARSE: 0.98% COAL CONTENT : (0.27%

COMMENTS: Sulphate Test was performed for 5 cycles in Magnesium Sulphate solution.
Specific Gravity Test was performed at 20°C.
Lightweight Pieces were determined by floating on Zinc Chloride solution
with a Specific Gravity of 2.0.

GOVERNMENT OF CANADA TEST PIT NO.

] R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT OF IDND|AN AFFAIRS / CONSULTING ENGINEERS & PROFESSIONAL SERVIGES Y60-2A(e)

AN
NORTHERN DEVELOPMENT

* GEQOYTECHNICAL DWISION
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DEPOSIT Y61

Setting : Deformed preglacial gravel and sand along the coastal escarpment.
Located 10 miles southeast of Kay Point.

Material: Gravel; well graded, fine to coarse, some sand.

Volume : 8,500,000 cubic yards total.

Assessment : Only part of the escarpment face exposes good quality granular material.
The clean excavation of good quality granular material is difficult
because of the stratified nature of the deposit. Coastal retreat
would be increased by development of this deposit.

Airphoto No.: A14406-49 Approx. Scale: 1"=6000"
Deposit Outline - R.M. Hardy Test Pit o
Deposit Outline - Others S — g Exposures ey
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DEPOSIT Y6l

SETTING

Deposit Y6l consists of deformed preglacial gravels and sands
exposed along an escarpment and associated steep ravines, and is located
10 miles southeast of Kay Point. The crest of the escarpment rises 200
feet above sea level along this part of the coast. The stratigraphic
sequence consists of 4 to 20 foot thick beds of sand and gravel inter-
bedded with 2 to 20 foot beds of silt and silty sand containing peat
layers. Thinner beds of silt are contained in beds of oxidized sand and
gravel. The above sequence has been deformed and is repeated on expo-

sures due to folding and faulting.

The cliffs are generally bare of vegetation and are eroding,
although coastal retreat has recently been insignificant in this immediate
area. Their stability probably retards the rate of coastal retreat
along a portion of the coast lateral to Deposit ¥Y6l. The beach at
Deposit ¥6l is narrow and gravelly. The upland above the crest of the
escarpment is well-drained and covered by sedge tundra with scattered

dwarf shrubs.

South of Deposit ¥61, a narrow band of deformed sediments,
morainal deposits, and outwash is bordered by the Deep Creek/Babbage
River fluvial system. The surrounding area provides feeding and staging
ground for waterfowl. The Beaufort Sea serves as a feeding area for

fish and Beluga whale. Raptors may nest along these cliffs.

MATERIAL

Deposit Y6l contains good quality granular material consisting
of stratified, oxidized, fine to coarse gravel with some sand. Thin
silt beds are present in some of the strata. Pebbles, rarely exceeding
2 inches, are mainly rounded to subrounded sandstone and quartzite with

rare quartz and chert. Shale is common in the fines.
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These granular materials are well drained and have negligible

ice contents.

VOLUME

The total volume of 8,500,000 cubic yvards is based on the
observation that only one guarter of the strata in the cliffs appears to
be granular materials. Annual extractable volume was not calculated
because the deformed and interbedded nature of the strata would make

annual volumes extremely variable,

DEVELOPMENT

Excavation at Deposit ¥61 would be difficult because of the
interbedded nature of the deposit. Large volumes of fine-grained sedi-
ments would need to be separated from the granular material and then
wasted in order to obtain clean granular material for construction
requirements. Coastal configuration would require that large stock-
piles be placed at the top of the cliffs or aleng the coast to the west

where the adjacent upland slopes gently to sea level.

Access to the deposit is good as it borders the Beaufort Sea.
Inland access would be more difficult as it involves not only ascending
the escarpment at Deposit Y61, but descent of a similar slope onto the

Babbage River/Deep Creek fluvial system.

Development would involve major environmental disruption,
especially of the aesthetics, relative to the volumes that might be
obtained. Extraction of material from this segment of the coast would

also hasten coastal retreat in the vicinity.
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TEST HOLE LOG

&)
cle |3 Q || ~
EAE I |Fulk
T |22 =3 MATERIAL <0 0 T OTHER
S DESCRIPTION a9 9:5' E INFORMATION
S L o w
) ov
S g |zs|°
X UF
% -
P
=
_‘wqo _Logged
. Exposed interval
" GRAVEL - well graded to 2" size, and begins 150' below
fine to coarse sand, subrounded crest of cliff
to rounded, some platy, dense. 7
Lightweight Pieces -
‘ Fine Aggregate: 0.26%
e 1
sM jfﬁif SAND - fine, and silty fines, layered 7
Q?k brown, wet.
- RN 4
@}J:
ok } ]
}Yf:
i
SNNG
o L ]
; A
190 ..{_.r—.l;, 1
el
‘ BREN
195 "-f"-?'l'-' -
}}ng1sao
GW plerest GRAVEL - some sand, occasional cobbles
200 Pe®sel201057 and boulders to 2 cu. ft. 7
1 -approx. sea level. ] Sample from 150'-164"
Bottom of Pit
DATE: Oct. 1, 1976. LOGGED BY: SA DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. ¥61-A(e)

