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1.0 SUMMARY

This report outlines the results of an assessment of granular
material sources near the community of Tuktoyaktuk, Northwest Territories,
as requested by the Department of Indian Affairs and Northern Develop-
ment (DIAND). The principle objective of the study was to locate at
least 10 million cubic yards of sand and gravel with an emphasis on
finding major deposits or stockpiling sites with year-round access from
Tuktoyaktuk. The study area encompassed approximately a 30 mile radius

around Tuktoyaktuk, including near shore and offshore areas.

A total of 22 potential sources of granulgr materials were
investigated, some of which were previously identified by industry or
government agencies. Each deposit investigated is documented with an
individual deposit report, including an airphoto covering the immediate

area. All deposits are shown on a location map of the study area.

The reports for individual deposits identify the geographic
setting and describe the geology, geomorphology, drainage conditions,

ice contents, overburden and vegetation cover.



Descriptions of materials were established from observations
of natural exposures, detailed logs of exposures and test pits, and
laboratory tests on representative samples. Estimates of extractable
granular material volumes are based on conservative estimates of extrac-
tion depths and areas suitable for extraction within fhe outlinea

deposits. Comments relevant to future development are given for each

deposit.

Granular materials within the study area are found in glacio-
fluvial deposits such as outwash plains, kame complexes and eskers; in
coarse—-grained marine deposits on beaches, spits and shoals; and in

underwater sediments.

A total estimated volume of extractable granular materials of
70.7 million cubic yards, including 9.5 million cubic yards of gravel,

was mapped in this study.

Six granular material deposits were identified as possible
primary sources for the community of Tuktoyaktuk. These include three
glaciofluvial deposits east of Tuktoyaktuk, twd coarse-grained marine
deposits to the southwest and northeast of the Community, and  the under-

water deposit in Tuktoyaktuk Harbour. These deposits contain an estimated
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total extractable granular materials volume of 19.4 million cubic yards,
including approximately 3.5 million cubic yards gravel. Current minimum
development costs for these deposits are estimated to range between
$4.00 to $5.00 per cubic yard for dredged harbour bottom materials, and

$8.00 to $10.00 per cubic yvard for material from other sources.

Further investigations are required to establish development
plans for the three primary glaciofluvial deposits and for the harbour
bottom deposit. Details for these investigations are outlined in each

applicable deposit report.

A number of deposits to the south of Tuktoyaktuk could be
considered for development after construction of the proposed Inuvik to
Tuktoyaktuk Highway, as closer sources become depleted. A recommended

order of priority for development of these deposits is given.



2.0 INTRODUCTION

The Government of Canada, through the offices of the Depart-

ment of Indian Affairs and Northern Development, commissioned R. M. Hardy

& Associates Ltd. of Calgary to carry out an assessment of granular
material sources in the vicinity of Tuktoyaktuk, N.W.T. The principle
objective of the study was to locate at least 10 million cubic yards of
sand and gravel with an emphasis on finding major deposits or stock-
piling sites with year-round access from Tuktoyaktuk. The study area
encompassed approximately a 30 mile radius around Tuktoyaktuk, N.W.T.,
including near shore and offshore areas. Most distant sources investi-
gated were located near the proposed Inuvik to Tuktoyaktuk Highway

alignment.

The work was formally authorized by the Department of Supply
and Services Contract Serial Number OSU77-00133. The official com~-
munique to proceed with the study was received from the Department of
Supply and Services by telex on July 13, 1977, and work was initiated
immediately. The study was carried out in accordance with the "Terms of
Reference" in Appendix A of the contract, which is outlined under

"Scope" in Section 3.0 of this report.



The field work for this study, including field reconnaissance
and demobilization was completed on July 27, 1977. A total of 22 deposits
were investigated during the field program, all of which are documented
in this report. The success of the field work was enhanced by the
cooperation received from the Territorial Land Use agency and other
northern based government and industry organization. In particular, we
wish to acknowledge the courteous help received from Mr. Ed Chapman and
his staff of the Polar Continental Shelf Project for the rides, provided
to the Tuktoyaktuk airstrip in the early morning when local taxis were

unavailable.

3.0 SCOPE

The principle objective of this study, as stated in the "Terms
of Reference" given in Appendix A of the Contract, was to locate at
least 10 million cubic yards of sand and gravel with an emphasis on
finding major deposits that have access from Tuktoyaktuk. Data on the
location, quantity and quality of granular materials in the following'

type of deposits was to be investigated and compiled:



(i) Those accessible by dredging, or other means, located under

lakes, in the harbour, or offshore;

(ii) Those located on offshore islands including abandoned arti-

ficial islands;

(iii) Those accessible following construction of the Inuvik to

Tuktoyaktuk Highway; and

(iv) All others, including those listed in the 1973 "Granular

Materials Inventory".

The study was to include a detailed breakdowh of the costs of developing

each of the major deposits identified.

The Department of Indian Affairs and Northern Development had
previously commissioned a Granular Materials Inventory of the Tuktoyaktuk
area in 1972-73, and 14 sources within a 10 mile radius and two sources

about 17 miles from the Community were located.

Ten of the sources, containing an estimated 2 million cubic
yards of construction material, were considered suitable for develop-

ment. However, the more accessible sources, mainly spits, bars, and



beaches are being rapidly depleted during a time when the demand for
construction materials in the Tuktoyaktuk area for éommunity»and indus-
trial purposes is continuing to increase. Recent estimates place the
requirement for granular materials in the next five years as high as
10 million cubic yards and indicate the need for the location of more

granular materials and a plan for their systematic development.

4.0 PERSONNEL AND EQUIPMENT

4.1 Personnel

Project management was carried out by Mr. T. J. Fujino,
P.Eng., of R. M. Hardy & Associates Ltd. His responsibilities included
the management of sub-consultants and subcontractors, as well as admin-

istration and management of the project team.

Mr. N. Hernadi, P.Eng., of R. M. Hardy & Associates Ltd. acted
as project engineer. His responsibilities included the planning and
administration of logistics support, supervision of the field team,
organization of laboratory and specialist services and preparation of

the final report.



Dr. V. N. Rampton, of Terrain Analysis and Mapping Services
Ltd. acted as sub-consultant to R. M. Hardy & Associates Ltd. on this
project, and was responsible for technical input and supervision of the
field work. Dr. Rampton assembled and reviewed reports and data des-
cribing potential deposits of granular materials in the area, carried
out an airphoto interpretation and field reconnaissance of the area in
order to select deposits to be investigated, located test pits, evaluated
deposit depths and horizontal extents, evaluated overburden thicknesses,

and located test holes to determine overburden thicknesses.

Mr. G. Daw, P.Eng., was the geotechnical field engineer and
was responsible for the direct supervision and field management of the
test pitting operations. Mr. Daw also aséumed responsibilit§ for direct
supervision and coordination of the laboratory testing program, and of
the drafting and clerical functions, as well as printing of the final

report.
4.2 Equipment
A Bell 206B Jet Ranger Helicopter was contracted from Okanagan

Helicopters Limited‘®s Inuvik Base for the geological reconnaissance and

was also used for test pitting operations. This helicopter has the
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capacity to transpcrt a three man crew with some eguipment and samples.
A water bucket made from two 45 gallon drums was slung separately where

water jetted test holes were required.

Pits and exposures were usually excavated with pick and
shovel. BAs backup, a Cobra gas powered jack hammer was taken to break-
up frozen material where encountered. Due to the careful selection of
test pit locations in areas where the active layer was below the nominal
test pit depth of four feet, the Cobra was used only once during the
field program. Photograph 1 depicts a typical test pitting operation,

with the support helicopter shown in the background.

As a check on depth of overburden over granular layers in
areas where the active layer was close to the ground surface, a method
of water jetting was emploved. A three horsepower gasoline powered
centrifugal pump was used to pump water from nearby lakes, through
1-3/4 inch diameter éoilapsable hoses, of 50 foot lengths. Water was
raised to heights in the order of 50 feet, although higher heads could
be pumped. A one inch diameter water jetting pipe, and a pressure
relief hose were attached through a "T" connection to the end of the

discharge hose. The pipe was used in two four-foot sections, giving a



maximum depth range of eight feet. This portable system was very effec-
tive in washing through unfrozen silts and sands, and melting through
frozen silts and sands. Water jetting generally advanced at a rate of
1

» foot per minute through frozen overburden. A typical water jetting

operation is shown on Photograph 2.

Water jetting progress would essentially cease on enccuntering
granular materials, and a metallic “clunk" would result when the pipe
was lifted and dropped in the hole. If circulation was maintained, the
test hole would gradually advance as the binding matrix of silts and

sands around the granular material was washed away, and the gravel was

displaced.

The water jetting method of determining overburden depth was
found to involve much less time and effort than test pitting in frozen
overburden. All water jetted test holes were drilled close enough to
lakes to permit pumping of water directly, and slinging of water in the

water bucket was not required.
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Photo 1

Typical Test Pitting Operation

Photo 2

Typical Water Jetting Operation



5.0 INVESTIGATIONAL PROCEDURE

5.1 Literature Review and Initial Office Study

Previous reports on granular material inventories in the
vicinity of Tuktoyaktuk prepared for private industry and for the
Department of Indian Affairs and Northern Development, reports and data
on potential borrow sources along the proposed Inuvik to Tuktoyaktuk
Highway produced by Department of Public Works, maps and reports of the
surficial geology produced by the Geological Survey of Canada, and
bathymetric charts for the Tuktoyaktuk area were reviewed initially.
These data served as baseline information for airphoto interpretation to

select favourable areas of potential granular material deposits.

A total of 66 locations that warranted more detailed on-site
investigation were identified by airphoto interpretation. This phase of
the study was completed shortly after the effective commencement date
for the investigation. & Land Use application was then submitted for

the field program.
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5.2 Geological Field Reconnaissance

Based on the results of the initial office studies and air-
photo interpretation, Dr. V. N. Rampton carried out a ground check of
the 66 locations selected., Of these, 38 locations were considered
sufficiently promising to warrant‘additional detailed field investiga-

tion.

buring this phase of the investigation, the outlines of pros-
pective borrow sites were delineated on 1 to 50,000 scale topographic
maps and corresponding airphotos. A preliminary evaluation of the
geometry of the deposits, quality of the deposits, and thickness of
overburden was undertaken. Exact locations for test pitting, sampling
and water jetting were designated and were clearly marked with flagged

stakes.

5.3 Frield Investigation

The field crew, consisting of the field engineer and a
technician, was employed for this phase of the investigation. A
northern labourer was also employed for a short period during the field

program.
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The detailed field investigation consisted of one or more of
the following types of field procedures, as specified during the geo-

logical field reconnaissance:
{i) Test pitting;
(i1) Logging and sampling of exposures; and
{iii) Water jetting.

Test pits were generally excavated over a 12 fo 15 square foot
area, and to depths of approximately four feet. Generally, based on
vegetation cover, test pits were selected in areas where the active
layer was estimated to be thickest. Where organic material, or vegeta-
tion was present at the surface, it was carefully removed and replaced
after the test pit was backfilled. A total of 48 test pits were

excavated.
The upper portions of existing exposures were cleaned of slope

wash to expose the material for logging and sampling. Logging generally

extended 10 to 12 feet below the crest of exposures. Based on field

- 14 -~
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observations, assumptions were made concerning the nature of the
materials over the lower parts of slopes covered by talus. Nineteen

exposures were investigated during this field program.

Water jetting was employed at seven locations to delineate
depths to granular material and the thickness of unfrozen and frozen
overburden. Unfrozen overburden could be distinguished from frozen
overburden by the rate of test hole advancement, as the advancement of
the test hole was significantly slower through the frozen material.
When granular material was encountered by the water jetting pipe, test
hole advancement generally ceased, or proceeded at an extremely slow
rate, After granular material was encountered, a distinct "clunking"
sound was also audible when the pipe was dropped to the bottom of the

test hole.

When test pit excavation, or cleaning of exposures was com-
plete, detailed logs were made of the exposed vertical walls. Quali-
tative logs based on observations during the water jetting procedure

were also prepared for all water jetting locatioms.
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The number of samples of granular materials returned to the
laboratory was limited due to limited scope of this investigation.
Ther2fore samples were collected only at 70 percent of the test pit and
exposure locations. This yielded a total of 51 representative samples,
which were returned to our Calgary, Alberta laboratory. The criteria

for collecting granular material samples were as follows:

(i) Predominantly sandy deposits were sampled only at locations

relatively close to Tuktoyaktuk;

(ii} A single sample was obtained where the granulaf materials “l.

encountered within a single deposit were similar at more than

one test pit or exposure.

-

The collected samples obtained generally weighed 70 to 80 pounds,

and were retained in heavy plastic bags to minimize the loss of moisture

and fines.

In addition to sampling and logging, colour photographs were
taken at each site investigated in detail. These included oblique
aerial or surface photos of the site, and close-up photographs of one

vertical face of the test pit or exposure.
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5.4 Laboratory Testing

The testing program on granular material samples returned to

our laboratory included the following tests:

(i) Mechanical Grainsize Analysis ASTM C 136

(ii) Tests for Organic Impurities in
Sand for Concrete ASTM C 40

{iii) Sulphate Soundness Test . ASTM C B8

(iv} Tests for Specific Gravity and
Water Absorption:

- Coarse Aggregate  ASTM C 127

-~ Fine Aggregate ASTM C 128
All tests were performed according to the applicable ASTM
{American Society for Testing and Materials) test procedures published

in the current Annual Book of ASTM Standards,

The results of the laboratory testing program are included in

the individual site reports.
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6.0 IOGISTICS

Authorization to proceed with the Tuktoyaktuk Granular Materials

Inventory Study was received July 13, 1977. A brief description of the

logistical planning and execution of the study is outlined as follows:

(1)

(ii)

(iii)

The office studies, airphoto interpretations and application

for Land Use permits were completed by July 15, 1977.

Dr. V. N. Rampton arrived in Inuvik, N.W.T. on July 14, 1977,

took receipt of the contracted Bell 206B helicopter from

Okanagan Helicopters Ltd. and began his geological reconnaissance,

on route to Tuktoyaktuk, on July 15, 1977;

Field supplies including water jetting apparatus and sampling
equipment were sent'from our Calgary office on July 14, 1977 in
care of Ckanagan Helicopters Ltd., Inuvik. The Cobra jack
hammer was sent directly from the leasor, Atlas Ccpéo Canada

Ltd., in Edmonton;

Mr. G. baw, the field engineer, arrived in Tuktoyaktuk with

the light equipment via Gateway Aviation Ltd.'s Aztec on

- 18 -
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(iv)

July 16, 1977 and commenced the test pitting of unfrozen
deposits. Mr. D. Becker arrived on July 18, 1977, with the
remainder of the eguipment via Northward Airways scheduled
Twin Otter flight. Heavier operations, including water
jetting, commenced.at this time. A locai labourer was
retained for one day, on July 19, 1977, to assist with the

water jetting operations;

Field testing continued until July 24, 1277. Equipment and
samples were shipped on July 25, 1977 via Gateway Aviation
Ltd's DC3 to Inuvik, and then to Calgary by Pacific Western
air freight. Personnel, equipment and éamples arrived in
Calgary on July 26, 1977, and demobilization was completed on

July 27, 1977.

GEOLCGIC AND GEOMORPHIC ANALYSIS OF INVESTIGATED DEPCSITS

7.1 General

The entire area lies within the continuous permafrost zone,

with the active layer thickness varying according to vegetation and
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overburden thickness. The average active layer thickness is in the
order of two feet, and exceeds three feet only where granular materials
are essentially bare of vegetation. Active layer thicknesses in the
corder of six inches or less are encountered in poorly drained, fine-
grained deposits covered by peat. The ground under beaches and other
near shore deposits may thaw to depths of four to five feet during
summer. Massive segregated ice bodies, ice lenses, pingo ice and ice

wedges are common in the area.

The study area is underlain by thick, interbedded glacio-
fluvial sands, deltaic sands and marine clays. Often the upper strata
are capped by till. Extensive thermokarst has led to the development of
lacustrine basins, resulting in the accummulation of lacustrine and
colluvial deposits. Marine deposiﬁs, both coarse and fine-grained, are

located along and near the Beaufort Sea shoreline.

Primary sources of near surface granular materials are glacio-
fluvial deposits, and the coarse-grained marine deposits on beaches,
spits and shoals. Underwater sediments in thermokarst basins that have

developed in glaciofluvial deposits are also potential sources of
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granular materials; these include a number of lakes, lagcons and
probably Tuktoyaktuk Harbour. Potential underwater sources in Kugmallit
Bay were not evaluated because of difficulty and expense of extraction
and stockpiling, and of possible perturbance of ccastline stability near

Tuktoyaktuk.

7.2 Glaciofluvial Deposits

Glaciofluvial deposits in the area between Eskimo Lakes and
Tuktoyaktuk are part of a pro-glacial ocutwash plain deposited as outwash
fans and valley trains. Depressions within these deposits are probably
the results of thermokarst. The surface of the unit is generally flat,
but where depressions are common, it has a rolling or hummocky topo-
graphy. The glaciofluvial deposits often are covered by a variable

thickness of silt and peat.

Scattered groups of kames are found along the northwestern

bank of Eskimo Lakes, as exemplified by Deposits 165, 166, 167 and 171.

In addition, a small esker ridge was identified at Deposit 168,
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Most of the outwash consists of fine to coarse sand, and to a
minor extent gravel. Gravel often is found as a thin layer on the
surface of the outwash plain, as irregular lenses and layers in sand
deposits, and in some instances as channel fillings. The gravel is
generally crudely stratified with variable grading and content of fines.
Most of the glaciofluvial sand is fine to coarse-grained, crossbedded,

and contains rare pockets and lenses of fragmented cocal and driftwood.

In general the sand contains 5 to 20 percent excess ice by
volume, although occassionally excess ice is absent. The gravel is
generally free of excess ice, although some of it contains up to
20 percent by volume. Isolated bodies of massive ice may be present in
the glaciofluvial deposits. Ice wedges are rare except where the sand

and gravel is covered by silt or peat.

7.3 Beach, Spit and Shoal Deposits

Gravel and sand have accummulated on beaches, spits and shoals
through the erosion of till and glaciofluvial materials as the ceastline
has retreated southeastward. Narrow beaches have formed along the edges

of smaller water bodies such as lakes, lagoons, and Tuktoyaktuk Harbour.
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Spits often contain gravel and sand up to six feet in thick-
ness. Along more protected sheorelines, such as those of Tuktoyaktuk
Harbour, beach deposit thicknesses may be as little as two feet or less.

Gravels and sands in these deposits generally contain little excess ice.

7.4 Underwater Deposits

Gravels and sands in the underwater depcsits possibly origi-
nated from a glaciofluvial complex underlain by icy sediments and mas-
sive ice. Their present underwater position may have resulted from
thermokarst development. Gravel can be expected to be concentrated in
upper layers, particularly in shallower water. Wave action and currents
have likely concentrated sand and gravel on shoals and on beaches, both

during thermokarst development and at present.

7.5 2artificial Islands

The nearest artificial islands to Tuktoyaktuk are Kugmallit
and Arnak approximately 15 miles and 40 miles, respectively, northwest
of the Community. Both islands were built by Imperial 0il Limited and
represent inactive wellsites. Each contains about 80,000 cubic yards of
sand above mean water level., It sghould be noted, however, that although
these wellsites are inactive, the available granular materials have not

been abandoned by Imperial C€il Limited.
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8.0 DATA PRESENTATION

B.1 1Individual Deposit Reports

8.1.1 General

The data has been presented so that all information related to
a given granular materials deposit is available as an individual package

in the "Deposit Reports" section.

Deposit numbers are seguential from Deposit 156, in order to
maintain continuity with the Depesit Numbers previously established
during the 1972-73 Department of Indian Affairs and Northern ﬁevelopment
Stage 2, Zone I, Granular Materials Inventory Report. All previously
delinsated sites falling within the area investigated during this study

are identified, and are shown with their respective Deposit Number.
Each Deposit Report is comprised of the following componentsg:
(i) A synoptic page;

(ii) A detailed site report;



(iii) Soil profile logs; and

{(iv) Laboratory test data.

B.1.2 Synoptic Page

A synoptic page introduces each individual Deposit Report. An
airphoto covering the immediate area of the deposit is shown on this

page.

The physical outlines of the deposit investigated, and, where
applicable, of the deposit as previously delineated by others, are shown
on each airphoto. BAlso, locations of test holes, test pits and investi-
gated exposures are shown. The location of the 1975 surveyed, and/or
alternate, route for the proposed Inuvik to Tuktoyaktuk Highway is also

marked on the airphotos.

A brief outline of the Setting, Material, Volume and Assess-—
ment of the individual deposits is given on each introductory page.
Volumes given on this page are the estimated volumes of extractable
granular materials available from the deposit. Figures in brackets,
where given, are estimates of extractable gravel wvolumes that were

included in the total extractable volumes.
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8.1.3 Detailed Site 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:

(i)

(11)

{(iii)

Setting - The deposit location in relation to known carto-
graphical features, and if applicable, the 1975 surveyed,
and/or alternate, route for the proposed Inuvik to Tuktoyaktuk
Highway is given. A brief description of the geclogy and geo-
morphology, as well as drainage conditions (as defined in
Appendix A) and vegetation cover is presented. In addition,
estimates concerning ice content and overburden thickness are
nade. Oblique and close-up photographs of some sites are also

included.
Materigls - Under this heading, the granular materials in the
deposit are classified as excellent, good, fair or poor with

respect to quality, as defined in Appendix A.

Volume - Estimated volumes of granular materials are given

under this heading for all deposits.
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Many of the deposits investigated contain practically un-
limited guantities of granular materials, usually sands.
However, total vclumes may not necessarily be recoverable

due to a number of limitations, such as water levels, exces-
sive overburden, etc. Therefore, an estimate of extractable
volume of granular materials is given for each depogit. These
volumes were calculated by planimetering the outline of the
deposit and using a conservative estimate of suitable extrac-
tion areas and depths within outlined areas. Where possible,
extractable volumes of gravel are also given. All estimates
are based on data from site observationé and airphoto inter-

pretation.

Annual extractable volumes per acre, or per 1000 foot segment
for linear features, that could be recovered by conventional
techniques using dozers, rippers, scrapers and loaders were
calculated for some deposits. These volumes are based on
estimated practical depths of yearly extraction, as_limited by
water levels and/or thawing of permafrost. Changes in these
estimated depths would proportionally change the annual

extractable volumes.

- 27 =



(iv)

(v)

Further Investigations - A& discussion is presented under this

heading dealing with future investigations required, if recom-
mended, to define the extent and distribution of owverburden
and ice content, as well as to fully prove up the guantity and

quality of granular material available in the deposit.

Proposed locations for further drilling operations are shown
on a separate drawing for some deposits. Recommendations are
also given regarding timing for further investigations, based
on factors such as the proximity of the deposit to Tuktoyaktuk
and/or to the proposed Inuvik to Tuktoyaktuk Highway, and the

apparent quantity and gquality of granular materials available.

Development and Management of the Deposit - Recommendations

for the development of the déposit are discussed under this
heading. Also considered are.environmental factors, the
economics of extracting materials, and restoration require-
ments. With regard to economics of material extraction,
factors considered are setting, volume and material quality,
possible methods of haul and haul distance, potential areas
for stockpiling and various extraction techniques as dictated

by the season.
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Approximate minimum costs are given for extraction and haulage
of granular materials from some deposits. These costs are
S

based on discussions with industry personnel who have carried

out similar operations in the Mackenzie Delta area.

8.1.4 Soil Profile Logs

Logs were prepared on a standard form for all detailed field .
investigation sites. Descriptions, symbols and terminoclogy on these

logs are in accordance with the details given in Appendix A.

8.1.5 Laboratory Test Data

Bach individual deposit report includes all laboratory test

results which are pertinent to the specific deposit.

Laboratory test results on samples analyzed only for grain
size distribution and organic impurities in the fine aggregate are
reported on the "Grain Size Analysis" form, with the organic impurities

colour number given on the soil profile logs.
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Test results for samples that were tested for sulphate sound-
ness, specific gravity and water absorption are reported on a form
entitled "Summary of Laboratory Test Data for Suitability of Aggregates
in Concrete". The grain size distribution and organic impurities colour

number are also shown on this form.

8.2 Strig Map

In addition to the site specific airphotos, the location and
shape of each deposit investigated is shown on a strip map at a scale of
1 to 25Q0,000. Deposits investigated and mapped by othefs are also shown
on this map. The strip map was produced using the Naticnal Topographic

System's map series and is presented in Appendix C.

2.0 CONCLUSIONS AND RECOMMENDATIONS

A total of 22 granular material deposits were investigated in
this study. & detailed assegsment of each deposit is contained in the

"Deposit Reports” section of this report. Sources of granular materials
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within the study area that have been previously investigated by other

agencies are identified in the. individual deposit reports and on the

"Deposit Location Map" in 2ppendix C.

Granular materials within the study area are found in glacio-
fluvial deposits such as outwash plains, kame complexes and eskers; in
coarse—grained marine deposits on beaches, spits and shoals; and in
underwater sediments. A summary of the geology and geomorphology of the

study area is presented in Section 7.0 of this report.

A total estimated extractable granular materials volume of
70.7 million cubic yards was mapped in this study. Of this, 9.5 million

cubic yards is estimated to be gravel.

Primary sources of granular materials for Tuktoyaktuk are the
coarse—grained beach and spit deposits to the southwest and northeast of
the Community {Deposits 156 and 157), the underwater sediments in
Tuktoyaktuk Harbour (Deposit 162) and the glaciofluvial deposits east of
the harbour areé {(Deposits 159, 160 and 16l1l). A summary of estimated
extractable volumes of granular materials contained in these deposits is

as follows:
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Deposit No. Extractable Volume of Granular Material
(cubic yards)

Sand and Gravel Gravel Only

156 300,000 60,000
157 1,300,000 130,000
159 4,600,000 900,000
160 4,400,000 700,000
lel 1,900,000 300,000
162 6,900,000 1,400,000
Total 19,400,000 3,490,000

Further investigations are not required to delineate-the

extent of beach and spit deposits (Deposits 156 and 157). These deposits

have already been partially developed. If further extraction is con-
sidered from these deposits, the outer portions of spits should remain
undeveloped, to preserve their general configuration. The current
minimum development costs for these deposits is estimated to be $8.00 to

$9.00 per cubic yard, assuming a five mile winter haul.

Further investigations are reguired to delineate the extent of
granular materijials in the harbour bottom sediments (Deposit 162). Such
investigations should include geophysical profiling, together with

sampling, laboratory testing and office studies. Details of the recom-
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mended studies are presented in the "Deposit Reports" section for

Deposit 162. The current minimum development cost for this deposit is
estimated to be $4.00 to $5.00 per cubic yard, assuming hydraulic
dredging and stockpiling, with a one mile winter haul. The extrac-

tion plan for this deposit should alsc consider the effects of dredging
on the varicus life history stages of fish species present in Tuktoyaktuk

Harbour. Spring and fall dredging will be most critical in this regard.

Further investigations are also required to establish extrac-
tion plans for the glaciofluvial deposits east of Tuktoyaktuk Harbour
{Deposits 159, 160 and 161)., Such investigations should include detailed
field drilling, laboratory programs and office studies. Details of the
recommended studies are presented in the "Deposit Reports" section for
each applicable deposit. The current minimum development cost for these
deposits is estimated to be $9.00 to $10.00 per cubic yard, assuming an

average two feet of overburden removal and a two mile winter haul.

A number of additional glaciofluvial granular material deposits
identified to the south of Tuktoyaktuk should be considered for develop-
ment after construction of the proposed Inuvik to Tuktoyaktuk Highway,
and when closer sources have been depleted. Recommendations for further

investigations are given for these deposits in the "Deposit Reports™
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section for each applicable deposit.. Of these, -Deposits 177 and 171 are
recommended :as highest priority for future development. Other deposits
that could be c¢onsidered for future development, listed in a tentative
order of priority, are Deposits 170, 174, 176, 168, 167 and 172. Actual
priority for their development -may differ, depending on types, quantity
. and quality of granular materials required after construction of the

;proposed-highway. .

As a-.further source of unfrozen granular materials, the off-
shore deposit at Beluga Reef ahd Topkak .Sheoal (Deposit 158) could be

considered for development on a-low priority basis.

Respectfully submitted,

R, M, HARDY & ASSQOCIATES LTD.,

Per:..

N. Hernadi, P.Eng.
Project Engineer
Per:

T. J. Fujino, P.Eng.
Project Manager

Calgary, Albérta.

August, 1977,
K3912
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DEPOSIT 156

Setﬁng: Ocean spits and beach deposits along five miles of coastline
extending southwest of Tuktoyaktuk.

P EE .

Material: Sand, fine to medium grained, some gravel.
Volume: 300,000 cubic yards extractable (60,000 cubic yards gravel).
Assessment: Development possible by summer or winter excavation and winter

haulage across ice. Outer strip of spits should remain unde-
veloped to preserve their general configuration.

