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"Granular Material" is defined as all naturally oceurring unconsolidated
material, and bedrock which can be processed for suitable engineering

construction.

Compilation and evaluation of the Geological Survey of Canada's surficial
geology and granular material maps 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 fo 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 content

Ice content

Organic confent

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).

k) The location of berrow 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 arec.

d)  Evaluate the best access routes from prospecfive sites to the center of each

community or fo existing or proposed utilities.

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

minimize terrain disturbance.

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

9. Identfification on the plan of granular deposits exposed in, or along banks of
streams and rivers adjacent to the communities but exclusion of such deposits in
the material availability for the community unless no other sources of granular

materials are available.

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

required.

The successful completion of this study wos 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 and 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
Warking Group.




P PEMCAN SERVICES

INVESTIGATION PROCEDURE

Pertinent geological information was 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 holes 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 accordance with the terms of
reference os established for the studies of both PEMCAN and the respective consulting groups
under the Federal Department of Public Works, integrated field programs were initiated

between the parties in order to facilitate 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 eight feet below the
ground surface. Natural outcrops were also catalogued and respective samples secured.

On the basis of the airphoto interpretation and preliminary field reconnaissance one hundred

sites were catalogued and assessed in the Wrigley to Fort Norman Intercommunity Study Area.

Of the one hundred catalogued sites, forty=five were evaluated in detail by means of drill
hole and/or test pit data. These sites were investigated by both PEMCAN and the respective
consultants undertaking studies on the proposed Mackenzie Highway by authority of The
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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 Wrigley to Fort Norman Infercommunity 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 are shown on the
location map by means of a solid triangle. Sites within this cafegory 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 catalogued 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, mois-
ture content determination and hardness tests. In specific cases the samples or combined

samples were tested for resistance to mechanical abrasion.
p

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 individual
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 morpholegical and
geclogical features or with respect to thickness indicated by natural outerops. However,

the estimated volumes should be conservative since adjustments were made for variables such

as drainage conditions and sloping ground along the outer limits of the deposit.
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The Wrigley to Fort Norman 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 eatalogued and assessed in the

communities of Wrigley and Fort Norman. These reports are submitted under separate cover

Test pit logs, drill hole logs, outcrop descriptions and laboratory test results are attached

to the individual Site Descriptions. Symbols, terminology and classification systems used
are explained in the glossary.
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GEOMORPHOLOGY

The Wrigley to Fort Norman |ntercommunity Study Area, as illustrated by Figure 2, lies

within two physiographic subdivisions, namely:

- Mackenzie Plain = which covers the entire east river bank and a relatively

narrow strip on the west side of the Mackenzie River.

- Franklin Mountains = which generally borders the Mackenzie Plain to the east

and cuts into the Plain at the Mount Gaudet massif.

The Mackenzie Plain is primarily covered by morainal and glaciofluvial deposits topped by
a thin veneer of glaciolacustrine sediments. The glaciation has resulted in a generally flat
to gently rolling topography . After the final retreat of the glaciers, melt waters and sub-

sequent development of recent drainage patterns has resulted in numerous channels, gullies

and stream courses incised below the glaciated plain.

The bedrock within the Mackenzie Plain region is, for the most part, covered by thick layers
of unconsolidated material except for occasional exposures in walls of deeply incised valleys.
The southern portion of the Study Area, from Wrigley to approximately midway between the
Blackwater and Saline Rivers is predominantly underlain by Upper Devonian shale, sandstone
and siltstone bedrock. From this area, northward to the vicinity of Big Smith Creek, the
surficial deposits are primarily underlain by Cretaceous shale, sandstone and siltstone .

The area in the vicinity of Birch Island contains Silurian and Ordovician limestone and
dolomite in the subsurface. The subsurface bedrock, in the area from Big Smith Creek to

Fort Norman, is comprised predominantly of Tertiary sandstone and shale with occasional

deposits of conglomerate and stratified coal seams.

The Franklin Mountains unit is represented by the rugged and faulted McConnell Range and
by the Mount Gaudet massif which extends to the east bank of the Mackenzie River.

MNumerous exposures of Devenian limestone of the Nahanni Formation, with inclusions of
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brecciated limestone of the Bear Rock Formation, form steep walls on the western flanks of
the McConnell Range and on major parts of Mount Gaudet. The centre portion of the

McConnell Range is formed primarily by Devonian dolomites of the Mount Kindle and
Franklin Formations. Rock walls are usually mantled with talus accumulations 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 moss is usually
encountered outside of rugged or recently eroded areas. High terrains 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.

Glaciolacustrine deposits, consisting primarily of silts and fine grained sands, as well as
morainal deposits, consisting of sandy and clayey silts with low gravel contents are poor
sources of granular deposits. These materials, which include deltaic and windblown sands,
cover the Study Area north and west of Big Smith Creek resulting in o deficiency of good

construction materials in the vicinity south of Fort Norman.

Deposits contained in floodplains along the Mackenzie River and within stream channels in
the Study Area are of variable quality with respect to construction requirements and range
from fine grained silty and sandy materials fo well graded and relatively clean gravels.
These deposits usually have high water tables and are locally covered by thick layers of
organic soil. |n general, their exploitation would be curtailed because of environmental
consequences relative to extraction of materials from areas within or immediately adjacent

to active stream channels.

Devonian shales and siltstones, occupying most of the Mackenzie River valley west of the

McConnell Range are generally, too soft and incompetent for construction purposes.

In the Study Area, natural granular materials occur predominantly in the following geomor-

phic forms:

= Alluvial terraces on both sides of the Mackenzie River between the Ochre and Saline
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Rivers which contain major sources of good quality sand and gravel.

Ice contact features such as kames, kame fields, kame terraces, eskers and esker-
kame complexes, containing variably washed and irregularly stratified sands and
gravels, are commonly encountered on slopes adjacent fo the western toe of the
McConnell Range in the region bordered by the Blackwater River and Big Smith
Creek. These ice contact deposits vary from poor fo good prospects for granular

materials.

Glaciofluvial outwash plains, terraces and trains usually contain irregularly alternating
sand and gravel strata with variable silt content. Large bodies of outwash materials
are located on the east side of the Mackenzie River in the region between the Black-

water and Saline Rivers and south of Little Smith Creak.

Alluvial floodplains, fans and braided stream channels on the east side of the
Mackenzie River between the Ochre River and Little Smith Creek which contain

coarse, heterogeneous and irregularly stratified material .

Talus and scree deposits are widespread along the western flanks of the McConnell
Range and consist of various sized limestone fragments and blocks with silt particles.
Colluvium, which covers shale and sandstone bedrock on the west side of the

Mackenzie River is of less desirable quality for granular material requirements.

Dunes and strand lines containing poorly graded, fine, silty sand are commonly encoun=
tered south of Fort Norman and represent possible sources of very marginel construction

materials.

The bedrock comprised predominantly of crushable limestone and dolomite and exposed
on the western flanks of the McConnell Range is suitable for manufactured aggregates.
A number of isolated bedrock ridges and segments of larger massifs, possibly suitable

for manufacturing of construction aggregates, border the east side of the Mackenzie
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Plain between Wrigley and Big Smith Creek.

The Study Area lies within the discontinuous permafrost zone. Excess ice is fairly common
in fine grained poorly drained glaciolacustrine and glaciofluvial deposits in areas such as
the thermokarst terrain east and south of Fort Norman where as much as twenty percent
excess ice may occur. Little or no excess ice exists in coarse and well drained glacio-
fluvial deposits. The average depth of the seasonal freezing and thawing cycles ranges
from about two to five feet in the Wrigley area to about two to three feet in the Fort
Norman section of the Study Area. However, these values will vary according to the

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

Alluvial terraces on the east side of the Mackenzie River
(Ref. Sites 183 & 184).

Sand and gravel bars in active channel of Blackwater River
(Ref. Site 188X).
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ENVIRONMENT

The Wrigley to Fort Norman Intercommunity Study Area is geographically located in o region
which offers considerable use and development of both water and land environments. Based
upon various components including those of landforms, water, natural vegetation and aesthe-
tics, the Study Area is rated relatively high in terms of recreation and terrain values, This
is particularly true of the east side of the Mackenzie River where the terrain and its associ-
ated vegetation varies from river floodplains to mountainous uplands in the McConnell Range

of the Franklin Mountains.

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

ground ice content and greater depths to permafrost tables.

Relatively flat, low=-profiled and generally fine grained terrain types such as silt-clay plains,
beaches, river deposits and organic terrain usually contain the highest ground ice content
and can be readily disturbed because of low strength and high compressibility values.
Vegetated sites are 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 area generally
contain less ground ice content. Localized contrasts in material fype and ice content is
sometimes evident between well drained slopes and low depressions. This ferrain 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.

Upland mountainous terrain, as characterized by rock outcrops or bedrock thinly covered
with a veneer of debris, as in the Franklin Mountains, usually contains minimal ice content
within the bedrock except for shale where fractures may be ice filled to considerable depth.

The overlying debris usually contains low to moderate ice content. Creep, slides and rock
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falls are common on steep slopes in this terrain as are mudflows and flash floods.

In general, the more faverable granular material sites in the Wrigley to Fort Norman Inter-
community Study Area are located on geomorphic features that contain relatively minor
amounts of ground ice. Therefore, properly managed development procedures should mini-
mize the detrimental terrain reaction to acceptable levels. |n many coses, the access
routes to these sites will traverse areas of low and oftentimes, wet terrain that generally will
contain higher ice contents and will therefore, be more susceptible to adverse reaction when
disturbed. In such cases, detrimental terrain reaction can be limited by sound development
procedures such as the incorporation of protective measures for refainment of vegetation
ground-insulation layers and the selection and establishment of adequate fill materials for

access roads.
Vegetation

In the Upper Mackenzie Valley the Boreal forest region is restricted to a narrow band which
extends and parallels the Inner Mackenzie Valley. The Wrigley to Fort Nermaon Intercom-
munity Study Area lies within the southern reaches of this Boreal forest extension (Figure 3).
Coniferous vegetation, comprised of black and white spruce, tamarack and occasional pine
is the predominant forest type in the Study Area. Secondary broadleaf varieties of growth
consist primarily of poplar, birch, willow and alder. The ground cover includes mosses,
lichens, sedges, herbs and shrubs. The vegetation ranges from commercial growths on river
islonds and alluvial flets to scrubby growth and treeless muskeg. In general, the proportion
of commercial tree growth decreases in a south to north direction as the eccurrence of muskeg

terrain increases.,

Poorly drained alluvial sites commonly support growths of black spruce, tamarack, willows
and alder. Permafrost muskegs are generally treeless or support stunted growths of black
spruce and famarack. Well drained sites support white spruce, birch and occasional poplar.

Pine is fairly common on well drained sites in the southern section of the Study Area.
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Benchland areas that are underlain by fine grained materials with shallow permafrost generally
support poor growths of spruce and tamarack and in some cases, willaw and alder, Well
drained benchland areas are generally characterized by well developed growths of hirch,

poplar and spruce.

Mountain 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 Wrigley to Fort Norman 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 zones within the topsoil layer are left undisturbed. In cases
where borrow pit developments are abandoned, it may be feasible to artificially reseed and
fertilize the area with shert and long term seed stocks in order to promote growth cover prior

to reestablishment of natural vegetation.
Wildlife

Wildlife species, characteristic of both Boreal forest and Arctic tundra, utilize the Wrigley
to Fort Norman Intercommunity Study Area and adjacent regions. For the most part
the utilization of this crea by wildlife, waterfowl and fishery resources is based upon seasonal

migration patterns that generally follow the Mackenzie River Valley.

The western portion of the Study Area, roughly parallel to and one to twe miles inland from
the west bank of the Mackenzie River, from Wrigley to the area of Dahadinni River is
classified as @ eritical wildlife area by the Canadian Wildlife Service. This area is consid-
ered to be the eastern extension of the wintering range for woodland caribou. |n the Wrigley
to Fort Norman Intercommunity Study Area only Site 171 is in peripheral contact with this

wintering range (Ref. Summary - Site Location Map).

The entire Wrigley to Fort Norman Intercommunity Study Area is within a region which is

classified as an important waterfow| nesting, staging, molting and migration flyway. Various

1M



% PEMCAN SERVICES

waterfowl including swans, geese and ducks utilize this area, primarily during spring and

fall migration.

The area from south of Police Island to Fort Norman je classified as an important summer
staging area for waterfowl. This area is primarily restricted to the islands and banks within

and immediately adjacent to the Mackenzie River.

Fishery resources in the Wrigley to Fort Norman Intercommunity Study Area are those pre-
dominantly found in the Mackenzie River and its tributaries and include both resident
species and those that seasonally migrate through the respective river systems. Residents of
both Wrigley and Fort Norman domestically fish the Mackenzie River in areas adjacent to
each respective community, Grayling are reported to migrate and possibly spown in the

Blackwater River.

Several regions within the Study Area are hunted and trapped by residents of Wrigley and
Fort Norman. The area along and a few miles inland from both banks of the Mackenzie River
from Wrigley to a few miles north of Johnson River is periodically hunted and trapped by

residents of Wrigley. The most common pelts taken are muskrat, beaver, marten and mink.
The Saline River and Big Smith Creek drainage basins are hunted and trapped, primarily for

marten, by residents of Fort Norman as is the Mackenzie River floodplain in the area from

the vicinity of the Saline River to a few miles southeast of Fort Norman townsite.

11
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RECOMMENDATIONS AND CONCLUSIONS

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

airphoto interpretation, office literature studies, preliminary field reconnaissance and de-

tailed field drilling data.

The results of the completed study indicate that the availability of quality granular mater-
ials in certain segments of the Intercommunity Study Area between Wrigley and Fort Nerman
is relatively limited. The scarcity of quality granular materials is especially acute in the

area between Little Smith Creek and Fort Nerman on the east side of the Mackenzie River.

On the basis of the airphoto interpretation and preliminary field reconnaissance data, o
total of 45 sites was investigated in detail during the winter drilling program, of which
34 sites were confirmed to contain exploitable granular materials. These sites are cat~-

egorized and grouped as follows:

1. The better quality granular materials were generally encountered in glaciofluvial
outwash plains, terraces and trains containing irregularly stratified sand and gravel
deposits with a low silt content. Large bodies of outwash materials are located on
the east side of the Mackenzie River in the region between the Blackwater and
Saline Rivers and south of Little Smith Creek. These deposits are represented by
Sites 190, 191, 195, 196, 197, 213, 227 and 228 and are located as noted on the

Site Location map in the Summary section of this report.

These sites contain en estimated quantity in excess of 130,000,000 cubic yards of
good quality granular materials which are considered suitable for most construction

requirements,

2. The kame-esker complexes, represented by Sites 224 and 232, contain variably

washed, irregularly stratified and pocketed sand and gravel deposits along the
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western slopes of the McConnell Range in the region bordered by the Blackwater

River and Big Smith Creek.

These two sites are estimated to contain approximately 2,500,000 cubic yards of
good quality granulor materials which are suitable for the production of base and
surface course aggregates and good quality general fill in the pit run condition.
The general remoteness of these two sites from the location of the proposed utilities

as well as the difficult access required across rugged terrain may limit the exploit-

ation of granular materials from these sites,

The alluvial terraces on the east side of the Mackenzie River between the Ochre
and Saline Rivers, which were investigated by drill holes, showed fair quality
granular materials consisting of stratified sands and gravels with a highly variable
silt content. These sand and gravel deposits are considered as good potential

sources of general fill material in the pit run condition for the construction of

road bases, pipeline berms and utility backfill.

These deposits are represented by Sites 164, 168, 169, 170, 176, 177, 178, 183,
184 and 185 and are estimated to contain in excess of 25,000,000 cubic yards of

fair quality granular materials.

The alluvial cones and fans which are located at the mouths of various erosional
gullies along the western flanks of the McConnell Range represent additional pot-
ential sources of poorer quality granular materials which may be suitable for marg-
inal general fill requirements. The majority of these deposits could not be eval-
vated in detail because of difficult access; however, access to Site 159 wes

attained and drill holes were carried out during the winter field program.

Site 159 contains fair quality granular materiols consisting of well graded, silty

sand and gravel. An estimated quantity of approximately 1,000,000 cubic yards
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of gravel suiteble for general fill is considered recoverable from this site.

3: Dunes, strand lines and deltaic deposits consisting of poorly araded, fine grained
sand with a variable silt content which are represented by Sites 209, 244, 249,
251, 252, 253, 254, 255, 256 and 257 were investigated and caotalogued in detail
during the winter drilling program. These deltaic and eolion sand deposits are

considered suvitable only for very marginal fill material in the construction of sub-

grades for roads.

These sites were cotalogued and recorded because of the acute deficiency of good
quality construction materials in this portion of the Study Area, extending south

from Fort Norman to Little Smith Creek.

6. Sites 162, 166, 220 and 226 which were investigated by drilling during the winter
program, represent potential areas for quarry operations for the production of good

quality manufactured oggregates for various construction requirements,

If these sites are developed os sources of granular materials, then an unlimited
quantity of material is potentially available. The detailed assessment and recom—
mendations for development of quarry operations at these sites are outlined in the

Site Description section of the report.

In addition to the preceding 34 sites, which contain exploitable granular materials or
bedrock formatians for use as engineering construction materials, eleven sites were drilled
during the winter field program which did rot contain granular type materials. These
sites have been catalogued and recorded in the Site Description section of the report,

but have been identified with the suffix "X" after the site number.

All catalogued and assessed sites in the Intercommunity Study Area, including the 34 which

were confirmed to contain gronular type materials are discussed in detail in the Site

14
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Description section of the report,

In addition, oll site locations within the Intercommunity Study Area from Wrigley to Fort
Norman are presented on the Site Location Map in the Summary section of the report.

A synopsized tabulation of pertinent information for each site has been provided. Each
potential site has been evaluated in terms of material type, suitability of material, est-
imated volume, recoverable depth, overburden characteristics, ground jce content,

drainage, methed of extraction,haul distance, environmental considerations and assess—

ment.

ESTIMATED VOLUME is caleulated by means of various parameters including drill hole

and fest pit data, airphoto interpretation and geomorphology. Adjustments have been

made for irregular topography and stream dissection.

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

data, geomorphology and in the cose of bedrock, projected stratigraphic thickness.

GROUND ICE CONTENT 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
standard excavation equipment such as bulldozers, overhead loaders, backhoes and light

rippers.

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

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

ENVIRONMENTAL CONSIDERATIONS include any salient factors related to wildlife,

waterfowl and fishery resources, archeological sites and potential terrain sensitivity of

15
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the site and adjacent areas including proposed access routes. If any environmental implic-
ations are considered to exist at a particular site they are synopsized in this column. Further
comments on the importance of these conditions as 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 gran-
vlar materials ot each site investigated in the Study Area. The catalogued but not drilled
sites are rated as poor, fair and good prospects relative to anticipated availability of gran-
ular materials. These sites which opparently do not contain suitable materials or, if their

development would entail possible environmental hazards, are not suggested for develop-

ment.

These recommendations are based upon an assessment of all known data on each respective
site including location, access, physical characteristics, environmental considerations,

development procedures and quantity, quality and suitability of material as related to cur-

rently proposed or future requirements within the Study Area.

The terrain sensitivity relative to the development of borrow pits, quarries and required
access roads differs considerably throughout this section of the Study Arec and an assess-
ment of local conditions pertinent to prospective sites and access routes e contained in

the Site Description section of the report.

Geomorphic landforms containing coarse granular deposits, such as kame fields, large
eskers, glaciofluvial outwash ploins or bedrock ridges usually represent well drained and
stable terrain; therefore, controlled extraction of material should not adversely offect
the environment of the site and adjacent terrain. Conversely, the poorly drained areas
and landforms formed by fine grained sediments, such as low alluvial terraces, deltaic
sand deposits ond sand dunes are easily eraded if the vegetation cover is disturbed either

because of transportation activity or borrowing of material.  In general, any octivity

1L
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within thermally sensitive terrain would require careful plenning 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

SITE DESCRIPTIONS

WRIGLEY TO FORT NORMAN, N.W.T.

