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PREFACE

The Government of Canada anticipated the potential need for extensive volumes of
granular material for proposed major construction projects in the area of the Mackenzie

River Valley and initiated an investigation of granular materials in this region during
1972 and 1973.

In September, 1972 the Department of Indian Affairs and Nerthern Development
engaged PEMCAN Services "72" to conduct Stage 1 of the Territorial Granular
Materials Inventory. Stage 1 is defined as the area from Fort Simpson to Fort Good
Hope, N.W.T.

The objectives of this investigation were specified as:

Part 1: An investigation of the availability of granular material deposits within

a ten mile radius of the communities of Fort Simpson, Wrigley, Fort

Norman, Norman Wells and Fort Good Hope.

Part 22 An investigation of the availability of granular material deposits in the

intermediate areas between the respective communities.

Part 1 of the investigation for the granular materials has been carried out by PEMCAN
Services "72" in accordance with the Terms of Reference as specified by the Depart-
ment of Indian Affairs and Nerthern Development. The results of the investigation per-
taining to Part | are submitted in five separate reports which cover the respective comm-
unities within the Study Area. Part 2 of the investigation includes four separate inter-

communify area reports and o summary section.

The Terms of Reference specified the following definitions ond procedures:
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"Granular Material" is defined as all naturally occurring unconselidated
material, and bedrock which can be processed for suitable engineering

canstruction,

Compilation and evaluation of the Geological Survey of Canada's surficial
geology and granular material mops and all other relevant information prior

to the undertaking of the field investigation.

Location, testing and classification of all granular and potential bedrock
quarry materials within the specified search area and recommendations for

their best use.

The data compiled for each site will include:

a) The quantity and quality of usable material available, and recommen-
dations as to its suitability as a construction material. Recommenda-
tions shall be substantiated by including results of tests on applicable
material samples; these tests include:

Grain size distribution

Petrographic analysis

Moisture cantent

Ice content

Crganic content

Hardness test
(In addition to the above tests, PEMCAN Services "72" recommended
the use of Los Angeles Abrasion tests on samples from potentially

high priority granular material and bedrock quarry sites).

b) The location of borrew pits, and recommendations for development.
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c) Recommendations on the most efficient sequence of development where

several pits can be developed in the same general orea.

d} Evaluate the best access routes from prospective sites to the center of each

community or to existing or proposed utilities.

e) Recommendations for development, exploitation, disposal of overburden
and waste, and restoration of proposed borrow pits in such @ manner to

minimize terrain disturbance.

4,  Development of a method of mapping, rating and reporting the deposits within
the Study Area.

5. Identification on the plan of granular deposits expesed in, or along banks of
streams and rivers adjocent to the communities but exclusion of such deposits in
the material availability for the community unless no other sources of granular

maoterials are available.

6.  If satisfactory granular materials are not available within the designated Study
Area oround the communities, then recommendations pertaining to either alter-
nate sources outside of these areas, or bedrock quarry development will be

required.

The successful completion of this study was enhanced by the cooperation and contributions
of the respective Territorial Land Use Agents and other Federal and Territorial Govern-
ment personnel including the Federal Department of Public Works ond their respective
consultants. In particular, we wish to acknowledge the assistance, guidance and liaison
provided by Mr. H.D. Dekker, Chairman, and other members of the Granular Materials
Working Group.
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INVESTIGATION PROCEDURE

Pertinent geological information wos compiled for the study from correlation of previous
reports of investigations conducted within the Study Area. These included Geological
Survey of Canada reports and open files; pipeline route investigations, previous PEMCAN
studies and field investigations, and personal communication with noted authorities of the

region.

Airphoto interpretation of prospective sites was undertaken prior to the field work with
J.D. Mollard and Associates Ltd. Recent airphotos, scaled at 1'=3,000', provided by
The Department of Indian Affairs and Northern Development, were utilized to outline
sites, estimate the areal extent of sources and note locations of test hales and required
access roads. Pertinent parts of these airphotos have been reproduced and are used as
location plans for catalogued sites. Air mosaics scaled at 1"=1,000', showing revised
route locations for the Mackenzie Highway were provided by The Federal Department of
Public Works or their respective engineering consultants. In occordance with the terms of
reference as established for the studies of both PEMCAN and the respective consulting
groups under The Federal Department of Public Works, integrated field programs were

initioted between the parties in order to focilitate orderly and systematic investigations

in the field.

The preliminary field work, carried out in September and October, 1972, commenced with
aerial reconnaissance in order to catalogue and assess sites within the Study Area. Sites
were evaluated by means of aerial and ground reconnaissance and, in some cases, by test
pits, which were excavated, logged and sampled to depths ranging to seven feet below the
ground surface. MNatural outcrops were also cotalogued and respective somples secured.
On the basis of the girphoto interpretation and preliminary field reconnaissance, fifty-nine
sites were catalogued and ossessed in the Fort Simpson to Wrigley Intercommunity Study

Area.

Of the fifty-nine catalogued sites, thirty—two were evaluated in detail by means of drill
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hole and/or test pit data. These sites were investigated by both PEMCAN and the respective
consultants underfaking studies on the proposed Mackenzie Highway by authority of The
Federal Department of Public Works. Data from these investigations is incorporated in the

Site Description section of this report.

All sites catalogued and assessed within the Fort Simpson to Wrigley Intercommunity Study
Area are shown on the location map in the Summary section of this report. Sites which
have been drilled and/or test pitted within the Intercommunity Study Area ore shown on
the location map by means of a solid triangle. Sites within this category which are "Not
Recommended" for development are followed by the suffix "X". Drilled and/or test pitted

sites are discussed individually in the Site Description section of the report .

All other sites within the Study Area which have been recorded and cofalogued are shown

on the map by an open triangle symbol. These sites are evaluated in the Site Description
section of the report with respect to location, geomorphic characteristics, material type,
overburden and vegetation, access, suitability of material and environmental considerations.
These sites were not drilled for various reasons including remoteness, poor quality and/or
limited quantity of material, limited and/or severe access requirements and environmental

considerations including thermally sensitive terrain conditions.

Material samples secured from outcrops, test pits and drill holes were shipped to Calgary for
laboratory analyses which included grain size distribution, petrographic analysis, moisture
content defermination and hardness fests. In specific cases the samples or combined samples

were tested for resistance to mechonical obrasion.

Results of the investigation are summarized in this report and detailed information of the
studied sites is compiled in the section on Site Description. The areal extent of the indi-
vidual deposits is based upon airphoto interpretation, field reconnaissance and field drilling
records. Except on sites where drill holes penetrated the total depth of the granular deposit
the average thickness of individual deposits was generally estimated from morphological and

geological features or with respect to thickness indicoted by natural outcreps. However,
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the estimated volumes should be conservative since adjustments were made for variables

such as drainage conditions and sloping ground aleng the outer limits of the deposif .

The Fort Simpson to Wrigley Intercommunity Study Area is shown in relation to the other

Intercommunity Study Areas on the Index Map (Figure 1).

In addition to the sites in the Intercommunity Study Area, the location map included in the
summary section of the report also illustrates the sites catalogued and assessed in the com-

munities of Fort Simpson and Wrigley. These reports are submitted under separate cover.

Test pit logs, drill hole logs, outerop descriptions and loboratory test results are attached to
the individual Site Descriptions. Symbols, terminology end classification systems used are

explained in the glossary.
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GEOMORPHOLOGY

The Fort Simpson to Wrigley Intercommunity Study Area, as illustrated by Figure 2, lies

within three mojor physiogrophic subdivisions, namely:

- Great Slave Plain - which encompasses the Study Area from Fort Simpson, westwards
along the Mackenzie River to the Willowlake River and borders the east side of

Franklin Mountains north of this river.

- Mackenzie Plain - which encompasses both sides of the Mackenzie River north of

Camsell Bend,

- Franklin Mountains = which border the eastern side of the Mackenzie Plain and in
the area between the Willowlake River and the River Between Twe Mountains separ-

ates the Mackenzie Plain from the Great Slave Plain.

Physiographic subdivisions differ considerably as to the morphologic character, geologic
conditions, environment and, consequently, the types and occurrence of granular deposits.
Both the Mackenzie and Great Slave Plains exhibit, in general, flat surfaces. While the
Great Slave Plain is commonly marked with poorly drained zones, thermokarst features and
muskeg bogs and granular deposits are sparse, the studied segment of the Mackenzie Plain

is better drained and various landforms containing gronular materials are relatively abundant.
Because of their geomorphic setting, the rugged ridges and bedrock hills of the Franklin

Mountains contain only post glacial deposits, such as variobly reworked rock debris.

The Great Slave Plain within the Study Area exhibits in general, o very low relief which
forms the lowlands along the Mackenzie River. River channels gnd relatively infrequent
erosional gullies are the only major features which disturb the generally flat character of

the land surface
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The bedrock across most of the studied segment of this Plain is formed by greenish grey
shales and silfstones of Devonian and Cretaceous age. Devonion sandy limestone,
interbedded with shale and siltstone of the Root River syncline, is indicated in a relatively
narrow band east of Camsell Bend., The bedrock is covered with morainal, glaciofluvial

and glaciolacustrine depesits,

The overburden is primerily comprised of glaciolecustrine deposits, consisting mainly of fine
groined sand and silt which locally contains buried beach ridges and glaciofluvial gravels.
In most cases these coarse granular deposits are too deep to be identified, With the excep-
tion of relatively narrow strips along deeply incised water courses, the glaciolacustrine
plain is poorly drained. This inadequate drainage vsually results in high water tables, thick

organic covers and generally, fair ground ice content,

Glaciolacustrine material has been blown by wind into dunes and duned ridges. These de-
posifs are located within the southern section of the Study Area, along the Mackenzie River,
between Fort Simpson and Camsell Bend. Eolian deposits generclly consist of poorly graded,

medium to fine grained, dry sands, with little or no ground ice.

Morainal deposits, consisting of till, which is a heterogeneous mixture of silt, sand ond
clay interspersed with pebbles and cobbles are primarily covered with a relatively thin
veneer of glaciofluvial and glaciolacustrine sediments on the northern side of the Mockenzie
River. Glacial till, which represents the major soil stratum, overlies the bedrock in areas
adjacent to Ebbutt Hills. Outwash and ice contact deposits consisting of variably washed

silty sands and grovels are sparsely scatfered west and southwest of Ebbutt Hills.

Alluvial depesits consist of silts and sands with localized gravel beds, usually ot greater
depths. Alluvial flood plains border present water courses while terraces are well above

the recent channels.

The Mackenzie Plain is primarily covered by morainal deposits cemmonly topped by a thin

veneer of glaciolacustrine sediments. Glaciofluvial plains and terraces and their segments,
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containing variably washed and irregularly stratified sandy gravel and deltaic sand, are
relatively common south of Wrigley. The glaciation hos resulied in a generally flat to
gently rolling topography. After the final retreat of the glociers, melt waters and subse-
quent development of recent drainoge patterns has resulted in numerous channels, gullies and
stream courses incised below the glaciated plain. Rivers and streams have reworked both
eroded and unconsclidated materials into terroce and alluvial plain depesits. Alluvial fans

usually mark the confluence of streams with the Mackenzie River.

The bedrock within the Mackenzie Plain region is mostly covered by thick layers of uncon-
solidated material, except for occasional exposures in waolls of deeply incised valleys. The
bedrock, consisting basically of Devonian calcareous sandstones, shales and siltstones, are

generally too soft and incompetent for construction purposes.

The Franklin Mounteins unit, represented by the rugged ond faulted MeConnell Range which
parallels the Mackenzie Plain from the Willowlake River, exhibits numerous exposures of
Devaonian limestone of the Mahanni Formation, with inclusions of breceiated |imestone of
the Bear Rock Formation and of Devonian dolomites of the Mount Kindle and Franklin Forma-
tions. These rocks are mostly competent and are good sources for the manufacturing of con-
struction materials. Rock walls are usually mantled with talus aceumulations at the base

and fluvial fans are frequently formed at the mouths of erosional gorges.

A moderately thick organic soil layer topped with several inches of peat and mess is usually
encountered outside of rugged or recently eroded areas. High terraces and sloping grounds
are covered with a shallow organic soil layer while low and poorly drained terrain contains

a thicker organic section and scattered muskeg bogs.

In the Fort Simpson fo Wrigley Intercommunity Study Area the following landforms usually

contain exploitable natural granulor materials:

- Glaciofluvial outwash plains, terraces, trains and their segments contain predomin-

antly sandy gravel of good quality. However, plains and ridges conteining deltaic
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sands are located south of Wrigley ond along the Willowlake River. Trains of sandy
material which would not suit requirements for better quality construction materials,

are deposited south of Ebbutt Hills.

= lce contact deposits, such as eskers, kames and esker-kame complexes, contain both
sand ond gravel, with occasional silt and clay pockets. They are frequent within

the northern segment of the Study Area, sparse in its cenfer part and are discontinued

west of Fort Simpson.

- High terroces on both sides of the Mackenzie River are encountered at several locales
throughout this sector, and represent sources of good quality sandy gravel south of
Wrigley; within the southern portion of the Study Area, the terraces contain mostly
unsuitable or poor quality fine grained materials. West of Fort Simpson the terrace

deposits cover localized pockets or layers of glaciofluvial gravel.

= Alluvial cones and shallow talus deposits at several locations along the ridges of the
Franklin Mountains, consist of variously sized, angular to rounded carbonate rock

fragments which usually occur in a sand and silt sized matrix.

- Dunes and duned ridges generally confain poorly graded, fine grained sands. These

deposits are widespread south and southwest from Fort Simpson.

- Alluvial terraces along the Mackenzie River, consist mostly of silts and sands. The
meandering flood plains of the Martin, Willowlake River, River Between Two

Mountains and Smith Creek contain both fine groined ond coarse deposits.

- Carbonate rocks exposed in the Franklin Mountains, namely in the foreslopes of the
ridges which parallel the main massifs, are generally suitable for menufactured

aggregofas,

This sector of the Study Area lies within the discontinuous permafrost zone. Excess ice is
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Fairly common in fine grained, poorly drained glaciolacustrine and glaciofluvial deposits
whereas, little or no excess ice exists in coarse and well drained deposits. The average
depth of the secsonal freezing and thawing cycles is generally less than four feet in the
Fort Simpson area and ranges from two to five feet in the northern sector of the Study Area
in the vicinity of Wrigley. However, these values will vary according to the drainage,

type of material and vegetation characteristics at respective sites.
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TERRAIN PHOTOGRAPHS - FORT SIMPSON TO WRIGLEY

Sand dune complex approximately 30 miles northwest of
Fort Simpson (Ref. Site 105).

Large esker-kame complex south of River Between Two
Mountains (Ref. Site 142),
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ENVIROMNMENT

The Fort Simpson to Wrigley Intercommunity Study Area lies within an area which vories
from relatively flat monotonous terrain to areas with high relief and seenic attributes .
The southeastern segment of the Study Area in the Mackenzie and Liard River Valleys is
enhanced by natural components such as vegetation and water whereas the areas around
Camsell Bend and Wrigley are favored with natural attributes which include mountainous

terrain and well developed and varied vegetation and water resources.

Terrain sensitivity is generally less pronounced in the Fort Simpson to Wrigley Intercommunity
study Area than in regions further to the north because of discontinuous permafrost, lower

ground ice content and generally, greater depths to permafrost fables.

The relatively flat, low-profiled and generally fine grained terrain types such as silt=clay
plains, beaches, river deposits and organic ferrain generally contain minimal ground jce
content. Therefore, disturbance because of low strength and high compressibility values is
generally less than in similar terrain types at higher latitudes. However, vegetated sites are
still susceptible to subsidence, slumping and gullying if the vegetation is removed or highly
compressed and disturbed. Thermokarst subsidence, undercutting and channel shifting can

also be expected, especially in fine river deposit terrain.

Hummocky and rolling terrain as characterized by the till plains in the southeastern segments
of the Study Area generally contains moderate ground ice content. Localized contrasts in
material type and ice content is oftentimes evident between well drained slopes and low
depressions. This terrain in general exhibits minor to moderate susceptibility to thermokarst,
ground ice slumping and gullying. Usefulness of till material as fill is usually limited by its

ice content.

Uplend mountainous terrain, as characterized by rock outerops or bedrock thinly covered
with a veneer of debris, as in the Franklin Mountains, usually contains minimal ice content.

Creep, slides and rock falls are common on steep slopes in this terrain as are mudflows and
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flash floods.

In general, the more favorable granular material sites in the Fort Simpson to Wrigley Intercom-
munity Study Area tend to be located on geomorphic features that contain relatively minor
amounts of ground ice. Therefore, properly managed development procedures should minimize
the detrimental terrain reaction to acceptable levels. In many cases, the access routes to
these sites will traverse areas of low wet terrain that generally will contain higher ice contents
and will therefore, be more susceptible to adverse reaction when disturbed. In such cases,
terrain reaction can be limited by sound development procedures such as the incorporation of
protective measures for retainment of vegetation ground-insulation loyers and the selection

and utilization of adequate fill materials for access roads.

Vegetation

In the Upper Mackenzie Valley, the Boreal forest region of Canada is restricted to a narrow
band which extends along and parallels the Inner Mackenzie Valley. The Fort Simpson to
Wrigley Intercommunity Study Area lies within the southernmost reaches of this Boreal forest

extension (Figure 3).

In the Study Area the dominant tree species are black and white spruce, tomarack, poplar,
birch, willows, alder and occasional pine. The ground cover is predominantly mosses,
lichens, sedges, herbs and shrubs. The vegetation ranges from commercial growths on river

islands and alluvial flats to shrubby growth and treeless muskeg.

Poorly drained alluvial sites commonly support growths of black spruce, tamarack, willow

and alder. Muskeg areas generally support black spruce, tamarack and occasionally, birch;
relatively shallow permafrost areas may support white spruce, especially if the permafrost acts
as a media to maintain relatively high surficial moisture contents. Well drained sites commonly

support white spruce and poplar, with lesser growths of birch and pine.

Benchland areas that are underlain by fine—grained materials with discontinuous permafrost
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generally support growths of spruce, with occasional tamarack, willow and alder. Well

drained benchland areas are characterized by growths of poplar, with lesser pine and spruce.

Mountcin slope vegetation ranges from mixtures of deciduous and evergreen growths near

the base to spruce, birch and occasional poplar on the overburden-covered flanks .

In the Fort Simpson to Wrigley Intercommunity Study Area, natural regrowth of vegetation on
existing trails and cutlines indicates that in general, regeneration of disturbed areas will
occur, especially if the nutrient levels within the topsoil layer are left undisturbed. However,
in areas where permafrost acts as a favourable moisture retention media for vegetation that
normally would not grow because of lack of moisture, disturbances such as clearing, may
sufficiently alter moisture conditions to a point where timber growth is inhibited. |t may

be feasible to reseed and fertilize abandoned berrow pit areas with short and long term seed

stocks in order to promote growth cover prior to reestablishment of natural vegetation.
Wildlife

Wildlife species that are predominantly characteristic of the Boreal forest utilize the Fort
Simpson to Wrigley Intercommunity Study Area and adjacent regions. For the most part, the
utilization of this area by wildlife, waterfow| and fishery resources is based upon seasonal
migration patterns that generally follow the Mackenzie River Valley. Although various
wildlife species inhabit the Study Area, and in some cases serve as a means of livelihood
for local residents, there are no known wildlife habitats within the section of the Study
Area from Fort Simpsen to the vicinity of McGern Islend north of Camsell Bend that are

classified as either important or critical by the Canadian Wildlife Service.

Northward, from McGern Island to Wrigley, the Study Areo fraverses the broad Mackenzie
Valley flyway which is utilized by various waterfow!l including swans, geese and ducks dur-

ing spring and fall migration.

West and southwest of Wrigley, in the areo around the mouth and upstream portions of



&
P PEMCAN SERVICES

Wrigley River, the Study Area is adjacent to a region which is classified as a critical

wintering ronge for woodland caribou.

Fishery resources in the Fort Simpson to Wrigley Intercommunity Study Area are predominantly
those found in the Mackenzie River and its major tributaries, and includes both resident
species and those that seasonally migrate through the river systems. Many of the water-
courses in the Study Area are believed to support spawning runs of various species, including
grayling, pike, pickerel and sucker. Two streams that are particularly noted for their
potential spawning sections are Martin River, located northwest of Fort Simpson fownsite
and Harris River, which flows into the Mackenzie at a point directly north of Fort Simpsen
townsite. Other watercourses in the Study Area which are of potential spawning and/or
migration importance to fishery resources include Trail River, Root River, Willowlake River
and River Between Two Mountains. Known domestic fishing areas are located on the
Mackenzie River approximately twenty miles west of Trail River, at the mouth of Willowlake

River and near the mouth of River Between Two Mountains.

Seasonal hunting and trapping along the bank areas of the Mackenzie River occurs through-
out the entire Study Area from Fort Simpson to Wrigley. Other large regions which have an
established hunting and trapping history includes the area extending about twenty miles east
and northeast of Camsell Bend and the area between and adjacent to the Willowlake River and
River Between Two Mountains. The most common pelts taken from these regions are marten,
lynx, beaver and mink. Moose and oceasionally, caribou are hunted from the camps which

are established in these trapping regions.

Known archeological sites in the Study Area are located approximately nine miles west of
Martin River near the mouth of @ small unnamed creek on the south bank of the Mackenzie
River, near the mouth of Trail River, on the north bank of the Mackenzie River at a point
directly opposite the mouth of the North Nahanni River and near the mouth of the Willowlake

River.
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RECOMMENDATIONS AND CONCLUSIONS

The recommendations and conclusions, which are presented herewith, have been based on air-

photo interpretation, office literature studies, preliminary field reconnaissance and detailed

field drilling data.

The results of the completed study indicate that the availability of quality gronular materials
in cerfain segments of the Intercommunity Study Area between Fort Simpson and Wrigley, N.
W.T., is quite limited. The scarcity of quality granular materials is especially acute north
of Fort Simpson to Willowlake River. In this portion of the Study Area the notural granular
deposits are limited fo gravel pockets overlain by glacialacustrine and alluvial sediments. A
few ridges containing sand and grovel deposits were noted in the areo southwest and west of
Ebbutt Hills. Exploitable outerops of competent crushable bedrock were not encountered be-
tween Fort Simpson and Willowloke River, whereas the catalogued bedrock ridaes northeast
of the Camsell Bend area are mantled by glacial driff. Reasonable quantities of exploitable
granular materials were established during the winter field drilling progrom in the northern

portion of the Study Area from Willowlake River to Wrigley.

On the basis of the airphoto interpretation and preliminary field reconnaissance data, o total
of 32 sites was investigated in detail during the winter drilling program of which eleven sites
were confirmed fo contain exploitable granular materials. These sites are categorized ond

grouped as follows:

I The better quality granular materials were encountered in prominent and larger esker
ridge deposits ond esker-kame complexes west of Ebbutt Hills, north of Willowlake
River and in the area adjacent to the River Between Two Mountains. These esker-kome
sediments consist of well graded, clean, medium to coorse greined gravel deposits which
are considered suitable for the production of aggregates for most construction require-

ments.

These esker ridge deposits are represented by Sites 118, 124, 139, 142, 143 ond 146
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and are estimated to contain in excess of 10,000,000 cubic yards of good quality gron-
ulor materials, The location of these sites are noted on the Site Location Map in the

Summary section of the report.

2. Fair to good quality granular materials were confirmed in the glaciofluvial outwash dep-
osits immediately adjacent fo the east bank of the Mackenzie River in the Study Arec
from the River Between Two Mountains and Wrigley. These deposits consist of well

graded, fine to medium grained sand and gravel with a highly variable silt content.

These glaciofluvial outwash deposits are represented by Sites 140, 151, 153 and 154
and are estimated fo contain in excess of 17,000,000 cubic yards of fair quelity granu-
lar materials suitable for quality embankment fill in the pit run condition. Base and
surface course aggregates may be produced if selective harvesting of pockets of better

quality gravel is conducted.

3. Site 101 which was investigated during the winter drilling program consists of a high
fluvial terrace and is considered to contain sizable, scattered pockets of good quality
granular materials. However, before this site is considered for development, a more
detailed drilling program would be required to more accurately locate, delineate and

assess the material quality of these anticipated gravel pockets.

The detailed assessment and recommendations for Site 101 are outlined in the Site De-

scription secfion of the report.

In addition to the preceding eleven sites, which contain exploitable quantities of granular
materials suitable for engineering construction materials, 21 sites were drilled during the
winter field program which did not contain meterials of good granular quality or petenticl
sources of granular materials were located within various active stream and river channels.
These sites have been catalogued and recorded in the Site Deseription section of the report,

and have been identified with the suffix "X" after the site number to designate "Not Recom-

mended" as granular material sources.
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However, although Sites 104X, 107X, 109X, 110X, 115X, 119X, 134X and 135X do not
contain materials of good granular quality, the poorly graded, fine grained, silty sonds from
these sites may be considered for very marginal fill material in the construction of read sub-
grades. These fine sands are mostly easily eroded if exposed to wind and rain action; there-
fore proper protection measures would have to be implemented to minimize the detrimental

effects of erosional ogents on any embankments constructed from these fine sands.

All catalogued and assessed sites in the Intercommunity Study Area, including the eleven sites
which were confirmed to contain granular type materials are discussed in detail in the Site

Description section of the report.

In addition, all site locations within the Intercommunity Study Area from Fort Simpson to

Wrigley, ore presented on the Site Location Map in the Summary section of the report.

A synopsized tablulation of pertinent information for each site has been provided. Each pot-
ential site has been evaluated in terms of material type, suitability of material, estimated
volume, recoverable depth, overburden characteristics, ground ice content, drainage, method

of extraction, haul distance, environmental considerations and assessment.

ESTIMATED VOLUME is colculated by means of various parameters including drill hole and
test pit data, airphoto interpretation and geomorphology. Adjustments have been made for

irregular topography ond stream dissection.

RECOVERABLE DEPTH is determined by various methods including drill hole and test pit data,

geomorphology and in the case of bedrock, projected stratigraphic thickness.

GROUND ICE COMTENT is reported as high, medium or low by visual inspection of both

samples and test pit walls.

METHOD OF EXTRACTION refers to the type of equipment required for development and

exploitation of granular materials. "Conventional” as used, indicates the utilization of
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standard excavation equipment such as bulldozers, overhead locders, backhoes and light

rippers.

HAUL DISTANCE is the distance along existing and/or propesed access from the site to the

designated location on the proposed Mackenzie Highway righi-of-way .

ENVIRONMENTAL CONSIDERATIONS include any salient factors related to wildlife, woter—
fowl and fishery resources, archeclogical sites and potential terrain sensitivity of the site and
adjacent areas including proposed access routes. |If any environmental implications are con-
sidered to exist at o particular site they are synopsized in this column. Further comments on
the importance of these conditions os related to potential development are made within the

text of the respective sites in the Site Description section of the report.

ASSESSMENT OF SITE relates to the evaluation of each site in terms of recommendations for
development, nondevelopment or possible development of potentially recoverable granular
materials at each site investigated in the Study Area. The catalogued but not drilled sites
are rated as poor, fair and good prospects relative to anticipated avoilability of granular
materials. These sites which apparently do not contain suitable materials or, if their

development would entail possible environmental hazards, ore not suggested for development.

These recommendations ore based upen an assessment of all known data on each respective
site including location, access, physical characteristies, environmental considerations,
development procedures and quantity,quality and suitability of material as related to cur-

rently proposed or future requirements within the Study Areo.

The terrain sensitivity relative to the development of borrow pits, quarries and required
access roads differs considerably throughout this section of the Study Areo and an assessment
of local conditions pertinent to prospective sites and access routes is contained in the Site

Description section of the report.

n . .
Geomorphic lendforms containing coarse granular depoesits, such as kame fields, lorge eskers,
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glaciofluvial outwash plains or bedrock ridges usually represent well droined and stable terr-
ain, therefore, controlled extraction of material should not adversely affect the enviranment
of the site and adjacent terrain. Conversely, the poorly droined areas and landforms formed
by fine grained sediments, such os low alluvial terraces, deltcic sond deposits and sand dunes
are easily eroded if the vegetation cover is disturbed either because of transportation activity
or borrowing of material. In general, any activity within thermally sensitive terrain would
require careful planning and supervision in order to restrict and minimize potential adverse

effects.

A detailed evaluation of each site investigated in the Study Area is documented in the Site

Description section of the report.
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INTERCOMMUNITY STUDY AREA
FORT SIMPSON TO WRIGLEY, N.W.T.

SITE DESCRIPTIONS

Site Number Page | Site Number Page | Site Number Page
101 101-1 121 121-1 141 141-1
102 102-1 122 122-1 142 142-1
103X 103-1 123X 123-1 143 143-1
104X 104-1 124 124-1 143A 143A-1
105 105-1 125 125-1 144 144-1
106 106-1 126 126-1 145X 145-1
107X 107-1 127 127-1 146 146-1
108X 108-1 128X 128-1 147 147-1
109X 109-1 129 129-1 148 148-1
110X 110-1 130X 130-1 149 149-1
11 111-1 131X 131-1 150 150-1
112 112-1 132X 132-1 151 151-1
113X 113-1 133 133-1 152 152-1
114 114-1 134X 134-1 153 153-1
115X 115-1 135X 135-1 154 154-1
116X 116-1 136X 136-1 155 155-1
117 117-1 137X 137-1 156 156-1
118 118-1 138X 138-1 157 157-1
119X 119-1 132 139-1 158 158-1
120 120-1 140 140-1




3ITE NO, 101

Located approximately 12 miles downstream from Fort Simpson along the north bank of the
Mackenzie River, Site 101 consists of g high fluvial terrace containing remnants of glacio-
fluvial deposits.

Type of Material: Gravel; some sand, trace silt, coarse grained.
Estimated Volume: MNot determined.
Assessment: Fair quality granular materials may be encountered in isolated

pockets; therefore, Site 10] may be considered for development
subject to the findings of a more detailed site investigation
program.

River e

= === = Al| weather road SRCLIECPERPE Reguired access
————— Existing trails and cutlines = -——-——-Site limit
»s=sesrennce Proposed Gas Pipeline »==—===Proposed Mackenzie Highway
® DH  Drill Hole TP Test Pit |
Airphote No. A22933/169 Approximate scale: 1" =4, 000"
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ENVIRONMENT

Located approximately 12 miles downstream from Fort Simpson along the north bank of the
Mackenzie River, Site 101 consists of o high fluvial terrace with possibly large pockets
of glaciofluvial deposits. Site 101 includes the western section of the same glaciofluvial
ferrace which comprises Site FS 12 located in the Fort Simpson Community Study Area,
The site area exhibits fair surficial drainage into the Mackenzie River and encompasses an
area approximately 4 miles in length and % mile in width. The terrain, which is pitted

with numerous muskeg bogs is gently rolling and rises some 40 to 60 feet above the Mackenzie
River water level.

The material at Site 101 consists of coarse glaciofluvial gravels with sand, silt and occasional
cloy layers. These deposits are mantled by @ surficial layer of fluvial sand and silt with a
thickness ranging from 6 feet to in excess of 10 feet. The granular deposits apparently
represent erosional remnants of glaciofluvial outwash plains or channel filling of the depres-
sions within the underlying glacial till sheet. The site arec is generally, densely wooded with

stands of spruce, birch and poplar. The poorly drained muskeg bog areas are characterized
by sparse growths of tamarack.

There are no known critical wildlife areas in the immediate vicinity of the site although
the area is occasionally hunted and trapped by residents of Fort Simpson.

LEGEND

= All weather road reeesssseeeen Required occess
————— Existing trails and cutlines -—-—. Site limit

R ===== Proposed Gas Pipeline m— wm = Proposed Mackenzie Highway

Section of Map No. 95 J & 95 | Scale: 1:250,000
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Surficial drainage is relatively good along the Mackenzie River bank and along the unnamed
stream channel dissecting the site area. The northern boundary of the site area as wel| as
localized depressional portions of the terrain exhibit poor drainage.

The access to the northwest tip of the site area from the CNT pole line may be achieved
along existing seismic cutlines. The Mackenzie River offords good aecess to Site 101 relative
to waoter transportation.

DEVELOPMENT

Although detailed airphota interpretation, preliminary field reconnaissance and evaluotion
of existing Geological Survey of Canada data indicated very promising potential for granular
materials, the results of the winter drilling program carried out on Site 101 showed & predom-
inance of stratified gravelly sands, silts and clays exhibiting @ "washed till-lika" texture.
Only drill hole DH-3, located at the northwestern extremity of Site 101, encountered thin
layers of gravel. As noted on the preceding Site Description airphoto (ref. page 12-1), the
drill holes were conducted on reasonably accessible existing trails and sejsmic cutlines which
fraverse a relatively widespread area of Site FS 12.

Therefore, based on the results and assessment of the investigations conducted to date, Site
101 is not recommended for immediate development.

However, it is considered likely that large isolated pockets of fair quality granular materials
occur within the outlined limits of Site 101. Since the surficial texture of the site areg is
well masked by heavy tree and understory growth, a detailed subsurface investigation con-
sisting of systematically griding the site arec by drill holes or hand dug test pits would be
required to search, locate and delineate the extent of these gravel pockets.

If Site 101 is considered for development of granular materials, subject to the findings of a
more detailed site investigation progrom, then development procedures, compatible with
existing land use regulations, should be employed.
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DETAILED DRILL HOLE LOG

SI'I;E NO. 101 ’ HOLE NO. DH-1
DATE' FEB. 18, 1973 |LOGGED BY: (3 PEMCAN 0]
DRI :
LLING METHOD: [ convenTionay O CIRcUEATT St [ otHER:
DERPTH UMIFIED GEELP:PE?TJDICEE
teart | GRAPR | UNIFIEE MATERIAL DESCRIETION o e s
stmpor | SROUP SEnL | nac | esro ! e
G _ CLASS | £rass | cont
ﬁ?};d oL TOPSOIL: some silt, organic, o
f—%‘““ .6 —__frace sand, roots, brown
2 — .
SILT: some sond, fine grained,
poorly graded, brown
4 —| [ 4 —
M
6 — 4 —
ML-5M
8 — 8
10 — UF 10 —
|
12 = 12 —
14 LU 14.0 e P ) (N T 14
TOTAL DEPTH 14.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 101 HOLE NO., DH-2
DATE' FEB.18, 1973 [LOGGED 8Y: X PEMCAN 0
DRILLING METHOD' [ convenTionar O &R-REVERSE T orhes:
Dest CEoNDITIoNS
PTH UNIFIED SAMBD p
leer] | GHARH | UNIFIES MATERIAL DESCRIPTION TVRE. | Gtonr)
STMEOL | rmsoL ot
0 -
oL TOPSOIL: some silt, organic,
I.0— trace sand, roots, dark brown
SILT: little sond, frequent 2 =
cobbles, brown
ML
4 L 4 —
M
6.0 & —
SAND AND SILT: fine grained,
poorly graded, brown
becoming damp from 8,0 — 8 —
10 -
SM UF | Fies
- becoming layered and greyish
brown from 15.0°
14
16
18
200~/ TOTAL DEPTH 20.0' N 20 =
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS i
AND WNORTHERN DEVELOPMENT |:| s o .
EMC s viC
GRANULAR MATERIALS INVENTORY
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SITE NO.

101

DETAILED DRILL HOLE LOG

HOLE NO,

DH-3

DATE: FEp, 18,1973

LOGGED BY: & PEMCAN

]

DRILLING METHOCD: &

AIR REVERSE

AlR
CONVENTIONAL D CIRCULATION

[] OTHER:

DEPTH
[fwet)

GRAPH
STmBOL

UMIFIED
GROUP
SYMBOL

MATERIAL DESCRIPTION

GROUND

ICE

COMNDITIOMNS

M.R.C
CLASS

EST'D
CONT.

SAMPLE
TYRE

DEFPTH
[Fawr]

oL

X '3‘ GW-GM

w
to 17 inch size, brown

TOPSOIL: some silt and sand,
trace organic, frequent pebbles

]

size, light brown

12

1.0
TOTAL DEPTH 11.0

GRAVEL AND SAND: trace silt,
fine to medium grained, well
graded, coal specks, predomin-
antly rounded and subangular
limestone, dolomite igneous

and quartzite pebbles to 13 inch
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DETAILED DRILL HOLE LOG

gL'l;g_ND. 101 . HOLE NO. DH-4
_ FEB.18, 1973 |'OGGED BY: 5 pEMCAN O
ILLI } : E
BRIEEING METHOD! B oo sy 0 EENEREEE, 1
QEPTH - UMIFIED GE%%%[:TIDLEE SAMPLE| DEPTH
LT SHHAD GROUS M.ATER]AL DESCR[PT!DN . ) a TYPRE :i,.-.r;
SYMBOL GEN'L NRLC EST'D
- €Lass | cLass | canr,
0
TOPSOIL: some silt, erganic,
oL trace sand, greyish brown Vx
1 -
1.5
24 SILT: trace sand, fine grained, 2
brown
3 - 3
M L-
M
4 4 4 —
ML
5 - B o
e T e — O ] = 6 -
trace clay, low plastic, from 6.0
= UF g |
ML-CL
8 - 8 7
9 — z
10 | 0.0/ TOTAL DEPTH 10.0" \ - 10

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN sSeRvVICESs “72"
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DETAILED DRILL HOLE LOG

SITE NO. 107 HOLE NO. DH-5
DATE: FEB, 18, 1973 |LOGGED Bv: & PEMCAN [
: R 3
DRILLING: METHOD & CONUE'::JITIDNAL [ é‘fsfcﬁfiﬁé?q [J oTHER:
DEPTH = UNIEIED GE%%%?TIDPI‘JES-E SAMPLE | DEPTH
baard' |\ SRBRAL MATERIAL DESCRIPTION TYPE | (Teut)
T M EOL GEN'L NRL EST'D
|8 CLASS | CLASS | COMT.
0 -
oL TOPSOIL: some silt, little
organic, trace sand, brown y i
[.5
2 9 —
SILT: little sand, fine grained, .
few pebbles, hrown Wi |L-M
3 3 =
ML-SM
4 - 4 —
5 5.0 — 5 —
6 SAND: some gravel, trace silt, vl
medium to coarse grained, well
- k t
Siesy| 2l Sty o
7 P f v il
UF
B g8
G5
9 o
10 ~¥-— 1oTAL DEPTH 10.0° : == 10

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS o
AND NORTHERN DEVELOPMENT - -
PEMCAN SeERvICEs ""72

GRANULAR MATERIALS INVENTORY

101-%




SUMMARY OF LABORATORY TEST DATA

Sample Location: 101/DH 3
Sample Depth (Feet): 8.0
Moisture Content (3%): =

lce Content (%): =

Organic Content (3): 2.5

GRAIN SIZE DISTRIBUTIOMN:

101/DH 5

8.0-9.0

Graim  Size — Millimatras

Grovel  Sizes Sond _ irgs Siit Sires
Cograe [hﬂy_lum !F'Inn ﬂ_anquMcdium I Fine Glay Sires
I Saive Slzes
10043 f"’{l"*" “!I" s %0 "20 "a0"to*ion%eso
| i ~ i P % T T T
1 "“\._,L.ll. | B NN [ Ll N I P
ol ima S8 ST T3 | IH,I[ N
+ — | b I BN
&80 ; | | |
N | DHE— . —
TO X \\
ED r m :\ \
= Bl | N I
= T ] [ i
50 | :
= f ?é\._._
£ | DH3
| ) i b 1
=30 | AN
o b= T |
> [ | [
Gan .
| | 1l _
=I7] i
10 A .
e i |
(Jefs) 1o -a 00001

AGEEDR‘EERG%&ETE FINE AGGREGATE

=——————=== Paorticle size limits of fros! suscaplible moterials

PETROGRAPHIC ANALYSIS: (101/DH 3 @ 8.0')

Limestone and dolomite (sound)
lgneous
Quartzite

Deleterious
Ironstone, shale
Siltstone and sandsfone

101-

41.9%
25.5%
26.5%

2.8%

10

Hardness

- o w
(< SRR

= b
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SITE NC., 102

LOCATION

Located on the north side of the Mackenzie River and approximately 14 miles downstream
from Fort Simpson, Site 102 encompasses a crescent shaped high terrace.

Both the Mackenzie Highway and proposed gas pipeline right-of-ways are located on the
opposite, southern side of the Mackenzie River. The Highway right-of-way at Mile 319 is
located approximately 3% miles southwest of Site 102.

LEGEND
e v e Al weather road +<+--s2o-. Required access
—————— Existing trails and cutlines <= . —- Site |imit
====ssssssss Proposed Gas Pipeline e e e Praposed Mackenzie Highway

Airphoto No. A22933/168 Approximate scale: 1" = 3,000
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GENERAL

Site 102 consists of o terrace segment, morphologically and geologically similar to terraces
comprising Sites 101 and FS 12, the latter being located in the Fort Simpson Community
Study Area.

The site area is about 2 miles long and ranges to 4 mile in width. The steep, locally
eroded Mackenzie River bank forms the southern and southwestern site boundary while the
ferrace terrain descends gently into the flat glaciolacustrine Great Slave Plain along the
remainder of its perimeter. The site area exhibits fair surficial drainoge into the MaocKen-
zie River and an unnamed stream paralleling the northeastern perimeter of the terrgce.

The adjacent terrain to the north is slightly depressional and poorly drained,

The material at Site 102 is expected to consist of glaciofluvial gravel, sand and washed
till which is covered by a surficial layer of fluvial sand and silt. Granular deposits may
exist as randomly scattered pockets or layers and the overburden thickness is variable gnd
may be substantial .

The site area is densely wooded with good stands of spruce, birch and poplar. There are
no known critical wildlife areas in the immediate vicinity of the site although the area is

occasionally hunted and trapped by residents of Fort Simpson.

Existing cutlines which provide access to the site from the CNT pole line traverse poorly

) . -.. ] r B AN i - e -;,_:}__ .:'-5 '_-_I.“_
s f) j : S -
LEGEND
- Al weather road =0 el Required access
————— Existing trails and cutlines ~——-—- Site limit
smmsmammans = Proposed Gas Pipeline =—— == Proposed Mackenzie Highway
Section of Map No. 95 ] & 95 | Scale: 1:250,000
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drained and thermally sensitive terrain. The Mackenzie River offers relatively good
access fo the site relative to water transportation.

The site was not investigated in detail because of difficult access fo the site from proposed
utilities and doubtful quality of the material . Also, epen water in the unnamed stream

prevented the transportation of the rig fo the site. Site 102 is rated as g poor prospect
for granular materials,

T0An N



SITE NO, 103X

Located in the immediate vicinity of Mile 320 of the Mackenzie Highway, Site 103X
consists of an alluvial floodplain and terraces within the active stream channel of the
Martin River.

Type of Material: Gravel; medium grained, well graded, trace silt.
Estimated Volume: Not applicable.
Assessment: Site 103X is not recommended for development because the

gravel deposits are located immediately adjacent to the
active stream channel and may have severe environmental
implications.

LEGEND
————— Al| weather road srecssvreness Required access
————— Existing trails and cutlines  -——-——:S5ite limit
=esssssnnsns Proposed Gas Pipeline *===——-Proposed Mackenzie Highway
@ DH  Drill Hole 4 TP Test Pit
Airphoto MNo. A22889/16 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 103X consists of the alluvial floodplain and terraces immediately adjacent to the active
stream channel of the Martin River valley. The site extends approximately 3 miles upstream
from the south bank of the Mackenzie River. The Martin River crosses the Mackenzie High-
way right-of-way ot Mile 320. The Martin River is a smal| meandering stream which has

been incised into the underlying silty basal till deposit to depths in excess of 100 feet below
the adjacent terrain.

The granular materials, consisting of well graded, medium grained, clean gravels are located
in shallow bars in the active stream channel. Gravels are also found in the terraces of the
fossil floedplain which has been isolated by the meandering river channel. These gravel

bars and terraces are overlain by 14 to 2 feet of alluvial silt. The active stream channel of
the Martin River is poved with cobbles and boulders.

There are no known critical wildlife areas in the immediate vicinity of Site 103X,

The Mackenzie Highway right-of-way which crosses this site ares provides good access.

DEVELOPMENT

Site 103X is not recommended for development because the granular material deposits are
located within or immediately adjacent to the active stream channel of the Martin River.

If local needs require the exploitation of granular materials from this site ot a future date,
then guidelines that are based upon the physical status of the site should be established af
that time. Some of these guidelines should include:

- Procedures should be established whereby only dry bars and other areas removed from
the stream channel are developed.

- Procedures should be established whereby the exploitation of borrow areas can be
geographically flexible within the site in arder to allow for periodic shifting of the
stream channel .

- Procedures should be established relating to the periodic stripping of granular materials
so that excovation does not occur more than 2 or 3 feet below the ground water table.
In such coses, wet material should remain isolated from the active stream channels.

- Procedures should be established to maintain buffer zones ond sediment settling ponds
that separate the working arsas from the active stream chonnel .

= Procedures should be established for adequate aesthetic buffer zones along the stream

banks.
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ABANDONMENT AND REHABILITATION

If Site 103X is developed at o future date an assessment should be made that relates to the
current status of the area and the proposed development of borrow pits. This assessment
should result in guidelines on abandonment and rehabilitation procedures thot would include:

Terracing and recontouring procedures for pit areos should be established.

Frocedures should be established whereh

y restored pit areas are breached into existing
channels so that high water

flows will naturally cleanse and restore such areas.
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DETAILED TEST PIT LOG

o Bl e
s R

5 Topseil; organic, black
Sand; little silt, trace roots, fine

grained, poorly graded, few pebbles,
1.5 brown

Gravel; little sand, well graded,
predominantly well rounded pebbles
to 1 inch size, occosional cobbles
to 3 inch size, brown
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SITE NO, 104X

Located on the north bank of the Mackenzie River and 4 miles north of the Mackenzie High-
way at Mile 323, Site 104X consists of a large field of sand dunes of various sizes.

Type of Material: Sand; fine grained, poorly araded, eolian.
Estimated Volume: Mot determined.
Assessment: Site 104X is not recommended for development because

materials of very poor quality were established during the
field drilling program and, in addition, the access to the
site area is very difficult.

LEGEND

= = Al| weather road SCIE e Required access
————— Existing trails and cutlines  -——+=——-Site |imit
ssssssasanss Proposed Gas Pipeline » === =—-Proposed Mackenzie Highway
@ DH  Drill Hole # TP Test Pit
Airphoto No. A22933/185 Approximate scale: 1" = 3,000"
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ENVIROMMENT

Site 104X is located across the Mockenzie River approximately 4 miles north of the Mac -
kenzie Highway right-of-way at Mile 323. The southwestern perimeter of the site areq is
opproximately 1 mile north of the Mackenzie River channel. The site, which encompasses

an area 3 miles in length and 1% miles in width, consists of a large field containing numerous
sand dunes of various sizes. The site area has been divided into zone "A" and "B" as noted on
the preceding site airphoto (ref. page 104-1).

Zone "A" is comprised of more prominent and larger sand dunes and duned ridges
which are surficially well drained.

Zone "B" is slightly depressional and poorly drained and consists of smaller sand
dunes with numerous areas of interdune muskeg bogs.