Proposed Test Hole A
Test Site (Others) 22]

Airphoto No.: A22884-154, 175 Test Pit
Deposit Outline -(R.M.H.) Exposure
Deposit Outline - (Others) = = === Water Jet

1o3b3R0;

Approx. Scale : 1"=4800"
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DEPOSIT 156

Setting'

Deposit 156 is comprised of a series of ocean spits along five
miles of shoreline extending in a southwesterly direction from approxi-
mately one mile south of Tuktoyaktuk. Deposit 156 includes Sources
T-109, T-110, T-111 and T-112, which were previously catalogued by
Ripley, Klohn and Leonoff International Ltd. The area previously
designated as T-108B is a spit to the north of Deposit 156. It was not
included in this study as a potential source of granular materials,
since it provides erosion protection to the Tuktoyaktuk airstrip, and

its development is not recommended.

The individual spits comprising this deposit are in the order
of 100 to 300 feet wide, and 1,000 to 10,000 feet long. Their elevation
above mean sea level ranges between three to six feet. The spits are
generally bare of vegetation and overburden, and have active layers

ranging from four to five feet in depth.

Two major areas within this deposit have been excavated.

These are located near Peninsula Point, and to the north of Split Hill,
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Photograph 3 depicts a view of the ocean spit at Test Site
156-C{p), and is typical of such sites in this area. A close-up view of
the pit exposure at this location, showing subsurface stratigraphy

variations in the granular material, is shown on Photograph 4.
Material

Deposit 156 consists predominantly of fair to good quality
sands and some gravel in its upper part. Good quality gravel is found
in some areas, but is discontinuocus and cften present only as a thin

surficial layer,
Volume

The total volume of granular materials in this deposit,
allowing for areas already excavated, is 380,000 cubic vards. Gravel
content is estimated to be 78,000 cubic yards.

The recoverable volume of granular materials is approximately

300,000 cubic yards, including 60,000 cubic yards of gravel. This is

based on the assumption that a narrow outer strip of the spits remain
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Photo 3

Ocean Spit at
Test Site
156-C(p)

Photo 4

Pit exposure at
Test Site 156-C(p)
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'undeveloped'to preserve their generai configuration and that only
material above mean sea level is extracted. Based on the above assump-
tioné, the potential annual rate of fecovery is in the order of 11,000
to 28,000 cuﬁic yards of gfanular materials per 1060 foot of spit length

for three foot high spits having widths of 150 to 300 feet.

" Further Investigations

Due to its exposed nature, additional investigations are not
required to further delineate this deposit. However, if additional
major development of these spits is contemplated in the future, the
effect of coastline retreat must be studied. It should be noted, how-
ever, that most spits afe flanked by bays and inlets, which act as
sediment sinks; this suggests that véry little sediment moves along the
coast through the spits. Consequently, extréction of materials from
spits in this deposit should not affect the rate of coastal retreat at

the community of Tuktoyaktuk.

Development and Management of the Deposit

The fine to medium sands and sandy gravels are suitable for
general fill, granular bases and subbases, and pads for structures. Use

of these materials for concrete aggregate would likely require some

processing.
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Development of the spits in this deposit would be by exca-
vation during summer or winter. The outer portion of the spits, which
should remain undeveloped, could be used for stockpiling areas. Haulage
to the Community and to other development éreas is bes£ accomplished
across the ice during winter. Barging may ﬁe possible from same areas,
although generally shaliow water in the vicinity of the spits may limit
this mode of transport. It should be noted that summer operations

would be interrupted by storm tides.

The current minimum development cost for this deposit is
estimated to be $8.00 to $9.00 per cubic yard, assuming a five mile

winter haul.

Restoration of the spits would occur through natural pro-
cesses, but over a relatively long periqd of time. No specific restora-
tion measures would be required after depletion of the deposit. How-
ever, for aesthetic purposes, spits should be graded with a gentle

landward slope from the outer edge.
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TEST HOLE LOG

c e = O (Wl
L 1832 z eyl k
T &S £8 MATERIAL I e T OTHER
E 4> g"' DESCRIPTION 69 9%’ E INFORMATION
O = . [* .
L ¢ |gZ|8
sp SAND - fine to medium grained, Ur
some subrounded gravel to 2"
] size, wet, gravel to 3" size i
on surface ‘
1 -2
Bottom of Pit
2 1 J
DATE: July 18, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.M. HARDY & ASSOCIATES LTD. 156-A(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN D * GEQOTECHNICAI, DIVISION
EVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

—~ o [© O |(wae
[ = a®’ —
L |33 |z & |rylk
r |52 (28 MATERIAL <olws| £ OTHER
(o5 (@~ DESCRIPTION 63|92/ £ | INFORMATION
o |87 |2 w Eh| w .

> 18 e |IB3|°

SP SAND - medium grained, and sub- UF
rounded to rounded gravel to

| 2" size i
] - -

- 15 _ i

- medium grained, damp, no
gravel
5 20
Bottom of Pit
3 - |
DATE: July 18, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. 156-B(p)
CONSULTING ENGINEERS & PROFESSIONAL SERVICES

AND
NORTHERN DEVEL.OPMENT

= GEQTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

~ o (2 O Wl _
L3312 I |rylkE
T |52 x8 MATERIAL <0 mg T OTHER
'auIJ 25 @~ DESCRIPTION a9 Qg E INFORMATION
= |
°12 18 ¢ 92| 8 -
GW;?; GRAVEL - to 2" size, and fine to UF
otete] medium sand, subrounded
1 .'1-0 4
SP} SAND -~ fine to medium grained,
some subrounded gravel to 2"
4 size, interlayered with 6" 4
thick strata of fine to
medium sand
2 4
3 0 - water level at 3.0' depth
Bottom of Pit
i A
4. i
DATE:July 18, 1977 [LOGGED BY: GCD DAWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 156-C (p)

DEPARTMENT (‘)\l; 'I:JNDIAN AFFAIRS -
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
. * GEQTECHNICAL DIVISION

SHEET1l OF 1
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DEPOSIT 157

Setting: Ocean spits and beach deposits along 13 miles of coastline
extending north and east of the eastern entrance to Tuktoyaktuk
Harbour.

Material: Sand, fine to medium grained, some gravel.

Volume: 1,300,000 cubic yards extractable (100,000 cubic yards gravel).

Assessment: Development possible by summer or winter excavation and winter

haulage across ice. Outer strips of spits should remain undeveloped
to preserve their general configuration.

-

o

o

L

L

e
o

Airphoto No.: a22884-174, 180, 199 Test Pit o) Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) 37
Deposit Outline - (Others) = == == Water Jet I} Approx. Scale: 1"=4800"
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DEPOSIT 157
Setting

Deposit 157 represents.ocean spité»and beach deposits along
13 miles of coastline to the north aﬁd east of Tuktoyéktuk, extending
from the eastern entrance Qf Tuktoyaktuk Harbour to Toker Summit.
Deposit 156 includes Sources T-100, T-101, T-102, T-103 and 150, which
were previously identified by:Ripley, Klohn and Leonoff International

Ltd.

The individual spits in this deposit are in the order of
150 to 500 feet in width, and 2,000 to 12,000 feet in length. Their
elevation above mean sea level is in the order of four feet. The spits

are generally bare of vegetation and overburden, and have active layers

“ranging from four to five feet in depth.

Some extraction of granular materials has been carried out in

the areas previously designated as T-101 and T-103.

Material

Deposit 157 contains predominantly fair to good quality sand.
Some gravel is contained in the upper parts and 1oése, coarse gravel

sized particles predominate the surface.
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volume

The total volume of granular material in this deposit, allow-
ing for areas already excavated, is 1.7 million cubic yards. Gravel

content is estimated to be 170,000 cubic yards.

The extractable volume of granular materials is approximately
1.3 millioh cubic yards, including 100,000 cubic yards of gravel. This
is based on the assumption that a narrow outer strip of the spits would
remain undeveloped to preserve their general configuration and that only
material above mean sea level is extracted. On this basis, the potential
annual rate of exﬁraction is-ih the order of 33,000 cubic yards of
granular materials per 1000 lineal feet, assuming a 300 foot wide and

four foot high spit.

Further Investigations

Due to its exposed nature, additional investigations aré not
required to further delineate this deposit. However, if major develop-
ment of these spits is contemplated in the future, the effect on coastal
retreat must be studied. It should be noted, however, that most spits
are flanked by bays and inlets, which act as sediment sinks; this suggests
that very little sediment moves along the coast through the spits. Con-
sequently, extraction of materials from spits in this deposit should not

affect the rate of coastal retreat at the community of Tuktoyaktuk.
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Development and Management of the Deposit

The fine to medium sands and séndy gravels are suitable for
general fill, granular bases and subbases, and pads for structures. Use
of these materials for concrete aggregate would likely require some

processing.

Development of the spits in this deposit would be by exca-
vating during summer or winter. The outer portion of the spits, which
should remain undeveloped, could be used for stockpiling areas. Haulage
to the Community and to other development areas is best accomplished
across the ice during winter. It should be noted that summer opera-

tions would be interrupted by storm tides.

The current minimum development cost for this deposit is
estimated to be $8.00 to‘$9.00 per cubic yard, assuming a five mile

winter haul.

Restoration of the spits would occur through natural pro-
cesses, but over a relatively long period of time. No specific restora-~
tion measures would be required after depletion of the deposit. How-
ever, for aesthetic purposes, spits should be graded with a gentle

landward slope from the outer edge.
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TEST HOLE LOG

c e Q 1L B ~
£ |33 | 1E Byl E
T (52 =8 MATERIAL <o mg T OTHER
IR DESCRIPTION §2|92| £ | INFORMATION
51873 8 82| 8
o |9 = |[z5
S SAND - medium to coarse grained, UF Logged from top of
little subrounded to rounded 8' exposure
] gravel to 1/2" size, i
stratified, gravel to 3" size
on surface
l - -
_ 15 _ -
- medium grained, uniform
2 1 120 _ : A
- medium grained, little sub-
rounded to rounded gravel to
1 2" size, uniform .
37 _
4 i
5 1 -
6 6-0
Bottom of Pit Sample from 0'-6.0'
DATE: July 18, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. | 157-A(e)
AND CONSULTING ENGINEERS 8: ZFé(O;EEiSPIl?JI'MCA:LSgRX;(':g:
NORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

trace rounded gravel to 3/8"

= la |2 Qo |HR| <
L1322 I |ry|E
T 52|28 MATERIAL <ol 2 OTHER
koS |o- DESCRIPTION s3e3| E INFORMATION
a 0% |2 w (2| W ‘
2 13 o |gg|o
SPfi#] SAND - fine to medium grained, UF Organic Colour: #1]

Grain Size Analysisg

. size, gravel to 3" size on ]l Performed
surface, 1" thick coarse sand
layer from 0.9'-1.0' depth
-0
1 - fine to medium grained,
uniform
2 7 J
3 1 4
8 _ wet, frozen at 4.0' depth 4.0
4 Bottom of Pit Sample from 0'-4.0'
5 1 J
DATE: July 18, 1977|LCGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO

DEPARTMENT %r:\u')NDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQOTECHNICAL DIVISION

157-B(p)
SHEET 1 OF 1




TEST HOLE LOG

MATERIAL
DESCRIPTION

OTHER
INFORMATION

LOG
NCR ICE TYPE

VISUAL ICE %

‘ %)
~ |la o
I = S
~ o0 |&
T |z L9
F 92|58
o >
w 6(0 =
= [7) (o]
17}

ICE GRAPHIC
DEPTH (FT)

()]
v}

SAND - medium grained, some sub-
rounded to rounded gravel to
3" size, cherts, sandstones 4

c
|

medium grained, no gravel 4

some gravel
medium grained, little
rounded gravel to 1" size

fine to medium grained, wet

- fine grained, silty, inter-
bedded with medium grained
rust-brown sand containing
organics

Bottom of Pit Sample from 0'-3.5'

DATE: July 18, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. | 157-c (p)

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

GOVERNMENT OF CANADA
DEPARTMENT %’:\H'DNDIAN AFFAIRS
NORTHERN DEVELOPMENT

SHEET ] OF 1
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GRAIN SIZE ANALYSIS

SAMPLE 157-B (p) DEPTH___0'-4.0' LAB TEST NUMBER
DATE SAMPLED _July 18, 19775ampLED BY GCD 34VR-A
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
0 % 2.4 %|3.6% 32.0 % 61.8 % 0.2% 3/8" 0
COARSE FINE COARSE MEDIUM FINE .
. 0 v aee No. No. No. No. No. No. No.  No. SIEVE PERCENT
00 3 e 1% % Y W 8 16 30 50 100 200 %5 SIZE PASSING
_ : . . —_ T
h\ 2”
] 112"
80 A -
1
2 70 3/4"
2 12"
< 60 \ 3/8" 100.0
— 1/4”
Z \ No. 4 97.6
2 No. 8 94.4
a 20 \L No. 16 91.4
\ No. 30 84.8
20 No. 50 23.8
10 \ No. 100 0.8
\ No. 200 0.2
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX_SZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
N " - , No. No. No. No. No. No. No. No. SIEVE PERCENT
32 % %R W s 8 16 30 50 100 200 325 SIZE PASSING
100 . B . . 3..
%0 >
" 1172"
o
O "
g n 3/4
@ 172"
60 -
g 3/8
- 174"
50
5 o s
c % No. 8
& No. 16
30 :
No. 30
20 No. 50
" No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R-M. HARDY & ASSOCIATES LTD. 157
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
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DEPOSIT 158

Sefﬁng: Off-shore features known as Beluga Reef and Topkak Shoal, three
miles north of Tuktoyaktuk.

Material:; Sand in shallow waters, with some gravel.

Volume: 5,000,000 cubic yards extractable (500,000 cubic yards gravel).

Assessment: Further investigation required to delineate granular materials.
Low priority for development, until other sources of thawed sands
and gravels depleted.

Airphoto No.: a22884-180 Test Pit O] Proposed Test Hole A

Deposit Outline -(R.M.H.) Exposure H Test Site (Others) 22
Deposit Outline - (Others) = ===~ Water Jet {} Approx. Scale: 1"=4500"
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’Setting'

Deposit 158 is comprised of the offshore features known as
Beluga Reef and Topkak Shoal in Kugmallit Bay. Deposit 158 is locéted

approximately three miles north of Tuktoyaktuk.

Shoals are probably located around former topographic highs
that have been eroded through coastal retreat. Wave action and currents

may have concentrated sand and gravel in these areas.

Permafrost is present at depth, but not likely within three
feet of the seafloor. No excess ice is present in the sands and gravels

of this deposit and overburden is also absent.

Photograph 5 shows an oblique aerial view of Beluga Reef. A

close-up of the surface is shown on Photograph 6.
Material

The type and quality of granular materials in this deposit is

difficult to assess based on the limited investigations to date. How-
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Photo 5

Oblique aerial view of Beluga Reef

Photo 6

Close-up of surface at Test Site 158-A(p),
on Beluga Reef



ever, it is likely that this deposit contains mainly sand in shallow

waters, with some good to excellent gquality gravel in its upper parts.
Volume-

An estimated 5 million cubic yards of granular materials
may be contained in the top three feet of sediments within the outlined

area. Of this, 500,000 cubic yards may be gravel.

Further Investigations

Further investigation is required to identify boundaries
between sand and gravel deposits, and fine-grained sediments. Such an’
investigation should combine geophysical profiling with a drilling

program.

The timing for further investigations could be deferred until

other adequate sources of thawed sands and gravels (i.e., Tuktoyaktuk

Harbour bottom sediments) are depleted. If further investigation is

considered, other seafloor areas to the north of Tuktoyaktuk should also

be examined for possible sources of sand.
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Development and Management of the Deposit

This deposit could be developed by dredging and loading directly
onto barges for transport to stockpiling areas, or by stockpiling in
adjacent areas and winter haulage. However, drainage of the dredged
sediﬁent may be a problem. If such is the case, it would be difficult

to rip the saturated sediments during winter when they are frozen.

To explore the feasibility of the development concept involving

winter haulage, a small stockpile should be constructed when suitable

dredging equipment is available. Seasonal moisture contents of the stock-:

pile would subsequently be monitored.
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TEST HOLE LOG

SRR S

{
{

~la [ O (Wl
L 33 |& I |ruwlk
T |Z2 g3 MATERIAL <o m% T OTHER
B 23 (0- DESCRIPTION G3|eZ| £ | INFORMATION
a 0”3 w 53| W : ’
o |9 = |[Zz5
GW :::::: GRAVEL - well graded, to 3" size, UF Pit excavated on
:-:-:ﬁ and fine to coarse sand, shoal 8" above
] sterd ~occasional peat balls, { water level
do7 _ angular to rounded Organic Colour: #4t
o - water level at 0.7' depth Grain Size Analysisg
1 %10 Performed
Bottom of Pit Sample from 0'-1.0°'
2 7 J
] 4
DATE: July 24, 1977|LOGGED BY:  GCD DRWN BY:  pD/vh CHKD BY:  NH
GOVERNMENT OF CANADA _ TEST PIT NO.

DEPARTMENT OI;IIDNDIAN AFFAIRS . -~

A
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

@ |

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES

158-A(p)

* GEOTECHNICAL DIVISION
sHEeT 1 ofF 1
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GRAIN SIZE ANALYSIS

SAMPLE __158-A(p) DEPTH__0'-1.0" LAB TEST NUMBER
~ DATE SAMPLED July 24 ’ 1977 SAMPLED BY GCD -1GD )
GRAVEL SIZES SAND SIZES FINES MAX_SIZE | % > 3"
23.7 % 33.4 %|12.4% 13.5 % 15.1 % 1.9 % 2" )
COARSE FINE COARSE MEDIUM FINE ,
. W o ae No. No. No. No. No. No. No.  No. SIEVE | PERCENT
- 3 W %Y W 8 16 30 50 100 200 %5 SIZE PASSING
~ . ad - -
- 2" 100.0
1172" 94.4
1" 83.7
S 10 e 76.3
Z
‘3 172" 64.4
2 R 57.3
Q.
- 1/4"
| & No. 4 42.9
3 No. 8 32.3
F % No. 16 26.3
No. 30 21.8
20 No. 50 11.7
N No. 100 3.0
\ No. 200 1.9
0 -'E
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX.SZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. " R , No. No. No. No. No. No. No. No. SIEVE PERCENT
0 32 U R Ve W 8 16 30 50 100 200 325 SIZE 1| PASSING
. : . . 3:»
%0 . : >
: : 11/2"
80 ; : "
o : : ™
g mn : : 3/4
3 : : 172"
w .
60 : > -
g : : 3/8
- : : 174"
50 ;
é : : No. 4
c 4 : No. 8
m .
[ . No. 16
: No. 30
20 - No. 50
: No. 100
1 A
0 : No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 158
AND . CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT " GEOTECHNICAL BIVISION

- 58 -



DEPOSIT 159

Setting: Glaciofluvial outwash plain medified by thermokarst, between
eastern entrance to Tuktoyaktuk Harbour and Aveltkok Inlet.

Material: Sand, fine to medium grained, with thin discontinuous gravel beds.

Volume: 4,600,000 cubic yards extractable (900,000 cubic yards gravel) .

Assessment: A potential primary source of granular materials for Tuktoyaktuk.
Further investigation required to delineate most promising
development areas. Overburden thickness estimated to be generally
less than six feet.

Airoto No.:  a22884-174 Test Pit ©) Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure W Test Site (Others) D
Deposit Outline - (Others) = = === Water Jet L} Approx. Scale: 1"=4900"
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DEPQOSIT 159

Setting-

Deposit 159 is a glaciofluvial.outwash plain modified by
thermokarst. It is located to the northeast of Tuktoyaktuk, between the
eastern entrance to Tuktoyaktuk Harbour and Aveltkok Inlet. Also,
Hearne Island is considered part of this deposit. The ocean beach strip
to the west, adjacent to Deposit 159, was designated as Source T-104,
and Hearne Island as Source T-106 by Ripley, Klohn and Leonoff Inter-

national Ltd.

Relief over the area is generally less than 50 feet, with one
to six feet overburden at higher elevations and thicker peat cover in
depressions and swales. Approximately 50 percent of the outlined area
probably has overburden of less than six feet. Overburden thicknesses
were measured to be 5.5 and 7.0 feet at two water jetting test sites.
The active layer thickness in the areas of higher elevatibn’varieSxfrom
one to three feet. Excess ice content of the sands and gravels is
estimated to average 10 percent for this deposit. The uplands are well
drained to moderately well drained. Birch-heath tundra dominates most

of these areas.

Photographs 7 and 8 show an oblique view and a close-up of the

exposure at Test Site 159-A(e), adjacent to Aveltkok Inlet.
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Material

Deposit 159 contains fair to good quality sands and gravels.
Gravel beds are generally thin and discontinuous within the upper

10 feet of sandy»units.
Volume

The total volume of granular materials in this deposit is
practically unlimiﬁed. H§wever, assuming an extraction depth of
10 feet, for‘reasons of drainage maintenance, preservation of permafrost
at depth and pit restoration considerations, and making allowance for
loﬁ lying areas whére expraction méy be impractical, the estimated
;eco&erabie volume of'granular materiéls is 4.6 million cubic yards,

including 900,000 cubic yards of gravel.

Assuming that annual extraction is limited to a depth of five
feet due to permafrost, theiannual.extraction rate per acre w111 be
700 cubic yards of gravel and 2,900 cubic yards of sand. At this rate
of extraction, the worked portions of the deposit will reﬁain active for

a period of two years.

Further Investigations

Further study to prove out the extent, quality and quantity of

- granular materials within this deposit should include a detailed field
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Photo 7

Natural exposure
at Test Site
159-A(e)

Photo 8

Close-up of exposure
at Test Site
159-A(e)’




drilling and sampling program, a more comprehensive laboratory pro-

gram and an office study.

The field program should include drilling of test holes and
obtaining representative samples along upland ridges, where overburden
is likely to be thinnest and volumes of extractable grénular materials
the thickest. The location and:orientation of such ridges is shown on
Figﬁre 1, and test holes should be drilled at 500 to 1000 foot intervals
along these lines. This frequency of drilling will require in the order
of 100 test holes within this deposit. The majority of these test holes
should be drilled to depths in the order of 20 feet, with a limited
number of holes to 60 feet. The purpoée of the deep test holes will be

to determine if, and where, massive ice is present within and beneath

the granular materials.

Development and Management of the Deposit

The fine to medium sand from this deposit would be suitable
for general fill, and the gravel may be suitable for better quality

aggregates including concrete aggregate.

Due to the discontinuous nature and limited thickness of -
gravel in this predominantly sand deposit, stripping will be necessary
over large areas to recover relatively small volumes of gravel. Develop-

ment of this deposit should be by stripping and stockpiling during
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summer. Separate stockpiles should be esteblished for organic material
suitable for pit restoration, for inorganic ove:burden to be wasted or
replaced in the pit, as well as for sand, and for gravel borrow materials.
Due to the location of this deposit relative to the Community and other
development areas, haulage across Tuktoyaktuk Harbour could be by barge

during summer and over ice during winter.

Development should be carried out over relatively small areas,
extending from a suitable steging/stockpiling area, such that recovery
from, and restoration of the pit is accomplished in stages. Restora-
tion would involve replacing the separately stockpiled inorganic over-

burden and/or organic material over the depleted areas.

Where necessary, buffer zones should be'established between
water bodies and the final limits of the borrow area in order to prevent
introduction of sediment into the water. The final borrow pit floor
should be graded where necessary to insure slopes and surface drainage

which will be compatible with the adjacent terrain.

The current minimum development cost for this deposit is
estimated to be $9.00 to $10.00 per cubic yard, assuming an aVerage tﬁo

feet of overburden removal and a two mile winter haul.
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SCALE:

[+] 500 1000 metros

DEPOSIT 159
PROPOSED TEST HOLE LOCATIONS

GOVERNMENT OF CANADA d
DEPARTMENT OF INDIAN AFFAIRS | @
NORTHERN DEVELOPMENT i

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
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FIGURE NO.
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TEST HOLE LOG

c|la Q e |ER| <
L [22 | T |> -
< |00 |& o |[FY|lw
z |£3|28 MATERIAL Solwl| ; OTHER
B L5 |9- DESCRIPTION s9leZ| E INFORMATION
w |52 w D &
8 la |9 o [¢2|a
) = [z5 ,
Pt ?| PEAT - black, roots UF Organic Colour: #5t
272 05 v Grain Size Analysis
‘ T = ’ and Aggregate
oL 2’1 ORGANIC SILT vblack Suitability Tests
22 Performed
1
220 Logged from top of
32 12' exposure
15 ; _
SAND - fine grained, light brown
2:0. , , .
GRAVEL - well graded, to 4" cobble
size, and fine to coarse
sand, trace silty fines,
angular to subrounded, dark
brown with occasional rust-
brown and black patches
:—l/:
80 _ .
Bottom of Pit Sample from 2.0'-
8.0"'
DATE: July 19, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 159-A(e)
oy CONSULTING ENGINEERS & SEOTECHNICAL DIVISION
»NOHTHEHN DEVELOPMENT SHEET 7 OF
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TEST HOLE LOG

o la |8 Q B[ <
L |2z|Z I [zw|k
r (2328 MATERIAL <olwl| = OTHER
E |23 |- DESCRIPTION 5S|9Z| £ | INFORMATION
w |[=wn |4
Granular material encountered UF Pit excavated to
below 5.5' of overburden 2.0'. Test hole
- { advanced by water
jetting through
frozen soil
14 .
2 - T 2.0
3 - i
4 4 4
5 4 J
55 .
Bottom of Hole
6 - J
DATE: July 19, 1977|LoGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GdVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 159-B (w)

DEPARTMENT C}\F:“IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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~ TEST HOLE LOG

al al am

~la |2 O |Wwe|
L (33 |Z z [zulE
I gg £ MATERIAL L9 ws I OTHER
E 25 3—‘ DESCRIPTION cS 9:5,' k= INFORMATION
ML 8 828
Pt|¢ 2| PEAT - dark brown UF Organic Colour: #5%
22os s .
ML SILT - low plastic, light brown, Gral}? Sl'zg‘ Analysisg
dry Performe
10 | Logged from top of
1 TGw 23l GRAVEL - well graded, to 2" size, 16' exposure
some fine to coarse sand,
i angular |
21 -
3 g Eé -
4 : 4.0 . i
SP SAND - fine to medium grained
5 1 4
- lss _ _
- some angular to subrounded
gravel to 3" size
6 1 4
Sample from 1.0'-
7 7.0 Bottom of Pit 7.0'-
DATE: July 19, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA : TEST PIT NO.
‘R.M..HARDY & ASSOCIATES LTD. 159—C (e)

DEPARTMENT (2\!;|DNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

DEPARTMENT % (IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

~la |9 O (Wl L
L 3z|% I |zy|E
T |52 28 MATERIAL <a " g OTHER
g |5 |e- DESCRIPTION c9lezg = INFORMATION
816 |=2 W |Zg| w _
e 18 2 |235|°
Granular material encountered UF Test hole advanced
below 7.0' of overburden by water jetting
D.8|~ assumed frozen
1 - J
2 i
3 A1 J
4 A J
5 1 i
6 - -
7 7.0 Bottom of Hole
DATE: July 19, 1977|LOGGED BY: GCD DRWN BY:  PD/vh CHKD BY: NH
GOVERNMENT OF CANADA : TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 159-D (w)

SHEET 1 OF 1
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~TEST HOLE LOG

OTHER
INFORMATION

- MATERIAL
-DESCRIPTION

LOG
LOG
NCR ICE TYPE
VISUAL ICE %
DEPTH (FT)

SYMBOL
ICE GRAPHIC

DEPTH (FT)
SOIL GROUP

Loggedlfrom top of
12' exposure

ao)
rr
a
o

PEAT - dark brown, roots

2 72 | 50IL GRAPHIC

LSS R

‘ 05 v
GP|.,°°{ GRAVEL - to 2 1/2" size, some fine
to coarse sand

[}

° "y
] SAND - well graded

Bottom of Pit Sample from 0.5'-
4.5"

7

DATE: July 19, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT OF II:)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

. ‘ TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. | 159-g(e)

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET ] OF ]
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- TEST HOLE LOG

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
: * GEOTECHNICAL DIVISION

AND
NORTHERN DEVELOPMENT

_ . |o o |wge| _
L (33|% - z |ru| £
T (&2 £ MATERIAL gg‘g.m‘:’ < OTHER
E o5 (2 DESCRIPTION 09,95 = INFORMATION
o 97|35 w (e2| W
> 13 9 85| °
Pt|@ d| Granular material encountered UF |
272 ' below 0.5' of organic cover
05
Bottom of Pit
17 -
DATE: July 19, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
| GOVERNMENT OF CANADA v . TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS | R.M. HARDY & ASSOCIATES LTD. | 159-F (p)

SHEET 1 oF 1
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- TEST HOLE LOG

cle |2 O (Wl
L |33 |z , I |lzylk
T |E2|£3| - MATERIAL 2olw=| ¢ OTHER
E °% o= DESCRIPTION 9 9%‘ E INFORMATION
- | J o
o |9 = w 5| W
2 |9 ° B3] 0
Pt ?2 PEAT - gravel to 8" size on sur- UF Organic Colour: #5%
0-4 face . . .
Grain Size Anlaysis
1 OL|?|?|| ORGANIC SILT - black 1 Performed
*?
1 1 Fap2 g
22
2]2][15 )
GMJd ‘1|° GRAVEL - poorly graded, to 4"
d 4 cobble size, some fine to
5 kMi coarse sand, trace silty i
q |¢| fines
4,94
i1
lol ]
I 1',|3|
A
h
e 1 ]
|
SAND - fine to medium gralined
4 4.0
Bottom of Pit Sample from 1.5'-
3.3°7
5 W N
E -
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh ~ |CHKDBY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R:M. HARDY & ASSOCIATES LTD. 159-G (p)
AND ' CONSULTINFB ENGINEERS & PROFESSIONAL SERVICES