Site Number Page Site Number Page Site Number Page
159 159-1 192 192-1 225 225-1
160 160-1 193 193-1 2264 226-1
161 161-1 194 194-1 227 227-1
162 162-1 195 195-1 228 228-1
163 163-1 196 196-1 229 229-1
164 164-1 197 197-1 230 230-1
165 165-1 198X 198-1 231 237-1
166 166-1 199 199-1 232 232-1
167X 167-1 200 200-1 233 233-1
168 168-1 201 201-1 234 234-1
149 169-1 202 202-1 235 235-1
170 170-1 203 203-1 236 236-1
171 171-1 204 204-1 237 237-1
172 172-1 205 205-1 238 238-1
173 173-1 206 206-1 239 239-1
174 174-1 207X 207-1 240 240-1
175 175-1 208X 208-1 241 241-1
176 176-1 209 209-1 242 242-1
177 177-1 210 210-1 243 243-1
178 178-1 211 211-1 244 244-1
179 179-1 212 212-1 245 245-1
180 180-1 213 213-1 246 2461
181 181-1 214 214-1 247 247-1
182 182-1 215X 215-1 248X 248-1
183 183-1 216 216-1 249 249-1
184 184-1 217 217-1 250X 250-1
185 185-1 218 218-1 251 251-]
186 186-1 219 219-7 252 252-1
187 187-1 220 220-1 253 253-1
188X 188-1 221X 221-1 254 254-1
189X 189-1 222 222-1 255 255-1
190 190-1 223 223-1 256 256-1
191 191-1 224 2241 257 257-1

258X% 258-1
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INTERCOMMUNITY STUDY AREA
WRIGLEY TO FORT NORMAN, N.W.T.
SITE DESCRIPTIONS = BOOK |
WRIGLEY TO BLACKWATER RIVER

Site Number Page Site Number Poge
159 159-1 176 176-1
160 160-1 177 177-1
161 161-1 178 178-1
162 162-1 179 179-1
163 163-1 180 180-1
164 164-1 181 181-1
165 165-1 182 182-1
166 166-1 183 183-1
167X 167-1 184 184-1
168 168-1 185 185-1
169 169-1 186 186-1
170 170-1 187 187-1
171 171-1 188X 188-1
172 172-1 189X 189-1
173 173-1 190 190-1
174 174-1 191 191-1
175 175-1




SITE NO. 159

Located approximately 2 miles north of Hodgson Creek and 3 miles east of the proposed
Mackenzie Highway at Mile 446, Site 159 consists of a large alluvial cone at the mouth
of a deeply incised erosional gully on the western flanks of the McConnell Range.

Type of Material: Gravel; well graded, medium grained, trace silt.
Estimated Volume: 1,000,000 cubic yards.
Assessment: Site 159 is recommended for development of fair quality granular

materials suitable for construction of road subgrades, pipeline berms
and utility backfill.

==—=—=All weather road =~ = .eeeee.. »+++ Required access
————— Existing troils and cutlines  -——+——Site limit
sssssasneses Proposed Gas Pipeline *=—=—=—=-=Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22889/120 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 159 is located approximately 2 miles north of Hodgson Creek along the western flanks
of the McConnel] Range and 3 miles east of the proposed Mackenzie Highway right-of-way
at Mile 446, Site 159 is located northeast of Wrigley and borders on the 10 mile radius

of the Wrigley Community Study Area. The site consists of g large alluvial cone approx-
imately 4000 feet in length and 3000 feet in width which s locoted at the mouth of g
deeply incised erosional gully in the upslope limesione bluffs. The surface of the alluvial
cone is generally well drained to the west onto the flaf, poorly drained glaciolacustrine
plain which exhibits thermokarst features such as small lekes, ponds and muskeg bogs.

The alluvial cone contains well graded, medium grained gravels near jts apex and the
material becomes finer grained in a downslope direction towards the toe of the cone. A
thin veneer of topsoil, less than & inches in depth, overlies the cone surface and supports
@ sparse growth of spruce and jack pine which attain heights in excess of 20 feet and trunk
diameters to 12 inches. The gravels in the cone consist primarily of |limestone and dojo-
mite pebbles,

=== All weather road = .. ... Required aceess

————— Existing trails and cutlines  ~—.—0. Site limit ‘
s===es==saes Proposed Gos Pipeline ——=—— Proposed Mackenzie Highway
Section of Map No. 45 0 Scale: 1:250,000
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There are no known critical wildlife areas in the immediate vicinity of Site 159. However,
the site is within a region which is periodically hunted and trapped by northern residents.

There is no direct existing access to the site area from the CNT pole line or the proposed
Mackenzie Highway right-of=-way. If the highly thermal sensitive glaciolacustrine ter-
rain  immediately west of the site is to be detoured then a haul distance in excess of 4
miles along existing seismic cutlines will be required for the transportation of borrowed

material to the proposed Mackenzie Highway . The proposed gas pipeline route traverses
the site area near the apex of the alluvial cone.

DEVELOPMENT

The exploratory drill holes which were carried out on Site 159 showed the following con-
ditions relative to the quality and Quantity of available granular materials at this site.

- Fair quality granular materials, consisting of well graded, medium grained, clean
gravels were encountered to depths investigated near the apex of the alluvial cone.
The gravels become finer grained and higher in silt content in a general downslope
direction. The material along the outer exfremities of the alluvial cone consists of
fine to medium grained sands with some silt. The granular materials from this cone

deposit are considered fair quality fill material in the construction of road subgrades,
pipeline berms and utility backfill .

- The overburden material consisting primarily of topsoil is generally less than 6 inches
in depth.

- The depth of recoverable granular materials varies from in excess of 15 feet near
the apex of the cone to less than 8 feet near the toe of the cone. The in situ grav-
els are quite dry and exhibit very low ground ice content.

- It is considered that granular materials in the order of 1,000,000 cubic yards are
recoverable from Site 159.

Site 159 is recommended as @ potential source of granular materials and the following
operational guidelines should be considered if borrow pits are developed at this site:

- The upper portion of the alluvial cone, near the apex, should be considered as the
primary location for the development of borrow pits in view of the predominance of
better graded, coarser gravels.

- The thin veneer of organic topsoil, sparse shrub and oecasional tree growth will have
to be stripped and cleared if the cone is to be developed. The waste material should
be stockpiled along the toe of the cone to maintain drainage of spring runoff water
into the adjocent glaciolacustrine plain.

- A channel should be cut info the cone from the mouth of the valley to the adjacent
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lake to prevent indiscriminant discharge of spring runoff water over the face of the
cone. In view of the possible late spring and early summer runoff water condition
extraction of borrew material froem this site will likely have to be restricted to o
late summer, fall and winter operation. Buffer zones should be maintained so that
working areas are isolated from active stream channels. Development procedures
should also be adopted whereby excavated wet materials are not handled near flow-
ing water courses,

L4

- Conventional excavation equipment such as dozers, overhead loaders and miner
ripping equipment can be utilized for extracting the borrow material from this site.

ABANDONMENT AND REHABILITATION

Abandonment procedures should include:

- Reconfouring of the pit area to provide proper drainage of high discharges of spring
runoff water into the adjacent drainage hasin.

- Abandoned borrow areas should also be breached into active channels thus alloewing
natural dissipation of turbidity during spring melt and runoff.

- Since the cone is still in an active stage of growth, the reseeding of developed pit
areas is not considered necessary. However, some reseeding of established access
roads might be considered when the site has been gbandoned. Specific abandon-
ment and restoration procedures should be outlined during the final stages of dev-
elopment and these procedures should be compatible with good engineering practices

and land use regulations as established at that time.

159-4



DETAILED DRILL HOLE LOG

SITE NO. 159 HOLE NO. DH-I
DATE: FEB.10, 1973 |LOGGED BY: K] PEMCAN I 2

; ATR AR REVERS _
PRILLING METHOD [) conveNTIonAL [ ClRelr A on ] OTHER:

- Ty
DEPTH ITIONS SAMPLE PTH
ifewr) | GRAPH | UNITIED MATERIAL DESCRIPTION = TYRE | (leer
SYMBOL GEML | naC. | E5TD
ﬂ EYMBOL CLASS | CLASS | CONT
; oL TOPSOIL: some silt and organic, 9
dark brown
20— —
GRAVEL: little sand, medium to 9
coarse grained, well graded, sub-
rounded and subangular pebbles
and cobbles to 4 inch size, medium 6 —
brown
G =
Gw MNF L
12 =
15 —
18 —
21
22.0
TOTAL DEPTH 22.0¢
24 - 24 —

f ]

GOVERMMENT OF CAWNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

a.
| PEMCAN SERVICES “"72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 159 HOLE NO. DH-2
DATE® FgB.10, 1973 [LOGGED BY: [x) PEMCAN O
BRILIING WETHOD I ooy, ) AR BEVEIEE, Cioris
i
DEPTH | IT1 SAMPLE | DEFTH
trar) | GRarn | CNITED MATERIAL DESCRIPTION TOPE | Lieer)
SYMBOL GEN'L | NRC. | E5T'D
0 SYMEDL CLASS | cLasS | comr 5
;gﬁ-ﬁﬁf Pt 0.5 PEAT: orgenic, fibrous, muskeg, ]
;»E%EE ‘\_ dark brown
95%;
Bercy
2 —
b

GRAVEL; little sand, trace silt,
medium fo coarse grained, well
graded, subraunded and subangular 4
pebbles to 15 inch size, predom-
inantly limestone and dolomite,

medium brown

Nf [ L

12 =

©0@

TOTAL DEPTH 16.0" 13 T

18 18 -

[

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT o
PEMCAN SERVICES "'72

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 159 HOLE NO. DH-3
DATE: FEB,10, 1973 |LDGGED BY: (X PEMCAN ]
DRILLING METHOD: [ ¢opyehitionar ClRcOLATION [ OTHER:
DERTH EIED G?:UD%%ET:DL%E
L2 . UM IFE SAME
o) | SRaen | U MATERIAL DESCRIPTION TYPE | (faer)
TE ] svmEo Coass | CLass | bony
0 _ﬁp‘%ﬂ‘? oL TOPSOIL: some silt, organic, iy
Q ._' |_D-—.\_durl< brown —
2 —
"GRAVEL: little sand, trace silt,
medium grained, well graded,
frequent pebbles, cobbles and A
boulders, medium brown
Nf | L s
Y B i
10 -
1 ==
TOTAL DEPTH 11.0"
12 = 12
14 = 14 —
16 - b =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 159 HOLE NO, DH-4
DATE® FEB.10, 1973 [LOGGED BY: (R PEMCAN [

DRILLING METHOD: AlR AIR_REVERSE
O conventionar B &RSENERSE [ other:
GRGUND
DEFTH CERR UMIFIED CGMDITID:JEE SAMPLE | DEPTH
[Feat] GROUP MATERIAL DESCRIPTION TYPE | (fear
sgoL | SAOUR Gl | MRE. | EsTD metd

CLASS | CLASS | COMT

0

0 —

GRAVEL: little sand, trace silt,
medium to coarse grained, few 2 -
sand layers, well graded, frequent
limestone and granite cobbles and
boulders, brown

4 A=
GwW MNF L
é & —
8 8 -
10 10 —
12 12 —
14 14 —
19 & O OTAL DEPTH 18,07 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMEMNT

GRANULAR MATERIALS INVENTORY E“E”‘E‘*” SERVICES "72

1icn (=]



DETAILED DRILL HOLE LOG

SITEI NO. 159 HOLE NO. DH-5
DATE: FEB.10, 1973 |LOGGED 8Y: K] PEMCAN O
RILLI ; i E
DRILLING METHOD &l coweﬁ'ﬁcmm. O él':?cﬁfﬁ?gﬁ (] OTHER:
DEPTH 5 UMIFIED Ggg‘ﬂ%?TlﬂLgE SAMFPLE | DEP
from)|| GEARR || EOEES MATERIAL DESCRIPTION — TYPE | hver)
smsor | SROUF SENL | nRC. | esTn Fowr]
{} CLASS | CLASS COMT, l:}
e Pt PEAT: organic, fibrous, muskeg,
i LG daork brown
2 i{-{ 7 2
_rj;_:_;_ : G GRAVEL: little sand and silt
ﬂl:?'l"‘:& t - - ¥
DS medium grained, well graded,
4 oAy brown 4
S| CM-GW NF | L
a8
S5
6 1t ¢
DaSeE,
‘*@9‘(}‘:&.
15 o ac
8 Luos e
:':'E}QES
5.0 —
10 - SAND: some silt, occasional 10
SM-GP pebbles to 1 inch size, brown
12 2.0 12
TOTAL DEPTH 12.0
14 — 14

GOVERMNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

S
I PEMICAN sSeERvicEs "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location:

Somple Depth (Feet):

Moisture Content (%):

lce Content (9);

Organic Content (%):

GRAIN SIZE DISTRIBUTIO N:

159/DH 2

10-16

3.4

| Sond Sizas S0t Sizes x
Grmes it Coarss J_Elhdium lFIM uqur1ﬂ| Medium ] Fine i
Selve Sizes
N i - "4 ™o ®ro0 "0 s0”i0n™pog
(i ] A 111 (3. T
55 7] \ I \ I 110 | o | [ ]
- 0 L |
BO ! LY B | !
Iy | \.‘ | N [ ! 1R
10 L] b | ! ™ [ ] [
A A ' B R E il
| | N ] I 7 HTT ]
g0
z | N 1-DH 2 N | SO | 1
"'_:En | ! | x' | "'{.l I | il | |
5 I =X : . i’\‘ ! NI | —
Z40 ' 1 ' | N 5 =
"v.\ | [ [hENI [ it [
- | ] I b I | B
30 | | ANEA { o
v | N i Y S 5 e | s I
fap | A% ' —l_ : Bl | ST
b | | I | i 11
] e = b
H}q' | I | 5 LT |I= ! |[ - .| iy : i |
Ii | 1 I 11 T o i s 1
([ufs] [[1] 10 a-l [a3ln]} o-ao o-000
Grain  Sizge = Millimatras
L Lo FINE AGGREGATE
e e——— Particle size limits of frost susceptible moterials
PETROGRAPHIC ANALYSIS: M
Limestone and dolomite (sound) 21.3% 4-5
Igneous 7.0% 6-7
Quartzite 1.5% 78
Deleterious |ronstone 0.1%% 3-4




SITE NG. 140

LOCATION

Located approximately 104 miles north of Wrigley, Site 160 encompasses a limestone

bedrock ridge forming a separated northern tip of the range cartographically designated
as Mount Gaudet.

The proposed Mackenzie Highway right-of-way between Mile Posts 446 and 447 parallels
the site immediately to the west, and the proposed gas pipeline is located approximately
one mile east of the site,

LEGEND

e e Al | weather road seesesrann Required occess
—————— Existing trails ond cutlines .—.—-Site limit
sssssnn=a=ne Proposed Gas Pipeline === Proposed Mackenzie Highway

Airphoto No. A22304/15 Approximate scale: 1" = 3,000°
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GENERAL

bedrock ridge which is approximately 4000 feet long and less than
rocky hills cartegraphically desig-

Site 160, consisting of a
1000 feet wide, is separated by @ narrow gap from the
nated as Mount Gaudet and Roche Qui Trempe a I'Eau. The top of the ridge rises approx-
imately 150 feet above the adjacent flat glaciated Mackenzie Plain. The eastern periphery
of the site area is a steep escarpment which has been formed by @ major fault; medium to
thick bedrock and locally fractured grey limestones are exposed. The western perimeter

of the site is moderately sloped and the hedrock is covered with serees and glacial drift
supporting relatively dense growths of spruce, poplar, birch and pine.

There are no known critical
halophytic plant community,
around a small cresk

wildlife areas in the immediate vicinity of the site,
which is related to the thermal springs in
flowing west from the site,

A unigue
the area, exists

The site was not drilled because of good bedrock exposures on the east side of fhe ridge,
which form a prominent wall and are suitable for o quarry location. The bedrock is slightly
weathered within the surficial zone but will require blasting to be extracted. Limestone is

competent even within fractured zones and various construction aggregates can be produced
Site 160 is considered as @ good prospect.

if it is crushed and screened,

q\:I'lhllf

w2 SHAC N
(i = WiE A i I'I N e
L b PR ) L A |

T U Y L
V‘J'-\i}. e r"h'r:i‘:{?ql;l llll}llll A -\_‘l‘ ‘-q\,_}

E-,.' I o | \ o
s QA INTATH AR A TR

Required access

e Al weather road

Existing trails and cutlines
SEsmnEEamEEE Prﬂpmed GUS Ffpeline

s—s— Site limit
— == Proposed Mackenzie Highway

Section of Map No. 95 O

160-2

Scale: 1:250,000




SITE NO. 161

LOCATION

Located approximately 16 miles north of Wrigley and 2 miles south of the Ochre River;
Site 161 encompasses a western segment of the McConnell Range. The site consists of
rocky hills formed predominantly by limestone and dolomite.

The proposed Mackenzie Highway right-of-way at Mile 450 is located 3 miles west of the
site while the gas pipeline route is approximately 14 miles west of the site perimeter.

LEGEND
———= All weather road ceesvveeaiee Required access
—————— Existing trails and cutlines = .—. Site |imit
sssssse==ues Proposed Gos Pipeline w v v Proposed Mackenzie Highway

Airphoto No. A22859/53 Approximate scale: 1" = 3,000
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GENERAL

Site 161 consists of a small segment of the western flank of the McConnell Range which
parallels the Mackenzie Plain. The bedrock material in Site 161 consists of Devonian
limestone, limestone breccia and dolomite of various formations. These formations are
extensively faulted and the rock massif is rugged with frequent gullies. Screes and talus
slopes mantle the downslope portions of the rock exposures. The terrain is surficially well
drained. Spruce and occasional birch and poplar are the most common types of ground
cover.

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

There is no existing access io the base of §ite 161; if development is planned, then new
access would be required.

Development would require a quarry operation including blasting and crushing. Since the
rocks are competent, various construction aggregates of good quality can be possibly pro-
duced from this area. There are numerous prominent rock walls and localized ridges along the
the site perimeter which may be svitable for g quarry location.