AND
NORTHERN DEVELOPMENT

CONBULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SHEET 1 OF ]
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TEST HOLE LOG

- ) o |wel .
e §E§ I T (Sw -
w o 3
T 1§62 =8 MATERIAL <g Eg T OTHER
£S5 |o- DESCRIPTION c3|eq| k INFORMATION
L1572 w P w
SW I SAND - well graded, and fine gravel, or Logged
trace silty fines, subrounded to Exposed interval near
14 rounded, stratified, rust to {base of 200' cliff.
black. Lightweight Pieces -
2 Fine Aggregate: 0.27%
3 S i ]
no gravel sizes, dark brown,
damp.
4 - 4
5 pief® : : .
GW [*,*.*{ GRAVEL - well graded to 2" size, little
» 9 8
D00 fine to coarse sand, occasional
6 - SO0 cobble, subrounded to rounded, i
}kk' rusty brown.
Patele
. e b
7 p o2 7.0
Bottom of Pit Sample from 0'-3.0'/
5.0'-7.0"
8 - 4
4 4
4 4
| 1
DATE: Oct. 1, 1976 LOGGED BY: CPM DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. ¥61-B(e)

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES

+ GEOTECHNICAL DIVISION
SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

GOVERNMENT OF CANADA
DEPARTMENT OAF;IIDND‘AN AFFAIAS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIQNAL SERVICES
= GEQOTECHNICAL DIVISION

SAMPLE _Y61-a(e) DEPTH___150,0'-164.0" LAB TEST NUMBER
DATE SAMPLED Oct. 1, 1976 SAMPLED BY SA 98HA
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3
14.9 %| 42.3 %[12.8 % 15.0 % 12.4 %l 2.6 % 1%" 0
COARSE FINE COARSE MEDIUM FINE
. . 1o omm No. No. No. No. No. No. No.  No. SIEVE | PERCENT
w32 e 1t % % Y W 8 16 2D 50 00 200 5 SIZE PASSING
: : : : 3 100.0
. . : R 100.0
w“ : \\ : : Ti/2" 100.0
: \ : 1" 93.6
9 7 . : 34 85.1
2 : 172" 72.0
g B0 : 38" 61.7
- . 14"
'_
@ \\ No. 4 42.8
&£ TN No. 8 36.0
& : ~ No. 16 31.1
: \\ No. 30 24.4
20 v No. 50 11.3
1 : No. 100 4.3
0 ——— No. 200 2.6
0
SAMPLE __Y61-B (&) DEPTH_ 0'=3.0"'/5.0"'-7.0" LAB TEST NUMBER
DATE SAMpLEDOCt. 1, 1976 SAMPLED BY CPM 99HA
GRAVEL SIZES SAND SIZES FIRES MAX. SZE | % 5 3"
15.9 % 41.6 <«[12.5% 14.5 «%| 1lo.8 9wl 4.7 % 2n 0
COARSE FINE COARSE MEDIUM FINE
R Ne. No. No. Na. No. No. No.  No. SIEVE | PERCENT
o W % W Wy ] 16 30 50 00 200 25 SIZE PASSING
100 ﬁ\ . r 3" 100.0
%0 Z . : 2" 100.0 |
: 5\\ : 11/2" 98.8
0 N B 51.5
g n : _ : 34" 84.1
z ; :\ : 72 72.3
< 6 : : : 38" 62.0
- : - \ 174"
z : \ No. 4 42.5
3] N
5 . No. 8 32.1
o : No. 16 26.0
\\ No. 30 19.2
20 No. 50 10.8
10 Ng. 100 6.4
. —— No. 200 4.7
DEPOSIT No.

Y6l
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DEPOSIT Y62

Setting : Terraced remanents of coalescing outwash fans along inland edge
of ridge running between Kay and King Point. Located 10 miles
southeast of Kay Point.

Material: gravel; well to poorly graded, fine to coarse, some sand.

Volume : 18,000,000 cubic yards total.

Assessment : Contains some good quality granular material. Significant over-
burden depths were noted. Massive ice may be present at depth.
Access is fair.