NORTHERN DEVELOPMENT

* GEOTECHNICAL DIVISION

SHEET ] OF 1
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TEST HOLE LOG

B B9 88 =B

N
NORTHERN DEVELOPMENT -

N o |wel _
L 332 : |rylk
T 52 £8 MATERIAL |gelw=| £ OTHER
£ |25 [0 . DESCRIPTION |62|e3| E INFORMATION
a (5”2 w (53| u
o 13 e |z5|°
OL([?[2l] ORGANIC SILT - trace subrounded UF Organic Colour: #5H
gravel to 6" size, roots,
%% 05 dark grey |Grain Size Analysisg
GPpe_ o GRAVEL -~ poorly graded, to 6" Performed
oo size, some fine to coarse Logged from to
| b o © sand, occasional silty | %gll' ox osu?e
1 0°, pockets, brown with occa- © P
®o, sional rust-brown patches
| Doooo |
Oooo
DOOOO
21 o0y 1
p o °
ooo(
- ooo -
o] Oo o
bg oooc
31 [e° ]
‘1/_0 odq -—1_/:
_—./toog T
- gooq -
o
’ocog
5 - [} OOG -
%, o
°%d
i Lo -
OO
Lg od
(o]
o
o
o
61 2% 1
0oo
o
| 0 |Gravel continues
°oj to estimated 9.0°
°°°o4 depth, followed by
7 oL |fine to medium
%8 grained sand
(e}
O Of
°°°o 75
Bottom of Pit Sample from 0.5'-
‘ 7.5"
8
DATE: July 18, 1977|LOGGED BY: - GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA _ ' ‘ : TEST PIT NO.
DEPARTMENT %F ll)NDI*’AN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 159-H (e)

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

sHEeT 1 oF 1
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GRAIN SIZE ANALYSIS

LAB TEST NUMBER

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
° GEOTECHNICAL DIVISION

SAMPLE _159-C (e) DEPTH 1.0'=-7.0"
 DATE sAMPLED July 19, 1977 sAMPLED BY GCD 40VR-A (e)
GRAVEL SIZES _ SAND SIZES FINES MAX_SIZE | % > 3"
25.4 %|16.1 %[ 4.5% 16.0 % 32.5 %|  5.5% 3" 0
COARSE FINE COARSE MEDIUM FINE e
\ . . 3 [100.0
- : 2" 96.3
: : : : ; 11/2" 86.8
N s
9 7 - - . 374" 74.6
z \\ 172" 67.5
g — «4;__\ /8" 62.7
: : i 1/4"
z L N No. 4 58.5
g No. 8 54.3
ol : No. 16 51.4
: : No. 30 47.3
20 No. 50 28.0
No. 100 17.7
10 N No. 200 5.5
0 .v
SAMPLE___ 159-G(p) DEPTH___1.5'-3.3" LAB TEST NUMBER
DATE SAMPLED July 24, 1977 SAMPLED BY GCD 3GD .
GRAVEL SIZES SAND SIZES “FINES | [ MAX SIZE | % > 1°
40.7 % 24.2 %|6.1% 9.0 %| 6.0 %| 4.0 % 4" 10.0
COARSE FINE COARSE MEDIUM FINE-
oz w ww et % % % e M N || Size | assing
T T T ¢ ; 3 90.0
% —— : : 2" 81.0
: : : : 1172 66.7
% N ; T 56.4
g ; : . : 34" 49.3
3 : \ ; : ; 172" 39.7
< 60 \ : 3/8" 34.5
— : : : 174"
i ; \ : No. 4 25.1
4 ; : No. 8 20.0
a LN No. 16 16.8
Ty No. 30 I3.6
20 : No. 50 8.0
No. 100 4.9
10 No. 200 4,0
0
GOVERNMENT OF CANADA ; DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS - - R.M. HARDY & ASSOCIATES LTD. 159

- 74 -




GRAIN SIZE ANALYSIS

GOVERNMENT OF CANADA
DEPARTMENT %I:“IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

sampLE __159-H(e) DEPTH 0.5'-7.5" - LAB TEST NUMBER
" DATE sampLeDp JULly 18, 1977 gampLep BY GCD ‘ 36VR-A (e)
—_ GRAVEL SIZES _ SAND SIZES — FINES MAX_SIZE | % > 3"
25.8 %| 26.6 %|7.2% 11.0% 12.5 %({4.5 % 4" 12.4
COARSE FINE COARSE MEDIUM FINE '
" No. No. No. No. No. No. No.  No. SIEVE | PERCENT
32V OWW W4 8 6 30 50 100 200 5 SIZE PASSING
100 T T T 3
\ : : : 87.6
90 : . . . 2" 82.3
NG ] Tz | 79.1
. N | ; B 69.0
g of - ‘ : ; 3/4" 61.8
2z : \ : : 172" 52.7
2 60 : : : 3/8" 46.8
< : : :
: 1/4"
= 5 - v
& : : : \\\: No. 4 35.2
O 4 . : - \ No. 8 28.9
N | : : : N No. 16 25.0
20 \\ No. 50 12.4
No. 100 6.4
or ' No. 200 4.5
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED . SAMPLED BY _
GRAVEL SIZES SAND SIZES FINES | [ MAX SIZE | % > 3"
% % % % % %
“COARSE FINE COARSE MEDIUM FINE
w 1. LaNO. Noo  No No. No. No.  No. No. SIEVE | PERCENT
106 3 2% % %Y W 8 16 30 50 100 200 32 SIZE PASSING
. ; . N 3"
% : X
. 11/2"
80 -
2 n 3/4"
2 : : 12"
60 * * -
P , : : ?/a
. /4"
50
i No. 4
8 40 No. 8
E 30 No. 16
No. 30
.20 No. 50
No. 100
10 . : No. 200
0 : :
DEPOSIT No.

159
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SUMMARY OF LABORATORY TEST DATA
FOR

SUITABILITY OF AGGREGATES IN CONCRETE

SAMPLE

159-A(e) DEPTH 2.0'-8.0" LAB TEST NUMBER
DATE SAMPLED_J 19, 1977 saMPLED BY GCD 26VR-A (e)

COARSE AGGREGATE

FINE AGGREGATE

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 5.55

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 14.11

SPECIFIC GRAVITY & ABSORPTION

SPECIFIC GRAVITY & ABSORPTION

APPARENT SG. 2.72 BULK(SATURATED, SURFACE DRY) SG.  2.73
BULK (DRY) S.G: 2.58 WATER ABSORPTION: 2.42%
BULK (SATURATED, SURFACE DRY)SG.. 2.63 ORGANIC IMPURITIES COLQOUR TEST
WATER ABSORPTION: 2.03% COLOUR NUMBER: 5+
GRAIN SIZE ANALYSIS
GRAVEL SIZES ' SAND SIZES FINES MAX_SIZE. % > 3"
29.7 %| 29.7 %l 9.0% 11.5 % 9.6 *| 6.4 % 4" 4.1%
COARSE FINE COARSE MEDIUM FINE
. . 1 No. No. No. No. No. No. No. No. SIEVE | PERCENT
0 W W W 8 16 0 .50 10 20 25 SIZE PASSING
\ : : : 3" 95.9
? N > 2" 95.9
CNC 11/2" 84.5
80 * \ : : 1 73.5
9 oI e 1 66.2
@ : : \: : 172" 56.1
g €0 \ o 8" 49.4
= 5 _ - 1/4"
E : : No. 4 36.5
S w No. 8 28.3
c = .
id \ No. 16 23.2
30
<~.4 No. 30 18.7
2 No. 50 13.5
K | No. 100 8.9
10 — No. 200 6.4 |
0 —
COMMENTS:
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPAHTMENT %lil IDND|AN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES l 5 9 —A (e )
NORTHERN DEVELOPMENT * GEQTECHNICAL DIVISION
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DEPOSIT 160

Setﬁng: Glaciofluvial outwash plain modified by thermokarst, east of
Tuktoyaktuk Harbour, between Pikiolik Lake and Mayogiak Inlet.

Material; Sand, fine to medium grained, with irregular occurrences of gravel.

Volume: 4,400,000 cubic yards extractable (700,000 cubic yards gravel).

Assessment: A potential primary source of granular materials for Tuktoyaktuk.
Further investigation required to delineate most promising
development areas. Overburden thickness estimated to range between
two to eight feet.

Airphoto No.: a22883-173 Test Pit
Deposit Outline -(R.M.H.) Exposure
Deposit Outline - (Others) = = === Water Jet

S : i

Proposed Test Hole A
Test Site (Others) D
Approx. Scale: 1"=4800"

L O
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DEPOSIT 160

Setting-

Deposit 160 is a glaciofluvial outwash plain modified by
thermokarst. This deposit is bordered by Pikiolik Lake to the north,
Mayogiak Inlet to the south and Tuktoyaktuk Harbour to the‘west. The
ocean beach strip to the west, adjacent to Deposit 160, was designated

as Source T-105 by Ripley, Klohn and Leonoff International Ltd.

Relief over the area is generally less than 50 feet, with two

to eight feet of overburden in the potential pit development areas.
Overburden is less on isolated knolls, and thicker in depression and
swales. Overburden thicknesses were measured ranging between 2.5 and
7.0 feet, averaging 4.6 feet, at five water jetting test sites. Active
layer thickness in the areas of higher elevation varies from one to
three feet. Excess ice content of the sands and gravels is estimated to
average 10 percent. The uplands are well drained to moderately well

drained. Birch-heath tundra dominates most of these areas.

Material

Deposit 160 contains mainly sand, with irregular occurrences
of gravel. The quality of granular materials in this deposit is vari-

able, but generally falls into the fair to good category.
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Volume

The total volume of granular materials iﬁ this deposit is
practically unlimited. However, assuming an extraction depth of
10 feet, for reasons of drainage maintenance, preservation of permafrost
at depth and pit restoration considerations, and making allowance for
low lying areas where extraction may be impractical (i.e., approximately
50 percent of the outlined area), the estimated recoverable volume of

granular materials is 4.4 million cubic yards, including 700,000 cubic

yards of gravel.

Assuming that annual extraction is limited to five feet due to
permafrost, the annual extraction rate per acre will be 500 cubic yards
of gravel and 3100 cubic yards of sand. At this rate of extraction, the

worked portions of the deposit will remain active for a period of two

years.

Further Investigations

Further study to prove out the extent, quality and quantity of
- granular materials within this deposit should include a detailed field

drilling and sampling program, a comprehensive laboratory program and an

office study.

- 79 -



The field program should include drilling of test holes and
obtaining representative samples along upland ridges, where overburden
is likely to be thinnest and volumes of extractable granular materials
the thickest. The location and orientation of such ridges is shown on
Figure 1, and test holes should be drilled at 500 to 1000 foot intervals
along these lines. This frequency of drilling within this deposit will
require in the order of 100 test holes. The majority of these test
holes should be drilled to depths in the order of 20 feet, with a
limited number of holes to 60 feet. The purpose of the deep test holes
will be to determine if, and where, massive ice is present within and

beneath the granular materials.

Development and Management of the Deposit

The fine to medium sand from this deposit would be suitable
for general fill, and the gravel may be suitable for higher grade

aggregates, including concrete aggregate.

Due to the discontinuous nature and limited thickness of
gravel in this predominantly sand deposit, stripping will be necessary

over large areas to recover relatively small volumes of gravel.
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Development of this deposit should be by stripping and stockpiling
during summer. Separate stockpiles should be established for organic
material suitable for pit restoration, for inorganic overburden to be
wasted or replaced in the pit, as well as for sand, and for gravel
borrow materials. Due to the location of this deposit relative to the
Community and other development areas, haulage across Tuktoyaktuk

Harbour could be by barge during summer and over ice during winter.

Development should be carried out over relatively small areas,
extending from a suitable staging/stockpiling area, such that recovery
from, and restoration of the pit is accomplished in stages. Restoration
would involve replacing the sepérately stockpiled inorganic overburden

and/or organic material over the depleted areés.

Where necessary, buffer zones should be established between
water bodies and the final limits of the borrow area in order to prevent
introduction of sediment into the water. The final borrow pit floor
should be graded where necessary to insure slopes and surface drainage

N

which will be compatible with the adjacent terrain.
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Although the overburden may be greater ahd gravel less exten-
sive in this deposit then in Deposit 159 to the north, parts of this
deposit are well removed from potential development areas along the
harbour fringe, and may therefore be more readily available for extrac-

tion of granular materials.

The current minimum development cost for this deposit is
estimated to be $9.00 to $10.00 per cubic yard, assuming an average two

feet of overburden removal and a two mile winter haul.

- 82 -



RBOUR |

R

ST
T AN

oD

/-INDBCATES LINES FOR TEST HOLE LOCATIONS AT
500 to 100G £t. INTERVALS, ALONG UPLAND RIDGES

SCALE:

(o]

300 1000 metros

r—— e

DEPOSIT 160
PROPOSED TEST HOLE LOCATIONS

GOVERNMENT OF CANADA

FIGURE NO.
R.M. HARDY & ASSOCIATES LTD.

DEPARTMENT %IENDMN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
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TEST HOLE LOG

~la |2 Q (Wl <
il = = : I (% - '
- |00 | a ?—-3 L
r |£2|28 MATERIAL So|wl| ; OTHER
il DESCRIPTION 1e9|eg| E INFORMATION
g ov |2 w (e & :
7] 8 e (2); o ,
GWEQQ: GRAVEL - well graded, to 3" size, | UF Organic Colour: #5%
R some fine to coarse sand,
| 3 trace silty fines, occasional JGrain Size Analysis
B cobble to 6" size, angular to and Aggregate
TR rounded, rust-brown Suitability Tests
] Based Performed
1 3t
2 - 5.2'9. _ o
3 - to 2" size, and fine to
5 coarse sand, trace silty
i ] fines, angular to rounded i
3 1 5 1
q
?
R -
J BT 1
Bottom of Pit Sample from 0'-4.6'
5 1 .
4 J
DATE: July 20, 1977|LOGGED BY: GCD DRWN BY: PD/vh - |[CHKD BY: NH
GOVERNMENT OF CANADA , o TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.-M. HARDY & ASSOCIATES LTD. 160-A(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
. * GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 oF 1
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TEST HOLE LOG

cla |2 o Rl -
e (3312 I [ruwlk :
z |£2 (28 MATERIAL Solwll OTHER
k|5 |o- DESCRIPTION s2(9F| E INFORMATION
W |So 2 WP uw '
e |3 e 1z5|° ‘
ML SILT - and gravel to 1" size, UF
trace sand, low plastic
SP SAND - fine grained, some gravel ]
to 1" size
1 4 o -
- medium grained, trace sub-
angular to subrounded gravel
] to 1/2" size, brown .
2 - ]
3 -
- 36 — frozen at 3.6' depth 3.6
Bottom of Pit Sample from 0.5'-3.6'
4 A ! .J
DATE: July 19, 1977(LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA S TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS 6 R.M. HARDY & ASSOCIATES LTD. | 160-B(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
o GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT - SHEET 1 OF 1
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TEST HOLE LOG

DEPTH (FT)
SOIL GROUP
SYMBOL
SOIL GRAPHIC
LOG

MATERIAL

DESCRIPTION

below 4.0"
] peat at surface

Granular material encountered
of overburden,

O W&l .
z |r4|E
59|24| £ | INFORMATION
w (2| w
2 |123|°
UF Pit excavated to
! 0.310.3'. Test hole

advariced by water
jetting through
frozen soil

Bottom of Hole

DATE: July 19, 1977

LOGGED BY:  GCD

DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND

NORTHERN DEVELOPMENT

R.M. HARDY & ASSOC!ATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.
'160~-C (w)

SHEET ] OF ]
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TEST HOLE LOG

~la |9 O (Wl
L |33|% ~ I x|k
T |%2 g - MATERIAL <9 mg T OTHER
E a> (@ DESCRIPTION 69 9; E INFORMATION
=n|d -
“12 18 g 828
Granular material encountered UF Pit excavated to
below 6.7' of overburden, 0.3'. Test hole
| peat at surface advanced by water
jetting through
frozen soil
l .
2 o
3 ,
4 o
5 J
4
6 -
67
7 Bottom of Hole
DATE: July 19, 1977 |LOGGED BY: GCD DRWN BY: PD/vh - [CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT OAI;“I:’ND,IAN AFFAIRS
NORTHERN DEVELOPMENT

: TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. | 160-D (w)

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1




TEST HOLE LOG

~ o |© O (Wl _
L3z I |Suwl|E
(52|28 MATERIAL <olwl| s OTHER
B [o2 (= DESCRIPTION 5322 £| INFORMATION
o |o = w | w

e 8 |28

Granular material encountered UF Test hole advanced
below 3.0' of overburden ' by water jetting
1 1 = 1.0{- assumed frozen
2 7 4
3 30
Bottom of Hole

7 b

4 .

pATE: July 20, 1977|LOGGED BY:

GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT %I;HI)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

TEST PIT NO.
160-E (w)

SHEET 1 OF 1
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TEST HOLE LOG

— (] w .o
AEAE 2 &2 ¢e
< [2a]|a o Ful e
: |22 (59 MATERIAL Tolwllz OTHER
ks |o- DESCRIPTION c2leg| E INFORMATION
a8 0”2 w | i
® |3 2 |8s5|°
Granular material encountered UF Test hole advanced
below 2.5' of overburden by water jetting
1 F 1.01- assumed frozen
| |
2 1
25
Bottom of Hole
DATE: July 20, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA , TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R:M. HARDY & ASSOCIATES LTD. | 160-F (w)
AN CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
SHEET 1 oF 1
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TEST HOLE LOG

t 332 I |yl E
T &2 =8 MATERIAL <g w‘:’ T OTHER
MACE DESCRIPTION §3(92| £ | INFORMATION
W |5 |2 wo|cR| u
© (3 Q |25]|°
P A i 1 : -
t122 o?E T Organic Colour: #1
ML SILT - clayey laminations, light
1 and dark brown, low plastic 1Grain Size Analysis
Performed
2 {Logged from top of
23" exposure
3 - -
4 - =
48
5 - SM SAND - fine to medium grained, )
silty
6 i
SP | SAND - poorly graded, fine to
7 4 medium grained, trace sub- _
angular to subrounded gravel
to 2" size
8 - 4
9 - j
98
104SP/ SAND - alternating layers of .
SM medium grained and silt,
fine grained sand
11- ]
12 12.0 i
SP SAND - medium grained
Cobbles to 6" size
R 1, Jon beach below
i T+ Texposure
: Sample from 6.3'=
16 16-0 Bottom of Pit at 16.0° P 8.8'
DATE: July 20, 1977|L0GGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 160-G(e)
AN D CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1OF ]
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TEST HOLE LOG

L 333 z |rul k&
|22 |28 MATERIAL Solul| 5 OTHER
M DESCRIPTION 9|9 E INFORMATION
518”3 W |53| @
7] - z>
Granular material encountered UF Test hole advanced
below 7.0' of overburden by water jetting

1 1 1.09- assumed frozen
2 A J
3 W 1
4 J

1 1
5 1 J

7 7-0

Bottom of Hole

DATE: July 20, 1977 |LOGGED BY:

GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT %I;IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.
CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
160-H (w)

SHEET ] OF 3
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GRAIN SIZE ANALYSIS

LAB TEST NUMBER

DEPARTMENT (lJ\f;"”I)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SAMPLE 160-G(e) DEPTH 6.3'-9.8"
DATE saMpPLED _July 20, 1977samMPLED BY GCD 42VR-A (e)
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
3.0 % 7.0% 6.0% 34.0% 46.4%| 3.6 % 2 0
COARSE FINE COARSE MEDIUM FINE
. o e No. No. No.  No. No. No. No. No. SIEVE | PERCENT
32 W v % Y Vs 8 16 30 50 100 200 35 SIZE PASSING
. : N M 3”
% : . : 2" 100.0
: : 1172"
; : T
p : : -
z 10 X X 3/4‘
a : : 172"
< 60 : : \ 3/8” 95.0
- : 174"
z : \ No. 4
g No. 8 84.5
Y 2 \ No. 16 78.7
‘\ No. 30 70.5
20 No. 50 26.5
\ No. 100 22.3
0 \V No. 200 3.6
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE.
o N " am No. No. No. No. No. No. No. No. SIEVE PERGENT
3 2% v % % Y e 8 16 30 50 100 200 325 SIZE PASSING
100 T : : T 3
% : =
% : 11/2"
: &
o : -
g n : 3/4
g’, . 172"
60 - o
& : 3/8
- : 174"
50 —
g : No. 4
c 4 No. 8
g.J No. 16
30 :
No. 30
20 No. 50
0 No. 100
No. 200
0 :
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. 160
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SUMMARY OF LABORATORY TEST DATA

"FOR :
SUITABILITY OF AGGREGATES IN CONCRETE
SAMPLE 160-A(p) DEPTH 0'-4.6" LAB TEST NUMBER
paTe sampLeo_JUly 20, 1977 sampiep By GCD_ 23VR-A
COARSE AGGREGATE FINE AGGREGATE
SULPHATE SOUNDNESS TEST SULPHATE SOUNDNESS TEST
WEIGHTED AVERAGE PERCENT LOSS: 9.01 WEIGHTED AVERAGE PERCENT LOSS: 20.24
SPECIFIC GRAVITY & ABSORPTION SPECIFIC GRAVITY & ABSORPTION
APPARENT S.G: 2.71 BULK{ SATURATED, SURFACE DRY) S.G.: 2.72
BULK (DRY) SG. 2.60 WATER ABSORPTION: 2.17%
BULK { SATURATED, SURFACE DRY) SG.: 2.64 ORGANIC IMPURITIES CAOLOUR TEST
WATER ABSORPTION: 1.58% COLOUR NUMBER: 5+
GRAIN SIZE ANALYSIS
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3"
24,7 % 34.3 %|11.0% 16.0% 10.5 %| 3.5 % 2" 0
COARSE. FINE COARSE MEDIUM FINE
SIEVE | PERCENT
100 & R S 7S R A A Ng' Ng' r%g %g' %3' qlgo 5‘80 ;1205. SIZE PASSING
; : : . 3"
% j\\\ - - . 2" 100.0
: \ : : 11/2" 91.1
TN | 83.3
g - - AN : : e 75.3
& : : : B 172" 64.5
2 ) : \< 38" 56.7
L v ; 1/4"
5 T TN o | 41.0
g « : : : : No. 8 31.6
g | : : Do \\ No. 16 23.9
. : : : N No. 30 17.1
20 - - - - No. 50 9.3
: : : : No. 100 4.7
10 No. 200 3.5
0
COMMENTS:

TEST PIT NO.

160-A(p)

GOVERNMENT OF CANADA .
R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

DEPARTMENT OI;NIDNDIAN AFFAIRS
A
NORTHERN DEVELOPMENT




Setting:

Material:
Volume:

Assessment

DEPOSIT l6l

Glaciofluvial outwash plain modified by thermokarst, east of
Tuktoyaktuk Harbour and Mayogiak Inlet.

Sand, fine to medium grained, with thin discontinuous gravel beds.

1,900,000 cubic yards extractable (300,000 cubic yards gravel).

A potential primary source of granular materials for Tuktoyaktuk.
Further investigation required to delineate most promising
development areas. Overburden thickness estimated to range between
one to six feet.

Airphot No.:  a22884-173 Test Pit ©) Proposed Test Hole A
Deposit Outline -(R.M.H.)

Exposure v Test Site (Others) 32)

Deposit Outline - (Others) = == == Water Jet Approx. Scale: 1"=4800"
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DEPOSIT 161

Setting

Deposit 161 is a glaciofluvial outwash plain modified by
thermokarst. This deposit is located to the east of Tuktoyaktuk Harbour,
and east of Mayogiak Inlet. A drilling program for a proposed airstrip

was carried out in this area during 1973, as shown on the synoptic'page.

Relief over the area is generally less than 50 feet, with one
to six feet of overburden in the potential pit development areas.

Active layer thickness in the areas of higher elevation varies from one
to three feet. Excess ice content of the sands and gravels is estimated
to average 10 percent. The uplands are well drained to moderately well

drained. Birch-heath tundra dominates most of these areas.
Material

Deposit 161 contains mainly sand, with thin, discontinuous
gravel beds within the upper 10 feet of sandy units. The quality of
granular materials in this deposit is variable, ranging between fair to

good.

Volume

The total volume of granular materials in this deposit is

practically unlimited. However, assuming an extraction depth of

- 95 =



10 feet, for reasons of drainage maintenance, preservation of permafrost
at depth and pit restoration considerations, and making allowance for
low lying areas where extraction may be impractical (i.e., approximately
50 percent of the outlined area), the estimated recoverable volume of
granular materials is 1.9 million cubic yards, including 300,000 cubic

yvards of gravel.

Assuming that annual extraction is limited to five feet due to
permafrost, the annual extraction rate per acre will be 500 cubic yards
of gravel and 3100 cubic yards of sand. At this rate of extraction, the
worked portions of the deposit will remain active for a period of two

years.

Further Investigations

Further study to prove out the extent, quality and quantity of
granular materials within this deposit should include a detailed field

drilling and sampling program, a comprehensive laboratory program and an

office study.

The field program should include drilling of test holes and
obtaining representative samples along upland ridges, where overburden
is likely to be thinnest and volumes of extractable granular materials
the thickest. The location and orientation of such ridges is shown on

Figure 1, and test holes should be drilled at 500 to 1000 foot intervals
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along these lines. This frequency of drilling will require in the order
of 60 test holes. The majority of these test holes should be drilled to
depths in the order of 20 feet, with a limited number of holes to

60 feet. Thé purpose of the deep test holes will be to determine if,
and where, massive ice is present within and beneath the granular

materials.

Development and Management of the Deposit

The fine- to medium sand from this deposit would be suitable

for general f£ill, and the gravel may be suitable for higher grade

aggregates, including concrete aggregate.

Due to the discontinuous nature and limited thickness of
gravel in this predominantly sand deposit, stripping will be necessary"
over large areas to recover relatively small volumes of gravel. This
deposit should be developed by stripping and stockpiling during summer .

Separate stockpiles should be established for organic material suitable

~ for pit restoration, for inorganic overburden to be wasted or replaced

in the pit, as well as for sand, and for gravel borrow materials. Due
to the location of this deposit relative to the Community and other
development areas, haulage across Tuktoyaktuk Harbour could be by barge

during summer and over ice during winter.
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Development should be carried out over relatively small areas,
such that recovery from, and restoration of the pit is accomplished in

stages. The separately stockpiled inorganic overburden and/or organic

material should be redistributed over the depleted areas.

To prevent introduction of sediment into the water, buffer
zones should be established between water bodies and the final limits of
the borrow area. The final borrow pit floor should be graded'to insure

slopes and surface drainage will be compatible with the adjacent terrain.

This deposit is removed from potential development areas near
the harbour, and may therefore be readily available for extraction of

granular materials.

The current minimum development cost for this deposit is
estimated to be $9.00 to $10.00 per cubic yard, assuming an average two

feet overburden removal and a two mile winter haul.
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—v{ HARBOUR |

SCALE:

- FOR TEST HOLE LO S AT
e o T S SosaTons 1 DEPOSIT |6}

PROPOSED TEST HOLE LOCATIONS

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION

FIGURE NO.
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TEST HOLE LOG

N O (B ~
-~ |00 | o Fo| &
I |59 z8 MATERIAL <oly=| 1 -OTHER
Iy DESCRIPTION c3leg| F INFORMATION
W |So |2 wo ez w
@ |3 e |zs| 0
ML SILT - some gravel, low plastic UF Organic Colour: #3t
los ' , Grain Size Analysis
1 ©° . " _ 1 and Aggregate
GP |, o ;{ GRAVEL pc?orly gradeg‘i, to 4" cob Suitability Tests
°°, ble size, some fine to coarse Performed
1 °d sand, trace silty fines,
' Po o angular to rounded, occa- Logged from top of
P o °, sional rust-brown patches 20' exposure
°O
L
(]
ogoc
2 b "o
b © o]
o0
o <]
°°°°°
3 D,°oc J
o0
o (<]
D‘g Oc
©0 N
o o
ogoc
o0
4 L:ooc 1
DOO
oo |44 —
SAND - fine to medium grained, ICobbles to 8" size
trace gravel to 1" size on beach below
exposure
5 50
Bottom of Pit. Sample from 0.5'-
4.4"
6 4
DATE: July 21, 1977 |LOGGED BY: GCD DRWN BY: PD/vh |CHKD BY: NH
GOVERNMENT OF CANADA | TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 161-A(e)

DEPARTMENT ?A’;ENDIAN AFFAIRS
NORTHERN DEVELOPMENT

=

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF ]
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TEST HOLE LOG

DEPARTMENT CAI; INDIAN AFFAIRS

~la |2 o |wgel| _
L 33]% I |FulE -
T |52 £3 MATERIAL <g m‘:’ T OTHER
£ |5 |0~ DESCRIPTION c9|9% E INFORMATION
W So | . w |z w ’
2 |8 2 |z5|°
Granular material encountered UF
0-4 below 0.4' of overburden
] Bottom of Pit 1
y 1
DATE: July 21, 1977 |LOGGED BY: GCD DRWN BY: = PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.