e All weather road Required access

~~~~~ Existing trails and cutlines ——— ——- Site |imit

==ssssssnnae Proposed Gas Pipeline ——==—— Proposed Mackenzie Highway
Section of Map Ne. 95 G Seale: 1:250,000
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SITE NO. 162

Located approximately 6 miles south of the Ochre River along the western flanks of the
McConnell Range and 12 miles east of the proposed Mackenzie Highway at Mile 450, Site
162 consists of a rugged bedrock ridge with thin glacial 1l deposifs along its western slopes.

Type of Material: Area "a" - Glacial Till
Area "b" - Limestone Bedrock

Estimated Volume: Mot determined.

Assessment: Area "a" does not contain material of granular quality; however, good
quality granular materials can be produced by quarrying the limestone
bedrock from several exposures along the southwestern portion of the
site,

—— === All weather road =~ el Required access

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

sessasnasnns Proposed Gas Pipeline *— === Proposed Mackenzie Highway
@ DH Drill Hole TP Test Pit

Airphoto No. A22889/122 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 162 is located opproximately 6 miles south of the Ochre River along the western
flanks of the MeCannel| Range and 1% miles east of the proposed Mackenzie Highway
right-of-way at Mile 450. Site 162 consists of two segments of which portion "a" con-
sists of talus slopes overlying thin glacial till sheets along the west slope of o rugged
bedrock ridge which comprises portion "b" of the site, The site encompasses o total area
approximately 1% miles in length and averages * mile in width. The surficial drainage
of the sife is excellent to the west onto the flat, poorly drained glaciolacustrine plain
which exhibits slight thermokarst features.

Portion "a" of the site area consists primarily of glacial till material at very shallow
depths below existing ground surface and exhibits moderately high ground ice content.
The presence of more granular talus material s anticipated in the immediafe vicinity

of erosional gullies which have been incised in the limestone bedrock ridge to the east,
The organic topsoil layer is generally less than 1 foot in depth and supports dense growths
of spruce, birch and poplar. The understory growth, consisting predominately of willows
and small shrubs is also dense.

There are no known critical wildlife areos in the immediate vicinity of Site 162. How-
ever, the site is within an area which is periodically hunted and trapped by northern
residents.

The only existing access to the site area from the CNT pole line, the proposed Mackenzie
Highway or gas pipeline right-of-ways consists of seismic cutlines. The gas pipeline
route is located less than £ mile west of the western periphery of Site 162,

DEVELOPMENT

Site 162 may represent a good prospect for a quarry which can be developed at several
locations on the southwestern portion of the limestone bedrock ridge. The locations of
the proposed Mackenzie Highway and gos pipeline right-of-woys are within reasonable
distance of the limestone outcrops.

The two drill holes which were carried out on portion "a" of the site area showed glacial
till material to depths investigated.

It is considered that good quality eneral fill maierial can be produced from the fractured
surficial bedrock zones. Aggregates for surface courses can be produced from the fresh
and massive underlying dolomite and limestone beds. The following operational guidelines
should be considered if development of quarries on Site 162 is anticipated at a future date:

- The southwestern portion of the limestone ridge designated as Section "b" on the
preceding site airphoto is best suited for quarry locations.
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- Some stripping of overburden material consisting of topsoil, colluvium and glecial
till may be required depending upon the actual location of the quarry .

- Although the surficial bedrock zone is slightly weathered, it will very likely re-
quire blasting to be extracted.

- The fresh and massive underlying bedrock zone will require blasting for removal .

- Access roads to the site area will require proper upgrading to minimize erosional
deterioration.

ABANDONMENT AND REHABILITATION

If Site 162 is developed at a future date, then restoration procedures that are compatible
with the development and legislative land use requirements that are current at that time
should be developed.
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DETAILED DRILL HOLE LOG

SITE NO. 162

HOLE NO. DH-]

DATE:

FEB.10,1973 |LOGGED BY: [ PEMCAN O
DRILLI ;
LLING METHOD! B0 convermionar O CiRcliAtion [ OTHER:
DEFTH UMIFIED GED':‘L:“P:’?T N
i Gk MTER] 1OMS SAMPLE| DEPTH
ey si:l;;Lé.‘:L r"'."tl. DESCR'FTFDN aeve | Wi | e TYPE | {fenr]
= CiASS | CLASS | CONT =
PEAT: organic, fib k ]
i - dark brmgn TSRS
9 SILT: some clay, low to medium z =
plastic, medium brown
(TILL)
4 4
6 — ML-CL Vx | M & —
8 4 g
10— 10
12 12.0 — -
TOTAL DEPTH 12.0 12
14 — 14 -
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P
PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 162 HOLE NO. DH-2
DATE: FEp.10, 1973 |LOGGED BY: [x] PEMCAN O
ORILLING METHOD: ) conyehifonar O ClrcOaTion I OTHER:
DEPTH GEE&%?TID:JEE
H H
sy | OREw [ HNITIED MATERIAL DESCRIPTION TP | (roen
swwpor [ SREUP SENL | nec | estp
D CLASE | CLASS | CONMT n
e Pt PEAT: organic, fibrous, muskeg, K
P iy - dark brown .
: ;
2 — | ' SILT: some clay, medium plastic, 5
occasional pebbles to 1 inch size,
light brown
%l (TILL) e
6 — 6
ML-CL Vx | M
g _| - becoming medium grey with g _
pebbles to % inch size from §.0"
10 10 —
1.0
TOTAL DEPTH 11.0"
12 12 +

GOVERNMENT OF CANADA
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£
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SITE NO., 163

LOCATION

Located on the west bank of the Mackenzie River, approximately 17 miles north of
Wrigley, Site 163 consists of fluvial granular deposits forming a narrow terrace segment.

The proposed Mackenzie Highway right-of-way and gas pipeline are located on the
eastern side of the Mackenzie River, more than 3 to 4 miles west of the site.
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=== All weather rood = ... Required access
—————— Existing troils and cutlines — . —- Site limit
swesnnaansns Proposed Gas Pipeline === Proposed Mackenzie Highway

Airphoto No. A22304/13 Approximate scale: 1" = 3,000'






Site 163 consists of a fluvial terrace which is incised with numerous erosional gullies drain-
ing the adjacent terrain into the river channel . The terrace deposit encompasses an area
aopproximately 4000 feet in length and 700 feet in width and the plateau of the terrace s
60 to B0 feet above the water level of the Mackenz]e River.

According to exposures in the steep river bank, the materials in the terrace consist of well
graded gravel with some sand. The overburden, consisting of organic topsoil and silt,
supports a moderately dense growth of spruce, birch and poplar. The site area appears
relatively well drained to the east. Site 143 is considered as a good prospect.

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

There is no existing access to the site and new access from the site to the proposed highway
or CNT pole line would include the crossing of the Mackenzie River. This may limit the
operations to the winter seasons to minimize potential damage to the regime of the stream
channel. Unless stringent operation procedures are enforced, the proximity of the site to
the existing shoreline of the Mackenzie River could resylt in undesirable effects.
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SITE NO. 164

Located at the mouth of the Ochre River on the south bank and immediately adjacent to the
west side of the proposed Mackenzie Highway af Mile 454, Site 164 consists of an alluvial
river terrace.

Type of Material: Sand and Gravel; little silt, stratified, medium grained.

Estimated Volume: 1,500,000 cubic yards.

Assessment: Fair quality granular materials which are suitable for general fill in
the construction of subgrades for roads; Site 184 is recommended for
possible development.

————— All weather road ssssssneessn Required access
—————Existing trails ond cutlines -————- Site limit
------------ Proposed Gas Pipeline == = e = = Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No.  A22889/123 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 164, located at the mouth and immediately adjacent fo the south bank of the Ochre
River, consists of a small, narrow alluvial terrace. The site area is approximately 5000
feet in length, 1000 feet in width and rises approximately 100 to 150 feet above the
Mackenzie River water level. The east bank of the Mackenzie River forms the western
perimeter of Site 164. The site area exhibits fair surficial drainage to the west whereas
the adjacent terrain to the east consisting of shallow lacustrine silts and clays overlying
a glacial till sheet exhibits slight thermokarst features.

The material in the narrow alluvial terrace consists of stratified, medium grained, sand and
gravel with a highly variable silt content. The organic topsoil layer is quite shallow and
supports moderately dense growths of spruce attaining heights in excess of 20 feet.

There are no known critical wildlife areas in the immediate vicinity of Site 164, The site
is located within a region which is periodically hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are common in this

area ond traverse the northern portion of Site 164, Therefore, current and future access to
the site for the development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes, conducted on Site 164 by the consultant for The Federal
Department of Public Works, has been assessed and incarporated into this report, The follow-
ing conditions relative to the quality and quantity of available granular materials have been
established:

- Fair quality granular material, consisting of medium grained sand ond gravel with a
highly varigble silt content was encountered to depths investigated. These sandy
gravels are interspersed with numerous cobbles and are considered suitable for use as
fair quality fill material in the construction of road subgrades 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 variable quality of the in
situ gravel stratum,

- The overburden material, consisting primarily of topsoil, is generally less than 1 foot
in depth. The moisture content of the gravel stratum is quite low ranging from 2 to &
per cent.

- It is considered that grenular matericls in the order of 1,500,000 cubic yards are re-
coverable from Site 164,

Site 164 is recommended as a possible source of granular materials and the following develop-
ment guidelines should be considered:
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- The existing tree growth and related vegetation should be clesred and removed in
accordance with current land use guidelines.

- The organie topsoil should be stripped, removed and stockpiled adjocent to the borrow
pit areas in designated locations.

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

borrow pit areas fo be developed and the existing CNT pole line or proposed Mackenzie
Highway right-of-ways.

- Stands of natural grewth should be retained between borrow pit areas in order to fac-
ilitate regrowth through natural regeneration. A buffer zone of adequate width should

be maintained between the Ochre and Mackenzie Rivers and the final limits of the
borrow pit areas.

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

- Operating procedures should be maintained during borrow pit development whereby
surficial waste materials do not drain into the Mackenzie and Ochre Rivers.

- 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 satisfactory properties for specified construction
requirements.

- Additional laboratory tests te 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 drainage that is compatible with the
natural drainage of the adjocent terrain,

- Replacing stockpiled surficial waste material and orgenic topsoil on the chandoned
reconfoured pit areas.

- Reseeding of the recontoured pit areas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of ennual 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

SITE NO. 144 HOLE NO. ¢ 95A
DATE: pEe. 9, 1972 |LOGGED BY: [ PEMCAN K UNDERWOOD
PRILLING METHOB:i7) conventionar O 8% SEXRSE O orrex:

DEPTH UNIFIED Gﬁg[r{l%?‘rln:dii SAMPLE| DEFTH
(Fant) ;’:\;IIDH SROURP MATER]AL DESCR'PTIDN TYRE {feet)
| symsoL ELTEILS c"t':fs f:é'h:?

0 : | 0

SILT: UF
2 2~
4 — 4

- sandy, gravelly

.Iﬂ STDMEERETY R -I{} 1
?:':I' ; .'Cl'-
C GRAVEL:
12
- silty with boulders
14
ERgey 15.0
END OF HOLE 15.0'
16 — =1

GOVERMNMENT OF CANADA
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DETAILED DRILL HOLE LOG

SITE NO. 164 HOLE NO. C 96A
PATE: pEC. 9, 1972 |LOGGED BY: ] PEMCAN X] UNDERWOOD
DR : =

LING METHOD: ) conveNtionar O Abcorision [ otHer:

DEPT
{Fowt

18

21

24

27

30

GROUND ICE

H UNIFIE £0 B it
Rl s MATERIAL DESCRIPTION e |
$YMBOL GENL | NRc, | Es5TD

CLASS | CLASE | comt
D -
CL CLAY: sandy UF
2.0
=0, GRAVEL: 3 =
S| GP
|;.+'Fi. = coarse sand boulders
LG, 12
o
50 15 —
o0 18 -
epadde
f ﬂ'a' EI_ S P
B0 o
'5('.-%.“:2._ =
—fe D LiCh 2]
A =
o5 LC,
2570 2
gl
—;%_g:gs'ﬂgi 24 _
Poac e
0200
Aot
B 27 —
iloesl  p
g{%g% - coarse, boulders
SEi
R2:0"2 30.0—/ : A — 30
' END OF HOLE 30.0'
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DETAILED DRILL HOLE LOG

gIEE.N& 164 HOLE NO. B 1778
ATE' JAN, 10, 1973|LOGGED BY: [ PEMCAN X UNDERWOOD
] :
BRIELINGIMETHOB B cowvef‘qlﬁomm ] ?r‘aﬁ:ﬁﬂ%@f\a [] oTHEr:
DEPTH I UNIEIED GE%LP’J%E"‘IOLCEE SAMPLE | DEPTH
(howr | SRAPH | oup MATERIAL DESCRIPTION TYPE | (foer)
SYMBOL GEN'L M.RC EST'D
ﬂ,_ 5| CLASS | CLASS | CONT, D
s I " PEAT: granular, muskeg |
ML SILT: brown, moist
53 UF 5
GRAVEL: sand, some silt, clay
(TILL LIKE) 4
GC
5.0 &
SAND: little gravel, odd cobble
8
5P
10
2.0 T2 =

END OF HOLE 12.0'
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DETAILED DRILL HOLE LOG

SITELND, 164 HOLE NO. B 1818
DATE® JAN. 11, 1973 [LOGGED BY: [ pPEMCAN 4] UNDERWOOD
DRILLING METHOD [y] convenTional O CIRCOLATON [ OTHER:
DEPTH UMIFIED GE'G'U“T{IND?”QLEE 5
tear | GhAm | SRS MATERIAL DESCRIPTION T e
- Srmaal CLass CLASS Eéh{?
qﬁfﬁnﬁh Pt S PEAT: granular, muskeg [ i
GRAVEL: some sand, silty 2
UF
4
6 =g
GM - sandy, silty, clayey
g —
10
TILL TEXTURE s
14 -
15.0
END OF HOLE 15.0'
16~ 16 —
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SITE NO. 185

LOCATION

Located approximately 20 miles north of Wrigley on the east side of the Mackenzie River,
Site 163 encompasses the alluvial plain of the meandering Ochre River including several
shallow terraces bordering the active stream channel, which contain sand, gravel and silt
deposifts.

The proposed Mackenzie Highway righi-of-way crosses the downstream section of the
channel at Mile 454 while the gas pipeline route crosses the Ochre River about 3 miles
upstream of its confluence with the Mackenzie River.

LEGEND
= All weather road s2=-a-oooo0 Required access
—————— Existing frails and cutlines  -——.—. Site limit
sssxsazannes Proposed Gas Pipeline e wm m Proposed Mackenzie Highway

Airphoto No. A33889/125 Approximate scale: 1" = 3,000
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GENERAL

Site 165 encompasses the active stream channel of the Ochre River from its mouth for some
5 miles upstream. The drainage area of the Ochre River is more thon 30 miles. The stream
channel in its downstream section is 300 to 1000 feet wide and contains alluvial deposits
exposed in the low terraces along the stream bed. These deposits are ot the high water
level of the river. Coerse deposits consisting of cobbles and boulders form small gravel bars
denoted as "a" on the site airphoto within the active stream channel. The material be-
comes finer toward the stream mouth and mostly fine grained silts and sandy deposits with
some clay can be expected to prevail along the downstream river segment. The ferraces,
denoted as "t" on the airphoto, apparently contain similar granular deposits covered with
organic silt supporting relatively dense growths of spruce, poplar and understory bush.
There are no known critical wildlife areas in the vicinity of Site 1465,

Access to this site can be achieved from the existing winter road which traverses the down-
stream section of the river or from a seismic line paralleling the proposed gas pipeline route.

Site 163 is not suggested for development since the granular material is |ocated within or
immediately adjacent to the stream channel of an active water course.

—=—=——= All weatherroad =~ ...l Required access

————— Existing trails and cutlines ~—— ——- Site limit .
wsssexnawnus Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 25 G Scale: 1:250,000

165-2



SITE NO. 166

Located approximately 1 mile north of the Ochre River and 3 miles east of the proposed
Mackenzie Highway at Mile 458, Site 164 consists of ridges of bedrock outcrops along the
western flanks of the McConnell Range.

Type of Material: Limestone and Dolomite; surficially weathered.
Estimated Volume: Unlimited.
Assessment: Good quality general fill material can be exploited from the

weathered surficial zone and aggregates for surface courses can be
produced from the massive underlying beds of limestone. Site 166
is recommended for development.

LEGEND

e o o = Al | weather road sessreasaaias Required occess
————— Existing frails and cutlines  -——-——-5ite limit
sasssxennans Proposed Gaos Pipeline +=———=—-=Proposed Mackenzie Highway
@ DH Drill Hele TP Test Pit
Airphote No. A22859/50 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 166 is located approximately 1 mile north of the Ochre River along the western flanks
of the McConnell Range and 3 miles east of the proposed Mackenzie Highway right-of-way
at Mile 458. The site consists of ridges of bedrock outcrops and areas of bedrock mantled
with a thin veneer of glacial till. The bedrock outcrops, consisting primarily of limestone,
ore outlined by dotted lines within the total site area on the preceding site airphota, page
162-1. The site area exhibits good drainage to the northwaest on to the relatively flat and
poorly drained glaciolacustrine plain which exhibits thermokarst features characterized by
shallow lakes, ponds and muskeg bogs.

The terrain on the slopes immediately adjacent to the bedrock outcrops consists of shallow,
glacial till overlying bedrock. The exposed bedrock is slightly weathered within its sur
ficial zone but is considered to be sound and competent af depth. The site area and ad-
jacent terrain to the east exhibits good surficial drainage to the west. Except for areas of
exposed bedrock outcrops, sparse growths of spruce cover the site area.

There are no known critical wildlife areas in the immediate vicinity of Site 166.
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The only access to the site from the CNT pol= line or propased Mackenzie Highway right-
of-way consists of a seismic cutline along the north bank of O chre River which crosses o
relatively thermally sensitive glaciolacustrine plain. The proposed gas pipeline route is
located immediately adjacent and parallel to the western perimeter of Site 166,

DEVELOPMENT

Site 166 may represent a good prospect for quarry operations which can be located at
several bedrock outcrop locations. A single drill hole was carried out on the northwestern
extremities of the site area and showed glacial #ill material to depths investigated.

However, it is considered that good quality general fill material can be produced from the
fractured surficial bedrock zones. Aggregates for surface courses can be produced from