Airphoto No. :  A14406-48 Approx. Scale: ju_5700:
Deposit Outline - R.M. Hardy Test Pit ©
Deposit Outline - Others A & A Exposures e
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DEPOSIT Y62

SETTING

Deposit Y62 consists of coalescing outwash fans that are
located on the southwestern edge of the ridge running along the Beaufort
Sea coast between Kay and King Points. The fans slope gently to the
southwest where they are separated from the Deep Creek floodplain and
inset thermokarst basins by 35 to 100 foot scarps. These scarps are
generally stable, although a few slump blocks and unstable slopes sug-
gest that some massive ice may be present within the deposit or in
sediments underlying it. This deposit has been previously designated as

Source Area 20 by Klohn, Leonoff Consultants Ltd.

Except for a few areas on the eastern part of the deposit,
most of the deposit is covered by 5 to 10 feet of ice-rich peat and
organic silts. The deposit is moderately well to imperfectly drained,
except near scarps and on the eastern part where drainage is improved.
Locally these well drained areas are covered by a polygonal pattern of 1
to 5 foot deep trenches. The active layer is 1 to 2 feet thick under
overburden and in excess of 5 feet in areas free of overburden. Ground-
water is present above the permafrost table on flatter areas away from

scarps.

Most of the deposit is covered by tundra consisting of sedge
tussocks, moss and dwarf shrubs. Better drained parts have broken cover
of Dryas, grass, and dwarf birch. On stabilized scarps willows and

dwarf birch, 3 feet high, are present.

The deposit is bordered on the northeast by deformed marine
deposits having a blanket of ice-rich till. A complex of rolling to
hummocky ice-rich morainal and flat peat-covered floodplain deposits lie
to the southwest. This area provides habitat for caribou, Arctic fox
and grizzly bear, and is a critical staging area for snow geese. Lake
trout, northern pike, lake cisco and whitefish are known to overwinter

in larger adjacent lakes.
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MATERIAL

Deposit Y62 contains fair to good quality granular material
consisting of stratified, well to poorly graded, fine to coarse gravel
with some sand. Few cobbles, & inches in size, are scattered over the
surface at the eastern end of the deposit. Larger clasts are mainly
subrounded to rounded sandstone with some conglomerate, guartzite, shale

and rare chert.

VOLUME

The estimated volume of 18,000,000 cubic yards is based on a
depth of 40 feet with allowance for significant massive ice. Exposures
and bank morphologies suggest that the granular materials are at least

50 feet thick.

Annually, 5,800 cubic yards per acre could be extracted by
conventional techniques assuming yearly recoverable depths of 4 feet,

which would be reduced during early development by overburden removal.

DEVELOPMENT

Limited develcopment of this deposit should be initiated by
excavating material from well-drained areas having little overburden and
along scarps, where natural drainage can be easily maintained. Exten~
sive excavation would involve the removal and disposal of significant
overburden. Excavation to greater depths would require plans for manage-—
ment of ground ice. Pits could be left as benches that would blend into

the surrounding terrain with minor grading upon abandonment.

Although local scarps would need to be traversed, gentle
slopes are available for direct access to the coast. The floodplain of
Deep Creek and fluvial system of the Babbage River provide inland access.
Slopes toward the coast would need to be treated with caution to avoid

initiating thermokarst processes.
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Development of Deposit ¥62 should be planned to minimize
interference with the staging activities of snow geese or local fish
populations. Deposit Y62 lies within the proposed Arctic Wildlife

Preserve, which may restrict development.
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TEST HOLE LOG

~ o O (Wl
E 322 I [FulE
T |52 (23 MATERIAL Solul| 5 OTHER
& |5 [o- DESCRIPTION c9leq| & INFORMATION
815 |3 8 (52| 4
> 13 = |z>
GW '::::: GRAVEL - well graded to 3" size, and UF Lightweight Pieces -
SO0 fine to coarse sand, subrounded Fine Aggregate: 0.07%
11 [orere to rounded, light to dark brown, .
e, wet below 2'.
21 . y
37 4
Bottom of Pit Sample from 0'-3.0'
4 4
g 4
. 1
DATE: Sept. 19, 1976 |LOGGED BY: GCD DAWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y62-4

DEPARTMENT %F INDIAN AFFAIRS

ND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVIGES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