The material in these dunes ond duned ridges consists of poorly graded, fine grained sands
with a little silt which are of very poor granular quality. However, these fine sands may
be suitable as very marginal fill material in the construction of subbases for roads. These
fine grained sand deposits are easily eroded if exposed to wind and rain action. A layer of
peat and topsoil, generally less than 1 foot in depth, covers these send deposits and supports

LEGEND
————— All weather road s+esssseoooo- Required access
————— Existing trails and cutlines  =——-—. Site limit
==sssssssses Proposed Gas Pipeline e = = Proposed Mackenzie Highway
Section of Map No. 95 | & 95 | Scale: 1;250,000
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moderate growths of spruce.
There are no known critical wildlife areas in the immediate vicinity of Site 104X,

There are no existing land access routes from the site area to the locations of the currently
proposed utilities. The CNT pole line, which is 43 miles east of Site 104X is only cecessible

from the site area by utilizing existing seismic cutlines which traverse muskeg terrain and an
unnamed stream.

DEVELOPMENT

Site 104X is not recommended for development because materials of very poor quality were
established. In addition, the access from currently proposed utility routes to this site area
is very difficult and would involve crossing of the Mackenzie River.



DETAILED DRILL HOLE LOG

SITE NO. 104X HOLE NO. DH-1
DATE: Fep. 17, 1973 |LOGGED BY' [7] PEMCAN O
CRILLING METHODH (&) cowvsﬁl'lgmwm [ gr'nkcﬁfigr%fq [J oTHER:
DEPTH 0 UMNIEIED Ggg'-r‘liﬁner|ﬂ:ugE SAMPLE | DEPTH
linar) | ORAFH aRGUD MATERIAL DESCRIPTION TYPE | (et}
semaoy | SEOUR GENL | mRE. | EsTD
CLASS [ CLass | cowt
0 -
SP 1.0 SAND: trace oraanic, fine
\ grained, rust brown
g3 -
SAND: trace silt, fine grained,
poorly graded, light brown B
o
SM-5P ME L
12 —
15 =
18 —
—lent—— = 21
TOTAL DEPTH 21.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

111 w
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. 104 ¥ HOLE NO. DH-2

DATE: FEB. 17, 1973 [LOGGED BY: X] PEMCAN OJ

PRILUNG METROBY cunyenyionaL CIRcUCATION [ OTHeR:

DEPTH . UNIFIED GEE?»J%?NDFIJESE SAMFLE | DERTH

[fumt] :;R""Pq GROUP Mf‘:‘pTER]AL DESCR!PT'DH TYPE | {famr)
MBOL SYManL GEM'L MN.RC E3T'D

CLASS | CLASS | comt

0 0 -
Pt PEAT: organic, fibrous, dark Vi | M
brown
2 2.0 - S
4 — SAND: frace silt, fine arained, 4
poorly graded, light brown
Nf | L
6 6
5P-5M
5= 8 —
10 — 10
12 12, 0— 12 —

TOTAL DEPTH 12.0

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS

AND MNORTHERN DEVELOPMENT It ¥
PEMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 104X HOLE NO. DH-3
DATE: FEB, 17, 1973 |LOGGED BY: (%] PEMCAN |
DRILLING METHOD: X CDNVE?'JJTRIGNAL O 3'!?{5515%& [J OTHER:
DEFTH UM IFIED GEEL:J%?TIDL‘.:SE SAMPLE | DERTH
T G!':IH: GROUP MTERIAL DESCR[FTIDN TYPE [femt |
o | 5155 s
0 - 0 -
SP SAND: frace organig, rust
' ':'TIL brown _/"_
3 3
6 & -
SAND: ftrace silt, fine grained, NIF
poorly agraded, light brown L
4 9 —
SP-SM
12 12 —
15 15
18 18 —
21 21 -
23.0
24 — TOTAL DEPTH 23.0 2

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND WNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"E”‘“” SERVICES "7&
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SITE NO.

104 X

DETAILED DRILL HOLE LOG

. HOLE NO. DH-4
DATE: £Eg,17, 1973 [LOGGED BY! 7] PEMCAN O
ORILLING METHOD ] 0w e onaL O ClRcOLAEay O otHER:
{Faur] ;“':PD’: GROUF MATERIAL DESCR'FT'DN _— : o TYPE | (Fuwr)
: SYMBOL CLASS | Ciass | ot
mNmed Pt s PEAT: organic, fibrous, muskeg, _RR%e !
Y_dark brown /_
SAND: trace silt, fine grained, LR
poorly graded, light brown 3
from 4.0' change to medium grey
UF 6
4' to 8' - damp
9
SM-5P
MNF L
12
15
from 17.0' saturated
18 —
UF
21 -
22.0 = ==
TOTAL DEPTH 22.0'
o4 | 24 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELDPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO. 105

LOCATION

Paralleling the north Mackenzie River bank at a distance in excess of 13 miles and located
approximately 30 miles downstream from Fort Simpson, Site 105 consists of a large sand dune
complex.

The proposed Mackenzie Highway reute at Mile 331 is located approximately 5 miles south-
west of Site 105,

LEGEND
————— All weather road cee-eeooooo. Required ocecess
—————— Existing trails and cutlines .—. —. Site limit
=ssssses=eee Proposed Gas Pipeline =—=— Proposed Mackenzie Highway

Airphoto No. A18210/20 Approximate scale: 1" =5,000°
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GENERAL

Site 105 consists of a large sand dune complex consisting of individual dunes and dune ridges,
geologically similar but more prominent than the dunes comprising Site 104. This complex
encompasses an area more than 5 miles long and about 2 miles wide. The Trail River borders

the northwestern perimeter of the site while flat, locally depresional and thermally sensitive
terrain mantles other sides of the dune complex.

Individual dunes and dune ridges are well drained and support good stands of poplar, birch
and spruce. Infer-dune depressions have collected surficial runoff water resulting in seml|
and shallow muskeg bogs. There are no critical wildlife areas in the vicinity of Site 105;
however, the area is periodically tropped and hunted by residents from Fort Simpson. Dunes
are comprised of eolian, poorly graded, fine grained sand which may be suitable as very
marginal fill materiol. These sands are easily erodible.,

Existing cutlines provide access to the site from the CNT pole line which is approximately 5
miles northeast of the site area. Open water in the small streams which parallel the northeast
side of the dune complex prevented the transportation of the dril rig to the site area. Poorly
drained and thermally sensitive terrain also exists adjacent to the southern perimeter of the
dune complex.

Site 105 is rated as a poor prospect for gronular materials.

LEGEND )
————— All weather road seree-ee-o-oo- Required occess
————— Existing trails and cutlines  +=——.——- Site limit
==senssnnsss Proposed Gas Pipeline o e Proposed Mackenzie Highway
Section of Map No. 95 ] & 95 | Secale: 1:250,000



SITE NO. 106

LOCATION

Located about 2 miles northwest of Trail River and approximately 3 miles north of the Mack-
enzie River channel, Site 106 encompasses a longitudinelly shaped area covered with wind-
blown sands.

The propesed Mackenzie Highway parallels the opposite southwest side of the river channel,
and the Highway at Mile 337 is located approximately 5 miles south of Site 106.

LEGEND

————w— Al| weather road c++sseeeeo Required access
—————— Existing trails and cutlines .—.—- Site limit
=sss=z===sse Proposed Gas Pipeline — e Proposed Mackenzie Highway

Airphoto No. A22933/159 Approximate scale: 1" = 3,000
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GENERAL

Site 106 encompasses an area in excess of 3 miles in length and approximately % mile in width
and consists of slightly elevated terrain rising above the adjacent flat ond locally depression-
al Great Slave Plain. The lacustrine silt, sand and clay deposits of the Plain are covered by
varying thicknesses of windblown, poorly graded, fine grained sands. These sands are of poor
granular quality and may only be suitable for very marginal general fill material .

Drainage conditions within the sife are fair while the adjacent terrain is poorly drained. The
better drained portions of the site support growths of birch, poplar and spruce with relatively
dense understory vegetation. The adjocent, muskeg terrain supports growths of black spruce,
tamarack and willow. There are no critical wildlife areas in the vicinity of Site 106, how-
ever, this region is periodically trapped and hunted by residents from Fort Simpson.

Site 106 is rated as a poor prospect because of doubtful quality of the material and its remote-
ness from both of the currently proposed utilities. There are no existing cutlines in the vicin-
ity of the site and any access to the site will cross thermally sensitive and poorly drained terr—
ain.

LEGEND

=== All weather road
————— Existing trails and cutlines
Proposed Gas Pipeline

--++-+ Required access
i, Siia [imit
———— Proposed Mackenzie Highway

Section of Maop No. 95 J &£ 95 |

Scale: 1:250,000
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SITE NO. 107X

Located on the north bank of the Mackenzie River and 3 miles north of the proposed
Mackenzie Highway at Mile 334, Site 107X consists of a high fluvial terrace.

Type of Material: Sand; trace silt, fine grained, poorly graded.
Estimated Volume: Not applicable.
Assessment: Site 107X is not recommended for development because

materials of granular quality were nof encountered during the
field drilling program.

LEGEND

== — A|| weather road sweererrceses Required access
————— Existing trails and cutlines  -——-—:Site limit
===sserenns= Proposed Gaos Pipeline »===——=-Proposed Mackenzie Highway
© DH  Drill Hele - TP Test Pit
Airphoto No. A22889/9 Approximate seale: 1" = 3,000
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ENVIRONMENT

Site 107X is located across the Mackenzie River and approximately 3 miles north of
the Mackenzie Highway right-of-way at Mile 334. The site consists of g high fluvial
terrace which is located on the north bank of the Mackenzie River. The total site in-
cluding zone "A" and "B" s designated on the preceding airphoto (ref. page 107-1)
encompasses an area 13 miles in length and £ mile in width.

Zone "A" is relatively flat and only very gently rolling but exhibits good
surficial drainage to the south into the Mackenzie River.

Zone "B" has been surficially reworked by wind action and is characterized
by numerous small sand dunes. This area also exhibits good drainage to the
south into the Mackenzie River.

The adjacent ferrain to the north of the site is slightly depressional and is poorly drained.

The material in the terrain deposit consists of poorly graded, fine grained sands with

a trace of silt which are not of granular quality. However, these sands may be suitable
as very marginal fill material in the construction of subbases for roads. These fine grained
sand deposits are easily eroded if exposed to rain and wind action. A layer of organic

LEGEND
=== Al| weather road stsssssseie. Required access
----- Existing trails and cutlines ~——-——- Site limit
....... ===== Proposed Gas Pipeline e m Proposed Mackenzie Highway
Section of Map No. 95 J & 95 | Scale: 1:250,000
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topsoil , less than 1 foat indepth, overlies the site area and supports dense growths of
spruce, birch and poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 107X,
There is no existing land access to the site area from any of the proposed utility routes.
The Mackenzie River does afford good water transportation if removal of material from

Site 107X is anticipated.

DEVELOPMENT

Site 107X is not recommended for development because materials of granular quality were
not established. In addition, the remoteness of this site area makes the exploitation of
material from this site questionable.
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DETAILED TEST PIT LOG
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0.5
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Topsoil; organic, some silt, roots, dark brown

Sand; some silt, light to medium brown, damp

becoming greyish brown from 4.0
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 107X/TP 1 107X/TP 1
Sample Depth (Feet): 3.0 5.0
Moisture Content (9%): 2:7 4.7
lce Content (%5): = 3

Organic Content (%): - =
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SITE NO. 108X

Located on the south bank of the Mackenzie River and L mile north of the proposed Macken-
zie Highway ot Mile 332, Site 108X consists of an alluvial river terrace.

Type of Material: Silt; clay and sand with little gravel .
Estimated Volume: MNot applicable.
Assessment: Site 108X is not recommended for development because

granular type materials were not established during the
field investigation.

L
+.'r..'t_§t;".." e &

LEGEND
== e = Al] weather road ssessseneeees Required access
————— Existing trails and cutlines  -——-——-Site limit
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Airphoto No. A22889/10 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 108X is located & mile north of the proposed Mackenzie Highway right-of-way at Mile
332 and immediately adjacent to the south bank of the Mackenzie River. The site, which
rises 40 to 50 feet above the Mackenzie River channel, is comprised of an effaced erosional
remnant of a river terrace. The site, encompassing an area approximately 1% miles in length
and % mile in width, exhibits good surficial drainage to the north into the Mackenzie River.
The terrain adjacent to the site area is poorly drained and consists of younger alluvial sjlt
and sand deposits of the fossil Mackenzie River floodplain.

The material in the site area consists of a heterogeneous mixture of clay, silt, sand and fine
grained gravel. The site is covered by an organic topsoil layer less than 1 foot in depth,
which supports moderately dense growths of birch and poplar inferspersed with spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 108X.
The only existing land access to the site area from the Mackenzie Highway right-of-way
consists of a seismic cutline. The Mackenzie River affords good access to the site area

via water.

DEVELOPMENT

Site 108X is not recommended for development because materials of granular quality were not
established in the outlined site area.
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DETAILED TEST PIT LOG
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 108X/TP 1
Sample Depth (Feet): 2.5
Moisture Content (%): =

Ice Content (%): -

Organic Content (%); =

GRAIN SIZE DISTRIBUTION:
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SITE NO. 109X

Located on the northbank of the Mackenzie River and immediately adjacent to the easiside

of the proposed Mackenzie Highway between Mile 347 and Mile 348; Site 109X consists of
a large alluvial river terrace.

Type of Material: Sand; little silt, fine grained, poorly graded.
Estimated Volume: Not applicable.
Assessment: Site 109X is not recommended for development because materials of

granular quality were not established during the field investigation.
However, these fine silty sands may be considered for use as fill
material in the construction of subgrades for roads.

e e == Al weather road SICTTTRRR -+ Required access
————— Existing trails and cutlines  -——-——-Site |imit
sexsssessses Proposed Gas Pipeline *== === Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22889/5 Approximate scale: 1" = 3,000

109-1



P PEMCAN SERVICES

ENVIRONMENT

Site 109X is located within and immediately adjacent to the eastside of the Mackenzie High-
way right-of-way between Mile 347 and Mile 348. The site consists of o large, alluvial
river terrace located on the north bank of the Mackenzie River and encompasses an area app-
roximately 2 miles in length and 1 mile in width. Site 109X rises 100 to 150 feet above the
adjacent Mackenzie River channel and exhibits good surficial drainage info the river.

The material in the alluvial terrace consists of poorly graded, fine grained sands with a little
silt. These sands are not of granular material quality but may be svitable as very marginal
fill material in the construction of subbases for roads. These fine sand deposits are ecsily er-
oded if exposed to wind and water action. A layer of organic topsoil, less than 1 foot in
depth, overlies the site area and supports moderately dense growths of spruce, poplar and

birch.

There are no known eritical wildlife areas in the immediate vicinity of Site 109X; however,
the site lies within the region periodically trapped and hunted by residents from Fort Simpson.

The proposed Mackenzie Highway and gas pipeline right-of-ways fraverse the breadth of

Site 109X ond afford good fufure access to the site area. In addition, the Mackenzie River
provides good access by water to this site.

DEVELOPMENT

Site 109X is not recommended for development because materials of granular quality were
not established. However, because of the scarcity of construction materials in this portion
of the Study Area, these poorly graded, fine grained sands may be considered for use as very
marginal fill material in the construetion of subbases for roads.

If Site 109X is developed for the exploitation of marginal fill material, then proper develop-
ment procedures, compatible with the physical and biological framework of the site area,
should be established in accordance with the land use guidelines which are in effect af that
time.



DETAILED TEST PIT LOG

109%/TP 1

Topsoil; organic, some silt, roots, black

Sand; some silt, medium brown, damp

becoming greyish brown, trace silt, roots

Unfrazen
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DETAILED DRILL HOLE LOG

SITE NO. 109 % HOLE NO. ¢ c
DATE: MAR. 7, 1973 |LOGGED BY: [ PEMCAN ACRES CONSULTING SERVICES

DRILLING METHOD® [ convenmionar O ElRcdiATion I OTHER:
BEFTH o UNIFIED GE%%%ETIG:J%E SAMPLE| DEPTH
oar) [ SRAPH | U MATERIAL DESCRIPTION ' TYPE | (fent]
SYMBOL Ciass | cias | conr
0 B =
" Nbn
2 — - =
Silt with some clay and
4 — ML sand 4 —
UF
6 — % =
8 — " 8 —
ML
10 — 10
12 - 12 —
ML
14 14
15.0
END OF HOLE 15.0

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 109X HOLE NO.s ¢
DATE® AR, 7, 1973 [LOGGED BY: ] PEMCAN Xl ACRES CONSULTING SERVICES
DRILLING: METHOD: [x) CGWEW%ONAL O ésﬁ:ﬁfﬁ%ﬁ [J OTHER:
DEPTH UNIFIED GEEL:J%[?'FJB'I\I%E SAMPLE | DEPTH
[Faaur] :I':‘-:.:T. GROUP NLATER'J'&.L DESCR]PT[DN e L T TYPE {Faur]
SYMBOL e Py ctor
o
Brown silt with some clay
and sand | G5 | 4 _
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——— e ]
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SM trace of clay
V
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MNT
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» cL Grey silt and clay LVx T h&g 16 —
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24 — 24 —
g ; Nbn
ML Grey silt with some clay and
a trace of sand
85 ML UF A
32 — 32 =
. 20.0— END OF HOLE 40.0 \ 40 1

GOVERNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS (s
AND NORTHERN DEVELOPMENT i

GRANULAR MATERIALS INVENTORY HEMCARN SERVICES TR
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 109X /TP 1 109X/347-5-G 109X/347-5-G
Sample Depth (Feet): 4.5 2.5 7.0
Moisture Content (9): 535 - 12.0
lce Content (%): - - -
Qrganic Content (%): - - -
GRAIN SIZE DISTRIBUTIO N:
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SITE NO. 110%

Located on the north bank of the Mackenzie River and less than 4 mile west of the proposed
Mackenzie Highway ot Mile 348, Site 110X consists of o narrow, alluvial terrace.

Type of Material: Sand; little silt, fine grained, poorly graded.
Estimated Volume: Not applicable.
Assessment: Site 110X is not recommended for development because materials

of granular quality were not established during the field invest~
igations. However, these fine, silty sands may be considered
for use as low quality fill in the construction of road subgrades.

LEGEND
== === Al| weather road sesseasescens Required access
————— Existing trails and cutlines  ~——+=—-Site limit
=ssreenneans Proposed Gas Pipeline »==——=—-Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22889/3 Approximate scale: 1" = 3, 000"
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ENVIROMMENT

Site 110X is located less than 4 mile west of the proposed Mackenzie Highway right-of-way
ot Mile 348 and consists of a narrow, alluvial river terrace on the north bank of the Mac~
kenzie River. The site arec is approximately 13 miles in length, 2 mile in width and rises
100 to 150 feet above the level of the Mackenzie River. The site area exhibits goad surfi-
cial drainage to the south into the Mackenzie River. A narrow belt of the terrain immediately
adjacent to the northern periphery of the site area is slightly depressional, poorly drained and
exhibits muskeg ond peat bog conditions in addition to occasional small shallow ponds.

The material in the alluvial terrace consists of poorly graded, fine fo medium grained sands
with a trace of silt. These sands are not of granular material quality; although they may be
used as very marginal fill material in the construction of subbases for roads. A layer of
organic topsoil, less than 1 foot in depth, overlies the site area and supports moderately
dense growth of spruce and poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 110X .

There are no existing land access routes to the site area from the proposed Mackenzie High-
way or gas pipeline routes although o seismic cutline is located approximately 2% miles
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LEGEND
- Al weather road e -+--... Required access
————— Existing trails ond cutlines -~——-——- Site limit
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Section of Map No. 95 J Scale: 1:250,000
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north of Site 110X, The Mackenzie River channel provides excellent access if removal of
material by barge haul is envisioned.

DEVELOPMENT

Site 110X is not recommended for development because materials of granular quality were
not established. However, because of the scarcity of construction materials in this portion
of the Study Area, the poorly graded, fine grained sands may be considered for use as very
marginal fill material in the construction of subbases for roads provided that utilization of
these materials is such that exposure to wind and water erosional agents is minimized.

If Site T10X is developed for the exploitation of marginal fill material, then proper develop=
ment procedures which would be compatible with the physical and biolegical framework of
the site area will have to be established in accordance with the land use guidelines which are
in effect at that time.
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DETAILED TEST PIT LOG

5.0

0.0
0.4

5.0
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graded, medium brown, domp
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SUMMARY OF LABORATORY TEST DATA

Sample Location: T10X/TP
Sample Depth (Feet): 5.0
Meisture Content (9): 3.75
lce Content (%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Grovel Sizas ——s—ﬂr"d =AM =11k Sizes
Coorae [Madium | Fina Copgrae | Medium [ Fine Clay Sizes
| Selve Sizes
o rdr e 8 g myn mpecawag e
100 T T T " |_.'; % 10 | IERE ]
gofll L] il A3 I IEREAN ! |
| \\ 1'|ll h |
8O % b |
| S0 N
1\ o T
TO | '\\ ] ' | 1
" -
60 %
Fs0 hY bl
. TEIT+" | ] ['\.
g 1 3 T
£40 [ | 1 hE | [*
B 1 ~ [T~
u \ | S Y
;ZU | |\ | S ] “‘H_
| Ma ] |
] bl = k] B |
10 ] 5}_|' | [TTTT NI . o
R | T T Win 1 [
rag 1] ] o1 o0l o-oal 0-000!
Grain  Size = Millimatres
iy FINE AGGREGATE
T R oy el Farticle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO. 111

LOCATION

Located on the north side of the Mackenzie River and approximately 6 miles downstream
from the proposed Mackenzie Highway river cressing at Camsell Bend, Site 111 encompasses
a high river terrace.

The site is located cbout 5 miles west of the proposed Mackenzie Highway right-of-way at
Mile 348 and & miles from the proposed gas pipeline routfe.

LEGEND
= All weather road sesere-e-eo Required occess
______ Existing trails and cutlines  .— . —- Site limit
s=ssssss=sss Proposed Ges Pipeline ——— Proposed Mackenzie Highway

Airphoto No. A22304/33 Approximate scale: 1" = 3,000
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GENERAL

Site 111 consists of o ferrace segment, morphologically and geclogically similar to terraces
comprising Sites 109 and 110 located on the some side of the Mackenzie River channel.

The site area is about 2 miles long and 1 mile in width. The steep, locally eroded MacKen-
zie River bank forms the southern site boundary while the terrace terrain descends gently
into the flat glaciolacustrine Great Slave Plain along the northern perimeter. The site

area exhibits fair surficial drainoge into the Mackenzie River and an unnamed stream is

incised across the eastern tip of the terrace. The adjacent terrain to the north is poorly
drained.

The material at Site 111 is expected to consist of fine grained fluvial sand and silt. Gran-
ular deposits may exist in randomly scattered pockets or layers and the overburden thick-
ness may be variable and substantial,

The site area is wooded with fair stands of spruce, birch and poplar. There are no known
critical wildlife areas in the immediate vicinity of the site, although the area is occasion-
ally hunted and trapped by residents of Fort Simpson,

Existing seismic cutlines provide access from the site to the proposed utility routes, but
require traversing poorly drained and thermally sensitive terrain. The site was not invesi-
igated by test pits nor drill holes because of ifs geological similarity with Sites 109 and
110. Site 111 is rated as o poor prospect because materials of granular quality are not
anticipated.

A

LEGEND

- Al weather road

Existing trails and cutlines
Proposed Gas Pipeline

-+++--+- Required occess
s s Site limit
e e wee Proposed Mackenzie Highway

Section of Map No. 95 J

1:250, 000

Scale:




SITE NO. 112

LOCATION

Located between the southern reaches of Ebbutt Hills and the north bank of the Mackenzie
River and approximately 10 miles west northwest of the Trail River, Site 112 consists of
glaciofluvial outwash deposits forming a pitted, longitudinal field.

The currently proposed right-of-ways of the Mackenzie Highway at Mile 353.5 and the gas
pipeline are located approximately 6% miles west of Site 112.

e All weather road 0 Reguired access
—————— Existing trails and cutlines  ~—— . —- Site limit
==s=ssnenes= Proposed Gas Pipeline m e me Proposed Mackenzie Highway

Airphoto No. A22933/212 Approximate scale: 1" = 3,000
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GENERAL

Site 112 consists of numerous knolls and ridges which are partly effaced and interconnected,
and encompasses an area approximately 1000 feet in width and 2% miles in length. The site
is comprised of glaciofluvial outwash deposits and parallels en unnamed stream. These depos-
its are geologically and morphologically similar to those comprising Site 113, located imm-
ediately north of this site area.

Based on inferred data from Site 113, these outwash deposits consist of variably washed, well
graded sands and silts and may also contain localized till bodies or variably washed till. These
deposits are considered suitable for very marginal fill material.

The site area exhibits fair to good surficial drainage conditions into the adjacent stream chan-
nel, and supports moderately dense growths of spruce, birch and poplar. There are no known
critical wildlife areas in the immediate vicinity of this site.

Existing seismic cutlines, which traverse generally flat, poorly drained and thermally sensit-
ive terrain, provide access fo the site from the CNT pole line and the proposed utility right-
of-ways. The site wos not drilled because of its relative remoteness from the proposed util-

ities and apparent similarity with Site 113.

Site 112 is rated as a poor prospect for granular materials.
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SITE NO, 113X

Located approximately 11 miles north of Trail River and 10 miles east of the proposed Mac-
kenzie Highway ot Mile 354, Site 113X consists of shallow and scattered glaciofluvial out-
wash deposits overlying glacial till.

Type of Material: Sand; some silt, little gravel, medium to coarse
grained, (TILL-LIKE).

Estimated Volume: Mot applicable.
Assessment: Site 113X is not recommended for development because

materials of granular quality were not established during
the field drilling program.

LEGEND
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ENVIRONMENT

Site 113X is located approximately 11 miles north of Trail River and
proposed Mackenzie Highway right-of-way at Mile 354, The site, consisting of shallow
and scattered glaciofluvial outwash deposits which overlie glacial till
overall area approximately 32 miles in length and £
on the southern slopes of the Ebbutt Hills and exhibi

10 miles east of the

, Encompasses an
mile in width. Site 113X is situated
ts good drainage to the south.

The material in the glaciofluvial outwash deposits consists of medium to coarse grained sands
with a high silt content. In general, these outwash sands exhibit characteristics of reworked
or washed till material and also contain localized #ill bodies. The ground ice content of the
outwash deposits is low and these materials may be suitable for very marginal fill in the con-

struction of road subbases. A layer of organic topsoil generally less than 12 feet in thickness

covers the site area and supports moderately dense growths of spruce and poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 113X.

The CNT pole line traverses the northeastern extremity of the site and

. in general, represents
the ctn!:_.r existing access to the site area.
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DEVELOPMENT

Site 113X is not recommended for development because materials of gronular quality were
not established by the results of the winter drilling program. In addition, the location of
Site 113X is quite removed from the routes of the currently proposed utilities.
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DETAILED DRILL HOLE LOG

SITE NO. 113X HOLE NO. DH-1
DATE: FEB.17, 1973 |[LOGGED BY: X PEMCAN 0
PRILLING METHOD: [ convenTionar O ERSEERSE O ormer:
DEPTH UMNIFIED GEEI&%II'TI NG l
T B Ml MATERIAL DESCRIPTION e i s
SYMBOL Pitphril sen | npc. | espeg | TTRE | Hheetd
r CLASS | CLASS | cONT 0
Frdai TOPSOIL: it
FEE?% oL r fom bmwnsame silt, frace sond, VL
2:= B
SILT: little sand, occasional
pebbles to 2 inch size,
il (TILL-LIKE) i)
6 — & —
%
8 — NFf | L 9
ML
10 H 10
12 — 12
14 — 14
——————— 150 == e ]
some clay, trace sand,
16 - ML-CL occasional pebbles, grey, from 16 _|
15.0 Vx | M
18 — : 18 —
20 20.0~ TOTAL DEPTH 20.0' E 20

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E
PEMCAN SERVICES 72"

GRANULAR MATERIALS INVENTORY
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SITE NO. 113X

DETAILED DRILL HOLE LOG

HOLE NO. DH-2

DATE: peg 17 1973

L(:)(; GED gY: [EE} PEE’\ﬂ C:;kr\i [:]

DRILLING METHOD: &

ATR AIR_REVERSE :
cONVENTIONAL [ CiRcULATION ] OTHER:

DEPTH
[Fowr]

0 <

10 =

DEFTH
[fawt)

GROUND _|CE
' UMIFIED CONDITIOMNS SAMPLE
GRAFH i MATERIAL DESCRIPTION Tyes
SYMBOL SYMBOL GEN'L N.RL, | EST'D
CLASS | CLASS | CONT,
oL TOPSOIL: some silt, organic, Vx
roots, dark brown Vs
1.5
SILT: trace clay and sand, few
pebbles and cobbles, greyish o
brown
(TILL-LIKE)
Vx | M
ML

TOTAL DEPTH 11.0'

10. 5

12 S

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SITE NO. 113X HOLE NO. DH-3

OATE® FEp.17,1973 |LOGGED BY: [ PEMCAN 0

DRILLING METHODIR] conventional O ElRc O ATION [ OTHER:
CEoNDITIONT
DEPTH 1E§ SAMPLE
(hom) | SRAPH | (D MATERIAL DESCRIPTION po B D 28
z sYmaoL ConsS | cLase ConT
- 0
oL TDPS":':JIL: snmebmlf, trace sand, Ve |
I.o—,_ ©rganic, roots, brown —
2 SAND: some silt, little gravel, 2 —
fine to coarse grained, well
graded, occasional subangular
limestone, dolomite and igneous
4 i . . 4 -
pebbles to 7 inch size, greyish Nbn | L
1 SW-5M brown
6 & —
8 8
G5
P
10 T -
1.0
TOTAL DEPTH 11.0°
12 — 12

GOVERMMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

DATE: FEB.17, 1973 LOGGED BY: % PEMCAN 0
DRILLIM ; B
G METHOD: B] conveRifionar [ SIRcREAERSE, [ oTher:
DERTH ERAB UMIFIED GEEL:J%?HDL:%E SAMPLE| DEPTH
IRET 13 P GROUP WTERIAL DESCRIFTJDN T e N TYPE | {Fuwr)
0 FEAL cLass | eLass | con.
i 0 —
@i}%ﬁ TOPSOIL: some silt, trace sand,
= QL organic, roots, dark brown Vx
%
1.5 =
SAND AND SILT: trace clay, 2 <
occasional subangular pebbles
to 13 inch size, greyish brown
3 =
X =
L
5 —
SM
Nbn ¢
?’ —
B —
-9 —
I
10.0—" TOTAL DEPTH 10.0' : 10
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E o
PEMC SER *
GRANULAR MATERIALS INVENTORY i ol i
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 113%/DH 3
Sample Depth (Feet): 8.0
Moisture Content (9): =
lce Content (%): _
Organic Content (95): -
GRAIN SIZE DISTRIBUTION:
ra izex | Sgnd _ Sizgs izes <
I Coorse lII|1¢l|;|1||n-r| [iFlnq Guurft”rhledluj[ Fine Gloy Sires
I Seive Sires
3P A 4 %5 Mg ®ap MnMigfigo e
S 0 L 0 W A AT | I
solll . [T T B!l ' | 1117
% | LS ]
‘e 5] i | T
rof1 - ‘\_}\ u‘t- i A :
60 ' I DHE | N N ' ‘\‘ 1R
5 I N LN A
50— l S | _‘ﬁl‘ ! |
= ] | \H \‘_‘ | | |\ |
S40 | I N I I W1
§ " 1 \""‘-I._\ ‘."x | 1 ! \KTI\L
& ""..‘. 1T | w1 |
A | I il : [ [
] 1 ] ! | | -h"h..
10! ] | | NI T T I0r !;|i:i Mo I
ol 1 I 1 Y O A T
100 o I o ool eool 0000
Groin  Shize — Millimatres
ACLRLE. FINE AGGREGATE
————————— Porticle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS: Hardness
Limestone and dolomite (sound) 49 495 3-4
Igneous 22.7% 6-7
Quartzite 17.7% {
Deleterious
Siltstone and sandstone 5.4% )
2-3
Ironstone 4.6% )
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SITE NO. 114

LOCATION

Located west of Ebbutt Hills and approximately 11 miles northeast of the proposed
Mackenzie Highway right-of-way, Site 114 consists of four hummocks of partly reworked
glacial till.,

The proposed Mackenzie Highway route between Miles 360 and 342 and the alignment of
the proposed gas pipeline parallel the site area at a distance of 3 and 4 miles respectively.
The haul distance from the site area to the Highway at Mile 365 along the existing seismic
cutlines is approximately 3% miles.

Bty

LEGEND
e v e Al weather road -+-s--evooo Required access
—————— Existing trails and cutlines -— . —. Site |imit
=s=ss==essnn Proposed Gas Pipeline =——=—— Proposed Mackenzie Highway
Airphoto No. A22933/217 Approximate scale: 1" = 3,000
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GENERAL

Site 114 consists of shallow till ridges rising slightly above the adjacent flat, depressional
terrain of the Great Slave Plain, Two of the ridges are approximately one mile in length

while the two centre ridges would be classified as small hummocks . The ridges range from
400 to 1500 feet in width.

The ridges are surficially fairly well drained while the surrounding terrain exhibits poor
drainage conditions as evidenced by frequent bogs and small depressions indicating
thermally sensitive terrain, Better drained ridges support relatively dense stands of spruce
poplar and birch,

r

There are no known critical wildlife areas in the immediate vicinity of Site 114,

The material at Site 114 is expected to consist of glacial till, which may be reworked or
even washed at the ground surface. This till is very likely composed of a heterogeneous
mixture of silt, sand and clay interspersed with pebbles and cobbles. This till is not of
granular quality, but may be suitable for very marginal fill material because of scarcity
of better quality deposits in this general area.

Site 114 is considered to be a poor prospect.

_.—-—--":T*'T---F - ,-'}:‘\
- > i
e ——
C. o e i
i) _: o .
= J
.-r.a-r"-l i
ks N e
2~ {
il
. N - >
1--...‘ o
"'\..___ _.!_; D L
\_ e
" ‘ ", 7 —
— o :{
i“k‘. i i ¢ e

LEGEND

e s e A|| weather rood --=e2ooe- Required occess
————— Existing trails and cutlines  ——-=—. Site |imit
------------ Proposed Gas Pipeline e Proposed Mackenzie Highway

Section of Map No. 95 J Scale: 1:250,000
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SITE NO. 115x%

Located approximately 26 miles southeast of Willowlake River and adjacent to the east side

of the proposed Mack
two shallow esker-

Type of Material:
Estimated Volume:

Assessment:

enzie Highway between Mile 364 and Mile 366, Site 115X consists of
kame ridges.

Sandy; some silt, |ittle clay, fine grained.

Not applicable.

Site 115X is not recommended as q source of granular materials;
however, these fine silty sand depesits may be used as very marginal
fill in the construction of road subgrades.

= === All weather road sesessenness Required access
————— Existing trails and cutlines  -=——:——-Site limi#
rerenesr=rs Proposed Gas Pipeline »—=—=—==Proposed Mackenzie Highway

© DH  Drill Hole

TP Test Pit

Airphoto No. A22933/147

Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 115X is located approximately 26 miles southeast of Willowlake River and immediately
adjocent to the east side of the proposed Mackenzie Highway between Mile 364 and Mile
366. The site consists of two shallow, narrow and partly eroded esker-kame ridges and one
kame hollock which are approximately 2 miles in length and 500 to 700 feet in width. The
site area and the adjacent terrain exhibits fair surficial drainage to the southwest, whereas
the adjacent terrain to the southwest is slightly depressional, poorly drained and incised with
shallow, meandering ereek channels.

The material in these shallow ridges consists of silty, fine grained sands which may be suit-
able for very marginal fill material in the construction of subbases for roads. A layer of

organic topsoil, less than 1 foot in depth, overlies the site area and supports moderate growths
of spruce, poplar and birch.

There are no known critical wildlife areas in the immediate vicinity of Site 115X.
The proposed Mackenzie Highway right-of-way traverses the western periphery of the site

area. The CNT pole line and the proposed gas pipeline routes are located approximately
3 to 4 miles east of the site area.

DEVELOPMENT

The information from the drill holes conducted an Site 115X by the engineering consultant
for The Federal Department of Public Works is incorporated in this report and has established
that materials of granular quality are not available. Therefore, Site 115X is not recommen—
ded for development; however, in view of the scarcity of construction materials in this por-
fion of the Study Area, these fine silty sands may be considered for use as very marginal fill
in the construction of subbases for roads.

If Site 115X is developed for the exploitation of very marginal fill material, then proper
developiment procedures, compatible with the physical and biclogical framewark of the site
area, should be established in accordance with the land use guidelines which are in effect
at that time.
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DETAILED DRILL HOLE LOG

gL‘I;E'-ND- — LOGGED BY: "OLE NO. ¢ -
Lo MAR. 4, 1973 BY: O PEMCAN [X] ACRES CONSULTING SERVICES
LHNG METHOD? [ convehFionar O ARt uEisE, [] omer:
s , GROUND 1CE
(o) [ SaPn | U0 MATERIAL DESCRIPTION o S
= SYMBOL ?LT:.; L:Tf. fﬁ Eé{u?
. 0
9 Brown sandy silty till
with cobbles INF oy
4 4]
6 6
8 — e 8 —
Brownish/grey
10 sandy silty till with iy 10
some clay T
12 12
14 - W=
16 — 16—
18 L
T
e 20.0— £\D OF HOLE 20.0 =

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS T
AND NORTHERN DEVELOPMEMNT e

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES “"72"
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DETAILED DRILL HOLE LOG

SITE NO. 115X

2 HOLE NO. B L
" MAR. 11, 1973|LOGGED BY: 1] pEMCAN K ACRES CONSULTING SERVICES
DRILLING METHOD' ] conveRitionar O &R Siasion [ OTHER:
DERTH SR UNIFIED GE%:‘J‘E{?TIQNE SAMFLE | DEFPTH
frem) | SEEP | Gaour MATERIAL DESCRIPTION TYPE | (feer)
sYm30L Cunss | CLnss
0 , 0
Brown sandy till with some
2 SC Cll:l‘y' MNFE 72—
4 4
2
& 55, =
% °
X%
8 —Bi——— — — B0 ] 8—
Grey sandy clayey till
with coorse gravel Nf
12 124
14 =
16 16—
18 18-
20 zu,n:u—'r 20+

END OF HOLE 20.0'

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

E PEMICARNMN

GRANULAR MATERIALS INVENTORY

sSERVICES "7=2"

115-4



DETAILED DRILL HOLE LOG

SITE NO.115X% HOLE NO. C B
DATE: MAR. 3, 1973 ['OGGED BY: ] PEMCAN K ACRES CONSULTING SERVICES
EILLING:METHO DS i ccweﬁ:'ﬁmwm 0 ::”n'é‘cﬁf‘ﬁﬁ‘é& [] OTHER:
DERTH UMIFIED Ggglf‘\llhf}?ilﬂ:iif SAMPLE | DEPT
T Kol e MATERIAL DESCRIPTION = TYPE | [fear)
SYMEOL CLasS | ciass ot
0—
Light brown sand with traces of
clay and silt 7
5P Nbn
4
6—..
5P 8
10:0 —————— 10
Brown silty sand till with
SP traces of clay, gravel and UF 19
cobbles
145
15.0
END OF HOLE 15.0
16 4 16—

GOVERNMENT OF CAMADA

DEFARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO. 115X

DETAILED DRILL HOLE LOG

HOLE NO. Cc D

DATE: MAR. 3, 1973

LOGGED BY: [ PEMCAN [X) ACRES CONSULTING SERVICES

DRI ;
sHifiG METHRO! caweﬁiﬁnwm [ é:'fcﬁfﬁ?csnfu [] oTHER:
DEPTH IFIED GROUND ICE
IR Eoien] vl MATERIAL DESCRIPTION SGREITIONS  jsaunie | oes 1
L SYMEOL EE:;;‘ h:'R.Cr. LT - LI LR}
] L CLASS | CONT —
2 SM Sand with some silt and traces of 9
clay and fine gravel
4 g
6 5
33
¢ SM Non| |— 8-
10 10 —
12 SM 12
14 T
16 14—
SM
G5

18 1 18—

20 20.0~ END OF HOLE 20.0 \ 20 -

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 115X/364-C-D 115%/364-C-D
Sample Depth (Feet): 7.5 18.0
Moisture Content (%): 18.0 -

lce Content (9%): - =

Organic Content (%) - =

GRAIN SIZE DISTRIBUTION:

G &l  Size San Sizgs Shi Sizes s
L = i iged Cearee _r_:l_ﬂium [Fine cunrufh!tﬂlum!rine St _nhres
Solve Sizes
EN4 o s Mg Mo mpwopmpnnmsoo
100 L-lr’ I T IS
i - [l , | =
: 1 1 |
soflIT] P PSEUTETTT) I A
- N SENN - i
| o |
B
'[ | Xﬂ\ LY !
| |
TO =
AY, """.?rt':l-'-f_'...-.D‘-L | |
i ' LAY (ngty [~ [ |
T B 5 e A <0
3 = [ ]
= ?ru . ! (el
LEG | I \ ~ WE
2 '\ T w |
c40 A -
'E \'}l . 11 \\
o I S| e
z ¥ - {7
s ' TS [T ] T
=Tl T :
T HIE N T
[T | | BN BT [T . |
190 =] 1-0 o o0l o-oo 00001
Grain  Size — Milllmatres
ACE R FINE AGGREGATE
=T T======— Porlicle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO. 116X

Located approximately 25 miles southeast of the Willowlake River and 4 miles northeqst of
the proposed Mackenzie Highway at Mile 370, Site 116X consists of segments of "De Geer"
and Terminal moraines.

Type of Material; Glacial Till; silty, some sand and gravel pockets.

Estimated Volume: Nof applicable.

Assessment: Site 116X is not recommended for development because the
field drilling program did not establish any granular quality
materials.

LEGEND
——— e Al weather road -r-eevvooo Required access
—————— Existing trails ond cutlines -—— . —- Site limit
===esesvsnss Proposed Gas Pipeline e Proposed Mackenzie Highway
Airphoto No. A22934/12 Approximate scale: 1" = 3,400
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ENVIRONMENT

Site 116X is located approximately 25 miles southeast of the Willowlake River and 4 miles
northeast of the proposed Mackenzie Highway right=of-way ot Mile 370. The site grea
which is approximately 3 miles in length and averages 14 miles in width, is comprised of
two distinct geomorphic areas, designated as zene "A" and "B", on the preceding site qir-
photo (ref. page 116-1),

Zone "A" consists of the De Geer moraine ridges which were formed along the
receding terminus of a glacier in a pro-glacial lake. These ridges consist basically
of a fine grained silty till which have been reworked by water, Strata of coarse
grained material are found within the washed till.

Zone "B" consists of a terminal moraine which is comprised of silty fill material
with sand and gravel! inclusions.

The site area and adjacent terrain in general exhibits good surficial drainage fo the west.
An organic topsoil layer which is less than 12 feet in depth, overlies the site area and
supports moderately dense growth of spruce and poplar. The glacial till material, frozen to
depths investigated, exhibits medium greund ice content.
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- SNt \.“ L
\i . L
7 | . = V\ i“ =
r"-'_"?fN : i b “'\ I\
= - 2 | . ‘, \\\ L
{ By ‘1 \\.» ~ —
| n !“
2—_ ‘ \\‘\ 1 "‘ A4l
| : \ % . |
\ 2 Y
| LY N %
Wl 2= L
e b \ 20 3 :
Ly oAy ' \ R S
0 \ N % - @3
per - ) A
_ A = \_ : r q:}(? f"_,,.i
bopmige e ol e =l T AN “'\
! \'{# i
LEGEND
———— All weather roed 000 @ Required occess
————— Existing trails and cutlines ——-——- Site limit
sememammnans Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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Zone "A" of the site area contains a succession of small curvilinear ridges which are oriented
in a series of parallel rows.

There are no known critical wildlife areas in the immediate vicinity of Site 116X,
The CNT pole line and the proposed gaos pipeline routes traverse the western sector of the
site area. The only existing access from the site area to the proposed Mackenzie Highway

right-of-way consists of seismic cutlines.