the fresh and massive underlying dolomite and limestone beds. The following operational
guidelines should be considered if development of quarries on Site 166 is anticipated at

a future date.

- The southwestern portion of the site is best suited for quarry locations.

- Some stripping of overburden material consisting of topsoil, colluvium and glacial
till may be required depending upon the actual lacation of the quarry .

- Although the surficial bedrock zone is slightly weathered, it will very likely require
blasting to be extracted.

- The fresh and massive underlying bedrock zone will require blasting for removal.

- Access rcads to the site area will require proper upgrading to minimize erosional
deterioration.

ABANDONMENT AND REHABILITATION

If Site 166 is developed ot a future date, then restoration procedures that are compatible
with the development and legislative land use requirements that are current ot that time
should be developed.
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DETAILED DRILL HOLE LOG

SITE NO. 164 HOLE NO. DH-1]
CATE: FEg, 10, 1973 [LOGGED BY: X PEMCAN O |
DRILLING METHOD: (] coNvE?JITR:oNAL O él'&&ﬂﬁéﬁ [] OTHER:

DEPTH ED 5
rant | Sham | O MATERIAL DESCRIPTION ity e ]
Viran, GEnL | NRC | EsTn
D = CLASS | CLASS | coNnT.
By aw
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%?"“ . roots, dark brown Vs
] T — 1.0 1 -
2 g o
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4 ML G0 —=——— e o M 4
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grey from 4.0
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89 B =
6 — & -
7 - y IO
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SUMMARY OF LABORATORY TEST DATA

Sample Location; 166/DH 1
Sample Depth (Feet): 7.0
Moisture Content (%6): 9.5

lce Content (%): =

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:
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PETROGRAPHIC ANALYSIS:
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SITE NO. 167X

Located immediately adjacent to the north bank of the Ochre River and 2 miles east of the
proposed Mackenzie Highway of Mile 456; Site 167X consists of o crescent shaped terrace

Type of Material; Silt; some clay and sand.

Estimated Volume: Not applicable.

Assessment: Sife 167X is not recommended for development because materials of
granular quality were not estoblished during the field drilling prog-
ram.

e —— All weather recad =~ =00 e Required access
————— Existing troils ond cutlines  +——-——:Site limit
sessssrenses Proposed Gas Pipeline *—=—=—=—-=Proposed Mackenzie Highway
® DH  Drill Hole TP Test Pit
Airphoto No. A22889/124 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 167X is located immediately adjacent fo the north bank of the Ochre River and 2 miles
east of the proposed Mackenzie Highway right-of-way ot Mile 456. The site encompasses
a crescent shoped area approximately 4000 feet in length and 2500 feet in width.  The
adjacent Ochre River channel has eraded the southern flanks of the sife area fo form a
lower and upper ferrace. Site 167X is well drained and slightly elevated above the adja-
cent flat, poorly drained terrain to the west and with which exhibits thermokarst features
characterized by shallow, small lokes, ponds and muskeg bogs.

The crescent shaped site area consists primarily of silt with varying contents of sand and

clay. These deposits are likely glacielacustrine in origin and are not suitable as engin-

eering construction matericl. The inorganic silts exhibit relatively high ground ice con-
tents. The organie topsoil is generally less than 1 foot in depth and supports moderately
dense growths of spruce attaining heights to 30 feet and trunk diameters fo 6 inches.

There are no known critical wildlife areas in the immedicte vicinity of Site 167X. The
site is within the region which is periodically hunted and trapped by northern residents.

The only existing access to Site 167X from the CNT pole line or proposed Mackenzie High-
way right-of-way consists of seismic cutlines and access trails which were cleared to the
drill hole locations during the winter drilling program. The use of existing occess to the
site area involves a haul distance in excess of 8 miles and a crossing of the Ochre River.
The proposed gas pipeline route crosses the northwestern sector of Site 167X,

DEVELOPMENT

Site 167X is not recommended for development of granular materials because the results
of the field drilling program showed only ice rich silts which are unsuitable for any con-
struction fill requirements. The results of the drill hele log data is attached herewith
for reference.
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SITE NO, 167X

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE: pgp, 10, 1973 |LOGGED BY: ) PEMCAN DO
i i comveﬁ'ﬁscwm O &'E:SEE?‘?SE, [] OTHER:
DEPTH UMIFIED GE?—"&:‘%?T|DL%E SAMPLE| DEPTH
{faar] iia:: GROUP WTERIAL DESCREPTIDN s | g lpsrin TYRE | fant |
IMEOL 1 symool ciass | cLass | conr,
0 0 —
W M
1 Pt PEAT: organic, fibrous, roots, -
strong odour, black Vx
- 6" layer of silt at 1.0", trace
2 sand, brown UF 2 =
3 3.0 o I
4 = SILT: some clay, medium plastic, 4 —
brown
5 = 5
ML-CI
6 — 6 —
Vx | M
? =1 = i ?' =
- becoming dark grey from 7.0
_ g
8 MC
9 - &, o
10 0.0/ TOTAL DEPTH 10.0° \ o

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND MORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 167X HOLE NO. DH-2
DATE: FEp, 10, 1973 |LOGGED BY' [x) PEMCAN O
RILLI :
DRILLING METHOD' 7] conventional [ EincSias s [ OTHER:
— s GROUND FCE )
oy | Shaen | RO MATERIAL DESCRIPTION e e e T i
SYMBOL Seass | ciase CONT
0 0 -
oL TOPSOIL: some silt, organic,
brown r
1 1.0 1 —
2 - 9
SILT: some clay, medium plastic,
greyish brown
3 )
Vx | M s
4 - - - becoming grey from 4.0' ' 4
ML=CI
5 = 5
6 5
T 7
o | V
E | | % M 8 =
|
il 9
10 - 10.0—"TOTAL DEPTH 10.0' — 10
GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEWVELOPMENT E
PEMCAN el
GRANULAR MATERIALS INVENTORY gL T




SITE NO. 167X

DETAILED DRILL HOLE LOG

HOLE NO. DH-3

DATE: rEp, 10, 1973

(]

DRILLING METHOD: &

AlR REVERSE

AR
CONVENTIONAL [ ClRCULATION

[ ] CTHER:

DEFTH
|fwar]

0

UNIFIED
GROUP
SYMBOL

GEAFRH
SYMBOL

MATERIAL DESCRIPTIO

SAMELE
TYPE

BDEPTH
| feut)

N

oL

Brown

TOPSOIL: some silt, organic,

10

SILT: little sand, brown

greyish brown

ML-CI

- some clay, medium plastic,

Fatety

ates
e

O

*
()
ﬁ.'.l.

el

&

L
o
.

L)
4‘,.:
s
o
)

YelaleTa e ere
atatelsta by
G 0 )
teletelele
RS
LB
n

‘t
o
>
%

,. _

0 3
&

atatetets
e
O~

-.,
o,
&
e
|

b

T
&
S
P

o
()

-
+*
.lﬁi

i
)
S
()

*
!
13;

i
&
L

TP

0
()
‘+.

&
W%
oo

MC

fat,

! 10.0—/ TOTAL DEPTH 10.0°

10

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 167X HOLE NO. DH-4
DATE® FEB, 10, 1973 |LOGGED BY: [x] PEMCAN |
DRILLING METHOD IR} . snvitiioiiaL. O CIRCOLATION [ OTHER:
BEFTH RS GE%E%EHG:\;%E SAMFLE | DEPTH
towd | SR | Chour MATERIAL DESCRIPTICN , - TYPE | {Fant)
“| srmsor Ehss | cukss | Eonm
0 0
oL TOPSOIL: some silt, organic,
brown
1 1.0 1
& = o
3 4 ; ; 3
SILT: some clay, medium plastic,
greyish brown Vi | M
= | —
4 ' - becoming grey from 4.0 4
i| ML=CI
5 4 5
6 - & |
7 _ 7
8 - 8 —
I
o _| 9
MC
10 | i0.0—/ TOTAL DEPTH 10.0' - 10

GOVERMNMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN sSermviceEs “72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 167X%/DH 1 167%/DH 3 167X/DH 4
Sample Depth (Feet): 8 8 9
Moisture Content (%): 58.0 26.8 20.7
lce Content (%) - = 2
Organic Content (%): - - =
GRAIN SIZE DISTRIBUTION:
sl B c'uuri:ul_ﬁ!ﬂ’_m'-‘?“”;iﬂi Gnﬂrflll*’ﬂ!diuji]::inn! oy Sz
' Seive Sizes
CRET T, T ", " " Bap oo E -
oo e ﬂﬂi;_i_l_jix i fﬁ B Iai_ETP | T |
sof ST SO |
| '\\ I ML | | | | 1R
“ 5, 1 T
5 il | lE] i | |
i | Iy, N HHH
s> S R [ AN
Fso ' |0 'l W] ]
. =] _ [ T ”?uw I |
£ || ' R AR I
i ! 1 1IN IS
= | ] Fi= T NS
53° [ [ { I L= {f} I~
S amE | N O S
£0 | | 1 rril | |
io I s 1
i | HEN ] wpirn b I | LT T Ty
ol I [T WITT T77s !=Ei-! T |
[ [s] 1] Ia (<8 o0 oo Q=000
Graim Size — Millimatres
hG%GRﬁI::F(E}S.ﬁETE FINE AGGREGATE

—=—======-= Particle size limits of frost sesceptibie moteriois

PETROGRAPHIC ANALYSIS:
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SITE NO. 148

Located at the confluence of the Ochre and Mackenzie Rivers, Site 168 consists of o large
alluvial river terrace on the northeast bank of the Mackenzie River.

Type of Material: Sand and Gravel; little silt, stratified, medium grained.

Estimated Volume: 3,000,000 cubic yards.

Assessment: Fair quality granular materials which are suitable for quality fill in
the construction of road subgrades; Site 168 is recommended for
development.

LEGEND
= Al| weather road sreressses-os Required access
—————Existing trails and cutlines  -——+——-Site limit
=sxsrsnessss Proposed Gas Pipeline === == Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No.  A22889/125 Approximate scale: 1" = 3, 000’
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ENVIRONMENT

Site 168 is located at the mouth of the Ochre River and extends north along the east bank of
the Mackenzie River. The site consists of an alluvial terrace which encompasses the prop-
osed Mackenzie Highway right-of-way between Mile 454 and Mile 456. The site area is
approximately 2 miles in length, 500 to 1500 feet in width and is approximately 100 to 150
feet above the Mackenzie River water level. The east bank of the Mackenzie River forms
the western perimeter of Site 168. The site area exhibits fair surficial drainage to the west
whereas the adjacent terrain to the east consisting of shallow lacustrine silts and clays over-
lying a glacial till sheet exhibits slight thermokarst features.

The material in the narrow alluvial terrace consists of medium grained, poorly graded sand,
with a highly variable silt and clay content. The organic topsoil layer is quite shallow and
supports moderately dense growths of spruce attaining heights in excess of 20 feet; the under-
story growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 168. The site is
located within a region which is pericdically hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident in this

area and cross through the middle of Site 168. Therefore, current ond future access to the
site for the development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes conducted on Site 168 by the consultant for The Federal
Department of Public Works has been assessed and incorporated info this report. The follow-
ing conditions relative to the quality and quantity of available granular materials have been
established.

- Fair quality granular material, consisting of medium grained, sondy gravels with a
highly varicble silt and clay content was encountered to depths investigated. These
sandy gravels are interspersed with numerous cobbles and are considered suitable for

use as fair quality fill material in the construction of road subgrades and utility back-
fill.

- 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 variable quality of the in situ
grave| strotum.

- The overburden material consisting primarily of topsoil is generally less than 1 foot in
depth. The moisture content of the gravel stratum is quite low ranging from 2 to 6 per
cent.

- It is considered that granular materials in the order of 3,000,000 cubic yards are re-
coverable from Site 168.

Site 168 is recommended as a possible source of granular materials and the following develop-
ment 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 organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

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

ow pit areas to be developed and existing CNT pole line or proposed Mackenzie High-
way right-of-ways for aesthetic values.

- Stands of notural growth should be retained between borrow pit areas in order to facil-
iatate regrowth through natural regeneration. A buffer zone of adequate width should

be maintained between the Mackenzie and Ochre Rivers ond the final limits of the
borrow pit areas.

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

- Operating procedures should be maintained during borrow pit development whereby
surficial waste materials do not drain into the Mackenzie and Ochre Rivers.

- 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 adequate properties for specified construction
reguirements.

- 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 pro-
duction 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 drainoge of the adjacent terrain.

- Replacing stockpiled surficial waste material and organic topsoil an the abandoned
recontoured pit areas.

- Reseeding of the recontoured pit oreas should be considered in areas that may pose
erosional problems. At these locations, the artificial reseeding of ennuals and
perennials will result in a semi-parmanent cover growth prior to reestablishment of
native species.
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DETAILED DRILL HOLE LOG

SITE_ND. 168 HOLE NO. ¢ 598
DATE: DEC, 6, 1972 [LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD: (] conveTionar [ Ainchtiies, [ otHer:
DEFTH - UNIFIED Gz%:l%?TlDLEE SAMPLE | DERTH
|Fawt) S’i:&ﬂpﬂrl‘_ GROUP MATER'AL DESCR]PT'DN = . TYPE [ Fewt]
= STMEOL Ciass | class cont
"“;—"v”ij ? G —
TR et [, PEAT
| CcL s CLAY:
SAND: NF =
- some gravel
v
SP
6 iy
MC
oo les| g _
GRAVEL: cobbles and boulders
sand layer
GP 10 —
MNF
12 —
13.0 -
END OF HOLE 13.0°
14 — LB

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY EF“Er'n-nl'l:::;\eu«u SERVICES "72"




DETAILED DRILL HOLE LOG

SETE_NO. 148 HOLE NO. c 418
DATE: pEC. 12, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD: x) CGNVE'&II?IDNAL ] éI!F?CEEE'EI'ECSHE\I [] OTHER:

GROUND ICE 1

DEPTH

TYPE

DEPTH
[fawr )

oo | Gramw | D MATERIAL DESCRIPTION — L
= 5YMBOL CUASS | CLASE | conr.
Pt PEAT: granular, muskeg
0.5 — 5
2 S M SILT: sandy
2.0 =
4 SAND: silty, some gravel UF
6
8
10 - gravel and occasional rocks
SM
12
13.0 g
END OF HOLE 13.0
14

0 =

10 —

12

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
ANMD NORTHERN DEVELOPMENT

GRANULAR

MATERIALS INVENTORY

P
PEMCAN SeERvVICES "72"




DETAILED DRILL HOLE LOG

SITE_ND. 168 HOLE NO. C 643
DATE® pec. 7, 1972 |LOGGED BY! [] PEMCAN X UNDERWO QD
DRILLIM H
G METHOD [ conveNTIoNAL [ 3'&&53?%% [] OTHER:
s — GROUND 1CE .
) (St | MATERIAL DESCRIPTION o [ o i
- SYmMAanL GEN'L M.RL EST'D
ﬂ CLASE | CLASS | CONT

W-gm Pt PEAT: organic

1.0
2 SAND: some clay and gravel 2
SM
4 - UF el 4
G5
6 e
8 8 -
10 — SP - more gravelly 10 4
— 1.0 =
END OF HOLE 11.0¢
12 12 -

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

g
I PEMCAN seERvVICES "7a"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

5[TE1ND. 168 HOLE NO. ¢ 804
DATE: pEC, 7, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
ILLIN :
PRILLING METHDD: () CDNUEﬁ!i'IBIDNAL OJ éllgcgﬂﬁéﬁﬁ [] oTHER:
[fwar] svMEAL GACUF WTER]AL DESCR!FTIDH G . TYPE | {fewt)
SYMEOL CiAss chf':gs' EELE
0
GP GRAVEL: dry, trace of silt 2 -
UF 4
- rocks, sandy ]
&
8 -
MC
GP - dry, with silt | G5 | 10 —
12.0 12 =
Sp SAND: dry, medium coarse,
trace of gravel 14
15.0
END OF HOLE 15.0°
16 16 =

GOVERMMENT OF CANADA

DEPARTMENT OF IMNDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“E”‘““ SERVICES 72"




DETAILED DRILL HOLE LOG

SITEIND. 168 HOLE NO. s 1304
DATE: JAN. 11,1973 |LOGGED BY: [ PEMCAN X UNDERWOOD
PRILLING. METHOD! [g) C{:}NVE':.II‘IRICJNAL O CAIIF?CEEIE?%EJ [] OTHER:
DEFTH ERars UNIFIED GE;?JL;PE?TID:\IEE SAMPLE | DEPTH
T SYMBOL GROUP MTERlﬁL DESCR]FT'DN TYPE “ll'lr:|
SYMBOL GEN'L MR, EST'D
CLAZS | CLASS | CONT
D %Ehllf;ﬁt D
SeHE
ﬁ;} jrf oL SILT: granuler, some organic
4—%@5 % =
<
| 5.0
| CLAY: silty, no visible ice i
8 lenses, sandy, dry Nbn g -
| CL
12 4| 12
15.0
16 —
GRAVEL: silty clay, coame,
cobbles
20 —
MC-G5
24 —
MmcC
G5
28 —
MC-G5
32 -
- loose, coarse
35:0
END OF HOLE 35.0! % —
40 — 40 —

GOVERMMENT OQF CANMADA

DEFPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

E 11 1
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES " 72




DETAILED DRILL HOLE LOG

EL'I;EIND, 148 _ HOLE NO. B173B
" JAN, 10, 1973 [LOGGED BY: 7 PEMCAN X UNDERWOOD
DRILLI : VER
HING METHOD' W conveRfionar O AR Sinion [ otrer:
| o GROUND ICE
ol KTl s MATERIAL DESCRIPTION N e e b L
SYMBOL Cries CCnes 4
0 (4]
GRAVEL:
GM sandy UE 2
- silty, clay, some sand 4
6 pu
ta
E P
10 - clay, sandy, 10 —
TILL LIKE
12 12 —
GC 14
15.0
END OF HOLE 15.0¢
16 — e =

GOVERMMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E

PEMICAN SERVICES 72"

GRANULAR MATERIALS INVENTORY




SUMMARY OF LABORATORY TEST DATA

Sample Location: 168/61B 168/64B 168/80A
Sample Depth (Feet): 8.0-11.0 4.0-5.0 ?.0-10.0
Moisture Content (25): 3.5 2.5 4.0
lce Content (95): - - -
Organic Content (3%): - - S
GRAIN SIZE DISTRIBUTION:
Siraks). Hizes Coarlfﬂlr;lﬂl&lu?'!‘;nu {;nurf:lltMr.-ilu:lr::nr oy alim
l Salve Sizes
SN e Rl st ~.
i NN T TSI AT | | l
a9 _\ o \1\ ] [ AR
sy i S . 4| |
& | ) —61 R I =
o A D N R § L&
l ‘I'i ™ ..I \\_ | 1‘;‘ |
&0 ' \ . N ! i, 8 A
s BOA— S AN T .
& | A\ O e N [l
e \ R N o NI Ty
| ) o | N
¢ | ' NN S
Eﬁﬂ i : Wl ﬂ. 1 \?xh Tl I~
Eag ! ; A\ \H£ 'E \‘LL. ! : h
o] . - T s _
i 1T ISR 1[I Sy !
NI : _ﬂ_l ' ' ' H“L‘--'ﬁ ' [[1]] [l |
Too 1o g ol o0l ooo o000
Groin  Size — Millimetras
ol LI FINE AGGREGATE
—————————— Particle size limits of frost susceptible materiols

PETROGRAPHIC ANALYSIS;
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 168/130A 168/130A 168/130A
Sample Depth (Feet): 20-21 25-28 30-31
Moisture Content (%): 7.0 4.0 4.5

lce Content (%): - - -
Organic Content (%): ~ = -~

GRAIN SIZE DISTRIBUTIO N:

Gravel Sizes Sand  Sitos =11 Sires Clay Sires
Cograe Ilatudh.u'n EFI-rl.u ngr“[_!_eﬂjum j Fins
| Soive Sizes
ook ZW" "3 4> %1 %10 ®sp %psp*no “zoo
Il N ST T T T Y [ T I =
ool N N TN ST b ATEE | : |
Ji i | * SIN FEE |
| R B ek ™ P 1 ] TR I |
8O K I T s -
: | o N _,A(_I{J_Qra_r, 1ET T, = .
70— X ARO-F1T) My |
| | \\ \. \\ i\"i il ! ‘.I'\ . AN i | |
&0 L e LV . ' S [ ERR L[]
= 130 A — iy \ | N I 1 |
£ 5ol L 125/-28] AN 955 o | |
. b [N TS N ]
'—.;40 ! T T ~ | Tl 117
g ] 30 AT T 95 I N ] I - l
i E03)] N N Y| ~—1I _,
s ! B S ~ T Sl ]
n'_zu | | | "‘H.‘_‘-_"-..,_______\‘: ‘\,Iﬂ-' 1 | \ri I
| | | ] =L | T
NI ] =] T =L Tt
1o Il | _. | TINNHIR T B T B h.__*h I |
IIEEEE T_ | LT T 1 | i | |
?ﬂu 5] -0 [+ 1] -0t o-0o Q=00
Gram Size — Milllmetras
COARSE
AGGREGATE FINE AGGREGATE
—==———===== Porticle size limits of frost susceptible materiols

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Sample Location: 168/598
Sample Depth (Feet): 7.0-8.0
Moisture Content (%): 4.0
lce Content (9): -
Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Grovel Sires Sand Glres Siit Sizes t
Goarss [Medium [Fina Cogras | Medium | Fine Cx Ees
Seive Sizes
- 3t % Mg Wap R Wpndan eann
I L T L IT TR0 ] 1 £ |
T T~ T 1l i 1 [
a0 -
| —" ol =i irs * | | =
Gk ' | 1T | : I |
E \i ! I T I =1
70 Se— L Nl it :
| | \}‘i L S Y 1]
| | |\ | | I |
GED | 0 | \\. ||
2 Sd— 4 _\4 i
Ean [ | i | |
. LA TS AR I
a0 9981 A1 N TR !
| BT | | <
= ] R Yol IS
.:au i ! '\1‘ ]
E | I | llhl i 58 l 1\
{ZU | ] | I\ Gl | S | "'
[ | [ | \ | ~L
| | ] I T | L |
] T HE| T — T
t ___.m.-: L T T NE RN S
olll | ey P JIWIrrd [T
(L1 14] <] o -0l o.00l o-000|
Groin  Sizs — Millimatres
AL FINE AGGREGATE
o e T e e Particle size limite of frost suscepliible materiols

PETROGRAPHIC ANALYSIS:
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SITE NO. 169

Located at the confluence of the Mackenzie River and Whitesand Creek, Site 169 extends
2 miles south and consists of an alluvial river terrace which encompasses the proposed Mack-
enzie Highway from Mile 457 to Mile 459.

Type of Maferial: Sand and Gravel; little silt, medium grained, stratified.

Estimated Volume: 1,000,000 cubic yords.

Assessment: Fair quality granular materials svitoble for quality fill material are