=i
~ la |© 0 jw
L3313 : (sl
T |52 g8 MATERIAL <o ._._.‘:’ iy OTHER
a o> (¢~ DESCRIPTION s3|9%| & INFORMATION
g ao% |2 w |c2| w
@ (O o 0¥ A
@ = |z5
TT .
Pt 7 i|qs PEAT UF Organic Color: #5+
ML SILT - low plastic, trace fine to medium Coal Removed: #2
14 sand, brown. 1.. . .
13 Lightweight Pieces -
+ Nx |7 |Fine Aggregate: 0.23%
o 18 . . U+ 0% 17
24 GP oooc GRAVEL - fine, and fine to coarse sand, g o Ve .
o © subrounded to rounded, becoming | °¢20%
0° rounded and coarser to 2" size atp o]
3 ®o, 2.5', cherts, sandstones, trace |° o 4
e 0 friable gravels, oo
S og P o
4- °o 0 ° o ]
°°o oo
8o°c pogoc
o o [+]
5 ooo Q0 i
o d 2,°
o
'oo o Do o |
6 OO 59 oo
Bottom of Pit 1 Sample from 1.8'-5.9!'
7] 4
! :
DATE: Sept. 20, 1976 |LOGGED BY: GCD DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. Y62-B

DEPARTMENT %I;:DNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

= le |2 SE -1
L1331 z |FY|E
T (82|23 MATERIAL folu| £ OTHER
E|2s (e DESCRIPTION 69197 E INFORMATION
wio”|= w |Z2| w
e 13 e (23] °
pt |t -_‘; PEAT - organic cover. UF
OL |7|7]9] SILT - organic, low plastic, black.
o Tr 1" lice lenses to %".
T[T Vs
0%
21 TI7|7 .
777
37 J
TT|F
4 ITI?|a0
Bottom of Pit No sample taken.
51 J
DATE: Sept. 19, 1976 LOGGED 8Y: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF

GOVERNMENT OF CANADA
DEPARTMENT %FNBNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

+ GEOTECHNICAL DIVISION

TEST PIT NO.
Y62-C

SHEET 1 OF 1
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TEST HOLE LOG

—~ Q O |We
L a w
T |59 =8 MATERIAL <o ._u% I OTHER
il R DESCRIPTION 62|23| & INFORMATION
815° 2 g (828
L 2 [zs5]°
{74 .
SM }{}-[-1:]- SAND - fine to medium, little silty (9)3) Top of exposure at
R fines, organic, light brown. Y62-D(e) 10" in
14 }{}.‘[I} elevation below ground
1.11{[{ surface at Y62-C on
{}'['t:]'f nearby crest of out-
2 1 ]‘i:l:‘t'f'l: wash fan.
Ldes . : ;
AAR Lightweight Pieces -
3| GHW Lessst| GRAVEL - well graded to 3" size, and |Fine Aggregate: 0.19%
:::::: fine to coarse sand, trace silty
0 fines, rootlets to 5.0' depth,
44 Cogers subangular sandstones, angular
:::::: shale fragments, dark brown,
b:o:o: wet.
59 e
R
LI K J
6] |
...G..
74 e
I.O.Q.
rerete
81 e
... -
l.. ¢
%
'.'..“
P.....l
..l.l‘
10 ':':‘.10.0
Bottom of Pit Sample from 2.5'-10.0"'
11 -
.
DATE: Sept. 19, 1976 |LOGGED BY: JDF DRWN BY: MB/vh CHKD BY: GCD/TJF
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. ¥62-D (e)

DEPARTMENT OF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEGTECHNICAL DIVISION

SHEET] OF 1
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GRAIN SIZE ANALYSIS

SAMPLE Y62-A DEPTH 0'-3,0" LAB TEST NUMBER
DATE SAMPLED S€Pt- 19, 1976 gamprep BY GCD 18HA
GRAVEL SIZES. SAND SIZES FINES MAX SIZE | % > 3~
18.5 | 36.1 %| 9.4% 18.0 % 13.5 %[4.5 ¢ 3" 0
COARSE FINE COARSE MEDIUM FINE
. 1w ae No. No. No. No. No. No. No.  No. SIEVE ] PERCENT
a3 i % W W 8 16 30 50 100 200 W05 SIZE PASSING
100 : : : 3 100.0
% N 2 98.0
: 1172" 95.7
80 : 1 87.6
g 7 y : 4" 81.5
z N 172" 70.0
Z 6 : \ 38" 61.5
o . ;
- \ 1/4"
z :\\ No. 4 454
c&; : - ~ No. 8 36.6
& No. 16 30.1
No. 30 23.3
20 \ No. 50 14.0
\ No. 100 7 - 2
0 e e— No. 200 4.5
0
SAMPLE Yo2-B DEPTH 1.8'=-5,9" LAB TEST NUMBER
DATE SAMPLED _Sept. 20, 1976 sampLep BY . GCD 19HA
GRAVEL SIZES SAND SIZES FINES MAX SZE 1 % > 3"
15.4 % 40.4 %|11.2% 18.0 % 8.9 %l 6.1 % 3" 0
COARSE FINE COARSE MEDIUM FINE.
W rn am No. No. No. Na. No. No. No.  No. SIEVE | PERCENT
0 3 2% 1% % e W 8 16 k) 50 100 200 328 SIZE PASSING
: : : : 3 100.0
90 ) : 2" 100.0
80 \\ : 112" 98.2
: \ 1 90.9
2 ; : 3/4” 84.6
2 3\\ : 172" 73.2
g ' \ 3/8" 64.2
= R
Z TN
§ NG :0; 44.2
& TN 0. 35.6
a ™. No. 16 27.0
\\ No. 30 19 2
X \ No. 50 11.8
No. 100 7.9
10 ~t— No. 200 6.1
0 :
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. Y62
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NOHTHEHN DEVELOPMENT = GEOTECHNICAL DIVISION