DEVELOPMENT

Site 116X is not recommended for development because materials of granular quality were
not established by the winter drilling program.
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DETAILED DRILL HOLE LOG

SITE NO, 116X

: HOLE NO. DH-1
DATE: FEB.17, 1973 |[LOGGED BY: [x) PEMCAN O
DRILLING METHGDER) CDNVE:'IITRIDNAL O én?cﬁfﬂ?éi; [] oTHER:
|Fawt) WL GROUP PMTERIAL DESCRIFTIGN TYPE RITTH
sYMBOL GEN'L | M.RC EST'D
ﬂ =| CLASS | CLASE | CONT. G
oL TOPSOIL: some silt, organic, Vs
- roots, dark grey
T
SILT: trace sand, occasional
pebbles to 13 inch size, brown
4 _
Vx *
M
b6 — =]
ML @
gLt some clay, layered, grey, from SREEEE 8
8.0
Vs
10 0
l 1.0
TOTAL DEPTH 11.0¢
ot 2
14 — 14 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMEMNT

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SITEIND. 116 X HOLE NO. DH-2
DATE' FEB.17, 1973 [LOGGED BY: [¥) PEMCAN O
RILLING T : AR
Sl METHOD B convenfional O ClRcUiATion [ OTHER:
DEFTH BEAPH UMIFIED ngﬂieﬂcrl\rcsi SAMPLE | DEPTH
[Fwer} MBI GROUP WWTER“:\L DESCR’FTJDN TYPE r"llf.l
o | SRo0r GENL [ wRC | ESTD
CLASS | CLaSE: | cONT.
|:| —
oL T:C‘JFSDIL: orgonic, little silt, Ve
fibrous, dark brown
1.0 — 1 —
SILT: little sand, brown
ML 7 -
|
3 bszfl:.i*_n;_]-'!'_‘ 30 3
RS T e
x!f,"‘.{:.‘ \_E GRAVEL: some sand, little clay,
;;L\Iﬁst_a} frace silt, fine to coarse grained,
4 —:;-;.1-?‘.,‘1;1‘;! poorly graded, predominantly 4 7
S\Q,T]:';Q; subangular and angular quartzite
‘{1?'?,'5";1” with limestone and dolomite
5 _-i\l{:'{??ll GC-SM fragments to 1 inch size, few Vx 5 -
' 14 1% inch size, rust brown D5
T (WASHED TILL)
& =
? —
8.0 g
SILT: some clay, little sond,
medium plastic, brown
- S g =
10 - 10.0— TOTAL DEPTH 10.0° - |10 -

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

PEVMICAN SERVICES ""72"
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DETAILED DRILL HOLE LOG

SITE NO. 116X HOLE NO. DH-3
DATE: FEB.17, 1973 [LOGGED BY: [¥] PEMCAN O

DRILLING ' METHOD: 59 conveNTionar [ ClReOEATION O orHer:
DERTH P LoNDITIONE
P 1313 L SAMP
oo | SBam | MATERIAL DESCRIPTION — T [ | TVEE | tree)
SYMBOL cLass | cLASS | cone
0 =hr 2
%%%'E-E{g&? oL TOPSOIL: orgenic, little silt, e 2
i 'It"l .o— fibrous, dark brown =
2 SILT: little sand, trace clay, 2 A
medium plastic, brown
4 — 4 -
Vx
& — 6 —
ML M
8 — g
10 — 10 —
12 Vs 12:
14 — 4 T4 —
15.0— =
TOTAL DEPTH 15.0°
16 16 -

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS o
AND NORTHERN DEVELOPMENT -
PEMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITEIND. 116X HOLE NQ.DH-4
DATE' FEB. 17, 1973 |LOGGED BY: [Xj PEMCAN O3
DRILLI :
NG METHOD! IR conveNTional O CiRcGEATISR O orher:
Er ; - GROUND ICE
) [ SRamn | MATERIAL DESCRIPTION oy s 3
ekt GENL | NRC. | ESTD i
ﬂ | CLASS | CLASS | CONT
wdl (OL) TOPSOIL: some silt, little orgonic, \s %S
I.0— trace sand, roots, grey i
2
2 —
GRAVEL, SAND AND SILT: trace
4 clay, fine to coarse grained, well —
graded, pebbles to 1% inch size, 4
areyish brown
i (WASHED TILL)
6‘ —
g )
1 GW-ML 8 7
Ve
{‘:#'.I:':t&? Vx M
haakinty
PNy - becoming grey from 10.5'
SANEIE
DO
tli"':l' [ T e
12 1R 12
e
:.ﬁ}\\,‘ 3
N RIARARY
KRN L
Q"'}’;‘r‘f’gf
A
16 vl =t T ]
oy GS
SARON
LA o)
\;\E?};
)
18 '“&1%F$f iR
.1';-'_‘]‘*‘1?\‘5‘:
)
:,?‘-:c"%;ﬁ
SO '
20 200—" TOTAL DEPTH 20.0' X g

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY B"E”:A” SERVICES “72"
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DETAILED DRILL HOLE LOG

SITE NO, 116X

HOLE NO. DH-5

DEFPTH

[Fewt]

DATE'fFEB, 17, 1973 [LOGGED BY: [gj PEMCAN
DRILLING METHOD: B conventionar O &Bcttasion
DEETH UNIEIED Eatg‘tf:‘%[l"rfﬂﬂﬁ SAMBLE
(bewr} | OEAPH GROUP MATERIAL DESCRIPTION : Tree
SYMBOL Conss
TOPSOIL: some silt, organic,
oL dark arey
1.5
9 — SILT: little sond, trace clay,
cccasional pebbles to 2 inch size
greyish brown
2
[
4 |
ML
5
5 =
Fa T e thin clay layers from 7.0
5 4
9 =
10 0.0~ TOTAL DEPTH 10.0'

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 116X HOLE NO. DH-6
DATE: FEB.17, 1973 LOGGED BY: B PEMCAN [
RICEIN G ARTFSIE) conveNTionar [ é]'gcﬁfigr%ﬁ [ oTHER:
S CoNDITIONE
& NOITE SAMPLE | DEBTH
Thoan) | crap | UMIFIEE MATERIAL DESCRIPTION S e e g Y
i S¥mBoL Ciass CLASS | CONT
0 0
PEAT: organic, fibrous, muskeg,
Pt dark grey NE | L
2 2
2.5 S
SILT: little sand, trace clay,
4 greyish brown 4
6 - &
ML Vs M
8 Il - becoming grey from 8.0 8 —
10 10 -
1.0
TOTAL DEPTH 11.0"
12 - 12

GOVERNMENT OF CAMADA
CEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMEMNT

I PEMCAN SERVICES “"72"

GRANULAR MATERIALS INVENTORY
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SITE NO.

116X

DETAILED DRILL HOLE LOG

HOLE NO.

DH-7

DATE: FEB.17, 1973

LOGGED BY: X PEMCAN

DRILLING METHOD' [x]

AlR
CONVENTIONAL |

AlR REVERSE
CIRCULATION

(] OTHER:

DEFTH
|Faarl

GHAFH
SYMEOL

UMIFIED
GROUF
SYMBOL

MATERIAL DESCRIPTION

GROUND ICE

COMDITIOMNS

oL

ML

TOPSOIL: some silt, trace sand,
roots, greyish brown

SILT: little sand and gravel,
greyish brown

10

10.0— TOTAL DEPTH 10.0*
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 116X/DH 2 116X/DH 4
Sample Depth (Feet); 5.0 16.0
Moisture Content (%5): = =
lce Content (%): = -
Organic Content (%): - 4.8
GRAIN SIZE DISTRIBUTION:
Sraenl 'Sl Cn_:rrn'sq'r:nd}u?nlj";nu C-uﬂ::fﬂ!_ﬂiﬂjil::ilne whay =hites
| Selve Sizes
b L 2  %ip "ap Map¥goHipp @
100 i :\‘P . I _ R Ti ”Al? lllu I‘DE a?: I ! -
| T Il - [ :
*°r] 'S N1 g H
B0 NN b 1% I ! [T
\:‘ _'_,_,..-D_H‘& \-,L I ‘\":\ i
" T R AR TS .
- o 1N 1] N
& DH| 21— ] Y | T
Z., - ALY \ 8,11
i 5 e I ™
':::_"'ﬂ _: ; r\\"“-\ H\ 'l‘:l\'\ !
- [ .l S LS
@ 30 x I
z (=] ] | 1 e e R Sl
& ' | | <11 ~
20 Tl lr l_ | s T .‘Jr‘h-ﬁ-“"':*"'.-
12 | : 1 I LEEE |:;| I: E".*-‘::-- I
4 : i TR 1 T O | | [ |
%3] 1o o eR | o-ai 060t o-cool
Gram Size — Millimoiras
Rrhas FINE AGGREGATE
—————————— Paorticle size limits of frost susceptible moterials
PETROGRAFHIC AMNALYSIS: (116X/DH 2 @ 5.0 Hardness
Quartzite 36.0% 7-8
Limestene and dalomite 32.3% 4-5
lgnecus 13.9% &7
Deleterious
Shale, siltstone and sandstone 9.8% 3-4
Ironstone B.0%% 45
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SITE NO. 117

LOCATION

Located along the northwest periphery of Ebbutt Hills and approximately 3 miles east of the

proposed Mackenzie Highway of Camsell Bend, Site 117 consists of widely scattered crev-
osse fillings.

The proposed Mackenzie Highway right-of-way ot Mile 369.5 is located approximately 32
miles south of Site 117, while the proposed gas pipeline route is approximately 3 miles to
the north.

——— All weather road =00l Required access

—————— Existing frails and cutlines  +=— . —- Site |imit

ARNEEEE R Prnpnged Zas F'Ipe”ne ——— Prqpnsed Mackenzie Highwu}r
Airphoto No. A22933/222 Approximate scale: 1" = 3,000
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PEMCAN SERVICES

GENERAL

Crevasse fillings form relatively straight, narrow ridges which rise o few feet above the
gently sloping adjacent terrain. They are marked with stands of spruce, while the surround-
ing area, which exhibits only fair drainage, supports sparse growths of black spruce.

There are no known critical wildlife areas in the immediate vicinity of Site 117.

The crevasse fillings are spread over o 1 square mile area and individual ridges are usuvally
less than z mile in length. These deposits likely contain stratified sand, some gravel and
possibly till, suitable for fair quality material for general fill.

Development of the site is questionable because of difficult access and the necessity of clear-
ing large tracts of land in order to recover relatively small volumes of material. The surround-
ing terrain indicates thermally sensitive conditions. Site 117 is therefore not suggested for
development.

e Al| weather road 0000 el Required access

————— Existing trails and cutlines ——-——- Site limit

s=s=esnsnnss Proposed Gaos Pipeline = === Proposed Mackenzie Highway
Section of Map No., 95 J Scale: 1:250,000
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SITE NO. 118

Located approximately 21 miles south of the Willowlake River, Site 118 consists of
numerous segmented esker ridges. The proposed Mackenzie Highway from Mile 373
to Mile 374 crosses the western extremity of the site area.

Type of Material: Sand and Gravel; variable gradation, frace silt, stratified.
Estimated Volume: 2,000,000 cubic yards.
Assessment: Good quality granular materials which are suitable for various

construction requirements. Site 118 is recommended for
development,

————— Al| weather road seersesse---- Reguired access
————— Existing trails and cutlines  -——+——-Site |imit
=s=xusresens Proposed Gas Pipeline "= =—=—-Proposed Mackenzie Highway
@ DH  Drill Hole 4 TP Test Pit
Airphoto No. A22933/223 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 118 is located opproximately 21 miles south of the Willowlake River and the western
extremity of the site arsa is located within the proposed Mackenzie Highway right-of-way
fram Mile 373 to Mile 374, The site, encompassing an areo approximately 2% miles in
length and averaging 1 mile in width, consists of the eastern portion of the major esker
field located ot Site 124. The esker ridges are segmented and are generally 200 to 600
feet wide at the base and rise 5 to 30 feet above the adjacent terrain which consist of
glaciolacustrine silt deposits. The esker ridges are surficially well drained whereas the
adjacent terrain exhibits poor to fair drainage to the west,

The material in the esker ridges consists of stratified sands and gravels, generally low in

silt content, but highly variable in gradation. These sands and gravels are considered
suitable for most construction requirements. A thin veneer of topsoil and silt, ranging from
1 to 6 feet in depth, covers the esker ridges and supports moderately dense growth of spruce,

birch, poplar and pine.

There are no known critical wildlife areas in the immediate vicinity of Site 118,

The only existing access to the various esker ridges in Site 118 from the CNT pole line or
the proposed Mackenzie Highway right-of-way consists of existing seismic cutlines and the
access frails which were cleared during the winter drilling program.

DEVELOPMENT

The exploratory drilling which was conducted on Site 118 showed the following conditions
relative to the quality and quantity of available granular materiale:

- Good quality granuler materials consisting of stratified sands and gravels of variable
gradation suitable for various construction requirements are available in these esker
ridges.

- The overburden material on the esker ridges, consisting of topsoil and inorganic silt,
varies in depth from 1 to é feet,

o On the basis of the drill hole information, the stratified sand and gravel deposits in
the esker ridges vary from 4 to in excess of 15 feet in thickness.

- An estimated quantity of granular materials in excess of 2,000,000 cubic yards is
considered available from Site 118,

Site 118 may represent a very significant source in view of the general scarcity of granular
materials in this portion of the Study Area. Therefore, Site 118 is recommended for develop-
ment and exploitation of granular materials, and the following development guidelines
should be considered:
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- The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The topsoil and inorganic silt overburden should be stripped, removed and stockpiled

adjacent to borrow pit areas in designated locations, preferably along the base of the
esker ridges.

- A natural stand of tree arowth and related vegetation should be retained between

borrow pit areas to be developed adjacent to the propesed Mackenzie Highway
right-of-way for cesthetic values.

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration.,

- The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

- The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development of
borrow pits. The production of higher quality aggregates will dictate the need
of screening, crushing and washing plants to ensure oggregate properties for
specified construction requirements.,

- Additional laboratory tests to evaluate specific physical and chemical properties
of the granulor materials will be required, if the material is to be considered for
the production of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

= Recontouring of the pit areas to provide general drainage that is compatible with
the natural drainage of the adjacent terrain.

= Replacing stockpiled surficial waste material and erganic topsoil on the abandoned
recontoured pit areas.

& Reseeding of the recontoured pit and/or secondary access should be considered in
areas that may pose erosional problems. At these locations, the artificial reseeding
of annuals and perennials will result in @ semi-permanent cover growth prior to

reestablishment of native species.
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DETAILED DRILL HOLE LOG

SITE NO. 118 HOLE NO. DH-1
DATE: FEB.16, 1973 LOGGED BY: X PEMCAN B
DRILLIN :
G METHOB ] f:DNVEﬁ]'IFmNAL & Eﬂ‘rII?CEHE‘TéE [J OTHER:
DEPTH G UMNIEIED t GEEI:J%EI‘TIGH:SE Sa E
e | SRAR | MATERIAL DESCRIPTION TYOE | [tor]
et GEW'L | NRC. | E57'D it
CLALS | CLASS CONT
Pt PEAT: organie, fibrous, muskeg, N o
1.0—__ dark brown e ;
SAND AND SILT: little clay,
occasional pebbles to 3/4 inch Vs | M 2 =
size, medium brown ’
(TILL)
becoming medium grey from 4.0 4 —
6 —
SP-SM
B puE
Nf | L
18 ==
G5
12 -
14 =
15, :
TOTAL DEPTH 15.0'

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTQORY

fiaai)
I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SITE NO. 118 HOLE NO. DpH-2

DATE® FEB.16,1973 [LOGGED BY: & PEMCAN O
DRILLING MET :
ETHOD: 3 conveNTionar O a';cﬁfigrféﬁ [J oTHER:
DEPTH UM IFIED GROUND ICE
thaw) | ST | GRour MATERIAL DESCRIPTION S LIQNE ke beyy
sYmaoL GEN'L | NRc. [ esrip | TTF | HHeen)
D . CLASS | CLass CONT.
B -
1@% PEAT: organic, fibrou k $
el - ; s, muskeg
:}’t}:i%g black ' ' Vx | H
3 i Pt - very wet from 3.0' to 8.0 3
g
9 _|.'-‘II1. .-1.-""- g
e 4 &
Bl 8.0—
12 < SILT: some clay, little gravel, 12 -
pebbies to 1 inch size, medium b
brown
15 (TILL) 15
ML-CL - some sand, troce coal and rust
18 specs, grey, from 16.0" 18 —
2}~ 21 —
Vx | M :
24 24
22.0
TOTAL DEPTH 22.0'

GOVERNMENT OF CANADA

CEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY PEMOCAN BERVICES I8
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DETAILED DRILL HOLE LOG

SITE NO. 118 HOLE NO. DH-3
DATE:FEB.]&, 1973 LOGGED BY® ) PEMCAN 0
DRILLING: METHQE ) convenTional & CIRCOLATION [ OTHER:
e o CoNDITIONS  |samrie
thowt | AP | S MATERIAL DESCRIPTION g iy
SNeBL GENL | N.RC. | EST'D '
: CLass | cLass | con
Pt PEAT: organic, fibrous, muskeg, NF | L ‘
1.0—,  dark brown —
9 GRAVEL: some sand, trace silt, )
pebbles to 2 inch size, frequent
| GM-GP boulders, medium brown Vs | M
4 4
5.0
4 — SILT: some clay, low plastic, &
frequent pebbles to 1 inch size,
medium brown
g (TILL) a
10 + ML-CL MNbn | L 10
12 — 12 -
14 ' 14 -
3.0 .
TOTAL DEPTH 15.0"
16 — 1o

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERMN DEVELOPMENT
PEMCAN SERVICES "“"72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 118 HOLE NO. DH-4
DATE: Fe. 16, 1973 |LOGGED BY: (g PEMCAN O
DRILLING METHOD: [] o nventionat B CIRCOLATION [ OTHER:
e
tH IEIE 1Tio JAMFLE P
o) [ a0 | MATERIAL DESCRIPTION pon o e Y 1A
SYMBOL CiAsS | CLASS | coms.
e flg"-zfﬁ'"':r-"i'lf"?-.: Pt 5% PEAT: organic, fibrous, muskeg, KANF | L 8 5
—-\\ dark brown
ML-5M SILT: some sand, trace organic, Vs M
2 pebbles to 1% inch size, medium 2
7 brown
GRAVEL: some sand, trace silt, 4 -
medium grained, well graded,
subrounded and subangular
pebbles to 1% inch size, few &
cobbles to 43 inch size, predom-
Gw inantly limestone and dolomite NF | L
with quartzite, medium brown B
10
G5
P 12 —
o
14
15.0
TOTAL DEPTH 15.0°
16 16 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERvVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 118 HOLE NO. DH-5

DATE: FEB,16, 1973 |LOGGED BY: & PEMCAN O

DRILLING METHOD: [z CONVE?\]I‘IFIDNAL O] éllgcgﬂﬁéia [] OTHER:
GROUND ICE
OEETH . UNIFIED CONDITIONS SAMFPLE | DEPTH
(Fwwr} ;;l:PD: GROUP MTER]AL DESCRIPT'DH R ke s TYFE {Fewt!)
SYMBOL cLass | cLass | conr.
0 7 0 -
L Pt PEAT: organic, fibrous, muskeg, N L
'-D—\I dark brown &
2 SILT: some clay, frequent pebbles 2
to 3/4 inch size, medium brown
W M
(TILL) >
4 - 4
& < ML-CL p
e UF .
10 — 10
12 12.0 12
TOTAL DEPTH 12.0"

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

E oy
GRANULAR MATERIALS INVENTORY PEMCAN. SERVICES
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 118/DH 1 118/DH 4
Sample Depth (Feet): 11.0 11.0-13.0
Maoisture Content (96): 2 -

lce Content (%): - -

Organic Content (%): - 2.1

GRAIN SIZE DISTRIBUTION:

Grovel Sires Sand Sizos Silt Sizes

Coorse |Madium [Finn Cogras | Medium [Fine i ity
Selve Sizes
PP i ek 5 S 4F %5 ®jp  ®op Mo M o0%poo ®zo0
| PN T ] '_H'IEI"" LB \ . [ T | T ]|
| | | ) b o] |
"o | I = 'y 3 K" |
\L | \‘ TFe ]
BO \\ T ‘a\ 1[ | . |
' ! T Pl
i AN PSS = 7 N W o 1 .
B0 - b | “ “l \\ I |
F - \ TN | KT
:50 I | | I =1 \\ : M
E4,n \\ DH, ] J“\?‘ ‘\. _l__\'\‘ — ]
T X | e 1™
:™ _ . S ol
Eap h i | \,+
Sl A LI
i | N 223 R ' 03 I O
g“lii gt |'|H1ﬂ | LU TFTY =1 | I | i |
1ao 1o [B+] ol D-01 000l o-p0aoi
Grain  Size — Millimetraz
JEIANSE FINE AGGREGATE
—————————— Particle size limils of frost susceptible materials
PETROGRAPHIC ANALYSIS: (118/DH4 @ 11.0" - 13.0")
Limestone and dolomite (sound) 56.9% 3-4
lgneous 20.0% 6-7
Quartzite 15.2% 78
Deleterious
Limestone and dolomite (porous) 5.7% 9.4 )
Siltstone, sandstorie and ironstone 2.1% )



SITE NO, 119X

Located approximately 22 miles southeast of Willowlake River, Site 119X consists of a series

of shallow, till ridges topped with outwash material and encompasses the proposed Mackenzie
Highway from Mile 370 to Mile 372.

Type of Material: Sand; some silt, varioble gradation.
Estimoted Volume: Not determined.
Assessment: Site 119X is not recommended os a source of granular materials;

however, these fine silty sands may be used as very marginal fill
in the construction of road subgrades.

LEGEND
o Al | weather road seerreesvener Required oceess
————— Existing trails and cutlines  -——-——:Site limit
sssssansenss Proposed Gas Pipeline *== = === Proposed Mackenzie Highway
® DH  Drill Hole TP Test Pit
Airphoto No.  A22889/54 Approximate scale: 1" = 3, 000"
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ENVIRO NMENT

Site 119X is located approximately 22 miles southeast of Willowlake River and encompasses
the proposed Mackenzie Highway right-of-way from Mile 370 to Mile 372. The site con-
sists of a series of shallow, till ridges topped with outwash materials, which are located at
the southern extremity of the large esker field comprising Sites 118 and 124. The site area
is approximately 2 miles in length and varies from 1000 to 1500 feet in width. These till
ridges are surficially well drained and the adjacent terrain which is braided by numerous
dry stream channels exhibits fair droinage to the southwest.

The till ridges are topped with shallow layers of reworked material consisting of fine grained
sand with a variable gradation and silt content. These sand deposits are considered suitable
for marginal general fill requirements. The adjacent terrain and the depressional areas be-
tween the ridges consists of lacustrine silts. The surficial topsoil and peat layer, generally
less than 1 foot in thickness, supports moderate growths of spruce, poplar and birch.

There are no known eritical wildlife areas in the immediate vicinity of Site 119X,
The proposed Mackenzie Highway right-of-way traverses the enfire length of the site area
ond provides good future access. The CNT pole line and the proposed gos pipeline routes

ore located 4 and 6 miles, respectively, east of the site area.

DEVELOPMENT

The information from the drill holes conducted on Site 119X by the engineering consultant
for The Federal Department of Public Works confirmed the availability of very poor quality
fill material consisting of silty sand with @ highly variable silt content. The drill hole log
data provided by the consultont has been incorporated in the report.

Site 119X is not recommended os a source of granuler materials because of the poor quality
and shallow depths of the aveilable sand deposits and, in eddition, an extensive esker field
containing considerable volumes of quality granular materials is located immediately ad-
jocent to this site area.

However, if Site 119X is developed for the exploitation of marginal general fill moterial ,
then proper development procedures, compatible with the physical and biclogical framework
of the site area, should be established in accordance with the land use guidelines which are
in effect at that time.
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DETAILED DRILL HOLE LOG
SITE NO. 119X HOLE NO. C B
DATE® MAR. 1, 1973 |LOCGGED BY: 7 pEMCAN X ACRES CONSULTING SERVICES
DRILLING METHOD: &1  onyentionar O Slachisiion [ oTHER:
DEETH ANEFIED GE%LEJ\J%I:HG;:CSE SAMPLE | DEPTH
[Frat) ::;r:l:;’: GROUP mTERLﬂ\L DESCR'PT[ON G z . TYFE [Teet)
SYMBOL Crass -:hl:':i-:cs' E{S::LE
0 - 0
Pt i PEAT -
3 . ’ 3 —
SM Silty sand with a trace of clay
and gravel
6 i
SM Mbn
? o
- brown
12 ) - grey 15 —
15 15 -
18 18 —
21 21 —
SM
24 74
&hi Mhbn
27 27 -
30 300~ END OF HOLE 30.0' = 30 —

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AMND WORTHERMN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

I PEVMICAN SERVICES 72"
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DETAILED DRILL HOLE LOG

SITE NO.119%

HOLE NO. C D

DATE® pMAR. 1, 1973 [LOGGED BY: ] PEMCAN

X ACRES CONSULTING SERVICES

DRILLING METHOD' (% conventionar [ AlRcSEATion [ OTHER:
OEPTH M——— UMIFIED G'!Eig':-l*i‘rri‘Tlﬂ;JcﬁE SAMPLE| DEPTH
(lant) GROUP NLATER[AL DESCRIPTIGH TYRE ¥ y
symaaL [ SROLS gend | wee | estn il
5 CLASS | CLASS CoMT
0 —
S Brown silty sand
ST S U R o N S et L T S T R |
" - 2 I
SM Grey sand with some silt and MC
a trace of gravel G35
B
MNEn LA
M
GS
5P 8 —
10 —
12 —
j ¥ Lo
15.0
END CF HOLE 15.0
16 — 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeRVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 119X HOLE NO.C F
DATE® MAR., 1, 1973 |LOGGED BY: [ PEMCAN X] ACRES CONSULTING SERVICES
DRILLING: METHOD= 1] cowEﬁlTﬁmrm OJ é:‘r?cﬁfﬁ?éi [] OTHER:
DEPTH UNIFIED GEE%I‘I;?TIG:JCEE SAMFPLE | DEFTH
{fan] ;m::: GRAGE MATERIAL DESCRIPTION o | TYPE | tieer)
SYMBOL cLASS | Cihse | cont
0 0
Brown silty sand
Qo e e e o
2 Grey brown sand with a trace %=
of silt
4 et e 3 L S N L 4.
) &
Grey si|ty sand
8 Till with o trace of gravel Nbn g
and clay
10 10 —
12 12
15.0
END OF HOLE 15.0¢
16 = 146 <

GOVERMNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS i
AND NORTHERMN DEVELOPMENT o

GRANULAR MATERIALS INVENTORY PEMCAN SERVICES 78
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DETAILED DRILL HOLE LOG

SITE NO. 119X

HOLE NO. C H

DATE: pAR. 2, 1973 LOGGED BY: [J PEMCAN

ACRES CONSULTING SERVICES

DRILLING METHOD: [x) -onvenTional O CiRcULATIGN [ OTHER:
S ONDITIONE
DERTH I SAMFLE | DEPTH
thear) | | 88 | G MATERIAL DESCRIPTION — T e Lo 7 | tmen
SYMBOL CLASS | cLaSS | cont
0 -
SM Brown silty sand Nbn
————— B o el e e ]
2 _
Brown gravelly sand with a
N trace of silt i i
————— o SR S SR e SR S RS &~
g —
SM Silty sand Nbn
10 —
12 4
14 —
15.0
END OF HOLE 15.0'
16 — 16 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES “"72”"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 119/371-C-D 119/371-C-D
Sample Depth (Feet): 239 Zb
Moisture Content (9%): 10.0 12.0

lce Content (95): = =

Organic Content (%): = .

GRAIN SIZE DISTRIBUTION:

Grovel Sirea Sond Siges 30 Sizes GCloy Sires
Coorse |Medium | Fins Cograg| Mediem | Fine
I Salve Sizes
e 1i' Zi" o = {1' |'4| “1g '?u[l"m"l-u-:a'u‘cm "'*uu ] I
T INEEEAN - ]
gl L1 | 1 "'H' ! f [ | [
12 = | b, ™, ? !
BO ! i v‘t\h p - 1l |
\ I\ E \'\ I | i
7 ] | Y | | 111
. AN ™ i e o Y | R 1A
60 AU R AN 1] |
H I A A _""-JF [
2 A N T ]
c 3&'1-__ D i\l A 105
E 7.5 1 "\ T
T a0 ] ] '1| s TIEEE
s | [Tlm 1] o
g0 J L AT =
':ZI:I | Y = | ™
| \ P\ [T |
N T4 11T
1o T T | - 7T Ty == .T;--.._ L= Il
ol T U TTT f HITTT Il I |
10a 1Q -0 -1 o-01 ool o-oool
Groin  Sire — Milllmatras
AG%DRAEFEESAEIE FINE AGGREGATE
e e e e e Particle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO. 120

LOCATION

Located approximately 22 miles south of Willowlake River and 20 miles west of Ebbutt Hills,
Site 120 consists of two till ridges.

The proposed Mackenzie Highway right-of-way at Mile 371.5 is located approximately 2%
miles north of Site 120. The proposed gas pipeline route runs approximately 6 miles east of
the site area.

e e v e e Al weather road ---+--....o. Required access

—————— Existing troils and cutlines  .—.—- Site limit

=ssssnsesses Proposed Gas Pipeline e e mm Proposed Mackenzie Highway
Airphoto No. A2288%/53 Approximate scale: 1" = 3,000
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GENERAL

Site 120 consists of two ridges, 4000 and 1000 feet in length and ranges from 200 to 900 feet
in width. Buosed on inferred data from the adjacent Site 119, which was drilled by the engin-
eering consultant for The Federal Department of Public Works, Site 120
composed of similar glacial till topped with outwash materials.

is considered to be

The twe ridges are surficially well drained and the adjacent terrain which is bra
erous dry channels exhibits fair to good drainage to the south into the only active stream chan-
nel which parallels the site area ot o distance of approximately 1000 feet, The surficial top-
soil and peat layer supports moderate growths of spruce, poplor and birch.

ided by num-

There are no known critical wildlife areas in the immediate vicinity of Site 120.

It is onticipated that the surficial but relatively shallow layer within the ridges consists of
fine grained, variably graded and washed silty sands, possibly suitable for marginal general

fill requirements. The existing seismic line provides good access to the proposed Mackenzie
Highway right-of-way.

Site 120 is rated as o poor prospect because of the anticipated poor quality of fine grained
materials and their shallow thickness.
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SITE NO. 121

LOCATION

Located approximately 9 miles northeast of Camsell Bend, Site 121 consists of fwo smal|
hummocks and a shallow ridge probably comprising graded glaciofluvial outwash material .

The proposed Mackenzie Highway right-of-way at Mile 371 is located approximately 10
miles northeast of Site 121, The proposed gas pipeline route runs approximately 11 miles
northeast of the site area.

e All weather road 00 . Required access

—————— Existing trails and cutlines  -— . —- Site limit

sssssnnnnnen Proposed Gas Pipeline =—=—— Proposed Mackenzie Highway
Airphoto No. A22889/43 Approximate scale: 1" = 3,000

121-1




g

PEMCAN SERVICES

GENERAL

Site 121 consists of two small knolls and @ shallow ridge. The ridge, bordering the south-
western side of an unnamed loke, is cbout 300 feet wide and less than 3000 feet lang and
rises approximately 10 to 20 feet above the adjacent flat muskeg terrain. The two knells,
located on the nerthwestern side of the lake, are less than 700 feet in diameter. These

features, which likely represent erosional remnants of a minor glaciofluvial train, probably
contain sand with some silt.

The ridge and knolls are well drained into the adjacent terrain and lakes, respectively. The
surficial drainage of the adjacent depressional terrain is poor and exhibits numerous muskeg
bogs end thermokarst lakes. There are no knewn critical wildlife areas in the immediate
vicinity of Site 121.

It is anticipated that the sandy deposits may be suitable for marginal general fill materials.
However, because of the doubtful quality of materials and long access across thermally sen-
sitive terrain, Site 121 is rated as a poor prospect.

- All weather road 0 @eeeiin Required access

————— Existing trails and cutlines -———-——- Site limit

wesssensanas Proposed Gas Pipeline = === Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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SITE NO. 122

LOCATION

Located approximately 5 miles east of Camsell Bend on the east side of the Mackenzie River,
Site 122 encompasses a bedrock ridge covered with glaciolacustrine deposits,

The propased Mackenzie Highway right-of-way at Mile 371 is located approximately 13 miles
northeast of Site 122. The direct distance from the site area to the proposed gas pipeline
route is approximately 11 miles.

LEGEND
—— = All weather road cesvsnaae. Required access
—————— Existing trails and cutlines  -—— . —- Site limit
s=xsssssnss= Proposed Gas Pipeline e mm Proposed Mackenzie Highway
Airphoto No. A22304/24 Approximate scale: 1" = 3,000
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GENERAL

The ridge gradually rises above the flat terrain which forms the interior portion of the Camsell
Bend area. The west side of the ridge is, however, bordered with a relatively steep escarp-
ment which locally exposes dark grey concretionary and gypsiferous shale of the Root River
syncline.

With exception of the escarpment, the bedrock is covered with glacialacustrine sediments
which support mixed growths of spruce, alder, poplar and birch. The top of the ridge is rel-
atively well drained, while drainage conditions of the surrounding ferrain are only fair to
poor. There are no known critical wildlife areas in the immediate vicinity of Site 122.

The development of the site would require a quarry operction and the removal of a relatively
thick layer of overburden. Ripping combined with blasting likely would be required for ex-
traction of the shale. This shale, which may easily deteriorate if exposed to weathering
agents, is only suitable for marginal general fill.

Because of doubtful quality of available materials and difficult

access across depressional
and thermally sensitive terrain, §

ite 122 is rated as a poor prospect.

LEGEND

e e Al| weather road
Existing trails and cutlines
IR EEEEEEsE. FFDPUSEd GUS FTP’E““E

---=-++-- Required access
s——— Site |limit
e v = Proposed Mackenzie Highway

Section of Map No., %5 J

1

1:250,000

Scale:
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SITE NO. 123X

Located approximately 17 miles south of the Willowlake River and 3 miles east of
the proposed Mackenzie Highway at Mile 377, Site 123X consists of ground moraine
which has been surficially reworked during the development of drainage patterns.

Type of Material: Glacial Till; silt, sand ond clay matrix with some pebbles.
Estimated Volume: Not applicable.
Assessment; Site 123X is not recommended for development because

materials of granular quality were not encountered during
the field drilling progrem.

LEGEND
=== == Al| weather rcad 00 .. »eeess Required occess
————— Existing trails and cutlines  -——-——-Site |imit
“s+ssssmnnns Proposed Gas Pipeline » = === Proposed Mackenzie Highway
@ DH  Drill Hole & TP Test Pit
Airphoto No. A22934/8 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 123X is located approximately 17 miles south of Willowlake River end 3 miles east of the
preposed Mackenzie Highway right-of-way ot Mile 377. The site encompasses on area opprox-
imately 2 miles in length and 12 miles in width and consists of ground moraine which has been
surficial ly reworked during the development of the drainage pattern. The ground moraine is
locally topped with slope wash from the odjacent upslope terrain and very small and narrow
esker segments. The site arec and adjacent terrain is generally surficially well drained to the
west,

The ground moraine which comprises Site 123X consists of heterogensous mixtures of silt, sand
and clay interspersed with pebbles. A layer of topsoil and peat, ranging in depth from 1 to 2%
feet, overlies the site area and supports moderate growths of spruce, pine and birch. There
are no known critical wildlife areas in the immediate vicinity of Site 123X.

The CNT pole line traverses the site area whereas a seismic cutline represents the only exist-
ing access to the proposed Mackenzie Highway right-of-way .

DEVELOPMENT

Site 123X is not recommended for development because materials of granular quality were
not established by the drilling program.
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DETAILED DRILL HOLE LOG

SITE NO. 123X HOLE NO. DH-1
DATE® FEB. 16, 1973 |[LOGGED BY: [x] PEMCAN m
DRILLING METHOD: [R) conventionar O EECEEEE}}E}E: [] OTHER:
DEFTH UNIFIED GE%L&%??JBL%E SAMPLE | DEFTH
taar) | SRAPH | o MATERIAL DESCRIPTION TYPE | (fenr)
STMBOL CLASS CLAss | cont
0 — B
.%ﬁ? CL TOPSOIL: some silt, trace sand, K
1T "Oﬁ\ greyish brown i
24 5
SILT: little sand, medium
4 — brown 4 —
(TILL) Vix L
6 — &
s (T g5
| ML
10 — 10 4
12 H 19! =
14 " 14 —
64 IF=-===-—- 1B, 0 s e e UF 16 =
ML-SM SILT_und SAND: layered,
greyish brown
18 18.0 18
TOTAL DEPTH 18.0"

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

P
PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY

123-3



DETAILED DRILL HOLE LOG

SITE NO, 123X HOLE NO. pH-2
DATE: FEB. 16, 1973 LOGGED BY: X PEMCAN ]
DRILLING METHOD: [g] convenTional O CIRCOLATION [ OTHER:
BEFTH - UMIEIED GE%’#‘%TTID‘INEE SAMFLE | DEPTH
{fenr] ;:l:';’: GROUF MATERIAL DESCRIPTION A | TYPE | (teer)
SYMBOL CLASS:| CLass | come
0 -
oL TOPSOIL: some silt, trace sand, Vs
1.0
_\ roots, brown /]
27 7 -
SILT: little sand, trace clay
and gravel, brown W
e (TILL) Vs 2 =
& — & =
ML L
8 — 8
_____ - ?ccﬂsécad cobbles and boulders
10 — rom 9. 10 -
Nbn
12 12.0 12 ~

TOTAL DEPTH 12.0"

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“EM“N SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. 123X HOLE NO. DH-3
DATE: FEB, 16, 1973 |LOGGED BY: R PEMCAN O
DRILLING METHOD: B convehifionar 1 SRchiation L] oTher:
DEPTH UNIFIED GEGG{:;E?“GLCSE SAMPLE | DEFTH
{famt) ;;’i:}‘: GROUP WTERIAL DESCR]FT'ON == A . TYPE [Fwar)
SYMBOL ceass | cLass | conn,
3y é Pt PEAT: organic, fibrous, muskeg, N
s 0 | . black .
2= L
4 SILT: little sand and gravel,
B trace clay, brown 4 =
(TILL)
& — & =
ML-GM 1% .
8 - | B =
10 — 10 —
12 - - 12 5
P T 12.0
ey
14 Riasasd GRAVEL, SAND and SILT: well 14
;\E‘-gﬁjliﬁ GM=SM graded, pebbles to 3/4" size,
Lﬁ’ﬁ:}?m occasional cobbles and boulders MC
16 (TILL) T |16
;'!.1'1 j'-'I'E'I-'::
AN 17,0
TOTAL DEPTH 17.0¢
18 — Sl 18 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 123X

HOLE NO. DH-4
DATE: FEB. 16, 1973 (LOGGED BY: X PEMCAN m|
ORILLING METHOD! 9] conyehTionaL O ERcOLATISN O otHer:
serri | | umieo SCONDITIONS. [sameie DEFTH
[fear] :;Mnm GROUP MATERIAL DESCRIPTION [ ] TYPE | (Feur]
bl GEN'L | NRe. | EsTD
CLASS | CLASE | comr.
-
oL TOPSOIL: some silt, organic, Ve | M
P fibrous, dark brown
2 e
SILT: little sand, trace clay,
4] occasional pebbles to 2" size, 4
brown =
(TILL)
6~ =
ML .
10 41| {| 10 —
12 12 4
14 — 14 —
16 1 7 = little gravel, predominantly 16
: subangular and subrounded to
! %" size, grey, from 16.0'
18 —'|I i e 18
1[]1]
I
L] _f B -
20 20-0 ~' YO TAL DEPTH 20.0' 20

GOVERMNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SeERviIcEs “"72"
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DETAILED DRILL HOLE LOG

SITE NO. 123X HOLE NO. DH-5
DATE: FEp. 16, 1973 |[LOGGED BY: [ PEMCAN O
Rl :
GRILEING WETHOD™ B conyeions, O ARCSTIEE Diomer
G el GROUND __ ICE L
e | Shamn | AT MATERIAL DESCRIPTION N D TS I3 [Py
SYMEOL GEN'L | MAC. | EST'D -
3 CLASS | CLASS | conT. 5
T "‘.-rt“- -—- —
B PEAT: organic, fibrous, muskeg,
o | i dark brown HE
2
- . 2.5 = S
4_ 4 —y
SILT: little sand and gravel,
trace clay, brown
- (TILL) s
ML Vx
1 L
8 — £
10 — 10 —
12 — 12 _|
14 4 —— -
- some gravel, predominantly 14
[l limestone and quartzite
pebbles and cobbles to 3" size,
16 < occasional boulders, grey, 14 —
from 14.0' M
18 8.0 ' |
' TOTAL DEPTH 18.0° 15

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"
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SITE NO. 123X

DETAILED DRILL HOLE LOG

HOLE NO. DH-6

DATE: FEB, 14, 1973

LOGGED BY: X PEMCAN &

ORILLING METHOD? @) comveﬁ'ﬁowm O étiﬂRCLﬂJEEﬁéEq [J OTHER:
DERTH 5 . UNIEIED GE%LPJ:EETIQL%E SAMPLE| DERTH
[Fame) AF GROUP MTEMﬂ\L DESCRiPTlDH TYFE | {fawt)
srmsor [ SROUR GEN'L | N.RC. | £5T'D
{}_ CLASS | CLASS | COMT.
P Pt PEAT: organic, fibrous, muskeg, N %4
dark brown
1.5
2 - 9 il
SILT: little sand, trace clay,
A4 — occasional pebbles to 2" size, 2o
brown
Wi L
6 - & —
8 — ML 8 —
7 - few boulders at 9.0
10 — . ’ 10
- becoming grey and little gravel
at 2.5
12 i 12.0 12 <
TOTAL DEPTH 12.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENMT

GRANULAR MATERIALS INVENTORY

i PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 123%/DH 3 123X/DH 4 123%/DH 5
Sample Depth (Feet): 15.0 18.0 16.0
Moisture Content (%): 4.9 6.5 8.2
lce Content (%): - - -
Organic Content (%): 4.3 i -

GRAIN SIZE DISTRIBUTIO N:

Groval Sizes Sand  Sizgs 50t Sizes =
Coorse [Modium | Fina Gograa | Medium | Fine Cley Sizes
r Selve Sizes
jook2-Zinds §r %2 Mg ®2p %4p%0%00 %200
T T T T
N O R N1 | | T
so A L ST | Rl i TN INNE!
M, N * "% E
8o IH'L “\ * i |
M A | by HI |
N ] T
TO ™ R 5 : 5 | I i
| ‘\;\ | X | Y[l i TTT
60 ! ! b : [ I ]
5 LT el I N ~ S
=50 | b P |
- ] | | _.' M|
£40 L 1 N (1N
\\. | ™ :-\Iu
EED | L"'--.,.‘__: Tl 1™ |
- ! i :x‘ Mo —
Lag ~ ! >
| i AEE|
| i ==
o .S
i 1 . | J = Nl 5| | e 111
0 | il | 16l i IERE
180 1] g Q- el a0l O-0001
Grain  Size — Millimatras
COARSE
AGGREGATE FINE AGGREGATE
e eemsmemimsw=— Particle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:

123-9




SITE NO. 124

Located approximately 19 miles south of the Willowlake River and adjacent to the eastern
side of the Mackenzie Highway from Mile 374 to Mile 377, Site 124 consists of an exfen—
sive esker field.

Type of Material: Send and Gravel; trace silt, variable gradation, stratified.

Estimated Volume: 4,000,000 cubic yards.

Assessment: Good quality granular materials which are suitable for most construc—
fion requirements, Site 124 is recommended for development.

LEGEND
=== Al| weather road swereeeececes Required access
————— Existing troils and cutlines  -——-——-Site |imit
ssssseseene= Proposed Gos Pipeline #=——=—==Froposed Mackenzie Highway
@ DH  Drill Hole 4 TP Test Pit
Airphoto No. A22889/55 Approximate scale: 1" =3, 600
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PEMCAN SERVICES

ENVIRONMENT

Site 124 is located approximately 19 miles south of the Willowlake River and the western
extremity of the site area is adjacent and parallel to the proposed Mackenzie Highway right-
of-way from Mile 374 to Mile 377, The site, consisting of an extensive esker field, en-
compasses a total area approximately 4 miles in length and 13 miles in width. The esker
ridges are relatively shallow, very sinuous and are segmented and separated into several

arms which illustrates the glaciofluvial drainage pattern. The esker ridges are generally

200 to 600 feet wide at the base and rise 5 to 30 feet above the adjacent terrain which
consist of glaciolacustrine silt deposits. The esker ridges are surficially well drained
whereas the adjocent terrain exhibits poor to fair drainage to the west.

The material in the esker ridges consists of stratified sands and gravels, generally low in silt
content but highly variable in gradation., These sands and gravels are considered suitable
for most construction requirements. A thin veneer of topsoil and silt, ranging from 1 to é
feet in depth, covers the esker ridges and supports moderately dense growths of spruce, birch
poplar and pine.

There are no known critical wildlife areas in the immediate vicinity of Site 124.
The only existing access fo the various esker ridges in Site 124 from the CNT pole line or

the proposed Mackenzie Highway right-of-way consists of existing seismic cutlines and the
access trails which were cleared during the winter drilling program.

DEVELOPMENT

The exploratory drilling which was conducted on Site 124 showed the following conditions
relative to the quality and quantity of available granulor materials:

- Good quality granular materials suitable for various construction requirements and

consisting of stratified sands and gravels of variable gradation are available at Site
124.

- The overburden material on the esker ridges consists of topsoil and inorganic silt which
varies in depth from 1 to 6 feet.

- The stratified sand and gravel deposits in the esker ridge formations varies from 5 to
in excess of 19 feet, on the basis of the drill hole information.

- An estimated quantity of gronular materials in excess of 4,000,000 cubic yards is
considered available from Site 124,

Site 124 may represent a very significant source in view of the general scarcity of granular
materials in this portion of the Study Area. Therefore, Site 124 is recommended for develop-
ment and exploitation of granular materials and the following development guidelines should
be considered:
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- The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The topsoil and inorganic silt overburden should be stripped, removed and stockpiled

adjacent to borrow pit areas in designated locations, preferably along the base of the
esker ridges.

- A natrual stand of tree growth and related vegetation should be retained between

borrow pit areas to be developed adjacent to the proposed Mackenzie Highway right-
of-way for aesthetic values,

- Stands of natural growth should be retained between borrow pit areas in order to facil-
itate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should adeg-
uately remove the material from this site.

- The production of quality surface course and concrete aggregate material may be poss-
ible by exercising selective excavation procedures during the development of borrow
pits. The production of higher quality aggregates will dictate the need of screening,

crushing and washing plants to ensure aggregate properties for specified construction
requirements.

- Additional laboratory tests to evaluate specific physical and chemical properties of the
granular materials will be required, if the material is to be considered for the produc-
fion of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should inelude:

- Recontouring of the pit areas to provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

- Replacing stockpiled surficial woste material and organic topsoil on the chandoned
reconfoured pit areos.

- Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-
nials will result in o semi-permanent cover growth prior to reestablishment of native
species.
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DETAILED DRILL HOLE LOG

5|1;E‘ND. 124 HOLE NO. DH-1
DATE: Fgp, 16, 1973 [LOGGED BY: [q] PEMCAN O
DRILL .
LLING: METHOD SR conveNTional O CIRCOLATION [ OTHER:
" e GROUND _ |ct
(tom). [ Goam | SRS MATERIAL DESCRIPTION ™ o iy ] s
SN Bk GEN'L | nRCo | BST'D
3 & cLass | cLass | cont z
OL TOPSOIL: organic, fibrous,
; s dark brown Ve
2 _‘ “ ML=SM SILT and SAND: fine grained, =
brown
e . 3.0
4 -
SAND: little gravel, trace silt,
fine grained, poorly graded,
medium brown s @ gl
g —
UF o
O 1104
1.0
12 —
GRAVEL: little sand and silt,
trace clay, predominantly sub- Vi L McC
angular and subrounded pebbles Vr 14 —
to 2" size , greyish brown 8
16 —
17.0
SAND: little silt, fine grained,
poorly graded, brown 18
15.0—/ SILT: little sand, trace c|c}r,_L— V&
ML » brown 2l
200 TOTAL DEPTH 20.0' 20
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS e,
AND NORTHERN DEVELOPMENT 2
GRANULAR MATERIALS INVENTORY PR REREEE,
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-2
DATE: FEB. 16, 1973 |LOGGED BY' [¥] PEMCAN O |
DRILLING M : A
G METHOD: g conveNTIonAL [ CAIJ:CSEEﬁSEJ [ oTHER:
p— - GROUND ICE
e | GRam | o MATERIAL DESCRIPTION S N i 5 e
SYMaoL Cihss T Eg{u?
D |£rilﬁf;'?’.§"{‘ : {}
ey oL TOPSOIL: organic, fibrous, Vs
':#"I}E Ve & little silt, dark brown
24 2 —
SILT: little sand, trace clay,
4 - brown 4
| Vs
5 "-fx L 5 =
ML
8 — g2
10 10 -
12 - 125
UF
14 — 14 <
! |i 15.0
TOTAL DEPTH 15.0¢
16 — Lo

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS R
AND NORTHERN DEVELOPMENT i
PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NOQ. 124 HOLE NO. pH-3
DATE: FEB, 16, 1973 [LOGGED BY: X] PEMCAN O
DRILLING METHOD: [ cc:weﬁ‘ﬁlcmm Xl al;ﬁfﬁ?é;ﬂ [] oTHER:
DEPFH UMIFIED GEE%%?TJDL%E SAMPLE | DERTH
{Funr) GROUR MTERH‘\L DESCR[PT!DH GENL i s TYPE [fawr |
SYmMBEOL ELASS | cLasS | cont
0= 0 —
et _;4 OL TOPSOIL: some silt and sand, :
TT ' 10— light brawn /
2 — 9 -
SILT and SAND: fine grained,
ML-5M poorly graded, light brawn e VL
4 - 4 -
6.0 6 -

GRAVEL: little sand and silt,
predominantly subangular and sub- 8
rounded limestone pebbles to 2

GM i Vx | L
size, brown e
10 —
1.0
12
SAND: little silt, trace gravel,
SM-SP fine grained, poorly graded, Nbn| L
brown
14 —
14.0 =

TOTAL DEPTH 14.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN sSeERviceEs 72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-4
DATE: FEB. 16, 1973 [LOGGED BY: ®] PEMCAN 0
CRILING METHOD: O coweﬁ'ﬁnwm & 5'&“4:5%%%%4 [J OTHER:
[fomt) :‘:HIQFI{ GROUP MTERIAL DESCR!FT'DN T¥PE [Fame]
SYMBOL GEN'L MR E5ST'D
CLASS | CLASS | conr.
0—r 0 —
oL TOPSOIL: some silt, little sand, §
organic, roots, light brown
1 - 1.0 ] =
SAND: some silt, very fine
4 grained, poorly graded, light 2
brown
J—fEimny 0 keem——— 3 -
- little silt and gravel from 3.0', NF | VL
fine grained, poorly graded,
subangular and subrounded
4 pebbles to 2" size, brown 4 —
5= =
6 6.0 & 4
H ML SILT: little sand, trace clay, s | L
brown
7 -t 7.0 7 -
TOTAL DEPTH 7.0¢

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E "
PEMCAN SERVICES 72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-5
DATE: FEB. 16, 1973 [LOGGED BY: [x PEMCAN O
DRILLING METHOD: ] CONUEﬁllﬁrDNAi X gr‘RRCLRJEIETgE [J OTHER:
DERTH CcoNDITions: s
P MIFIED ME ]
), [ Stams | SEEE MATERIAL DESCRIPTION st | re Leor| e | oers
SYMEOL CLASS | CLASE | cone
G "‘".—-"3'5 ﬂ =t
el OL Lid TOPSOIL: little silt, trace
' T_scmd, organic, light brown [
SAND: some silt, oceasional 2
SM pebbles to 1" size, brown
4.0 . 4
GRAVEL and SAND: medium to
coarse grained, well graded, NF | v 6
CW-GM predominantly subrounded and
' subangular limestone and dolomite
with quartzite pebbles ta 2" size, 8 —
grey, boulders at 11.0" MC
GS
o
1.0
TOTAL DEPTH 11.0°
12 < 12
14 14 -
16 — 16 —
- -1

GOVERWNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"EM“A” SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-6
DATE: FEB. 16, 1973 [LOGGED BY: [3] PEMCAN O
DRILLING METHOD= [ conveNTIonaL X CIRCULAT O [ OTHER:
DEPTH UMNIFIED ngﬂ%ﬁ:nngﬁf SAMPLE | DERPTH
(faur] | GRAPH GROUP MATERIAL DESCRIPTION TYRE | {fanr)
SYMaEO0oL SYMEBOL GEN'L MRC. | EST'D
CLASS [ CLASS | cowr
G =
OL TOPSOIL: some silt and sand,
btk organic, roots, light brown S
2
SAND and SILT: fine grained,
poorly graded, light brown VL
SM-SP £ =
&
- NG
g —
GRAVEL: little sand, trace silt,
: fine to medium grained, well
50 _ graded, predominantly subangular
= GW-GM and subrounded limestone and s 1o
quartzite pebbles to 13" size,
grey
MC
13.0 ==
ML SILT and SAND: trace clay, Wi 14 —
brown
—1 5.0
TOTAL DEPTH 15.0¢
16 — 18
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT Ep " o gt
MCA L= ICES
GRANULAR MATERIALS INVENTORY N itk
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-7
DATE: FEB. 16, 1973 [LOGGED BY ] PEMCAN O
PRILLING; METHOD: [ conveNTionaL O] ClRcSEATION O OTHER:
DERTH UNIFIED Gggﬂﬁrmh? SAMPLE | DEPTH
[Fau ::,:‘AFH GROUP MATERIAL DESCRIPTION TYEE | (famt)
0| Svusor Class | ciass | Ene
0 ~fopres 0
Tl oL TDPSF}IL: sﬂme'siF’r, little sand, NF
s organic, roots, light brown
2 — =
ML SILT and SAND: fine grained, £
poorly graded, brown
3.5
SAND: ftrace silt, fine to medium 4 —
- grained, poorly graded, brown
- little gravel from 5.0' to 7.0
Wi L 6 —
g
1 SM-SP
10 4
12 —
UF
14 —
15.0
TOTAL DEPTH 15.0"
16 Ty
- l =1

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

=
I PEMCAN SERVICES ‘72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-8
DATE: FEB. 16, 1973 [LOGGED BY: 7] PEMCAN O
DRILLING METHOD: [g) CDM‘JEﬁsI'IFrGNAL O cifcliasion [ oTHER:
DEPTH UNIEIED GEEHI*;?HD:‘IEE SAMFLE | DEPTH
(faar) | SEEP | Gaous MATERIAL DESCRIPTION ; TYPE | {feas]
0 —reremres 0 —
= - :
; TOPSOIL: some silt, organic,
S Gk roots, brown Ve JE=M
1 — ; flr
firhes
eSdA e
24 2 -
SILT: some clay, medium plastic,
light brown
3 q —
ML NT L
4 4 —
5— 5
6 — S e B e s e s s e e — 6 —
- becoming high plastic and
brown from 6.0°
8 L 8.0 8 —
TOTAL DEPTH 8.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 124

HOLE NO. DH-9

DATE: FEp. 16,1973 [LOGGED BY' (g PEMCAN

AlIR REVERSE

PRILLING METHOD: ccweﬁlﬁcwm O circutation [ OTHER:
DEFTH UNIFIED GE%H-‘%?TFDNS SAMPLE| BERTH
{foer) ;:{i:ﬁ GROUP MATERIAL DESCRIPTION =) TYPE | (feur]
SYMEOL Coass | ciass
0 - 0
%g;:{ OL TOPSOIL: some silt, organie, 3?
| | I'D_\ roots, greyish brown
2 — * 2
ML SILT: some sand, light brown N
4 — 4
5.0
SAND: frace silt, fine grained, 6
S M-SP poorly graded, brown Vi
8
2.0

greyish brown

GRAVEL: little sand, trace silt,
GM predominantly rounded to sub-
angular pebbles to 13" size,

SM SANMND and SILT: brown

UF

16 =

TOTAL DEPTH 15.0'

10

12

14

16

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES "“"72"
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. DH-10

DATE: £pp, 16, 1973 |LOGGED BY: [ PEMCAN O

DRULING METHOO R CDNVEW‘IFIDNAL ] 3'&%351%55 [J OTHER:

DEFTH UMIFIED GE%LPH?TWH:EE SAMPLE | DEPTH

ttowr | Ghams | (S MATERIAL DESCRIPTION TPE | froet)
g St cenL | NaC | Estn

ﬂ CLass [ CLaSS | conT,

P oy e
EERan Pt PEAT: organic, fibrous, muskeg,
[ I.G—\l dark brown '
2 - v
ML SILT: some clay, occasional
pebbles to 1" size, light brewn
4 — 4 =
________ Bl e s e e o
- some clay and sand pockets,
B rust specks, occasional pebbles 6
to 1" size, medium brown, N | L
from 5.0"

8 — ML-CL (TILL) 8
10 < 10 —
12 ! 12.0 . 12

TOTAL DEPTH 12.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY

124-13




DETAILED DRILL HOLE LOG

SITE NO, 124 HOLE NO. DH-11
DATE® FB. 16, 1973 [LOGGED BY: [f PEMCAN [
AR R G D conveNTiona, X g‘n’rfr:ﬁfiﬁéil [] oTHER:
DEPTH UM IFIED GE%%%?TIDLCSE SAMILE | DEPTH
lfnar) 5'“::" GROUP MATERIAL DESCRIPTION TYPE | {feur)
A I Coass | cuass i
o Pt i
0.5 PEAT: organic, fibrous,
_\ muskeg, dark brown /‘
9
GRAVEL: some sand, little silt,
occasional sand layers, pebbles 4
to 23" size, few cobbles, rust
brown
&
Nf | L
| GW-GP
B —]
10
12—
UF 14
16.0 16 —
TOTAL DEPTH 16.0¢

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
ANMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvVICES “"72"
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SITE NO. 124

DETAILED DRILL HOLE LOG

HOLE NO. DH-12

DATE: FEB. 16, 1973 [LOGGED BY: X PEMCAN ]

DRILEING METHOD" ) conMRonin 0 AR AEESS, [ oreee
DEPTH UNIFIED “conbirions" SAMPLE | DERTH
[Fant) :::PH GROUR mTERlAL DESCR'PT[DN TYPE {Fewmt])
THECL | symsol CLASE | conn
0+ ' 0 -
R Pt v PEAT: orgonic, fibrous, ™
l' ' _\ muskeg, dark brown
2 l 5 -
| om SILT: light brown Vel L
Ak~ P S 1. i
- becoming sandier, coarse
grained, poorly graded from
5 = ML-5M 4.0" to 2.0', medium brown UF & =
83— 8 —
———————— e S
- becoming clayier from 9.0’
e (TILL) T
ML-CL
12 4 | 12.0 12 —
TOTAL DEPTH 12.0¢

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMEMT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"
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SITE NO, 124

DETAILED DRILL HOLE LOG

HOLE NO. B A

DATE: Fpg, 28, 1973

LOGGED BY: ] PEMCAN (X ACRES CONSULTING SERVICES

DRILLING MET : AlR
ETHOD: i CONVENTIONAL [ é‘a’p?cﬁfi?ﬁ‘éi [J OTHER:
GROUND ICE
DERTH UNIFIED £o £
ttoan ['crare | CLCH MATERIAL DESCRIPTION e et o
- SYMBOL cGLE:sr; cﬂif ' E;r*g
S MT.
0 —
1
Brown sendy gravel with large
GM 9 3
cobbles INf
5 _
g
A
vl
5.0 Al 5o

END OF HOLE 5.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 124

HOLE NO. B D

DATE:

FEB. 28, 1973 |LOGGED BY: [ PEMCAN X ACRES CONSULTING SERVICES

DRILLING METHOD: X

AR A|R REVER
convenTionar [ ElRcULAT On [ OTHER:

DEPTH
|Feer]

0

UMIFIED

SRR ) e MATERIAL DESCRIPTION

SYMEOL

S5YMEBOL

GROUND

CONDITIONS SAMPLE

ICE

GEN'L | M.RC
CLASS | CLASS

TYPE
EST'D
CONT

DEPTH
[Feat)

10

12

14

16 —

£, Ju—— Brown fine to coorse sond
and gravel
(Very dense)

SP

UF

15.0
END OF HOLE 15.0'

0 —

10 —

14

16 —

GOVERNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"
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DETAILED DRILL HOLE LOG

SITE NO. 124 HOLE NO. BT 1
DATE: MAR. 2, 1973 |LOGGED BY: [ PEMCAN B ACRES CONSULTING SERVICES
R : :
PRILLING METHOD: [ conveRTionar [ &R-BENERSE, X1 ovHER:  Trench Pit
DEFTH s UMIFIED GE'%I:I%THQLEE SAMPLE | DEPT
oy, | SRR | R MATERIAL DESCRIPTION — Tvee | (teer)
SYMact Coass | cuass ot
0.
SM E:cwr:‘, fine silty sand with some Nbn
ganic matter
i o
2.0 9
Brown sand and gravel
GP s | 3 —
NF 45
E o
5.5
END OF TRENCH 5.5'
6 & =
| ]

SGOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SeERvVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 124/DH 1 124/DH 5 GSC/GM 25
Sample Depth (Feet): 2.0 6.0-10.0 -
Meisture Content (%): - 3.3
lee Content (%): - - =
Organie Content (%): 2.4 -
GRAIN SIZE DISTRIBUTION:
Fo irna Sand 103 izes 1
e A Coarse l:||Mn|:lll.|i1‘ |F|na l:nnrf:I|andlu:| Fing A Bl
Selve Sizas
IDG{!Z!rll _I "3 s . 'I[ﬂ\“ ®ap I'|'4t|:| 'Eu'sglf"enal - I |
soll \=‘1l| | Il [T UL | '
5 k“"'--. I N - "r '
- . ::\ i ‘:\" |[~ . I -
yman s el |
L | 5 |
EEU \l‘.\. 11 \\‘J; ] \\
= |
B \SS=DH5 [ | [ I~ 3
.E.q,u \ \R"'\J | [ |
=01 [N 5T
an | II|. “"\ | I~
. GSC/GMN 2 547\ i T | Wi I~ I M.
f e \ T N RS TR ~{IT]
Il b BN I a2 T
o T e S
— | il ! 1 | [1EEE I:""'l-u-,h_ || |
. T T Iil;' IET
100 10 0 a-1 eal ool 0+-0001
Grain Size — Millimatras
AGEREGATE FINE AGGREGATE
====—————== Porticla size limits of frost susceptible maoteriols

PETROGRAPHIC ANALYSIS: (124/DH 5 @ 8.0'-10.0")

Limestone and dolomite 48 .8%
Quartzite 22.79%
Igneous 9.3%
Chert 2.9%
Deleterious
Calcareous siltstone and sandstone 7.2%
Ferruginous siltstone, sandstone and
iranstone 9.1%

12419




SUMMARY OF LABORATORY TEST DATA

Sample Location: 124/374 BT 1
Sample Depth (Feet): 3.5

Moisture Content (3):

lce Content (%) -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

G | =i L izes Silt Sizes :
i el T:ﬂ_ﬂr?!slliﬂldldu__lFlnl {_‘.nur:ql Mediom I Fine Gloy, Sizes
Selve Sizes
O B -l o L, "0 "z0 "s0"s0%ioo *zoo
| | |||1 [ !’-! | R | HITTTT T [T1 [
| | Y1 | | L | ] |
a0 T v -
\.\ e > |
L% ™ 1
a0 ‘\ \.‘ N TR
1 h | |
TO \\ .\ \‘-
] N b I
M, Y
:EO | N Y ~ 1]
s e IR N ] ] |
- 37A BT My =S M
40 l AN “ .
i b 1S \" |
= N Tn | =)
EED N I[ -\1-.. ~ |l
= ~
f20 I\"\ - M
= h, P | H
1 1
J I, %
i 1101 5 T T T TN TR i e :
D||| 1T} I WHLTE 11 A [ 1] | [
1ao 1o o o o-ai [+2n]4]] 000l
Grain  Size — Millimetras
AR E FINE AGGREGATE
—————————— Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
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SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Sample Depth Moisture Content
Location {Fr.) (%)
124/DH 1 13.0 3.2
124/DH 3 2.0 5 B
124/DH 6 12.0 37

124-21




SITE NO. 125

LOCATION

Located approximately 12 miles northeast of Camsell Bend on the east side of the Mackenzie
River and within the flat terrain of the Great Slave Plain, Site 125 consists of o bedrock ridge,
1 mile in length and less than % mile in width, covered with glaciolacustrine deposits.

The proposed Mackenzie Highway right-of-way at Mile 372 is located approximately 55 miles
east of Site 125.  The direct distance fo the propesed gas pipeline route is in excess of 11
miles.

e All weather road 000 .. Required access

—————— Existing trails and cutlines -— . —. Site limit

==ssssmsunsx Proposed Gas Pipeline ——=—=— Proposed Mackenzie Highway
Airphoto No. A22933/142 Approximate scale: 1" = 3,000

125-1



&
PEMCAN SERVICES

GEMNERAL

Site 125 encompasses a bedrock ridge rising abeve the flat surrounding terrain which is relat=
ively well drained and covered with mixed stands of spruce, poplar, alder and birch. The

adjacent terrain is poorly drained despite the existence of a small stream along the southwest-
ern side of the ridge. Depressional terrain with thermokarst features exists between the prop-

osed highway route and the site. There are no known critical wildlife areas in the vicinity
of Site 125,

According to geological investigations, the ridge consists of Upper Devenian |imestone inter—
spersed with siltstone and shale. The bedrock is, however, completely covered by glacio-
lacustrine sediments and bedrock outcrops were not noted during the field reconnaissance.
The thickness of overburden may curtail the exploitation of the site. Therefore, Site 125 is
rated as a fair prospect.

Open water was encountered along the access routes to the planned drill hole locations which
prevented any detailed winter investigations. Access to the site from the proposed Macken-
zie Highway crosses depressional, poorly drained and locally thermally sensitive terrain.

———— All weather rood 0 e Required access

————— Existing trails and cutlines ~—— ——- Site limit

saasssnsssan Proposed Ges Pipeline — == == Proposed Mackenzie Highway
Section of Map Ne. 95 J Scale: 1:250,000
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SITE NO. 126

LOCATION

Located approximately 8 miles south of Willowlake River and 4 miles east of the Mackenzie
River, Site 126 consists of a bedrock ridge covered with

glaciolacusirine deposits.

The proposed Mackenzie Highway right-of-
east of Site 126.

way at Mile 377 is located approximately 4% mi
miles.

IEE
The direct distance to the proposed gas pipeline route

is approximately 113

——m—— All weather road

—————— Existing trails and cutlines
SESEEEEn O Prnposed Gm PEPEHHE

sereeeiio Required access
s = Site |imit
——=—— Proposed Mackenzie Highway

Airphoto No. A22933/227 Approximate scale: 1= 3,000

126-1
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P PEMCAN SERVICES

GENERAL

Site 126 encompasses a bedrock ridge approximately 3 miles in length and nearly 3/4 of @
mile in width. The ridge rises relatively steeply on its east side above the flat and depres-
sional Great Slave Plain. However, the ridge ascends relatively gently at other points
along its perimeter. The ridge is relatively well drained and is densely vegetated, while
the surrounding terrain is poorly drained with frequent thermokarst features. There are no
known critical wildlife areas in the vicinity of Site 126.

According to geological investigations, the ridge consists of Upper Devonian |imestone inter-
spersed with siltstone and shale. No sizable outcrops of the limestone were encountered dur—
ing the field reconnaissance. The shale interbeds may be quite frequent, which would con-
siderably decrease the quality of manufactured granular materials. Moreover, the bedrock is
covered with a relatively thick layer of overburden which in turn may curtail the economic
exploifation of the source. Therefore, Site 126 is rated only as a fair prospect.

The planned drilling could not be accomplished because of open water encountered on access
routes fo the site. Access to the site from the proposed utilities will be extremely difficult
and will require construction of an access road across thermally sensitive terrain.

LEGEND
e e e Al weather rood seeensaeoenne- Required occess
————— Existing troils and cutlines ~——-——- Site limit
esssssnsssas Proposed Gas Pipeline —— == Proposed Mackenzie Highway
Section of Map Ne, 95 J Scale; 1:250,000

126-2



SITE NO. 127

LOCATION

Located approximately 1% miles east of the Mackenzie River, between Camsell Bend and
the Willowlake River, Site 127 consists of g large bedrock ridge covered with glacio-
lacustrine deposits,

The proposed Mackenzie Highway right-of-way at Mile 383 is located approximately 4%
miles east of Site 127, The proposed gas pipeline route runs approximately 5% miles east
of the site area.

e All weather road sseeceveoo Required access

—————— Existing trails and cutlines  +e—= . —. Site limit

EEssmsEENEEE . Prﬂpnﬁ&d Gm PTPE”HE‘ — N — Prﬂpﬂﬁﬂd MﬂckEHZiE Highwa}r
Aimhote No. A22933/228 Approximate scale: 1" = 3,000

127-1
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P PEMCAN SERVICES

GENERAL

Site 127 consists of a bedrock ridge which forms o relatively prominent feature s it rises
well abave the adjacent flat and partly depressional terrain. According to geclogical
investigations, the ridge is formed by Upper Devenian |imestone interspersed with siltstone
and shale. The ridge itself is fairly well drained and densely vegetated with good stands
of poplar, alder and birch. The adjacent terrain i poorly drained with frequent thermo-
karst features, especially on the west side of the ridge. There are no known critical
wildlife areos in the immediate vicinity of Site 127,

Limestone with minor siltstone and shale inclusions should be suitable for manufacturing
various construction materials, such os general fill, base end possibly surface course agg-

regates. The development of the site would require a quarry operation including blasting
and crushing.

The bedrock, however, is covered with o relatively thick layer of overburden which may
limit the economic exploitation of the source. Planned drilling to determine the actual
overburden thickness was not possible because of open water in the thermokarst terrain.

Similarly, access to the site from the proposed utilities will be extremely difficult because
of the thermally sensitive terrain.

Therefore, Site 127 is considered only to be q fair prospect for manufacturing of construc-
tion materials.

== All weather roed 00 e Requ?retzj access

————— Existing trails ond cutlines  ~——.—: Site limit o
wessuenavnas Proposed Gas Pipeline = Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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SITE NO. 128X

Located 14 miles south of the Willowlake River and less than 2 mile west of the proposed
Mackenzie Highway at Mile 381, Site 128X consists of a group of flat topped erosional
remnants of the glacial till sheet,

Type of Material: Glacial Till; partially reworked.
Estimated Volume: Mot applicable,
Assessment: Site 128X is not recommended for development because

materials of granular quality were not established during
the field drilling program.

= = = Al weather rood seraseesseess Required access
————— Existing trails and cutlines  -——+——-Site limit
sesssnseness Proposed Gas Pipeline + == === Proposed Mackenzie Highway
@ DH Drill Hole TP  Test Pit
Airphote No. A22934/6 Approximate scale: 1" = 3, 000

128-1
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P PEMCAN SERVICES

ENVIRONMENT

Site 128X is located 14 miles south of Willowlake River and less than 1 mile west of the
proposed Mackenzie Highway right-of-way at Mile 381. The site area, which is approx-
imately 13 miles in length and 1 mile in width, encompasses o group of flat topped, eroded
till ridges which rise 10 to 20 feet cbove the adjacent terrain. The terrain to the west ic
poorly drained and consists of peat and muskeg bogs with numerous small lakes and ponds.

The till ridges are topped with reworked till material containing localized shallow patches
of gravelly outwash material. The site area is overlain by topsoil, generally less than 1
foot in depth, which supports dense elustered growths of birch and poplar and light growths
of spruce.

There are no known eritical wildlife areas in the immediate vicinity of Site 12BX.

The only existing access to the site area from the proposed Mackenzie Highway right-of-
way or CNT pole line consists of seismic cutlines.

DEVELOPMENT

Site 128X is not recommended for development because materials of granular quality were
not established during the winter drilling program.

128-2



DETAILED DRILL HOLE LOG

SITE NO. 128X HOLE NO. DH-1
DATE: FEB, 15, 1973 [LOGGED BY: [¥] PEMCAN O |
DRILLING. METHOD: ] cDWEﬁ'FlDNAL O cﬁll&gﬂﬁgﬁ [J oTHeR:

DEPTH
{Feamt)

Ceorn ] GROUND _ICE
(oot | RATH | GRTED MATERIAL DESCRIPTION = e e
SYMBOL CLAEs | SURL: | BRI
5 . CLASS | CONT.
% ; %“ OL e TOPSOIL: organic, black
7|
ML SILT: some clay, light brown Vs | H
4_ |1
= 5.0
SAND: some silt, medium
SM-SP brown
9.0 UF
10 H
SILT: some clay, medium
ML brown
12 . 12.0

TOTAL DEPTH 12,0

[

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"
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DETAILED DRILL HOLE LOG

SITE NO. 128% HOLE NO. DH-2
DATE® FEp, 15, 1973 [LOGGED BY: [7] PEMCAN 0O
RILLI :
DRILLING METHOD? [3) ccmveﬁmc}mm O glff&fﬁ% [] OTHER:
DERTH . UNIFIED GE?:%%ETIDLCEE SAMPLE | DEPTH
tear) | SRAPH | P MATERIAL DESCRIPTION TYPE | (fear)
SYMBOL EE:'SLS E':",:fs E?ME
=i L L L .
s Pt RS
¥ i 0.5 PEAT: organic, fibrous,
_\ muskeg, dark brown [
9 - Ws H 2=
SILT: some clay, light brown
4 — et e 4 —
- little sand, sensitive, medium
brown from 4.0
& — (TILL) & —
ML
Gy UF 8 —
10 10 4
12 12.0 12 =
TOTAL DEPTH 12.0¢
—I =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

| PEMICAN sSeRvices 72"
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DETAILED DRILL HOLE LOG

SITE NO. 128X HOLE NO. DH-3
DATE: FEB, 15, 1973 [LOGGED BY: [X] PEMCAN (5]
DRILLING METHOD: %] o nyehifional O CIRCOLAT N [ OTHER:
DEPTH UM IEIED GE%&%ETIOLEE SAMFLE | DEFTH
(o) ;:{:‘;’: caous MATERIAL DESCRIPTION TYPE | (famr)
sTMBOL Class crass | conn
S 0=
‘%gﬂ CM-GP GRA"IJ.’EL: some silt, little sand, ; NF| L
a0 organic, poorly graded, rust brown
2 o 2.0 2
SILT: some clay, occasional L-M
A pebbles to 1" size, light brown Ws .
B D s i s b s i
- some sand, occosional pebbles
6 to 1" size from 5.0, medium & —
ML brown
(TILL)
8 — g
UF
10 — 10 —
12 12.0 12
TOTAL DEPTH 12.0'

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT

PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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SITE NO. 128X

DETAILED DRILL HOLE LOG

HOLE NO. DH-4

DATE: Egp. 15, 1973

LOGGED BY: X PEMCAN M

DRILLING METHOD: [ conventionar O &RcSEATIoN O oTher:
DEFTH UNIEIED GE%E!%?T’DIN%E SAMPLE | DEPTH
{Four] WEARH GROUP MATERIAL DESCR'FT!DN TYPE |'I_.|. t
S¥YMEO GEN'L | MR, 3 k.
SYMBOL ¢ | esro
CLASS | cLASS | con.
0 0 —
GRAVEL: some silt, little sand,
| GM-GP trace organic, poorly graded,
2 5 rust brown P
- SILT: some clay, frequent 4—
[ pebbles to 1" size, medium
l brown
E Nf |L=M
| TV £ 5 S e e P SR e s
- occasional pebbles to 1" size [
8 - from 7.0 8
(TILL)
10 — 10 —
12 12.0 12 <
TOTAL DEPTH 12.0
— —
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E "
PEMCAN EERVICES 72
GRANULAR MATERIALS INVENTORY
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SITE NO. 129

LOCATIOMN

Located within the broad Mackenzie River channel, approximately 10 miles upstream from
the mouth of Willowlake River, Site 129 encompasses the southern tip of McGern Island. The

island is separated from the east bank of the Mackenzie River by a channel in excess of %
mile in width.

The currently proposed Mackenzie Highway right-of-way at Mile 386.6 is located approxim-

ately 5 miles east of Site 129. The proposed gas pipeline route runs approximately 8% miles
east of the site area.

LEGEND
v e e Al weather road ses----oooo. Required access
—————— Existing frails and cutlines  .— . —. Site limit
==ssn==as==s Proposed Gas Pipeline === Proposed Mackenzie Highway
Airphoto No. A22934/3 Approximate scale: 1" = 3,000
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E PEMCAN SERVICES

GENERAL

The site area, approximately 13 square miles in size, encompasses the southern tip of McGern
Island which is connected with the main island section with a narrow isthmus. A narrow , gravel

paved beach covers the island shorelines. The steep western banks of McGern lsland have ex—
perienced extensive sloughing.

On the basis of the pits dug on the main portion of McGemn Island, o relatively thick layer

of stratified alluvial silt forms the upper part of the soil profile which in turn supports good
stands of spruce mixed with poplar and birch. Gravel, sand, silt and clay mixtures with thin
sand and gravel pockefs are indicated at greater depth within an area outlined on the airphotfo.

These materials would be suitable for fair quality general fill. There are no known critical
wildlife areas in the immedicte vicinity of Site 129.

The exploitation of materials from this site would be, however, curtailed by difficult access
and fransportation invelving the river arm crossing. Existing seismic cutlines connecting the
proposed utility lines with the river bank traverse poorly drained and locally thermally sensit-
ive terrain.  Because of the foregoing and with respect to the vicinity of the river channel,
Site 129 is not suggested for development.

LEGEND
e = A || weather road seesvseeenns Required access
————— Existing trails and cutlines ——-——- Site limit
ssssssssasss Proposed Gas Pipeline v Proposed Mackenzie Highway
Section of Mop MNo. 95 Scale: 1:250,000



SITE NO. 130X

Located approximately @ miles south of the Willowlake River and 1 to 2 miles west of
the proposed Mackenzie Highway at Mile 384.5, Site 130X consists of two erosional
remnants of the glacial till sheet.

Type of Material: Glacial Till; sand, silt and clay interspersed with pebbles

Estimated Volume: Not applicable

Assessment: Site 130X is not recommended for development because materials
of granular quality were not established by the field drilling
program.

v e e Al weather road 0000 eeeeeceeinn Required access
————— Existing trails and cutlines  -——:——-Site limit
saassssnnssas Praposed Gaos Pipeline === — == Proposed Mackenzie Highway
@ DH  Drill Hole 4 TP  Test Pit
Airphoto No. A22934/4 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 130X is located 9 miles south of Willowlake River and consists of two erosional
remnants of a glacial till sheet. The areas designated as "a" and "b* on page 130-1,
are located 1 and 2 miles respectively, west of the proposed Mackenzie Highway right-
of-way at Mile 384.5. The adjacent terrain is slightly depressional and consists of
muskeg bogs exhibiting thermokarst features. Area "b" is more pronounced and better
drained than area "a", and may be topped with a thin veneer of reworked till material
or outwash material. A small creek which flows between the two portions of Site 130X
was unfrozen and prevented access to area "b" during the winter drilling program.

The glacial till material consists of a heterogeneous mixture of sil¥, sand and clay inter-
spersed with numerous pebbles. The till stratum, which was frozen to depths of 5 to 7

feet below existing ground surface, exhibited very low ground ice content. A layer of
organic topsoil, generally less than 13 feet in thickness, supports moderately dense growths
of spruce with scattered clusters of birch.

There are no known critical wildlife areas in the immediate vicinity of Site 130X.
The only existing access from the proposed Mackenzie Highway right-of-way or CNT pole
line to the site area consists of a seismic cutline, The seismic cutline traverses the muskeg

terrain between areas "a" and "b" and would restrict any future access to area "b" to the
winter months.

DEVELOPMENT

Site 130X is not recommended for development because materials of granular quality were
not established during the winter drilling program.
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DETAILED DRILL HOLE LOG

SITE NO. 130X HOLE NO. DH-1
DATE® peg, 15, 1973 |LOGGED BY: ] PEMCAN O
DRILLING METHOD: [®) conveRtionar. ) Sifcararon [ OTHER:
DEFTH UMIFIED GE%&%ETIDﬁiE SAMPLE | DERTH
[Fast] ::";':1 GROUP MATERIAL DESCRIPTION . 5 TYPE | [faer]
SYMBOL const | Etass SONT
0 Eee o
oL TOPSOIL: organic, black
[ 1.5 k
2 — 2
A SILT: some clay, occasional
pebbles to 3" size, medium Nbel L 4
brown §i
(TILL)
6 — ML-MH 6
|
g8 g8 —
10 - L 10 —
12 12.0 =
TOTAL DEPTH 12.0' ¥
. _

GOVERMNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SerRviCcEs "7a2"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 130X HOLE NO. DH-2
DATE: rgp, 15, 1973 |lOGGED BY: ] PEMCAN  [J
DRILLING METHOD' 7] CDNUEﬁJl'IgI{}NAL O é:iﬁcﬁfi?rpltgi: [] OTHER:
DEFTH uéﬂﬂir;[:f]ﬂfllgi £
P = AMFLE PTH
lraar) | CRAPH [ UNUTIED MATERIAL DESCRIPTION T ivee | 1rocs)
STHESL | svmsol CLaSS | CLass | eouT,
0 —frerr 0 =
g OL e TOPSOIL: oraanic, black
2~ %
SILT: some clay, few pebbles, NFEL L
medium brown
4 (TILL) 4
ML-MH - wet from 5.0
b — & —
8 — 8 —
UF
10 —‘! 10 -
12 12.0 15 -
TOTAL DEPTH 12.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvICEs "7z2"
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SITE NO, 131X

Located approximately 8 miles south of the Willowlake River and 4 miles east of the proposed
Mackenzie Highway at Mile 386, Site 131X consists of two narrow and eroded till ridges
which are adjocent to an erosional gully.

Type of Material: Glacial Till; surficially reworked.
Estimated Volume; Not applicable.
Assessment: Site 131X is not recommended for development because

materials of granular quality were not encountered during
the winter drilling program.

o e A | weother road sesnreereeen Required access
————— Existing trails and cutlines  *——<——:Sjte limit
sxssssssssss Proposed Gos Pipeline +==m———-=-Proposed Mackenzie Highway
@ DH Drill Hole TP Test Pit
Airphoto No. A22889/60 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site 131X is located approximately 8 miles south of the Willowlake River and 4 miles eqst
of the proposed Mackenzie Highway right-of-way ot Mile 386. The site consists of two
narrow ridges which are located adjacent to an erosional gully and are approximately &
and 1 mile in length, respectively, and vary from 200 to 500 feet in width. These ridges

are well drained and the adjacent terrain, consisting of an eroded glacial till plain,
exhibits good drainage to the southwest.

Site 131X consists, primarily, of glacial till overlain by a very shallow layer of reworked
till or gravelly outwash. This gravelly surficial layer is poorly graded and high in silt
content. A layer of topsoil, less than 1 foot in depth, covers the site area and supports
dense growths of spruce attaining heights to 20 feet and trunk diameters to & inches.

There are no known critical wildlife areas in the immediate vicinity of Site 131X.

The only access to the site area from the CNT pole line or proposed Mackenzie Highway

right-of-way consists of seismic cutlines. The proposed gas pipeline route is located less
than 2 mile to the east of Site 131X.
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En.—_ “l‘ R rd
E /I “"‘
|. I k:{,i-ﬁ'a&:su.
LEGEND
e e A || weather road -+esrnanenene- Reguired access
————— Existing trails and cutlines -——-——- Site limit
------------ Proposed Gas Pipeline —— — = Proposed Mackenzie Highway
Section of Map Ne. 95 J Scale: 1:250,000
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DEVELOPMENT

Site 131X is not recommended for development because materials of granular quality were
not encountered during the winter drilling program. The surficial layer of reworked till
could be utilized for very marginal embankment fill material.
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DETAILED DRILL HOLE LOG

SITE NO. 131X HOLE NO. DH-1
DATE: FEB. 15, 1973 |LOGGED BY: [} PEMCAN O
DRILLING METHOD: 19 ¢onveNTionar O ClRcOLAT ON [ OTHER:
DEPTH EETY UNIEIED GEE‘)L:J'EE:TJGII‘IESE SAMPLE | DEPTH
{funr] GHOUR MATERIAL DESCRIPTION TYPE | (Faer)
IYMBOL SvmBOL GENL MRS E5T'D
CLASS | CLASS | CONT
0 —
oL ” TOPSOIL: organic, dark brown NFf| L
e
GRAVEL: some silt, little sand,
Lot frequent pebbles to 11" size,
i1 GM-GP occasional boulders, medium Vs |L-M 4 =~
: brown
{(Rewarked Till)
& —
7.0
8 —
SILT: some clay, trace of rust
ML and coal specks, frequent pebbles
10 = to 1" size , occasional boulders, 10 -
medium brown
(TILL)
12 i2.0— 12
TOTAL DEPTH 12.0¢

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E
PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 131X HOLE NO. DH-2
DATE® rEB, 15, 1973 |[LOGGED BY: X PEMCAN 0O
GRILLING METHOD" B corvvelons, O AR et O orvee
DEPTH UNIFIED Gtgi%TTIULCEE SAMPLE | DEPTH
lfaur) ;i«::ﬂ GROUP MATERIAL DESCRIPTION 3 = | TYeE | (hwar)
- SYMEOL Cuass | cLase | cony
g 0 =
; rl‘st' oL TOPSOIL: organic, black N
FrTT 1.0
|
2-(11[1| 2 -
a SILT: some clay, little sand,
! frequent pebbles to 1" size,
e i medium brown 4 -
& ML Vs [L-M 6 —
- trace rust and coal specks
from 7.0
8 (TILL) B —
10 - 10—
12 2.0 12 —
TOTAL DEPTH 12.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MNORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY PEMCAN SERVICES 78
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SITE NO., 132X

Located on McGern Island opposite the mouth of Willowlake River af Mile 394 on the
proposed Mackenzie Highway, Site 132X consists of a slightly elevated fluvial floodplain.

Type of Material: Sand; varying silt content, fine grained, poorly graded.
Estimated Volume: Not applicable.
Assessment: Site 132X is not recommended for development because

granular quality materials were not encountered during
the field investigation; also, access to the site area is
very difficult.

Willowlake River®
% Tt
Ph L

5 'F"" Mockenzie River
= Al| weather road 00 eeeeenans *++ Required occess
————— Existing trails and cutlines  -————-Site |imit
==sssnsnaens Proposed Gas Pipeline »====— - Proposed Mackenzie Highway
@ DH  Drill Hole & TP Test Pit
Airphoto No. A22933/106 Approximate scale: 1" = 3, 000"
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PEMCAN SERVICES

ENVIRONMENT

Site 132X is located on McGern Island in the Mackenzie River Channel and opposite the
mouth of the Willowlake River ot Mile 394 on the proposed Mackenzie Highway route.

Site 132X consists of a slightly elevated and better drained portion of the active floodplain,
approximately 2 miles in length and Z to 1 mile in width, which is comprised of fluvial
deposits. The site area exhibits fair surficial drainage into the adjacent river channels.

The material in the fluvial deposits consists primarily of fine grained, poorly graded sand
with a highly variable silt content. Thin layers of clay are interspersed within these sand
deposits at various depth intervals. The exposed, steep cliff faces along the eastern shore-
line of McGern Island have been surficially reworked by wind and water and exhibit slightly
coarser graded sand in the initial 1 to 2 feet of the stratum. An organic topsoil layer, less

than 1 foot in depth, overlies the site area and supports moderately dense growth of spruce,
birch and poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 132X,
The only access to the site area is by water and necessitates the crossing of the east or west

channel of the Mackenzie River. Therefore, Site 132X is relatively isolated and difficult to
approach .
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LEGEND
e e . A|| weather road sessenannins Required aceess
————— Existing troils and cutlines -——-——- Site limit
- Proposed Gas Pipeline w— == Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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DEVELOPMEMNT

Site 132X is not recommended for development because materials of granular quality were

not established during the field investigation and the acecess to this site is very difficult
involving a major crossing of the Mackenzie River.
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DETAILED TEST PIT LOG

132X/TP 1
: 0.0 " ;
(oL Topsoil; organic, roots, black
£ — 0.6
c |
g |
E : (SP) Sond; trace silt, fine to medium grained,
% k poorly graded, occasional pebbles to 3 in size,
dense, damp, medium brown, silt-clay layers
and lenses, grey, 4" - 7" thick at 2.5
st
132X/TP 2
0.0

Gravel and Sand; little silt, fine to coorse

1.0 grained, well graded, very dense, pebbles to 2"
in size, occasional cobbles and boulders
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 132%X/TP 1 132X/TP 2
Sample Depth (Feet): 3.0 1.0
Meoisture Content (%): - a

lce Content (%): - -

Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

Sand _Siz St Sizes
Groval Sizes TR !'F‘i" RIS |‘FI" Cley Sizes
[ Selve Sizes
St A "2 "0 35 "5 "50"i00 “poc
i 1 Lﬁ‘ﬁ“——-: AT T Y T ] | R S
ool [1EIH sJIMTA L TTT T30 | 111
" K L ]
bl
LY e |
= SN —TFZ T S UHPITRE
10 - 1| \\ k\H N \\
Ean k\“u‘_‘h \'\\ KN ]
— h, e
=5D “"--‘\1\. \‘. N
E"n_“_ \"\:.1 \"~ .| \\‘
tao i ! 2
8 \ ~ | N
&s0 VN =TT ~
[ \. [T
| | B
o T TS s ;
= I e T ! . i
oo 0 o ot ool o-oo! 0-000)
Gramn  Size — Milllmatras
ACEHESE FINE AGGREGATE
—————————— Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS: (132/TP 2@ 1.0")
Quartzite 48 .7%
lgneous 29.296
Limestone and dolomite (sound) 19.3%
Chert 1.8%
Deleterious
Siltstone and sandstone 0.9%
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LOCATION

Located within the broad Mackenzie

SITE NO. 133

River channel, approximately 3 miles downstream from

the Willowlake River confluence, Site 133 consists of fluvial deposits forming an island. This
island is separated from the large McGern Island by a narrow and shallow channel and from
the east bank of the Mackenzie River by o channel % mile in width.

The proposed Mackenzie Highway right-of-way at Mile 397 is located approximately 1 mile
east of Site 133. The proposed gas pipeline route runs approximately 2 miles east of the site

ared.

sl =%
LEGEND
—— Al weather rood s+sreeveaee. Required access
______ Existing trails ond cutlines  -— . —- Site limit
sasssssssanas Proposed Gas Pipeline e Proposed Mackenzie Highway

Airphote No. A22933/105

Approximate scale: 1" = 3,000’
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GENERAL

The island, which is approximately 1 square mile in size, is separated from McGern Island by
a & mile wide river channel. A narrow, gravel paved beach encompasses the island perimeter.
The banks of the island, especially on the eastern side, are quite steep.

On the basis of the pits dug on the main portion of McGern Island, a relatively thick layer of
stratified alluvial silt forms the upper part of the soil profile which in turn supports good stands
of spruce mixed with poplar and birch. Gravel, sand, silt and clay mixtures with thin sand and
gravel pockets are indicated at greater depth within an area outlined on the airphoto. These
materials would be suitable for marginal quality general fill.

There are no known critical wildlife areas in the immediate vicinity of Site 133.

The exploitation of materials from this site would be, however, curtailed by difficult access
and transportation, and excessive siltation resulting from excavation. Therefore, the site is
not suggested for development.

———e All weather road =~ sereereneseee Reguired access

————— Existing trails and cutlines —-——:~——- Site limit

R Proposed Gas Pipeline —— == Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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SITE NO. 134X

Located immediately adjacent to the south bank of the Willowlake River and encompassing
the Mackenzie Highway between Mile 393 and Mile 394, Site 134X consists of a slightly
undulating plateau containing deltaic sands.

Type of Material: Sand; little silt, fine grained, poorly graded,
Estimated Volume: Not applicable.
Assessment: Site 134X is not recommended aos o source of granular

materials; however, these fine silty sands may be considered
for use as very marginal fill in the construction of road

subgrades.
244
<4
2,
b m
s - o
e i .
LEGEND
= Al| weather road 0 e Required access
————— Existing trails and cutlines  -=——+——-Site |imit
sssssssscsns Proposed Gas Pipeline = se—ememem- Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22859/94 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 134X is located immediately adjacent to the south bank of the Willowlake River and
encompasses the proposed Mackenzie Highway right-of-way from Mile 393 to Mile 394,

The site, consisting of a slightly undulating, flat plateau which is bordered on the north

by the steep walls of the Willowlake River, encompasses an area approximately 1 mile in length
and % mile in width. The adjacent terrain to the west is slightly depressional with scattered
muskeg bogs and small, shallow ponds indicating terrain conditions which are partially sensi-
tive to thermal erosion. The site area is relatively well drained to the north, east and west
into the watershed of the Willowlake River.

The material in the site area consists of poorly graded, fine to medium grained deltaic sand
with some silt which is generally unsuitable for most construction requirements. |In eddition,
as indicated by the existing slide to the east of the site area, these sands may be sensitive
to sliding if undermined. A layer of topsoil and organic silt and sond, less than 1 foot in
depth, overlies the site and supports moderately dense growths of spruce, pine and birch
attaining heights to 40 feet. These deltaic sands may extend eost from Site 134X along the
southern bank of the Willowlake River.

There are no known critical wildlife areas in the immediate vicinity of Site 134X,
The CNT pole line, the proposed gas pipeline route and the propesed Mackenzie Highway

right-of-way all traverse the site area, which ensures good existing and future access fo the
site area.

DEVELOPMENT

Site 134X is not recommended as o source of granular materials; however, the fine grained
sand with a little silt may be considered for use as a low quality fill material in the construc-
tion of subgrades for roads. The following precautions should be noted if the development of
borrow pits are undertaken in this site.

- The borrow pit areas should be initiated af locations which are removed os far as
possible from the steep banks along the nertheastern perimeter of the site.

- In view of the relatively high maisture content of the in place silty sands, the pit
walls of the borrow areas should be sloped, not exceeding 3 horizontal to 1 vertical,

to ensure stability and prevent localized slides in the pit area.