R.M. HARDY & ASSOCIATES LTD. | 161-B (p)

D
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES

» GEOTECHNICAL DIVISION
SHEET 1 OF 1
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_ o o |wa
£ 1332 : [FulE
z 8228 MATERIAL Solwll 2 OTHER
’&"J J= |- DESCRIPTION 69 95 E INFORMATION
- | o«
o |o = w »| W
a2 |9 2 |25|°
Pt| 2| PEAT UF Organic Colour: #4%
22005 Grain Size Analysig
ML SILT - low plastic ’ : Performed
Logged from top of|
10 : ]l 20' exposure
SAND - poorly graded, and sub- ‘
angular to subrounded gravel
to 3" size, some silty fines i
430 4
SAND - fine to medium grained,
light brown, occasional dark
grey silt layers ]
411
41
j12:0
Bottom of Pit Sample from 1.0'-
J 3.0'
DATE: July 20, 1977|LOGGED BY: GCD DRWN BY:  pp/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS ._R:M. HARDY & ASSOCIATES LTD. 161-C(e)
A ELc CONSULTING ENGINEERS § GEOTEGHNICAL DIvisIoN
NORTHERN DEVELOPMENT SHEET 1 OF 1




- - ‘-

- TEST HOLE LOG

DEPAHTMENT OF IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HAR‘DY' & ASSOCIATES LTD. -

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

—~ (_3 (6] Ww .o
L |32 | F [EnlE o
 |22]38 MATERIAL - Solull 5 _OTHER
E = DESCRIPTION 0395 E INFORMATION
GW pyesesl GRAVEL - well graded, to 4" cobble UF
frece? size, some silty sand, sub-
i Locece angular to rounded i
11 e '
S | ]
; SAND - well graded, trace sub- _
rounded gravel to 1/2" size
2 ' -
2-8
3 { SAND ~-fine to medium grained, i
silty
. j o :
5 {lq§§— - moist-
4 A ‘[f 41 _ 7
Bottom of Pit Sample from 0'-2.8'
5 1 4
paTE: July 20, 1977(i06Gep BY: ~ GCD DRWN BY:  PD/vh  |cHkD BY:  NH
GOVERNMENT OF CANADA TEST PIT NO.

'161-D(p)

sHEeT 1 oF 1

- 103 -




GRAIN SIZE ANALYSIS

SAMPLE 161-C (e) DEPTH 1.0'-3,0' LAB TEST NUMBER
DATE SAMPLED _July 20, 1977sAMPLED BY GCD 22VR-A (e)
—__ GRAVEL SIZES ‘ SAND SIZES _FINES MAX SIZE | % > 3~
15.4 % 20.6 %|6.5 % 9.5 % 25.0 %l 23.0% 2" 0
COARSE FINE COARSE MEDIUM FINE
w . 1 ae No. No. No. No. No. No. No. No. SIEVE PERCENT
3 W W %Y W 8 16 30 50 100 200 325 SIZE PASSING
100 ~ : — . —
: \ . 3
N 2" [100.0
: NG : 11/2" 97.1
. N " 90.2
g 70 - N 3/4" 84.6
2 DN 127 | 78.3
60 . : -
< "~~~ 3/8 73.9
a
- [ — 1/4"
z \ , No. 4 64.0
g « NG No. 8 58.1
ui No. 16 54.5
_No.30 50,9
20 No. 50 41.5
No. 100 29.3
10 No. 200 23.0
. ;
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
~ GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
% % % % . % %
COARSE " FINE COARSE MEDIUM —FINE
. W v No. No. No. No. No. No. No.  No. SIEVE | PERCENT
) 3 21 % % W s 8 16 30 50 100 200 325 SIZE PASSING
00 . : . ’ 3"
) 2"
8 1172"
T
© m
2 3/4
@ 172
(7]
60 -
g 3/8
E % — 174"
(E.) No. 4
o No. 8
w
a No. 16
. No. 30
20 No. 50
No. 100
10 No. 200
0
- GOVERNMENT OF CANADA DEPOSIT No.
‘ R.M. HAR | .
DEPARTMENT OF INDIAN AFFAIRS M. HARDY & ASSOCIATES LTD
AND ; - CONSULTING ENGINEERS & PROFESSIONAL SERVICES 161
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
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SUMMARY OF LABORATORY TEST DATA

FOR
SUITABILITY OF AGGREGATES IN CONCRETE
sampLe _161-A (e) OEPTH 0.5'-4.4" LAB TEST NUMBER
pATE samprepduly 21, 1977 sampiep By GCD 21VR-A(e)

COARSE AGGREGATE

FINE AGGREGATE

SULPHATE SOUNDNESS TEST

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 19.07 WEIGHTED AVERAGE PERCENT LOSS: 17.30

SPECIFIC GRAVITY & ABSORPTION SPECIFIC GRAVITY & ABSORPTION

APPARENT S.G.: 2.70 BULK (SATURATED, SURFACE DRY) S.G. 2.69
BULK (DRY) S.G.: 2.56 WATER ABSORPTION: _ 3.65%
BULK (SATURATED. SURFACE DRY) S.G.: 2.61 ORGANIC IMPURITIES COLOUR TEST
WATER ABSORPTION: 2.06% COLOUR NUMBER: 3+
GRAIN SIZE ANALYSIS ‘
GRAVEL SIZES - SAND SIZES FINES MAX_ SIZE % >
29.3 % 27.3 %|6.9 % 13.0 % 17.9%| 5.6 % 2" 0
COARSE FINE COARSE MEDIUM FINE
) No. No. No. No. No. No. . No. SIEVE PERCENT
ool 32 W R W L T T SIZE | PASSING
b : : : 3
) Xq . . . - 2 100.0
. : \ 1 1./2" 86.5
: \ : : 1" 76.8
g n 1 . I I : R 70. 7
g : : ; : /2" 60.8
g : : \ Kz 55.1
- 50 : : : \ 1/4"
E : ' \ No. 4 43.4
Q w S . Ty No. 8 37.5
W “ : ; : : S~ No. 16 32.3
: : : : No. 30 27.4
20 - - . - No. 50 16.6
10 : : : : \ No. 100 7.9
B : : : T\_ [ No. 200 5.6
9 . : : :

COMMENTS:

GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %’;‘ IDND|AN AFFA‘RS CONSULTING ENGINEERS & PROFESSIONAL SERVICES l 6 l -A (e )
NORTHEHN DEVELOPMENT ¢ GEOTECHNICAL DIVISION
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Setting:

Material:
Volume:

Assessment:

DEPOSIT I62

Underwater sediments in the northern half of Tuktoyaktuk Harbour.

Sand, fine to medium grained, and gravel.

6,900,000 cubic yards extractable (1,400,000 cubic yards gravel).

A potential primary source of thawed granular materials for
Tuktoyaktuk which could be developed by dredging. Further
investigations are recommended to delineate most promising
development areas.

Airphoto No.: aA22884-174 Test Pit 0] Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) 32

Deposit Outline - (Others) = = === Water Jet {} Approx. Scale: 1"=4800"
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DEPOSIT 162

Settingv

Deposit 162 represents the underwater sediments in Tuktoyaktuk
Harbour and adjacent areas. Gravels and sands in the bottom of Tuktoyaktuk
Harbour probably originated from a glaciofluvial complex underlain by
icy sediments and massive ice. Their present underwater position is
probably the result of thermokarst development. Gravel can be expected
to be concentrated in upper layers, particularly in shallower water.
Wave action and currents have likely concentrated sand and gravel on
shoals and on beaches, both during thermokarst and at present. Perma-
frost is not expected in the harbour bottom sediments, with the excep-

tion of near shore areas with shallow waters.

Sands and gravels in this deposit may be interbedded with, or

may have variable cover of fine-grained sediments.

A previous investigation was carried out in Tuktoyaktuk
Harbour, by E. W. Brooker & Associates Ltd. on behalf of Imperial 0il
Ltd., as outlined on the synoptic page. This study was undertaken in

1973 and included an offshore drilling program.

Material

Based on data from the previous investigation, and on the

results of this study, fair to good quality sands and gravels are
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located in the northwest portion of the deposit, fair to good quality
sands are present in the central portion of the outlined area, and poor

to fair quality sands are found in the southern part of the deposit.

Volume

The total volume of granular materials within this deposit is
practically unlimited. However, assuming that'approximately 15 percent
of the outlined area contains granular materials to a depth of 15 feet,
of which 20 percent ié gravel, the estimated volume of recoverable
granular materials is 6.9 million cubic yards, including 1.4 million

cubic yards of gravel.

Further Investigations

Further study to prove out the extent, quality and quantity of
granular materials within this deposit should include a detailed field

investigation and sampling program, a comprehensive 1aboratory program and an

office study.

The field program should be comprised of a geophysical survey,
together with drilling for sample aquisition. The results of the geo-~

physical survey would be utilized to interpolate subsurface stratigraphy

between sampling locations.
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As an alternative sampling method of the harbour bottom sedi-
ments, a clam bucket dredge could be utilized. However, because better
definition of soil stratigraphy and sample depth will be obtained by

drilling, a drilling program is recommended.

It is recommended that the geophysical survey of the under-
water deposit be undertaken prior to sampling, in order that actual
sampling locations are chosen based on the geophysical survey data.
However, interpolation of subsurface data from the geophysical survey,
based on samples obtained prior to the geophysical survey is also
possible, if time and weather constraints prevent undertaking the geo-

physical survey in the preferred sequence.

The depth of penetration and the vertical resolution of
marine acoustical sources depends on the frequency of the source.
We fecommend a system which operates at 3.5, 7.5 and 200 khz
(e.g., RTV 1000).' A Trisp;nder Navigational System should also be
employed for accurate positioning of the geophysical transects. The
results from the survey with this system consist of reflections from
subsurface layers versus distance along lines, and the reflecting layers

can be correlated to data obtained by sampling of sediments.
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Survey lines should be spaced at 500 foot intervals, resulting

in a total survey of approximately 20 miles.

TWenty—éix prﬁpoéedvloéations for‘harbour bottom.sampling have
been tentatively selected, as shown on Figure 1. These locaﬁions
identify areas where granular sediments are likely to occur. However,
test holé locations éhould remain>flexible,v§ending the results of the
geophysiéal survey.v The harbour botﬁom sediments should be driiied and

sampled to a depth of 20 feet.

Two methods of obtaining harbour bottom sediments are pos-
sible. One method would employ reverse-air circulation with cuttings
blown up the centre of a double walled casing. The second method would
be wet drilling through a single walled casing, and sampling with Shelby

tubes equipped with a sample catcher.

Development and Management of the Deposit

The development of this deposit offers a number of advantages.
These include the proximity of the deposit to the Community, the unfrozen
condition of granular materials in this deposit, and the limited dis-

turbance to the terrain resulting from its development.
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Development of this deposit is possible by dredging, either
hydraulically, ox by clam bucket. Stockpiling of hydraulically dredéed
ﬁaterial should be in low areas adjacent to the harbour, or on islands,
where drainage of the material can occur. Barged material could be

stockpiled in areas designated for industrial or commercial storage.

Timing of dredging operations in some areas of the harbour may
significantly affect fish life history stages. In this regard, spring
and fall dredging are most critical, and consideration of this should be

included in the extraction plan for this deposit.

Due to the relatively deep water in Tuktoyaktuk Harbour,
development of the deposit will not contribute to a significant increase
in wave action. Therefore, the erosion rate within the harbour area

should not be affected by extracting material from the harbour bottom.

The current minimum development cost for this deposit is

estimated to be $4.00 to $5.00 per cubic yard, assuming hydraulic

* dredging and stockpiling, with a one mile winter haul.
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SCALE:
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[o] 800 1000 metres

GOVERNMENT OF CANADA

DEPARTMENT %ZBNDIAN AFFAIRS
NORTHERN DEVELOPMENT

DEPOSIT (62
PROPOSED TEST HOLE LOCATIONS

R.M. HARDY & ASSOCIATES LTD. i

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

FIGURE NO.
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TEST HOLE LOG

=la |8 O Wl
il = T (& -
~ (00O o . . a tg !.’
I gg z8 MATERIAL Lolus| £ OTHER
b |22 (o DESCRIPTION S|0¢| £| INFORMATION
wige |2 w (€2 w
° 19 ° |25|°
GPP° 9 GRAVEL - poorly graded, to 3" Pit excavated on
,3°° size, and fine to coarse seaward side of
i 0o J sand, trace silty fines, lshoal 1' above
’g°o occasional boulders on sur- water level
L face Organic Colour: #3~
1 p,ol10 - water level at 1.0' depth Grain Size Analysig
| Performed |
Bottom of Pit Sample from 0'-1.0'
2 -
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY:  PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ ~R.M. HARDY & ASSOCIATES LTD. 162-A(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT « SHEET ] OF 1
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TEST HOLE LOG

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

AND :
. NORTHERN DEVELOPMENT

—~ 1 o I.u.oo .-
E (322 T Bl e
r |22 |29 MATERIAL Zolwl| OTHER
e DESCRIPTION §S|o%| £ | INFORMATION
ol o |2 - w |« w S
ER o |g2| e
SP SAND - ‘fine to medlum grained, UF | Pit excavated on
angular to rounded gravel to shoal 1' above
‘ . 2' boulder size on seaward ' {water level
(- - surface, subrounded to rounded
S gravel to 2 1/2" size on lee-
114 " ward surface
; Wfo - Water level at 1.0 depth
] Bottom of Pit |
2 4
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA : TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 162-B(p)

SHEET ] OF 1




TEST HOLE LOG

© e Q O |RR| -
L 33| . z |Eylk
I (G2 x93 MATERIAL Lo u,‘:’ iy OTHER
B(23 (S DESCRIPTION 53(22| £ | INFORMATION
a |le? (=2 w 2| w
> | ° |83] @
GP 3’3° GRAVEL - to 1 1/2" size, and fine UF Pit excavated on
%o to coarse sand, angular to beach of small
0,0 rounded Jisland 1' above
P00 water level
(o] e
°0%,., — Water level at 1.0' depth
1 Bottom of Pit Sample from 0'-1.0'
2 4 4
4 i
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.

DEPARTMENT ?‘\I:QBNDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD. | 162-C (p)

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 OF 1.




TEST HOLE LOG

— Q 0o |w
E33|F T |SulE .
: 8828 MATERIAL <olul| 7 OTHER
IR DESCRIPTION 5S|c<| £ | INFORMATION
18713 ¢ |gg|8
“GP[s°o GRAVEL - poorly graded, to 3" UF Pit excavated on
S size, and fine to coarse - beach 0.5' above
| oo 06 _ sand, occasional boulders to Jwater level
o ~ O . : .
) " 2' size Organic Colour: #3
%0 ° - water level at O. 5' depth Grain Size Analysi
1 0°9/1.0 Performed
Bottom of Pit Sample from 0'-1.0'
2 T W .
4 i
DATE:July 24, 1977 LOGGED BY: GCD DRWN BY: PD/vh |CHKD BY:  NH
GOVERNMENT OF CANADA . : ~| TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 162-D (p)

DEPARTMENT %F INDIAN AFFAIRS
NORTHERN DEVELOPMENT l

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 oF 1
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TEST HOLE LOG

o
e [ Q |BIR| .
E|32|E I vyl E
T &2 £ MATERIAL <o u,i—i T OTHER
IR DESCRIPTION - 5S/0Z| £| INFORMATION
a 97|57 w Tl w v
7] @] O o= a
(2] - >
GM[p®7] GRAVEL - to 2" size, some silty UF Pit excavated on
L?J‘{" fines, trace sand, angular to beach 1' above
i || |2 subrounded, gravel to 5" lwater level
I%l‘iﬁt cobble size on surface
rd, |
1 F],f',a‘f-o - water level at 1.0' depth
Bottom of Pit
2 - -
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
TEST PIT NO.
.M. HARDY & ASSOCIATES LTD. 162-E (p)

GOVERNMENT OF CANADA
DEPARTMENT %F BNDlAN AFFAIRS 9 R

N
NORTHERN DEVELOPMENT

" CONSULTING ENGINEERS & PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

SHEET 1 OF 1
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TEST HOLE LOG

NORTH ERN DEVELOPM ENT

« GEOTECHNICAL DIVISION

~la |e O |we|
& |33 |2 - I lry|k
: |22 (28 MATERIAL <olu3| £ OTHER
E - DESCRIPTION 9 Qg E INFORMATION
0 o = ’ u Coan| W
o |9 ’ 7 Q LZ)->. o .
SW/|:#] SAND - well graded, trace fine UF Pit excavated on
gravel to 1/4" size beach 1' above
j ’ lwater level
. 1o - water level at 1.0' depth
1 Bottom of Pit
2 1 J
DATE: July 24, 1977|LOGGEDBY:  GCD DRWN BY:  pp /vh CHKD BY:  yp
GOVERNMENT OF CANADA * TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 162-F (p)
CONSULTING ENGINEERS & PROFESSIONAL SERVICES

SHEET 1 oF 1




TEST HOLE LOG

~ o O |wge
£ (322 : (FulE '
T |52 g8 MATERIAL <g w2 iy OTHER
R |5 [0 DESCRIPTION slled| £ INFORMATION
W So |2 w (x| W
e |3 | e 25| ° |
GPP° o GRAVEL - poorly graded, to 16" ‘UF Pit excavated on
ol cobble size, trace sand ' shoal 1.0' above
J oo I - Jwater level
g;: Grain Size Analysis
1. ﬁ%‘jo - water level at 1.0' depth Performed
Bottom of Pit Sample from 0'-1.0'
J ]/ Sample obtained
from seaward side
of shoal. The
2 ]l leeward side is
underlain by fine
silty sand.
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY:’ PD/vh CHKD BY: NH
GOVERNMENT OF CANADA : * TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & Assoc'ATEs LTD. 162-G(p)
AND . CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1




TEST HOLE LOG

AND-
NORTH ERN DEVELOPM ENT

. Jo . o |we|
T |52 (23 MATERIAL <olw=| £ OTHER
g |55 |07 " DESCRIPTION s323| F INFORMATION
& |55 |2 e w” 53| & T
2 13 e 1z5|°
GP OV°°° "GRAVEL - poorly graded, -to 2" UF| . |Pit excavated on
"o size, some fine to coarse |beach 1.0"' above
. K f'sand angular to rounded, Jwater level
309 . cobbles to 8" size on surface Organic Colour: #4%
eed.  _.water level at 1.0 Grain Size Analysis
1 o " [10 : and Aggregate. .
‘ . Bottom of Pit ggl{;zﬁiéty TeSts‘—
_ 1 1 Sample from 0'-1.0
27 |
i i
DATE: July 24,.1977|LoGGEDBY: GCD ... |DRWN BY:" PD/Vvh CHKD BY:  NH
GOVERNMENT OF CANADA : - “TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS -~ R.M. HARDY & ASSOCIATES LTD.. | 162-H(p)

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
. * GEOTECHNICAL DIVISION .

SHEET ] OF 1




TEST HOLE LOG

~ |a o o Wee| _
L1332 I [zylE
r [£2|28 MATERIAL <g w2l 1 - OTHER
E |22 |6~ DESCRIPTION 53|2<| £ | INFORMATION
w 5o | wo (| w
* 13 2 125 9 .
SM I;]{[E SAND - fine to medium grained, | UF Pit excavated on
|41-|-tp silty, well graded angular to |beach of small
Wit rounded gravel to 6" cobble island 1.0' above
H]:Er size on surface |water level ‘ :
Il
1 WPillio - water level at 1.0' depth
Bottom of Pit
2
i
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh |CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 162-1 (p)
AN | T O Cearetomicn. P
NORTHERN DEVELOPMENT sheeT 1 oF 1
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GRAIN SIZE ANALYSIS

SAMPLE 162-A(p) DEPTH 0'-1.0" LAB TEST NUMBER
- DATE sampLepJuly 24, 1977 sampLED BY GCD 4GD '
—__ GRAVEL SIZES , - SAND SIZES FINES MAX SIZE | % > 3~
36.6 % 22.4 %|7.0 % 8.0 %l 22.7 %| 3.3 % 3" -0
COARSE FINE - | COARSE MEDIUM FINE -
- ) o o L.No.  No. No. No. - No. No.  No.  No. SIEVE | PERCENT
‘0 W W W, 8 B % 50 100 20 %% SIZE PASSING
N : : ‘ ' 3" 100.0
\ . 2" 93.5
\\ : 112" 83 8
N | 711
o % " | 63.4
z . ' .
2 N 2" | 55.6
< : 38" 50.3
o N
= : 174"
@ : No. 4 41.0
: No. 8 36.3
o
A ; S — . No. 16 33.4
. No. 30 30.6
20 - No. 50 18.2
- : No. 100 4.8
10 No. 200 3.3
0
SAMPLE 162-D (p) DEPTH 0'-1.0" LAB TEST NUMBER
DATE SAMPLED JUuly 24, 1977 saMPLED BY GCD 7GD
GRAVEL SIZES SAND SIZES FINES MAX SZE | % > 3"
22.7 % 33.1 %|3.2 % 8.0 % 31.5 %l 1.5 % 2" 0
COARSE FINE COARSE MEDIUM FINE
No. - No. No. No. No. No. No.  No. SIEVE | PERCENT
o2 2d VW R W W 3 1 30 50 100 200 3% SIZE PASSING
H : . ' 3"
%0 \ . 2" 100.0
: : : 11/2" 98.2
8 : : " 91.2
g \ . ; 3/4" 77.3
] \ D 172" .
< : 38" gg 3
a \ : -
| 50 d o : 1/4"
] PNl No. 4 44.2
(8] 40 :
c “"""\ No. 8 41.9
a 2 No. 16 40.4
\ No. 30 38.8
20 No. 50 22.5
" \ No. 100 4.1
' \ No. 200 1.5
0 D
GOVERNMENT OF CANADA L R . .|. DEPOSIT No.
DEPARTMENT %%:)NDIAN A”FF,AI_RS . R.M. HARDY & ASSOCIATES LTD. 162

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
L * GEOTECHNICAL DIVISION
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GRAIN SIZE ANALYSIS

SAMPLE 162-G(p) DEPTH 0'-1.0° LAB TEST NUMBER
. DATE SAMPLED July 24, 1977 SAMPLED BY GCD ~ 10GD
GRAVEL SIZES SAND SIZES FINES MAX.SIZE | % > 3"
26.7% 62.5% % % % % 4" 9.0
COARSE FINE | COARSE MEDIUM FINE »
. W v am No. No. No. No. No. No. No.  No. SIEVE | PERCENT
k32 We W R Y W 8 16 30 50 100 200 325 SIZE PASSING
N ] i 91,0
%0 N : 2" 91.0
: : : : 1172 82.1
® N & 74.2
g 1 : N : : 3/4" 64.3
z A : 172" 41 .4
< o I W v | 23.4
o \; N .
(. : : — 1/4"
z \ | : No.4 1.8
1% 4 \ . No. 8
: . No. 16
e 3 : : 0
. \ : No. 30
20 : \ ; No. 50
; \: No. 100
0 \ No. 200
0 -
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX. SIZE | % > 3~
% %l % % % %
COARSE FINE COARSE MEDIUM FINE.
. W e e No. No. No. No. No. No. No.  No. SIEVE | PERCENT
O Ve v % % Y W s 8 16 30 50 100 200 35 SIZE | PASSING
. : N N 3
0 2
80 11/72"
f =
g 70 3/4"
@ 172"
(7]
60 "
g 3/8
- 174"
50
é No. 4
< 49 No. 8
% No. 16
No. 30
20 No. 50
10 No. 100
No. 200
0 a
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 162
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHEHN DEVELOPMENT * GEOTECHNICAL DIVISION
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"SUMMARY OF LABORATORY TEST DATA

SAMPLE _

. FOR SO
SUITABILITY OF AGGREGATES IN CONCRETE
162-H(p) DEPTH 0'-1.0" LAB TEST NUMBER
DATE SAMPLED.. July 24, 1977 SAMPLED BY GCD 11GD

COARSE AGGREGATE

FINE AGGREGATE .

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 3.81

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 9.33

'SPECIFIC GRAVITY & ABSORPTION

. APPARENT S.G.: 2.70
‘BULK (DRY) SG: 2.54
BULK SATURATED, SURFACE DRY) S G.: 2.60

2.29%

WATER- ABSORPTION:

"SPECIFIC GRAVITY & ABSORPTION

2.73

54%

BULK( SATURATED, SURFACE DRY) S.G.:

WATER ABSORPTION: . 2.

"ORGANIC IMPURITIES COLOUR

COLOUR NUMBER: 4+

TEST -

GRAIN SIZE ANALYSIS

— GRAVEL SIZES SAND SIZES FINES MAX SIZE | % >3-
25.3 % 39.3 %|7.9 % 8.5 % 15.6 %| 3.4 %|| 2" 0
COARSE FINE COARSE MEDIUM FINE
N . 1o No. No. - No. No. No. . No. No. No. SIEVE PERCENT
- R S LA LA A SR 8 18 30 50 100 200 X5 SIZE PASSING
| . \ . .. . . 3" :
0\ 2 1100.0
" LN 1172 84,0
, \\ R 77.1
g TN 2 74.7
3 : \J : 1/2" 69.5
< N \ . Ve 61.8
Q. . .
- : : : 1/4"
é : : No. 4‘ 35 .4
E:J : - No. 8 279 1
o No. 16
v : — TERTIE
i : -
10 N No. 100 7.2
- N No. 200 3.4
0
COMMENTS:
GOVERNMENT OF CANADA T TEST PIT NO.
- S ST R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT 3FN[DND|AN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES | 162—H (p)
NORTHERN DEVELOPMENT , * GEOTECHNICAL DIVISION
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DEPOSIT 163

Setting: Glaciofluvial outwash plain modified by thermokarst, 22 miles
northeast of Tuktoyaktuk and eight miles south of Hutchison Bay.

Material: Sand, fine to medium grained.

Volume: 9,600,000 cubic yards extractable.

Assessment: Although the overburden cover is thin, this deposit is too far
removed from Tuktoyaktuk and the proposed highway to warrant its
development as a source of sand for the Community.

Airphoto No.: A22884-186, 193 Test Pit O] Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) 22
Deposit Outline - (Others) = = === Water Jet I} Approx. Scale: 1"=4800"'
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" 'DEPQSIT 163 -

Setting -

Deposit 163 is located approximately 22 miles northeast of
Tuktoyaktuk and eight miles south of Hutchison Bay. This deposit is
part of a large glaciofluvial outwash plain that has been modified by
thermokarsﬁ. Howéver, it is unique in that large parts of it are free
of overburden, or are covered by thin (i.e., in the order of one foot

thickness) overburden.

Relief over the area is in the order of 40 to 50 feet and the
deposit is dry and well drained near scarp edges. The active layér
thickness may exceed three feet in areas covered by thin overburden.
Material

Deposit 163 contains only sand of fair to good quality.

Volume

The total volume of granular materials in this deposit is

86 million cubic yards, for an estimated deposit thickness of 45 feet.
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However, assuming an extraction depth of 10 feet over 50 percent of
the outlined area, the extractable volume of granular materials is

9.6 million cubic yards.

Further Investigations

No further investigations are recommended for this deposit,

until a need arises for granular materials in this area.

Development and Management of the Deposit

This deposit is too far removed from Tuktoyaktuk and from the
proposed Inuvik to Tuktoyaktuk Highway to warrant its development as a

source of sand for the Community.
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TEST HOLE LOG

cle (8 O [Wx| .
L 22| I |>wl|F
T gg ] MATERIAL Lolws| 1 OTHER
IR DESCRIPTION 5322 £| INFORMATION
o |© = w o w
ME 8 82|58
OL (|?{%| ORGANIC SILT - dark brown, roots UF Logged from top
eXicl of 45' exposure
| 202 .
22
1 2/2/[10 i
SAND - fine to medium grained,
trace subrounded gravel to
i 1/2" size, yellow-brown i
2 1 |
24 _
] ~ T - medium grained, trace sub- |
rounded gravel to 1/2" size,
light brown
3 1 .
4 4
5 1 J
6 J
Sample from 2.4'-
7 7.0 Bottom of Pit 7.0'
DATE: July 17, 1977 |LOGGED BY: GCD DRWN BY: PD/vh |CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT %l';"IJNDIAN AFFAIRS
NORTHERN DEVELOPMENT

TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. | 163-2 (e)

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET ] OF 1
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DEPOSIT |64

Setting: Glaciofluvial outwash plain modified by thermokarst, 22 miles
east of Tuktoyaktuk near the north shore of Eskimo Lakes.
Material: Sand, medium to coarse grained, a thin surficial layer of gravel.

Volume: 3,500,000 cubic yards extractable (300,000 cubic yards gravel).

Assessment: Although the overburden cover is thin, this deposit is too far
removed from Tuktoyaktuk and the proposed highway to warrant its
development until closer sources are depleted.

Airphoto No.: A22884-168 Test Pit 0] Proposed Test Hole A

Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) 37
Deposit Outline - (Others) = == == Water Jet {} Approx. Scale: 1v=4800"
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DEPOSIT 164

Setting:

Deposit 164 is located approximately 22 miles east of Tuktoyaktuk,
near the north shore of Eskimo Lakes. This deposit is part of a large
glaciofluvial outwash plain that has been modified by thermokarst, and

which generally appears to have little overburden. .