recoverable from the portion of Site 169 designated as segment "a";
therefore this site is recommended for development .

¥

—— === All weather read =~ e Required access
————— Existing trails and cutlines  -——:——-Sijte |limit
ss=sssn=sses Proposed Gas Pipeline »mm e =« Proposed Mackenzie Highway
@ DH  Drill Hole & TP  Test Pit
Airphoto No. A22889/126 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site 169,which extends 2 miles south from the confluence of Whitesand Creek and the Mack-
enzie River, encompasses the proposed Mackenzie Highway right-of-way from Mile 457 to
Mile 459. The site, which consists of an alluvial river terrace, is approximately 2 miles in
length, 1000 feet in width and rises 100 to 150 feet above the Mackenzie River water level.
The east bank of the Mackenzie River forms the western perimeter of the site and the south
bank of Whitesand Creek forms.the northern perimeter. The site area exhibits fair surficial
drainage to the west whereas the adjacent, poorly drained terrain to the east, consisting of
shallow lacustrine silts and clays overlying a glacial till sheet, exhibits slight thermokarst
features. Two small alluvial fans, located at the mouths of dry erosional gullies, were noted
along the eastern perimeter of Site 169.

The material in the narrow, alluvial terrace consists of stratified, medium grained sand and
gravel with a highly variable silt content. The area designated as "a" on the preceding
airphoto, page 169-1, contains better graded and cleaner sand and gravel deposits and in
addition the overburden material, consisting of topsoil and silt, is generally less than 1 foot
in depth. The alluvial terrace area, designated as "h", exhibits overburden depths in excess
of fifteen feet at some of the drill hole locations. The site supports moderately dense growths
of spruce ottaining heights in excess of 20 feet; the understory growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 169. The site
is located within a region which is periodically hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident and

traverse the length of the site area from Mile 457 to 459. Therefore, current and future
access to the site for the development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes and test pifs conducted on Site 169 by PEMCAN and

the consultant for The Federal Department of Public Works has been assessed and incorporated
into this report. The following conditions relative to the quality and quentity of available
granular materials have been established:

- Fair quality granular material, consisting of medium grained, sondy gravels with a
highly variable silt and clay content was encountered to depths investigated. These
sandy gravels are interspersed with numerous cobbles end are considered suitable for
use as fair quality fill material in the construction of road subgrades and utility back-

fill.

- The depth of the granular deposits is in excess of 20 feet; however selective excave-
fion of material may be necessary because of the highly variable quality of the in situ
gravel stratum.

- The overburden material consisting primorily of topsoil is generally less than 1 foot in
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depth in area "a". The moisture content of the gravel stratum is quite low ranging
from 2 to 6 per cent.

It is considered that granular materials in the order of 1,000,000 cubic yords are re-
coverable from area "a" in Site 169.

Site 169 is recommended as a possible source of granular materials and the following develop-
ment guidelines should be considered:

Borrow pit development for granular materials should be initicted in area "a" where

the depth of overburden material is less and better quality sand and gravel deposits are
indicated.

The existing tree growth and 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.

A natural stand of tree growth and related vegetation should be retained between
barrow pit areas to be developed and existing CNT pole line or proposed Mackenzie
Highway right-of-ways for aesthetic values.

Stands of natural growth should be retained between borrow pit arees in order to facil-
itate 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 adeg-
vately remove the material from this site.

Operating procedures should be maintained during borrow pit development 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 poss-
ible by exercising selective excavation procedures during the develepment 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
production of concrete aggregaotes.

ABANDONMENT AND REHABILITATION

Abandonment ond rehabilitation procedures should include:
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Recontouring of the pit areas to provide general drainege 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.

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 TEST PIT LOG

| Mo

Unfrozen

0.0
(OL) —— 0.25

(ML)

— 1.

— 1.5

(SM)

— 4.0

Ol (GW-5W)

8.0

Tepsoil; organic

Silt; powdery, light brown, some roots

Silt; powdery, light brown, some roots
occasional pebbles

Sand; some silt, layered, occasional
silt lenses. Sond fine to medium grained

Gravel and Sand; little silt, brown, well

graded, pebbles to 3 inch, occasional
cobbles
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DETAILED DRILL HOLE LOG

SITE_MD. 149 HOLE NO. C 774
DATE: DEC. 6, 1972 [LOGGED BY! [ PEMCAN = UNDERWOOD
DRILLI :
LLING METHOD' ®1 convelTionar O &RSEEERSE O orher:
T i GROUND ICE
oy | Share | S MATERIAL DESCRIPTION o e 125 e
STMaal '?LE:ISLS r:?]l.'.:'gs' ,E;éLE
ﬂ =
Pt PEAT-
2.0 7 -
CLAY:
4 =
MNbe
- b
rown 6 ud
cL =
- medium brown 10 —
12
- thin ice lenses MNbe 14 —
15.0
END OF HOLE 15.0¢
16

GOVERMNMENT OF CANADA
DEPARTMENT OF INDIAMN AFFAIRS
AMND NORTHERN DEVELOPMENT E
PEMLCAN

GRANULAR MATERIALS INVENTORY

seRvices “7a"




DETAILED DRILL HOLE LOG

SITE NO, 149 HOLE NO. c 798
DATE: pec. 8, 1972 |LOGGED BY: [] PEMCAN X UNDERWOOD
DRILLING METHOD: ] convenTionar O CAIIRRCEEEﬁSEJ [J oTHER:
GERT 4 %?:I";:.INDDT (X=] II\I%E
H ! SAMPLE | DE
(foar] | SRAPH | UNITIED MATERIAL DESCRIPTION T7E | (fanr)
SYMBOL sEnL | nac. | estp
SYMBOL CLASS | CLASS COMT.
0 0
: PEAT: coarse, fibrous, moss,
= | ==l "0\ roots, muskeg /—
2 ; : ) 2~
CLAY: light brown, organic
black, roots, coarse fibrous
muskeg, random ice erystals
4 4 -
i N
22 Coarse, fibrous muskeg
& 6.0—, Oraanic clay, black = Vi | L 65 —
6.5—  Coarse fibrous muskeg ]
CLAY: +':.:nr5|:j+::|nn.:, grey, some Nbn
8 excess ice g
10 10 —
- clumpy, grey, some wood
fibre, no excess ice, weakly
12 bonded 12
14 silty brown Mbe 14 -
cobbles
15.0 =
END OF HOLE 15.0°
16 16

GOVERMNMENT OF CAMADA

DEFPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 149 HOLE NO. c 808
DATE: DEC, 12, 1972 [LOGGED BY: [ PEMCAN X UNDERWOOD

ILLIN H i AR AIR REVERSE ;
DRILLING ' METHOD [ convenTional O circiiation [ OTHER:
GROUND ICE
DEFTH UNIFIED CONDITIONS  [sameiz| peptH
[Famr] GRAFH GROUP MATER]AL DESCEIFTIDH TYPE “I'T:
SYMEBOL SYMBOL GEN'L N.RC E5ST'D

CLASS | CLASS | cOnT,

0 0
SILT: fine sand : Vr
’ mc| ® -
SM
& MC 6
= fine, sandy
9 Vr e g _
10.0 G5
SP SAND: coarse, gravelly ME
12 12
13.0
SM SAND: silty, little clay, trace Nf
15 5.0 of gravel MC| 45 _

END OF HOLE 15.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERW DEVELOPMENT

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY




SITE NO, 169

DETAILED DRILL HOLE LOG

HOLE NO. C 818

DATE: DEC. 12, 1972

& UNDERWOOD

DRILLING METHOQOD: 24|

AIR REVERSE

DEPTH
[faut]

A
convenTionaL [ EiRcOLATion (] OTHER:

DEFTH UMIEIED GE%%%?TFDLEE SAMPLE
Thear) |GRAM | MATERIAL DESCRIPTION TYRE
STMEOL SYMBO GEM'L N.R.C E5T'D

: L cLASS | cLasE | cont,
.
Pt PEAT: cecarse, fibrous, moss,
i3 1'0_\1 roots I |
M
SP SAND: fine, some gravel, dry Nbe
3.0
GRAVEL: some sand, dry
M C
GP Nf
.o

END OF HOLE 11.0°

10

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SsSeRvICES "72"




DETAILED DRILL HOLE LOG

gLT;E_ND, 169 . HOLE NO. C 1034
" DEC. 12, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLI : A e
ILUNG: METHED IE CDN"."ENE%DN-&L I:I CAIIRRCLRJEIETEJEJ I:I OTHER:
oerrn | | unisies S EONSITIONE  |simeie] oep
theer) | GRAm | O MATERIAL DESCRIPTION T¥E | (teer]
SYREGL GEN'L | NARC, | EsT'D
CLASS | CLASS | CONT,
0 —
ML 5 0 SILT: light brown, sandy
GM GRAVEL: light brown, sandy
silty INF 6
—{ 7.5
SAND: brown, medium coarse, MC
some gravel, dry SCATRI A
sp
18
- sandy MNF e
28.0
GRAVEL: brown, coarse, some 30 —
clay
GC
36 —
42
GP - fine, brown MF
48.0 48 -
oe CLAY: brown, sandy, gravel
coarser with depth
N 52 —
55.0
END OF HOLE 55.0'
460 — &0

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

£=h
I PEMCAN SeERVICES 72"

GRANULAR MATERIALS INVENTORY




SITE NO. 149

DETAILED DRILL HOLE LOG

HOLE NO. B 126A

DATE: jAN. 9, 1973

LOGGED BY: [J PEMCAN

& UNDERWOOD

DRILLING METHOD: &

AlR
CONVENTIONAL O

AIR REVERSE

CIRCULATION

[] OTHER:

DERTH
[Famr]

BERTH —_— UNIFIED GE%’;”D?TPQLESE SAMPLE
[fawr] St‘M':G'-I'. GROUE MTERIAL DESCRJPT'DN e oo TYPE
SYMEDL CLASS | CLASS | conr
3
o D.ﬁ—\ PEAT: muskeg i
=3
0 MC
s GRAVEL:
UE
GM - fine, dry
M
B.O
SAND:
- medium fine e
GS
SP
- traces of gravel
M C
19.0

16

END OF HOLE 15.0°

10

12

16 —

GOVERMMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE_NC}. 169 HOLE NO. 51324
DATE: JAN. 12, 1973 |LOGGED BY: 7 PEMCAN X UNDERWOOD
R g
DRILING  METHOD B cesnit Xy biiAL D EiRcSiATioNn O oTHer:
DEPTH Giin UMIFIED GE%EJ%?TlGLCEE SAMPLE | DEPTH
[RET 1Y 5':‘MBCIFII, GROUP mTERIAL DESCRIFT:DN TYPE {fent)
SYMBOL eyt e Rl
[]_ .4 CLASS | CONT {:}I_,,
b5 Pt 3.0~ PEAT: fibrous, muskeg |
SP SAND: fine Nbn
8.0 9
GP GRAVEL: some boulders
18.0
SAND: WA =
2 - little clay
27
30.0
¥--  GRAVEL: 5 =
36—
GW
45 el
- coarse sand
54 —
~ clay mixed with sand lenses
63 —
ap - fine, sond lenses Nbn
sandstone layer @ 62'
72.0 72 —
CLAY: bluish grey, medium
CH plastic, sandstone or shale layers
81 Nbn Bl
87.0~" SHALE: very hard, sandstone
90 S FNDOFHOLE 0.0 A

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=50
I FPEMICAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE_NO. 169 HOLE NO. § 1324
DATE:  JAN. 12, 1973[LOGGED BY: ] PEMCAN & UNDERWOOD
CRILLI : A
LLING: METHOD &1 onivehitionar £ CIReULATION [ OTHER:
DERTH 1 GRGUNEI‘ e P E
(o) | Sapm | HUEED MATERIAL DESCRIPTION e e
- 5TMBOL Coass | CLass CONT.
ﬁﬁ‘;&? L0 PEAT: muskeqg & =
& ' 20 SILT: _sandy
4 SM SAND: 4 —
- dry, silty MG
8 8.0 g8 -
HARD ROCK:
10.0 =
GRAVEL: s 12 -
- silty, sandy ME-GSI 16 —
UE meas 20
24
MC -5
28.0 28
CLAY: grey, fine sand
30.0 MC-G
GRAVEL:
RAVEL 32
- cloyey, coarse MEES 34
0.0~ END OF HOLE 40.0' \ Moy 40

GOVERMMENT OF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeERVICES "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 169/TP 1 169/132A 169/1324
Sample Depth (Feet): 4.0-8.0 36.0 39.0-40.0
Moisture Content (95): - 19.0 I7.0
Ice Content (%): - o =
Organic Content (9); = - .
GRAIN SIZE DISTRIBUTIO M:
o S eru!ﬁnlnf:udiuilf[zlm Euu::lruedlu:i{':iln! Sy, e
| Saive Slzes
ook T m 4 4 "0 "5 “%o*sg%0p ®zop
I RN R T ™ T IS I i
90'”‘\'&[‘ 1T | ST T T |1 I |
‘k 1Y ‘l b § | "I'\-_‘ 11
80 RN o I 'k 18|
RN =% =] I B } | |
70 A\l M HI7A K | My I i
\ s G F 7 e [/ N i
60 1Y i ! b I ™ =]
£ | \\- Y \' |
EEU‘ 14 ‘\ \\;\ \.\ | M | 1
i I N RN [ I~ U] [IN
a0 | E N2 '\\\\:\ ' ‘\i‘r' I f \i
- | | , { TR ~d
3 3ol 1113 "*/f/\“‘x Nl TS 1 <
2 39-K07] ~h TS - N !
& l N : | =~ [N U | |
20 ] |' =N | T
10 | | i | E | ] !.. “"""H.‘__ _E____I | B T | i i"""-__ 1]
olLl 111 1l | FITTOT 100 T Rl [l I [IT]
100 o -0 o1 o0l L Ts]] o-ooot
Grain  Size — Millimetras
L FINE AGGREGATE
= Particle size limils of frost susceptible materials
PETROGRAPHIC AMNALYSIS:

T v d




SUMMARY OF LABORATORY TEST DATA

Sample Location: 169/132A 169/132A 169/1324
Sample Depth (Feet): 4,0-6.0 10.0-11.0 15.0-16.0
Moisture Content (9%): 17.0 ZaB 2.5
Ice Content (%) - - -
Organic Content (%): - - -

GRAIN SIZE DISTRIBUTIO N:

Graval Size | Sond __Sirgs St Sires .
i : Coarse [Medium | Fina Cﬁnrqa]HEdluthng Glay Sizes
Selve Sizas
e 4 Y % Thp g R ®iap *agg
Q10 2 T
o 11100 N e N A | S J\l LT 1T ! :
: ™, _\VI =132 A s = 1324 %] | | ]
B8O N 5 ) S AN B 1 5 R S [
™, P = N ow [N THE
TO ! \ \_‘ Y \ LI '\\. | |
| N M ol i R RS |
et | ~ o o S | LT
s L . by, i ‘\ N H RN
= ! AN - RN |
. /)_ b | [ | [
= 0 L
S40 N N NP | |
F P/ BN N IR
Tao [15™1&"] N [ R TS
s 2 5 i 1% Sl
n-ED e :-\\\ “\- by, h
| L %]
| | [ | IEERS
M T T T 717 \MT g < !
iy e 1t | | ANRE/ | [l .
P 1 A O A I | TR | I 1] 1 |
oo 19 ] o1 ool o001 0-000!
Grain  Size — Millimetras
ACEIE FINE AGGREGATE
======—=== Particle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 169/132A 169/132A 169/132A
Sample Depth (Feet): 20.0-21.0 25,0-26.0 30.0-31.0
Moisture Content (9): 7.0 6.0 11.0

lce Content (9): -

Organic Content (%5): -

GRAIN SIZE DISTRIBUTION:

; Sond Sirgs St Sizes 2
Groval SR Coorae L«l_gdium lFIna [:u.uruu] Medium | Fing Glay. Bires
I Salve Sizes
PP Bl Gl "t %0 ®3p “a0"50%o00 %agn
1M '\] lu__, ‘\:s‘ l 1] b2 | | ] [T | TT ]
ol L U T 00T LT [ [ 1T |
\“-«.\\ E H\ ' ? -
My L 1321 A 3 | |
e N[ 25-28T0 N, TS T M
oy N I N S N L N
i . kY | | ‘._5 L] BE|
&0 \ ! | \ nl N |!|' |
= | ™ INT AR T T ST T
5o ' RN \(1’3{'-5‘5 L T Tl
Hy ! RN I W | | | 1“_‘ I !
.Eq_u ]32 '-"-f \1:\ | | \\ } kY |
ki = (204217 - 3 THEEN —
= = LT [TET [T '
=30 1 .W%: il ™ T & EE|
E ] i N il - ] 1. '] n f ]
n-. 1 1 1\:“5“ I M._"|| | Y |
2o | | L iIEE RO T
| | | | Y1 [ LT
o I T T 0 s
Il N 1000 O 0 S S R |
Iu[IJ Ia [H] ol s8]l D08 Q0001
Grain  Size = Milllmatras
ACGR FINE AGGREGATE
— Particle size limits of frost suscepiible materials

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Somple Location: 16%/808 169/103A 169/126A
Sample Depth (Feet): 7.0-10.0 10.0 10.0
Moisture Content (95): 8.0 7.0 6.0

lce Content (%): - =

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

: Sand Sizgy Siit Sizen R
Grovel Sizes T Imudlumf}'lnl I.'rngru|hltdlum ]IF_r“ Glay Sizes
| Selve Sizes
ook 221 [ Ba "0 Sag Mo ¥eoWian Mage
NN TN [ s [T % T ] TTTITT 1
golll! % 1 | I R 1T i
|1 ANJ \ ]
8o HER . X p
! \N 1034 V] 5 .
™ TRNAY X ATl |
: \I. \\.‘_ | “, |
50 | LAY | ] ‘-'\ ! [ |1 . ]
= 1968 N - N 1 ST
Eﬁﬂl | : l"l. \" | \\ | ! ‘n. l |
Az 11 \ h | ~ I
H I b b7
e i /\ |‘\ i - [T \{\
= H0R- by N [~ [ 1%
= 3 r T
- D \ | \ | e |"\
i ' A ! | i | \ |
= | S O O ' T
o frtr] A | Ese k=Y
T T TSN T T | =l I
o LI K T = | i1 11N |
190 1o 10 ol e oool o-000!
Grain  Size — Millimatras
Aot FINE AGGREGATE

=T=====—=—== Porticle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:



SITE NO. 170

Located af the confluence of the Whitesand Creek and the Mackenzie River, Site 170 consists
of an alluvial river terrace which extends 2 miles north from Whitesand Creek and encompasses

the Mackenzie Highway from Mile 460 to Mile 463.
Type of Material: Sand and Gravel; stratified, little silt, medium grained.

Estimated Volume: 2,000,000 cubic yards.

Assessment: Fair quality granular materials which are suitable for quality fill
material in the construction of subgrades for roads; Site 170 is recom-
mended for development

= =—=—= Al| weather road ssseesassrnes Required access

————— Existing trails ond cutlines  «=——+——:Site limir

=assssssenss Proposed Gas Pipeline »==—=——-=-Proposed Mackenzie Highway
@ DH Drill Hole 4 TP Test Pit

Airphoto No. A22889/128 Approximate scale: 1" = 3,000'

170-1



P PEMCAN SERVICES

ENVIRONMENT

Site 170 extends 2 miles north from the north bank of Whitesand Creek parallel to the east
bank of the Mackenzie River. The site consists of a narrow alluvial ferrace which encom-
passes the proposed Mackenzie Highway right-of-way from Mile 440 to Mile 443, The site
area is approximately 2 miles in length, 1000 feet in width and rises approximately 100 to
150 feet above the Mackenzie River water level. The east bank of the Mackenzie River
forms the western perimeter of Site 170. The site area exhibits fair surficial drainage to
the west whereas the adjacent terrain to the east, consisting of shallow lacustrine silts and
clays overlying a glacial till sheet, exhibits slight thermokarst features. Two small alluvial
cones, located at the mouth of dry erosional gullies, along the eastern perimeter of Site 170
were noted. These alluvial cones consist of silt and fine sand.

The material in the narrow alluvial terrace consists of stratified, medium grained sand and
gravel with a highly variable silt content. The organic topsoil layer is quite shallow and
supports moderately dense growths of spruce attaining heights in excess of 20 feet; the under-
story growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 170. The site is
located within a region which is periodically hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident and

traverse the length of Site 170. Therefore, current and future access to the site for the
development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes conducted on Site 170 by the consultant for The Federal
Department of Public Works has been essessed and incorporated into this report. The follow-

ing conditions relative to the quality and quantity of available granular materials have been
established:

- Fair quality granular materials, consisting of medium grained, sandy gravels with a
highly variable silt and clay content was encountered to depths investigated by the
drill holes. These sandy gravels cre interspersed with numerous cobbles and are con-
sidered suitable for use as fair quality fill material in the construction of road sub-
grades and utility backfill.

- The depth of the granuler deposits is in excess of 20 feet;: however selective excava-
tion of material may be necessary because of the highly variable quelity of the in situ
gravel stratum.

- The overburden material consisting primarily of topsoil and silt varies from less than

1 foot in depth fo in excess of 12 feet. The moisture content of the gravel stratum is
quite low ranging from 2 to & per cent.

170-2
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PEMCAN SERVICES

It is considered that granular materials in the arder of 2,000,000 cubic yards are re-
coverable from Site 170.

Site 170 is recommended as @ possible source of granular materials and the following opera-
tional 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
accordance with current land use guidelines.

The organic topsoil and silt should be stripped, removed ond stockpiled or wasted ad-
jacent to the borrow pit areas in designated locations.

A natural stand of tree arowth and related vegetation should be retained between
borrow pit areas to be developed and existing CNT pole line or propesed Mackenzie
Highway right-of-ways for aesthetic values.

Stands of natural growth should be retained between borrow pit areas in order to facil-
itate 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 adeg-
vately remove the material from this site.

Operating procedures should be maintained during borrow pit development whereby
surficial waste materials do not drain into the active Mackenzie River channel.

The production of quality surface course and concrefe 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 adequate properties for specified construction
requirements.

Additional laboratery tests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is o be considered for the
production of concrete oggregates,

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should jnclude:

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

Replacing stockpiled surficial waste material and organic topsoil on the abandoned
reconfoured pif areas,

170-3



P PEMCAN SERVICES

Reseeding of the recontoured pit areas should be considered in areas
erosional problems. At these locations, the artificial reseeding of

nials will result in a semi-permanent cover growth prior to
species.

that may pose
annuals and peren-