- The depth of borrow pit excavation will be governed to depths where ground water
seepage is encountered,
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DETAILED TEST PIT LOG

134X/TP 1

Topsoil; organic, roots, black

(SM-5SP) Sand and Silt; fine grained, poorly graded,
layered, light brown

Unfrozen

7.0
134%/TP 2
0.0
3y 4 (OL) Tepsoil; organic, roofs, black
== Th ; ;
(ML) Silt; little sond, powdery, yellow
€L 3.0 ; :
o (SM-5P) Sand and Silt; fine grained, poorly graded,
2 layered, greyish brown
5
7.0
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DETAILED DRILL HOLE LOG

SITE NO. 134X HOLE NO.B E
E:TE- JAN. 30, 1973 |LOGGED BY: ] PEMCAN ACRES CONSULTING SERVICES
ILLING METHOD'R] onvebimionar O ClRCOLATION [ OTHER:
—_— GROUMND ICE
(ary | Oraen [ CREED MATERIAL DESCRIPTION o e e R o
= SYMBOL Ciass | cass conr.
0 -
Pt
B 1' of brown ton soil MNF
2 ol
Sp Fine brown sand (locse)
4 e
& £
8 SP Fine brown sand NFf 8 |
(with some silt) cs
10 10 H
12 12—
14 14 7
15.0
16 END OF HOLE 15,0
- 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAM AFFAIRS

AND NORTHERN DEVELOPMENT E
PEMCAN SERvVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 134X HOLE: NOQ: '€ A
DATE: JAN. 31, 1973|LOGGED BY: g PEMCAN (X ACRES CONSULTING SERVICES
DRILLING METHOD: [7] CC}N'I.I'E'::IlTRIDNAL ] gIIT&GE‘iE'TégJ [] OTHER:
DEFTH Gggli:l%?r DL[;E
x ] SAMP
e | SRAPH | 0D MATERIAL DESCRIPTION o e s L A
SYMBOL inte] dinee |
0 B
2 SM Fine silty sand with some clay 2 —
4 4 -
6 5 -
5M MNbn
8 8 -
10 10 =
12 12
SM
14 14 —
15.0
s END OF HOLE 15,0 16 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERvVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 134X

! HOLE NO. S F
DATE® rgp, 3, 1973 [LOGGED BY: [ PEMCAN ACRES CONSULTING SERVICES
DRILLING METHOD: @]« o\yehiionar O ElRcOtATion [ OTHER:
DEPTH UMIFIED GE%&%EHGLEE SAMPLE | DEPTH
{Faut) ;L‘;L‘: e MATERIAL DESCRIPTION ) | TYPE | (faer)
SYMEOL Coass| ciase Eéw?
0 0 -
5p Fil‘iF:‘ dry brown sand with a trace NF e
R of silt G5
e r T-D
8 — g
Sandy silt with a trace of clay 8
ML Nbn
16 — Y&
18.0
Sand with a trace of silt GS
24 Sp 24—
M
32 32 —
40 40
48 48 —
56 56 -
g B ——— 63.0————————————————— B
Fine sand with some silt and a
SM
trace of clay
72 72 -
i 20.0—) END OF HOLE 80,0 80

GOVERMMENT OF CANMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 134%/3935-F 134X/3935-F 134X/3935~F
Sample Depth (Feet): 6.0 11.0 21.0
Moisture Content (%): 17.5 -

lce Content (95): - - -

Organic Content (%): - - -

GRAIN SIZE DISTRIBUTION:

Sgnd Siras Sint Sizes
RESNAl, Dues Coarse qudlurﬂ |Flnl Enurltlhl-tdiumlFlnu Slan Sleas
Salve Sizes
6o R ®y Sjp %55 Wg¥5o™oo o0
I LT IO T s T T ITEC T
ol [ | ] 1 ) |
T % [
8O N ™ I He 393 SHEL
O = R N A
?D \Y-\ \L I K\r
NS
b Ty |
50 AT I
= A M1
*:5-:: 4 VYl
-Eﬂ-l.'.r 3¥36-F Wy o | N kY |
< [&" \ RIS
30 A = | <
o M | | Tw
- AN ] K S S
| N il 2171 It
T ] i i
10 [ il | |1 | N
thyt I I | | N~ |
O 11 L [T (N T I N
0o g s o1 o-01 o-00l o000l
Groin  Size — Millimetres
AG%GHAEFE%FTE FINE AGGREGATE
—————————— Porticle size limits of frost susceptible materiols

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Sample Location: 134X/TP1 & TP 2 134X/393B-E
Sample Depth (Feet): 3.0-7.0 7.5
Moisture Content (%): - _

Ice Content (%): - =

Organic Content (%): - 5

GRAIN SIZE DISTRIBUTION:

Graval Sizes Sond  Siggy St Sizen
Coarse IHH‘“HI‘n IFlI‘Il ﬂ.uurl|] Medium I Firne Glay Sizes
Salve Sizes
ookE 2 A" 4 % %10 ®a5 %35 %:0%o0p ®2o0
[ | E: i S |_T‘]'h.,?|\"=,. I I ] [
| | SITIEE LT i |
a0 -
| N L]+ % [
80 ! | 1.7 | i3 11
| N \.“ |1 \ Tl ]
10 ! 1I"Ll N \ LY ] ['
\ Y \ L by A 111
&0 1 y Y -TPI&Z ™
3 | ‘h\ ‘\{ Vi T T 7
FEn ! L N1 i
Sl oI BT—— =\l I
i A ! i
- \. I i o
S0 N RN N
9 jil S
5 = SR o =
20 i - tHAE |4
]l | I [T1 THL]
: ! HITT LT |
™ : L | RRRA: I T = (1111 e
all HEE| WITTN 17 ] 1 i |
([afs] (4] -0 o-1 a-m a-00l o-000
Grain Size — Millimatras
COARSE
AGGREGATE FINE AGGREGATE
———=ememe—e——— Porticle size limils of fros! susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO, 135X

Located 1 mile south of the Willowlake River and 1 mile east of the proposed Mackenzie
Highwaoy ot Mile 392, Site 135X consists of a slightly undulating plateau containing deltaic
sonds.

Type of Material: Sand; little silt, fine grained, poorly graded.
Estimated Volume: Not applicable.
Assessment: Site 135X is not recommended as o source of granular

materials; however, these fine silty sands may be considered
for use as very marginal fill in the construction of road
subgrades.

e e Al | weather road ssrereeereeer Required access
————— Existing trails ond cutlines  +=———+=—-Site limit
wressssnesss Proposed Gaos Pipeline »—=— === Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22859/94 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site 135X is located 1 mile south of the Willowlake River and 1 mile east of the proposed
Mackenzie Highway right-of-way at Mile 392, The site, consisting of a slightly undulating,
flat plateau which is bordered on the north by the steep walls of the Willowlake River,
encompasses an area approximately % mile in length and width. The adjacent terrain to the
west is slightly depressional with scattered muskeg bogs and small, shallow ponds indicating
terrain conditions which are partially sensitive to thermal erosion. The site area is relatively
well drained to the north into the watershed of the Willowlake River.

The material in the site area consists of poorly graded, fine grained deltaic sand with some
silt which is generally unsuitable for most construction requirements. In addition, as
indicated by the existing slide to the north of the site area, these sands may be sensitive

to sliding if undermined. A layer of topsoil and organic silt and sand, less than 1 foot in
depth, overlies the site and supports moderately dense growths of spruce, pine and birch
attaining heights to 40 feet. These deltaic sands may extend west from Site 135X along the
southern bank of the Willowlake River.

There are no known critical wildlife areas in the immediate vicinity of Site 135X.
The CNT pole line and the proposed gas pipeline route traverse the site area, whereas
existing seismic cutlines provide the only access to the Mackenzie Highway right-of-way

which is located + mile west of Site 135X.

DEVELOPMENT

Site 135X is not recommended as a source of granular materials; however, the fine grained
sand with a little silt may be considered for use as a low quality fill material in the con-
struction of subgrades for roads. The following precoutions should be noted if the develop-
ment of borrow pits is undertaken in this site.

- The borrow pit areas should be initioted at locations which are removed as far as
possible from the steep banks along the northeastern perimeter of the site.

- In view of the relatively high moisture content of the in place silty sands, the pit
walls of the borrow areas should be sloped, not exceeding 3 horizontal to 1 vertical,

to ensure stability ond prevent localized slides in the pit area.

= The depth of borrow pit excavation will be governed to depths where ground water
seepage is encountered.

135-2



DETAILED DRILL HOLE LOG

SITE NO. 135X HOLE NO. DH-1
DATE: FEB-14,]??3 LOGGED BY: |E PEMCAN D
BRILLING. METHODY ) oy ebimionay ElRcBEATION [ OTHER:
DERT GE%“*PE'?TIUIIJCSE r
H SAMPLE
lfean | GRAPH | UNIFIED MATERIAL DESCRIPTION TYPE | tiwr]
sYMBOL geNL | nac | st
- SYMBOL cLass | cLAsS | conr, =
[[[]]] I ML-OL | g— TOPSOIL: some silt and sand, Vx
' _\ organic, roots, brown /_
3 - 3 -
SAND: little silt, fine grained, NE | L
poorly graded, occasional pebbles
to % inch size, greyish brown
b6 — &
UF W
12 12
15 15 —
L
18 — e 18
21 21.0 o 21
TOTAL DEPTH 21.0!

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E . .
PEMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE‘ND, 135X HOLE NQO. DH-2
DATE: FEB.14, 1973 |LOGGED BY: [X PEMCAN O
DRILLING METHOD: ) CDNVEANITRIDNAI. O éﬁ'&ﬁfiﬁéi [J OTHER:
DEPTH UMIFIED GE%LPLND?TIQLEE EAHPLE]
DA Bl MATERIAL DESCRIPTION tE | touts
SYMBOL gf:sll.s CN.:.C. !ST'E
l:l i 1 LASE | COMNT. D
HHIITML-OL o s_ TOPSOIL: some silf and sand, L
: : _\_Grgﬂni:, roots, brown F
3 SAND: trace silt, fine grained, 3 -
poorly graded, grey

& 5 _|

9 Nf VL 9 _
12 12 -
15 15 —
18 — ) -

MC
%5
2] 21.0 21 _]
TOTAL DEPTH 21.0°

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY

135-4




DETAILED DRILL HOLE LOG

SITE NO, 135X HOLE NO. DH-3
DATE:FEB.14, 1973 LOGGED BY: ] PEMCAN 0
DRILLIN M : AR
GAMETRET Y conveNTional alécﬁfiﬁéﬁ [ oTHER:
DERPTH 8 UMIFIED EE%LI:I%?TIDLCSE SAMPLE | DEPTH
[Fewr] :;:":q': GROUR ML#\TEHAL DESCR]FT'DN TYPE tF‘".rJ
st GEnd | Nac | EsTD
ﬂ CLASS | CLASS | CONT,
LLUUIMIE-OL T4 - TOPSOIL: some silt and sand, N Ve
_-\ trace organic, roots, brown
Vx L
e B SAND: trace silt, fine grained, 3 —
poorly graded, brown
- becoming grey below 4.0'
6 -
2] 9 —
SM-SP FRE1 ¥
12— 12
15 15 4
18 18 —
Vx | L
2] s 21.0-/ SILT: little sand brown N 21 —
I ma
TOTAL DEPTH 22.0'

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“E”“:‘*” SERVICES 72
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DETAILED DRILL HOLE LOG

SITE NO. 135X HOLE NO. DH-4
DATE: FgB. 14,1973 [LOGGED BY! K] PEMCAN O
DRILLING METHOD' (0 conveRifionar O ARcBiirion [ otHEr:
DEFTH . UMNIEIED GE%L’{I%?NGPI\IEE SAMPLE| DEFTH
lawi | Shamm | U MATERIAL DESCRIPTION TPE | {raer)
sYMBoL Ciass ciass | Cont
0 ' 0
L ML-OL 05 TOPSOIL: some silt and sand,
_\_ little organic, roots, brown
2 | SAND: trace silt, fine grained, 2 _
poorly graded, greyish brown Ve | M
4 — _
SP .
UF MC
6 — & —
MC
8 g —
10 - v M 10 -
i SM=SP :ll-_r:;J SAND AND SILT: brown
12 TOTAL DEPTH 11.5 19 —
—I —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

&8
I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 135X/DH 2
Sample Depth (Feet): 18.0
Moisture Content (%): 3.6

lce Content (%%); -

Organic Content (%): 2.6

GRAIN SIZE DISTRIBUTION:

Grovel Sires Send Sizos St Sizes ;
foorae iH’lﬂiH!ﬂTFh‘la Gugr;ul Medium lFlnp Gloy Sixes
Soive Sizos
looki T 4" 47 s %10 "0 "s0%0®po*200
HENLE DR T
I L | "‘.i | |
50 !, e ."-‘\ ; T | i _ —
80 ’ 5, . |
S N |
1o | 'i‘q [ - ;\\ IEH| I: T
o TSI | i
A £ |
E'E-'D T I \\\ % i i 1 T
I I
E50 _
< | rig o | b :\i‘l
= TR
b R . N
- TS i T o
£30 I e} 8 |
S l "‘-.L_i | | .
e o | J S 1 1 | ™
2 i B I TR L]
[ T T L
g I..|_"| it | Sl I _.!r | | .l | | Pae | '||i M| — 1 I
i i N 1 3 B IS - =i
oo o -0 sg] o-Ql o-oal o-000l
Grain  Size — Millimairas
ACRHL s FINE AGGREGATE
=== Parficle size limits of frosi susceptible moterials

PETROGRAFPHIC AMNALYSIS:
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SUMMARY OF MOISTURE COMNTENT DETERMINATIONS

Sample
Location

135%/DH 1
135X/DH 4

135%/DH 4

Sample Depth
(Ft.)

10.0
3.0

7.0

135-8

Moisture Content
(%)

0.3
14.4

30.4



SITE NO. 136X

Located within the active stream channel of Willowlake River ond at Mile 394 of the prop-
osed Mackenzie Highway, Site 136X consists of low alluvicl terraces and gravel bars.

Type of Material: Silt and Sand; with exposed gravel bars.
Estimated Volume: Mot determined.
Assessment: Site 136X is not recommended for development because the poten-

tial granular deposits are located within the active stream channel
of Willowlake River.

LEGEND
= v o e Al | weather read seseeeenanenn Required access
————— Existing trails and cutlines  ~——+=——-5ite |imit
sazsssesssa= Proposed Gas Pipeline v === wm == Proposed Mackenzie Highway
@ DH Drill Hole TP  Test Pit
Airphoto No.  A22859/95 Approximate scale: 1" = 3,000
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ENVIROMNMENT

Site 136X is located within the wide Willowlake River channel and consists of low alluvial
terraces, irregularly bordering the meandering stream channel and gravel bars within the

active stream channel. The proposed Mackenzie Highway crosses Willowlaoke River in the
vicinity of Mile 394.

The downstream section of Willowlake River, from its confluence with the Mackenzie River
to @ point some 5 miles upstream, was evaluated during the summer field program. In this
area there exists + mile wide terraces adjacent to the river and o major bar within the chan-
nel. The terraces rise more than 15 feet above the mean water level and their surfaces are
apparently at, or slightly above, the high water level mark. Abandoned river channels are
marked by ponded water and by depressions containing thick layers of organic materials.
Surficial drainage conditions, in general, are poor on these alluvial terraces.

Cuts in outer banks expose horizontally stratified silt and silty sand, while the shoreline is
covered with gravel and cobble pavement. Large boulders are also scattered along the stream
channel. Localized layers and pockets of gravel are likely to exist below or within these
fine grained alluvial deposits.

There are no known critical wildlife areas in the immediate vicinity of Site 136X.

The CNT pole line, the propesed Mackenzie Highway and the proposed gas pipeline, cross
Willowlake River approximately 1% miles upstream from its confluence with the Mackenzie
River. MNumerous seismic cutlines were noted on both the south and north banks of Willow-
lake River.

DEVELOPMENT

Site 136X is not recommended for development because the layers or pockets of exploitable
granular materials are located within or immediately adjacent to the active stream chanrnel
of Willowlake River. In addition, the surface of the gravel deposits can be expected af
about an elevation corresponding to the mean water level of the river and this, together
with thickness of silty overburden, imposes both practical and environmental limitations on
the exploitation of prospective granular materials.

Site 136X was not drilled during PEMCAN's winter drilling program; however, the results

of o test pit placed in this site orea by the engineering consultant for The Federal Depart-
ment of Public Works is attached herewith for reference.
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SITE NO. 136x

DETAILED DRILL HOLE LOG

HOLE NO. BT 1

DATE: MAR. 9, 1973

LOGGED RY: ] PEMCAN

[X] ACRES CONSULTING SERVICES

DRILLING METHOD: [ 5 yvenfionar L] AlR-REXERSE 1 orner: TRENCH PIT
BEFTH : UNIFIED GE%EJ%?TIO:JEE SAMPLE | DEPTH
roe) | S0 | MATERIAL DESCRIPTION e | e o] 777 | thon
SYMBOL Cuass | cLase EEL?
0 0 -
Pt PEAT
1 0.8 Nbn .
Brown, medium grained sand
with horizontal bedding
2 5P 2 -
NFf
3 a3 -
4 4
5 5
6 6 =
7 7.0 7 -
END OF TRENCH AT 7

GOVERNMENT OF CANADA
DEPARTMENT .OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SEeERvICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location; 136X/393 B-T1
Sample Depth (Feet): -
Moisture Content (%): »
Ice Content (%): =

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Gravel Sizas Sgnd  Siggs Sl Sizes
Coorse I_Myfﬂ lFins Cograg | Medium [ Fine Liey Sizes
I Selve Sizes
v Nl o ol "4 %0 %op %p¥%a%pnpYapp
| | Y [TTTTT % [H Bl ]
| ! I | N 111 o |
90 % < ;
%
B0 AYAN LB !
N N N
‘\ | N
T AN )
&0 lll . ‘\. |
] Y3 B-TT—T M i
- 50 [ N | K
N | 11 5 ™
s | N
et
1 b L |
Z30 \ s ~J
e Wi T i‘\ ]
a =~ | et
b N | RLi | [
) | [
10 7T - . I - .
| | ! iy i e | =
NIl ' 1R T T 1 1 1 -
1o s} (B} -1 ool [eXals]] ool
Grain  Sizge — Millimatres
AT FINE AGGREGATE
—————————— Particle size Iimite of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO. 137X

Located immediately adjacent to the north bank of Willowlake River and 3 miles east of the
proposed Mackenzie Highway at Mile 396, Site 137X consists of drumloid glacial moraine
containing pockets of glaciofluvial material .

Type of Material: Glacial Till; pockets of sand and gravel.
Estimated Volume: Not applicable.
Assessment: Site 137X is not recommended because quality granular

materials were not established in sufficient volumes during
the winter drilling program.

LEGEND

= e e e Al | weather road seeereeeeeees Required access
————— Existing troils and cutlines  ~——+——:S5ite |imit
sessnsssnnss Proposed Gas Pipeline e Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. AZ2288%/63 Approximate scale: 1" = 3, 000!
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ENVIRONMENT

Site 137X is located immediately adjacent to the north bank of the Willowlake River and
consists of a drumloid glacial moraine, similar to the deposits comprising Site 138, with
pockets of glaciofluvial material. Mile 396 of the proposed Mackenzie Highway right-of-

way is located opproximately 3 miles west of Site 137X. The site area, which is approximately
3 miles in length and varies from 1500 to 4000 feet in width, exhibits poor surficial drainoge.

The material in Site 137X consists of a glacial moraine till sheet containing scattered sandy
and gravelly outwash ridges and inclusions. These sands and gravels, which are very high
in silt content and exhibit moderate ground ice content, are not considered suitable for
granular material requirements. A surficial overburden layer consisting of peat, muskeg and
topsoil covers the site area ond supports moderate to dense growths of spruce, pine, poplar
and willows.

There are no known critical wildlife areas in the immediate vicinity of Site 137X.
The only existing access to the site area from the CNT pole line or the proposed Mackenzie

Highway right-of-way consists of seismic cutlines and the short access trails which were
cleared during the winter drilling program.

b 0 LA ‘ ?Tﬁﬁw N L AL 1=
] g {7 f ! 4 ¥ N £ -_| = ,.-’P_“L b F
Ko U RS NI (N
. iz A s 4 o { A=l
7 \__'F'\_L“ ~2_\ -y i L
o e R J III Y "\.I
e ! I [
) L 7 SR N
.- ! fate * \ b \'x_ 1
) g LR
o £Jd S I |
L . ét RN AR VS
£ & S \1|~‘,1{‘¢;:' /
| geg- oty
[ a3 ook N P
LA Y P [
lIl Wyt = | -"li
t:}__"\-“’l'-‘ ! |."'-'.|
N ( i L "’T '|:':
k III'I. { 1 \ .'-_r‘:
: \ | |
Jﬂ.\ | = it / ;l.
\ ‘lll i hEI A III
‘-."H. b ] A
b T i i
KF\\—I' I" | |I. |'
'll h'-ﬂ___d_'l | *—". % = |
e e e e A\ || weather road Required occess
————— Existing trails and cutlines -~——-——- Site limit
i Proposed Gas Pipeline = = Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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DEVELOPMENT

Although the shallow and isolated pockets of sandy and gravelly outwash materials may be
exploited for very marginal embankment fill, the harvesting of material from these pockets
could result in extensive surficial damoge to the terrain., Therefore, Site 137X is nat
recommended for development because the drill holes which were conducted on the site did
not establish any granular type materials suitable for construction requirements.
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO. DH-I

DATE: FEB.14,1973 LOGGED BY: K] PEMCAN |

: AR AlR REVERSE _
DRILLING METHOD: [§] onyeNTional [0 ElRchiATion [ OTHER:
GROUND ICE
DERTH UNIEIED COMDITIONS SAMPLE | DEPTH
{Eaat) | CRAPH GROUR MATERIAL DESCRIPTION TYPE | (fner|
STYMEOL SYMBOL GEN'L NRE. | EST'D

CLASS | CLASS | CONT.

GRAVEL: some sond, little silt,

rust brown 9
Nf | L
4
5.0
2, SILT: some clay, light brown i 1M p
M
A T o it R L e o e e
from 7.0 trace sand, frequent
g8 - pebbles to 1 inch size, medium 8
brown
ML NF | L
10 10
- till
12 20— QTALDEPTHIZ.0" [ 12

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

B oy s
GRANULAR MATERIALS INVENTORY PENMCAN SERVICES
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO, DH-2
DATE: FEB, 14, 1973 |LOGGED BY! (K] PEMCAN O
DRILLING METHOD: [® onyeRitional [ ElRciiatOn [ OTHER:
C e ONDITIONS
DEPTH 1EL i S&MPLE {
e | GRaPH | LT MATERIAL DESCRIPTION e TOE | thouts
0 —
P PEAT: organic, fibrous, muskeg, NE | L
daork brown
2.0 2 —
SILT: some clay, occasional
pebbles to 3/B inch size, light
brown -
4= 4 —
5. 0= m e e e ]
becoming medium grey from 5,0
& - (TILL) & -
L-
ML M
8 - 8 —
Vx
10 - 10 -
J -
T 120 G5TAL DEPTH 12.0° 12
14 _] 14 _|

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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SITE NO.

137X

DETAILED DRILL HOLE LOG

HOLE NO. DH-3

DATE: Fgp,14, 1973

LOGGED BY: K] PEMCAN 0

DRILLING METHOD: [g]

AR AR _REVERSE
CONVENTIONAL [J ClRcULATION [ OTHER:

DEFTH UMIFIED GE?JEI%?TIG;JCSE S4MFLE | DEFTH
[fmur} :‘:‘.AB;T. GROUP MATERIAL DESCR!FTIDN Eiisie = TYPE | {feat}
3 SYMaaL CLASS | CLASE | conm
-"m.-_- 'D oy
o Pt PEAT: organic, fibrous, muskeg, N L
1] -0 dark brown O ]
|
2 — SILT: some clay, light brown 2
Bt a s e
some sand pockets, occasional
4 pebbles, cobbles and boulders, 4 -
medium brown, from 3.0' Vs | L-
| (TILL) M
- ML 6
8 — 8
10 4 10 _
12 12.0 2 =
TOTAL DEPTH 12.0¢
GOVERMNMENT OF CAMADA
DEPARTMENT OF IMDIAN AFFAIRS
AND WORTHERM DEVELOPMENT E .
PEMCA fza”
GRANULAR MATERIALS INVENTORY e i | v
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO. DH-4
DATE: FgB. 14,1973 |LOGGED BY: g] PEMCAN O
DRILLING: METHOD: ] CDNVE%J"IFIDNAL EiRchLATIoN [ OTHER:
DERTH Gégﬂ%DT GICEE
EIE ITIOM SAMPL F
oo | Shan | D MATERIAL DESCRIPTION , —{ 7%t | trours
SYMEOL CLASS cﬁs’:ﬁ Eé?ruir}
0 Pt o PEAT: organic, fibrous, muskeg, 0
ey 2 OL I:D_\- dark brown
; (s TOPSOIL: some silt, organic,
2 “ghf brown 9 —
SAND: little gravel ond silt,
4 medium grained, poorly graded, A
frequent pebbles to 1% inch size,
occasional boulders, medium
brown
5 SM-SP é —
NF | L
8 8 —
10 10
12 12
14 14 —
MC
15,
TOTAL DEPTH 15.0'
16 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E""E“"““” SERVICES 72
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DETAILED DRILL HOLE LOG

SITE NO. 137X

. HOLE NO. DH-5
DATE: FEB.14, 1973 LOGGED BY: d PEMCAN i
DRILLING: METHOD i convenTional CIRCULATION [ OTHER:
OERTH UMIFIED GEEL&%?TIDLCEE SAMPLE | DEPTH
(fautr) GRAPH GROUP I‘MTERIAL DESCR]PT'DN TYPE (fuwmr)
srmaoL | SROUE GENL | NRC. | EsTD
CLASS | CLASS COMT.
0 —
PEAT: organic, fibrous, muskeg,
dark brown
2 _
SILT: little sand, frequent pebbles Vx
4 ML to 3/4 inch size, light brown i
SR T =e==—= 6.0 becoming clay in from 6.0’ L- 6
(TILL) M
ML-MH
Vr
B g —
T 2.0
??E?;& GRAVEL; some sand, trace silt,
10 —E’?J:f{j’;qGM—GP frequent pebbles to & inch size, 10 -
:ﬁ?gﬂﬂf medium brown NF | L
SIS MC
12 2= 12.0 12 -
TOTAL DEPTH 12.0!

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

S
I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO. DH-6
DATE:FEB. 14, 1973 LOGGED BY: PEMCAN 0

DRILLING M : AR AIR REVERSE
G METHOD: ] coNVENTIONAL U ClrcuLATION [ OTHER:

CEONEIIoNS" sannie| pesr
(ear) | SEAPH | nour MATERIAL DESCRIPTION TYPE | (Four)
BOL SYMBOL N.RC, | EST'D
CLASS | CLASS | CONT.
Pt PEAT: organic, fibrous, muskeg, L
10— dark brown Y
GRAVEL: some sand, little silt, 2 7
poorly graded, occcasional
boulders, medium brown
2 Nf| L i =
i:Q:J'
4‘4.5
K20
¢ ]
s -
008
4:+§f
C“' £
%5005
L)
o °
e S
SILT: some clay, trace sand, %
frequent pebbles 10 A
(TILL)
12.0 — 12 -
TOTAL DEPTH 12.0¢

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO. DH-7
DATE: FER, 14, 1973 |LOGGED BY! [Q PEMCAN =

URILLNG: METHED: ) comvEﬁ'TRlcmm = éllancgfigr%ﬁ (] OTHER:
DEPT GEELPJ‘*::I‘DI DPI:;E
H IFIED 1T A ]
T E il i MATERIAL DESCRIPTION = = —THWE | Tteurt
= SYMAOL CLASS | Ciass CONT
0 4
s ] Pt PEAT: organic, fibrous, dark
‘*-l £ — 1.0 —,_ brown —
2= y
SILT: some clay, frequent pebbles,
v, frequent p
occosional boulders, medium 5
brown
4 (TILL) 4
ML NFf- | L
5. &
8 | 8
|
1
10 10 —
12 2.0 12
TOTAL DEPTH 12.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"
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SITE NO. 137X

DETAILED DRILL HOLE LOG

HOLE NO. DH-8

DATE: FEB. 14, 1973

LOGGED BY! ® PEMCAN O

DRILLING METHOD: ]

AR AIR REVERSE
CONVENTIONAL (] CIRCULATION LJ OTHER:

GROUND

ICE

DEPTH
[Fout]

DEPTH
il s MATERIAL DESCRIPTION e -
= SYMBOL Cuass | class | cont
Pt PEAT: organic, fibrous, muskeg,
1.0—  dark brown S
GRAVEL: some silt, poorly graded,
frequent pebbles to 1% inch size,
occasional boulders, medium
o5, brown
2 GM-GP NF | L

TOTAL DEPTH 12.0!

0

10

12

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 137X HOLE NO. DH-9
OATE: FEp.15, 1973 |LOGGED BY! 9 PEMCAN 0
DRILLING METHOD 63 ore Ao, O ARBFEES O orver
DEPTH UMIEIED GEOG'{IPE?TIG;JESE SAMPLE | DEPTH
[laar] ;_:32: GEOUP MTER!AL DES‘CRIFTIDN TY¥PE [Fent]
Sebyizid GEN'L | Nk, [ ESTD
CLASS | CLASS | CONT,
0 0 -
| ML-OL TOPSOIL: some silt, organic, Vs
roots, dark brown
1 1.0 H— 1 —
9 SILT: some sand, frequent 9
pebbles to % inch size, predomin-
ontly limestone and quartzite,
| greyish brown
(TILL) )
|-
4 M 4 =
5] ML 5 —
Vx
& 5 —
7 - i
8 8
MC
? 9 —
10 10.0~/ TOTAL DEPTH 10.0' i

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES “"72"

GRANULAR MATERIALS INVENTORY
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SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Sample Depth Moisture Content
Location (Ft.) (%)
137X/DH 4 14.0-15.0 6.1
137X/DH 5 11.0-12.0 6.1
137%/DH 9 8.0 &.1

137-13




SITE NO. 138X

Located adjacent to the north bank of Willowlake River and 3 miles east of the proposed
Mackenzie Highway at Mile 396, Site 138X consists of o drumloid moraine field.

Type of Material:
Estimated Volume:

Assessment:

= = Al weather road

@ DH Drill Hole

————— Existing trails and cutlines
ssssssssases Proposed Gos Pipeline

Glacial Till; silt and clay matrix, gravel pockets.
Not applicable.
Site 138X is not recommended for development because

materials of granular quality were not encountered during
the winter drilling program.

&

LEGEND
seeseeseeeee Required access
e it Limlt

+ == == == === Proposed Mackenzie Highway
TP Test Pit

Airphoto No. A17430/45

Approximate scale: 1" = 4,000
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ENVIRONMENT

Site 138X is located adjacent to the north bank of Willowlake River and 3 miles east of the
proposed Mackenzie Highway right-of-way at Mile 396. Site 138X consists of a large field
of drumloid moraine, which encompasses an area approximately 3 miles in length and 1 mile
in width. The site area is relatively flat and poorly drained with shallow muskeg bogs and
small lakes located in the valleys between the moraine ridges.

The material in the glacial moraine ridges consists primarily of silt and clay till with the oce-
asional small, shallow pockets of silty gravel. The site area is overlain with peat, muskeg
and topsoil which varies from less than 1 foot to in excess of 5 feef in depth and supports mod-
erately dense growths of spruce, pine and poplar attaining heights to 40 feet and trunk diam
eters in excess of 12 inches. There are no known critical wildlife areas in the immediate vic=-

inity of Site 138X.

The only existing access to the site area from the CNT pole line, proposed gas pipeline or
proposed Mackenzie Highway right-of-ways consists of existing seismic cutlines and the short
access frails which were cleared to the drill hole locations.

DEVELOPMENT

Site 138X is not recommended for development because the information from the drill holes
has confirmed the lack of granular type materials in the glacial moraine deposits.
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DETAILED DRILL HOLE LOG

SITE NO. 138X HOLE NO. DH-1
DATE: FEB, 14, 1973 |LOGGED BY: X PEMCAN =
LEILUING METHOR! X CDNVEANITRIDNAl O Sllgcﬁfiﬁéil [ oTHER:
DEPTH BEEL:JNDDT L'.Hficif
IFIED 1T SAMP PTH
(toml | Guaen LTS MATERIAL DESCRIPTION , TePe | Theat)
SRR simsol cLass | cinss conT
0 0o
TOPSOIL: some silt, organie,
oL 5
light brown
2.0 9
GRAVEL: some silt, medium 4
grained, poorly graded, pebbles
to 13" size, frequent boulders,
medium brown
5 GM-GP NF L
E —
10
2.0 12 —
TOTAL DEPTH 12.0'
= =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"

138-3



DETAILED DRILL HOLE LOG

SITE NO. 138X HOLE NO. DH-2
DATE: pgp, 14, 1973 |LOGGED BY: [3 PEMCAN N
HRELNE-HETHEO X CDNVE':JI‘I'RiONAL O 5';:15515?5& (] OTHER:
DEFTH UKIFIED GZ%%%?TIDP‘JCSE SAMPLE | DEBRTH
[fent] | GRAFH SROUP MATERIAL DESCRIPTION TYPE | (faer)
SYMA0L SYmMEOL GEM'L MR EST'D
CLASS | CLASS | CONT.
0 0 —
SW-SP SAND: some gravel, rust brown
2.0 -
GRAVEL and SAND: little silt,
fine to medium grained, poorly 4
groded, frequent boulders,
4 medium brown L
GM-GP NFf & —
8_
10 v 10 -
12 12.0 12
TOTAL DEPTH 12.00
GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS ;
AND NORTHERN DEVELOPMENT = .
PEMICAN S ces "7a2"
GRANULAR MATERIALS INVENTORY i
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DETAILED DRILL HOLE LOG

SITE NO. 138X HOLE NO. DH-3
DATE: FEB. 15, 1973 |LOGGED BY: [ PEMCAN O
DRILLING METHOD' I ¢ onveRionar O ClRcOLATION O OTHER:
DEPTH . GEDUNE IcE
UMIFIED ITI AMPLE
tnen) | ORAPH [ (ETEE MATERIAL DESCRIPTION Rl bty
SYMBCL GENL | NRC. l EST'D
SYMBOL CLASS | cLaSS | comT.
0 —Frmee 0 -
gt
Ih“-:r- Bt PEAT: organic, fibrous, muskeg,
2 —peRE dark brown 7
s L L-M 4
Eg:' 1 4.5 Vs
SILT: some gravel, basically
6 granite cobbles and boulders to & —
ML-GM 6.5', brown
10.0 10
GRAVEL and SAND: little silt,
trace clay, fine to coarse grained,
5 ® '[2 )
well graded, predominantly sub-
ol GW-SW ;
: rounded and subangular quartzite, we | L
limestone and dolomite pebbles to
3/4" size, grey === 14
=5
P
16.0 16 -
TOTAL DEPTH 16.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT .
PEMCAN SERVICES “72

GRANULAR MATERIALS INVENTORY
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SITE NO. 138X

DETAILED DRILL HOLE LOG

HOLE NO. DH-4

DATE: FEB. 15, 1973

LOGGED BY: ¥ PEMCAN ]

DEFTH
[Fawt}

0

10

12

14

DRILLING METHOD: [ cqyyepTional ElRcOLATION [ OTHER:
UNIFIED R oNDITIoNS
IFIE 1TIONS L T
GRARH | |l MATERIAL DESCRIPTION st b
SYMEOL oent | g | ESTD J
didoabast CLASS | CLABS CONMT,
0 —
OL |45 TOPSOIL: some silt and sand, NE |
occasional pebbles, brown
GRAVEL: little sand, medium to N B
GW coarse grained, well graded, sub- L
angular to rounded, greyish brown T |
5= CLAY: some silt, high plastic, %5 4]
CH light brown Vs
5.0
SAND: some silt, fine grained, 6 —
poorly graded, damp, brown,
saturated silt pockets at 8.0
g —
SM UF
10 —
12
14 —
15.0
TOTAL DEPTH 15.0
16 —

16

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMICAN SERVICES "'72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 138X/DH 3 138X/DH 4
Sample Depth (Feet): 14.0 2.5
Moisture Content (%): 6.7 2.9

lce Content (95): & _

Organic Content (%): B 4.0

GRAIN SIZE DISTRIBUTION:

i i aond  Slzgs 510t Sires
aravar ot Goorse |Medium [Fine Gogras| Mediem | Fine Bley Sieee
Seive Sizes
| A % Wip g Yo ¥%0"po ®zoo
110 s N TR S T TR T I . ]
ol i—f} HT IR 11 ' ! 1=l I ] |
_..__'._\_l\_ N | 50N
| i -_\ 1 ] T
LY M |
i Q | | N ==
| | 1 Y P
70 } i LY
' I Y, T 1Y IS, |
60 % A | [N I Tl
< TN % S i
- \ b I nALE ' |
. . \ ~ SN T N !
240 ! | T N ' T
B | IDH 41 \\ \\\h W I ==
= | | B RS ITTHEER |
EED 1 I 5 = LL =N | 1 ~ 11
'{20 I R N I ol
| i N : N I 12 |
10 b 1 e ‘-h-._L_r I = JTEL
. | Tt | T S i
& | | I T T T = | N
0o 1o 0 ol o-01 000! o-oool
- Grain  Size — Milllmetras
ey s s FINE AGGREGATE
Particle size fimits of fros! susceptibla maoterials
PETROGRAPHIC ANALYSIS: (138X/DH 3 @ 14.0") Hidnae
Qluartzite 46.7% 6-7
Limestone and dolomite (sound) 42.0% 4-5
lgneous 9.4% &=7
Deleterious
Shkale 1.9% 3 -4
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SITE NO., 139

Located approximately 2% miles north of Willowlake River and 3 miles east of the proposed
Mackenzie Highway ot Mile 396; Site 139 consists of a series of small esker ridge or kame
terrace remnanfs.

Type of Material: Sand and Gravel; fine to medium grained, well graded.
Estimated Volume: 500,000 cubic yards.
Assessment: Good quality granular materials which are suitable for

various construction requirements; Site 139 is recommended
for development.

LEGEND
== e — = Al| weather road seesereaneees Required dccess
————— Existing trails and cutlines  -=——:——-Site [imit
sexsssssnese Proposed Gas Pipeline »== === Proposed Mackenzie Highway
@ DH Drill Hole TP Test Pit
Airphoto No. A22889/65 Approximate scale: 1" = 3,000
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PEMCAN SERVICES

ENVIRONMENT

Site 139 is located approximately 24 miles north of Willowlake River and 3 miles east of the
proposed Mackenzie Highway right-of-way at Mile 396. The site consists of a series of
small esker ridge or kame terrace remnants located at the northwest perimeter of a large
glacial moraine field. The crescent shaped site area, which is approximately 2 miles in
length and 3 mile in width, exhibits fair surficial drainage to the northwest into the adjacent

poorly drained muskeg terrain and small lakes. The individual eskerridges rise in excess of 100
feet above the adjacent terrain.

The material in the esker ridges consist of stratified sands and gravels which are generally
well graded, medium to coarse grained and contain little silt. These sands and gravels are
considered suitable as good quality fill material. A thin veneer of topsoil generally less
than 1 foot in thickness, covers the site area and supports moderate growth of poplar, birch,
pine and spruce which attain heights to 30 feet and trunk diameters to 12 inches. The sparse
understory growth consists primarily of willows and small brush.

There are no known critical wildlife areas in the immedigte vicinity of Site 139.

LEGEND .
————— All weather road srssesenseeno- Required access
————— Existing trails and cutlines ~——-——- Site limit o
----- ==s==== Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. %5 J Scale: 1:250,000
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The only existing access to the site area from the CNT pole line, proposed Mackenzie
Highway or gas pipeline right-of-way consists of seismic cutlines and the aecess trail which

was cleared to the site area during the winter drilling program. The required access, however
includes crossing of the Willowlake River.

r

DEVELOPMENT

The ?xplnrutar}f drilling which was conducted on Site 139 showed the following conditions
relative to quality and quantity of available granular materials.

Good quality granular materials consisting of irregularly stratified, well graded, cleon,
coarse grained sands and medium grained gravels which are suitable for various con-
struction requirements are available at Site 139,

The material in the adjacent terrain consists of shallow silt and sand washed down from
individual esker ridges and kame knolls.

The overburden material consisting of topsoil and organic silt is generally less than 1
foot in thickness.

The base of the stratified sands and gravels in the esker ridge were not penetrated by
the drill holes which were extended to a maximum depth of 25 feet below existing
ground surface.

An estimated quantity in excess of 500,000 cubic yards of sand and gravel are consid-
ered available from the single esker ridge remnant which was investigated during the
winter drilling program. Therefore, granular materials in extensive anantities mav he
available from Site 139 by the development and exploitation of similar esker ridges
and kames.

Site 132 is recommended for development and exploitation of granular materials and the
following development guidelines should be considered.

The existing tree growth and related vegetation should be cleored and removed in ac-
cordance with current land use guidelines.

The topsoil and organic silt overburden should be stripped, removed and stockpiled
adjacent to borrow pit arens in designated locations, preferably, along the base of
the esker ridges.

The development of borrow pit areos should be initiated from the eostern extremities
of the esker ridge remnants which are the areas furthest removed from the adjocent
lakes.

Procedures should be mointained during the development of borrow pit areas whereby
the surficial waste materials do not drain into the adjocent lakes.
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= Generally, standard excavation equipment such as dozers, overhead loaders, backhoes
and light ripping equipment should be adequate for the removal of material from this
site.

- Procedures during the borrow pit development should ensure proper contouring of the
pit areas fo prevent ponding of water which could result in partial thermokarst sub-
sidence.

= Stands of natural growth should be retained between borrow pit areas in order to
promote natural regeneration of vegetation after the borrow pit areas have been

exploited and abandoned.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage compatible with the natural
drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material on the abandoned borrow pit areas.

- Reseeding of the recontoured pit areas may be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and
perennials will result in a semi-permanent growth prior to the natural reestablishment
of the native species.

- The required access rood from the site area to the proposed Mackenzie Highway or
gas pipeline right-of-way will traverse relatively rugged terrain.




DETAILED DRILL HOLE LOG

SITE NO. 137 HOLE NO. pH-1
DATE: FEB. 15, 1973 |LOGGED BY: X PEMCAN 0
PRILLING METHOD' [T conventionar X S8cSEREAE O orwer:
DEFTH SR UNIFIED GE%%%?TPD?I‘JC.‘E SAMPLE | DEPTH
thean) | © GROUP MATERIAL DESCRIFTION TYPE | {fuer]
srmsoL | SOV GENL | NRC | EST'D
> L CLASS | CLABS | CONT.
"l"".’@z,w T 0
Sl oL | TOPSOIL: some silt and sand, NARY
| [ "\ organic, roots, light brown i
2 5o
SILT and SAND: occasional
cobbles and boulders, greyish NEbn
A1 0 be—e—e— brown 4
'] - little gravel, predominantly
subangular to rounded pebbles
i to 2" size, occosional larger
6 ML=SM pebbles 6
L
Vs
8 — 8 —
1 MC
10 4 | 10 4
1.0
SILT: little sand, trace clay
12— ML ‘ ' =
2 occasional pebbles and cobbles, 12
13.0 dark brown
(TILL) /|
_ TOTAL DEPTH 13.0' )
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E ,
PEMCA ‘72"
GRANULAR MATERIALS INVENTORY e e S
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DETAILED DRILL HOLE LOG

S|TE_ND. 139 HOLE NO. DH-2
DATE: FEp, 15, 1973 |LOGGED BY! [7] PEMCAN 0O
DRILLING: METHOD? M ::owff&lTﬁir:mAL X] ?EI?CSEE%EFC&}_EJ_D OTHER:
DEPTH e GROUND _ ICE -
kl Foel e MATERIAL DESCRIPTION o e g
- CLASS | CLASS | cont, z
OL — E'EHESDIL- some silt, little NF | VL
2 2
SAND: some silt, fine grained,
y poorly graded, greyish brown Nbnl L el
6 SM-SP & —
MC
8 g -
10 S 10 —
UF
12 12
14 14.0 14 —
ML SILT: little sand, brown, wet
1 5:0
TOTAL DEPTH 15.0°
16 - 1=
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E
1] 1]
GRANULAR MATERIALS INVENTORY i e i
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DETAILED DRILL HOLE LOG

SITE NO. 139

HOLE NO. DH-3

DATE: rpp, 15, 1973 |LOGGED BY! 3] PEMCAN O

DEPTH
{Teat)

dominantly subangular pebbles
to 13" size, grey

12

14.0
15 SAND: ftrace silt, fine to medium

-——-- grained, poorly graded, brown

- little gravel from 16.0" to 21.0"
18 SM-5P
UF
21 TpEsmmy 00 - - fine grained, little silt, trace
gravel from 21,0

24

25.0

TOTAL DEPTH 25.0"

PRILLING METHOD' [ convemionar X AR it itin [J other:
DEP GE%L:J'L?F D”:E
TH W IFi IONS PLE
tramny | BAPK | (CHED MATERIAL DESCRIPTION == —Tee
SYMBOL CLASS | cLass | con
0
oL 1.0 TOPSOIL: some silt and sand, NF [ VL
_\_mms, brown /_
3 SM SAND: frace gravel and silt,
4.0—,_medium grained, brown =
6 GRAVEL and SAND: frace silt, ME
ap medium to coarse grained, pre- Nbnl L

12 <

15

18 —

21

24

v iy

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SEeERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 139 HOLE NO. DH-4
DATE: FEB. 15, 1973 |LOGGED BY: [7] PEMCAN O
DRILLING: METHRDE ) conveRTionar (X ClRcOLATIoN [ OTHER:
DEPTH UMNIFIED GE?}L&%THD;&%E SAMPLE | DERTH
o) ;L‘;L‘: GROUP MATERIAL DESCRIPTION = | TreE | theany
SYMBOL cuass | Class Eé:«?
° T oL NF | VL ¢
: |.0 TOPSOIL: some silt and sand,
W trace organic /
q
GRAVEL: some sand, medium to
coarse grained, well graded, pre-
dominantly angular and subangular 6
limestone and dolomite with
quartzite pebbles to 2" size,
frequent cobbles, greyish brown o
SIS GW-SW NF | L
; MC
GS| 12—
O
p
15
18 —
UF
2=
24 —
25.0
TOTAL DEPTH 25.0¢
57— 27 7

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SsSeERAviIces "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 139/DH 4
Sample Depth (Feet): 11.0-14.0
Moisture Content (%): -
Ice Content (%): -

Organic Content (%): 2.1

GRAIN SIZE DISTRIBUTION:

Grovel Sizas L] lxgs 5014 Sizes -
Cooree |Medlum [Fine Cogres | Medium | Fine Gloy: Sires
Saive Sizas
W B i (s 0 3 4" %4 Wp Wag WenRpn®nn Sanp
N ST YT ]
goft 14 11 L] S ; 5 b Al | | I
N ' s, | | | |
1] A
\\ I \_ & |
s % 1 |
10 o, : A L Iy gl |
=R O 110
| L I “\ ] | |
s*°[ N N\ IR :
F 50 \\ \\,\ ' \','{ ! |
.E4u \ e 1 11} |
- i ‘:". i .
- 1 by TiE| L
%30 v | ! 8 Il S .
8 L0 S — '
Cap I X ] ! | e HIT | ™ l
| | N [ e [
] 1 BN [ 1 LT |
1N 1 TN e il Bl i
B IEERN = l11 M .
100 o 10 ol o-ol a-ool o-000!
Grain Size = Milllmatrag
T e FINE AGGREGATE
- Particle size |imits of frost susceptible materials

PETROGRAPHIC ANALYSIS: (13%/DH 4 @ 11.0'-14.0")

Limestone and dolomite (sound) 49 .0%
Quartzite 35.2%
lgneous 11.9%
Deleterious

Mica, schist and gneiss, brittle pegmatite 2.2%
Siltstone, ironstone and sandstone 1.8%
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5umph

Location

139/DH 1
139/DH 2

139/DH 3

SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Depth

(Fi.)

8.0

6.0

5.0

139-10

Maisture Content
(%6)

6.2
9.4

3.5



SITE NO. 140

Located approximately 11 miles north of the Willowlake River and immediately adjacent to
the east side of the proposed Mackenzie Highway at Mile 396, Site 140 consisis of a glacio-
fluvial outwash deposit,

Type of Material: Sand; coarse grained, silty, little gravel.
Estimated Volume: 3,000,000 cubic yards.
Assessment: Fair fo poor quality granular materials suitable for general fill

in the construction of subgrades for roads and utility backfill;
Site 140 is recommended for possible development.

LEGEND
=== === Al| weather road seeserseneses Required access
————— Existing trails and cutlines  +——-——:Site |imit
==s=sssceens Proposed Gas Pipeline *== === == Proposed Mackenzie Highway
@ DH Drill Hole & TP  Test Pit
Airphoto No. A22859/98 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 140 is located approximately 1% miles north of the Willowlake River and immediately
adjacent to the east side of the proposed Mackenzie Highway right-of-way at Mile 396,
The site consists of a small glaciofluvial outwash deposit which is approximately 5000 feet
in length and 2000 feet in width, The site area exhibits good drainage to the west into the
general drainage pattern of the Mackenzie River. The adjacent terrain to the east consick
of a rolling glacial till plain which is partially incised with shallow stream channels and
exhibits drumlinoid features. A large lake, in excess of 1 mile in length, is located at the
east end of the site area and shallow shale outcrops were noted at the extreme western

periphery of the site area. The southern tip of the McConnell Range, exposing limestone
bedrock, is located immediately north of Site 140,

The material in the glaciofluvial outwash deposit consists of coarse grained sand with a
highly variable silt and clay content. The organic topsoil layer is quite shallow and supports
moderately dense growths of spruce and birch.