Local relief over the area is 70 to 100 feet and the deposit
is well drained. The active layer thickness may exceed three feet in
areas covered by thin overburden. Massive ice is probably present

within and beneath the deposit.‘
Material

Good quality sand and some gravel is contained in Deposit 164.
Gravel present within most of the outlined area appears to be only a
thin surface layer.

Volume

The total volume of granular materials in this deposit is

practically unlimited, however, assuming an extraction depth of 10 feet,
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3.5 million cubic yards of granular materials is available, including

approximately 300,000 cubic yards of gravel.

Further Investigations

No further investigations are recommended for this deposit,

until a need arises for granular materials in this area.

Development and Management of the Deposit

This deposit is too far removed from Tuktoyaktuk and from the
proposed Inuvik to Tuktoyaktuk Highway to warrant its development at
this time. However, the high cost of haulage would be partially offset

by the reduced cost of stripping the thin overburden.
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TEST HOLE LOG

—_ O IS) w
£ |33|2 : Byl E
T |52 £ MATERIAL e " iy OTHER
£ |25 |0 DESCRIPTION 592 e INFORMATION
415”2 ’ ~ wo P W
s |18 _ e |z5|° o
GWpeeel GRAVEL - well graded, to 3" size, UF Organic Colour: #47
soeces some fine to coarse sand, _ J
] vesese trace silty fines, occasional lGrain Size Analysis
:::::: boulders to 2' size, angular . Performed
poetes to subrounded, easily shat-
11 hegese tered, dark brown with rust- _
R brown patches
oot ‘
21 e 1
3 ::o:oaa.o i
SP SAND - medium grained
4 - -
43 STONER. 2
] Bottom of Pit | sample from 0'-3.0'
5 1 4
paTE: July 17, 1977|LoGGED BY: GCD DRWN BY: PD/vh ° [cHkD BY: NH
GOVERNMENT OF CANADA - TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 164-A(p)

DEPARTMENT ?A':JIIDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET ] OF ]
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TEST HOLE LOG

NORTHERN DEVELOPMENT

" CONSULTING ENGINEERS & PROFESSIONAL SERVICES
. * GEOTECHNICAL DIVISION

cla Q O ¥Rl -
e |22 |X I |[>w|k
T |52 x8 MATERIAL Tolw=| £ OTHER
o =l LR DESCRIPTION 69|9%| INFORMATION
5 (3”3 | W Sz W
® (3 | e |z5|°
SMEIy SAND - silty, trace rounded to sub} |UF Logged from top of
i angular gravel to 6" cobble | 50" exposure
il o5 size, organic inclusions,
1moss and lichen on surface [ 1
SP SAND - medium grained, light brown
1 !
2 7 J
3 7 i
4 1 4
Sand estimated to
continue to bottom
) 1of exposure at
approx. 50' depth
5 50
- Bottom of Pit Sample from 0'-5.0'
6 4
DATE: July 17, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
~_ GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT oF BNDIAN,AFFAIRS R.M. HARDY & ASSOCIATESLTD. | 164-5 (e)

SHEET ] OF ]
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TEST HOLE LOG

: o (i) 9 I&’O\o —
w p Y | I w (g
: 22|28 MATERIAL S o[58t OTHER
£ [Ls |9~ DESCRIPTION cSleg| E INFORMATION
w | (2 w (2|
° 13 |3 o 92| o
GM [{9's] GRAVEL - well graded, to 3" size, UF Logged from top of
J,Tcpl?d some sand, some silty fines, 50' exposure
i o4l angular to subrounded ., -
b
N
11 1,9 ]
3' $|c
b
! *f‘ﬁq T
ik
2 1.leld2-0 .
GW fetets] GRAVEL - well graded, to 3" size, .
200N and medium rust-brown sand,
i oo angular to subrounded |
F.....l
::.:0:1
3 ':::::‘3-0 _ i
SP | SAND - medium to coarse grained,
: trace fine gravel to 1/2"
] size, light brown 1
4 7 J
5 1 150 _ 4
- medium grained, light brown
: - -
6-3 »
i Bottom of Pit JSample from 0'-3.0'
7
DATE: July 17, 1977 |LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.-M. HARDY & ASSOCIATES LTD. | 164-C (e)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
© GEOTECHNICAL DIVISION :
NORTHERN DEVELOPMENT . SHEET ] OF 1
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GRAIN SIZE ANALYSIS

SAMPLE l64-A(e) DEPTH 0'-3.0" LAB TEST NUMBER
 DATE SAMPLED _July 17, 1977 SAMPLED BY GCD 28VR-A
GRAVEL SIZES SAND SIZES FINES MAX.SIZE | % > 3"
39.2 % 24.0 %|6.8 % 11.0 % 11.4 % 7.6 % 3n 0
COARSE FINE COARSE MEDIUM FINE
' . 0 1o wm No. No. No. No. No. No. No.  No. SIEVE | PERCENT
oo |32V KRR R a 8 6 0 5 100 200 35 SIZE | PASSING
\! ' : : 3 100.0
NT— : 2" 91.0
:\\ : : 11/2" 83.1
80 ; : - :
: \ : 1 70.0
g n - \ . : 34 60.8
@ : \‘ : : 172" 52.5
2 60 : : \ — 3/8" 47.2
: : ' : 14
50 ; : +
z . : ;\\; No. 4 36.8
g « : : - N No. 8 30.9
a 20 : . ; No. 16 25.8
. I \\ No. 30 21.9
20 ~ No. 50 15 2
: . No. 100
: ‘h No. 200 7.6
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZ FINES ][ MAX SIZE [ % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
W 1e e p1aNo. No. No.  No.  No. No.  No. No. SIEVE | PERCENT
0 3 2 % N Y W 8 16 30 50 100 200 325 SIZE PASSING
. d . N i 3"
) 2"
1172
80 ; -
1
g n 3/4”
g; 172"
60 ”
< 3/8
- 174"
50 T
5 No. 4
% 40 No. 8
o 30 No. 16
No. 30
20 No. 50
No. 100
10 No. 200
0
GOVERNMENT OF CANADA , DEPOSIT No.
DEPARTMENT or—' INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
D CONSULTING ENGINEERS & PROFESSIONAL SERVICES 1 6 4
NORTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
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DEPOSIT 165

Setting: Glaciofluvial outwash and kames modified by thermokarst, 20 miles
southeast of Tuktoyaktuk near the north shore of Eskimo Lakes.

Material: Sand, fine to coarse grained, and gravel.

Volume: 1,700,000 cubic yards extractable.

Assessment: pue to its distance from Tuktoyaktuk and the proposed highway,
development is not recommended until closer sources are depleted.

Airphoto No.:  aA22884-161 Test Pit 0] Proposed Test Hole A

Deposit Outline -(R.M.H.) Exposure i Test Site (Others) &
Deposit Outline - (Others) = = === Water Jet 20 Approx. Scale: 1"=4700'
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DEPOSIT 165

Setting

Deposit 165 is located approximately 20 miles southeast of
Tuktoyaktuk, near the north shore of Eskimo Lakes. Most of this deposit
area appears to be_covered by till., Prospects for granular materials
are in sandy outwash modified by thermokarst, and local gravel kames or
patches of outwash. Deposit 165 is included within a relatively large
area previously designated as Scource 153 by Ripley, Klohn and Leonoff

International Ltd.

The hills are well drained, and their overburden cover is
probably thin (i.e., less than three feet, in general). Consequently
the active layer thickness may exceed three feet in some areas. Ice
content of the sands and grévels is probably low, but massive ice is
likely present in underlying materials. Vegetation on hills mainly

consists of dwarf birch and willow.
Material

This deposit contains both sand and gravel of good quality.
Volume

The total volume of extractable granular materials in this

deposit is estimated to be 1.7 million cubic yards. This is based on an
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assumed deposit thickness of 30 feet over 20 percent of the outlined
area. Proportions of sand and gravel are difficult to estimate, how-

ever, gravel appears to be a significant component of this deposit.

Further Investigations

No .further investigations are recommended for this deposit at
the present time, due to its distance from Tuktoyaktuk and the proposed
Inuvik to Tuktoyaktuk Highway. However, when development of this
deposit is considered, approximately 15 test holes, each to a depth of .
60 feet, will be required to determine the extent of gravel and sand,
and to aetermine the location of massive ice, if present. 1In addition,
excavation of five test pits to depths in the order of five feet is

recommended to further detail the material quality.

Development and Management of the Deposit -

When dewvelopment of this deposit is considered, further inves-
tigations, as outlined above, should be carried out, to establish a

systematic plan for extraction.

In general, pit development and drainage management should

be relatively simple, due to the relief within this deposit.
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DEPOSIT 166

Setting: Kame complex 20 miles southeast of Tuktoyaktuk near the north
shore of Eskimo TLakes, 18 miles east of the proposed highway.

Material: Sand, fine to coarse grained, and gravel.

Volume: 170,000 cubic yards extractable.

Assessment: pue to its distance from Tuktoyaktuk and the proposed highway,
as well as its small volume, development is not recommended
until closer sources are depleted.

Airphoto No.: a22884-132 Test Pit O] Proposed Test Hole A

Deposit Outline -(R.M.H.) Exposure v Test Site (Others) D
Deposit Outline - (Others) = ==== Water Jet &* Approx. Scale: 1"=4700"
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DEPOSIT 166

Setting

Depogit 166 is located near the north shore of Eskimo lLakes,
approximately 20 miles southeast of Tuktoyaktuk and 18 miles east of the
proposed Inuvik to Tuktoyaktuk Highway. Prospects for granular materials
are in a number of kames which appear to be in the order of 70 feet high
and 100 to 150 feet in diameter. Deposit 166 is included within three
larger areas previously designated as Source 154 by Ripley, Klohn and

Leonoff International Ltd.

The hills are well drained, and their overbu;den cover is
negligible. Consequently the active layer thickness may exceed three
feet in these areas. The gravels and sands probably have low ice con-
tents, although isolated massive lce bodies may cccur. Massive ice is
likely present in the underlying sediments. Vegetation on the hills

mainly consists of dwarf birch and willow.
Material
This deposit contains good quality sand and gravel.

Volume

The total volume of granular materials in this deposit is

estimated to be 170,000 cubic yvards. This is based on an assumed
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deposit thickness of 20 feet over 20 percent of the outlined area.
Proportions of sand and gravel are difficult to establish. However,

gravel appears to be the significant component in this deposit.

- Further Investigations

No further investigations are recommended for this deposit at
the present time due to its small volume, as wellAaé its distance from
Tuktéyaktuk and the proposed Inuvik to Tuktoyaktuk Highway. However,
when development of this deposit is considered, approximately six test
holes, each to a depth of 60 feet, will be required to determine the
extent of gravel and sand, and to determine the location of massive ice,
if present. 1In addition, excavation of four test pits to depths in the

order of five feet is recommended to further detail the material quality.

Development and Management of the Deposit

When development of this deposit is considered, further inves-—
tigations, as outlined above, should be carried out, to establish a

systematic plan for extraction,

In general, pit development and drainage management should be

relatively simple, due to the relief within this deposit.
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TEST HOLE LOG

£y % O (el o
L 155 |2 z [rwl E
T g% 3 MATERIAL Lolw=| £ OTHER
o5 |[e DESCRIPTION c9leg e INFORMATION
518”3 g 52| 8
R 74 = |z
GPp° | GRAVEL - poorly graded, to 6" UF Organic Colour: #3H
°°o° cobble size, fine to coarse Gr-ain Sizé Analvsi
N 0 ° sand, subangular to sub- Porformed Y
°°°o° rounded, silty with rootlets
°, 0 to 1.0' depth
11 g oot _ i
Oo o
Do °
b 0 o
- D0 o d
Doo
o [e e
°C)
27 ooo o -
o o
oo o
- Ooo -
b [« e
o°°
Doo
3 - DOOO -
o Q
Oo .
%, o34
J Bottom of Pit {Sample from 1.0'-
3.4"
4 7 4
DATE: July 17, 1977|(LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.M. HARDY & ASSOCIATES LTD. 166-A(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEDTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET ] OF 1
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GRAIN SIZE ANALYSIS

SAMPLE __166-A (p) DEPTH 1.0'-3.4" - LAB TEST NUMBER
DATE SAMPLED July 17, 1977 SAMPLED BY GCD 31VR-A
GRAVEL SIZES SAND SIZES ‘ FINES MAX SIZE | % > 3"
33.8 % 26.3 %|7.5% 8.0 % 8.9 % 2.1% 4" 13.4
COARSE FINE COARSE MEDIUM FINE
. " No. No. No. No. No. No. No.  No. SIEVE PERCENT
Sl v wh % % % M M % SRE | RAEN
: : : 3" 86.6
0T - 2 84.1
N ] 112 | 74.7
S 70 = N : v& | 52.8
2 \ ; 7 42.7
< ) — g" 37.2
a : : 14"
50 — +
5 : No. 4 76.5
E @ : W No. 8 20,
o 20 . \ No. 16 17 . 1
: N | No.30 14.3
20 - - Ng. 50 6.9
: [ — No. 100
10 \\ No. 200 3?
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GARAYEL SIZES SAND SIZES FINES MAX SZE 1% > 3~
% % % % % %
COARSE FINE COARSE MEDIUM FINE
W o a No. No. No. No. No. No. No. N SIEVE | PERCENT
00 3oV % % Y W 8 16 30 50 100 200 5 SIZE PASSING
: : : : 3
% : . : . 7
: : : : RR
80 : : : : -
: : : : 1
‘,__2 70 ; : ; e
73 : : : 172"
@ ; : :
60 . o . ”
= : : : 3/8
s : : 174"
(uz_.)l . No. 4
& r No. B
a. : No. 16
0 - .
: 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 8 PROFESSIONAL SERVICES 16 6
NOHTHERN DEVELOPMENT * GEOTECHNICAL DIVISION
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DEPOSIT 67

Setﬁng: Kame complex partially modified by thermokarst, 17 miles south-
east of Tuktoyaktuk and nine miles east of the proposed highway,
near the north shore of Eskimo Lakes.

Material: sand, fine to coarse grained, and gravel.

Volume: 2,300,000 cubic yards extractable.

Assessment: pue to its distance from Tuktoyaktuk and the proposed highway,
development is not recommended until closer sources depleted.
Development could be considered in conjunction with development of
Deposit 168. Overburden is generally less than two feet.

Airphoto No.: a22884-133 Test Pit ) Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure W Test Site (Others) D

Deposit Outline - (Others) = = === Water Jet L} Approx. Scale: 1"=4700"
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DEPOSIT 167

Setting

Deposit 167 is located near the north shore of Eskimo Lakes,
approximately 17 miles southeast of Tuktoyaktuk and nine miles east of
the proposed Inuvik to Tuktoyaktuk Highway. This deposit comprises a
number of kames, partially modified by thermokarst, Deposit 167 falils
within an area previously designated as Source T-113 by Ripley, Klochn

and Leonoff International Ltd.

The hills are in the order of 70 feet high and are well drained.
Overburden is generally less than two feet, Consequently the active
layer thickness may exceed three feet in these areas. The gravels and
sands in the kames probably have low ice contents, although they may
contain isolated massive ice bodies. Massive ice is likely present in
the underlying sediments. Vegetation on this deposit consists of shrubby

tundra with some bare patches.

Material

This deposit contains fair to good quality sand and gravel,

Volume

The total volume of extractable granular materials in this

deposit is estimated to be 2.3 million cubic yards. This is based on an
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assumed deposit thickness of 20 feet. The proportions of sand and

~gravel are difficult to estimate based on the available data.

Further Investigations

No further investigations are recommended for this deposit at
the present time, due to its distance from Tuktoyaktuk and the proposed
Inuvik to Tuktoyaktuk.ﬂighway. However, whenAdevelopment of this deposit
is consgidered, approximately 10 test holes, each to a depth of 60 feet,
will be required to determine the extent of gravel and sand, and to
determine the location of massive ice, if present. In addition, excava-
tion of five test pits to depths in the order of five feet is recom-

mended to further detail the material quality.

Development and Management of the Deposit

Development of this deposit could be considered in conjunctiocn
with development of Deposit 168. Further investigations, as outlined
above, should be carrxied out prior to development, to establish a

systematic plan for extraction,

In general, pit development and drainage management should

be relatively simple, due to the relief within this deposit.
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TEST HOLE LOG

cla |2 o (Wl
. |33 |Z I o|rulk
r |E2 |28 MATERIAL <o|nll 2 OTHER
B (L5 07 DESCRIPTION s3eg| E INFORMATION
W g |2 w o (2| w
013 |3 o (92| o
7] - z>
GM ﬁ@% GRAVEL - well graded, to 3" size, UF
*?@.? little fine sand, silty, sub-
A (¥ rounded J
Yok
s
1 . SAND - well graded, trace fine i
gravel to 1/2" size
115 2
GRAVEL - to 1 1/2" size, little
fine to coarse sand, sub-
5 - rounded to rounded.. i
=]
] 32‘5 o
GRAVEL - well graded, to 3" size,
little fine to coarse sand,
3 30 subrounded to rounded _
SAND - fine to medium grained,
trace subrounded gravel to
i 1/2" size i
4 4.0
Bottom of Pit Sample from 0'-4.0'
5 1 i
DATE: July 24, 1977|LOGGEDBY: GCD DRWN BY:  PD/vh CHKD BY:  NH
GOVERNMENT OF CANADA TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS ‘3 R.M. HARDY & ASSOCIATES LTD. | )g7-3 (p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEQTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

— O O W o
L % 3|z T (% =
= a =
T €228 MATERIAL Lolw2 7 OTHER
I DESCRIPTION s9|eg k= INFORMATION
M w (2| W
E & |gg ¢
ML SILT - clayey, trace rounded UF
gravel to 1" size, low
plastic -
1 10 o
SME%ﬁﬁ SAND - well graded, silty, trace
:&hk gravel to 1" size, yellow
i ft;:{i;if _
o
]
Tti:F;’:ti 2.0
2 - h Ee i -
ﬁﬁy - well graded, silty, trace
il gravel to 2" size, brown
S it :
Ha
i
. ot |
3 i
[l:E]E’Zt
iy
:]Zﬂ:t:t
bt
4 4 1t :
itdel a3
wnil SAND - well graded, light brown .
5 -
52
Bottom of Pit
6 .
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSQCIATES LTD. | 167-B(p)
AND ‘ CONSULTING ENGINEERS & PROFESSIONAL SERVICES
. * GEOTECHNICAL DWVISION
NORTHERN DEVELOPMENT . SHEET 1 OF 1
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DEPOSIT 168

Setting: Kame complex and an esker ridge 16 miles southeast of Tuktoyaktuk
and five miles east of the proposed highway, near the north shore
of Eskimo Lakes.

Material: sand and gravel, well graded.

Volume: 1,100,000 cubic yards extractable.

Assessment: Low priority for development until closer sources to Tuktoyaktuk
are depleted. Development could be considered in conjunction with
development of Deposit 167, Further investigation is required to
cstablish an extraction plan. Overburden is negligible to three
feet.

Airphoto No.:  a22884-120 Test Pit o Proposed Test Hole A

Deposit Outline -(R.M.H.} Exposure b Test Site {Others) &
Deposit Outline - (Others) = == == Water Jet L} Approx. Scale: 1"=4700"
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DEPOSIT 168

Setting

Deposit 168 is located near the north shore of Eskimo Lakes,
approximately 16 miles scutheast of Tuktoyaktuk and five miles east of
the proposed Inuvik to Tuktoyaktuk Highway. This deposit is comprised

of a number of kames and an esker ridge.

The hills are in the order of 50 feet high and are well
drained. The surrounding area is flat with fair drainage. The over-
burden cover on the hills is negligible, but increases to a maximum of
three feet on the flanks of the features. The active layer depth may
exceed three feet in areas of thin overburden. Ice content in the
deposit is probably minimal. Vegetaticon on this deposit consists of

shrubby tundra with some bare patches.
Material
This deposit contains good gquality sand and gravel.

Volume

The total volume of extractable granular materials in this

deposit is estimated to be 1.1 million cubic yards, based on an assumed

- 150 -



deposit thickness of 20 feet. The proportions of sand and gravel are
difficult to estimate based on the available data. However, gravel

appears to be the significant component.

Further Investigations

When develoﬁment of this deposit is considered, approximately
10 test holes, each to a depth of 60 feet, will be reguired to further
clarify volumes. In addition, excavation of five or six test pits to
depths in the order of five feet is recommended to further detail

material types and quality.

Development and Management of the Deposit

Development of this deposit could be considered in conjunction
with development of Deposit 167. Further investigation, as outlined
above, should be carried out prior to development, to establish a

gsystematic plan for extraction.

In general, pit development and drainage management will be
relatively simple, due to the relief within this deposit. Development
could be considered in terms of summer stockpiling and a winter road to
the proposed Inuvik to Tuktoyaktuk Highway, or alternately, by an all-

weather access road.
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TEST HOLE LOG

(5]
=~ |la [=2 O Wl
L |3z |% I |zulE
I gg x9 MATERIAL <o ws T OTHER
£ |25 [0 DESCRIPTION c2|egq| E INFORMATION
wise |2 w (el W
51873 8 828
GW :::::: GRAVEL - well graded, to 3" size, UF Organic Colour: #57
S0 some fine to coarse sand,
| letete subrounded to rounded, silty JGrain Size Analysis
:::::: to 0.5' depth ' Performed
SO
T e T
I X _
Parase - well graded, to 5" cobble
:::::: size, some fine to coarse
35 - Patete sand J
34 e ]
eteel33_
1 :::::: - well graded, to 1 1/2" size, 1
ossoes and fine to coarse sand
47l -
:_::_:: 45
Bottom of Pit Sample from 0'-4.5'
5 - -
DATE: July 23, 1977|LOGGED 8Y: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS 9 R.M. HARDY & ASSOCIATES LTD. 168-A(p)
AND CONSULTING ENGINEERS & PHOFESSIONA,L SERVICES
+ GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT : . |smeer 1 ofF 1
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TEST HOLE LOG

= la |28 Q |8R| ~
L 133|& I [FulE
T |22 /23 MATERIAL <o u,(:J I OTHER |
AL DESCRIPTION S|2Z| £| INFORMATION
o 1
“12 5 & |9Z|8
SM ;T»ll‘]_‘ SAND - well graded, and gravel to UF
;&ﬁh 3" size, silty, brown
tiifllos - -
SWiiii] SAND - well graded, and subrounded
] gravel to 1 1/2" size, rust-
1 55_10__ brown i
: ~ brown
2 - i
3 - -
i as |
Bottom of Pit Sample from 0'-3.5'
4 - -
DATE: July 24, 1977|LOGGEDBY: @cp DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.

DEPARTMENT (REE)NDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS 8 PAOFESSIONAL SERVICES
* GEOTECHNICAL OIVISION

=

168-B(p)

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE 1L68-A(p) DEPTH 0'-4.,5" LAS TEST NUMBER
DATE SAMPLED _July 23, 1977 sampLeD BY GCD 19VR-A
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3
28.7 % 26.3 %|9,7 % l16.0 % 10.9 % 2.1 % 4" 6.3
COARSE FINE COARSE MEDIUM FiNE
" 0 Ve 3. No. No. No. Ne. No. Ne. No.  No. SIEVE PERCENT
00 3.: 2-- ll/! lu !/‘ l/z l/. 1/4“ 4 3 16 N 50 100 200 325 SlZE PASS'NG
N~ : : 3 93.7
90 0 . 2" 91.8
\ : 1127 79.8
: \ " 71.4
‘29 70 AN : 3/4” 65.0
2 PN 172 57.6
< : Z /8" 52.0
= \ 1/4"
z . No. 4 38.7
2 No. 8 30.6
& 0 No. 16 24.2
~ No. 30 18.5
20 No. 50 6.9
\ No. 100 3.1
0 s No. 200 2.1
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAX SZE | % 5 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. No. Ho. No. Na. No. No. No. Mo SIEVE | PERCENT
roo— 0% % WY W 16 30 50 106 200 305 SIZE PASSING
: - : ; 3|o
% : : : : =
; : : : 11/2"
& . . : 1
g ; ; : e
a : : : 172"
60 . : ~ -
& : : : 3/8
. : /4"
50 3
E . No. 4
8 No. B
E No. 16
No. 30
20 No. 50
No. 100
10 No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
_ R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %’;,BNDIAN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES 168
NORTHERN DEVELOPMENT + GEOTECHNICAL DIVISION




Setting:

Material:
Volume:

Assessment:

[

Airphoto No.:  a22884-136 Test Pit 0] Proposed Test Hole A
Deposit Outline -{(R.M.H.)

DEPOSIT 169

Glaciofluvial outwash plain modified by thermokarst, 10 miles
southeast of Tuktoyaktuk, and four to five miles ecast of the
proposed highway.

Sand, fine to medium grained, with discontinuous gravel beds.

1,000,000 cubic yards extractable (200,000 cubic yards gravel).

Because of extensive overburden, and the probable discontinuous
nature and small volumes of gravel, development is warranted only
if other deposits do not meet granular material requirements.
Extensive investigation will be required to establish an
extraction plan.

s

Exposure HH Test Site (Others) D

Deposit Outline - (Others) = == == Water Jet ¥ Approx. Scale: 1"=4700"
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DEPQSIT 169

Setting

Deposit 169 is a glaciofluvial ocutwash plain modified by
thermokarst. It is located approximately 10 miles southeast of
Tuktoyaktuk and four to five miles east of the proposed Inuvik to

Tuktoyaktuk Highway.

Relief over the area is in the order of 60 feet. Overburden
cover is variable, ranging to depths of eight feet over portions of the
deposit, and the active layer is one to three feet in thickness. Ice
content in the sands and gravels is probably low, but massive ice is
likely present in the underlying soils.  This deposit is moderately well
drained and vegetation consists predominantly of dwarf willow with a few

sedges.

Material

Deposit 169 contains mainly sand with discontinucus gravel
beds. The quality of granular materials in this depesit is generally

fair to good.

- 156 -



Volume

The total volume of granulai materials in this deposit is
practically unlimited, However, assuming an extraction depth of 15 feet
over 50 percent of the outlined areas, the estimated recoverable volume
of granular materials is 1 million cubic yards, including 200,000 cubic

vards of gravel.

Further Investigations

Because of extensive overburden cover, and the probable dis-
continuous nature and small volumes of gravel, future investigations are
only warranted if other deposits do not provide the granular material
requirements. If further investigations are undertaken, in the order
of 30 test holes to depths of approximately 60 feet will be required to
provide data regarding overburden distribution, quantity and quality of
granular materials, and the presence of ground ice. This data will

allow for preparation of a systematic plan for extraction.

Development and Management of the Deposit

A significant consideration in the development of this deposit
will be the plan for overburden removal. Summer stockpiling of granular
materials, and winter haul across the lake to the proposed Inuvik to

Tuktoyaktuk Highway appear to be the most practical means of development.
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TEST HOLE LOG

DEPARTMENT (‘)\I:“I)N'DIAN AFFAIRS
NORTHERN DEVELOPMENT

=

CONSULTING ENGINEERS & PROFESBIONAL SERVICES
. * GEOTECHNICAL DIVISION

)
e = o (WRf
L 332 I lryE
T |52 x3 MATERIAL <9 m‘j’ .y OTHER
B |5 |0~ DESCRIPTION 59|93 & INFORMATION
| S |2 wo &P W
2 13 e |25 °
Pt|? 2|, PEAT UF Organic Colour: #5
OL|[*|¥| ORGANIC SILT - dark brown Grain Size Analysig
11 2|2 Performed
2?16 - - - Logged from top of
5p SAND - fine to medium grained, 50' exposure
2 1 trace gravel to 1 1/2" size
" - fine to medium grained, trace
37 gravel to 1/2" size
- poorly graded, and subangular
4 to subrounded gravel to 4"
cobble size, occasional rust-
brown layers
5 - .
6 -
7 -
8 -
97 2 _
- fine to medium grained,
00 light brown
10
Bottom of Pit Sample from 3.4'-
9,2
11 -
DATE: July 24, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA : TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 169-A (e)

SHEET | OF |
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TEST HOLE LOG

- o QO juw
E |38 i [yl€
T g2 (20 MATERIAL Tolw2! I ~ OTHER
h|L5 (02 DESCRIPTION s9|eg = INFORMATION
uige |2 w g,?, L
? 13 2 |z3 O
GWjsse'l GRAVEL - well graded, to 3" size, UF
olere] some fine to coarse sand,
| »kgq rounded to angular i
1] -
5 420 i
SP 1 SAND - medium grained, trace fine
gravel to 1/2" size
3 1 - , )
- no gravel, occasional rust-
brown streaks
4 o -
X :4.-8
GW/elese] GRAVEL - well graded, to 37 size,
3 e occasional rust-brown streaks T
.‘....5'3
Bottom of Pit Sample from 0'-4.0
6 .
DATE: July 20, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

R.M. HARDY & ASSOCIATES LTD.