reestablishment of native
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DETAILED DRILL HOLE LOG

SITE_ND, 170 HOLE NO. c71A
DATE: pEc, 5, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD! ) EGNVE?&I%GNM O gl'ﬁtﬁfiﬁéi [] OTHER:
DEPTH i UM IFIED GE%%%?T!GLCSE SAMPLE | DEPTH
[Faut] S‘fﬁl;Fl.l..lHl GROUP MATER!AL DESCR!FT'DH e TYPE {fant)
- SYMBOL NS S Esl:‘.\i.-?
_W-.i Y 1] ﬂ
s Pt 6k PEAT: granular, muskeg 7 "-.;"
r
7
CLAY: &
4 4 -
- light brown, silty, cobbles
& — &
i
g8 - M]_ E —
10 10
12 — 12 —
14 — - hard, brown, few pebbles 14 —
16 - [ 16 —
Vr
18 B8
i
20 20.0—" END OF HOLE 20.0' ! 20

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAMN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES “"72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 170 HOLE NO. C 724
DATE: pEc. 5, 1972 |LOGGED BY: O PEMCAN X UNDERWOOD
DRILLING  METHOD: X EDN".-'EﬁllFIDNAL ] éJIECSEEEITéEJ [J OTHER:
BERTH UNIFIED GE%‘*‘L%?TIQLEEE SAMPLE! DEFTH
“’il":‘ S?rL:E::_ GROUP mTERiAL DESCRJFT [DN k) " ] TYPE [tewmr|
SYMBOL CLASS ch[:s‘.:s ééﬁ?
0 ¥ =
N Pt - PEAT: coarse, fibrous E
2 — CLAY: light brown, silty, \Vr 2 —
o mixed with muskeg
4 4 —
6.0 6 -
SAND:
8 =
- fine, silty, hard
ine, silty, very har NE 10 -
12 —
14 —
15.0
END OF HOLE 15.0¢
16 = Y=

GOVERNMENT OF CANADA

AND NORTHERMN DEVELOPMENT

DEPARTMENT OF INDIAM AFFAIRS

PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

STTE_ND. 170 HOLE NO. C 73A
DATE: pEec. 12, 1972|LOGGED BY: [ pEMCAN X UNDERWOOD
ORILLING METHOD: ] (v eRifionaL [ SIR-REVERSE o ripe.
CERTH | UNIEIED G?:Er;"r:l%ulnnl:cf SAMPLE| DEPTH
[Fonr) sm:.c:: GROUP MATERIAL DESCRIPTION TYPE | [feut)
st e e
0tz e
X PE i PEAT: granular, muskeg = ?
9 CLAY: 9
CH
- hard, dry
s Wx
ice crystals
4 4 4
6 6
to
8 g
- silty, light brown, dry Mbn
10 - 10 —
CL
12 —
13.0-
GC GRAVEL: some clay _ Nbn 14
15.0
END OF HOLE 15.0
16 16 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT it

PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 170 HOLE NO. C 74A
DATE® pec. 12, 1972 [LOGGED BY: [ PEMCAN X UNDERWOOD
DFERINC TP CDNUE?'JI‘?IE}NAL 5| CAIII§CEEE$?€)EJ [] OTHER:
DEFTH UNIFIED GE?JL:J%?IJGLJ%E SAMPLE | pERTH
[Famt) ;;’2:: GROUP MTERIAL DESCRIFTJGN Ei 3 TYFE {Femi]
SYMBOL gL:IEI; :T:fs EE}L?
D 7 'l__-;'-%?:. D —
s Pt PEAT: granular, muskeg MNF
2 2.0 5
CLAY:
411 vr | L %)
- brown, random ice
& — & =
|
CL
E h B —
10 H - hard, silty, brown, ice 10
crystals
[3.6
AVEL: dry, |
e GR L: dry, some clay NF 14
15,0
END OF HOLE 15.0¢
16 - 7

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=
I PEMCAN SeRVICES “"72"




DETAILED DRILL HOLE LOG

SITE NO. 170 HOLE NO. C 75A
DATE: pEc, 6, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD? (7} CGNvEﬁmDMM O éilgcﬁfi?rfgfu [] OTHER:
DEPT GE%U%?T I:JI:IL;E
H N I SAMPLE | DEPTH
o) | GRAmM | NITED MATERIAL DESCRIPTION i, PE | hoer)
Sl ol B
0 0o -
GRAVEL: boulders UF
2 GC =
-~ hard silt and cla
4 fo / 4 —
6 &
8 GW 8 -
= Ccoarse
10 10.0 10 —
SAND: coarse, pebbles
12 3 5 -
12.5
GRAVEL: coarse, dry
14 GP we | 14 7
15.0 <k
END OF HOLE 15.0'
16 16 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 170 HOLE NO. C 76A
DATE: pEC, 6, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
DEILLING METHOD X comve’wmwm O 3”5:5515%5: [] oTHER:
DEPTH = UMNIFIED GEELP?E[?TID:QCSE SAMPLE | DEFTH
[femr] GRAPH GROUP MTERHKL DESCR[FTIDN L § TYPE {feet])
sYmsoL Consh | Cate | Soas
0 -
GRAVEL: i
0an coarse, boulders
£ cp 3
- sandy, poorly graded
RCR 8 -
10.0 ]
voe SILT: _—
i Sl cla - sandy, with boulders 16
n{, 20 -
Q'
P51 2 28
ps2% 32
Eﬂgﬂﬁ
eYreln
oy Bt 35.0
35 END OF HOLE 35.0! s |
40 — 40 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

PEMCAN SERVICES "72"
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SITE NO. 170

DETAILED DRILL HOLE LOG

HOLE NO. C 998

DATE: pEc. 12, 1972

LOGGED BY: M pPEMCAN 4] UNDERWOOD
DRILLING METHOD: 0 CDNVEﬁiITEfDMAL O éﬁ's?cﬁfi‘%'i‘éif [J oTHER:
DEPTH " UNIFIED Gig%%?TIDHS SAMPLE | DEPTH
(faur) GRARH GROUF MATER]AL DESCR[PT!DN TYPE {fawr}
SYMBEOL ¥ MBOL NRLC.

CLASS

Pt

SM

PEAT: coarse, fibrous, granular

SAND: brown, some silt, few
pebbles

- gravelly

- brown, silty

Nbn

GRAVEL:

- brown, sandy

MNbn

NF

16

END OF HOLE 15.0

0

10

12

14

16

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
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GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

5|TE1NU. 170 HOLE NO. c 1008
DATE® pEc, 12, 1972 [LOGGED BY: [ PEMCAN X UNDERWOOD
DRILLING METHOD [ conveNfionar O AlRcoiitios [ other:
DERTH UM IFIED Ggglﬂ.}?ncwf SAMPLE | DERTH
(faet) ;:"i:}': GROUP MTER]AL DESCRIFTIDH e ., TYRE H‘r-:]
SYMAOL Conts class | Comr
0 -1?.: - 0
I Pt 5 PEAT: coarse, fibrous
- II
2 ML SILT: some clay, sandy 2 —
3.0
SM SAND: silty
4 4.0 4 —
SILT: sandy, odd pebble
6 & <
8.0 g
SAND:
- medium coarse to medium fine 10
SP
b 12 —
- cobbles and boulders
14
15.0
END OF HOLE 15.0
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT =

[13 i1
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "72




DETAILED DRILL HOLE LOG

5|TE1NG- 170 HOLE NO. E 103 8
DATE: pEC, 12, 1972 |LOGGED BY: [] PEMCAN X  UNDERWOOD
ORILEING METHOD: 0 covveRliona, O ARcleieioh O omer:
DEFTH GROUND ICE
(o) | GRam | CTED MATERIAL DESCRIPTION s s s L A B
= SYMBOL ?fl‘sﬁ crt.:_;:j qu?
{} -
et CLAY: silty, light, trace
2 of sand 9 _
CL = sandy, dork tbn
4 4 _
4.5
6 GRAVEL; 6
8 g _
Q, GP - silty, sandy MNF
10 17 10 —
14 — 14 —
LT R 15.0
END OF HOLE 15.0
16 — 16 —
GOVERMNMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E S
GRANULAR MATERIALS INVENTORY aandsiesy Lt o dliy




DETAILED DRILL HOLE LOG

SITE_NO, 170 HOLE NO. B144 B
DATE: JAN. 8, 1973 [LOGGED BY: [] PEMCAN X UNDERWOOD
DRILLING - METHOD: [ convenTionar [ Ebcdinsion ] OTHER:
CEFTH ok UNIFIED GE%L:I'EE:TIO;IEE SAMPLE | DEPTH
LT AEH GROUP MATERIAL DESCR[PT[DN TYPE [}
smsoL [ SROUR GEnL | NRC. | esTD Hpatd
ﬂ : CLASS | CLASS CONT.
Pt |os_ PEAT-MUSKEG 3 i =
2 CLAY: brown, moist, trace 9 _
of organic, some excess ice Vr
CL
4 4
oL
& 8.0 &
SILT: brown, little clay, some
8 fine sand 8 —
ML
10 10 4
12.0 12 S
GRAVEL: some sand
5! 14 ]
:{'r'ﬁ'ﬂ':-":. 15,0
END OF HOLE 15.0'
16 14 =]

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT 25

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SJTE_ND. 170 HOLE NO. B 1558
PATE:  JAN. 9, 1973 [LOGGED BY: O PEMCAN X] UNDERWOOD
DRILLING METHOD: [] comvﬁﬁ’%tmm ] éﬂ;ﬁ;ﬂfﬁ%ﬁ; [] OTHER:
BEFTH S UNIFIED GE%“’E?T|G;JCSE SAMPLE | DEPTH
teer) | SR | GRoue MATERIAL DESCRIPTION ) O e R T
: SYMEOL gl cLass SOt
PR 0 -
% %.*-:{? Pt PEAT: granular, muskeg
1.0
2 - CLAY: grey, silty, some organic P
Wr H
4 — 4 —
CL
& — x
8 L g —
9.0
SILT: some fine sand Nb 10
n —
1.0
GRAVEL: sandy, silty L
Mbn
14 =
15.0
END OF HOLE 15.0
16 16 =
GOVERMMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT E i Pl
4% = =
GRANULAR MATERIALS INVENTORY REMICAN SsRvIGEs Ty




SITE NOQ. 170

DETAILED DRILL HOLE LOG

HOLE NO. 1568

DATE:

JAN. 9, 1973

& UNDERWOOD

DRILLING METHOD: ®

AIR REVERSE

DEFTH
{fant]

DEFTH
{Font]

R
CDNVEﬁITIDNAL | CIRCULATION [J OTHER:
GRAPH HNIFIED GE%LPL}:}?TIG:JEE SAMELE
svnor | ca0UP MATERIAL DESCRIPTION el
SYMBOL GENL | MWREC, | EST'D
CLAZS | CLASS | comT.
GRAVEL:
GM
UF
- silty, sandy
- very hard, fine sand
P
10-0—' END OF HOLE 10.0" \

10

GOVERNMENT DOF CAMNADA

DEPARTMENT OF INDIAN AFFAIRS
ANMD MORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 170/75A GSC/GM-67b
Sample Depth (Feet): 15.0 =
Moisture Content (9%): B -
lce Content (%): - %
Organic Content (%): - =

GRAIN SIZE DISTRIBUTION:

o s Sond  Sirgs St Sizes 3
i i = Cogran iﬂlﬂll.l_m |F1I‘|H ﬂ.uur:gl Mediym I Firg Cldy_Bhe
Saive Sizes
3 Ziy 4 4 "0 "20 "a0"s0™oo0 ®200
100 o T 1 ™~ T 5 |
N iy 1 1 . | "a, | [l
90 \ \ | 11 | '~ | ! | it
b L | | b % 111 |
BO \! \. | \\ M 11
\_ | Y | [
70| - i | \| | 1 |
M ! LY 750 % | X T 1 ]
E0 N | N\ | T | 1 [
= iy \ | Y * L1 [
:50 x \ | R e B [
« ’\\ \\ I s 1] N |
=40 ™ | b sl |
[ \\ A T 1
E}ﬂ | ‘/ \ "'1 I - e
g G3CIGM-67b X L o=
: | N < <
2o ~ e
| —_— B | |
io ! = . ! o [=E=]
| I I | i 1 | T |
T TT | I Tt U] ] |
100 1] IQ o= Q-1 o-Q0l LRl elals)
o Groin  Size = Millimetras
P L FINE AGGREGATE
Particle size |imits of frost susceptible materials

PETROGRAPHIC ANALYSIS:




SITE NO. 171

LOCATION

Located on the west bank of the Mackenzie River opposite the mouth of Whitesand Creek
and approximately 26 miles north of Wrigley, Site 171 consists of fluvial deposits forming
a high river terrace.

The proposed Mackenzie Highway and gas pipeline routes are located on the opposite side
of the Mackenzie River.

o All weatherroad 0000 Required access
—————— Existing trails and cutlines .— . —- Site limit
===sssss=ens Proposed Gas Pipeline = Proposed Mackenzie Highway

Airphoto No. A22889/127 Approximate scale: 1" = 3,000’




=

PEMCAN SERVICES

GENERAL

Site 171 consists of a flat fluvial terrace which is incised by an intermittent flowing stream
channel. The terrace deposit encompasses an area approximately 2 miles in length and

400 to 2000 feet in width and the plateau of the terrace is about 60 feet above the water
level of the Mackenzie River.

According to exposures examined in the steep river bank, the terrace deposits consist of
stratified gravel and sand with some silt. The overburden, consisting of erganic topsoil
and silt supports o moderately dense growth of spruce with the occasional stand of birch
and poplar. The site area appears relatively well drained to the east into the river channel .

There are no known critical wildlife areas in the immediate vicinity of the site.
Granular deposits at Site 171 will probably be suitable for general fill requirements.

There is no direct access to the site and any new access ta be developed from the site to

the proposed highway or pipeline will include the crossing of the Mackenzie River. Because
considerable quantities of equally good quality granular materials are available along the
proposed highway route on the east side of the river, Site 171 may be of lesser significance.

T?FE ptl;nximTry of the site to the Mackenzie River could result in undesirable environmental
effects,

—emmmee= Al| weather roed = e Required access
————— Existing troils and cutlines  ~——-——- Site limit
Pp— Proposed Gas Pipeline == Proposed Mackenzie Highwaoy

Section of Map No. 250 Scale: 1:250,000




SITE NO. 172

LOCATION

Located approximately 26 miles north of Wrigley on the east side of the Mackenzie Plain,
Site 172 consists of shallow alluvial terraces bordering the center section of the Whitesand
Creek channel.

The proposed Mackenzie Highway right-of-way at Mile 460 crosses the downstream section
of the stream, some 2% miles west of the site. The proposed gas pipeline is located about
2 miles east of Site 172.

LEGEND
———— All weather rood tseveaens Required ocecess
—————— Existing trails and cutlines -— . —- Site limit
==sssses=an= Proposed Gas Pipeline == Proposed Mackenzie Highway

Airphoto No. A22859/48 Approximate scale: 1" = 3,000




FPEMCAN SERVICES

GENERAL

Site 172 consists of four, shallow alluvial river terrace segments within the relatively
narrow fluvial plain of Whitesand Creek. The top of the terraces are elevated approxim-
ately 10 feet above the stream channel and the meandering flood plain is bordered by the

steep valley walls. The site encompasses an area approximately 4500 feet in length by
300 feet in width.

The site material likely consists of stratified sands and gravels topped with @ mantle of
organic topsoil and silt. The overburden supports moderately dense growths of spruce,
poplar and understory vegetation. The site area is well drained into the adjacent stream
channel.

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

Site 172 is not suggested for development because the site would be difficult to develop
due to the steep valley walls and the close proximity of the active stream channel of
Whitesand Creek.

Thes e 3 ] ..\_,; 'f:'?l

3 = TN Y

s Nj@\ﬁ: s\
= | = ._ l:'.t_ A
|

R % lf-'.-*}*
= '::‘J..-H'"H'l;\”n .-'\Eﬁ {4 A
w—mmememe= All weather road 00 el Required occess
————— Existing trails and cutlines  ~——-——- Site |imit
«sssssnannss Proposed Gos Pipeline = =—=— Proposed Mackenzie Highway
Section of Map No. 95 O Scale: 1:250,000
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SITE NO. 173

LOCATION

Located approximately 27 miles north of Wrigley along the western flanks of MeCennell
Range, Site 173 consists of a group of rocky hills paralleling the eastern limit of the
Mackenzie Plain. The hills exhibit limestone exposures.

The proposed Mackenzie Highway right-of-way at Mile 462 is approximately 5 miles
east of the site, while the proposed gas pipeline route parallels the western periphery
of the site.

LEGEND

- All weather road -r-eeee- Required access
—————— Existing trails and cutlines .— . —- Site |imit
ssssenssnnes Proposed Gaos Pipeline === Proposed Mackenzie Highway

Airphoto No. A22859/48 Approximate scale: 1" = 3,000
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GENERAL

Site 173 represents a small segment of the western flank of the McConnell Range which par-
allels the Mackenzie Plain. The site consists of three rocky hills separated by erosional
gullies. The total length of the site is more than 3 miles. The hills exhibit sizable bedrock
exposures while the remaining surface is covered by screes and discontinuous glacial drift.
Slope debris forms alluvial cones at the mouths of erosjonal gullies along the western face

of the center hill. The terrain is surficially well drained and the overburden mantle supports
moderate growths of spruce and poplar.

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

The bedrock material in Site 173 consists of Devonian limestone and dolomite which can be
classified as competent, crushable rocks, suitable for the production of various construction
oggregates. The development of the site would involve a quarry operation including blast-
ing and depending upon the material requirements, crushing and screening, Materials ex-
tracted from alluvial cones can be possibly used as a common fill.

The access to the site from the proposed gas pipeline route can be readily achieved through
a new and short cutline. The access to the proposed Mackenzie Highway right-of-way can
be achieved along existing seismic lines but includes the crossing of deeply incised White-
sand Creek valley.

e All weather roed 0 Required access

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

R—— Proposed Gas Pipeline m— == == Proposed Mackenzie Highway
Section of Mop No. §5 O Scale: 1:250,000

173-2



SITE NO. 174

LOCATION

Located opproximately 30 miles north of Wrigley and east of the Mackenzie River,
Site 174 encompasses the alluvial plain of the meandering Whitesand Creek. Site 174
includes several shallow terraces bordering the active stream channel . Sand, gravel
and silt deposits are indicated in the outlined area.

The proposed Mackenzie Highway right-of-way crosses the downstream section of the
creek channel at Mile 454, while the gas pipeline route crosses the upper portion of
the site. The haul distance from the site to the highway route is approximately 6 miles.

v LGEHD

v v wm e All weather road ceeveeeeee. Required access
—————— Existing frails and cutlines  +——.—- Site limit
ssssnsnnn=zs Proposed Gas Pipeline e e e Proposed Mackenzie Highway

Airphoto No. A22859/47 Approximate scale: 1" = 3,000’
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GENERAL

Site 174 is located within the active stream channel of Whitesand Creek. The deposits of
granular material are of alluvial origin and are concentrated in exposed grovel bars and
terraces within and along the braided stream channel. Gravel bars are denoted as "a" on
the airphoto while shallow terrace deposits in the meandering stream section are denoted as
"b". The site, encompassing an area approximately 3 miles in length by 300 to 700 feet in
width, is generally considered to be at or below the high water level of Whitesand Creek.
Terraces are covered with a very thin veneer of organic silt supporting growths of small
bushes. Stratified silty sands and gravels are exposed in the braided stream sector. The site
is drained into the stream channel. There are no known critical wildlife areas in the imm-
ediate vicinity of the site.

Alluvial deposits within the site segment designated as "a" are likely composed of relatively
clean, well graded, irregulerly stratified gravel with some sand, suitable for various con-
struction oggregates. The site is, however, not suggested for development because the
extraction of materials from the active stream channel or from the meandering sector of the
flood ploin may have serious environmental implications.

a0 7T

= ]
s -
i
vl =
\ 'y
T g
L | Ao
=l s
Uttt} T |
i) bl
) B 74
By o1 8 5
" \i‘d:i‘;“. [, | k
1 .lf:(;'- S i 1"."--"'-::-
\c : T b = 1 r'}.\f'f-f"'-'_ o
_ b LIES) 51y I

- e A || weather road Required access

————— Existing trails and cutlines ~—-——- Site limit
sasnzasannse Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Mop No. 95 O Scale: 1:250,000
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SITE NO. 175

LOCATION

Located approximately 30 miles north of Wrigley and east of the Mackenzie Plain, Site 175
encompasses a bedrock ridge representing a small segment of the western flank of McConnell
Range. Crushable limestone and dolomite is indicated in this site.

The proposed Mackenzie Highway right-of-way at Mile 467 is about 61 miles from the site
along existing seismic cutlines. The proposed gas pipeline parallels the site at o distance
of 1 mile.

= = = Al| weather road P Required access

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

sassssessnes Proposed Gas Pipeline » o= == = =« Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit

Airphoto No. A22859/47 Approximate scale: 1" = 3, 000"



PEMCAN SERVICES

GENERAL

Site 175 represents a small segment of the western flank of the McConnell Range which is
separated from the main rock massif by o deeply incised erosional valley. The site consists
of a bedrock ridge more than 1 mile in width. The ridge exhibits both bedrock EXPOSUres
and surfoces covered by screes and discontinuous glacial drift materials. Slope debris forms
a small alluvial cone at the mouth of an erosional gully in the western face of the ridge. The
terrain is surficially well drained and the overburden mantle supports moderate growths of
spruce and poplar.

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

The bedrock material in Site 175 likely consists of Devonian limestone and dolomite which

can be classified as competent, crushable rock, suitable for the production of various eon-

struction aggregates. The development of the site would involve a quarry operation includ-
ing blasting and depending upon the material requirements, crushing and screening. Mater-
ials extracted from the alluvial cone con possibly be used as common fill.

The access to the site from the propesed gas pipeline route can be readily achieved through

a short extension of the existing seismic cutline. The access to the proposed Mackenzie High-
way right-of-way is also along existing seismic lines but includes the crossing of shallow but
numerous gullies and a localized muskey area.

LT R

¥2
Bt
.'L,?LJ S
i
I
< i 8
S
= LA ‘
———— All weather rood =0 ol Required access
————— Existing trails and cutlines  +=——+e—- Site |imit
Semsmammmans Proposed Gaes Pipeline e w = Proposed Mackenzie Highway
Section of Map No. 95 O Scale: 1:250,000
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SITE NO. 176

Located approximately 10 miles north of the Ochre River, Site 176 consists of a large, longi-
tudinal alluvial river terrace along the east bank of the Mackenzie River. The site encom-
passes the proposed Mackenzie Highway from Mile 465 to Mile 470.