There are no known eritical wildlife areas in the immediate vicinity of Site 140.

Current and future access to potential borrow pit locations is excellent because both the
CNT pole line and the proposed Mackenzie Highway right-of-way are located immediately
adjacent to the west side of Site 140,

DEVELOPMENT

The information from drill holes conducted on Site 140 by the consultant for the Federal
Department of Public Works has been assessed and incorporated into this report. The follow-
ing conditions relate to the quality and quantity of available granular materials from this
site:

- Poor to fair quality granular materials, consisting of coarse grained sand with a highly
variable clay and silt content were encountered to depths investigated. These coarse
sands are considered suitable for use in low quality fill material in the construction of
highway grades and utility backfill.

- The depth of the granular deposits is in excess of 20 feet, however, selective excavation
of material may be necessary because of the highly variable quality of the in situ sand

sfrata.

- The overburden material consisting primarily of topsoil is generally less than 1 foot in
depth.

- It is comsidered that granular materials in excess of 3,000,000 cubic yards are recoverable
from Site 140,

Site 140 is recommended as a possible source of granular materials and the following operation-
al guidelines should be considered during the development of borrow pits at this site:
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- The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines,

- The organic topseil should be siripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

= A natural stand of tree growth and re lated vegetation should be retained between borrow
pit areas to be developed cnd existing right-of-ways.

= Stonds of natural growth should be retained between borrow pit areas in order to facil-
itate regrowth through natural regeneration.

-  The use of dozers, overhead loaders and convenfional ripping equipment should adequately
remove the material from this site.

- Operating procedures during borrow pit development should be maintained whereby sur-
ficial waste materials do not drain into the adjacent lakes or stream channels.,

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

= Recontouring of the pit areas to provide drainage that is compatible with the natural
drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic topsoil on the abandoned
reconfoured pit areas,



DETAILED DRILL HOLE LOG

SITE NO. 140

HOLE NO. 8 C

(Kl ACRES CONSULTING SERVICES

DRILLING METHOD: b4}

AlR A|R REVERSE
ConVENTIONAL [J ClRcULATION [ OTHER:

DEPTH
{fmwt]

DEPTH UNIFIED GEELP{I%[?TID:JEE SAMPLE
{laar] | SRAPH GROUP MATERIAL DESCRIPTION TYPE
smeol | SReH GEN'L | NRC. | ESTD

CLASS | CLASS COMT,
&6 Brown silty gravelly till NE
- ———— B ————
cL Grey silty clayey till with gravel
(fine) MNF
15.0

16 <

END OF HOLE 15.0°

0 -

10 —

12 <

14 —

16 -

GOVERNMENT OF CANADA

CEPARTMENT OF INDIAN AFFAIRS

AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

iLT;E_ND, 140 . HOLE NO. B K
" FER, 8, 1973 |LOGGED BY: M) pEMCAN [ ACRES CONSULTING SERVICES
DRILLING METHOD: [R] opveRtionar [ SinctrSEi3E, [ othEr:
DEPTH UNIEIED GEE’;’EETiQLEE SAMPLE| DEP
T B MATERIAL DESCRIPTION , TYPE | (tear)
e | e e
0 0 —
SM Brown sandy gravelly till NF

3 3 -

& &~

9 o |

GS
12 12 —
—— i ————

15 ShA Grey silty gravelly till MNF 15 -
18 18 —
21 21
24 24

250
END OF HOLE 25.0'
27 - .

GOVERNMENT OF CANADA

AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

DEPARTMENT OF INDIAM AFFAIRS

PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 140 HOLE NO. S |
DATE: rEg, 4, 1973 |LOGGED BY: [ PEMCAN X ACRES CONSULTING SERVICES
DRILLING METHOD: g CDNVE?QLFElDMAL 0 él‘&ﬁfﬁ%ﬂ [] OTHER:
DEPTH GE%HI%DTlﬂlIJCSE
E ! 5
lraer) | GRAPH | UNIFIED MATERIAL DESCRIPTION ryn b
SYMBOL GEN'L | NRC, | EST'D
SYMBOL CLASS | CLASS | CONT.
0 0 4
" Fine silty sand MNbn
4 4 —
SM Sand with some silt and a trace of
gravel and clay
8 g -
12 12.0 e
ML Silty till, sandy with some clay
and gravel Nbn
16 — 16 —
20 < %0 -
24 — 24 —
ML MNbn
28 NIF 298 -
32 S =532 -
36 - 36—
39.0
40 END OF HOLE 39.0' 40 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMEMT

GRANULAR MATERIALS INVENTORY E"E"‘““” SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. 140 HOLE NO. B P
DATE: rgg, g, 1973 |LOGGED BY: ] PEMCAN X ACRES CONSULTING SERVICES
DRILLING METHOD: ] conventionar O RcitATion [ OTHER:
BERTH UMIFIED GE?}%IE[:TIGLJEE SAMPLE| DEPTH
(faws) | SRAPH GROUP MATERIAL DESCRIPTION TYPE | [faut)
STMBGL | symsot ELE.:‘;E cht'.:fs' Eg:—?
0 0 =
Brown silty till with some sand
SM G3
3 and gravels INE 2 id
6 iy B ——— 6 -
? ?
SC Grey silty clayey till Vx
12 12
15 _—s e 15 —
18 18 —
SW Grey silty sandy till with some Vx
clay and cobbles
21 21 -
24 24
25.0
END OF HOLE 25.0°
277 | 2
GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMICAN SeERvVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 140/396B-P 140/3965-1 140/396B-K
Sample Depth (Feet): 2.0 8.0 10.0
Moisture Content (%): = - -

Ice Content (%): - = =

Organic Content (25): - - -

GRAIN SIZE DISTRIBUTION:

Grovel Sizes __Ealr,ui_ Siras Silt Sizes
Laorse _,“l_di“,@JF'ﬂl Cograg | Medium | Fine Cloy -Sizaa
I Selve Sizes
O -, ol = "5 %o ®2p %o"sooo %200
T L .-H"'H.. 15 1 -Lt YT il 1] W I T :
90 "\. Wlu! | | ‘;: | i | [T | : [HH]
STl ™~ L IR T
BO e i T T J BN |
.\_‘ N | e NN | ] Bl
70 b, Sk X BSE B |
I % %, | ! R
| - N . | [ [
-14] - - b M
- | | R ] % I8
50 | 1396/ B-KH— [ b T W ANE I
= | ‘h\_‘ \.\ [ '\‘~|
S40 ' M e T
.y ] \
T30 B Al
E - 1] Pt \\ |
Bapg “-"‘..:...'::__I T \l.‘; |
i 1 [
T " VS I
12 I 1 111 | | M | T T ] I
oll | 1 Bl HUITH 1 1111 il | A UEIES
([afs] =] I-a o1 o-01 o001 o-0oo
Groin  Size — Milllmatras
AG%DE%%SAETE FINE AGGREGATE
——===————— Particle size limits of frozt susceptible moteriols

PETROGRAPHIC AMNALYSIS:
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SITE NO. 14]

LOCATION

Located between the McConnell Range and Willow Ridge and approximately half way be-
tween the Willowlake River and River Between Two Mountains, Site 141 consists of a
large kame-esker complex comprised mainly of sand and gravel.

The site is approximately 5 miles east of the proposed locations of the Mackenzie High-
way and gas pipeline. If a new direct access through a valley in the McConnell Range
is established, then the haul distance along existing seismic cutlines to the Highway at
Mile 412 would be in excess of 9 miles,

——— All weather rood S Required access

—————— Existing trails and cutlines  -— . —- Site limit

s=ss=szennes Proposed Gas Pipeline == Proposed Mackenzie Highway
Airphoto No. A22889 /467 Approximate scale: 1" = s,nmj'

141-1
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GENERAL

The main part of the kame-esker complex covers approximately three square miles of the
terrain at the western toe of Willow Ridge. Esker ridges traverse across the valley towards
the eastern face of McConnell Range. There are a few additional esker ridges and small
kame fields north and south of this main sector.

The complex consists of segmented and interconnected kame mounds, and esker ridges,
Some of the kettle holes collect surficial run-off, thus forming small ponds. In general,

the terrain is fairly well drained and supports good stands of spruce. The site is within g
region which is periodically hunted and trapped by northern residents. Variahle washed
gravel and sand are probably the most common materials forming this complex. Localized
bodies of glacial till can be, however, expected within the sand and gravel stratum. Estim-
ated thickness in excess of 20 feet is anticipated.

Fair to good quality material for general fill and bese courses can be obtained. The site

is, however, poorly accessible because of the McConnell Range, which separates the site
from the transportation utilities to the west. The only existing access is along River Be-
tween Two Mountains and through the cutline which parallels Willow Ridge. Haul distance
to the proposed Mackenzie Highway would be in excess of 9 miles.

Site 141 is rated as a good prospect for granular materials.

g ] \ g o - [
] \l" F I-,l|| i T K Lﬁ : ‘ "ﬁ
b | i }
‘J‘\_h'\!f é’ ! i \-éj' | III I/: ‘Eu
- I |:Ir:-r"._| | I'l.'._ E Ly [
b B il | - \ \'- |
oSy TN AN
) L o7 S U NN
& P # /
"- I r‘lﬂpﬂv ] b llm-::l \‘II\
L_h\ Il h‘?—"‘.g l[ f"l 1 \-.‘
'S g ':" I'x .l:'nl'- \ :I M o
-"'"} ‘:r'}"qu_-l B ﬁ.t:-.!l ¥ | .I'
" o e Y N
‘ "f]-‘ di r:.
I:., =l j‘ :' ‘,,E”'r ,r'J ( ;\H‘Q\J
L E )
| | II.I e "E T '.I::g
| \ L 17N [im
I | P TR
m‘h‘« ]'\ - _+l E'::Th. / /s
\\ 1 ¥, )& II| :
Ak v !
% A I
i 3 | I A h e
e e A || weather rood Required access
————— Existing trails and cutlines  ~——-——- Site limit oL
sEEassEEsmEn Prﬂpﬂﬁed Gﬂs PiPE‘”ﬂE ey mre— Fmpﬂsed MGC’F{EI’IZ|E‘ HIgF‘IWU}f
Section of Map No. 95 ] Scale: 1:250,000
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SITE NO. 142

Located approximately 25 miles southeast of Wrigley and less than % mile east of the
proposed Mackenzie Highway from Mile 405 to Mile 410, Site 142 consists of o large

esker and kame terrace field.

Type of Material:

Estimated Volume:

Assessment;

Sand and Gravel; variable gradation, fine to medium
grained.

In excess of several million cubic yards.

Good quality granular materials which are suitable for
most construction requirements, Site 142 is recommended
for development.

LEGEND

— e Al| weather road
————— Existing trails and cutlines
=sessanannae Proposed Gas Pipeline

@ DH  Drill Hole

seeeesereeeo Required access

-——-——:Site limit

s==———-Proposed Mackenzie Highway
TP Test Pit

Airphoto No. A22889/92

Approximate scale: 1" = 4, 500"
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ENVIRONMENT

Site 142 is located opproximately 25 miles southeast of Wrigley and the western extremity
of the site area is less than 3 mile east of the proposed Mackenzie Highway right-of-way
between Mile 405 and Mile 410. The site area consists of a large esker and kame terrace
field which is interrupted by numerous lakes and meandering gullies. The site, located
south of the River Between Two Mountains, is several square miles in areal extent., The

ice contact features within the site are well drained, whereas, the adjacent, poorly drained
terrain exhibits slight thermokarst conditions.

The material in the ice contact deposits is highly variable and ranges from inorganic silts
with some clay to medium groined, well graded gravels with some sand. These varying
granular material deposits are, generally, intermixed and moderately scattered throughout
the entire site area, although the more well defined esker-like and kame-like features
appear to contain pockets or layers of better quality granular materials. A thin veneer of
silty organic topsoil supporting growths of moss, small shrubs, spruce and birch covers the
site area. The adjacent terrain is relatively flat and poorly drained and consists of numerous
wet, boggy muskeg areas.

There are no known critical wildlife areas in the immediate vicinity of Site 142,
The only existing access to the site area from the CNT pole line, proposed gas pipeline
or proposed Mackenzie Highway right-of-way consists of the access trails which were cleared

during the winter drilling program.

DEVELOPMENT

The detailed findings of the winter drilling program has confirmed the availability of
exploitable granular materials at Site 142. On the basis of drill hole data, the following
comments relative to moterial types are outlined as follows:

= The material represented by these ice contact features is extremely variable and
ranges from inorganic silts with some clay to relatively well greded gravels.

- The potentially exploitable granular materials of reasonable quality are scattered
throughout these ice contact features as pockets and |ayers.

- The material type within an individual ice contact feature is variable in quality,
mode and depth of deposition and recoverable quantities.

- The depth of overburden overlying the granular material deposits varies in depth from
a few feef to in excess of several feet.

- An estimated volume in excess of several million cubic yards of foir to good quality
granular materials are considered available in the esker ridge deposits.
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Site 142 is recommended for development and exploitation of granular materials and the
following development guidelines should be considered.

In view of the highly variable quality and scattered nature of the available aranular
materials, Sife 142 should be considered essentially for pit run aggregates to be
utilized in building pads, road and airstrip subbase construction. However, if careful
and selective excavating procedures are utilized during the development of borrow
pits, then the pockets or layers of high quality gravels could be exploited for use in
production of base course and surface course aggregates.

The individual ice contact features should be further investigated by probing ot closer
intervals with shallow test pits or drill holes to more specifically delineate and assess
the quantity of available granular materials.

The existing tree growth and related vegetation should be cleared and removed in
accordonce with current land use guidelines.

The thin veneer of organic topsoil and peat should be stripped, removed and stock-
piled adjacent to the borrow pit areas in designated locations.

Relative to granular deposits immediately adjacent to the small lakes and gullies, the

development procedures should be commenced at the source area farthest removed from
the water course. A buffer zone of adequate width should be maintained between the
stream and the final limits of the borrow pit.

Operating procedures during borrow pit development should be maintained whereby
surficial woste materials do not drain to the adjacent lakes and water courses.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

Recontouring of the pit area to provide general drainage compatible with the natural
drainage of the adjacent terrain.

Replacing stockpiled surficial waste material on the abondoned borrow pit areas.
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DETAILED TEST PIT LOG

142/1P 1
- : 0.0 : :
1 (OL) Topsoil; organic, roots, dark brown
— DT
Sand; medium grained, poorly graded,
" (SM-SP) frequent pebbles, brown
N
e
2
:. _
; Sand and Gravel; medium to coarse
=) grained, well graded, brown
4.5
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SITE NO.

142

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE: FEB.13, 1973

DRILLING METHOD: X

AlR AR REVERSE
CONVENTIONAL [ CIRCULATION L] OTHER:

DERTH N DITIONE
UMNIFIED o) S&MPLE
[Faur] ::';::;: GROUP MATERIAL DESCR[FTIDN ainin | s, | g TYPE
= SYMEOL CLASS | CLASS | conT.
Pt PEAT: orgenic, fibrous, muskeg,
1.0—__ dark brown —
5 E GP-CW GRAVEL: some sand, rust
brown
3.0
4 SAND: trace silt, fine to medium
grained, poorly graded, few
pebbles to 3/8 inch size, rust
& SP I'J!'DWI'! MNF L

10

12

DERTH
{fent]

MC
G5

2o
TOTAL DEPTH 12.0'

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED

DRILL HOLE LOG

SITE NO. 142 HOLE NO. DH-2
DATE: FEB.13, 1973 LOGGED BY: ¥ PEMCAN 5
DEILLING Mernegail convenTional O é‘ﬂ&ﬁfiﬁé% [J OTHER:
DEPTH G:n:glil%ur ::”:E
UNIFIED ITIONS
(tno) | Sravw | (O MATERIAL DESCRIPTION = —LT¥PE | theen)
= SYMBOL ciass |ctass | Eonn
GRAVEL: some sand, rust 0
GP
brown
2.0
3 & SAND: fine grained, poorly L 3
graded, light brown
b 6.0 6 —
SAND: some gravel, medium to
coarse grained, well graded,
7 wet, rust brown ¥
SW
12 UF 12 |
15 s —— it e i e e s 15
- little silt, fine to medium
18 grained, poorly graded, occas- 18
ional pebbles to 3 inch siz ]
ional pebbles to 5 inch size,
5P medium brown
21 21 —
22.0
TOTAL DEPTH 22.0¢
24 — 24 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

STTEI NO. 142 HOLE NO. DH-3
DATE: FEB,13,1973 LOGGED BY: [®] PEMCAN O
i s ] CDMVEJ::JITEMNAL U CAIHRRCLR!EEEI'TE’JEJ [ oTHER:
DEPTH — UMIFIED GE?J‘:IIIE[:TIULEE SAMPLE| DEP
rent | Shard | MATERIAL DESCRIPTION ) TYPE | (heer)
- SYMBOL ] B CONT,
m Pt - PEAT: organic, fibrous, muskeg, i
dork brown
2 -3l
SAND AND GRAVEL: medium to
coarse grained, well graded,
4 SW-GW pebbles to 3/4 inch size, few 4 -
boulders, rust brown
& NE [ L b 6 —
e
| O |
8 8
10— 10.0 10 H
| ML SILT: low plastic, light grey
12 ' i
O TOTAL DEPTH 12.0 2

14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 142 HOLE NO. DH-4
CATE: FEB.13, 1973 LOGGED BY: R PEMCAN o
PRILLING METHOADY R Conventionan b CiRcOtATOn [ OTHER:
DEPTH — UMIFIED GE%%%?TIDLEE SAMFLE | DER
oy [iotam| SRR MATERIAL DESCRIPTION = TYRE | {faor)
= SYMEOL Sae CLASS | Cont
:',?D 252 GW-GP GRAVEL: some sand, few
£ : boulders, medium brown
3 3.0 a -
SAND: trace silt, fine grained,
b poorly graded, few pebbles to e
3/8 inch size, light brown
Nf| L
9 6]
12
& 12
15 15 —
21 21 -
22.0
TOTAL DEPTH 22.0’
24 24 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"EM“” SERVICES "72
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SITE NO, 142

DETAILED DRILL HOLE LOG

HOLE NO. pH-5

DATE: rgp, 13, 1973

DEFTH
[foat]

R ;
RN HE D cowef&*ﬁmmm O ?fr?cgfi":‘r%fq [] OTHER:
o GROUND _ICE
ot | SEams | CRTED MATERIAL DESCRIPTION S
SYMBOL GEM'L MN.RLC EST'D
CLass | cLass | conr.
Pt o5 PEAT: organic, fibrous,
: _\_erskeg, dark brown /_
GRAVEL: little sand, trace silt,
GW medium to coarse grained, well
graded, subangular and subrounded G3
limestone, dolomite and granite i
. pebbles to 2" size, rust brown
SM=SP SAND: some clay, little silt,
light brown
8.0 NF | L
GP-GW GRAVEL: some sand, rust brown
12.0
SAND: little silt, fine grained,
t MC
SM-SP poorly graded, light brown
15,0
TOTAL DEPTH 15.0'
16 —

0 —

10 -

125

16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "'72"
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DETAILED DRILL HOL

E LOG

SITE NOC. 142 HOLE NO. pH-4
DATE: FEB. 13, 1973 |LOGGED BY: [}] PEMCAN O
BEILLMG METRERE [ CONUEﬁI'FIDNAL (X] éllgcﬁfigrﬁtgil [J OTHER:
DEPTH UMIFIED GE%HI%EI}TID:«IEE SAMPLE | DEPTH
(faer] | SRAPM D e MATERIAL DESCRIPTION TYPE | {fewt]
SYMEOL SYMBOL GEM'L MNR.LC EST'D
: CLASS | cLASS | conT. =
Pt 05— PEAT: organic, fibrous,
\ muskeg
5 - GRAVEL: some sand, little silt, 5 _
e medium brown
3.0
4 SM-SP SAND: little silt, fine grained, A
poorly graded, rust brown
50
6 6
SAND and GRAVEL: coarse
8 SP-GM grained, poerly graded, pebbles NF [ L 8
to 3" size, rust brown
10 10 —
12 12 —
14 MC | 14—
15.0
TOTAL DEPTH 15.0¢
14~ 16 —

GOVERMMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NQ. 142 HOLE NO. DH-7
DATE: FEB. 13, 1973 |LOGGED BY: ] PEMCAN 0
DRILLING METHOD: [T comvef'qlrﬂur:mm. = érlnkcgfiﬁéﬁ [] oTHER:
DEPTH UNIFIED GE%%%?TIDL%E SAMPLE | DEPTH
[Fwat} ;L’:;T GROUP MATERIA[. DES‘CR'FT'DN e - . TYPE (feet]
SYMBOL CLASS cokes | Eohit
G_.
Pt PEAT: organic, fibrous, muskeg, Nf | L
0=\ dark brown =T
ML-CL SILT: some clay, trace sand, Vx 2
________ 3.0 _pebbles fo 1" size, medium brown _
- frequent pebbles to 11" size
and oceasional boulders from 4~
3.0
(TILL)
6_
L-M
g —
Cl W
Vr
10 =
12 —
14 4
15.0
TOTAL DEPTH 15.0°
16 - 16

GOVERMMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS =

AND NORTHERN DEVELOPMENT 5 —
PEMCAN SERVICES
GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

4

SITE NO. 142 HOLE NO. DH-8
DATE: FEB. 13, 1973 |LOGGED BY: [® PEMCAN ]
DRILLING METHOD' IR ¢y fionar O EIRcOLATION [ OTHER:
S ONDITIONE
5 IT1 SAMPLE | DEPTH
Vo] | omamn | YRS MATERIAL DESCRIPTION TYPE | (toer)
SYMBOL K M.R.C. EST'D
SYMBOL CLASS COMT.
0 4 — 0—
Pt as PEAT: organic, fibrous, muskeg,
_1‘1 dark brown
2 Sw SAND: well groded, frequent 24
pebbles to 3/4" size, rust XX
brown E:E::
4 4.0 ) 4_
PN
el
q.__.(:]'_\_:j_.
oD 5 0 - :
6 __:ﬁi.f_ij_;;-g;f; GRAVEL: some sand, occasional .
;“fn%'ﬁu GP-GW boulders, medium brown NF| L
B_
10
11.0
TOTAL DEPTH 11.0
12 - 12—

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 142 HOLE NO. DH-?
DATE: ggg, 13, 1973 [LOGGED BY! [q] PEMCAN O
DRILLING: METHOD: [f] comvfﬂﬁcmm O é']'gcﬁfiﬁéﬁ [ OoTHER:
o
MIEIED | SAMPLE
(ioml | SRAPH | S oap MATERIAL DESCRIPTION o —{Tvee | thown
SYMBOL C'I.-'-Slg En:..: ;:5 EE“L’E
0 0
Pt PEAT: organic, fibrous, muskeg,
-0\ dark brown F
2 = . S
ML SILT: some clay, frequent pebbles Vs | M
to 1" size, medium brown
4 — 4 -
5.0
NF 6
GRAVEL: some sand, trace silt,
: poorly graded, medium brown
] GM-SP i 8 —
10.0 10 —
ML=CL S‘ILT: some clay, pebbles to 3"
size, medium brown
12.0 12 4

TOTAL DEPTH 12.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT E " .
PEMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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SIT

E NO. 142

DETAILED DRILL HOLE LOG

HOLE NO. DH-10

DATE: FEB, 13, 1973

LOGGED BY: ®) PEMCAN B

DRILLING METHOD! R] conyenTional O CiRcliATion [ OTHER:
SonDITIONS s
DEPTH AMFLE | DEPT
ftoa), | ShAm | MATERIAL DESCRIPTION pon e ey 223 T
ik e CLASS | CLASS | canT.
D - 0 —
et D PEAT: organic, fibrous,
T muskeg, dark brown
1 -5 ar- 1.0 1
2 S 2 -
SILT: some clay, frequent
pebbles to 1" size, occasional
3~ boulders, medium brown 3
(TILL)
A Nbn | L-M 4
ML-CL
5 — .
6 — -
7 5.l
8 — g ]
? — o -
10 100~ TOTAL DEPTH 10.0 b 10—

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

st )
I PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 142/DH 1 142/DH 3
Sample Depth (Feet): 10.0-12.0 6.0-7.0
Moisture Content (%a}): o 2.3
Ice Content (%): - -
Organic Content (%): - 3.0
GRAIN S1ZE DISTRIBUTIO M:
BEOUAL Rie l::nnufnr:udi;nurl:lu cuu::'rﬂedlur:!;:i!n! uigy -Slies
| Solva Sizes
3 ok e g = Yo" o% o0 ™
100{ ||v|};|| | |4 ' 1 < Elul 4 ull‘n-i [uln '”i I
| |l IREER R Ry | L 18 |
a0 N\ 3 DH1 YL ru | nEN
a0 | I\ ‘\\,‘\. i _I\\‘ il
TO i e
| N M Y i
=T T [IoHB=] N e RN
2 : S P | Wl =.
. | < | R 1
H | by b IR
AN IEEEE B A
= Y | a |
g 3¢ YA I S T |
E | N L ] | =] | I Y |
i | [\ il TFt | 1 1100
| | \I ’1\ | 1 I | |
‘e |- TSN S L
GUIITTTTN IITH 1N AN el | [[I[I1] 111
oo 1o [ o 00l o-0a1 0-000|
Grain  Size — Millimaires
ACRSE FINE AGGREGATE
e —————— Particie size limits of frost susceptible moteriols

PETROGRAPHIC AMNALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 142/DH 5 GSC/GM-83
Sample Depth (Feet): 2.0-5.0 -
Moisture Content (9): - T
lce Content (%); - -

Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

. Sand Sizes Shie Sizes :
5
ol Coorae |Eaﬁlum [Fins unruf}ledium_]_ﬂne i in g
Salve Sizas
A 4% %o "2p "ipMs0™ioo “2oo
‘““HL F .i T T S0 T T
I ] TSI 1T E M1
o IN] B S| X 1
B X W I
b | \\ 'v.1III b l S Il |
1) [N 111
TO "k 5 1 N ] ]
&0 Y Y { * [ [ 1
g HER RN +DH 3 | ‘\ | |
= | = S
'-5D Sy |
= | 3T § s | ™. |
= “
E,‘n I \k I\ ! 1 e
= | N | = [ i
- = | TR BE
530 o ' -
SO GEC/GM BT\ [~ 'r i . AR
H 1 i ~|
B 1"\.‘ | [ R
\o | N\, e 11 ' ]
1l [ I ; IT"‘TI!-'--LL_ 1T E| ili S 1 i1
I | | o O e | 11
?(D o 1o ol 00l o-0al 0-000l
Grain Size — Milllmaires
AG%UH‘EFE;%‘EFE FINE AGGREGATE
—————————— Particle size limits of frost susceptible maoteriols

PETROGRAPHIC ANALYSIS: (142/DH 5@ 2.0' - 5.0')

Limestone and dolomite 36.8%
Igneous 31.1%
Quartzite 20.7%
Chert 2.2%
Deleterious

Sandstone, siltstone, shale and mudstone 2.1%
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SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Sample Depth Moisture Content
Location (Ft.) (%)
142/DH 5 12.0-15.0 1.6
142/DH 6 13.0-14.0 4.0
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SITE NO, 143

Located approximately 23 miles southeast of Wrigley and 3% miles east of the proposed
Mackenzie Highway at Mile 408, Site 143 consists of glacial outwash deposits with the
ocecasional small esker ridge remnant.

Type of Material: Gravel; some sand, variable grading, medium grained.
Estimated Volume: 1,000,000 cubic yards.
Assessment; Good quality granular materials suitable for most construc-

tion requirements were encountered in the esker ridge deposits.
Site 143 is recommended for development.

LEGEND

=== == Al| weather road sessesaceeee- Required access
————— Existing trails and cutlines  -——'——"Site limit
sxssveresnes Proposed Gas Pipeline + == = == = = Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22859/85 Approximate scale: 1" = 3,600
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ENVIRONMENT

Site 143 is located approximately 23 miles southeast of Wrigley and 3% miles eost of the
proposed Mackenzie Highway right-of-way at Mile 408. The site, consisting primarily of
glacial outwash deposits with the occasional small esker ridge, is located immediately
adjacent to the north bank of the River Between Two Mountains. The adjacent terrain to the
west, as confirmed by drill holes DH=8 and DH-?, consist of fine grained deltaic sand and
silt. The site area is gently rolling and exhibits fair to good surficial drainage to the north
and south into the watershed of adjacent lakes, streams and rivers.

The material in the glacial cutwash deposits is highly variable and ranges from inorganic

silts with some clay to medium grained, well graded gravels with some sand. These varying
granular matericl deposits are generally intermixed and moderately scattered throughout

the entire site area, although the more well defined esker-like features appear fo contain
pockets or layers of better quality granular materials. A thin veneer of silty organic topsoil
supporting growths of moss, small shrubs, spruce and birch covers the site area. The adjacent
terrain is relatively flat and contains a few localized areas with muskeg bogs.

There are no known critical wildlife areas in the immediate vicinity of Site 143. However,
River Between Two Mountains contains several areas of existing and potential spawning gravels

LEGEND
vesaresansns Required occess
—— e Site limit

i mm == A|| weather rood
Existing trails and cutlines

AEEEE SRS Pmpmed Gﬂﬁ PTPE”HE

—— —=— Proposed Mackenzie Highway

Section of Map No. 95

143-2
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along its course.

The only existing access to the site area from the CNT pole line or the proposed Mackenzie
Highway right-of-way consists of seismic cutlines and the access trails which were cleared
during the winter drilling program.

DEVELOPMENT

The detailed findings of the winter drilling program has confirmed the availability of
exploitable granular materials at Site 143. On the basis of the drill hole data, the following
comments relafive to material types are outlined as follows:

- The material represented by these glacial outwash features is extremely variable and
ranges from inorganic silts with some clay to relatively well graded gravels.

- The potentially exploitable granular materials of reasonable quality are scattered
throughout the site area as pockets and layers.

- The material type within an individual deposit is variable in quality, mode and depth of
deposition and recoverable quantifies.

- In general, the better quality granular materials appear to be located within the
narrow esker ridges.

- The depth of overburden overlying the granular material deposits varies in depth from
a few feet to in excess of several feet.

- The better quality granular materials, consisting of medium grained, well graded
gravels of varying silt content were noted at drill hole locations 1, 2, 3, 4 and 7.
(Ref. Airphoto Site Description, Page 143-1).

= An estimated volume in excess of 1,000,000 cubic yards of granular materials are
considered available from Site 143.

Site 143 is recommended for development and exploitation of granular materials and the
following development guidelines should be considered.

- In view of the highly variable quality and scattered nature of the available granulor
materials, Site 143 should be considered essentially for pit run aggregates to be
utilized in building pads, road and airstrip subbase construction. However, if careful
and selective excavating procedures are utilized during the development of borrow
pits, then the pockets or layers of high quality gravels could be exploited for use in
production of base course and surface course aggregaofes.

= The development of borrow pits for Site 143 should be initiated af locations represented
by drill holes 1, 2, 3, 4 and 7 which have proven depths of fair quality gravels.
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The glacial outwash features should be further investigated by probing at closer
intervals with shallow test pits or drill holes to more specifically delineate and assess
the quantity of available granular materials.

The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

The thin veneer of organic topsoil and peat should be stripped, removed and stock=-
piled adjacent fo the borrow pit areas in designated locations.

Relative to granular deposits immediately adjacent to the north sides of the River Be-
tween Two Mountains, the development procedures should be commenced at the
source area farthest removed from the water course. A buffer zone of adequate width
should be maintained between the stream and the final limits of the barrow pit.

Procedures during borrow pit development should be maintained whereby surficial
waste materials do not drain to the active stream channel of the River Between Two
Mountains or into adjacent lakes.

ABANDONMENT AMND REHABILITATION

Abandonment and rehabilitation procedures should include:

Recontouring of the pit area fo provide general drainage compatible with the natural
drainoge of the adjacent terrain.

Replacing stockpiled surficial waste material on the abandoned borrow pit areas.
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DETAILED TEST PIT LOG

143/TP 1
SRR (OL)
ik — 0.7
el (SP)
M
o
£ — 3
(SW)
4.5

Topsoil; organic, dark brown, roots

Sand; medium groined, frequent pebbles

Sand; some gravel, medium to coarse
grained, well graded, brown
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. DH-1
DATE: pgg, 13, 1973 |LOGGED BY: [ PEMCAN  [J
ORILLING METHOD'! [J o yyeNTionar B CiRcOiATiON L] OTHER:
ke |
H AMFLE | DEP
trom) | GRAPH | UNIEED MATERIAL DESCRIPTION TPE | fuer)
semson | SRORE cenl | nac. | esto
CLASS | CLASS | CONT.
0 B Pt 0.5 PEAT: orgaonic, trace silt, S
—\ fibrous, muskeg, brown Wk
ML 2.0 SILT: trace sand, frequent %l
‘\pebbles to 4" size, brown
e
PR O GRAVEL: little sand and silt,
HEs7sl GP-GC trace clay, poorly graded, Vi
' rounded ond subrounded pebbles Ve
to 2" size, frequent cobbles, 6 -
greyish brown
L-M
8 —
9.0
10 - 10:=5
SILT: some clay, little sand,
frequent pebbles to 2" size,
dark brown
12 ML (TILL) 12
Vs
14 — 14 -
15.0
TOTAL DEPTH 15.0°
16 — 16
GOVERMMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT IS
GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. DH-2
DATE: pgp, 13, 1973 |LOGGED BY: [X] PEMCAN 0O
DRILLING METHOD: [ .oy eNTionar B SlcOtar on [ OTHER:
DEPT EONDITIONS.
EPTH 10N SAMPLE B
eer) | GRAPH | (TS MATERIAL DESCRIPTION TYPE | (taer)
SYMBOL —r GEN'L M.RC. | EST'D
CLASS | CLASS | COMT,
0 e 0 -
: Pt PEAT: organic, fibrous, muskeg,
i dark brown
] 1.0 Jie
2 7 GRAVEL: little sand, fine grained, 2
medium brown MF I
o) GW-GP
i i 5 |
4 pspos 4.0 .
5 - 5 —
SILT: some clay, occasional M
4 — subangular pebbles to 1" size, Vs 4
dark brown Vi
ML
7 7=
8 — 8 —
9 - o
10 10.0—~"7OTAL DEPTH 10.0' o 10 —
GOVERMNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS

AND MNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMCAN SERVICES "72"
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SITE NO. 143

DETAILED DRILL HOLE LOG

HOLE NO. DH-3

DATE® FER, 12, 1973

LOGGED BY: X PEMCAN O

CRILLING METHOD: X

AR AR REVERSE .
CONVENTIONAL LJ CIRCULATION [ OTHER:

Ty | pranw | OMEEED MATERIAL DESCRIPTION e ressem B T I
SYmMEOoL SYMBOL GEN'L N.R.C. | EST'D
CLASS | CLASS | cONT.
¢ EmEE PEAT fib k i
t : organic, fibrous, muskeg,
\ dark brown I Nf
3 - 3|
SILT: some clay, frequent
ML-CL *
pebbles to 1" size, medium brown Vx
& - 6
o5 GRAVEL: some sand, little silt, L 0]
0 fine grained, frequent boulders
S
G g 12 —
Tefa iy MNF
RS GM-GP 15
LG50
i
g
::;:ﬁﬁ{ "~ 777 - occasional boulders from 19.0"
e,
21 4725 21 4
ey 290
TOTAL DEPTH 22.0'
24 - 24 —

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. DH-4
DATE: FER, 12, 1973 |LOGGED BY: [7] PEMCAN 0
DRILLING METHOD' ] conventionar [ ElRctATion [ OTHER:
DEPTH Git%f;:ﬂ?‘rlﬂhgs
o SAMPLE
(Feary | GRAPH | TS MATERIAL DESCRIPTION sl i
STMEOL SYMEOL GENL MLR.C. EET'D
CLass | CLASS | cont.
0 — 0 —
4 Pt PEAT: organic, fibrous, muskeg,
1-8— dark brown 7]
2. — o —
| GM-GP GRAVEL: some sand, frace silt,
poorly graded, medium brown
4 = d—
4 6.0 Nbn| M 6 —
SILT: some clay, frequent
8 — pebbles to 1" size, medium brown 8 —
ML-CL (TILL)
10 10 =
12 12.0 12 4
TOTAL DEPTH 12.0°
14 - 14—

GOVERNMENT OF CANADA

DEPARTMENT

OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. DH-5
DATE® reg, 12, 1973 |LOGGED BY' [¥] PEMCAN O
DRILLING METHOD! i) oyeNTionar O ElRcitaTion [ OTHER:
DEPTH GE%%I%?TW:&E 5
FIED AMPLE | D
oo | SRAP0 | MATERIAL DESCRIPTION T T | et | theent
| symsou cLAsS | cLASS | cont
0 00—
2 2
Pt PEAT: organic, fibrous, muskeg,
4 dark brown Vr =
& 7.
7.0 L-M
8 — 8 -
SILT: some sand and gravel, few
occasional boulders, light grey Vx
10 - B 10—
12 12.0 12
TOTAL DEPTH 12.0'

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT " 1
PEMCAN SERVICEE 72

GRANULAR MATERIALS INVENTORY
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SITE NO. 143

DETAILED DRILL HOLE LOG

HOLE NO. pH-6

DATE" FEB. 12, 1973

LOGGED BY: X PEMCAN O

DRILLING METHOD: X

AR AlR REVERSE
convenTional O circutation [ OTHER:

DERTH CONDITI "
I T i MATERIAL DESCRIPTION B oo m 1515 a0
stupoL | SROUP GENL | NRC, | ESTD
CLASS | CLASS | conT
0 0
Pt PEAT: organic, fibrous, dark
!'D_\ brown i
7 —
GRAVEL: some silt, few boulders,
o medium brown 4
NF | M
& —
8 8.0 g —
SILT: frequent pebbles to 3/4"
10 — ML size, medium brown 10—
12 12.0 12 —

TOTAL DEPTH 12.0

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

-]
' PEMCAN SERVICES ""72"
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. pH-7
DATE® ppp, 12, 1973 |LOGGED BY: [x] PEMCAN =
DRIEGT G T CDNVE':.IITEIONAL O &*&SEE‘?ESE [] OTHER:
GROUND ICE
OEETH UNIFIED COMDITIONS SAMPLE| DEPTH
(o] ;:I‘:E: GROUP MATERIAL DESCRIFTICON cent | nme. | eso | TS | tee)
SYMBOL CLASS | cLass | cONT
0 mg 0 —
t-;.«:z{}.';f‘ Pt PEAT: organic, fibrous, muskeg,
e 0.5— dark brown I
:l i
2 -
GRAVEL: some sand, little silt,
accasional boulders, rust brown q |
4 GM-GP N | M
4 —
5 ==
5 =
? —
B p—
? —
h. _
10.0—/ 7O TAL DEPTH 10.0" =

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. 143 HOLE NO. pH-8
DATE: rpp 12, 1973 |LOGGED BY: [¥] PEMCAN O
DRILLING. METHOD: E ’:DN"JE";:IIIEION.#L D E‘IIRRCSEEETSE D OTHER:
DEETH : UNIEIED GEE%E?TID:J:SE SAMPLE | DEPTH
oarl [ SRAPM | e MATERIAL DESCRIPTION TYPE | (faer)
= SYMBOL ey e cont
0 4= z 0 —
Ak, Ql TOPSOIL: some silt, little Vs
'Ii _\_{}rgumc, roots, greytsh brown
3 ' 3 -
Vs [L-M
Vx
b — | SILT: some clay, medium plastic, & -
greyish brown
ML
@ — g
UF

12 12
15 = Ve [L-M 15 -
18 S 18 —
21 'l 21.0 2] —

TOTAL DEPTH 21.0'

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMW DEVELOPMENT

GRANULAR

MATERIALS INVENTORY

oEn
| PEMCAN SERVICES ""72"
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DETAILED DRILL HOLE LOG

SITE NO, 143

HOLE NO. DH-9

DATE® reg, 12, 1973 |LOGGED BY: [f] PEMCAN =
t AR EVE
DRILLING. METHOD® /] veNTionar O SincSEXERSE, [ otHer:
DEPTH GE%I;IJ%?T ﬂ‘lcﬂl
F UMIFIED | QN L T
(oo [ SEazn | MATERIAL DESCRIPTION : gredssl i
SYMBEOL GEN'L MN.R.LC EST'D
CLASS | CLASS | CONT.
0 —errrs 0
: oL TOPSOIL: some silt, trace sand,
I'D_ﬁl, light brown 1
% | 5 |
SILT: some clay, medium plastic,
4~ e Vs |L-M 4
grE}fli rown s
|| Y
6 — ML &
g8 — B
10 ||| UE 10 -
2.0 12 —
12 ! TOTAL DEPTH 12.0'
14 14 —

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCARN SeRAvICES "'72"
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SITE NO. 143 A

LOCATION

Located south of the alluvial flood plain of the River Between Two Mountains at the
eastern toe of the McConnell Range, Site 143 A consists of o glaciofluvial outwash
plain. This site represents an eastern segment of glaciofluvial and jce contact deposits
which form Site 143 on the other side of the mountain range.

Site 143 A is approximately 8 and 7 miles east of the proposed locations of the Mackenzie
Highway and gas pipeline respectively.

LEGEND
e All weather road sessieeneess Required occess
“““““ Existing trails and cutlines =" ——"Site limit
=m========== Prongsed Gas Pipeline =™ Proposed Mackenzie Highway
Airphoto No. A22889/71 Approximate scale: 1" = 3,000
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GENERAL

The broad, generally flat but pitted outwash plain covers an area in excess of 3/4 of

a square mile. The northern boundary coincides with the River Between Two Mountains
flood plain, indicating that the former connection with outwash sediments forming Site
142 haos been eraded. The plain rises more than 15 feet cbove the alluvial flood plain
and chove the unnamed tributary, limiting the site to the southwest. On the east side
the plain surface motches the adjacent flatly rolling terrain. The plain is well drained
into adjacent stream channels along its northern and western perimeter, while drainage

conditions in the remainder of the site are fair fo poor. Spruce, poplar and birch, with
relatively dense understory growth, form the vegetation cover across the site.

The plain probably consists of alternating sand and gravel deposits with localized silt

or till-like pockets. These deposits are very likely suitable for good quality gravel
fill materials. They may also suit requirements for base and surface courses.

The site was not drilled because the access to the site involves the crossing of the River

Between Two Mountains, lack of existing cutlines to the site and its relative remoteness.
Site 143A is rated os o good prospect for granular materials.

s MR E r <
kniflronel, \‘; 1 = S
LI ";*I ¥ 'l‘: u | (]
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[ )
0 y 2 <
L L T Y Ly 5
s f I il
- i :_r::i‘_ s - LI.I' | i e
MPA1 =8 15 A
1 et

i l-l 3
T : - :
] ! ..'. W E
T g \ 2 §
H o
A \ M - | ;
N4
LEGEND
————mm All weatherroad 0 ceeeeeeeeeeees Required access
————— Existing trails ond cutlines  ~——-——- Site limit
R Proposed Gaos Pipeline s = = Proposed Mackenzie Highway
Section of Map No. 95 J Scale: 1:250,000
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SITE NO. 144

LOCATION

Located immediately south of the River Befween Twe Mountains and about 13 miles east of
the proposed Mackenzie Highway right-of-way, Site 144 is a small esker ridge paralleling
the river chonnal.

The proposed Mackenzie Highway right-of-way af Mile 411 is located approximately 1%
miles west of Site 144. The proposed gos pipeline route runs approximately 11 miles west
of the site area.

————— All weather road = oo Required access

—————— Existing trails and cutlines  -— - —- Site limit

sssssssunnes Proposed Gas Pipeline === Proposed Mackenzie Highway
Airphoto No. AZ22B59/86 Approximate scale: 1" = 3,000
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GEMNERAL

Some 1500 feet long and about 150 feet wide, Site 144 consists of a sinuous ridge which

rises 10 to 30 feet above the adjacent relatively flat glaciated plain. The terrain slopes
north towards the river channel, thus favourably affecting surficial run-off. A relatively
well drained esker ridge supports stands of spruce, poplar, birch and pine. The site

does not traverse any known critical wildlife areas.

This esker is likely composed of washed and stratified drift and till - chiefly sand and
gravel with minor silt and till inclusions, thus providing fair quality materia! for general
fill enly.

The site was not investigated because of the small size of the prospect, non-existent
access, and better sources located in the near vicinity.

Site 144 is rated as a poor prospect because its development would entail the stripping of
large tracts of land relative to the quantity of materials available.

LEGEND
e e = A|| weather rood seeseesaenn Required access
————— Existing trails and cutlines  ——-——- Site limit
SEEREEEEEE S Prﬂpﬂsﬂ'd GUS Fip&“ﬂe ——— PmpﬂﬁEd MuckEHZiE Highwn}"
Section of Map No. 95 O & 95 J Scale: 1:250,000

144-2



SITE NO. 145X

Located approximately 22 miles southeast of Wrigley between Miles 411 and 412 on the proposed
Mackenzie Highway, Site 145X consists of an alluvial fan and terrace which is located at the
mouth of the River Between Two Mountains.

Type of Material: Silt, Sond and Clay; stratified.
Estimated Volume: Mot applicable.

Assessment:

Site 145X is not recommended for development because
materials of granular quality were not established during
the field drilling program.

LEGEND

= = A || weother rood
SEEEEEEEEEEE Propﬂsed GﬂS PTPE“HE
© DH  Drill Hole

Existing trails and cutlines

sreseseseess Required access

v Site limit

» o e = Proposed Mackenzie Highway
4 TP Test Pit

Airphoto No. A22889/9]

Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 145X is locoted approximately 22 miles southeast of Wrigley and encompasses the
proposed Mackenzie Highway right-of-way from Mile 411 to Mile 412. The site, consisting
of an alluvial fan and terrace located at the mouth of the River Between Two Mountains, is

opproximately 2 miles in length and  mile in width. The site area is relatively flat with some
shallow depressions indicating former flow channels.

The material in the alluvial fan and terrace deposit consists of stratified and pocketed silts,
sands and clays which are saturated or high in ground ice content if frozen. The organic

topsoil and peat layer which covers the site area supports moderately dense growths of spruce
and tamarack.

There are no known critical wildlife areas in the immediate vicinity of Site 145X, A domestic
fishing locale is located at the mouth of the River Between Two Mountains and existing or
potential spawning areas are located at several points along the length of the River.

The access to Site 145X is good because the CNT pole line and the proposed Mackenzie
Highway right-of-way both traverse the eastern portion of the site area. The proposed gas
pipeline right-of-way is located approximately 2 mile eost of the site.

DEVELOPMENT

Site 145X is not recommended for development because the dota from the drill holes has
confirmed the absence of granular type materials in the alluvial fan and terrace deposits.
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SITE NO.