AND ) @ CONSULTING ENGINEERS
NORTHERN DEVELOPMENT '

& PROFESSIONAL SERVICES

* GEOTECHNICAL DIVISION

TEST PIT NO.
169-B(p)

SHEET 1 OF 1
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GRAIN SIZE ANALYSIS

SAMPLE 169-A(e) DEPTH 3.4'-9.2" LAB TEST NUMBER
DATE SAMPLED July 24, 1977 SAMPLED BY GCD 17VR-A(e)
GRAVEL SIZES SAND SIZES FINES MAX._SIZE % > 3"
22.3% 21.8 %| 7.4% 12.0 % 29.7 %l . 2.3 % 4" 4.5
COARSE FINE COARSE MEDIUM FINE
. . No.  No. No.  No. No. No.  No. No. SIEVE | PERCENT
O S A0/ S S S S S S S 16 30 50 10 200 8 SIZE | PASSING
— : : : 3" 95.5
90 :\ > 2" 85.5
: N 1172 85.0
% : :
. \_ 1" 79.1
o 70 N s 73.2
z : _ : 172" £5.6
60 : L : T
< : : \ 38 60.5
- : B, 174"
= 5 T o~ No. 4 51.4
O : No. 8 44 .8
w 2 : M | No. 16 40.3
: ‘\ No. 30 36.2
20 No. 50 17.9
\ No. 100 3.2
10 \ No. 200 2.3
] —
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES MAXL SZE | % > 3
% % % % % %
COARSE FINE COARSE MEDIUM FINE
. N . No. No. No. No. No. No. No. No. SIEVE PERCENT
o LR LR AL A A R § 16 &N 50 100 200 305 SIZE PASSING
S I I I v
% - . : 2"
: : : 1172
80 : ; : -
g : : 1
4] . . . -
g n : : : 3/4
74 ; : : 172"
60 . : n -
g : : : 38
E : : 174"
(u; . No. 4
o N No. 8
w .
a N No. 16
. No. 30
20 Ne. 50
No. 100
10 No. 200
0 :

GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 169
AND - CONSULTING ENGINEERS & PROFESSIONAL SERVICES

NOHTHEHN DEVELOPMENT * GEOTECHNICAL RIVISION
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Setting:

Material:
Volume:

Assessment:

DEPOSIT 170

Hummocky glaciofluvial outwash modified by thermokarst, 20 miles
south of Tuktoyaktuk and three miles west of the proposed highway.

Sand, fine to medium grained, with thin gravel beds.

6,000,000 cubic yards extractable (700,000 cubic yards gravel).

Development should only be considered after Deposits 171 and 177
are depleted. All-weather access may be justifiable for large
volume extraction. Further investigation is required to
delineate areas of thin overburden and best quality materials.
Cverburden ig negligible to five feet.

Airphoto No.: a22884-72
Deposit Outline -(R.M.H.)
Deposit Qutline - (Others) = = === Water Jet

Test Pit O Proposed Test Hole
Exposure HH Test Site (Others) 58]
103

Approx. Scale: 1"=4700"
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DEPOSIT 170

Setting

Deposit 170 represents hummocky glaciofluvial outwash, pos-
sibly modified by thermokarst. It is located approximately 20 miles
south of Tuktoyaktuk and three miles west of the propeosed Inuvik to

Tuktoyaktuk Highway at Mile 1036.

Relief over the area is in the ordexr of 50 to 80 feet. The
higher areas are well drained. The overburden cover is variable,
ranging from negligible to more than five feet, and the active layer is
one to three feet in thickness. Ice content of the granular materials
is generally low and occasionally moderate, but massive ice may be
present in the underlying sediments. Vegetation over this deposit

consists of a mixture of dwarf birch and willow, and reindeer moss.

Material

Deposit 170 contains mainly sand, with thin gravel beds. The

quality of granular materials in this deposit is generally fair to good.
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Volume

Assuming an extraction depth of 30 feet over 35 percent of the
outlined area, the estimated recoverable volume of granular materials is

6 million cubic yards, including 700,000 cubic yards of gravel.

Further Investigations

Initially approximately 35 test holes are recommended to
depths in the order of 60 feet, to delineate areas of thinnest over-
burden and thickest deposits of best guality materials. Beyond that, a
detailed drilling program is recommended within the‘most promising areas

to prepare an extraction plan.

Development and Management of the Deposit

Development of this de?osit should only be considered after
Deposits 171 and 177 are depleted. When its development is required,
summer stockpiling and winter haul to the propesed Inuvik to Tuktoyaktuk
Highway could be considered. However, if large quantities of granular
materials are required from this deposit, year-round access may be

feasible.
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TEST HOLE LOG

NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
« GEOTECHNICAL DIVISION

— o o w
£ 3z AN
T |2 L3 MATERIAL <o mg g QOTHER
& |5 |9 DESCRIPTION c99g| E INFORMATION
518”3 w T3 W
* |3 e |z5| @
SM;::II:tii SAND - fine grained, silty, trace UF
Et[j:i;t gravel to 2" size, rootlets
| ;]‘:if:l_{ to 2.0' depth |
bl '
kY
il
i
L Bl » J
CLV CLAY - silty, low plastic, grey
GWiiiir GRAVEL - well graded, to 4"
patals cobble size, and fine to
5 coarse sand, subrounded i
4 E.EEE 40
Bottom of Pit
5 4
DATE: July 23, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY:. NH
GOVERNMENT OF CANADA . TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 170-a(p)

SHEET ] OF 1
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TEST HOLE LOG

CONSULTING ENGINEERS & PAOFESSIONAL SERVICES

c e Q O (Wl <
L 133 ]a T lewlk
I gg 3 MATERIAL <0 w‘:—" T OTHER
E s o~ _DESCRIPTION c9|8Z| E INFORMATION
W sSe|d ' w |x2! i
“ 178 © g3 0
GW[ssiel4 GRAVEL - well graded, to 3" size, UF Organic Colour: #3
wtdneand fine to coarse rust-brown sand . . :
[GP[Y o] GRAVEL - to 1/2" size, trace sand, Grain Slzg Analysisg
o subrounded to rounded Performe
Pn® 108
1 - GM 'l GRAVEL - well graded, to 3" size,
JJ ld and fine to coarse yellow.
pLﬁ:ﬁ sand
1 | i
GW F-:::- GRAVEL - well graded, to 3" size,
2 1 oo and fine to coarse yellow
-:O:Oj sand
TR
e
...'.#
3 T ...:.:
**d32
SP SAND - fine to medium, trace fine
i gravel to 1/4" size, yellow
4 -
4
1GP[°,%¢GRAVEL - to 2" size, and sand
Bottom of Pit Sample from ('-4.6'
5
DATE: July 23, 1977|LOGGED BY: ' GCD "|DRWN BY:  PD/vh CHKD BY: NH
GOVERNMENT OF CANADA . TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS 'n R.M. HARDY & ASSOCIATES LTD. 170-B (p)

AND
NORTHERN DEVELOPMENT

* GEOTECHNICAL DIVISION

SHEET 1 OF ]




TEST HOLE LOG

~ |a O |We| .
'[:_ D4 E n'm -
= |60 o tc: w
T |52 MATERIAL <oly=| £ OTHER
ol DESCRIPTION csSlez| & INFORMATION
§ |5° wo|x3| &
GW GRAVEL ~ well graded, to 4" cobble Ur
size, little fine to coarse
] sand, partially coated with i
white calcarious precipitate,
silty with rootlets to 1.5°
1 - depth J
2 1 i
3 - fine to medium grained, |
trace subrounded gravel to
i 3" size, clayey pockets, i
vellow
4 40 .
GRAVEL ~ to 1" size, little sand,
o943 rounded
: Bottom of Pit 18ample from 0'-4.3’
5 . -
DATE: July 22, 1977|L0GGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. | 170-C(p)
AND CONSULTING ENGINEERS &.. ;:gii%ﬂ?‘rc}\:l.sgn\gfgz
NORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

NORTHERN DEVELOPMENT

=

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
R » GEOTECHNICAL DIVISION

c e Q O R
L |33z - z |Fulk
T |£2 (28 MATERIAL Solwl| OTHER
E 25 (e~ DESCRIPTION 69 Q'g‘ E INFORMATION
O |O = w C=| w
s (3 9 23| @
Pt (g ?| PEAT - roots UF
23|04 ] '
I 'GM GRAVEL - well graded, to 3" size, i
little sand, silty, clay
pockets
l - -
5 2:0 i
GW f::i:] GRAVEL - well graded, to 6"
cobble size, and fine to
4 coarse sand, subangular to i
subrounded
3 - -
35 ]
5P SAND - fine to medium grained,
little gravel to 2" size,
4 4-0 subrounded to subangular
Bottom of Pit Sample from 0.4'-
4.0
5 - -
4 i
DATE: July 22, 1977 |LOGGED BY: GCD -DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA _ TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 170-D(p)

SHEET ] OF 1




GRAIN SIZE ANALYSIS

sampre _ 170-B(p) DEPTH 0'-4.6" LAB TEST NUMBER
DATE saMPLED SUlY 23, 1977 <ampPLED BY GCD 9VR-B
GRAVEL SIZES — SAND SIZES FINES MAX. SIZE % > 3"
26.7 « 24.7 %|4.1l % 14.5 <% 28.3 % 1.7 % 3" 0
COARGE FINE COARSE MEDIUM FINE
. - Ne. No. Na. No. No. No. No.  No. SIEVE PERCENT
00 3:: 2u 11/! " 1 l/z l/' 'l/‘" 4 8 16 0 50 100 2w 325 SlZE PASS'NG
T : y ; 3" 100.0
% ANl . 2" 93.9]
: \ : 11727 B7.7
80 ' \ 1 81. 1
¢ 7 s : Y4 73.3
g 5 : 172" 64.9
< : : v 59.4
- : ; 14
rd . N -
. . No. 4 A8 .6
L -
& ; AN No. 16 42.0
: No. 30 40.0
20 No. 50 17.7
. No. 100 3.5
\ No. 200 1.7
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZ FINES MAX SI7E [ % S 3"
% % %, % %
COARSE FINE COARSE MEDIUM FINE.
e No. No. No. No. No. No. No.  No. SIEVE | PERCENT
o2 % W W4 8 16 30 50 00 200 0% SIZE PASSING
100 : : : : 3"
0 . : 2
: : 1972
80 ; : -
: : !
(&] . "
g : /4
@ : 172"
60 : "
< ' /8
- 1/4"
50
ﬁ No, 4
8 No. 8
lnx_J 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 CONSULTING ENGINEERS & PROFESSIONAL SERVICES l 7 O
NORTHEHN DEVELOPMENT + GEOTECHNICAL DIVISION




DEPOSIT 7]

Setting: Hummocky glaciofluvial outwash and kame complex modified by
thermokarst, 22 miles south of Tuktoyaktuk on east side of pro-
posed highway at mile 1034.

Material: Sand and gravel, well graded.

Volume: 2,000,000 cubic yards extractable (600,000 cubic yards gravel).

Assessment: Detailed drilling is required to delineate most favourable areas
for extraction. Development as a source of granular materials for
Tuktoyaktuk should be after highway construction is complete,
provided source is not depleted for road construction borrow.
Overburden is generally thin, ranging up to seven feet.

Airphoto No.: A22884-70 Test Pit 0] Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) 52)
Deposit Outline - (Others) = = === Water Jet 203 Approx. Scale: 1"=4700"
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DEPOSIT 171

Setting-

Deposit 171 represents hummocky glaciofluvial outwash, which
has probably been modified by thermokarst. Part of the deposit may be a
kame complex. This deposit is located approximately 22 miles south of
Tuktoyaktuk, and is adjacent on the east side to the proposed Inuvik to
Tuktoyaktuk Highway at Mile 1034. Deposit 171 lies within the area

designated as Area No. 25 by the Department of Public Works,

Local relief is up to 100 feet. Overburden within the out-
lined areas is relatively thin, but may range up to seven feet. The
active layer is one to three feet in thickness. Ice contents of the
granular materials are probably low, but massive ice is likely present
in the underlying soil. The ocutlined areas of this deposit are well
drained to moderately well drained. Vegetation cover is predominantly

shrubby tundra. Bare patches are present on south facing slopes.

Material

Deposit 171 contains fair to good gquality sands and gravel.
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Volume
Assuming an extraction depth of 20 feet over 35 percent of the
outlined areas, the estimated recoverable volume of granular materials

is 2 million cubic yards, including 600,000 cubic yards of gravel.

Further Investigations

Sufficient drilling has been carried in this deposit by DPW to
verify that significant quantities of granular materials are available.
A detailed drilling program is reguired in Deposit 171 to outline the
most favourable areas for development within the area delineated by DPW and

for the preparation of an extraction plan,

Development and Management of the Deposit

Access to this deposit will be by an all-weather road after
construction of the Inuvik to Tuktoyaktuk Highway is complete, and its
development should occur at that time. However, granular material

requirements for road construction may essentially deplete this deposit.
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TEST HOLE LOG

c e Q O Wl
L 133 |z £ |rylk
T (&2 =8 MATERIAL <q mg T OTHER
E 25 |9~ DESCRIPTION a3 Qg k- INFORMATION
a |e¥ (= w |2 W
2 19 ° |g5|°
-E.....
GW .22 GRAVEL - well graded, to 3" size, UF
K little fine to coarse sand,
1 :::::: subrounded to rounded, par- 1
Setels tially coated with white
esenel calcarious precipitate
14 e .
R
.D.U.O
'I....
2 4 e .
el |
SP {1 SAND - medium grained, trace
gravel to 2" size, subrounded
31 -
35
Bottom of Pit Sample from 0'-2.5'
4 A i
DATE: July 22, 1977|LOGGED BY: GCD DRWN BY:  PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 171-2(p)
AND CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT " GEQTRGHNIGAL OMIBION | e HEET 1 oFq
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TEST HOLE LOG

0
~ o |2 o Jwaz|
L 28 I rulk
I gg x93 MATERIAL 29 m% I OTHER
& |5 |0 DESCRIPTION cQleq = INFORMATION
L 60) - . W 2|
"o |8 °c |85 °
GW plelss{ GRAVEL - well graded, to 8" cobble UF OCrganic Colour: #37
:::::: size, some fine to medium Grain Size Analvsis
_ Pesete sand, trace silty fines, Performed Y
SO0 rootlets to 1.8' depth, par- :
o tially coated with white
14 eoets] calcarious precipitate
R
24 pne
p o
LI J 23
] SAND - well graded, little gravel
to 3' size :
3 -
4 4.0
Bottom of Pit Sample from 0'-4.07
5 m
DATE: July 22, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA _ TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS - @ R.M. HARDY & ASSOCIATES LTD. 171-B(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
s GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1




GRAIN SIZE ANALYSIS

SAMPLE 171-B{p) DEPTH 0'-4,0° LAB TEST NUMBER
DATE SAMPLED July 22, 1977 SAMPLED BY GCD 63VR-A
GRAVEL SIZES SAND SIZES : FINE MAX. SIZE % > 3"
20.9 % 19.2 *|6.4% 21.5% 30.8 %[ 1.2 % 3" 0
COARSE FINE COARSE MEDIUM FINE
. ot ae No. No. No. No. No. No. No.  No. SIEVE PERCENT
100 3 A R W W s B 16 0 50 00 200 325 SIZE PASSING
. . 3 100.0
. 2" 94,1
; 112" 90.5
; 1 87.0
CZ" 70 ; 34" 79.1
@ . 72" 73.4
< 60 : /8" 69 .4
- S — 174"
6 \\ No. 4 50.9
Q No. 8 54 .4
li" 0 \ Ne. 16 48 .9
No. 30 43.1
20 No. 50 17.8
1 No. 100 2.7
° N No. 20 T.2
g [
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES MAX_SIZE % > 3"
% % % % % %
COARSE FINE COARSE MEDIUM FINE
" w s No. No. No. No. No. No. No. No. SIEVE PERCENT
L LR L LA A I 7 8 16 %0 50 100 200 w8 SIZE PASSING
100 - : : T 3
%0 : 2
: 112"
80 : —
: 1
o . 0
2 n : - 3/4
g : : 172"
60 ! < -
g : : /8
- : : /4"
50 :
i No. 4
g @ X : No. 8
& : No. 16
: No. 30
20 j No. 50
. Ne. 100
10 : No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS ( R.M. HARDY & ASSOCIATES LTD. 171
AND CONSULTING ENGINEERS & PROFESSIONAL SEAVICES
NORTH ERN DEVELOPMENT * GEQTECHHNICAL DIVISION
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DEPOSIT 172

Setting: Hummocky glaciofluvial outwash or kame complex modified by
thermokarst, 23 miles south of Tuktoyaktuk and one mile west
of the proposed highway at mile 1033.

Material: Sand, fine to coarse grained, minor gravel component.

Volume: 1,200,000 cubic yards extractable.

Assessment: pue to its distance from the Community and low volume of good
quality material, development is only recommended for road construc-
tion borrow, if required. Three to ten feet of overburden is
generally present.

. Al B _
Airphoto No.: A22884-71, 52 Test Pit
Deposit Outline -(R.M.H.) Exposure
Deposit Qutline - (Others) = == =< Water Jet

Proposed Test Hole A
Test Site (Others) D
Approx. Scale: 1"=4700"

o4 3N0
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‘DEPOSIT 172

Setting

Depositll72 represents hummocky glaciofluvial outwash, or a
kame complex, modified by thermokarst. It is located approximately
23 miles south of Tuktoyaktuk and one mile west of the proposed Inuvik
to Tuktoyaktuk Highway at Mile 1033. Deposit 172 lies within the area

designated as Area No. 24 by the Department of Public Works.

Relief over the area is in the order of 70 feet. Local knolls
may have little overburden, but DPW drill holes indicate three to ten
feet of overburden over much of the deposit. The active layer is
one to three feet in thickness. Ice contents are low to moderate in
granular materials but high in the overburden., Also massive ice is
likely present in the underlying deposits. Drainage is moderately good
within the outline areas and the vegetation consists predominantly of

shrubby tundra.

Materials

Deposit 172 contains mostly fair quality sand. Good to fair

quality gravel is a relatively minor component of this deposit.
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volume

Assuming an extraction depth of 15 feet over 30 percent of the
outlined area, the extractable volume of granular materials is estimated

to be 1.2 million cubic yards.

Further Investigations

Further investigation of this deposit is not recommended due
to the low guality of most of the deposit, and its considerable distance
to Tuktoyaktuk. Much drilling wounld be required to delineate small

areas of good gquality granular materials.

Development and Management of the Deposit

Due to the distance of thisg deposit from Tuktoyaktuk, and the
small volume of good guality granular materials, development of this
deposit is not recommended as a granular materials source for the
Community. Development of this deposit may, however, be viable for
construction of the proposed Inuvik to Tuktoyaktuk Highway because of

the general lack of borrow along this portion of the route.
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TEST HOLE LOG

AND
NORTHERN DEVELOPMENT

* 'R.M. HARDY & ASSOCIATES LTD.
CONSULTING ENGINEERS & PROFESSIONAL SERVIGES

= GEQTECHNICAL DIVISION

- Q ut
e %._J X g |a& [
L iga | E tg i
T 5§ £3 MATERIAL 29 (w= T OTHER
E |5 (8= DESCRIPTION o9|eg| E INFORMATION
w (S|4 w |xP2| W
o 8 0 QO 0?2 5
W - >
SW 5] SAND - well graded, little sub- Ur
! rounded gravel to 2" size

1 J
2 7 i
37 i

] J
4 ..:'.4-0

Bottom of Pit Sample from 0'-4.0°'
5 1 i
DATE: July 22, 1977 |_0GGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS 172-a(p)

SHEET 1 OF 1
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TEST HOLE LOG

=~ la |8 oWl
L3z|% x |rulk
(£ |28 MATERIAL folwl| 7 OTHER
B L5 |0~ DESCRIPTION s9|eq| & INFORMATION
a|5” | w 53 W
O e [z5] @
sSp SAND - poorly graded, fine to UF Organic Colour: #5%
coarse grained, and subrounded . . .
"o Grain Size Analysid
i to rounded gravel to 4" size, Performed
rootlets to 3.0' depth
l -
2 -l
3 -
38
4 Bottom of Pit Sample from 0'-3.8'
DATE: July 22, 1977|(LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS e R.M. HARDY & ASSOCIATES LTD. 172-B(p)
AND CONSULTING ENQINEERS & PROFESSIONAL SERVICES
N ' +* GEOTECHNIGAL DIVISION
NORTHERN DEVELOPMENT SHEET ] OF 1

- 179 -



GRAIN SIZE ANALYSIS

DEPARTMENT %F INDIAN AFFAIRS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

sampLE ___172-B(p] DEPTH 0'-3.8" LAB TEST NUMBER
DATE SAMPLED _July 22, 1977sAMPLED BY GCD 65VR-A
GRAVEL SIZES SAND SIZES FINES MAX SIZE 1 % > 3~
10.3 % 28.8 *%*[15.9% 21.5 % 21.3 Bl 2,2 % 2" 0
COARSE FINE COARSE MEDIUM FINE
) W v mm No. No. No. No. No. No. No. Mo SIEVE | PERCENT
‘00 32V W %W '/4 4 8 16 30 50 100 200 5 SIZE PASSING
: - : 3"
! . : 2" 100.0
: \ 1372 97.8
0 ; ‘\; " 93.5
2 7 : ‘ 34" 89.7
@ \ 172° 83.0
60 . T
Py : \ f,/: 77.2
= &0 -
z ‘\ No. 4 60.9
g : . No. 8 46.9
w " : No. 16 37.4
: No. 30 30.9
20 \ No. 50 13.1
N No. 100 4.4
10 T No. 200 2.2
D \-l
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVE[ SIZES SAND SIZES FINES MAX, SIZE % > 3
% % % % % %
COARSE FINE COARSE MEDIUM FINE
W v No. No. No. No. No. No. No.  No. SIEVE | PERCENT
30 2"V W R W W 8 16 30 50 100 200 325 SIZE PASSING
100 - . - i v
90 - P
%0 : 11/2"
; 1
g 7 : 34"
2 : 7
60 2 "
= : 278
- 174"
50
i No. 4
‘6:') No. 8
oy No. 16
No. 30
20 No. 50
No. 100
10 No. 200
0 ;
GOVERNMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD. 172
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DEPOSIT 173

Setting: Kame complex on a glaciofluvial outwash plain modified by
thermokarst, 28 miles south of Tuktoyaktuk and three miles
west of the proposed highway.

Material: sand and gravel, well graded.

Volume: 900,000 cubic yards extractable (300,000 cubic yvards gravel).

Assessment: Development is not recommended due to its distance from
Tuktoyaktuk and the proposed highway. Alsc only a small
volume of granular materials is available relative to other
nearby deposits.

Airphoto No.:  a22884-50 Test Pit 0] Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure HH Test Site (Others) ]
Deposit Outline - (Others) === == Water Jet &t Approx. Scale: 1"=4700"'
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DEPOSIT 173

Setting-

Deposit 173 represents a kame complex on a glaciofluvial
outwash plain modified by thermokarst. It is located approximately
28 miles scuth of Tuktoyaktuk and three miles west of the proposed
Inuvik to Tuktoyaktuk Highway at Mile 1025, Deposit 173 is adjacent to,
and partially overlaps the area designated as Area No, 23 by the Depart-

ment of Public Works.

Relief over the area ranges between 20 to 100 feet. Over-
burden thickness is variable. DPW drill holes indicate overburden

ranging from negligible to nine feet. The active layer is one to three

feet in thickness. Ice contents are low to moderate in granular materials

but high in the overburden. Alsc, massive ice is likely present in the
underlying deposits. The outlined area is well drained and the vegeta-
tion consists predominantly of shrubby tundra, with some bare areas,
Materials

Deposit 173 contains fair to good quality sand and gravel.
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Volume
Assuming an extraction depth of 15 feet over 25 percent of the
outlined areas, the extractable volume of granular materials is esti-

mated to be 900,000 cubic yards, including 300,000 cubic yards of gravel.

Further Investigations

Further investigation of this deposit is not recommended, due
to its small wvolume, and its distance to Tuktoyaktuk and the proposed

highway.

Development and Management of the Deposit

Development of this deposit is not recommended, due to its
distance from Tuktoyaktuk and the proposed highway, and the relatively
small volume of available granular materials as compared to other nearby

deposits (i.e., Deposits 170, 171 and 174).

- 183 -



TEST HOLE LOG

DEPTH (FT)
SOIL GROQUP
SYMBOL
GRAPHIC

LOG

MATERIAL
DESCRIPTION

ICE GRAPHIC
LOG
NCR ICE TYPE
DEPTH (FT)

VISUAL ICE %

OTHER

INFORMATION

o { SOIL

[}
e/
o
o
Q

4-0

GRAVEL - poorly graded, to 3" size
e little fine to coarse sand,

_ 9 subrounded to rounded, root-
oo lets to 2.0' depth

o
]

Organic Colour: #37

Grain Size Analysis
1 Performed

Bottom of Pit

Sample from J'—4.o¢

DATE: July 22, 1977|LOGGED BY:

GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT %F;JIDNDEAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PAOFESSIORAL SERVICES
* GEQTECHNICAL DIVISION

TEST PIT NO.
173-A(p)

SHEET 1 OF 1




TEST HOLE LOG

e Q O ¥ -
L 1333 . [rulk
r |3 (28 MATERIAL Lol : OTHER
E|os [OF DESCRIPTION aSlex| E INFORMATION
W 5| w |z2| &
b © 9| °

Pt 22 PEAT - silty, little gravel ur

03
1 GW | GRAVEL - well graded, to 4" cobble i

size, little silty sand, sub-
angular to subrounded,
rootlets, dry

17 1
2] - well graded, to 8" cobble ]
size, some fine silty sand,
] dry J
3 7 .
4 -
Bottom of Pit Sample from 0.3'-
4.0"
5 - J
DATE: July 22, 1977|LoGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO
173-B(p)

DEPARTMENT %’;JE)ND'AN AFFAIRS
NORTHERN DEVELOFMENT

+ GEOTECHHNICAL DIVISION

R.M. HARDY & ASSOCIATES LTD.
GONSULTING ENGINEERS & PROFESSIONAL SERVICES

SHEET 1 ©OFfF1
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GRAIN SIZE ANALYSIS

LAB TEST NUMBER

SAMPLE 173-A(p} DEPTH 0'-4.0"
DATE SAMPLED _July 22, 1977 saMmPLED 8Y GCD 66VR-A
GHRAVEL SI7ES SAND SIZES FINES MAX._ SIZE % > 3"
28.3 % 45.3 %|8.9 % 8.0 % 7.7 %| 1.8 % 3" 0
COARSE FINE COARSE MEGIUM FINE
. o 1 mie No. No. No. Ne. No. No. No. No. SIEVE PERCENT
A e % W W 8 16 k) 50 0 200 5 SIZE PASSING
; : : : 3" 1100.0
w 5 - : : 2" 97.6
: \ : : 1172° 91.2
% : : : : . 81.2
9 70 : ; : 3/4 71.7
> : \ : : 127 54.4
< g : : 38" 43.7
x . \ : 1/4"
= 5 . - -
z . . .
i : : \\ : No. 4 26.4
2 40 : - : No. 8 18.5
E : No. 16 14.6
30 . \ 2
: N N | 11.6
20 - No. 50 6.3
1 -\ No. 100 2.8
0 No. 200 1.8
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SAND SIZES FINES WAL SIZE 1 % >3-
% % % % % %
COARSE FINE COARSE MEDIUM FINE
W No. No. No. No. No. No. No.  No. S|IEVE | PERCENT
KK L /AR L RN T T/ 8 18 30 50 100 200 35 SIZE PASSING
100 T : : ¥ 3+
% : : =
: : 1172
80 : ; -
: : 1
o . o
2 10 : 3/4
@ : 172
60 L 1 m
& , 3/8
= s : /4
& : No. 4
E 40 X No. B
) . No. 16
: No. 30
20 No. 50
1 No. 100
No. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AEFAIRS R.M. HARDY & ASSOCIATES LTD.
AND CONSULYING ENGINEERS & PROFESSIONAL SERVICES ]_ 7 3
NORTHERN DEVELOPMENT » GEOTECHMNICAL DIVISION
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Setting:

Material;
Volume:

Assessment:

Airphoto No.:  a22884-50 Test Pit
Deposit Outline -(R.M.H.)
Deposit Outline - (Others) = == =< Water Jet

DEPOSIT 174

Hummocky glaciofluvial outwash or kame complex modified by
thermokarst, approximately 30 miles south of Tuktoyaktuk and
three miles west of the proposed highway.

Sand and gravel, well graded.

4,300,000 cubic yards extractable (1,000,000 cubic yards gravel).

Development as a Community scurce of granular materials is con-
sidered feasible after Deposits 170, 171 and 177 are depleted.
The long haul distance may be offset by the potentially large
volumes. Overburden thickness is variable.

© Proposed Test Hole A
Exposure e Test Site (Others) &
203

Approx. Scale: "=4700"

= BT




DEPOSIT 174
Setting-

Deposit 174 represents a large area of hummocky glaciofluvial
cutwash, or a kame complex, modified by thermokarst. It is located
approximately 29 to 32 miles south of Tuktoyaktuk and three miles west

of the proposed Inuvik to Tuktoyaktuk Highway at Mile 1023.

Relief over the area is in the order of 80 feet. Overburden

thickness is variable, and may be moderately thick in some swales. The
active layer is one to three feet in thickness. Ice contents are

low to mederate in the granular materials but high in the overburden.
Also massive ice is likely present in the underlying deposits. The
outlined area is well drained and the vegetation coﬁsists of a mixture

of reindeer moss, dwarf birch and willow.

Material

Deposit 174 contains fair to good quality sand and gravel.
Although knolls appear to be gravel, the continuity of gravel is ques-

tionable.
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Volume

Assuming an extraction depth of 15 feet over 25 percent of the
outlined area, the extractable volume of granular materials is estimated
to be 4.3 million cubic yards, including 1 million cubic yards of

~gravel,

Further Investigations

Initially approximately 35 test holes are recommended to
depths in the order of 60 feet, to establish if adequate material is
available for a large development. Beyond that, a detailed drilling
program is recommended within the most promising areas for preparation

of an extraction plan.