Type of Material: sand and Gravel; little silt, medium grained, stratified.

Estimated Volume: 10,000,000 cubic yards.

Assessment: Fair quality granular moterials suitable for quality embankment fill
in the construction of road bases; Site 176 is recommended for devel-
opment.

————— Al| weather road seesrennesses Raquired access
————— Existing troils and cutlines  -——-——-Site limit
ws=ssenseees Proposed Gas Pipeline »===—=——-Proposed Mackenzie Highway
@ DH  Drill Heole TP Test Pit
Airphoto No. A22887/1 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 176 which is located approximately 10 miles north of the Ochre River, encompasses the
proposed Mackenzie Highway right-of-way from Mile 465 to Mile 470. The site, which
consists of a large, longitudinal alluvial river terrace, is approximately 5 miles in length,
1000 feet in width and rises 100 to 150 feet above the Mackenzie River water level. The
east bank of the Mackenzie River forms the western perimeter of the site. The site area and
the adjacent terrain to the east, exhibits fair surficial drainage to the west. Four small all-
uvial fans, located at the mouths of dry erosional gullies, were noted along the eastern per-
imeter of Site 176.

The material in the narrow, alluvial terrace consists of stratified, medium grained sand and
gravel with o highly variable silt content. The western portion of the site area generally
exhibits lesser overburden thickness becouse the sastern portion of the site is partially over-
lain with varying thicknesses of slope wash material. The organic topsoil and silt overburden
thickness ranges from less than 1 foot to in excess of 10 feet in localized infilled depressions.
The site supports moderately dense growths of spruce attaining heights in excess of 20 feet:
the understory growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 176, The site is
located within a region which is periodically hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident and

traverse the length of the site area from Mile 465 to 470, Therefare, current and future
access fo the site for the development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes conducted on Site 176 by PEMCAN and the consultant
for The Federal Department of Public Werks has been assessed and incorporated inte this
report. The following conditions relative to the quality and quentity of available granular
materials have been established:

- Fair quality granular material consisting of medium grained, sandy gravels with a
highly variable silt and clay content was encountered to depths investigated. These
sandy gravels are interspersed with numerous cobbles and are considered sujtable for

use as fair quality fill material in the construetion of road subgrades and utility back-
fill.

- 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 variable gquality of the in situ
gravel stratum.

- The overburden material consisting primarily of topsoil ranges from less than 1 foot to
in excess of 10 feet in localized pockets. The moisture content of the gravel stratum
is quite low, ranging from 2 to é per cent.

176-2
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It is considered that granular materials in the order of 10, 000,000 cubic yards are
recovercble from Site 176.

Site 176 is recommended as o possible source of granular materials and the following develop-
ment guidelines should be considered:

Borrow pit development for granular materials should be initiated in the western portion
of the site where the depth of overburden material is less and better quality sand and
gravel deposits are indicated.

The existing tree growth and 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.

A natural stand of tree growth and related vegetation should be retained between
borrow pit areas to be developed and existing CNT pole line or proposed Mackenzie
Highway right-of-ways for aesthetic values.

Stands of natural growth should be retained between borrow pit areas in order to facil-
itate 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 adeg-
uately remove the material from this site.

Operating procedures should be maintained during borrow pit development 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 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 adequate properties for specified construction
requirements.

Additional laboratory tests to evaluate specific physical end chemical properties of
the granular 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.

176-3
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Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

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 a semi-permanent cover growth prior to reestablishment of native
species.

176-4




DETAILED DRILL HOLE LOG

SH;-E,NQ 176 HOLE NO. C 348
DATE: pEC. 3, 1972 |LOGGED BY: [ PEMCAN 4 UNDERWOOD
DRILLING MET : A REV
ETHOD* [ convenTional O CIRCULATION [ OTHER:
o = GROUND ICE
thaae | SRAR | TR MATERIAL DESCRIPTION A o iy R
= 5YMEBOL gf:s"s crtzfs' E!:’:IL?
~r 0
Pt PEAT: coarse, fibrous, MNF
- granular
3 -
SAND:
UF
6 —
SM - wet, some silt
frequent rocks N
Q
12 -
13.0
GRAVEL:
15 —
- some sand, silty
boulders
18
: GP
' 24
s 25.0
END OF HOLE 25.0'
27 e

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

=
' PEMCAN SERVICES “72"

1= | =



DETAILED DRILL HOLE LOG

ggEND. 176 , HOLE NO. C 41B
DEC. 4, 1972 |LOGGED BY: [ PEMCAN X UNDERWOOD
R : VERS
ORILLING METHOD: g) comvfﬁ'ﬁcmm O L:AL'RRCSEEEEEJ [ oTHER:
vl _ GROUMD I'CE
e | hans | Sunee MATERIAL DESCRIPTION T e DEPE
SYMBOL ?Ler;li ch:':fs E;L?
0 4= 0 —
T Pt PEAT: organic UE
e 1.5 —
2 _ 3 a
CLAY:
(CH-CL) - soft, sticky
4 4 -
5.0
GRAVEL: i
B ==
GP - sandy, silty 10
some clay
12 -
14
I5.0
| END OF HOLE 15.0" 16

GOVERMMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERMW DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"EML‘-AN SERVICES “72"




DETAILED DRILL HOLE LOG

SITE NO. 175 HOLE NO. C 448
DATE: pec, 5, 1972 |LOGGED BY: 0 PEMCAN X UNDERWOOD
DRILLING- METHOD: () conveNTiona [ CIRCOLATION [ OTHER:

GROUND |ICE

DEPTH

[faut] GRAPH

SYMBOL

MATERIAL DESCRIPTION

CONDITIONS

SAMPLE
TYPE

DEPTH
{foar]

GEM'L MR, EST'D
n CLASS CLASS COMT.
CLAY: silty,
2 muskeg layers v
4
5 L
8 - excess ice Vr
10
12
14
- soft Vr
14
18 - silty
9.5 GRAVEL = Vr
-_I l\.
20 209~ END OF HOLE 20,0

12 -

14

16 —

18

20 4

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

P
PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

SIEE_ND, 176 HOLE NO. C 458
DATE: pgc, 5, 1972 |LOGGED BY: [ pEMCAN X UNDERWOOD
DRILLING METHOD: [3] CDNVE%JTRIGNAL ] él'gcgfiﬁgfu [] OTHER:
BEPTH | ipw | UNIFiED SEONDIrions SAMPLE | DEPTH
Mear) | sir |  BrOUE MATERIAL DESCRIPTION ] TYPE | {feut
SYMEOL Eﬂlsli crt':'scs' :E:gzﬁ
0 - 7 et 0
S PEAT:
9 : Pt i
i - organic, granular
"4
4 G 4.0 4
; CH R CLAY & MUSKEG: MNhbe
& CLAY: &
CH . Nbe
8 - silty -
10 10 <
1.0
GRAVEL: 12
GP MNF
14
1 5.0 ul
END OF HOLE 15.0¢
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTQORY

i

PEMCAN SeERviIicCes "

72"




DETAILED DRILL HOLE LOG

SITEIND. 176 HOLE NO. ¢ 478
DATE: pEc, 5, 1972 [LOGGED BY' [ PEMCAN X UNDERWOOD
DRILLING METHOD: X ccwEf&'aroNAL O gl'nkcﬂfigr?éﬁ [] OTHER:
— GROUND ICE
tewr) | Stam | CREED MATERIAL DESCRIPTION o D o £
= STMEOL CLASS CNL:.‘EE EéL?
ST i 0
Pt 0.5 PEAT: organic F Vx
2 CLAY: 2
CL - brown, sandy
few ice crystals Nbn
4 4
4 6.0 6
SC SAMND: i
8 8.0 8
CLAY:
10 cL - greyish, some silt Vr | L 10 —
some excess ice
12 12
14 14.0 14—
5C SILT: sand and gravel Nbn
58 hard
16 END OF HOLE 15.5 16::4

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

B

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

5!TEFND_ 176 HOLE NO. C 59A
DATE: DEC, 5, 1972 [LOGGED BY: [ pPEMCAN X UNDERWOOD
DRILLING METHOD' [X] conyeRTionar (1 Al biision Ll OTHER:
il S UNIFIED G-:::%:lﬁhmlﬁ'& SAMPLE| DEPTH
theer) | SA8 | Gaous MATERIAL DESCRIPTION . X TYPE | (feut]
sYMEoL ELass ch:':;s' CONT.
0 = 0 —
Pt PEAT: gronular muskeg UE
2 24
3.0
N SILT; 4
2
& ete &
ey &
SM - brown, dry, hard :::::::
sandy :::::PE‘ Nbe
g R g -
']
]U'_ ) :‘ 10
s :...
1.0 :,:..‘
12 — ; GRAVEL: 12 —
_ GM = dry, sandy, little ¢l
’Ijnlaﬁﬁg I':f i }r | c ﬂ}r UF
Ejl?:.ni_‘l._c;'j!
14 _l'.n:ﬂ'.lt"-e_.'l':s 14 —
2200
SRR S0
END OF HOLE 15.0

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY EF’EMEAN SERVICES "72"




DETAILED DRILL HOLE LOG

gL'!;E_NDi 176 HOLE NO. C 62A
" DEC. 5, 1972 |LOGGED BY: 3 pEMCAN X UNDERWOOD
DRILLING MET :
EFHOD K] conventionar O é‘n'&:&fi‘%’féi [J oTHER:
i A GEDLIND ICE B
ttoat | Srasm | T MATERIAL DESCRIPTION | o 3 ]5’??:!' s
STMEOL Class | class | Eonn
0 ey 0 -
T PEAT: granular ~
SILT: brown, traces of A
OL granular peat N
® 4 =i
6.0 &
GRAVEL: UF
GP 8
- very coarse, silty 10
12 =
GM 14
15.0
END OF HOLD 15.0°
- 16 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 175 HOLE NO. B 1248
DATE® DEC. 16, 1972 [LOGGED BY' [ PEMCAN X UNDERWOOD
DRILLING METHOD: X cowvsﬁ'ﬁomm O éffcﬂfigrféi [J oTHER:
DEFTH UMNIFIED GE%I:::]?Tlﬂ:JCSE SAMFLE | DEPTH
(fanr] E*‘::‘ SROUP MATERIAL DESCRIPTION TYPE | (faur)
o | fe B |2 e
[ = 0
SV Pt .
e i 0.5 PEAT: fine fibrous, muskeg —
557 CLAY: brown, some rocks,
2 i wet 2
& =0
c:F ety
s GRAVEL: 2 <
6 _gm r.' - some brown clay &
e % 51, moist
b
g
8 _’E"%ﬂﬁ* 8 —
EAd  GC
10 —E’L " 10 —
=
Qﬂ? e :._-
e =iy et
b -
14 —
220( —115.0
END OF HOLE 15.0
16 — i

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT
PEMCAMN

GRANULAR MATERIALS INVENTORY

SERVICES 72"




DETAILED DRILL HOLE LOG

SITE NO. 176
1 : HOLE NO. B 1398
DATE® pEC. 17, 1972 |LOGGED BY' [ PEMCAN ] UNDERWOOD
PRILLING IMETHOD! ] S oaivasionat. B ClReUtATION [ OTHER:
o - GROUKND ICE
oo [ gaamw | s MATERIAL DESCRIPTION s P T oo
: % Fa I ver
: SYMBOL Contk cNL:';s' EéTmt-:.
0
CLAY: light brown, silty
" ice erystals
2 il
4 4 4
- light silt 3 N
' vy ¥l M
%!
p cL 3 6
3
o
g 8
- light, silty
ice crystals
12
- 3" gravel layer T
13.0
14 — SM SAND: Mbn 14 —
15.0
END OF HOLE 15.0'
16 — 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SeERVICES "72"




DETAILED DRILL HOLE LOG

gI'EI"EE‘ND. 176 HOLE NO. B 2098
ATE JAN. 12, 1973 [\OGGED BY: 3 pEMCAN = UNDERWOOD
R ;
PRILHING METHOB R) CGNVE':JITRIGNAL O 3'&55%%5: [] oTHER:
DEFTH SRAFN UNIFIED Gggﬂ%?ﬂﬂ;ic; snMPLEloEer
[Feat) | vzo, | GROUP MATERIAL DESCRIPTION — TYPE | {feut)
0 STMAOL Eiass CLkss EéL?
] — 0 —
e Pr=-CL GRANULAR MUSKEG
7 1.0
CLAY: silty, very stiff, well L 2 _|
bonded, penetration firm
CL CLAY: clumpy, well bonded, L 4
odd seam of sand, smooth,
very stiff, penetration easy
LAYERED 6
g 71 8 -
CcL - much drier, not as well
bonded as above, clumpy ;
10 —
12—
GRAVEL: with some sand
with clay to silt
15.0
END OF HOLE 15.0'
16 H 16 -
GOVERNMENT OF CAMADA

DEFPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

DEPTH
|Feuwr]

10

12

14 —

SITE‘ND. 1764 HOLE NO. B 2128
DATE: jAN. 13, 1973 |-OGGED BY: [ PEMCAN ® UNDERWOOD

RILLI g AlR

DRILLING METHOP: B] ¢ spventionar O Saciiutias, ] oTHeR:

DEFTH UMIFIED Gggﬂ%t?florﬁ! SAMPLE
{Faar] GRARH GROUP MlétTERlv‘ﬁtL DESCR[FTIDN '-"‘I"PE'
srmaoL | SROVE GEnL | mee | estn
0~ CLASS | CLASS | CONT

. GRANULAR MUSKEG
CLAY: silty, brown, well M
bended
SILT: clayey, brown, poorly NT:
bonded, trace of sand
GRAVEL: possible cobbles, sandy,
trace of silt

15.0 —
END OF HOLE 15.0'
16 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SEeERvices "72"




DETAILED DRILL HOLE LOG

SITE NO. 176

HOLE NO. B2158

& UNDERWOOD

DEPTH
{fent]

DRILLING METHOD: [ . syyepitional O SIRBENERSE [ otwer:
DEPTH CoNBITIONS
10N
tamy | Shamm | MATERIAL DESCRIPTION = e
= SYMBOL il B oo,
el Pt 05— GRANULAR MUSKEG: 6"
cL CLAY: well bonded, penetration
» g hard, silty
M SAND: brown, silty, few —
kbl
pebbles UE
5.0
GRAVEL: with some sand
GW
GC CLAY: silty, some gravel
(Clay till)
15.0
END OF HOLE 15.0°
16 —

10

12

14

16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMCAN SERVICES "72"




SITE NO. 177

Located approximately 1 mile south of Rainbow Creek along the east bank of the Mackenzie
River, Site 177 consists of an alluvial river terrace which encompasses the proposed Macken-
zie Highway from Mile 470 to Mile 471.

Type of Material: Sand and Gravel; little silt, medium grained, stratified.

Estimated Volume: 750,000 cubic yards.

Assessment: Fair quality granular materials which are suitable for quality embank-
ment fill in the construction of road bases; Site 177 is recommended

for development.

*— Mackenzie River

i
LEGEND
= e Al | weather road sesvRREs ee Required occess
————— Existing trails and cutlines  -——-——-5ite limit
ssssssssssas Proposed Gaos Pipeline # o e e« Proposed Mackenzie Highway
® DH  Drill Hole TP  Test Pit
Airphoto No. AZ22887/3 Approximate scale: 1" = 3,000

177-1




PEMCAN SERVICES

ENVIRONMENT

Site 177 is located approximately 1 mile south of Rainbow Creek and consisks of a small,
narrow alluvial terrace which encompasses the proposed Mackenzie Highway right-of -way
between Mile 470 and Mile 471. The site area is approximately 5000 feet in length, 400
feet in width and is approximately 100 to 150 feet above the Mackenzie River water level .
The eost bank of the Mackenzie River forms the western perimeter of Site 177. The site
area and the adjacent terrain to the east exhibits fair surficial drainage to the west into
the Mackenzie River channel,

The material in the narrow alluvial terrace consists of medium grained, sandy gravels with
a highly varicble silt and clay content. The organic topsoil layer is quite shallow and
supports moderately dense growths of spruce attaining heights in excess of 20 feet: the
understory growth is relatively sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 177. The site
is located within a region which is occosionally hunted and trapped by northern residents.

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident and
traverse the entire length of Site 177, Therefore, current and future access to the site for
the development of borrow pit areas is excellent.

DEVELOPMENT

The information from the drill holes conducted on Site 177 by the consultant for the Federal
Department of Public Works has been assessed and incorporated into this report. The follow-
ing conditions relative to the quality and quantity of granular materials have been estab-

lished.

~ Fair quality granuler material, consisting of medium grained, sandy gravels with a
highly varigble silt and clay content was encountered to depths investigated. These
sandy gravels are interspersed with numerous cobbles and are considered suitable for

use as fair quality fill material in the construction of read subgrades and utility back-
fill.

- The depth of the granular deposits is in excess of 20 feet, however, selective exca-
vation of material may be necessary because of the highly variable quality of the
in situ gravel strafum.

E The overburden material consisting of topsoil and silt varies from 1 foot to in excess
of & feet in thickness. The moisture content of the gravel stratum is quite low,

ranging from 2 to & per cent.

- It is considered that granular materials in the order of 750,000 cubic yards are re-
coverable from Site 177.

Site 177 is recommended as g possible source of granular materials and the following



=
PEMCAN SERVICES

development guidelines should be considered:

- The existing tree growth and related vegetation should be cleared and removed
in occordance with current land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled odjacent to the
borrow pit areas in designated locations.

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

borrow pit areas to be developed and existing CNT pole line or proposed Mackenzie
Highway right-of-ways.

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration. A buffer zone of adequate width
and breadth 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
adequaotely remove the material from this site.

- Operating procedures should be maintained during borrow pit development 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 speci-
fied 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 production 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 terrain.

- Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

“ 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
perennials will result in o semi-permanent cover growth prior to reestablishment
of native species.



DETAILED DRILL HOLE LOG

SITE NO. 177 HOLE NO. ¢ 524

PATE NOV. 26, 1977]lOGGED BV3 O PEMCAN g UNDERWOOD
DRILLING METHGD: X CDWE’:‘JJ%-::JNAL O] ?l'ﬁkcﬁfzﬁgﬁi O] oTHER:
DEPTH UNIFIED GEEL‘IJND-FTTID‘HEE SAMPLE | pEpTH
{Faumr) GRAFH GROUP N'LF'.TER[AL DESCRFPT[DN TYPE | {fnet]
sYmMaal GEN'L} MRC. | EST'D
CLASS [ CLass | comr,
0=
Pt PEAT: organic : Nbn ‘!
2.0 — — : 2 —
C,.
GRAVEL: !
A _]
= sandy, rocks and boulders,
some clay B
GC g _|
e 10 -
12
14 —
16.0 16
CLAY:
18 — CL = brown, gravelly MNbn 18: -
MC
L] GS J]
& 200~ END OF HOLE 20.0 ] i 2
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E T
PEMCAN seRvices ">
CRANULAR MATERIALS INVENTORY =




DETAILED DRILL HOLE LOG

gf'l;E_ND. 177 . HOLE NO. B 223p
ATE'_JAN. 13, 1973 [LOGGED &Y% [ pemcAN X] UNDERWOOD
D : R
RILLING METHOD X coweﬁalnowm O épﬁ:ﬁfﬁféﬁ 0 oTHeER:
DERTH - l UNIFiED GE%%{I%?TIB:IEE {SAMFLE DEPTH
(fawt) GROUP MTEMAL DESCR’PT[DN TYPE {Fens |
srvge | SR GEML | Mk irsr*n b
CLASE | cLass COMT,
U = g 2 o ﬂ
: ORGANIC:
sl - -
c :
1 = [
e cL CLAY: silty " 2
-
“‘ 3
e
e
4
GP - gravel and sand &
: 5
b
6
7
4
;. 4
GP - sand and gravel, silty
[19-°—" END OF HOLE 10.0° . 7 18

GOVERNMEMNT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

—

PEMCAN SERVICcES "72”




DETAILED DRILL HOLE LOG

STTE. NO. 177 HOLE NO. ¢ 2253
OATE' JAN. 13, 1973[FOGGED BY: 7 FEmcAN ® UNDERWOOD |
DRILLING METHOD: bd CDNVEﬁIIEICrNAL O é‘r’nﬂcgﬂﬁéﬁ [0 oTHER: B
BEPTH UNTHED GEEWE?nuLﬁE SAMFLE | DEDTY
[Fllr:l ;’:!:PI;: GROUP .F“MTEREAL DESCR’FTIDN ) T¥PE “;-r:-
= SYMAOL CLASS l.:: ':'5{5; EELEI
T ﬂ ﬂ —
9 _ SILT: 7 ]
4 ML = brown, few pebbles, sandy o
,5 ol
7.0
SAND: %
= silty, fine, féw pebbles 10 —
12 -
14 —
[5.0
END OF HOLE 5.0
16 — Lol
— | iy

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN sSeEzvices “"72"




SUMMARY OF LABO RATORY TEST DATA

Sample Location: 177/52A
Sample Depth (Feet): 19.0-20.0
Moisture Content (%) 13.5
lce Content (9): -
Organic Content (%) -
GRAIN SIZE DISTRIBUTIO M:
Sgnd _ Siges S0t 5i o
el Sites Codrse d‘Ih'llu-".ll.lrn "HF"“ Gnnr--I MutlurnIIl:I‘n: wiey Sires
I Seive Sizes
A S e i S "0 "0 ™00 %200
WL I i B N e
1 M M | ' |
S0 'l_ x| "fI. | ] [ =
ssl] | 54A 1% 1 | I'I“_
:I ) I I | I
| 1 ‘l,""‘h._ i 11 I [
te |' | \u. H"""'\-—. | I \"’. “i_ |3 I i
] N | 3 |
. 1 S T |
= | L "
t“’ [ _i_\_ 11 ':H_-I
= ! S O ek T
S l | 7 S |
E s IR |
Sap . - | By |
i | | | I = 181 O I
o I I | I I_I_h%-. 'I Y 1 8 5 O
B8 I ] NI 2% [ 1]
" | 25 S i [TTRL] |
T LT | W T T | T |
T TTT] Il'l.' | N N [T 1IN N
100 o [R+] 01 o-a1 000l 0000
Grein  Size — Millimetras
AG%%%HESAEIE FINE AGGREGATE
T oo T = ==—= Particle size [imifs of frost susceptible moterials

PETROGRAPHIC ANALYSIS:




SITE NO. 178

Extending 2 miles north of Rainbow Creek along the east bank of the Mackenzie River, Site
178 consists of an alluvig| river terrace which encompasses the proposed Mackenzie Highway

from Mile 471 to Mile 473,

Type of Material: Sand and Gravel; |ift]e silt, medium grained, strotified,

Estimated Volume: 2,000,000 cubic yards.,

Assessment: Fair quality granular materials which are suitable for quality embank-
ment fill in the construction of road bases; Site 178 is recommended
for development.

LEGEN
=====All weather road nesemrerereer Reguired décess
~~~~~ Existing trails and cutlines T — R
"ter=sresree Proposed Gas Pipeline #===—==Proposed Mackenzje Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto Na. A22887/4 Approximate scale: 17 = 3, 000