- 325




GRAIN SIZE ANALYSIS

GOVERNMENT OF CANADA

DEPARTMENT OFI;I bNDIAN AFFAIRS

A
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOQCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SAMPLE ¥62-D(e) DEPTH 2.5'-10.0" LAB TEST NUMBER
 DATE SAMPLED .Sept. 19, 1976 gsAMPLED BY JDF 149B
GRAVEL SIZES SAND SIZES Fines T MAX SIZE [ % > 3¢
16.8 %] 31.1 %] 9.6 % 23.5 % 15.0 % 4.0 Y% 3" 0
COARSE FINE COARSE MEDIUM FINE
. . v Aw No. No. No. No. No. No. No.  No. SIEVE PERCENT
w32 e "% W W W os 8 8 30 50 W 200 25 SIZE | PASSING
, : : : 3" 100.0
% Z N ; 2" 94.4
: , : : 11/2" 91.6
. - N .
B0 . : \ E 1n 87 . 3
(z.'J 70 ._ RYZ N 83.2
g ; 172 75.2
& "N 3/8” 69.2
= 5 : \ 1/4"
& : \.\ No. 4 52.1
g . ~ No. 8 43.6
W 2 . NG No. 16 33.6
5 \\ No. 30 24.0
20 v N No. 50 13.6
10 . \ No. 100 6. 1
N No. 200 4.0
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED 8Y
GRAVEL SI7ES SAND SIZES fmes I MACSZE [ % > 3"
% % % % % %
COARSE FINE COARSE MEDTUM FINE
Y v No. No. No. No. No. No. No.  No. SIEVE | PERCENT
0 27 W RN W 8 16 30 50 00 200 X5 SIZE PASSING
. H - . 3\!
m 2!!
0 1172
e
2 n ye"
2 172
< % : 3/8"
[ : 1/4”
é No. 4
E . No. 8
a . No. 16
: No. 30
20 No. 50
10 No. 100
No. 200
0 s
DEPOSIT No.

Y62
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Setting : Low terraces and floodplain along the middle reaches of the
Babbage River.

Material: Gravel; well graded, and sand, variable fines.

Volume : 27,000,000 cubic yards total.

Assessment : Contains fair to good quality material. Overburden, permafrost,
groundwater, and the geometry of the deposit relative to the
Babbage River, will limit extraction. Access is good along the
Babbage River.
Recoverable volume may be limited to 3,800,000 cubic yards.

Airphoto No. : A14406-46 Approx. Scale: jw=s5gp0"

Deposit Outline - R.M. Hardy Test Pit 0]
Deposit Outline - Others — c— e Exposures s
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DEPOSIT Y64

SETTING

Deposit Y64 consists of narrow active floodplain and low

terraces along the middle reaches of the Babbage River.

The active floodplain consists of large point bars having
numerous scour channels to 4 feet in depth. The point bars are well-
drained and free of overburden. Over half of the active floodplain is
more than 6 feet above low water levels. The active layer is in excess

of 6 feet under the active floodplain.

The low terraces and vegetation-covered floodplain stand 8 to
15 feet above low water levels. Their surfaces are occasionally dotted by
small hummocks. These low terraces generally have thin peat cover and
1% to 3 feet of sandy silt. The active layer is probably 1 to 3 feet
deep.

Stabilized floodplain and low terraces are often covered by
willow thickets, 4 feet in height. Tracks indicate browsing by moose.

The Babbage River is a migration route for Arctic char.

Deposit Y64 is flanked by poorly-drained peat-covered terraces
and ice-rich rolling morainal deposits. This terrain provides staging

and feeding areas for waterfowl.

MATERIAL

Depos