145X

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE® FEp. 12, 1973

LOGGED BY: 1 PEMCAN O

DEPTH
{Fuwt)

: AlR
DRILLING METHOD D) conveNTional O EiRcOtATiON [ OTHER:
DEPTH UNIFIED Gig‘irf%?nu:i? ]s
2, AMFLE
(raar) | GRAPH |0 un MATERIAL DESCRIPTION TYRE
symsoL SENL | NRC, | EST'D
SMEDL CLASS | CLASS | Cont.
0 |
2 SILT: little clay, thin clay
laminations, greyish brown Vs
y o=
ML Wx |L-M
&
8 -
9.0
SAND: some silt, fine grained,
poorly groded, frequent silt UE
pockets, demp, brown
MC
. Vx L

TOTAL DEPTH 14.0

18 =

12

14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENMT

GRANULAR

MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO., 145X

DETAILED DRILL HOLE LOG

HOLE NQ. DH-2

DATE: FEB. 12, 1973 LOGGED BY: X PEMCAN ]
DRILLING METHOD: 7 CDN'-.I'E'?«JIIRJGNAL X éﬂﬂ?:ﬁfi@?&i [J OTHER:
CEPTH —— UMIEIED GEEEI%EHGL? SAMPLE | DEPTH
{Fwat) ey GROUP MATERIAL DESCRIPTION ) o | TYPE | (Faer
= SYMBOL CLass :h::fsl E?-;L?
i) Pt 0.5 PEAT: organic, fibrous, muskeg, Za
dark brown
2 - 5
SILT: little clay, thin clay Vs |[L-M
laminations
4 — 4 4 —
& ML 6o
UF
B - 8 —
10 < 10 —
Vs | L-M
12 — 12
3.0
TOTAL DEPTH 13.0°
14 1o

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeERvVICEs “72"
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SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Sample Depth Moisture Content
Location (Ft.) {9}
145X/DH 1 12.0 19:3
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SITE NO. 146

Located approximately 20 miles southeast of Wrigley and 2% miles east of the proposed
Mackenzie Highway at Mile 414, Site 146 consists of o discontinuous esker ridge complex.

Type of Material: Sond and Gravel; trace silt, well graded, medium to
coarse grained.

Estimated Volume: 600,000 cubic yards.

Assessment: Good quality granular materials which are svitable
for most construction requirements, Site 146 is recom-
mended for development.

——— = Al weather road 0 eeeeeeeeene Required occess
————— Existing trails and cutlines  -——-——-5ite limit
werseseness Proposed Gaos Pipeline  commmemen Proposed Mackenzie Highway
@ DH Drill Hale -# TP Test Pit
Airphoto No. A22859/84 Approximate seale: 1" = 3, 000




PEMCAN SERVICES

ENVIRONMENT

Site 146 is located approximately 20 miles southeast of Wrigley and 23 miles east of the
proposed Mackenzie Highway right-of-way at Mile 414. The site consists of a complex
of discontinuous esker ridges which encompass an area approximately 13 miles in length
and % mile in width. The individual esker ridge features are generally 200 to 400 feet
wide at the base and rise from 30 to 40 feet above the gently rolling terroin which consists
of effaced, drumloid ground moraine. A large loke is located af the eastern end of the
esker ridge complex and some smaller ponds are located in the valleys between individual
esker ridges. The site area and adjacent terrain generally exhibits fair surficial drainage
to the west; the rugged McConnell Range rises to the east of the site.

The material in the esker ridges consists of well graded, clean, coarse grained sands and
medium grained gravels which are suitable for most construction requirements. A layer of
topsoil and crganic silt generally less than 2 feet in thickness, covers the surface of the
individual esker ridges and supports moderate growths of spruce. The ground water table
apparently lies deep within the esker ridges, possibly at depths corresponding to the elevation
of the adjacent lakes and ponds.

LEGEND
== Al weather road seseeeweeeeo- Required access
————— Existing trails and cutlines ~——-——- Site limit
........... « Proposed Gas Pipeline m— == Proposed Mackenzie Highway
Section of Map No. 95 O & 95 J Scale: 1:250,000
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There are no known critical wildlife areas in the immediate vicinity of Site 146. The cite is
within o region which is pericdically hunted and trapped by northern residents.

The only existing access to the site area from the CNT pole line, proposed gas pipeline or
proposed Mackenzie Highway right-of-way consists of the access trail which was cleared fo
and onto the site area during the winter drilling program.

DEVELOPMENT

The information compiled from the drill holes conducted on Site 146 showed the following
conditions relative to the quality and quantity of available granular materials from these
esker ridge deposits.

Good quality granular materials varying from well graded, coarse grained, clean sands
to medium grained gravels which are suitable for most construction requirements are
recoverable from these esker deposits.

The overburden material consisting of topsoil and organic silt is generally less than 2
feet in thickness.

The depth of sands and grovels in esker deposits vary from several feet to in excess of
15 feet. Therefore, an average depth of 10 feet was utilized for estimating the quant-
ities of available granular materials.

The in situ gronular materials which were frozen during the winter drilling progrem
exhibited very low ground ice contents.

An estimated volume of approximately 600,000 cubic yards of good quality granular
materials are considered availoble from these esker deposits.

Site 146 is recommended for the development and exploitation of granular materials and the
following guidelines should be considered in the development of borrow pits.

The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

The organic topsoil and silt overburden should be stripped, removed and stockpiled
adjacent to borrow pit areas in designated locations near the base of the esker ridges.

The development of borrow pit areas should be initiated in the ridges or their sections
removed from existing lakes and ponds.

Vertical excavation opposed to horizontal excavation should be considered to minimize
the effects of erosional agents on the exposed borrow pit areas.
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- Operating procedures should be maintained during borrow pit development whereby
surficial woste materials do not drain into the adjacent lakes.

- Generally, standard excavation equipment such as dozers, overhead loaders, backhoes
and light ripping equipment should be adequate for the removal of material from this
site.

- Operating procedures during the borrow pit development should ensure proper con-
touring of the pit oreas to maintain the final level of the borrow pit areas above the
level of adjacent lakes.

- Stands of natural growth should be retained between borrow pit areas in order to
promote natural regeneration of vegetation after the borrow pit areas have been
exploited and abandoned.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage compatible with the natural
drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material on the abandoned borrow pit areas.
- Reseeding of the recontoured pit areas may be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals ond

perennials will result in a semi-permanent growth prior to the natural reestablishment
of the notive species.
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SITE NO. 146

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE: reg, 13, 1973

LOGGED aY: ¥ PEMCAN (1

DRILLING METHOD: O

AlR A|R REVERS
convenTional X ClRcOiATion ] OTHER:

BERTH UNIFIED SLoNDITIONS. [same
laors | SRABK | MATERIAL DESCRIPTION e s
SYMBOL SYMBUD!. GEN'L M.EC. EET'D AR kg
CLASS | CLASS | COMT.
0 0
SAND: some silt, fine grained,
poorly graded, very loose, ]
frequent cobbles and boulders,
: sp dry, light brown NE | vL e
2 9
2.5 il
GRAVEL: little sand, trace silt
g and organics, poorly graded, 3
predominantly subreund to sub-
S el angular limestone, quartzite and
af o5 GM-GP granite pebbles, greyish brown NF ) ol
4 4 —
5 50— TOTAL DEPTH 5.0' A 5 —
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS =
AND NORTHERN DEVELOPMENT = i
PEMCAN s
GRANULAR MATERIALS INVENTORY el
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DETAILED DRILL HOLE LOG

SITEIND. 146 HOLE NO. DH-2
DATE: rgp, 13, 1973 |LOGGED BY: [¥] PEMCAN O
DRILLING METHOD: [ convenTionar X AB-OEAEReR O otHesr:
DEFPTH UMIFIED GIC%%%ETIGJLCEE SAMPLE | DERT
(ewr) | SRa7H | (e MATERIAL DESCRIPTION TYPE | (taer
SYMAOL SYMEQL | N.RC. | EST'D sen
5 cLass | conr. 5
SM TOPSOIL: some silt, little sand, Vs
| 5-—_trace clay, lightbrown
2 SAND: little gravel and silt, :;Irs 2
5 medium to coarse grained, brown °
4 - 4 —
SILT: some clay, trace sand, 1
medium grained, frequent sub- %030
- angular to angular quartzite PR o]
and granite pebbles to 3" size, ::::::
I brown PO
R L-M
g - ML P02 Vs 8
- layer of cobbles and boulder X
concentration at 2.0"
10 — (TILL) 10 —
12 H 124
14 1 14.0 14
TOTAL DEPTH 14.0'

GOVERMNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"'E”‘“‘*” SERVICES " 72
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DETAILED DRILL HOLE LOG

SITE NO. 1456 HOLE NO. DH-3
DATE: rep, 13, 1973 |LOGGED BY: [%] PEMCAN ]
A R conveNTional X éIISCLR}EE%'?EE}EN [] oTHER:
DEFTH UMNIFIED GE%{I%?TIDLiE SAMBLE| DEPTH
(Fam] Ei‘;’:: P pp MATERIAL DESCRIPTION TYPE | {fuar)
SYMEBOL GEM'L MN.RLC, EST'D
CLASS | CLASS | cont
0 0 —
OL TOPSOIL: some silt, little sand
W
and gravel, brown
2 2.0 2 _
4 GRAVEL: little sond, trace silt, 4 -
medium to coarse grained, well
graded, predominantly sub-
rounded and subangular pebbles
3 P
to 13" size, grey 6 ]
ow NF L
8 g8 —
M
=35
0
10 P 10 -
12 120 12 -
ML E,“—T: some clay, trace sand, UE
rown
4 = (TILL) 14
15.0
TOTAL DEPTH 15.0
16 - 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS <
AND NORTHERN DEVELOPMENT =

PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 146 HOLE NO. DH-3a
DATE: ppg. 13, 1973 [LOGGED BY: [7] PEMCAN O

DRILLING METHOD: [ convehrional B &RSEXESk O orHer:
DEPTH SRAPH UMIFIED GEEI:J%L;‘TIGLCEE SAMFLE | DEFTH
[fent] S'P'ME.{;L GROUP mTERlAL DESCR]FTiDN - . .- TYRE |fh..p:|
STMBOL CLAsS | Class Cores
0 0 —
TOPSOIL: some silt and sand,
trace clay, roots, few cobbles =
and boulders, brown
1 OL-ML Nf | VL 7 2
2 2.0 2 -
f GRAVEL: little silt and sand,
K iz medium to coarse grained, frequent
Vo 2 e pebbles and cobbles to 5" size LNIE n
ﬂ _'
=Py
3 'E\qhnr.;-:!r 30 3
~ TOTAL DEPTH 3.0'
Note: Refusal on boulders ot 3.0°;
| moved to DH 3. =

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT o
PEMICAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 146 HOLE NO. DH-4
DATE® Fpp, 13, 1973 |[LOGGED BY: [ PEMCAN O
5 R
DRILLING METHOD: [ ¢y eRitional X iR OiATION O oTHER:
DEFTH UMIFIED GE%LI:J%EI‘TIDLEE
e SAMPLE
T ] e MATERIAL DESCRIPTION = —TPE | (rows)
SYMBOL CLASS | CUass | cont
0 0 —
oL TOPSOIL: some silt, little sand, NFf | VL
few cobbles and boulders, brown
2.0 9 —
GRAVEL: trace sand and silt, 4 -
well graded, predominantly sub-
angular and subrounded pebbles
to 13" size, few cobbles from 3"
to 5" size, limestone and quartz- Vx 6
ite dominate, grey
GW 5 .
L
=0 10 -
b v MC
9, GS
.I '.... P
12 =
b D{}oﬂu
14 vt = LY | 4.0 ]4 M|

TOTAL DEPTH 14.0'

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvVICES "72"
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SIT

E NO. 144

DETAILED DRILL HOLE LOG

HOLE NO. DH-5

DATE: FEB., 13, 1973

LOGGED BY: X PEMCAN 0

PEILLING METHGUR T EDNVE?JIEGNAL X @‘.'Ecﬁfﬁéﬁ [] OTHER:
BEATH UNIFIED GE%LfliNnt:Tlﬂ?l"csE SAMPLE| DEPTH
[faar) :r:l:;rl‘_ GROUP mTERI!ﬂiL DESCR[FTIDH iy > TYPE {font]
SYMEOL CLASS | CLASS cont
0 &= Fan o -
Lerd OL TOPSOIL: some silt, little sand,
%ﬁ ] 2 trace clay, light brown VR |18
- I
2 9
SAND: trace gravel, medium to
4 coarse grained, well graded, 4 _
pebbles to 3/4" size, medium
sw brown oot ('S
6 &
8 =
MC ¢
2.0 %5
10 10 —
GRAVEL: little sand, trace silt,
well graded, predominantly
12 _?g rounded and subrounded pebbles Nbn| L 19
b st :
:bl:f:r ow to 3" size, greyish brown
14 _'JD% 14 —
5]
5 MC
16 —fgimy 16 —
}n." {bﬁﬁ
G"!-'r\.'hc I7.0
TOTAL DEPTH 17.0
18 — 18 —

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES '"72"
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DETAILED DRILL HOLE LOG

gl‘l;E. NO. 146 HOLE NO. DH-6
ATE' FEB. 13, 1973 |LOGGED BY: g pEMCAN [
DRILURNG METHOR: 1T doiivemionay X ElRcEATISN O otHer:
- GROuMD  ice |
o) [ ShA%H | (00D MATERIAL DESCRIPTION O e e i i
- SYMa0L CLass CLa 55 EEDL?
T "
g SILT: little sand, occasicnal
subangular and angular fragments, 2 -
pebbles to 2" size
= |
4 4 =
& — Vs 5 -
ML L-M
8 g —
o - becoming Till-like from 10.0" Loy
12 Vs 12 -
i. . Vi
14 4 14 —
15.0 o =
TOTAL DEPTH 15.0¢
16 — 16 _

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHEREM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=
I PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 146/DH 3
Sample Depth (Feet): 8.0-11.0
Moisture Content (%): 1.8

lce Content (%): =

Organic Content (%): 3.9

GRAIN SIZE DISTRIBUTION:

F Sond  Sizgs Siit Sizes
SERVLL iees Coorse |Modium [Fine Gogran| Medium [ Fine Gl S
Selve Slzes
Jooks 21 "3 4 *a %o "20 "o"o0%oo*zo0
| I] | \u._ Il [ "'L_ [T 111 111
55 ' I ST T i 11 [T
\__ g ETIN ] |
EEY e : RS 1 1l
L] .1\ 7 = T HH
| h [111
ke | "'n"-.. N | | “-. |
k H K | i
o I BH 3 % | I :
:EG | \':r- N | W i 1 I
03 | RN e | ™|
e ] Ry Y [T% =
40 oo | - [ !\" ’ '
= i =l TITT™ [
=0 b e |
£20 h N ~L |
™ | TRt |
1o T i ! | EEETE | ! LA '
MLl (11 | i=0 LR D pLid Tl
1 0 1 55 100 1T
00 1o o ol ool o-ool 0-000!
Grain  Sire — Milllmatras
Aﬁ%ﬁﬂﬁt%shgrf FINE AGGHREGATE
—————————— Pgrticle size limits of frost susceptible malerials
PETROGRAPHIC ANALYSIS: Hardness
Limestone and dolomite (sound) 48.6% 4-5
CQuartzite 37 .3% 7-8
lgneous 18.0% 6-7
Chert 1.1% &7
Deleterious
Limestone and dolomite (porous) 0.2% 3-4
Ironstone, siltstone, shale, sandstone 0.9% 2-3
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SUMMARY OF LABORATORY TEST DATA

Sample Location:

Sample Depth (Feet):

146/DH 4

Moisture Content (%):

lce Content (%%):

Organic Content (%):

GRAIN SIZE DISTRIBUTION:

10.0

143

& 1 =i Sand Sizes Si Sizea
rove I!-l- I Imsatom |Fine Eanres] edim [Firs GClay Sizes
Seive Sizes
100}, =I‘MPI!"’: Ll,"_J“ il |.‘ %1020 *a0%s0%00 %200
. ¥ | | 1 il |t ]l 1T T
a0 A _!!!-‘ S I | I | ]
| " n 1
5O =1 \\ h I1 |
| 1 [ M N ]
T0 ! ' W, L% t1
1'||_ | _+DH \‘. % 11 |
= vl X [ '~ |1]] 1
g \ | ~ ]
" 50 |+— = b 8 [ i =
B ' \ Ny [ |
Za0 \ Y s T ul
_ 5 N : |
B ! \ s . by
o {I=2toy ™~ 1 N
a \ = | ~JITTT 1
= : \ 1 ] |
| [ [i=d ]
o T | I TS [ l'..l_.i__ll ] 'I:: I i‘-""h-.__ i
o ! HIRE N . | | [T |
100 o 19 o o0l 000 o-000|
Gram  Sige — Milllmatres
AG%%%%FLEI'E FINE AGGREGATE
— === =————— Pgrticle size |imits of fros! susceptible maoterials
PETROGRAPHIC ANALYSIS:
Hardness
Limestone and dolomite (sound) 44 5% 4-5
Quartzite 36.3% 7-8
lgnecus rock 16.5% &7
Deleterious irenstone, siltstone, shale
and sandstone 1.8% 34
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SUMMARY OF LABORATORY TEST DATA

Sample Location; 146/DH 5 146/DH 5
Sample Depth (Feet): 8.0 15.0
Moisture Content (95): 2.2 4,2
lce Content (%): - -
Organic Content (%): 1.7 -

GRAIN SIZE DISTRIBUTION:

G I 1] Sgnd S5ize3 S Sizes -
et i Coorse |Medium | Fins Cogree | Medium | Fine oY Sl
| Selve Sizes
S I -, "3 s "0 "2o "o™so™on™zoo
| [ B O A LI 1% T | I T 11T
T 111 B I T [ TIE
9 | I\\ 3\ | K | |
I | '\ | | [ | | |
BO - : ,\\\ N = . . . ,'
1 | ‘\ i | ! ] | | [
TO AN - \“ HH T
60 A T3 e T LT
3 ' DHS™ | I | S -
Cap | [1{87) ' BE N T B’ |
g O 10 A 11 =
Eio i | \ I |
aed I I | i R R
- I A T ] ~J
=
> o AY ~_ Il A [T
< | |1 Y =M T <{I11
20 { | I\ (e | Tl
| TN S i1
e (I 1 T NIl - == {11
il LT L [ O[] i N {1 I
190 1o 1o o [+3o]] o-0o o-poo
Grain  Size — Millimairas
COARSE
AGGREGATE FINE AGGREGATE
——— e Pgrticie size limits of frost susceptible moterials

PETROGRAPHIC ANALYSIS:
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SITE NO. 147

LOCATION

Paralleling the eastern side of the Mackenzie River opposite Old Fort Island and approxim-
ately 3 miles north of the River Between Two Mountains, Site 147 encompasses a high fluvial
terrace.

The proposed Mackenzie Highway right-of-way at Mile 415 is located approximately 7 mile
east of Site 147, The proposed gas pipeline route runs approximately 1 mile east of the site
area.

e e Al weather road 00 .l Required access

—————— Existing trails and cutlines -—— . —. Site limit

wwsnss==m=ss Proposed Gas Pipeline ———=— Proposed Mackenzie Highway
Airphoto No. A22933/96 Approximate scale: 1" = 3, 000"

147-1
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PEMCAN SERVICES

GENERAL

The high fluvial terrace parallels the eastern Mackenzie River valley wall for about 2% miles;
over most of its length the site averages more than 1000 feet in width. The terrace surface is
flat while its outer rim and the valley wall are gullied, The terrain east of the terrace gently
ascends towards the distant McConnell Range.

Gravel and sand with silt, overlain by a silt and topsoil layer, is exposed in cut slopes in
some of the gullies incising the outer terrace perimeter. These deposits can provide for fair
te good quality general fill material. Materials within the terrace can, however, vary from
spof to spof; thus, coarse granular deposits may form isolated pockets within the fine grained
fluvial sediments. The thickness of overburden may also increase towards the eastern site
limit. There are no known critical wildlife areas in the immediate vicinity of Site 147; how-
ever, this region is periodically trapped ond hunted by northern residents.

It is anticipated that deposits within the terrace are of variagble quality and that the exploit-
ation of Site 147 would entail selective operations if quality general fill material is required.
Therefore, Site 147 is roted as a fair prospect.

! W .’ - Jr -
IR (7
Ggils

LEGEND
e Al weather road <issesennees Required occess
————— Existing trails and cutlines  +——.—- Site limit
semsmsmmaaa= Proposed Gas Pipeline e e = Proposed Mackenzie Highway
Section of Map Ne. 95 0 & 95 J Scale: 1:250,000
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SITE NO. 148

LOCATION

Paralleling the western toe of the McConnell Range, approximately 4 miles north of
the River Between Two Mountains, Site 148 consists of several kame terraces and
kame fields which are spread across an area in excess of one mile in width and 3 miles
in length.

Site 148 is approximately 4 miles east of the proposed locations of the Mackenzie High-
way and gas pipline right-of-ways.

————— All weather road =~ e Required acecess

————— Existing trails and cutlines "= " =—"Site |imit

=sesssssnsss Proposed Gas Pipeline = Proposed Mackenzie Highway
Airphoto No. A22859/69 Approximate scale: 1" = 3,000

148-1




&
P PEMCAN SERVICES

GENERAL

Site 148 consists of three separate kame fields, ranging from 0.1 to 0.5 square miles each in
size within the southwestern part of the site; four longitudinal kame terraces, 500 to 1000
feet wide and 2000 to 4000 feet long, are located north of the kame fields. As noted, the
kame fields are denoted as "a" and the terraces as "b" on the agirphoto. Variably washed
and irregularly stratified gravel and sand are apparently the most common constituents of
these ice contact landforms. Silt beds, till bodies and boulders may be, however, accasion-
ally encountered within the gravel and sand deposits.

The kame fields are pitted and some of the kettle holes collect the surficial runoff which,in
turn, forms numerous small ponds. The terraces are flat topped. Adjacent terrain is rugged
as noted on the eastern side, which ascends the steep slopes of the mountain ranges. Gullies
and depressions separate both the terraces and kame fields. Fair to good drainoge conditions
contribute to relatively dense growths of spruce, poplar and birch across the individual site
segments. The orea is within a region which is periodically hunted and trapped by northemn
residents.

It is anticipated the deposits will suit the requirements for general fill materials and possibly
for both base and surface courses. Therefore, Site 148 is rated as a good prospect. The sife
is, however, currently inaccessible; exploitation would require cutting approximately 4 miles
of new access through rugged and irregular terrain.

0 R T e N G e i 3 s SRRt e R e s
P = J.-~-‘_*;-\_;_\___-‘E’~‘._.?__' _-:T.-"...-_'*;??qu_ ey

————— All weather rood = e Required occess

————— Existing trails and cutlines  -=——.——- Site limit

ssssssz=nnn= Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 95 O & 95 ] Scale: 1:250,000
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SITE NOC. 149

LOCATION

Located approximately 3 miles east of the Mackenzie River channel, Site 149 encompasses
the southern tip of Franklin Mountains. The bedrock massif forms a prominent ridge which
is dissected by an erosion gully into two segments.

Both proposed utilities, the Mackenzie Highway right-of-way at Mile 415 and the gas pipe-
line route are located west of the site area af o distance of approximately 2 miles.

e All weather road sesreeeoone Required access

—————— Existing trails oand cutlines .— . —. Site limit

wsnsnssse==s Proposed Gas Pipeline === Proposed Mackenzie Highway
Airphoto No. A22889/105 Approximate scale: 1" = 3,000
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PEMCAN SERVICES

GENERAL

The southern segment of the ridge is about  mile wide and 1 mile long. The northern part

is less than T mile wide and is some 3 miles long. The ridge rises several hundred feet above
the adjacent rolling terrain and its surface is ruaged. Thick bedded Devonian limestones,
exposed in numerous rock walls, form ledges and cliffs. Several larger sinkholes exist along
the northern face of the southern ridge segment.

The bedrock is covered with discontinuous drift and colluvial materials. A relatively thick
layer of slope wash and debris mantles the northwestern slopes of the ridge, and supports
medium to dense growths of poplar and birch.

Quarries can be located at several points along the southern and southeastern faces of the
ridge. Although the southern segment of the ridge is more accessible, new access however,
will still be required. The bedrock will require blasting to be extrocted. Good quality
general fill can be obtained from this location and aggregates for base and surface courses
can be produced by crushing and screening of fresh limestone.

Site 149 is rated os o good prospect for manufacturing granular materials.

LEGEND

—— e All weather rood sssseeesseees Required access

————— Existing trails ond cutlines +——-:—- Site limit

=sssssmssnss Proposed Gas Pipeline e e == Proposed Mackenzie Highway
Section of Map No. 95 O & 95 J Scale: 1:250,000
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SITE NO. 150

LOCATION

Located approximately 15 miles southeast of Wrigley at the western toe of the McConnell
Range, Site 150 consists of a kame terrace.

The proposed Mackenzie Highway right-of-way at Mile 421 is located approximafely 3
miles west of Site 150. The proposed gas pipeline route is approximately 3% miles west of
the site area.

———— Al| weather road cereeneeee. Required access

—————— Existing trails ond cutlines +——+ —. Site limit

==z=snmsnsss Proposed Gas Pipeline === Proposed Mackenzie Highway
Airphoto No. A22889/107 Approximate scale: 1" = 3,000
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E PEMCAN SERVICES

GENERAL

Site 150 encompasses a kame terrace located on sloping grounds adjocent to the western
toe of the McConnell Range. The site area is separated from the terrain to the west by

a deeply incised erosional gully. The kame terrace is approximately 3000 feet in length
with o maximum width of 1000 feet.

The kame material is likely comprised of variably washed sand and gravel deposits with silt
and till pockets. The site area is well drained and supports relatively dense growths of
spruce and poplar. Surficial drainage is directed west into the erosional gully. There are
no known critical wildlife areas in the vicinity of Site 150,

It is anticipated that the sand and gravel deposits within the kame terrace will contain low
to medium ice content and thus would be suitable for fair quality fill material. Better qual-
ity materials, such os clean, well graded gravel, may occur in isolated pockets, which
would be difficult for selective exploitation. There is no existing cutline connecting the
site area with the proposed utility routes. Rugged terrain makes the access fo the site diff-
icult. Therefore, Site 150 is rated only as a fair prospect.

LEGEND
v e mm A || weather road seemseesennne: Required occess
————— Existing trails and cutlines ~——:——- Site limit
sssasswssnss Proposed Gas Pipeline —— === Proposed Mackenzie Highway
Section of Map Ne. 95 O & 95 J Scale: 1:250,000
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SITE NO. 151

Located approximately 17 miles south of Wrigley; Site 151 consists of a glaciofluvial out-
wash deposit which encompasses the proposed Mackenzie Highway from Mile 418 to Mile
419,

Type of Material: Gravel and Sand; variable silt content, stratified.
Estimated Volume: 1,500,000 cubic yards.
Assessment: Fair quality granular materials, suitable for general fill in

the construction of road subgrades, pipeline berms and utility
backfill; Site 151 is recommended for development,

zie River =
LEGEND
== = Al weather road seessereraen Required access
ﬂﬂﬂﬂﬂ Existing trails and cutlines  -——+——:Site limit
ssssssansansProposed Gaos Pipeline + o e mm « Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22933/95 Approximate scale: 1" = 3, 000"
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PEMCAN SERVICES

ENVIROMNMENT

Site 151 is located approximately 17 miles south of Wrigley and consists of o glaciofluvial
outwash deposit which encompasses the proposed Mackenzie Highway right-of-way from
Mile 418 to Mile 419. The site area is approximately 1 mile in length and averages 1 mile
in width. The site area exhibits good surficial drainage to the west into the Mackenzie
River, whereas the adjacent terrain to the east consists of shallow lacustrine silt and sand
overlying glacial till, and exhibifs slight thermokarst features.

The material in the outwash plain consists of medium fo coarse grained, sandy gravels with
a highly variable silt content. The orgaenic topsoil layer is quite shallow and supports mod-
erately dense growths of spruce and birch.

There are no known critical wildlife areas in the immediate vicinity of Site 151,

Current and future access to potential borrow pit locations is excellent because both the

CNT pole line and the proposed Mackenzie Highway right-of-way traverse the entire length
of Site 151,

DEVELOPMENT

The information from the field investigation conducted on Site 151 by PEMCAN and the
consultant for the Federal Department of Public Works showed the following conditions
relative to the quality and quantity of available granular materials:

- Fair quality granular materials, consisting of medium grained, sandy gravels with a
highly variable silt content were encountered to depths investigated. These sandy
gravels are interspersed with numerous cobbles and are considered suitable for use in
fair quality fill material in the construction of highway grades and utility backfill.

- The depth of the granular deposits is in excess of 20 feet, however, selective excava-
tion of material may be necessary because of the highly varicble quality of the in situ
grovel strata.

- The overburden material consisting of topsoil and silt is generally less than 1 foot in
depth. The moisture content of the gravel stratum is quite low, ranging from 5 to 8

per cenf.

- |t is considered that granular materials in excess of 1,500,000 cubic yards are recover-
agble from Site 151.

Site 151 is recommended s a source of granular materials and the following operational
guidelines should be considered during the development of borrow pifs at this site:

- The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

151=2



P PEMCAN SERVICES

= The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areos in designated locations,

- A natural stand of tree growth and related vegetation should be retained between
borrow pit areas to be developed and existing or proposed right-of-ways,

- Stands of natural growth should be retained between borrow pit areas in order to facili-
tate regrowth through natural regeneration. A buffer zone of adequate width should be
maintained between the Mackenzie River and the final limits of the borrow pit areas.

= The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

= The production of quality surface course and concrete aggregate material may be possible
by exercising selective excavation procedures during the development of borrow pits.
The production of higher quality aggregates will dictate the need of screening, crushing
and washing plants fo ensure satisfactory properties for specified construction require-
menfs.

-  Additional loboratory fests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is to be considered for the pro-
duction of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainoge that is compatible with the
natural drainage of the adjocent ferrain.

-  Replacing stockpiled surficial waste material and organic topsoil on the abandoned
reconfoured pit areas.
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151/7p 1 DETAILED TEST PIT LOG

AT D-D il- 1
% ?E%ﬂ o0 Topsoil; organic, roots, black
FEiep — 0.6
Silt; some sand and clay, frequent
- 1.6 cobbles
k)
M
o
5 Gravel; little sand, trace silt, medium
to coarse grained, well graded
4.0
151/7p 2
=] " 0.0 Topsoil; organic, roots, black
R .. P 4
(MH) Silt; some clay and sand, frequent
14 cobbles 5" to 7" in size
c
o
@ I
o
L'__EJ_: ° Gravel; some sand, coorse grained, well
' groded, occasional cobbles 5" to 6" in
size
5.5
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DETAILED DRILL HOLE LOG

SITE NO. 1:,1 HOLE NO. B H
DATE® pgp, 12, 1973 [LOGGED BY: [ PEMCAN ACRES CONSULTING SERVICES
URILLING: METHOD: A CGNVE’?;‘?EDNAL O algcﬁfﬂ%ia [J OTHER:
DEPTH UNIFIED Gggﬂ%‘?ﬂﬂ“—f SAMPLE | DEPTH
(Faut) ;:‘:2‘: GROUP MATERIAL DESCRIPTION TYPE | [fant)
s GENL | MaC. | EST'D
CLASS | CLASS | CONT.
s
Pt Peat with ice lenses Vs
|
4.0
& —
SW Sandy till with some peat Nf
9
12 —
_____ T RS = e S e ey
18 =
SW Sandy till with fine gravel INF
18 —
G5 21
24 4
25.0 =
END OF HOLE 25.0
27 - 27 —

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"EM“” SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. 15]

HOLE NO.

C A

DATE: FER, 14, 1973 [LOGGED BY: [J PEMCAN

Xl ACRES CONSULTING SERVICES

DRILLING METHOD:

ATR
| ] & convenfiona, O é‘;'ﬁcgﬁﬁéﬁ, ] oTHeR:
OEETH UNIEIED GROUND  jcg —
[Fear) :‘:&ipﬂ*: GROUS WTERIAL DESCRJFTIDN CQNDITIDNE_-EAHPLE DEFTH
SYMBOL GEN'L NRC. | Estn TYRE {Femr)
ﬂ CLASS CLASS COMT,
— ] 6
2 Brown sand with fine gravel
GP P
4
4=
<)
& -
N Srcd
. oW Grey fine to coarse gravel and
sand 8 —
GS
10 T =
12 12/
GWwW
14 T4
15.0 —
END OF HOLE 15.0"
16 — e

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERvVICES “7p"
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SITE NO. 157

DETAILED DRILL HOLE LOG

DEPTH
|Fuat)

0

CEPTH
[famr])

B

10 <

12 -

14 —

HOLE NO. € D
DATE® fgp, 14, 1973 |LOGGED BY: [ PEMCAN ] ACRES CONSULTING SERVICES
DRILLING METHOD' ) convenTionar [ EiRcOiaTiQn [ OTHER:
CEoNDITIONS
" ITIOMN SAMPLE
crary [ VN MATERIAL DESCRIPTION i
SYmMEBOL GEMN'L | M.RC. | EST'D
SYMBOL CLASS | CLASS | CONT
Pt PEAT W
2.0
SM Brown silty gravelly sand with a GS
trace of clay Nbn
6.3
GW Fine to coarse gravel and sand NIF
G5
15.0
END OF HOLE 15.0'

16

16

GOVERNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND WNORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES “72"
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SUMMARY OF LABORATORY TEST DATA

Somple Location: 151/TP 1 151/7p 2
Sample Depth (Feet): 2.0 3.0
Moisture Content (%): - -
lce Content (%): - -

Organic Content (3%): - -

GRAIN SIZE DISTRIBUTION:

& i 5i Sond Sizes S Sires
il o Coorse !Mﬂilum rFH'Ia gggutl Medium ] Fing Gy Hices
] Selve Sizes
ook 2T rdr 4 %2 %0 %35 %gMp%o00 %200
! I 1 S T Y, [ E [
ML 11 Al [ ] YN I | | [
80 H} . - | !
AN e \ 1] |
80 =
N ——r—r T 1]
N 111
10 1I| \. "L.- ; | \‘:‘ i1 ]
€5 X % | L | | % | |
5 | ‘:. \._‘.—-'—"'"TP P ‘\. ~J1
. I N M
=5p . 4
13 TP+ X LY e s
E‘g | \ \ ‘\ | 1
o | N LY B ] I T84 ]
= " | | "'\ h, | ‘H | 1 * 11
s ' SN ~ T S
“-'20 | -\‘\ \ "‘\_ | ~
= i 3 []] M || |
" 1 = T i3 [
| | TN T ] T =T
| i | 17 T LT | Il ]
4 . I L |
oo 10 ({+] o1 o0 00l o-ooal
Grain  Size — Millimatras
COARSE
AGGREGATE FINE AGGREGATE
—————————— Particle szize limits of frost susceptible moteriols

PETROGRAPHIC ANALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 151/418-C-A 151/418-C-A 151/418-B-H
Sample Depth (Feet): 7.0 10.0 20.5
Moisture Content (%): - = -

lce Content (9%): - 2

Organic Content (%): - 2

GRAIN SIZE DISTRIBUTIO N:

I i Sand  Siras St Sizes
Crovn SN Cogrss |Madium TFUI.! Cograa| Medium | Fine o o
Salve Slres
A 1t 85 Mg Man W epamagRagg
oo !%x TS ] N I T
| ] . ST k! |
e 7 | S N B ]
2 il ' ?3‘%’.? N il
! | ! % 11 |
s A18-CFA— | BN hY LT |
(AN A\WEA YT
60 ' | 3 |
: \\\‘ \IR\.' &
s AN TN N,
. AB-CA-—T"\ T NK
2 107) NI b
i & | Y I | ° |
= by ~ S
= 30
. \. l"I-_,.h \'L |
{EU AR e el
N M aTEFE-HTH . '
| | | 20.5° -
2 | . | T | 1] T
ne | |- l | | |.|| 1 ! [
10 ] 0 al o-at ool o-ooo
Grain  Size — Millimatras
ApaaSE. FINE AGGREGATE
—=———=———— Porticle size limits of frost susceptible maoterials

PETROGRAPHIC ANALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 151/418-C-D 151/418-C-D
Sample Depth (Feet): 3.0 13.0
Moisture Content (9): - =

lce Content (%): = N

Organic Content (%):

GRAIN SIZE DISTRIBUTIO N:

Gravel Sizes Sond _ Siges st Sizes Glay Sizms
Logrse |Madium [Fine [ gograe [Medium | Fine
I Salve Sizes
P Bl o, o s "o "»g "ap"s0"oo ™00
| s LT T T
: TS T ST T * |
20 \:k\ A T r !
LY T
A LY A6 |
= % TS |
| 1 Y | | My [
i | Y L
&0 | VN N ATEED | T 1
g I \ NI 6] = ; B
= | b A R il I
Fso = ™ b
= MIE--D—> | I A
= (137) N\ Tl | | Tny
b \ TN LT
T30 N, Jul
E N R >
& My | | ]
| AN | M 1,

I ] ] M |
11| 1 [ | e [ \?\nhj
1 Il T T I
100 1a -0 Q-1 a-al 0ol [axlalela]]

Groin  Slze — Millimatres
COARSE
AGGREGATE FINE AGGREGATE
—————————— Particle size limits of frost susceptible moterials

PETROGRAPHIC ANALYSIS:
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SITE NO. 152

LOCATION

Located approximately 14 miles southeast of Wrigley and immediately east of the Mackenzie

River channel, Site 152 consists of an outwash plain. Sandy and gravelly materials ore an-
ticipated within the site area.

The proposed Mackenzie Highway right-of-way at Mile 420 is located less then 4 mile north-
east of Site 152, while the proposed gas pipeline route traverses the site area.

e

_— b B i L
LEGEND

------- +-++- Required access
v+ = Site limit

e Proposed Mackenzie Highway

______ Existing trails and cutlines
sEmEmsssnmEe FI‘DFGSEII.‘.! Gas PEPE“HE

Airphote No. A22933/94

Approximate scale: 1" = 3,000’
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PEMCAN SERVICES

GENERAL

Site 152 encompasses a large glaciofluvial outwash plain which covers an area approximately
25 miles long and 1 mile wide. The steep, partly eroded Mackenzie River bank borders the
site to the southeast. The bank exhibits a fossil slide in the section marked by "c" on the gir-
phota. An erosional gully limits the plain to the north and northwest. The terrain to the east
is slightly rolling to flat. Drainage conditions are fair. Vegetation cover consists of moder-
ately dense to dense growths of spruce, birch and poplar.

There are no known critical wildlife areas in the vicinity of Site 152; however, this general
region is periodically hunted and trapped by local residents. The outwash plain exhibits a
kettled surface; relatively poor drainage within its eastern segment, marked by "a" on the air-
photo, and which is likely indicative of silty gravel material. The plain surface in zone "b"
is relatively flat which together with river bank sloughing indicates fine grained materials,
probably similar to deltaic sands. 1t is anticipated that these deposits would suit requirements
for marginal and very marginal general fill materials.

The development of Site 152 is questionable because of better quality materials available in
the immediate vicinity (Ref. Sites 151 and 154). Therefore Site 152 is rated only as a fair
praspect,

e T S e T, o ) f Wy B e
il —vﬁt“ﬁ%@;%;”%?mﬁt—
L i SR T T

e o

—— - All weather rood = e Required access

————— Existing trails and cutlines  ~——-——- Site limit

............ Propesed Gas Pipeline e mm Proposed Mackenzie Highwaoy
Section of Mop No. 950 & 95 J Scale: 1:250,000
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SITE NO, 153

Located approximately 13 miles southeast of Wrigley and 11 miles east of the proposed
Mackenzie Highway af Mile 422, Site 153 consists of a glaciofluvial outwash plain,

Type of Material:
Estimated Yolume:

Assessment:

= v e Al | weather road

————— Existing trails and cutlines  -——-——-Site limit

=sssssssenna Proposed Gas Pipeline
@ DH  Drill Hole

Gravel; medium grained, poor to well graded.

3,000,000 cubic yards.

Good quality granular materials which are suitable
for most construction requirements, Site 153 is
recommended for development.

LEGEND
seemeencense Reguired access

* == wm =« Proposed Mackenzie Highway
TP  Test Pit

Airphoto No. A22889/108

Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 153 is located approximately 13 miles southeast of Wrigley and 11 mile east of the
proposed Mackenzie Highway right-of=way at Mile 422. The site, consisting of o glacio-
fluvial outwash plain, encompasses an area approximately 1% miles in length with an
average width of & mile. A small meandering streom channel forms the east, south and
western boundaries of the site area. The site area exhibits fair drainage and rises approxi-
mately 100 feet above the adjacent flat glaciated terrain which exhibits slight thermokarst

features and is poorly droined. The steep McConnell Range rises immediately to the north-
east of the site area.

The material in the terrace deposit consists of poor to well graded, medium grained and
variably washed gravels which are suitable for most construction requirements. A layer of
topsoil and organic silty sand, generally less than 12 feet in thickness, overlies the site
area and supports dense growths of pine, spruce and poplar attaining heights to 40 feet and
trunk diameters to 12 inches. The understory growth consisting of willows, small bushes
and grass is light to moderate.

There are no known critical wildlife areas in the immediate vicinity of Site 153. The site is
within a region which is periodically hunted and trapped by northern residents.

The only existing access from the site area to the CNT pole line or proposed Mackenzie
Highway right-of-way consists of the access trail which was cleared during the winter
drilling program. The trail, however, crosses a depressional, muskeg terrain. Any access
to the site area will hove to cross the small stream channel and a major portion of the
lacustrine plain which exhibits thermally sensitive subsurface soil conditions.

DEVELOPMENT

The information compiled from the drill holes conducted on Site 153 showed the following
conditions relative to the quolity and quantity of available granular materials.

- Good quality granular materials consisting of poor to well graded, medium grained,
clean gravels which are suitable for use in most construction requirements can be
recovered. Scottered cobbles and boulders were noted at the surface near the drill
hole locations.

- The overburden material, consisting of topsoil and organic silty sands, is generally less
than 13 feet in thickness.

- The ground ice content of the in situ gravels is very low.
= The drill holes which were extended to a maximum depth of 14 feet below existing

ground surface did not penetrate the gravel stratum. Therefore, an average depth of
15 feet was utilized in estimoting the ovailable volume of granular materials.
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- An estimated volume of 3,000,000 cubic yards of granular materials is considered
available from Site 153.

Site 153 is recommended for the development and exploitation of granular materials and the
following operational guidelines should be considered in the development of borrow pit arecs.

= The existing tree growth ond related vegetation should be cleared and removed in
accordance with current land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the odjocent small stream channel .

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration.

- The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site.

- The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development of
borrow pits. The production of higher quality aggregates will dictate the need of
screening, crushing and washing plants fo ensure oggregate properties for specified
construction requirements.

- Additional |aboratory tests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is to be considered for the
production of concrete aggregates.

4 Future access roads to the site aren from the proposed Mackenzie Highway or gas
pipeline right-of-ways will have fo be upgraded to an all weather status if extensive
quantities of granular materials are to be developed and exploited.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit oreas to provide general drainoge that is compatible with the
natural drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

153-3




&
PEMCAN SERVICES

Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and peren-

nials will result in @ semi-permanent cover growth prior to reestablishment of native
species.

153-4



SITE NO. 153

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE:

FEB. 12, 1973

BRILLING METHOD: ) conventionar B ERSENTTOR O orwer:
— GROUND _ICE
o) | otApw | FEUEED MATERIAL DESCRIPTION ) o 227 2
e o
0 0 —
GM GRAVEL: little sand and silt,
predominantly boulders and Vs
1 cobbles to 1.5 1
- medium grained from 1.5',
2 poorly graded, predominantly 2
rounded to subangular limestone
and quartzite pebbles and
3 cobbles to 5" size, few boulders, 3
greyish brown
GP Nf [ L
4 4
MC
5 &
4 6
7 7.0 7
TOTAL DEPTH 7.0
8 — el

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "“72"
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DETAILED DRILL HOLE LOG

SITE NO. 153 HOLE NO. DH-2
DATE: reg, 12, 1973 |LOGGED BY: [3 PEMCAN O

RILLING METHED: [ convenTional X 5';:5&5?&5 [] OTHER:
DERTH UNIFIED GEEEH:?NQLEE SAMFLE | DERTH
[fwmt) ;Z:PDP:. GROUP WTER[AL DESCRIPTIDN SRR ; TYPE EITI
SXNAGL CLass | CLASS | cont
0 0 —
oL TOPSOIL: some sand, little silt,
frequent pebbles to 2" size Vx
) quent p
T
1.5
2 2
GRAVEL: little sand, coarse
3 grained, well graded, predomin-
antly rounded to subangular lime- 3
GW stone and dolomite pebbles and NE L L
cobbles to 5" size, greyish
4 brown pg
5 5 5 —
=5
o
6 & —
7 7.0 7 -
TOTAL DEPTH 7.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAM AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "7
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DETAILED DRILL HOLE LOG

SITE NO. 153 HOLE NO. pH-3
OATE® pep. 12, 1973 |'OGGED BY: 7] PEMCAN [
GRILLING WETHOD' 01 coy iRons, B ARSEEE O orver
SEaen . I— Gig%%TTIDLCEE SAMPLE | DERTH
[Fmar) :'I:’:l.:.ﬂ-': GROUP MTERIAL DESCRIPTIDH TY¥FPE | fowr)
SYMBOL ! MN.RC EST'D
CLAsS | cONT
0 0
{ SM-GM SAND and GRAVEL: little silt, Vix
] roots, light brown 1
.9
2 2
GRAVEL: some sand, fine to
7 - medium grained, predominantly 3
rounded to subangular limestone
and quartzite pebbles and cobbles
to 4" size, occasional boulders,
4 brown 4 —
NE | L
5 5 —
b &
7 7
8 8
M
9 9
L Y
10 00— TOTAL DEPTH 10.0 10
GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND MORTHEEMW DEVELOPMENT E i
PEMCAN SERVICES "72"
GRANULAR MATERIALS INVENTORY e
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DETAILED DRILL HOLE LOG

SETEIND, 153 HOLE NO. DH-4
DATE: FEB. 12’ 1973 LOGGED BY: ¥ PEMCAN O
RRILLINGIMETHED ) convenTiona, X ClRcOLATion [ OTHER:
{faar) :r:l'::jit GROUP MTER]AL DESCRJFTiDH TYPE [KITIN
EYMEOL GEN'L M.RC. | EST'D
= CLASS | CLASS | cONT. =
W
oL TOPSOIL: some silt, little sand '.,,-'; L-M
1.0 %
~\_ond organic, roots, brown e
2 i OM ., A% 2
f;} J: SAND: little silt, few pebbles to
o, 1" size, brown
4 9N
;...:. GRAVEL: little sand, well graded,
6 —faines predominontly rounded to sub- L 6
Onendd GW : : NF
o009 angular limestone and quartzite
B pebbles and cobbles to 4" size,
8 § i greyish brown 8
ﬂ:g
10 85 e
ng i
5.0
12 - 12
14 —FRES: 14.0 14

TOTAL DEPTH 14.0

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 153/DH 2
Sample Depth (Feet): 4,0-7.0
Moisture Content (%): ”
lce Content (%): =

Organic Content (%); 1.8

GRAIN SIZE DISTRIBUTION:

| i fl lgps 510t Sizes =
ot i ETrllsj]iI:i [Fing Gunru[ﬂtdmm [Fine Gley- :ahEds
| Saive Sizes
PO TR T i '] [ L] 2
100k EF |% Wy Ii‘ 20 4?%urﬂs‘fn ! : ] :
TINCO— ST . !
s | 1\] | 1 ‘\ 3 |
I LY M | [ 1 |
i \ I T B N [ |
7O \ . 5 ' |
\|_—DH[2 b 3, |
I n 1 % |
Eﬁn Y | ™ I | \"\F
= 1IL T i I [—~ T T
L N,
Lsu T N | |
£ | %1 iy [ 17 | =1
ceD T \l ) -‘17\_ T \-'IL\-‘ | [
= I h, ] | RN ~, |
EED 1\ 1 | ‘-..h__ \\ I._
20 h 3 ' a8 =] =TT
| | h.‘:‘- 1 _|
' ' NilE= |
e TN T T T 16 R
o [11] | It e [ [ |
100 1o -Q [+8] -1 o-ool feRlelale]l
Grain  Size — Milllmaires
WL, FINE AGGREGATE
I py Particle size limits of frost susceptibla materials
PETROGRAPHIC ANALYSIS:
Limestone & dolomite (sound) 66.,9%
lgneous 19.0%
Quartzite 10.0%
Chert 0.2%
Deleterious
Siltstone, shale and ironstone 0.8%
Limestone and dolomite (porous) 3.2%
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SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample Sample Depth Moisture Content
Location (Ft.) (%)
153/DH 1 4.0 1.8
153/DH 3 8.0 2.4
153/DH 4 12.0 0.7
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SITE NO. 154

Located approximately 11 miles south of Wrigley; Site 154 consists of a large glaciofluvial
outwash plain along the east bank of the Mackenzie River and encompasses the proposed
Mackenzie Highway from Mile 420 to Mile 424,

Type of Material: Gravel and Sand; variable silt content, stratified.
Estimated Volume: 10,000,000 cubic yards.
Assessment: Fair to good quality granular materials, suitable for general

fill, base and surface course aggregates, are available;
Site 154 is recommended for development,

= = Al weather road seesssreenes: Roquired access
————— Existing trails and cutlines  -——-——-5ite |imit
ssssensnnnnn Proposed Gas Pipeline +mm = =« Proposed Mackenzie Highway
@ DH  Drill Hole 4-TP  Test Pit
Airphoto No. A22933/93 Approximate scale: 1" =3, 600’
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ENVIRONMENT

Site 134 is located opproximately 11 miles south of Wrigley and consists of a large glacio-
fluvial outwash plain which encompasses the proposed Mackenzie Highway right-of-way
from Mile 420 to Mile 424. The site area which is approximately 4 miles in length and
ranges from 3 to & mile in width is located immediately adjacent and generally parallel to
the ecst bank of the Mackenzie River. The site area exhibits good surficial drainage to the
west into the Mackenzie River whereas the adjacent terrain to the east consists of shallow
lacustrine silt and sand overlying glacial till and exhibits slight thermokarst features. The
plain has been dissected into two segments by an erosional gully.