Development and Management of the Deposit

Development of this deposit as a source of granular materials
for Tuktoyaktuk will be feasible only after Deposits 170, 171 and

177 have been exhausted.

- 189 -

F



The long haul distance, including the distance over rough
terrain to the proposed Inuvik to Tuktoyaktuk Highway, will be a detri-
ment in the development of this deposit. This may, however, be partly

compensated by the potentially large pit operation.
The most probable development plan for this deposit will be a

summer stockpiling operation, with winter haul, partly over lakes, to

the proposed Inuvik to Tuktoyaktuk Highway.
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TEST HOLE LOG

~ o |© O (Wil
£ |23|% x |rylk
T G2 283 MATERIAL Lo mg T OTHER
|5 |0~ DESCRIPTION s38|eZ| & INFORMATION
WS w e &
2 13 @ 1g5| @
Pt [92| PEAT UF Organic Colour: #3%
2 loa
ML SILT - low plastic, rootlets 1Grain Size Analysis|
— Performed
0-8
lcw o] GRAVEL - well graded, to 8" cobble Logged from top of
1 otete , . . 6' exposure
loqere] size, little silty sand,
poesend angular to rounded
SO0 B
ML SILT - trace fine gravel to 3/4"
size, trace fine sand, low
5 A o1 plastic
GP;ﬂi; GRAVEL - peoorly graded, to 2" size
P o, 4 and fine to coarse sand,
7 %0 4 trace silty fines, subrounded
DOOOOOC
i ,0° 4
3 > oo
OO o(
)o°:
i oC
Q 1
[+]
°o°:
Lol o]
[+] q
- <]
4 .8
DOOOO‘
b :ooc
b < Q
oooc
00<
5 - g co
Ooo
OO
> .
i )QDOOC)(
)00(
N [+ s ]
6 OOCG_O
Bottom of Pit Sample from 2.1'-
6.0
DATE: July 21, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS e R.M. HARDY & ASSOCIATES LTD. 174-A(e)
AND CONSULTING ENGINEEAS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET ] OF 1




TEST HOLE LOG

i - Q O W
L |33 T |rylk
T |52 29 MATERIAL <0 u_.‘:’ T OTHER
£ L% |- DESCRIPTION s9|2g = INFORMATION
W |Z56 | w (2] w
°le 3 2 23| °
GW [*ont{ GRAVEL - well graded, to 8" cobble UF
DO size, and fine to coarse
| %kk sand, subangular to rounded i
|.....q
"o
14 e .
e
ooele] 1
.:.:.:
21 e '
+ & o
.’.'.I
redes
Bottom of Pit
37 4
DATE: July 21, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 174-B(p)
AND CONSULTING ENGINEERS 8.. Zggiizﬂ?‘?é\:LSDE:\;’;?OE:
NORTHERN DEVELOPMENT SHEET ] OF ]
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TEST HOLE LOG

=~ la |8 O W
t_ Dal|X T & [
= |20 |a  |[FY8] e
r |82]28 MATERIAL Tolull ; OTHER
MR DESCRIPTION 55/9Z| £ | INFORMATION
o |9 = w = w
2 13 Q i1g3] o
Pt |Q ¢| PEAT UF Organic Colour: #57
2 2s Grain Size Analysisg
ML SILT - some gravel, trace fine Performed
sand, rootlets, low plastic Logged from top of
10 { 4' exposure
1 s/ GRAVEL - poorly graded, to 4" P
ol cobble size, some fine to
i 3 coarse sand, trace silty i
:::::: fines, partially coated with
boetel white calcarious precipitate
2 { b .
4 e ]
feases
34 ke J
i
5%
s
4 f:f:':‘z‘o
Bottom of Pit Sample from 1.0'-
4.0
5 - i
DATE: July 21, 1977 |LoGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA ' TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS 9 R.M. HARDY & ASSOCIATES LTD. 174-C(e)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
» GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET 1 OF 1
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TEST HOLE LOG

- e O (We|
L |33 & z |ty &
T |52 g3 MATERIAL <o w s I OTHER
£ | |- DESCRIPTION cS|9F| |k INFORMATION
w (= |2 o=
n |9 = L H| w
17} [»] Q0 ¥ 0
w0 = z>
GW [(+lels) GRAVEL - well graded, to 5" cob- UF
ot ble size, subrounded
1 s
'.I..O.]f
SCf777 SAND - fine grained, clayey,
1 - g;f:; little subrounded to rounded
v, gravel to 3" size
r/‘f‘
;y.z‘f;
"/.z'{
J '7.(:(.
b7
Y
"/-/‘/a
IAY
///z
2 1 A2
0
,/.'/'. /]
7
7
|26
Bottom of Pit
3 -
DATE: July 21, 1977|L0GGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.M. HARDY & ASSOCIATES LTD. 174-D(p)
AND CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
¢ GEOTECHNIGAL DIVISION
NORTHERN DEVELOPMENT SHEET l OF l
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GRAIN SIZE ANALYSIS

SAMPLE 174-A (e} DEPTH 2,1'-6.0" LAB TEST NUMBER
DATE saMpPLED July 21, 1977 sampLED BY GCD 7VR-A (e)
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3"
20.1 % 31.6 %|12.3% 16.0 % 15.2 %| 4.8 % 2" 0
COARSE FINE COARSE MEDIUM FINE
oo 32 K g ' ‘/:" ) "/." Nf ' Ns? hfg' h:'sg' b%g' ’;‘I&J g&i :Tzoé Sé"EZVE %ﬁ%‘éﬁg
Z\. : : : 3
NG 2" 100.0
12" 94.2
1 87.4
2 - s 79.9
3 : 1/2" 70.1
< B0 ; 3/8" 63.2
a .
E - 1/4"
& : No. 4 48 .3
b . Mo. 8 37.3
& 0 No. 16 31.0
: NG No. 30 26 .7
20 ; No. 50 15.2
0 : \\ No. 100 7.3
: — No. 200 4.8
0
SAMPLE ___174-C(e) DEPTH 1.0'-4.0" LAB TEST NUMBER
DATE sampLep JUly 26, 1977 sampiep BY GCD 8VR-A (e)
GRAVEL SIZES SAND SI7ES FINES MAX SIZE T % > 37
34.0 %| 31.8 %|(5.7% 7.0 % 11.8 %l 3.2 % 4" 6.5
COARSE FINE COARSE MEDIIM FINE
SIEVE | PERCENT
e ww w0 % % W ow SIZE__| PASSING
: : : : 3 93.5
AN : 2 82.7
\ : : 11/2" 74.7
8 TN : 1" 67.0
Q2 7 - NG ' 3/4" 59.5
= N e | AT.7
TN ¥ | 40.9
a - : : .
= - : /4"
@ \ : No. 4 27.7
i 40 ; \ No. 8 22.4
o 0 : No. 16 19.9
. No. 30 18.1
2 No. 50 11.4
o \___ No. 160 5.2
No. 200 3.2
0 :
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD.
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES 174
NORTHERN DEVELOPMENT + GECTECHNICAL DIVISION




DEPOSIT 175

Setting: Hummocky glaciofluvial outwash modified by thermokarst, 31 miles
southwest of Tuktoyaktuk and seven miles west of the proposed
highway.

Material: Sand, fine to medium grained, gravel in small localized areas.

Volume: 2,000,000 cubic yards extractable.

Assessment: Development is not recommended due to its distance from Tuktoyaktuk
and the proposed highway, and the predominantly sandy nature of the
deposit. Overburden is negligible to more than five feet.

£

_ Y EE iz s
Airphoto No.:  a22884-49 Test Pit O Proposed Test Hole
Deposit Outline -(R.M.H.) Exposure = Test Site (Others)

Deposit Outline - (Others) = == == Water Jet L Approx. Scale: 1"=4800"

.

® D
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DEPOSIT 175

Setting -

Deposit 175 represents hummocky glaciofluvial ocutwash modified
by thermokarst. It is located approximately 31 miles southwest of
Tuktoyaktuk and seven miles west of the proposed Inuvik to Tuktoyaktuk

Highway at Mile 1023.

Relief over the area is in the crder of 50 to 80 feet. Over-
burden thickness ranges between negligible to more than five feet, The
active layer thickness is one to three feet, Ice contents of the
granular materials are generally low and occasionally moderate, but
massive ice is likely present in the underlying sediments. The higher
areas are well drained and vegétation over this deposit consists of

a mixture of reindeer moss, dwarf birch and willow.
Material

Deposit 175 contains mainly fair to good quality sand. Fair

to good quality gravel is probably abundent in small localized areas.
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volume

Assuming an extraction depth of 20 feet over 40 percent of the
cutlined area, the estimated recoverable volume of granular materials is
2 million cubic yards. The proportions of sand and gravel are difficult

to estimate based on the available data.

Further Investigations

Further investigation of this deposit is not recommended, due
to its distance from Tuktoyaktuk and the proposed Inuvik to Tuktoyaktuk

Highway.

Development and Management of the Deposit

Development of this deposit is not recommended due to its
predominantly sandy nature, as well as its considerable distance from
Tuktoyaktuk and to the proposed highway. Also, closer sources will
likely provide ample granular materials for Tuktoyaktuk. If development

in this area is required, Deposit 176 is a superior source.
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TEST HOLE LOG

-~ la |2 O Wl
g I I |>w|k
L 38|z & [Folt
r (2223 MATERIAL 20lwl| ; OTHER
& %o DESCRIPTION o323 E INFORMATION
wlg” |2 wo |xZF| W
s |3 e |25|°
Pt |R |02 PEAT UF Logged from top of
SML T SAND - silty, little gravel o 40' exposure
Tk " ; p
Itetio s 5" cobble size
SAND - fine to medium grained,
trace silty fines
] 1No gravel present
to estimated 40°'
| depth of exposure
except in slope
wash
Bottom of Pit
DATE: July 21, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT %I;“IDNDIAN AFFAIRS
NORTHERN DEVELOPMENT

=

R.M. HARDY & ASSOCIATES LTD.

TEST PIT NO.
175-A(e}

CONSULTING ENGINEERS 8 PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

SHEET 1 oF 1
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TEST HOLE LOG

~ la o o |We
Floa|I I o -
L 35 a ﬁg 7
(2228 MATERIAL <olwl| 7 OTHER
| Lx (o~ DESCRIPTION c2leF| E INFORMATION
w 60’) - w o2 w
< 15713 8 82| ¢
Pt 22 , PEAT UF
smiIWﬂ SAND - silty, little gravel to 5T
e [ 110-5 cobble size i
SAND - fine to medium grained,
trace silty fines
1 - i
5 2.0 Frozen below 2.0' depth 2.0
Bottom of Pit

3 4 N

] |
paTe: July 21, 1977 |_LoGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 175-B(p)

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS @

AND
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEOTECHNICAL DIVISION

SHEET 1 OF 1]
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~ o |2 O Y| -
E i BT s I =
L ooz T (P8l e
r 82|29 MATERIAL <ol 3 OTHER
i A DESCRIPTION cS|e3| F INFORMATION
518”15 4 |52| 4
M = |z5>
GP|o.°| GRAVEL - poorly graded, to 3" UF Organic Colour: #3-
oo size, and fine to coarse sand . . :
°° Grain Size Analysis
i b © o, 1 Performed
00 d
P [
b goo
11 oo E i
ol.')
Q OOC
- GOOOOC -
Q oq
000 d2.0
27 200”"*— clayey to 2.3' depth A
oo g
Ooo
. [s] -
oo
000
1 °oc i
3 .ooooc
Q
.9
oooz
- o -
[e]
Q0
' o o
4 ) ° Oo
oo 9472
Bottom of Pit Sample from 0'-4.2'
5 - .
DATE: July 21, 1977 |LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 175-C(p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
+ GEOTECHNICAL DIVISION
NORTHERN DEVELOPMENT SHEET l OF l
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GRAIN SIZE ANALYSIS

SAMPLE 175-C{(p)

DEPTH 0'-4.2"

LAB TEST NUMBER

DATE SAMPLED July 21, 1977 saMmPLED BY GCD SVR-A
GRAVEL SIZES SAND SIZES FINES MAX_SIZE % > 3"
34.8 % 23.5 %|6.7% 7.5 % 22.5 %l 5.0 % 3" 0
COARSE FINE COARSE MEDIUM FINE
) No. Ng. NO. No. No. No. No. SIEVE PERCENT
100 e % WOW W 4 E ';‘g 33 53 106 26’0 5 SI1ZE PASSING
; : 5 5 ¥ 160.0
NCTTT T 2 93.6
:\ : : : 1172 0.1
: \ 1 i0.3
g mn AV : 3 €5.2
» W : 172" £7.1
g 60 : \ ' 38" 52.0
- f ; /4"
E, \ No. 4 41.7
Q . T
i : N ———— No. 16 14 .0
'- N No. 30 31.8
20 \\ No. 50 21.7
No. 100 R
. N : 14.7
N No. 200 5.0
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
CRAVEL SIZES SAND SIZES FINES | [ MAX SIZE | % > 3
% % % % % %
COARSE FINE COARSE MEDIOM FINE
. Y v ww No. No. No.  No. No. No. No.  No. SIEVE | PERCENT
ol 2 e V% R Y W s 8 16 30 50 100 200 35 SIZE PASSING
1 . : : : 3“
% . : 2"
: : 1172
80 : ;
: : i
‘g'-’ 70 : 34
a2 . 172"
9 50 - "
& : /8
£ 50 " 174
8 : No. 4
e 0 No. &
E No. 16
0 :
No. 30
20 No. 50
10 No. 100
Ne. 200
0
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS R M. HARDY & ASSOCIATES LTD. 175
AND © CONSULTING ENGINEERS & PROFESSIDNAL SERVICES
NOHTHERN DEVELOPM ENT * GEOTECHNICAL DIVISION




DEPOSIT 176

Setting: Large glaciofluvial outwash plain modified by thermokarst,
30 miles southwest of Tuktoyaktuk and nine miles west of the
proposed highway.

Material: Sand and gravel, well graded.

Volume: 8,000,000 cubic yards extractable (2,000,000 cubic yards gravel).

Assessment: portions of this deposit are likely the best source of good quality
gravel on the Tuktoyaktuk Peninsula. However, development is not
recommended until large volumes of good quality granular materials
not available from closer sources. Overburden is variable but
generally thin.

Airphoto No.: A22884-48 Test Pit 0 Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure e Test Site (Others) &
Deposit Outline - (Others) = == == Water Jet &} Approx. Scale: 1"=4700"
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DEPOSIT 176

Setting

Deposit 176 is a large glaciofluvial outwash plain modified by
thermokarst. It is located approximately 30 miles southwest of Tuktoyaktuk

and nine miles west of the proposed Inuvik to Tuktoyaktuk Highway at

Mile 1023,

The upland areas are generally flat to gently sloping and are
well drained to moderately well drained. Overburden thickness is vari-
able, but generally relatively thin. The active layer probably exceed
three feet in areas of thin overburden. Ice contents are generally low
in the granular materjals. However, isolated bodies of massive ice are
possible, and massive ice is probably present in the underlying sedi-
ments. Vegetatlion over the deposit consists of a mixture of reindeer

moss, dwarf birch and willow.

Material

The nature of the landform indicates that portions of this
deposit are likely the best source of good gquality gravel on the
Tuktoyaktuk Peninsula. Gravel is likely to be continuous with little
overburden on some upland areas. Sand contained in this deposit is of

fair to good quality.
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Volume

Assuming an extraction depth of 20 feet over 30 percent of the
outlined area, the extractable volume of granular materials is estimated

to be 8 million cubic vards, including 2 million cubic yards of gravel.

Further Investigations

Further investigations are not immediately recommended due to
the distance of this deposit from Tuktoyaktuk and the proposed Inuvik to
Tuktoyaktuk Highway. When development of this deposit is considered,
approximately 40 test holes to depths in the order of 60 feet will be
reguired initially, to locate areas of best quality materials and
shallowest overburden. Any part to be developed would then reguire more
detailed drilling to locate massive ice and to delineate overburden

thickness, in order to prepare an extraction plan,

Develcopment and Management of the Deposit

Due to its distance from Tuktoyaktuk and the proposed highway,
development of this deposit is not recommended unless large volumes of
good quality granular materials are required. Year-round access would

probably be feasible for large-scale development.

In general, development should be planned to maintain slopes
towards depressions and to avoid water ponding on the surface of exca-

vated areas.
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TEST HOLE LOG

~ 0 0 |wg
e %..J T I o '~
L 158 | E Yl e
T |§2 3 MATERIAL Lolw=| 1 OTHER
E o5 o DESCRIPTION s3(23| & INFORMATION
u 5o |2 w oz |
s |3 ° |9g| o
Pt ’29 PEAT UF Organic :Colour: #5%
04 . . .
[P GRAVEL - poorly graded, to 4" _Ggaigoiézg Analysis
cobble size, some fine to e
coarse sand, trace silty Logged from top of
11 fines 4 50' exposure
2 1 i
3 J
4 A i
T eeted 1
el
59 | .
. setends0
[T A h
sC ;éj: SAND - clayey pockets, grey
7457,
50 s 5
Bottom of Pit Sample from 0.4'-
]
7 6.5
DATE: July 21, 1977 LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT QF CANADA TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 176-A(e)

AND
NORTHERN DEVELOPMENT

=

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
*« GEOTECHNICAL DIVISION

SHEET ] OF 1




TEST HOLE LOG

cla |2 e (¥ -
IR g (Z8]E
T g2 <3 MATERIAL <o m‘:’ T OTHER
E - DESCRIPTION 169 Qg = INFORMATION
- —J
"5 ]5 g 1928
Pt ??o-apEAT ur
GW ﬂii GRAVEL - well graded, to 3" size,
! and fine to coarse sand,
otesed subrounded to rounded, rust-
1 R brown
1 I.O...
2 '0:0:0:2.0‘
Bottom of Pit Sample from 0'-2.0'
]
DATE: July 21, 1977 |LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA
DEPARTMENT ?&TNHI:)ND.AN AFFAIRS
NORTHERN DEVELOPMENT

TEST PIT NO.

R.M. HARDY & ASSOCIATES LTD. | 176-B (p)
CONSULTING ENGINEERS & PROFESSIONAL SERVICES

¢« GEOTECHNICAL DIVISION

SHEET 1 OF

1
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TEST HOLE LOG

—_ & s w
ENE: I o 3 -
- |O0Q |& o tg w
T |52 x2 MATERIAL <o w=| 1 OTHER
AR DESCRIPTION a9leg| E INFORMATION
w 6(.0 - Lt @2 & ‘
0 s Q QO (02|
[ - z>
GW [letets] GRAVEL -~ well graded, to 4" cob- UF
eoees ble size, little silty sand,
| eceee occasional boulder to 1°' 1
Cevels size, angular to rounded,
o:a:a: ruSt -brown
1 [ .
R
.‘....
21 [t |
R
R
1 1
T :
Bottom of Pit Sample from 0'-3.5"
41 .
DATE: July 21, 1977LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.M. HARDY & ASSOCIATES LTD. | 1 76-C (p)
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORT « GEOTECHNICAL DIVISION
HERN DEVELOPMENT SHEET ] OF 1

- 208 -




TEST HOLE LOG

— & 0 |(w
C (332 : €
x (&2 z8 MATERIAL <o u_.g - OTHER
g (55 |0 DESCRIPTION s3lez| & INFORMATION
w =u|d 2
o2 |5 8 |52 8
o |9 = |25
ML 05SIL‘I‘ - some sand, low plastic UF Organic Colour: #5°
GW [te%?{ GRAVEL - well graded, to 5" cob- . . .
17 oteted ble size, some fine to coarse *Ggalgoi;zg Analysig
:::-:: sand, trace silty fines, sub-| er
Seteld rounded Logged from top of
2 7 o:.:.: T 45 ' exposure
:‘:-:d ’
31 -
49 e '
59 e 1
67 e Y
74 pele ]
hetets
e
8 ; 1
2
S 1
10 - :::::: Bravel estimated to
Potete continue to bottom
bloter pf exposure at
11 - fooses Bpprox. 45' depth
12 '::::: 12:0
Bottom of Pit Sample from 0.5'-
12.0"
131 .
DATE: July 21, 1977|LOGGED 8Y: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS @ R.M. HARDY & ASSOCIATES LTD. 176-D(e)
AND COMSULTING ENGINEERS & PROFESSIONAL SERVICES
. v GEOTECHNICAL DiVISION
NORTHERN DEVELOPMENT SHEET ] OF ]
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TEST HOLE LOG

- o Q |Wee
L |33l% I tulE
T gggg MATERIAL <a u,% T OTHER
& L o~ DESCRIPTION s9lea| E INFORMATION
w sold w 2| &
ML it H
Pt PEAT UF
22| °
I ML SILT - little subrounded gravel to ]
4" cobble size, little fine
to coarse sand, clayey, low
1 plastic i
18 Frozen at 1.8' depth 1.8
2 Bottom of Pit 4
DATE: July 21, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 176-E (p)
AND CONSULTING BN GINEERS L GeOTECHNICAL DIVIBION (P
NORTHERN DEVELOPMENT SHEET 1 oF 1
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SAMPLE 176-Ale] DEPTH 0.4'-6.5" LAB TEST NUMBER
- DATE sampPLEDJuUly 21, 1977 SAMPLED BY GCD 1VR-A (e)
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3~
42.4 % 32.8 %| 8,3% 6.0 % 7.8 % 2.7 % " 0
COARSE FINE COARSE MEDIUM FINE
No. No. i No. No. No. No. No. SIEVE PERCENT
I I SV S AR Y 8 Moo N 5 100 20 28 SIZE | PASSING
; y ; f 3" 100.0
%0 . : 2" 93.0
: : : 11727 79.4
: ; ; T 66.8
g - ' : 34" 57.6
g S : : e 44.5
60 : : - T
-y ! \\ : : 3/8 37.1
= ; ; : 14"
& \ : No. 4 24.8
& : No. 8 18.2
@ :\ : -
& 0 NG No. 16 14.9
: \ No. 30 12.8
20 I No. 50 8.3
T iy . -
= — No. 100 3.8
0 No. 200 2.
0 o
SAMPLE 176-D(e) DEPTH 0.5'-12.0" LAB TEST NUMBER
DATE SAMPLED July 21, 1977 saMPLED BY GCD 3VR-A{e)
— GRAVEL SIZES SAND SIZES FINES MAX SZE 1 % > 3"
32.9 %| 26.0 %| 8.6% 11.0 % 14.7 %[ 2.3 % 4" 4.5
COARSE FINE COARSE MEDIUM FINE
Y No. No. Na. No. No. Ne. No. No. SIEVE | PERCENT
U I S A 8 16 X 50 100 200 35 SIZE | PASSING
] ] : ¥ 195.5
% ' . : - 2" 88.7
\ : : : 112" 79.9
% N : B 71.1
g \ : : 374" %2.6
@D : : : 2 54,
< 6o = . 38" 49 g
o . . ]
E 50 \ : 178"
z - \ No. 4 36.6
(]
i N No. 8 29.6
W . \ No. 16 25.9
30
ﬁh No. 30 23.2
20 \ No. 50 12.7
No. 100 .
10 \\ No. 200 3 . ;
0 \l
GOVERNMENT OF CANADA DEPOSIT No.
DEPARTMENT OF INDIAN AFFAIRS m R.M. HARDY & ASSOCIATES LTD. 176
AND CONSULTING ENGINEERS & PROFESSIONAL SERVICES
NORTHERN DEVELOPMENT i " GEOTECHNICAL DIVISION
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DEPOSIT 77

Setting: Hummocky glaciofluvial outwash modified by thermokarst, 14 miles
south of Tuktoyaktuk and one mile west of the proposed highway.

Material: Sand and gravel, well graded.

Volume: 2,500,000 cubic yards extractable (400,000 cubic yards gravel).

Assessment: Due to its proximity to the proposed highway, this deposit will be
a likely source of borrow for highway construction. If not
depleted, its development as a Community source of granular materials
is recommended after highway construction is complete. Overburden
is negligible to five feet.

Airphoto No.: a22884-118 Test Pit 0] Proposed Test Hole A
Deposit Outline -(R.M.H.) Exposure e Test Site (Others) 37
Deposit Outline - (Others) = = === Water Jet &} Approx. Scale: 1"=4800"
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DEPOSIT 177

Setting

Deposit 177 represents hummocky glaciofluvial cutwash modified
by thermokarst. It is located approximately 14 miles south of Tuktoyaktuk
and less than one mile west of the proposed Inuvik to Tuktoyaktuk
Highway, between Miles 1042 and 1044. Deposit 177 overlaps in part with
an area investigated by the Department of Public Works in 1977. The

1977 DPW test holes in this area are numbered 25 to 38, inclusive.

Relief over the area is in the order of 60 feet. Overburden
in the outlined areas is generally thin, but may range up to five feet
in thickness. Overburden is negligible on some ridges. The active
layer is generally one to three feet, although it will be deeper on
ridges having negligible overburden. Ice contents are low to moderate
in the granular materials. Presence of magsive ice is probable in the
underlying sediments. The outlined areas are well drained and the

vegetation consists predominantly of shrubby tundra, with scme bare

areas.

Materials

Deposit 177 contains fair to goed quality sand and gravel,
with gravel and sand generally interbedded. Gravel benches were observed

around the partially drained lake adjacent to Test Site 177-D(e).
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Volume

Assuming an extraction depth of 15 feet over the outlined
areas, and assuming 25 percent gravel content in the northern ridge and
20 percent gravel in the remaining outlined areas, the extractable
volume of granular materials is estimated to be 2.5 million cubic yards,
including 400,000 cubic yards of gravel. Gravel is likely to occur
sporadically in the surrounding area, however, no large deposits are

available.

Further Investigations

Although the northern ridge has been thoroughly investigated
by DPW test holes, three test pits, to depths of five feet, are recom-

mended to check granular material quality.

The southern areas need more exploration to prove out granular
material guantity and quality, as well as overburden thickness and ice
content. Approximately 15 test holes to depths in the order of 60 feet,
and five test pits to depths of five feet are recommended for this

purpose.
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More reconnaissance and drilling in the areas to the south and
west of Deposit 177 will probably reveal additional deposits of sand and
gravel. However, overburden thickness in these areas may inhibit

extraction.

Due to its proximity to the proposed highway, granular materials
from this deposit will likely be utilized for road construction. Con-
sequently, further investigations in this area should be coordinated

with investigations for this purpose.

Development and Management of the Deposit

Due to its location, this deposit will likely be a primary
source of borrow for construction of the proposed highway. However, an
all=-weather access road would be justified after highway construction,

if the source is not depleted.

In general, maintenance of drainage will be a major considera-

tion in the development of this deposit.
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TEST HOLE LOG

~ o |8 Sk .
L |22]|Z T ($ulF
-~ |00 (& o t(u_')l L
r [£2]28 MATERIAL Solull 7 OTHER
e LR DESCRIPTION s3|9% | E INFORMATION
® 13 2 |2s| o
MI, SILT - trace gravel, trace sand, Ur Logged from top of
low plastic, medium brown 80' exposure
14 _
21 i
23
GRAVEL - well graded, to 3" size, ]
some fine t¢ coarse sand,
subangular to subrounded
4.7
GRAVEL - rock fragments, some
fine sand, silty, angular T
52
SAND =~ medium grained
6
Bottom of Pit
DATE: July 23, 1977 [LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH

GOVERNMENT OF CANADA

DEPARTMENT %l; lI:)NDIAN AFFAIRS
NORTHEAN DEVELOPMENT

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS R PROFESSIONAL SERVICES

» GEQTECHNICAL DIVISION

TEST PIT NO.
177~a(e)

SHEET ] OF ]




TEST HOLE LOG

~ o (@ O (W
Fsa|x T a -
-~ |00 | a tg LS
T |52 23 MATERIAL <olw=| ¢ OTHER
£S5 (o DESCRIPTION c9|2| E INFORMATION
W |5 |2 W |EF|
SP SAND - fine to medium grained, UF
rootlets to 1' depth, brown
1 A 4
2 20 i
GRAVEL - poorly graded, to 3"
size, little fine to coarse
i sand, subrounded to rounded i
3 1 4
4 422
Bottom of Pit Sample from 2.0'-
4.0
5 1 4
DATE: July 23, 1977|LOGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD. 177-B (p)

DEPARTMENT ?\ZBNDIAN AFFAIHS
NORTHERN DEVELOPMENT

CONSULTING ENGINEERS & PAOFESSIONAL SERVICES
= GEOTECHNICAL DIVISION

SHEET 1 OF]




TEST HOLE LOG

— o (6] W e
: 332 I kulE
z |52 =8 MATERIAL <0 E% g OTHER
B |5 o2 DESCRIPTION s3(9F| E INFORMATION
BN w 53 w
® 13 2 |z5|°
Gw:ééi GRAVEL - well graded, to 3" size, UF Organic Colour: #5%
.}pq some fine to coarse sand, Grain Size Analvsis
] OO trace silty fines to 1.0’ 1 and Acaregate Y
:k%ﬁ depth, angular to rounded Suitaggligy Tests
1 55?: Performed ’
1 peaeerd
’..l..
] eaeee 15
:ﬂﬁp rust-brown layer to 2.0'
::::::‘ depth
F e
2 T n:o:o:
feeses]2a
o557 i
L well graded, to 2 1/2" size,
bov oS some fine to coarse sand,
| :ﬂgﬁ rounded
3 jrosed
XD
1 feaseed
000
b. .l
l' .I
4 . :
Bottom of Pit Sample from 0'-4.0"'
5 -
DATE: July 23, 1977|LoGGED BY: GCD DRWN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO.