The material in the outwash plain consists of medium to coarse grained, sandy gravels with
a highly variable silt content. The surficial tepsoil and organic silt layer is quite shallow
and supports moderately dense growths of spruce and birch.

There are no known critical wildlife areas in the immediate vicinity of Site 154,

Current and future access to potential borrow pit locations is excellent because both the CNT
pole line and the proposed Mackenzie Highway right-of-way traverse the entire length of
Site 154,

DEVELOPMENT

The information from the investigation program conducted on Site 154 by PEMCAN and the

consultant for the Federal Department of Public Works showed the following conditions relative

to the quality and quantity of available granular materials:

= Fair quality granular materials, consisting of medium grained, sandy gravels with a
highly variable silt content were encountered to depths investigated, These sandy
gravels are interspersed with numerous cobbles and are considered suitable for use in
fair quality fill material in the construction of highway grades and utility backfill.

- The depth of the granular deposits is in excess of 10 feet, however, selective excava-
tion of material may be necessary because of the highly variable quality of the in situ
gravel strata.

- The overburden material consisting of topsoil and organic silt is generally less than
1 foot in depth. The moisture content of the gravel stratum is quite low, ranging

from 5 to 8 per cent,

- It is considered that granular materials in excess of 10,000,000 cubic yards are recover-
able from Site 154,

Site 154 is recommended as o source of granular materials and the following operational
guidelines should be considered during the development of borrow pits at this site:

- The existing tree growth and related vegetation should be cleared and removed in
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accordance with current land use guidelines,

= The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

- A notural stand of tree growth and related vegetation should be retoined between
borrow pit areas to be developed and existing or proposed right-of-ways.

- Stands of natural growth should be retained between barrow pit areas in order to
facilitate regrowth through natural regeneration. A buffer zone of adequate width
should be maintained between the Mackenzie River and the final limits of the borrow
pit areas.

-  The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the material from this site,

-  Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the active Mackenzie River channel.

- The production of quality surface course and concrete aggregate material may be
possible by exercising selective excavation procedures during the development of
borrow pits, The production of higher quality aggregates will dictate the need of
screening, crushing and washing plants to ensure satisfactory properties for specified
construction requirements.

- Additional laboratory tests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is to be considered for the produc-
tion of concrete aggregates.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

- Recontouring of the pit areas to provide general drainage that is compotible with the
natural drainage of the adjacent terrain.

-  Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.




DETAILED TEST PIT LOG

154/TP 1
TEHSINE 0.0 .
soaeniel (OL) 0.4 Topsoil; organic, black, roots
(ML) Silt; some sand, little clay, light
1.} brown
c
@
o
= (SM) Sand; fine grained, some silt, light
=5 brown
4.5
154/TP 2
6 Topsoil; organic, black, roots
0.9 Silt; some sand, little clay, light
brown
Gravel; some sand, coorse, medium
brown, frequent pebbles to 4 inch size
5.5
0.0 -
[ (oL) 0.4 Topsoil; organic, black, roots
(ML) Silt; some cloy ond sand, occasional
— k] cobbles, light brown
ga
NI Gravel; some sand, frequent pebbles
(GW) 5
=it ) and cobbles to 5 inch size
=
4.5

154-4



DETAILED TEST PIT LOG

154/TP 4
R e 0.0
i (OL) 0.5 Topsoil; organic, black, roots
(ML) Silt; some sand, frequent cobbles to
o 1 inch size
£ - 1.5
N' 4
2 | Gravel and Sand; coarse, frequent
[ H ’ 2n
5 | (GW) cobbles to 7 inch size
3.5

0.0
Topsoil; black, organie, rootfs
T:D 5ilt; some sand, little clay, light brown
Sand; fine groined, some silt, damp
& (SM) light brown
W
£
=
=2
— 4.0
| Sand; coarse grained, brownish grey,
(SW) occasional clay lenses
35
154/TP 6
: 0.0 . .
4 (OL) 0.5 Topsoil; black, orgenic, roots
= Sand; fine grained, some silt, damp,
9 {SM) light brown
o
T
=
3.3 Sand; some gravel, trace silt, medium to
| (SW-GW) coarse grained, well graded, greyish brown
4.5
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SITE

DETAILED DRILL HOLE LOG

NO. 154

HOLE NO. 421-B-H

DATE:

FEB. 14, 1973 |LOGGED BY: [ PEMCAN ] ACRES CONSULTING SERVICES

DRILLING METHOD: [X] ( oyenTionar [ ElRcoiation [ OTHER:
CONDITION
DEPTH ITIONS SAMFLE
(o | Graen | MATERIAL DESCRIPTION = —{ T | ffwot
SYMBOL CLass | cukss | cans,
0 0
oL 1" sandy top soil NF
1.0 1=
G5
5
GW Brown fine to coarse gravel
3 —
4 =1
5 —
G5 & —
GP Fine gravel MF 3
8 ¥
9 -
END OF HOLE 10.0' \
10.0— (Caving in) i 10

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO, 154

HOLE NO. 422-8-H

DATE® FEB. 14, 1973 |LOGGED BY: [ PEMCAN

K] ACRES CONSULTING SERVICES

DRILLING METHOD: AlR AlR R R
B convenTionar O SRciiaras [ OTHER:
GROUMD ICE
DEPTH UMIFIED CONDITIONS
tear) | SRAPH | o MATERIAL DESCRIPTION Ve | Treon)

SYMBOL

NERC.
CLASS

EET'D
COMT

{Femt}

(pea gravel)

stones (3/8')

Brown fine to coarse gravel

Fine to coarse gravel with

NF

G5

G5

END OF HOLE 11.0¢
2= (Caving in)

10 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO. 154

DETAILED DRILL HOLE LOG

HOLE NO.C B

DATE:

FEB. 14, 1973

[X] ACRES CONSULTING SERVICES

DRILLING METHOD: X

AlR REVERSE

AR
conVENTIONAL L] CIRCULATION

] oTHER:

DEPTH
[fawt)

0

GRAPH
SYMEBOL

UMIFIED
GROUP
STMBOL

MATERIAL DESCRIPTION

GROUND

ICE

CONDITIONS

M.RC
CLasS

EST'D
COMT,

SAMPLE
TYPE

DEPTH

[Feer|

10

12

14

SM

M

SM

5.0

Brown silty sand

o l:'
SpsS.
“5‘_ Mbn

16

END OF HOLE 15.0'

0 -

10

12+

14 -

16 5

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “"72"
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SITE NO. 154

DETAILED DRILL HOLE LOG

HOLE NO.C F

DATE: rEp. 14, 1973

LOGGED BY: [] PEMCAN

XI ACRES CONSULTING SERVICES

CRILLING METHOD: i

AR 0 AIR_REVERSE
CONVENTIONAL CIRCULATION

[] oTHER:

DEPTH
| foet]

GROUND  |CE
DERTH UNIFIED CONDITIONS  |SAMPLE
(Fam) . | GRARR | oo e MATERIAL DESCRIPTION TYPE
SYMBOG GEN'L MN.EC EST'D
sYmaoL CLASS | CLASS | cONT.
0
2 _ Brown silty sand with o troce of
gravel
ML
4 l
6

10

12

14

146

SM

SM

Nbn

UF

15.0

END OF HOLE 15.0'

T2

14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=R
I PEMCAN SERVICES "72"
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SITE NO. 154

DETAILED DRILL HOLE LOG

HOLE NO. C H

DATE® rpp, 13, 1973

LOGGED BY: ] PEMCAN

] ACRES CONSULTING SERVICES

DRILLING METHOD: X

AlR _REVERSE

AR
convenTIONAL U circutaTion [ OTHER:

DEFTH UMIFIED

{Faut] GRAPH

GROUP

M
BEMER SYMBOL

0

10

MATERIAL DESCRIPTION

GROUND
CONDITIONS

ICE

GEN'L
CLASS

MR
CLASS

EST'D
COMT.

SAMELE
TYFE

DERPTH
[fwar})

GW

GW

Sond and gravel

10.0—/ END OF HOLE 10.0"

L

Nf

10

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 154/TP 1 154/TP 5 154/TP &
Sample Depth (Feet); 3.0 5.0 3.5-4.0
Moisture Content (9): 4,9 7.9 -
Ice Content (%): - - -
Organic Content (%): - - -
GRAIN SIZE DISTRIBUTION:
ey e cunrlfu]nbd‘:diu:hla:ln- nuarf:.IlM:dlu:ill:i‘u o R i
Selve Siras
o} Al % "ip "9 "oso%ino %
g st AR 7 -'
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Gramn  Size — Millimatres
AoAARSE FINE AGGREGATE
—————————— Particle size limits of frost susceptibla materials
PETROGRAPHIC ANALYSIS: (154/TP 6 @ 3.5'-4.0")
Limestone and dolomite (sound) 32.7%
Ignecus 38.1%
Chert 4.,6%
Quartzite 4. 4%
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 154/4218-H 154/4218-H
Sample Depth (Feet): 3.0 8.0
Moisture Content (3): 12.5 -
lce Content (5): - -
Organic Content (%): - -
GRAIN SIZE DISTRIBUTION:
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PETROGRAPHIC ANALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location; 154/422-B-H 154/422--B-H
Sample Depth (Feet): 2.0 6.0
Moisture Content (%): =

lce Content (%): = =

Organie Content (%): = -

GRAIN SIZE DISTRIBUTIO N:

Groval Sizss Sgnd  Sizag 511 Sizes
Coorae [Medium [Fine Cograg| Mediom | Fine RIS Sieas
| Selve Sizes
i Al fa "ip "an %ipgo%o00 %200
106 2
T |— 7T \\\\‘ T I \.‘ [ T T I ]
aol LY il I Sl 1T : | | |
| | 447 ~BaH | ]
ot | d?I:E'H——“ P (&) T |
70 . LY . | | | |
| ! x\\ ) 10N
| | m K
&0 Y
2 , NS < :
Fsn | kY ‘\‘__ | I |
. ! | | OIS | = 1
£ | AN N )] '
4o | \ AR b -
T \ I~ s
EEO LY ""\.‘__ w
= N R
Log , ~ b
'1||I -
o nam 2
| i | NREE| | | I
gl L 1] l L[] |
igo T 10 -1 o0l o-oo o000
Graln Size — Millimetras
COARSE
AGGREGATE FINE AGGREGATE
—————————— Porticle size limits of frost susceplible materials

PETROGRAPHIC ANALYSIS:
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SITE NO, 155

LOCATION

Locoted approximately 11 miles south of Wrigley on the west bank of the Mackenzie River
adjocent to both sides of a tribufary stream, Site 155 consists of a group of alluvial river
ferraces.

The proposed Mackenzie Highway right-of-way at Mile 425 and the proposed gas pipeline
route are both located on the opposite, east side of the Mackenzie River. Direct distance
from the site to the Mackenzie Highway ot Mile 425 is approximately 3 miles; however,
becouse of the steep eastern river bank, the Highway right-of-way can be better approached
at Mile 437 resulting in o houl distance in excess of 4 miles.

— e All weather road ..l Required access

------ Existing trails and cutlines  «—— . —. Site |imit

wsssseene=s= Proposed Gas Pipeline e e e Proposed Mackenzie Highway
Airphote No. A22889/85 Approximate scale: 1" = 3,000

155-1




S
P PEMCAN SERVICES
GENERAL

Site 155 consists of four alluvial terraces located within the broad western flood plain of
the Mackenzie River. An unnamed tributary stream dissects the site area. The terraces
range from 200 to 6500 feet in length and from 400 to 1500 feet in width. The flat terrace
surfaces are less than 50 feet above the water level of the Mackenzie River. Abandoned
river arms exhibiting oxbow lakes and muskeg bogs mark the river flood plain.

The higher elevated terrace, designated os "a" on the site airphoto contains few exposures
of sandy gravels, and appears to be well drained. This terrace is vegetated by o moderately
dense growth of spruce, willows, poplar and birch. The low terraces, designated as "b",
exhibit gentler slopes, and are poorly wooded, which may be indicative of finer grained
soils.

There are no known critical wildlife areas in the immediate vicinity of the site.

The terrace designated as "a" may contain granular materials suitable for marginal general
fill for construction purposes while the terraces designated as "b" probably contain fine
grained, sandy silt deposits of very marginal quality. Therefore, Site 155 is rated as @
poor to fair prospect,

: NI T e

=

e

LEGEND
—— e All weather road s+re=seeeeeae- Required occess
————— Existing trails and cutlines ~——-——- Site limit
------------ Proposed Gas Pipeline —— == Proposed Mackenzie Highway
Section of Map No. 95 0 & 95 J Scale: 1:250,000
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SITE NO. 156

LOCATION

Located approximately 12 miles southeast of Wrigley on the sloping terrain adjacent to the
western toe of the McConnell Range, Site 156 consists of two shallow esker ridges.

The propesed Mackenzie Highway right-of-way at Mile 422 is located approximately 2 miles
southwest of Site 156. The propased gas pipeline route also runs approximotely 2 miles west
of the site area.

LEGEND
————w Al weather road --- Required access
—————— Existing frails and cutlines  -— . —-Site |imit
--------- === Proposed Gas Pipeline === Proposed Mackenzie Highway
Airphoto No. A22933/92 Approximate scale: 1" = 3,000'
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GENERAL

Site 156 is comprised of two shallow and narrow esker ridges, which are approximately 3
mile in length. The site which is located on the western slopes adjacent to the toe of the
McConnell Range, exhibits good surficial drainage and supports moderately dense stands of
spruce, poplar and birch. The terrain between the site area and the proposed highway right-
of-way is depressional which is characterized with numerous lakes and muskeg bogs and
supports sparse growths of spruce and tamarack.

There are no known critical wildlife areas in the vicinity of this site.

The material in the esker ridges is anticipated to be silty sand and gravel deposits suitable for
general fill. However, the exploitation of this site would entail the stripping of large tracts
of lond relative to volumes of materials available. Moreover, o new ond relatively long ace-
ess road would be required; therefore, Site 156 is rated as a poor prospect.

———mw All weatherroad =~ ceeeeenen Required occess

————— Existing troils and cutlines ~——-——- Site limit

maxsra=s=s=s Proposed Gas Pipeline —— — = Proposed Mackenzie Highway
Section of Map No. 95 C & 95 J Scale: 1:250,000
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SITE NO. 157

LOCATION

Located approximately 12 miles southeast of Wrigley at the western toe of McConnel| Range,
Site 157 consists of two large alluvial cones.

The proposed Mackenzie Highway right-of-way and gas pipeline route are located approxim-
ately 3 miles southwest of the site; however, the actual haul distance along existing and
required cutlines to the Highway ot Mile 425 would be in excess of 4 mjles.

———— All weather road = Required access

—————— Existing trails and cutlines  +=— . —. Site limit

=sesnsnan=ss Proposed Gas Pipeline ——— Proposed Mackenzie Highway
Airphoto No. A22859/65 Approximate scale: 1" = 3,000’
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GENERAL

Site 157 consists of two large alluvial fans located at the mouths of erosional gullies incised
into the western hillside of the McConnell Range. The cones are approximately 2500 by 2000
feet and 4000 by 2000 feet in size. The mountain slopes are rugged and the adjacent terrain
to the west is undulating.

The cone surfaces do not exhibit disturbances nor fresh deposits thus indicating very low dis-
charges from the gullies. The site area is well drained to the west and supports moderately
d:ense growths of spruce, poplar and birch. There are no known critical wildlife areas in the
vicinity of Site 157.

It is anticipated that the cones contain variably washed and randomly stratified silty and sandy
gravel with angular and subanguler rock fragments. These deposits may be suitable for gener-
al fill material.  Site 157 is rated as a good prospect for granular materials; however, the
access to the site area along existing and new cutlines would require traversing of depr;:‘.sion-
al and thermally sensitive terrain adjacent to the McConnell Range.

- Al weather road 000 e Required access

————— Existing trails and cutlines -——:——- Site limit

------- ==uss Proposed Gas Pipeline e e Proposed Mackenzie Highway
Section of Map No. 95 0 & 95 J Scale: 1:250,000
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SITE NO. 158

LOCATION

Located along the western toe of the McConnell Range and approximately 9 miles south-
east of Wrigley, Site 158 consists of a group of alluvial cones and one relatively small
kame field. These landforms contain variably washed granular materials.

The proposed Mackenzie Highway right-of-way and gas pipeline route are located approx-
imately 3 miles southwest of the site, whereas the actual haul distance along suggested
new access roads to the Highway at Mile 424 would be approximately 5 miles.

B
LEGEND
e e Al | weather road s22:--0-.--. Required access
—————— Existing frails and cutlines  -— . —- Site limit
wsssssuensnn Proposed Gaos Pipeline e we Proposed Mackenzie Highway
Airphoto No. A2285%/64 Approximate scale: 1" = 3,000
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GENERAL

Site 158 consists of 5 large alluvial fans located at mouths of erosional gullies incised
into the western hillside of the McConnell Range. A relatively small kame field
(denoted os "k" on the airphoto) is noted within the site area. The mountain slopes are
rugged and the terrain southwest of individual prospects is undulating and becomes de-
pressional within the Mackenzie Plain.

Narrow ond braided stream channels mark the cone surfaces indicating good surficial
drainage. During spring run-off the cones would be wet and locally unstable. Drainage
conditions within the kame field are good. Vegetation growth on the cones varies from
sparse to relatively dense, while good stands of spruce, poplar and birch are noted on
the kame field. There are no known critical wildlife areas in the vicinity of the site.

Variably washed and irregularly stratified sandy and silty gravel is anticipated in the
cones. Also, till bodies may be incorporated in granular deposits forming the kame field.
These deposits may be suitable for general fill material.

The site was not investigated in detail because of its remote location and difficult access;
therefore this site is suggested for development.

= All weather road 00 coeeeeeinn Required occess

—— — —— Existing trails and cutlines  ~——-—- Site limit

wssssensssss Proposed Gas Pipeline e == Proposed Mackenzie Highway
Section of Map No. 95 O & 95 | Scale: 1:250,000

158-2






i
PEMCAN SERVICES

GLOSSARY



=
PEMCAN SERVICES

GLOSSARY

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

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

Annuals A plant that lives only one year or season.

Auteclove * Laboratory test procedure as designated by ASTM~CI51-63 for

Expansion determination of expansive qualities for all tvpes of Portland
Cement and aggregate reactions.

Berm - A horizontal portion of an earth embankment fo ensure greafer
stability of a long slope.

Biotic Of or pertaining to life or mode of living.

Boreal Pertaining to the North.

Boulder A rock fragment larger than 8" in diometer.

Cartographic Pertaining to a map. In geclogy a cartographic unit is a rock or
group of rocks that is shown on a geologic map by a single color or
paftern.

Clay Soil particles smaller than 0.002 mm. in diameter.

Cobble A rock fragment between 3" and 8" in diameter.

Colluvium A general ferm opplied to loose and incoherent deposits, usually at

the foot of a slope or cliff and brought there chiefly by grovity.
Conglomerate Rounded water-worn fragments of rocks or pebbles, cemented to-
gether by another mineral substance which may be of o siliceous or

argillaceous nature.

Cretaceous The third and latest of the periods included in the Mesczoic erg;
also the system of strato deposited in the Cretaceous period.

Crysialline OF or pertaining to the nature of a erystal; having regular molecular
structure.

Delta Deposits An olluvial deposit, vsually triangular, at the mouth of a river.



Devanian

Dolomite

Ecology

Eolian
Escarpment

Esker

Excess [ce

Fauna

Flood Plain

Flara
Fossiliferous

Geomorphology

Glacial Till

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

A mineral, CaMg (CO3)p, commonly with some iron replacing
magnesium; a common rock=forming mineral .

The study of the mutual relationships between organisms and their
environments,

Depesits which are due fo the transporting action of the wind.
The steep face of o ridge of high land.

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

lce in excess of the fraction that would be retained as water {n the
soil voids upon thawing.

The animals collectively of any given age or region.

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

The plants collectively of any given formation, age or region.
Containing organic remains.

The study of landscope and of the geologic forces that produce it.
It is the dynamic geology of the face of the earth. |t concerns
that branch of physical geogrophy dealing with the origin and
development of the earth's surface; features (landforms) and the
history of geologic changes through the interpretation of topo-
graphic forms.

MNen sorted, non stratified sediment carried or deposited by o
glacier.

Fluvioglacial. Pertaining to streams flewing from glaciers or to
the deposits made by such streams.
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Glaciclacustrine Pertaining to glacial-lake conditions, as in glaciolacustrine
' deposits.
Gravel Soil particles smaller than 3" in diameter and larger than 2.0 mm
in diameter.
Ground Moraine A moraine with low relief, devoid of transverse linear elements.
Gypsum Alcbaster. Selenite. Satin Spar. A mineral, CaSQy, 2H50,

Menoclinic. A common mineral of eveperites.

Heterogeneous - Differing in kind; having unlike qualities; possessed of different
characteristics; oppesed to homegeneous.

Hummock A mound or knoll.

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

Kames A mound composed chiefly of grovel or sand, whose form is the
result of original depasition medified by settling during the melt-
ing of glacier ice against or upon which the sediment is accumuiated.

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

Lacustrine Produced or belonging to lakes.

Lichen Any of a group of low growing plant formations composed of o
certain fungi growing clese together with certain algae.

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

Meandering Condition of river that follows @ winding path owing to natural
- physical causes not impased by external restraint, Characterized
by alternating shoals and bank erosion.

Maraine Drift, deposited chiefly by direct glacial action, and having con-

sfructional topography independent of control by the surface on
which the drift lies.



Morphological

Muskeg

Ordovician

Perennial

Permafrost

Petrography

Proglacial

Sand

Serees

Silurian

Sinuous

Slope Wash

Taiga

PEMCAN SERVICES

The scientific study of form. Used in various connections, e.g.
landforms (geomorphalogy).

The ferm designating organic terrain, the physical condition of
which is governed by the structure of peat it contains and its re~
lated mineral sublayer, considered in relation tfo topographic
features and the surface vegetation with which the peat co-exists.

The second of the periods comprised in the Paleozoic era, in the

geological classification now generally used. Also the system of
strata deposited during that period.

Lasting through the year,

The thermal condition under which earth materials exist a a femper-
ature below 32°F continuously for a number of years.

The branch of science treating of the systematic description and
classification of rocks.

Pertaining fo features of glacial origin beyond the limits of the
glacier itself, as...streams, .. .deposits, . ..sand.

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

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

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

Winding or curving in and out.

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

A Russian word applied to the old, swampy, forested region of the
north. ..that region between the Tundra in the north and the
Boreal in the south.
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Talus : Coarse angular fragments of rock and subordinate soil material
dislodged by weathering (temperature and moisture chonges) and
collected at the foot of cliffs and other steep slopes and moved
downslope primarily by the pull of gravity.

Terrace A relatively flat elongate stairstepped surface bounded by o

stesper ascending slope on one side and o steep descending slope
on the other.

Tertiary The earlier of the two geologic periods comprised in the Cenozoic
era, in the classification generally used. Also the system of strata

deposited during that period.

Thermal Regression  The thawing of frozen ground due to surface disturbance, increas-
ing temperature, etc.

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

Tundra Any of the vast, nearly level, treeless plains of the Arctic Regions.

Turbid. Having the sediment stirred up hence muddy, impure.
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EXPLANATION OF TERMS AND SYMBOLS

DRILL HOLES AND TEST PITS

These pages present an explanation of the terms and symbols used in summarizing the
results of field investigations as presented under Site Descriptions. Specifically, the
explanations refer fo the sheets entitled "Log Description and Laboratory Test Data™.
The materials, boundaries, and conditions have been established only at the test
locations and could differ elsewhere on the site.

TEST PIT LOG DESCRIPTION

Soils of different engineering classification are commonly grouped generically for ease
of reference. Seepoge and the water level are indicated beside the grophical represent-
ation. They are followed by group symbels (sceording to the Unified Soil Classification
System) and depths at individual soil type boundaries. Frost penefration is indicated to
the left of the graph symbol as illustrated below:

S5 B -
et =0 =0 s
= E E o
bs BN = e
{ - - e
6 & =3 £
w B 2 "3
Z: O a)
TN .x:.f (PF) 3.3 Peat; fibrous, wet
Clay; organic, high plastic
(OH) 1.0
= .8
o I Sand; litile silt, poorly
2 7 raded, saturated
E (SP) Gl
=
OFPEVE, 2.5
e
000
Serie
* -0 Gravel; some sand, well
at”r;",@.,i. CW graded, saturated, from 3 ft.
b frozen. Pebbles to 2 in.
5.0

Vi
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DRILL HOLE LOG DESCRIPTION

The general information, indiceting Site No., Hole No., Date drilled, Drilling Method
and the firm responsible for the acquisition of the drill hele data designated under "Logged
By", is noted in the upper portion of the standard *Detailed Drill Hole Log" form.

The detailed sub-surface information at each drill hole location has been presented in a

columnar form os noted on the "exhibit" drill hole log data sheet on the following page.
A description of each column used is cutlined herewith:

Column 1 and 9:

Column 2:

Column 3:

Column 4:

Column 5:

Column 6é:

Column 7:

Depth scale outlining increasing depth of drill hole below existing
ground surface.

Graph Symbol fo pictorially illustrate major soil divisions encountered
in the drill hole. A detailed definition of each graph symbol is

explained in the Materials Classification section of the Terms and
Symbols.

Unified Group Symbol indicating the abbrevicted material classifi-
cation in accordance with the Unified Soil Classification system. A
detailed definition of each Unified Group Symbol is explained
under the Materials Classification heading in the Terms and Symbols
section of the glossary.

Materials Deseription contains the engineering classification of each soil
strata encountered in wecordance with the criferia outlined in the
Materials Classification heading in the Terms and Symbaols section

of the Glossary.

The depths of ground water level and the interface between different
soil strata are indicated on the extreme left of this column.

General Classification of Ground lee Conditions indicates whether the
maoterial was frozen or unfrozen at the fime of drilling.

N.R.C. Classification of Ground lce Conditions contains abbreviated
symbols for ground ice in accordance with the National Research
Council of Conada's "Guide to o Field Description of Permafrost for
Engineering Purposes", Technical Memorandum 79. A detailed
outline of the N.R.C. classification is contained in the "Ground lce
Classification™ heading in the Terms and Symbols Section of the
Glossary .

Estimated Content of Ground lee Conditions refers, generally, to the
visual cstimate of ice content in the soil formations encountered during
the drilling pregram. The following abbreviations have been utilized
for estimated ice content:

vii



Column 8:
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lJLlr__
H

HAAT ..

IIH1I:_

indicates Low ice content with generally less than 10% jce.

indicates Medium ice confent with generally 10% to 50%
ice.

indicates High ice confent with generally in excess of
50% ice.

Sample Type indicates the depth intervals where field samples were
secured during the drilling program ond the subsequent types of
laboratory tests conducted on each respective sample. The following
abbreviations have been utilized for the various types of laboratory
tests conducted:

MC:=
G5:-
P:=

H:=

designates moisture content determinotions.
designates grain size analyses including hydrometer tests.
designates Petrographic analyses.

designates Hardness Tests in accordance with the standard
"Morr" elassification for rocks and minerals.

designafes Organic Content determinations.

viii




DETAILED DRILL HOLE LOG

SITE NO. 131 HOLE NO. DH-1
DATE: FE. 15, 1973 |LOGGED BY: [%] PEMCAN O
DELUING METHOD @) CGN"JE{:.’ITEIDNAL m CAEEJ?CLEEE'E[FIEE)E] [J OTHER:
DEFTH CRAP UMIFIED _ GE%LI:I%EIJDLECSE SAMPLE | DEFTH
{Feet] SWI-'H{:: GROUPF MATER!AL DESCR]FTEGN TYFE {ieer)
' et cenL | mRC, | ESTD
CLASS | CLASS | cONT,
T ulks
OL [ TOPSOIL: organic, dark brown .{:E);;E% Nf| L
2
RS 27
GRAVEL: some silt, little sand, gjﬁ
frequent pebbles to 624 size, 03
GM-GP oceasional boulders, medium §;¢ Vs |L-M 4
brown ” gig
Q}} A 6
g?f:n
7.0 % ¥
X g
ML Eﬂl BLT: some clay, trace of rust
“='=>. and coal specks, frequent pebbles
H’- Yo THEES, sascisna batndas, 10
%g? medium brown B
12,0 12 —

TOTAL DEPTH 12.0

GOVERNMENT OF
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

CAMNADA

GRANULAR MATERIALS

INVENTORY

i™ pEMicAN sERVICES Y7z
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MATERIAL CLASSIFICATION

Soil types are designated by a modified version of the Unified Soil Classification System
("The Unified Soil Classification System", Technical Memorandum No. 3-357, Vol.l,
1953, the Waterways Research Station, U.S.A.). The following page defines these
terms and symbols. Letters appearing in parentheses denote visual identification which
have not been verified in the laboratory. If the soil falls close to the boundaries
established between the various groups a double symbol (for example GW-GP) is used.

Since the Unified Soil Classification System does not contain detailed subdivisions of
granular soils according to percentage proportions of secondary components, the ASTM
suggested method for identification of granular soils ("Suggested Methods of Test for
Identification of Seils", ASTM Procedures for Testing of Soils, 4th edition, December,
|964) is adopted for soil description as defined below:

Composite Sand-Gravel Soils Composite Sand=5ilt Soils
Percentages Identification Percentages |dentification
Gravel; trace Sand Sand; trace - Silt
90 to [0 ?5to 5
Gravel; little Sand Sand; trace + Silt
80 to 20 20 to 10
Gravel; some Sand : Sand; little Silt
65 to 35 80 to 20
Gravel ond Sand Sand; some Silt
50 to 50 65 to 35
Sand and Gravel Sand and S5ilt
35 to 45 50 to 50
Sand; some Gravel Silt and Sand
20 to 80 35 to 65
Sand; little Gravel Silt; some Sand
10 to 20 20 to BO
Sand; trace Gravel Silt; little Sand
0 to 90
Silt; troce Sand




MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP GRAPH LABORATORY
MAIOR DIVISION SYMBOL SYMBOL TYPICAL DESCRIPTION CLASSIFICATION
. CRITERIA
#
ELL 6 1
" ;rNES RADED GHRAVELS, LITTLE ©R NO [ ___}6 £; lD:.:l =% b3
£ | AN suves
E BE PODALY GRADED GRAVELS, AMD GRAVEL- NET MEETING
2 @ M SAND MIXTULES, LITTLE OF MO EINES BEOVE REQLIREMENTS
g Bzdw
" g
wE- SILTY GRAVELS, GRAVEL-SAND. ATIEREERG. LMI1S
L BEgs MDETURES AR e CONTENT RELOW 4" LINE
2F LE DIRTY GRAVELS OF FINES P TS5 THAN 4
25 2 (AT SDKE. FINES) EXCEEDS TTENBERG LIMi
e CLAYEY GRAVELS, GRAVEL-SAND-ISILT) 12% o ity
B85 LAY MIKTURES ARCWE San LiNg
E.i Pl MORE THAN 7
B o
o WELL GRADED SANDS, GRAVELLY SAMDS, Dep _p:l
i £ SW LIFTLE OR MO FINES =g P —=1h2
$5 | g5 | lmnsame 2 o 22
by = Lo 5]
o= il sp FOORLY GRADED FANDS, LITILE GR NO MOT MEETING
z S FINES ABOVE REGLUIMEMENTS
E EEEw
u Ea ATTERBERG LIMITS
;' "‘: wE ) 5M SILTY SANDS, SAND-SIT MINTURES CONTENT BELOW “A" LINE
= £ DIRTY SAMDS OF FINES P LESS. THAN 4
Zaz [WITH SOME fES) EXCEEDS
sc CLAYEY SANDS, SAND-ISILT] CLAY 12% ATTERBERG LIMITS
MUKTURES ASOVE “A" LINE
Pl MORE THAM 7
INORGAMIC SITS AMD VERY FINE SaNDS,
W< 50% ML ROCK FLOUR, SILTY SANDS OF SLIGHT
PLASTICITY CLASSIFICATION
= 15 BASED UPOM
=] W, 50% MH INORGAMIC SILTS, MICACEOUS Of DIATO- PLASTICITY CHART
3 L ’ MACEQUS, FING SANDY OR SILTY SOHLS (nee below)
a
- Wi B ; X INORGAMIC CLAYS OF LOW FLASTICITY,
] 0% L AT ER GRAVELLY, £ANDY, OF SILTY CLAYS, LEAN
=i L % N
g %*\\3\\ N \\%\\‘\ sunss
8 \ i E i -
8= W W, £ 50% o]l %\\}\\‘\\x\\§ N G By coave s O (I AT
-l if\;-*i&a ‘%\\*}%\\\«}\.\\X
o
i i INORGANIC CLAYS OF HiGH PLASTICITY,
Z2 W >50% CH EAT CLAYS
=
£
2 w . WHENEVER THE MATURE OF THE FINE
v | o, i W, < 50% oL gffhf;“t';; Lo LA TOAMIC. SHAY | COMTENT HAS MOT BEEN DECRAINGD,
g | £ 551 IT IS DESIGMATED OY THE LETTER “F", E.G.
= | Ee=sTo SFI5 A MIXTURE OF SAND WITH SILT OR
EZOEs ) CLAY
U Wy > 50% OH ORGANIC CLAYS OF HIGH PLASTICITY
-
HIGHLY ORGANIC SOIL5 Pt FEAT AND OTHER HIGHLY ORGANIC sons | STRONG COLOR OR 0DOR, AND OFTEN

FIBROUS TEXTURE

SPECIAL S5YMBOLS

BEDROCK
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SAMDSTONE
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1 I
1 T
LT
ot e
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iy _H'-"“.:: 1 .':‘I fangular rock fregmenss)
:-L“'_'I.t' ‘“'J
Ay
ﬁ'.rd_J-'E:'LT‘I
'1.-15 R d TILL
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{UNDIFFERE N TIATED)
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[Feegments & block |

0 ! | ! ] B
FLASTIZITY CHART CH
10— Fo3 //
SOILS PASSING MO, 40 SIEVE
S ST
30 ¥
i . M
E cl p
Ee =
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E = » / oL
B
2 e | M
L_.f
0 1@ 20 0 40 &0 & 70 @0 %0
HCUID LIMIT %]
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12%.

1. ALLSIEVE SIZES MENTIONED OM THIS CHART ARE LS STAND ARD, A5TM,

L. BOUNUARY  CLASSIFICATIONS POESESSING CHARACTERISIICS OF TwWO
GROUDS ARE GIVEN COMEINED GROUP SYMEOLE, F.G, GW.GC I5 A WELL
GRADED GREAVEL SAND MIXTURE WITH CLAY BINOER BETWEEN 3% AND
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GROUND ICE CLASSIFICATION

TABLE I
ICE DESCRIFTIONS
A ICE NOT VISIELEW

Subgroup

Group Field Identification
Bymbal Benoription Symbal

Poorly bonded Tdenlily by visual examinalion, To determine
or friable HE presence of excess ice, wie procedure wnder
note™! and hand magnifying lens as nEeosIary.

H Ho excess ice : Hbn | For esils not [ully saturaled, ectimate degroe of
Well-bonded Nb jr-==--=f ice saturalion: medium, law. Hote presence of
Excons fco i Hbe | crystals or of ice coatings around larger particlas,

I} Frozen sofls fn the N droupn may, on close examination, fndicate presence of fee within
the vords of the material by crystalline reflections or by a shoen on fractured o trimmed
surfaces. The fmpression recéivad by the unasded eye, however, s that none of the frozen
water ocoupies space fn excess of the original voids in the zoil, The opposite is frue of frozen
sofls in the V droup (see p. 14),

) When vizual methods may be inadeguaie, a gimple feld test to aid evaluation of valume
of excess foo ean be made by placing some frozen sofl in a amall jar, allowing it o meit,
and ohssrving the quantity of supernatant water as a percentage of total voltme,

FIG &, ICE NOT VISIBLE

r‘ *L L
" ¢ e
=2 1]
E .
Ht Wbn Hbe
POORLY BONDED WELL BONDED - WELL BONDED =
HO EXCESS ICE EXCESS ICE

LEGIND: . S0iL =] KE - B o [
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TABLE I {coni'd)
ICE DESCRIFTIONS
B. VISIBLE ICE—LESS THAN 1 TNCH THICEK®

Subgroup
Group Fiold Identiiication
Symbal Degcription Symbal
Individual ice Yor igs phase, tecord the lollowing when
crystal or Vz applicalia:
inelusions Locaton Siza
Crieniaticn Shapa
lcs coatingn Thicknoas Pattorn of arrangoment
oo patticlon Ve Longth
Spacing
v Handom or Herdnoss
irregularly Wr Sructure [ por Group C (see p. 16)
criented ice Colour
formadiong Estirnalo volume of visiblo eegregated ica
propont as percentage of lolal sample volume.
Stratified or
distincily Ya
orienfed ice
formations

M Froren soils in the N droup may, on close examination, indicate presence of fee within
the voids of the material by crystalline reflections or by a shren o fractured of frimmod
surfnces, The impression racefved by the wnaided ave, however, /3 that none of the froron

water ocoupies spece fn ercess of the original voids in tha sail, Tho opposife fs frua of
froren acils in the V group.

FIG B. VISIBLE ICE LESS THAN ONE INCH THICK

n e
il <
I - §
; L - -]
4 | 3
5r —pTp
G N
Vi Ve Vr Ve
INDINIDUAL ICE ICE COATIHGS RANDOM DR STRATIFIED OR
IRCLUSIONS oM PARTICLES IRREGULARLY DISTINCTLY
CRIENTED ICE QRIEMTED ICE
FORMATIONS FORMATIONS
LEGERD!  &0iL — [ IKE - =Y
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TAELE I (ccnt'd)
ICE DESCRIPTIONS
€. VISIBLE 1ICE—GREATER THAN 1 INCH THICK

Subgroup
Group - Field Identification
Symbal Description J Eymbel
los with sail ICE + Designalo material as ICE®™! and usp descriptive
inclugionyg sail type lerms as lollows, wsually one item {rom each
ICE graup, when applicabla:
Ice withaunt ICE Hardnoszs Slructure b
soil inclusions HARD CLEARR
SOFT CLOUDY
{of mass, nef PORDUS
individual CANDLED
crystals) GHANIILAR
STRATIFIED
Colour HAdmixtures
{Examples): {Examplos):
COLOURLESS CONTAINS
GHRAY FEW THIN
BLUE SILT INCLUSIONS

& Where special forms of ies such as hoarfrost can be

tion should he given.

W) Ohserver should be careful to aveid being misled by surface scratches or

on the ico.

distinguished, mere cxplicdt deacrip-

FIG C. YISIBLE ICE GREATER THAN ONE INCH THICK

IHEHES
i

ICE B S0IL

ICE WITH SOIL
INCLUSIONS

LEGEND:

®iv

ICE

ICE WITHOUT S0dL

soiL -]

INGLUSIONS

L -« |

frosf coating
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TABLE @1
TERMINOLOGY

Tea Contings on Partieles are discssnibla layers of ico found on or below the largor soil particles
in & frozen eoil mass. Thoy are somobimes associaied with boerirost crystals, which bave grows into
voids produced by the frenzing action.

Tce Crystal is & vory small individual ico padicle visibla in the [ace af & 1oil masy, Crystals may ba
present alone or in comhbinafion with other ics formakinns,

Cloar Ice i ransparont and contalas only & moderats sumber of air bubblag,

Cloudy Teo ia relativsly opaque due Yo ontrained air bubkbles o other raanons, but which is omsontally
sound and naon-pervious,

Paoraus Teo containe numerous voide, uaually infarconnacted and usually rosuling fram melting af
ir bubbles or alang clgstni inforfaces from pressoca of enlt or other matorials in the watsr, or from
{he freesing of saturalod snow. Though porous, the mass retaing its structural unity,

Candled Icein ice that has retled or otharwise formed inlo long columnar erystals, very loosely bandad
fogather,
GHE;MM Ico in composed of coarse, mote or lows equidimonnional, ieo erystals weakly bondoed
togothar,

Ten Fansas ato lanbruler {en frrmalonn in el comrring sssontzle :_'a:‘_‘:uel to ansh olhor ";"E."‘.C!‘-'.'.li}'
nermal to the ditection of keal loas and commonly in repoaled layers,

fee Sagregution ia the grovth of ico ar distinct lsnson, layers, volng, and massee fn soils commanly
but not always, orieniod normal o directicn of heat loss,

Well-bondud rignilies tha! the soil particlos are strongly hald tegether by the ieo and that the frozen
ooll posspsses relatively high resistance lo chipping of breaking, !

Peorly-bonded signiies that the soll particles ara waaHE held fegethor by the ice and that the
frozen soil consequently has poar resistence o chipping or breaking,

Friable denctes extremely weak band betwesn sail particles, Material is eanly broken up.

Excess Ice eignilies lco (n excees of the fraction that weuld be retained as water in the sail voids upon
thawing,

For a more comploto lict of tarme generally sccewtod and used in eurrent liferature on Froot and

Permairost soe Hennion, F, "FROST AND PERMAFHECIST DEFINTTIONS", Highway Aesparch Board,
Bulletin 111, 1555,

vy
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EXPLANATION OF TERMS AND SYMBOLS
WILDLIFE AREAS

Wildlife boundaries and information presented in the Community and Intercommunity

reports has been extracted for the most part from publications prepared by the Canadian

Wildlife Service, Government of Canada.

The terms "eritical” and "important™ as used to designate certain wildlife areas can be

generally defined as habitat areas which are critical and/or important to the subsistence

and survival of various wildlife species.

COMMUNITY REPORTS

In each Community Study Area, known “eritical” and "important” wildlife, waoterfowl
and fishery resource areas are ouflined on the respective map presenfations. Any
wildlife, waterfowl or fishery resource area which is acknowledged as being "critical®
is outlined in red and is noted with the word "crifical® within the boundary of the

respective area. Non-critical areas are outlined as follows:
= Wildlife areas are outlined in red.

- Waterfowl areas and, in the case of Fort Simpson, hunting locales, are outlined

in yellow.
- Fishery resource areas are outlined in blue.

Outlined wildlife areas include both regions of known wildlife habitation and regions

which have been historically tropped by northern residents.

Waterfow! areas include migration, staging, molting and nesting locales which are of

significance in the respective Study Areas.

*vi
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Fishery resource areas include migration, spawning end domestic fishing locales which

are of significance in the respective Study Areas.

Symbols used on the maps are illustrated and explained as follows:

mﬂTm ——ee_ Approximate bc:mdnry of wildlife area.

-~ Indicates which side of boundary line is area defined.
In other words the area below the boundary line is of

significance to wildlife.

fishing locales.

Partinent wildlife areas ore discussed in the Methodoloay-Evaluation section of the text
in each community repert. Similar documentation is also presented for sites which oceur

in significant wildlife areas in the Site Description section of the report.

INTERCOMMUNITY REPORTS

In each Intercommunity Study Area, known "critical™ and "important” wildlife, waterfowl
and fishery resource areas are outlined on the respective map presentations. A brief
description relating to the significance of each area is included within the outlined boundary.

Areos that are classified as "critical™ are so noted on the maps.
P

Symbols used on the maps are illustrated and explained as follows:

— Approximate boundary of wildlife area.

Indicates which side of boundary line is area defined. In

otherwords, the area below the boundaory line is of signifi-

Hvil
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cance to wildlife.

- g Approximate boundary of waterfow| area.

——
——
e

“Indicates which side of boundary line is area defined.
In other words, the area below the boundary line is of

significance to waterfowl.

Indicates broad migration flyways utilized by waterfowl .

Significant fishery resource information such as migration routes and potential spawning

areas is noted direcfly on the maps.
Pertinent wildlife areas are discussed in the Methodology-Evaluation section of the text

in each Infercommunity report. Similar documentation is also presented for sites which

occur in significant wildlife areas in the Site Description section of the report.

®wiil
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