DEPARTMENT %f;‘gJDIAN AFFAIRS
NORTHERN DEVELOPMENT

R.M. HARDY & ASSQCIATES LTD.

CONSULTING ENGINEERS 8. PROFESSIONAL SERVICES
= GEOTECHNICAL DIVISION

177-C(p)

SHEET ] OF 1




TEST HOLE LOG

—_ Q s w
A : PulE
r g2(28 MATERIAL <olwl| 7 OTHER
g Lk DESCRIPTION 59|93 | & INFORMATION
w5« w (2| w
0 s [& o |le2| g
7] = z>
PL[22 01 PEAT UF Logged from top of
SP{ SAND - fine to medium grained, 50' exposure
| rust-brown )
1 © 1
ML SILT - little fine sand, low
plastic, dark brown
18
7. 1 SAND - fine to medium grained, |
light brown
3 O.I.l‘; 30 h
GwE:E:E: GRAVEL - well graded, to 5"
1 bleser cobble size, and fine to |
Peyoee coarse sand
44 -
s
54 fored ]
64 e -
§$$ Sample from 3.0'~
7 2wl o Bottom of Pit 7.0
DaTE: July 23, 1977|LOGGED BY: GCD DRWHN BY: PD/vh CHKD BY: NH
GOVERNMENT OF CANADA TEST PIT NO
DEPARTMENT OF INDIAN AFFAIRS R.M. HARDY & ASSOCIATES LTD. 177-D (e}

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

AND
NORTHERN DEVELOPMENT

SHEET 1 OF 1




~ ) o |wel
&322 I IFwlE ]
: 22/29 MATERIAL Solwll y OTHER
B o2 |6 DESCRIPTION 53|29 £ | INFORMATION l
Ww =w | J w o i}
Q = 7]
°le |3 2 125|°
Gw:gﬁz GRAVEL - well graded to 4" cobble UF Organic Colour: #3h
oteser size, little fine to coarse JGrain Size Analysid l
i :::::: gzzgﬂezubrounded , Silty Performed
1 .;“.. Lo ) l
- well graded, little sub-
rounded gravel to 2" size, ‘
i silty patches . I
- low plastic I
2 - fine to medium grained
SAND - well graded, little sub-
37 rounded gravel to 1" size 1 .
| | I
4 - ] : l
145
Bottom of Pit Sample from 0'-4.5' I
5 - i
DATE: July 23, 1977 |LOGGED BY: GCD DRWN BY:  pPD/vh CHKD BY: NH I
GOVERNMENT OF CANADA ' TEST PIT NO. I
" R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT %’L E,N DIAN AFFAIRS @ CONSULTING ENGINEERS & PRAOFESSIONAL SERAVICES 177-E (P)
NORTHEHN DEVELOPMENT = GEOTECHNICAL DIVISION SHEET l OF l l
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G wy Gy S B A5 AR M0 DO Sy OGN G0 AN bR w8 WS Gm 98 OB

GRAIN SIZE ANALYSIS

NORTHERN DEVELOPM ENT

* GEOTECHNICAL DIVISION

SAMPLE 177-E (p) DEPTH Q'-4.5" LAB TEST NUMBER
 DATE sampLEp JUly 23, 1977 sampLED BY GCD 73VR-A
GRAVEL SIZES SAND SIZES FINES MAX SIZE | % > 3"
4.8% 16.6 %|11.6 % 20.0 % 43,6 %| 3.4 % 2" 0
COARSE “FINE COARSE MEDIIM FINE,
. . No. No. No. No. No, No. No. No. SIEVE PERCENT
I S 3 e % %W W 5 16 2 50 100 200 35 SIZE PASSING
. . M L 3
I 2 100.0 |
\ 112" 99.4
: 1" 97.3
g - e 95.2
8 o : . T T
< . ~{ 8.
- /4"
uz_l \ No. 4 78.6
g w . \ No. 8 68.4
& 30 L No. 16 62.9
: No. 30 58.3
20 No. 50 32.7
1 \ No. 100 8.0
0 J No. 200 3.4
0
SAMPLE DEPTH LAB TEST NUMBER
DATE SAMPLED SAMPLED BY
GRAVEL SIZES SEND SIZES FINES AL SZE T %> I
% % % % % %
GUARSE FINE COARSE WMEDIUM FINE
W No. No. Na. No. No. No. No. No. SIEVE | PERCENT
100 I L LA R A AR /i g 1% 0 50 100 20 205 SIZE PASSING
5 : - . 30-
% . : : o
% : : : 112"
S : &
g n : T : 34"
2 ] : 12
oy : : : 3/8
= — 174"
5 : No. 4
% 40 No. 8
o 130 Na. 16
No. 30
20 No. 50
No. 100
1 No. 200
? —
GOVERANMENT OF CANADA DEPOSIT No.
R.M. HARDY & ASSOCIATES LTD.
DEPARTMENT OF :-JNDIAN AFFAIRS CONSULTING ENGINEERS & PROFESSIONAL SERVICES 177




SUMMARY OF LABORATORY TEST DATA
FOR
SUITABILITY OF AGGREGATES IN CONCRETE

SAMPLE

177-C(p) DEPTH 0'-4.0" LAB TEST NUMBER
DATE SamPLED_July 23, 1977 sampLep BY GCD 71VR-A

COARSE AGGREGATE

FINE AGGREGATE

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 9.71

SULPHATE SOUNDNESS TEST

WEIGHTED AVERAGE PERCENT LOSS: 9.92

SPECIFIC GRAVITY & ABSORPTION

SPECIFIC GRAVITY & ABSORPTION

APPARENT S.G.: 2.67 BULK| SATURATED, SURFACE DRY) S.G.: 2.68
BULK (DRY) S.G: 2.55 WATER ABSORPTION: 1.96%
BULK  SATURATED. SURFACE DRY) $.G.: 2.59 ORGANIC IMPURITIES COLOUR TEST
WATER ABSORPTION: 1.78%

COLOUR NUMBER:

5+

GRAIN SIZE ANALYSIS

_GRAVEL SIZES SAND SIZES FINES MAX_SIZE A
25.2% 32.8%|(8.0 % 17.0 % 8.4 % 1.6% 2" 0
TOARSE FINE | COARSE. MEDIUM TFINE
. . No. No. Ne. No. No. No. No.  No. SIEVE | PERCENT
10 P W AW W 1? 13 ) 50 100 230 25 SIZE PASSING
' M . 3"
: 2 100.0
: : : T2 87.7
8 ; N " 82.6
g 70 . : N : 38 74.8
g : : \ 172 60.9
80 : - 4 . =
& : : :\ : 38 21.7
= 5 . . + : 174" _
z : : : \ No. 4 35.0
% @ N No. 8 27 .9
e 4 ; ‘ L ~ No. 16 24.6
: . \ No. 30 2 1 . 6
20 : - .~ Ne. 50 8.8
" : : No. 100 2.6
: : No. 200 1.6
) N L L T ||
CCOMMENTS:
GOVERNMENT OF CANADA TEST PIT NO.
R.M. HARDY & ASSOCIATES LTD.
DEPARTM ENT %ibND'AN AFFAIRS @ TONSULTING ENGINEERS A PROFESSIDNAL S3ERVICES l 77 -C (p )
NORTHERN DEVELOPMENT * GEOTECHNICAL DIvisioN
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APPENDIX A - EXPLANATION OF TERMS AND SYMBOLS

1.0 GENERAL

The terms and symbols used on the test hole logs to summarize
the results of the field investigation and of subsequent laboratory
testing are described in detail below and are illustrated on the appended

exhibit test hole log (Figure 1).

General information such as test hole number, date of pitting

and inspector, is noted in the lower portion of the test hole log. The
test site type is identified by the letter symbol given in brackets with

the test hole number, as follows:
(e) 1Indicates that a natural exposure is located at the test site.

(p) 1Indicates that a pitting operation was carried out at the test

site.

(w) Indicates that a water jetting operation was carried out at

the test site.



Detailed subsurface information observed at each-test hole
location and laboratory test data, are presented in columnar form on the
test hole log. Each column used is described in detail below using the

reference numbers shown on the appended blank test hole log (Figure 2).

It should be noted that the soil type, stratigraphic boundaries,
and in situ conditions have been estabiished only at the test hole loca-

tion and that they are not necessarily representative of subsurface con-

ditions elsewhere across the site.

Column 1: Depth: The depth of test hole below existing ground sur-

face is shown in this column.

Column 2: Soil Group Symbol: A soil classification symbol in

~accordance with a modification of the Unified Soil Clas~
‘o . 1. . . . e
sification System” is noted in this column. A definition

of each Group Symbol is given on Figure 3 "Soil Classifi-

cation System".

Column 3: Soil Graphic Log: Soil strata are depicted graphically
in accordance with the "Graphic Symbol" as given on

Figure 3.

References are listed on page A-18.

A-2



Column 4:

Column 5:

Column 6:

Column 7:

Material Description: A detailed engineering description

of each soil stratum encountered is noted in this column.
This description is given in accordance with the criteria
outlined in Section 2.1 "Soil Description". The depths
to ground water level seepage, and the interface between
different soil strata are indicated in this column. The
interface between soil strata is shown as a single con-
tinuous line. A short broken line indicates a change in

soil type descriptors, the soil type remaining the same.

Ice Graphic Log: The various types of ground ice are

depicted graphically according to Figure 4 "Ground Ice

Classification".

NRC Ice Type: (Visual Ice %): Abbreviated symbols for
the forms of ground ice are noted in this column. A
description of the NRC classificationz is contained in
Section 2.2 "NRC Ice Type", and on Figure 4 "Ground Ice
Classification". The volume of ground ice is estimated
visually and expressed as a percentage of the total

volume of soil and ice.

Depth: The specific depth of observations such as ice

typé or depth of water table is noted in this column.



Column 8: Other Information: Test data and field observations nof

incorporated into the'previouS'columns are presented
here. Also in this column sample depths are liéted.
Information from Grain Size Analysis and Suitability of
Aggregates in Concrete are included on separate forms

which follow the Test Hole Log.

2.0 DESCRIPTION DETAILS

The various terms, symbols, and abbreviations are discussed in
detail to facilitate interpretation and understanding of the data

| presented on the test hole logs.

2.1 Soil Description (Column 4)

" Soils are classified and described according to their engineer-

ing properties and behaviour.

2.1.1 Soil Description System

The following properties are described for a comprehensive

soil classification system:



Grain size distribution or plasticity, colour, moisture, sensi-

tivity, structure, foreign materiéls, and consistency or strength.

The soil in each stratum is described on the test hole logs
using the Unified Soil Classification Systeml modified slightly so that
an‘inorganic clay of "medium plasticity" is recognized. Selected
adjectives are used to define the actual or estimated percentage range
by weight of the various components. The use of the modifying adjec-

tives is similar to a system developed by D. M. Burmister3.

The identification of soil components and fractions is defined
by the Modified Unified Soil Classification System which classifies

soils into three major divisions:

Coarse;grained soils - gravel and sand
Fine-grained soils - silt and clay

Highly organic soils - peat

Classification of soils is based on the grain size distribu-
tion of the portion of the soil smaller than the 3-inch U.s. Standard

sieve size.



Soils with 50 percent or mQre of the components coarsexr than
the No. 200 U.S. Standard sieveLSize (0.074 mm) are described as CQARSE-
GRAINED (or granular) soils. Coarse-grained soils (gravel and sand) are
classified by~graih size distribution and are subdivided into coarse and

fine gravel, and coarse, medium, and fine sand.

Soils with 50 percent or more of the components finer than the
No. 200 sieve size are described as FINE-GRAINED soils. These may be
cohesive or non-cohesive. Note that for visual classification the
No. 200 sieve size is about the smallest size of particle that can be

distinguished individually by the unaided: eye.

Fine-grained soils (silt and clay) are classified by behaviour
on the basis of the liquid limit and plasticity index of the fraction
finer than the No. 40 U.S. Standard sieve size. The boundaries defining
the fine-grained soil groups are shown on the,Plasticity Chart on
Figure 3 "Soil Classification System". The Plasticity Chart is also
used to determine the behaviour of the fines cohtent of coarse-grained

soils.

Particle size and shape are usually described foxr coarse-
grained soils, and plasticity is usually described for fine-grained
soils. An exception to this rule applies when describing glacial till,

then plasticity, particle size, and shape are all included in the description.

A-6



The principal component of the fraction of the soil passing
the 3-inch U.S. Standard sieve size is shown capitalized on' the test

hole logs.

The proportions by weight of the minor components are defined

according to the following descriptors:

Descriptor Proportion
"and" 50 to 35 percent
"some" 35 to 20 percent

"little" 20 to 10 percent
"trace" 10 to 1 percent

The descriptors used must not contradict the classification by

the Modified Unified Soil Classification System.

The terms given above are used to define proportions by weight
of granular components, but they may also be used to define the pro-
portion of minor components of fine-grained material, according to the‘
subdivisions of the Plasticity Chart, Table 1 fSoil Classification
System". The adjectives are not used to subdivide a priﬁcipal fine-
grained component. The modifier "y" or "ey" (i.e., SILT - clayey) is
used when the liquid limit and plasticity index plot close to the

"A-line" on the Plasticity Chart.



Peat and other highly organic soils are classified under the
Group Symbol "Pt". Peat may be categorized and described using the

: 4
Radforth Classification System.

The soil is described first by identifying the principal
component, followed by the minor components in order of decreasing pro-
portion by weight. This is followed by other significant identifying

features such as plasticity, colour, moisture, structure, and strength.

2.1.2 Typical Example of a Complete Soil Description

"CLAY, silty, little medium sand, trace coarse gravel, medium
plasticity, yellow-brown", describes a yellow-brown fine-grained silty
clay soil containing 50 percent or more of components finer than the
‘No. 200 U.S. Standard sieve size with minor components of sand and
gravel. The fraction passing the No. 40 U.S. Standard sieve size plots
above, and close to the "A-line" on the Plasticity Chart. The soil
contains between 10 percent and 20 percent of sand particles generally
in the size range No. 10 to No. 40 (i.e, finef than the No. 10 Standard
sieve size and larger than the No. 40 Standard. sieve size) and between
1l percent and 10 percent of gravel in the size range 3/4‘inch to 3 inch.
The identifying feature "medium plasticity" indicates that the liquid
limit plots between 30 and 50 on the Plasticity Chart. Such a soil is

classified as CI by the Modified Unified Soil Classification System.

A-8



2.1.3 Typical Examples of the Use of Modifiers and Deéc;iptors‘
(a) Coarse-grained soil with minor fine-grained component:

"GRAVEL, fine, some silty clay", describes a coarse-grained
soil with a minor component of fines, which has a liquid limit and
plasticity index that plot above and close to the "A-line" on the

Plasticity Chart. Such a soil is classified as GC by the Unified Soil

Classification System.

"SAND, some silt", is correct in that "silt" in this case is a

minor component of non-plastic fines which plot below the A-line on the

Plasticity Chart.

(b) Fine-grained soil with a minor coarse-grained component:

"CLAY, silty, some fine sand", describes a fine-grained soil
having a fines content in excess of 50 percent (i.e., 50% of material
finer than the No. 200 U.S. Standard sieve size), which plots above the
"A-line", on the Plasticity Chart, with a liquid limit less than 50 on

the Plasticity Chart, and has a minor component of firie sand.



"CLAY, some silt, some fine sand", would not be used as the
fines are classified by behaviour (plasticity) and not by particle size.
Such a soil would be classified as CI or CL according to the Unified

Soil Classification System.

2.2 NRC Ice Type and Estimated Visual Ice (Column 6)

Ground ice is divided by the NRC system on the basis of
examination by the unaided eye into the three major categories shown
below. A complete description of this system is contained in the NRC

. . - ' . . 2
"Guide to a Field Description of Permafrost for Engineering Purposes”.

2.2.1 Ground Ice Classification Categories
Non-visible ice N
Visible ice less than one inch thick v
Visible ice greater than one inch thick ICE or

ICE + soil type

Figure 4 "Ground Ice Classification” shows the various types
of ground ice recognized by the NRC classification system. Graphic
symbols for ground ice have been devised to complement the graphic soil

log.
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Frozen soils in the N group may, on close exmaination, indi-
cate presence of ice within the voids of the material by crystalline
reflections or by a sheen on fractured or trimmed surfaces. The impres-
sion received by the unaided eye, however, is that the ice does not
occupy space in excess of fhe original voids in the soil. Excess ice in

the N group can be identified by use of hand magnifyingAléns, or by

placing some frozen soil in a small jar, allowing it to melt and observing

the supernatant water. To the unaided eye, ice in frozen soils in the
V group appears to occupy space in excess of the original voids in the

soils.

The volume of ground ice can be described quantitatively in
two ways. "Excess ice" is the volume of supernatant water expressed as
a percentage of the total volume of the thawed soil and water. This
quantity is often referred to as "excess moisture". "Visual ice" is the
estimated volume of segregated ice discernible by eye in the frozen
sample and is expressed as a percentage of the total volume of the
frozen soil. By these definitions the quantity "excess ice" and "visual
ice" are not necessarily the same for a given frozen soil. Care is
taken when estimating the volume of ice\coatings‘on granular material
(Vc). The ice is usually obvious, giving the impression of "excess

ice", which may not necessarily be the case.
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2.2.2 Ice Description Terminology

The following terminology has been generally taken from Table

ITI of the NRC Guide.2

"Ice Coatings on Particles" are discernible layers of ice
found on or below the larger soil particles in a frozen soil mass. They
are associated sometimes with hoarfrost crystals that have grown into

voids produced by the freezing action.

"Ice Crystal" is a very small individual ice particle visible
in the face of a soil mass. Crystals may be present alone or in com-

bination with other ice formations.

"Clear Ice" is transparent and contains only a moderate number

of air bubbles.

"Cloudy Ice" is relatively opaque due to entrained air bubbles

or other reasons, but is essentially sound and non~pervious.

"Porous Ice" contains numerous voids, usually interconnected,

and generally results from melting at air bubbles or along



cyrstal interfaces, from presence of salt or other materials in the
water, or from the freezing of saturated snow; though porous, the mass

retained its structural unity.

"Candled Ice" is ice that has rotted or otherwise formed into

long columnar crystals very loosely bonded together.

"Granular Ice" is composed of coarse, more or less equidi-

mensional ice crystals weakly bonded together.

"Ice Lenses" are lenticular ice formations in soil occurring
essentially parallel to each other, generxally normal to the direction of

heat loss and commonly in repeated layers.

"Ice Segregation"'is the growth of ice as distinct lenses,
layers, veins, and masses in soils, commonly but not always oriented

normally to direction of heat loss.
"Well-bonded" signifies that the soil particles are strongly

held together by the ice and that the frozen soil possesses relatively

high resistance to chipping or breaking.

A-13



"Poorly-bonded" signifies that the soil particles are weakly
held together by the ice and that the frozen soil possesses poor resist-

ance to chipping or breaking.

"Friable" denotes extremely weak bonds between soil particles.

The material is easily broken up.

The symbols "UF" or "F" may be used in Column 6. "UF" is
added to indicate unfrozen zones in areas of generally frozen ground and
also to avoid possible errors of omission. "F" is used in certain cases
along with the corresponding graphic representation for‘"Updifferenti—
ated" permafrost or frozen active layer soils. It may be used where the
soil is known to be frozen but, due to circumstances beyond field con-
trol, the ice type cannot be determined because of grinding or temporary

thawing of the material by the drilling operation.

2.3 Classification of Granular Materxrials

Table Al is a description of materials that was used within
the "Material” section of Individual Deposit Reports. Material clas-
sification has been based on the potential construction usage of the
granular material for each deposit. This classification system for

Granular Materials was provided by DIAND.



STI-¥

(1)

(2)

(3)

(4)

TABLE Al

CLASSIFICATION OF GRANULAR MATERIALS

Source General Minimum Technical Suggested
Quality Description Identification Uses
Description of Material Parameters of Material
Excellent Well graded sands Petrographic Number - 160 max. Portland Cement
and gravel suitable Los Angles Abrasion Concrete, Asphaltic
for use as aggregates Loss - 35% max. Soundness Concrete, Masonry
with a minimum of Loss (Magnesium Sulphate) Sand, Concrete
processing - 12% max. and meeting Block, Surface
other requirements of Treatment and
CSA A23.1 - 1973 Roofing Aggregate.
Good Graded sands and Petrographic Number - 200 max. Granular base and
gravels with varying Los Angeles Abrasion subbase. Winter
quantities of silt. Loss - 60% max. sand backfill for
Fines greater than 10% trenches and slabs.
passing the 200 sieve can be Pads for structures.
removed with minimum of
processing
Fair Poorly graded sands and Photographic Number 250 max. Granular subbase
gravels with or without Can be processed to meet local General backfill
substantial silt content frost susceptibility criteria material, pads for
equipment.
Poor Poorly graded granular General non-

soils of high silt
content, possibly
containing very weak
particles and deleterious
matexrials

Nil

structural f£ill.



2.4 Soil Drainage Classes

Drainage conditions for most deposits aré described in terms

of a soil drainage class.

The following is extracted from pages 215 and 216 of National
Soil Survey Committee, 1970 "The System of Soil Classification for
Canada", Canada Department of Agriculture, Ottawa. The system, although
devised primarily for agricultural purposes is suitable for engineeringj
purposes and was employed when describing soil drainage at the deposit

locations. The soil drainagé classes are defined in terms of:
(i) actual moisture in excess of field moisture capacity, and

(ii) the extent of the period during which such excess water is

present in the plant-root zone.

Permeability, groundwater levels and seepage affect the
moisture status but these are not easily observed in the field and
therefore cannot generally be used as criteria for moisture status. The

recommended definitions are as follows:
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(1)

(2)

(3)

(4)

(5)

(6)

Rapidly drained - The soil moisture content seldom exceeds
field capacity in any horizon except immediately after water

conditions.

Well drained - The soil moisture content does not normally
exceed field capacity in any horizon for a significant part of
the year. ("significant" - as used in the definitions is

considered in relation to plant growth).

Moderately well drained - The soil moisture in excess of field
capacity remains for a small but significant period of the

year.

Imperfectly drained -~ The soil moisture in excess of field
capacity remains in subsurface horizons for moderately long

periods during the year.

Poorly drained - The soil moisture in excess of field capacity

remains in all horizons for a large part of the year.

Very poorly drained - Free water remains at or within

12 inches of the surface most of the year.
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TEST HOLE LOG
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

, GROUP | GRAPH |COLOR LABORATORY
MAJOR DIVISION SYMBOL cob TYPICAL DESCRIPTION CLASSIFICATION
OL[SYMBOL| CODE CRITERIA
. 2
[
ow RED \Ffllhﬁllélé GRADED GRAVELS, UTTLE OR NO |c, — #> acc =00 _ .3
g GRAVELS ; 10 D10 X Do
22 (L‘l:llzr%Non NO FINES) } }
g 8%, ) o RED POORLY GRADED GRAVELS, AND GRAVEL- NOT MEETING . -
2 Vel SAND MIXTURES. LITTLE OR NO FINES ABOVE REQUIREMENTS
> pé Bat 1]
Waoan
8- > I
8 <37 ATTERBERG LIMITS .
LE Eig , ; GM YELLOW 3&;’402:5‘““5 GRAVEL-SAND-SILT CONTENT BELOW “A” LINE OR
Bu 22 (m'lgvs OGMREAQIE:S gc':?:ss P.l. LESS THAN 4
o wi INES)
ot = oc vELLow | CLAYEY GRAVELS, GRAVEL-SAND- 12% ‘;‘Jgﬁ‘?ﬁ.."ﬁ:}:
g3 CLAY MIXTURES P.1. MORE THAN 7
gz
xS
Ou WELL GRADED SANDS, GRAVELLY SANDS, Dso (D30}
w = W RED LITTLE OR NO FINES Co=gp > =g o' "?
£x wz CLEAN SANDS ! 0
S zs (LITTLE OR NO FINES)
CF ZE - RED POORLY GRADED SANDS, LITTLE OR NO NOT MEETING
w3 FINES ABOVE REQUIREMENTS
:| 535
Fl 233 ATTERBERG LIMITS
& 1] M YELLOW | SILTY SANDS, SAND-SILT MIXTURES CONTENT BELOW “A" LINE
SlE | e T
S ) X
: ATTERBERG LIMITS
. - CLAYEY SANDS, SAND-CLAY 12% e
sc Yewow | o res ABOVE “A" LINE
P.1. MORE THAN 7
" » INORGANIC SILTS AND VERY FINE SANDS, )
T W, <50% ML GREEN | ROCK FLOUR, SILTY SANDS OF SLIGHT .
no B2 | PLASTICITY CLASSIFICATION
c | 2793 7 ) IS BASED UPON
H A 2B&S f / INORGANIC SILTS, MICACEOUS OR DIATO- PLASTICITY. CHART
i) wWOO o, g -
: gE W, >50% M fﬁ ] BLUE MACEOUS, FINE SANDY OR SILTY SOILS (see below)
Vi
o ‘ V INORGANIC CLAYS OF LOW PLASTICITY,
wi z © W, < 30% c GREEN | GRAVELLY, SANDY, OR SILTY CLAYS, LEAN
0% R H CLAYS
g £38, (
B | L5202z 0% W. < 50% a v GREEN- | INORGANIC CLAYS OF MEDIUM PLASTI-
Zo | quEus o W L 50% BLUE CITY, SILTY CLAYS
3F | gToa3 VA
& ¥22° : :
=i
w g3g INORGANIC CLAYS OF HIGH PLASTICITY,
22 <%z W, >50% CH // BLUE FAT CLAYS
z
g 2[2[2[2
= § : . ORGANIC SILTS AND ORGANIC SILTY
¥ | Yook W, < 50% o GREEN | CLAYS OF LOW PLASTICITY
g | 22p.% 2(2[2]?
= | g838 ¢ t
23 b
gov3ss W, > 50% o [ ‘%,{/ BLUE ORGANIC CLAYS OF HIGH PLASTICITY
® Arh &
22
HIGHLY ORGANIC SOILS Py § : 25 ORANGE | PEAT AND OTHER HIGHLY ORGANIC SOILs | STRONG COLOR OR ODOR, AND OFTEN
W —f - F— T -
SOIL COMPONENTS /
‘ PLASTICITY CHART CH /
"U § STANDARD DEFINING RANGES OF 404~ FOR e
FRACTION SIEVE SIZE PERCENTAGE BY WEIGHT OF SOILS PASSING NO. 40 SIEVE
: MINOR COMPONENTS = \'\‘;‘v
» 30 B,
PASSING RETAINED PERCENT DESCRIPTOR | & a MH
. r4
GRAVEL r ’,/” oH
coarse 3 inch % inch 50 - 35 and | g cL
fine % inch No 4 g 10 ) ) oL
a 4
7
35 - 20 some A /CL-MW ML
SAND R
coarse No 4 No 10 . 0 10 20 30 40 50 60 70 80 90
medium No 10 No 40 20 -10 little LIQUID LIMIT (%)
fine No 40 No 200 :
10 -1 trace 1. ALL SIEVE SIZES MENTIONED ON THIS CHART ARE U.S. STANDARD, A.S.T.M.
EN.
SILT (non plastic) | 200 2. BOUNDARY CLASSIFICATIONS POSSESSING CHARACTERISTICS OF TWO
& AY (plastic) o GROUPS ARE GIVEN COMBINED GROUP SYMBOLS, E.G. GW-GC IS A WELL
(plastic GRADED GRAVEL SAND MIXTURE WITH CLAY BINDER BETWEEN 5% AND
12%.
OVERSIZE MATERIAL
! IATES LTD.
Rounded or subrounded Not rounded ’ R.M. HARDY & ASSOCIA
COBBLES 3 inch to 8 inch ROCK FRAGMENTS > 3 inch CONSULTING ENGINEERS ﬂ: ;:g:ig::?&l_sg:/ﬁ?g:
BOULDERS > 8 inéh _ROCKS > 1 cubic yard in volume : :
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GROUND ICE CLASSIFICATION

Category Group Subgroup Graphic Description
Symbol Symbol Symbol '
F Undifferentiated
Nf Poorly bonded or friable
frozen soil
Non-visible Ice N Nbn Well bonded frozen soil
with no excess ice
Well bonded frozen soil
Nbe with excess ice. Free
water present when sample
thawed
Vx Individual ice crystals
or inclusions
_ Ve ice coatings on particles
Visible Ice
less than \Y
one inch thick
‘ Random or irregularly
vr oriented ice formations
Stratified or distinctly
Vs oriented ice formations
Ice greater than one
'S%'ﬁ o inch thick with soil
Visible Ice yp inclusions
greater than ICE
one inch thick Ice greater than one
ICE inch thick without

soil inclusions

Adapted from NRC 7576

R.M. HARDY & ASSOCIATES LTD.

CONSULTING ENGINEERS & PROFESSIONAL SERVICES
* GEOTECHNICAL DIVISION

FIGURE 4
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