178-1
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ENVIRONMENT

Site 178, which extends 2 miles north of Rainbow Creek along the egst bank of the
Mackenzie River, encompasses the proposed Mackenzie Highway right-of-way from Mile
471 to Mile 473, The site, which consists of an alluvial river terrace, is approximate |y

2 miles in length, 700 feet in width, and rises 100 to 150 feet above the Mackenzie

River water level. The east bank of the Mackenzie River forms the western perimiter of the
site and the Rainbow Creek stream channel is incised through the southern portion of the
site.  The site area and the adjacent terrain to the east exhibits fair surfieial drainage

to the west. Several small alluvigl fans, located at the mouths of dry erosional gullies
were noted along the eastern perimeter of Site 178,

The material in the narrow, alluvial terrace consists of stratified, medium grained sand

and gravel with a highly variable silt content. The overburden material, consisting of

topsoil, peat and silt varies from Jess than 2 feet to in excess of 6 feet i thickness. The
site supports moderately dense growths of spruce, attaining heights in excess of 20 feet;

the understory growth is relatively sparse.,

There are no known critical wildlife areas in the immediate vicinity of Site 178, although
the site is located within o region which is periodically hunted and frapped by northern
residents,

The CNT pole line and the proposed Mackenzie Highway right-of-way are coincident and
traverse the length of the site areq from Mile 471 to Mile 473, Therefore, current and
future access to the site for the development of borrow pit areas is excellent.

DEVELOPMENT

report. The following conditions relative to the quality and quantity of available granular
materials have been established-

- Fair quality granular material, consisting of medium grained, sandy gravels with
a highly variable silt and clay content was encountered to depths investigated.
These sandy gravels are inferspersed with numerous cobbles and are considered
suitable for use as fair quality fill material in the construetion of road subgrades
and utility backfill,

- The thickness of the granular deposits is in excess of 20 feet; however, selective
excavation of material may be necessary because of the highly variahle quality of
the in situ grave! stratum.

- The overburden material consisting of peat, topsoil and silt ranges from 1 foot to
in excess of & feet in thickness, The moisture confent of the gravel stratum is
quite low, ranging from 2 fo & per cent.




PEMCAN SERVICES

- It is considered that granuler materials in the order of 2,000,000 cubic yards are
recoverable from Site 178,

Site 178 is recommended as o Fossible source of granular materials and the following de-
velopment guidelines should be considered:

- The existing tree growth and 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 areq.

- A natural stand of tree growth and related vegetation should be retained between
borrow pit areas to be developed and the CNT pole line, the proposed Mackenzie
Highway right-of-way and the east bank of the Mackenzie River.

- Stands of natural growth should be retained between borrow 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 fingl limits of the
borrow pit areas.

- The use of dozers, overhead loaders and conventional ripping ecuipment should
odequately remove the material from this sife.

- Operating procedures should be maintained during borrow pit development 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 deve lopment of
borrow pits, The production of higher quality agaregates will dictate the need of
screening, crushing and washing plants to ensure satisfactory properties for specified
construction requirements.

- Additional laboratory tests 1o 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,

ABANDONMENT AND REHABILI TAT!DEJ

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 organic topsoil on the abandoned
reconfoured pit areas.



PEMCAN SERVICES

Reseeding of the reconfoured pit areas shoyld pe considered in aregs that may
pose erosional problems. At these locations, the artificial reseeding of annuals

and perennials will resylt in @ semi-permanent cover growth prior to reestab|ish—
ment of native species.

17R8-4




DETAILED DRILL HOLE LOG

SITE NO. 178 HOLE NO. C 248
DATE: NOV. 26, 197J1OGGED 57 [0 PEMCAN X UNDERWOQOD
PRILLING METHOD: g CONVENTIONAL I CircbLATion CJ oTwer:
DEPTH UMIFIED G:%HI%?TIQLEE SAMPLE DEFTH
[Fapr) :f':l:::ll-: GHOUP MTERFAL DESCR’PTIDN B ‘_' TYPE {Fent)
= SYMBOL CLass | cLass coNY,
AP 0 —
i{ﬂk%ﬁ"% Pt PEAT: granular, muskeg
= Lt e 10 —— . ]
Mbn
2 4 CLAY: brown, some silt z
rocks, cobbles and boulders
4 - CL 4 -
5.5 T e———
SAND: o
- some grave| 8 —
clay fines
"%§
SC NF —— 10
12 —
14 —
15,0
END OF HOLE 15.0'
16 — 16 —
GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

FEMCAN seRvices "7a"




DETAILED DRILL HOLE LOG

SITEI NO, 178 HOLE NO. c 43 A
DATE: NOV. 20, IQ?QILGGGED B8Y: OJ PEMCAN & UNDERWOOD
DRILLING METHOD: X ccmvfﬁl'rﬁrcwm O gfn“cﬁfﬁ%ﬁa [J oTHER:
DERTH = UNIFIED GE%';LFE?TlﬂPIJCSE SAMPLE DEFTH
[fawr} 51:":21 GROUP MATERL&L DESCEIFTIDH ; , TYPE | {feat)
sYMaoL Ciass s égrrq?
:-.-'._ ) D =
. PEAT: dark brown, aranular, Nbn
silt like
2
Pt UF
4
MNbn
5.0
; UF
OH CLAY: grey, some organic & —
few cobbles and boulders
E ]
CL
10 -
= some fine sand
silty ke
14
15.0 |
END OF HOLE 15.0
16 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

5
I PEMCAN SeERVICES “73"




DETAILED DRILL HOLE L0G

[E;,L:E'ND. 178 HOLE NO. ¢ 454
_NOV. 20, 1972[LOGGED BY' [ pemcAn X UNDERWOOD N

DRILLIN THOD AR
G METHOD: 3] CONVENTIONAL (] é;'gcﬁfﬁgr%ij [J oTHes:

DEPTH £ GROUND ICE
lrner) [ cRary | onieieD MATERIAL DESCRIPTION o B ‘fﬂi“'?f.ih”
SYMBOL GENL | Nee. | £sTp
CLASE CLASS COMT.
SAND: Nbn ‘{
&l
= fine, silty 4
sfones
& =
SM
8 —
19
12 =
NE}I'I 14 =
15,0
END OF HOLE 15.0
16 — 16 —

GOVERNMENT OF CANA Da

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SsERVICESs "va”

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITEIND. 178 HOLE NO. C 494
DATE: NOV. 26,1972|LOGGED BY: [J PEMCAN X UNDERWOOD
DRILLING METHOD' [g; conveNTonaL [ CIRCOLATIOL ] OTHER:
BERTH UNIFIED ' GEE'F%?HGLEE SAMPLE | pEPTH
[foar) f:ﬁg” GROUP MATERIAL DESCRIPTION | TYPE (Feut)
e e T e
ﬂ “ T R —l 0 —
CLAY %
] ' 24 Nbe 5 |
CL = sandy
4 —
6.0 6 —
SAND: MC
| G5 | g8
10 —
SwW = some clay, fine gravel Nbe
12 =
14 —
MC
16,0 2 16 —
END OF HOLE 16.0"
— ] l —f

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN sSeERvVIcCEs “72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 178 HOLE NO. C 504
DATE: NoOv. 26, 1972|'OGGED BY: PEMCAN X UNDERWOOD
DRILLING METHDD: cowusﬁ:rﬁomm | c?lrnwcﬁfﬁfcsnﬁ [J oTHER:
] o aleE .
DEPT 1 SAMPLE | DEpTH
(ool | Grarw | UNITIED MATERIAL DESCRIPTION '”..,,
SYMBOL N.RC, E5T'D
S5TMBOL CLALS CLASS CONT.
ﬂ T, = r ﬂ E
SAND: WF o
MC
G5
= fine, some gravel 1]
]
’ 6 -
B 3
el 10 e
GS
12 —
I3.ﬂ"_-_-_-_'_'—_‘—‘—-—-—-_.___
= sandy, some rocks 14 —
- coarse sand 18
MC
i | G 20
299~ END OF HOLE 20.0"
GOVERNMENT OF CANADA
DEPARTMENT O

F INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN seRvIcEs - -1




DETAILED DRILL HOLE LOG

gITE. NO. 178 HOLE NO. 3 2278
ATE' JAN. 13, 1973 |[TOGGED &v: [0 PEMCAN X UNDERWOOD ]
DRILLING METHOD: & CGNVEﬁIIEICINAL O éplgcgfﬁ%ir ] OTHER:
& GROUND ICE
[f::';* 5?,:,';: UGNHIE,EE MATERIAL DESCRIPTION Jr:onnmc[ms SAMPLE | DEpTH
= sYmaol CLASS cN:scs Esr:Lf
ORGANIC TO 4+
2 ML SILT: light, slightly sandy 7 _
4] SAND and GRAVEL. medium fine % -]
6 — & =
8 — g8 -
SAND: medium fine, some
pebbles W
10 - LSS i
12 — 12
14 — L]
il 5.0
END OF HOLE 15.0'
16 — 16 <
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DETAILED DRILL HOLE LOG

DERTH
[Fawe|

SiTEIND. 178 HOLE NO. 8 2308
PATE: JAN. 14, 1973 |LOGGED 8Y: 0 PEMCAN X UNDERWOOD
DRILLING METHOD: [g) conveNTionar [ CircStRTion O otrer:
DEPTH UMIFiED Gggﬂ%ﬁ'nnh? SAMPLE
(faut) iEAFH GROUP MATERIAL DESCR’PT[DN TYPE
il (g g Wl
5 L L :
GRANULAR MUSKEG
CL CLAY: brown, silty, dry, well
2 bonded, elumpy, penetration hard
3 vi | L

B R i r

& — It "

8 €

10 | cL CLAY: well bonded, penetrafion

il firm
19 _ Vi | L
14 CL CLAY: some sand, well bonded
15,3
END OF HOLE 15.0
16 —

10 —

12 —

14

16 —
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 178/268
Sample Depth (Feet); ?.0-10.0
Moisture Content (%): 6.5

lce Content (%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTIO N:

; Sand ETHH Sil Sizes
Gravel Sirax PR |H s [Flﬂu - [Mtdlum [ = Clay Sirae
Selve Sizas
ook ZH e " W oWy "0 %0 %00 %200
NI fIH D T T Y [T T T ‘Hf'”
eoll 1] "'”'\"L! "””'I""'I | H !_H‘! ]
| | N R E | | ] ]
5 | S 1 IR T
kY =l | I __|_: ___.L__
70 : \ \\‘ i N l | | | EE
i A, | | L% | | I L]
gimiat i s R
5 | N ] | |
=50 L\ A R IINE i
_ 26 R | RO . PI'F ' 21 2 ) S
E4n JI\\‘. I N | | | ! I'\ | I —l} | | 1
[T =] T _ HEE:2 I |
- | N TSR]
T ! M\ —|"1“'=..q'.ll! L7 10 ) =y
o ] i ST ST T
[ | £ 1] TEEET 11 IHEE
o | =171 I T i
T JI [ P I T TR [{T] P T T
oI Hir | T O T T [T DT
1ol Ne] -g o1 001 oao 0000
Grain  Size — Milllmatran
COARSE
AGGREGATE FINE AGGREGATE

—————————— Particle size |imils of froet susceptibile materiols

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

Sample Location: 178/494A 178/49A 178/2278
Sample Depth (Feet): 7.0-8.0 15.0 ?.0-10.0
Moisture Content (96): 5.0 21.0 4.5

Ice Content (%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

i i Sand Sigas S Sizes -
e ki Coorse |Medium iFina Goorsn | Medium [ Fine Wlay: Sizes
| Salve Sires
looha 2 4" A %s  #10 Wop mgmpwgms
LT 'IHI I‘L iLlll!ri\L} Ijll-' I |I'!|' |
(RN R IS | i
30 . \ .,\ "‘!\t L] E‘ ] Uﬂ_ 1
80 ; \ N AT AN IINF=ET (171
L LY 0 AN I
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| U W '\ 1 ] q 1 1
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= SRR i =
k. | % | |
EEE ' 1 L I VN ; \‘1{ :
IE 'H | ‘l\ ‘ii:‘ T
#50 1 % | = n
Eq,u | ]I. g ) 1
b = 1 ] EEELE
o = | RS I TTSY
g 2278 \] TN B
| | |
EEEI 1 ‘ll'h ] = :... W
| [ Y o TE] [ 1
I ] L N o
P |11 N A [ = R T | ]
{#]4] o -9 ol [eHa]] o-0a1 0-0001
Grain  Size — Milllmatras
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AGGREGATE FINE AGGREGATE
T =T Te——== Particle size limilz of frosi susceptible materials

PETROGRAPHIC ANALYSIS:



SUMMARY OF LABORATORY TEST DATA

SumpTe Location: 178/50A 178/50A 178/504A
Sample Depth (Feet): 2.0 2.0-10.0 19.0-20.0
Meisture Content (96): 14,0 4.0 5,0

lce Content (95): =

Organic Content (%): H

GRAIN SIZE DISTRIBUTION:

Sond  Sirps S Sizes
T, (Sl Coarse IH_aglum [Fina cnnr!q[MtdiumiFlne Hiay; Sk
Salve Sizes
ERE ) Gl S S I T *s0 ™0 %00 ®a0p
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SITE NO. 179

LOCATION

Located approximately 36 miles north of Wrigley within the broad western sector of the
Mackenzie Plain, Site 179 encompasses the downstream segment of the wide alluvial
flood plain of Johnson River.

The proposed Mackenzie Highway right-of-way and gas pipeline route are located on the
opposite, eastern side of the Mackenzie River. The direct distance from the Johnson River
mouth to the Mackenzie Highway at Mile 474 is approximately 1 mile; the distance to

the pipeline route is more than 4 miles.

LEGEND
e All weather rood s+eseeeeee. Required access
—————— Existing trails and cutlines == . —. Site limit
=======su=x= Proposed Gas Pipeline ====—— Proposed Mackenzie Highway

Airphoteo No. A22887/5 Approximate scale: 1" = 3,000'



P PEMCAN SERVICES

GENERAL

Site 179 is located in the downstream portion of the Johnson River which is incised below
the adjacent flat terrain with a large alluvial fan at its mouth. The flood plain surface is
marked with numerous abandoned river segments, some of which form short oxbow lakes.
Silty sands are exposed within the banks along the stream channel. They are predominantly
fine grained and are frequently covered and interspersed with alluvial silt. The material

is of variable composition, and may contain localized gravel pockets, The deposits |ie at
or slightly above the high water level mark .

Shallow terraces bordering the stream channel are characterized by growths of willow,
dwarfed spruce, and some poplar.

Depending upon the flood conditions the terrain is fairly well to poorly drained into the

stream channel. Localized areas may be flooded during the spring and early summer run-
off.

There are no known critical wildlife areas in the vicinity of the site.

The alluvial deposits in the downstream sector of the Johnson River are probably comprised
mostly of fine grained ond silty materials which very likely would not suit construction

LG = o
va:_-?_“ Y _“_I_"':‘-‘E.
(S ’!_F'“E‘.%"ﬂ1 A

s : II::'- . _Ir-
[|L:_'. \ I"\\ =
T, E‘\"{:\t\ "-,IH \ !

LEGEND
————— Al weather rpad =~ ===00..... Required access

————— Existing trails and cutlines ~—-—. Site limif
===sx=asvews Proposed Gas Pipeline =—=—=— Proposed Mackenzie Highway

Section of Map No. 95 O Seale: 1:250,000
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requirements. Because of the doubtful quality of deposits and their location within or
in the immediate vicinity of the stream channel, Site 179 was not investigated during
the drilling program. Moreover, exploitation of

the site would involve the crossing
of the Mackenzie River. The development of Site 179 is not suggested.



SITE NO. 180
LOCATION

Located immediately north of the mouth of Johnson River on the west side of the Macken-
zie River, Site 180 consists of o high fluvial terrace. Both fine and coarse granular
deposits are indicated in the site.

The proposed Mackenzie Highway right-of-way parallels the site on the opposite east
bank of the Mackenzie River. Direct distance from the site across the Mackenzie River
to the Mackenzie Highway at Mile 474 is approximately 12 miles; the distance to the
gaos pipeline route is about 5 miles.

= All weather roed = ... Required access
—————— Existing frails and cutlines .— . —. Site limit
==ssssassuns Proposed Gas Pipeline ——=—=—— Proposed Mackenzie Highway

Airphoto No. A22887/5 Approximate scale: 1" = 3,000
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GENERAL

Site 180 consists of a high, triangular fluvial terrace. The southern and eastern site limit
coincides with the steep Johnson River and the Mackenzie River Valley respectively, The
terrace deposit encompasses an area approximately 5000 feet in length with @ maximum
width of 3000 feet. The plateau of the terrace is some 60 feet above the water level of
the Mackenzie River.

The terrace deposits exposed in the Johnson River Valley wall exhibit stratified gravel with
some sand and silf. The overburden, consisting of organic topsoil and silt, supports dense
growths of spruce, birch, poplar and understory vegetation. The site area appears relatively
well drained fo.the east and south into adjacent stream channels.

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

There is no direct access to the site and any transportation of materials from Site 180 to
proposed utility routes would require crossing of the Mackenzie River and its relatively steep
valley walls.

Exposures along the southern site limit are indicative of fair to good quality granular deposits
in Site 180. These materials may suit requirements for fair to good quality general fill for
construction purposes.

.-F_n*% & S

s { :
A P

== Al| weather road ssesessaienen Required access

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

====su=ssses Proposed Gas Pipeline w— e e Proposed Mackenzie Highway
Section of Map No. 95 O Scale: 1:250,000
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SITE NO. 187

LOCATION

Located approximately 6 miles southwest of the Blackwater River and some 3 miles east of

the Mackenzie River, Site 181 consists of a series of longitudinal bedrock ridges contain-
ing localized limestone exposures.

The proposed Mackenzie Highway right-of-way of Mile 483.5 is located approximately 2
miles west of the site while the gas pipeline route parallels the ridges af a distance of ]
mile to the west.

LEGEND
=== Al| weather road sererssessne Required access
————— Existing trails and cutlines  -——-—-:Site limit
sssxesssenss Proposed Gas Pipeline *==—=—-=Proposed Mackenzie Highway
@ DH  Drill Hele TP Test Pit

Airphoto No.  A22859/39 Approximate scale: 1" = 3, 000"
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GENERAL

The ridges encompass an area abouyt 4 miles long and rise some 50 to 150 feet above the rel-
atively steeply sloping terrain before descending onto the flat glaciolacustrine basin paral-
leling the Mackenzie River. Terrgin on the east side of the site ascends towards the Me-
Connell Range. A layer of glaciolacustrine sediments, consisting of silts and clays with
moderate to high ice content, covers the terrain westward from the ridge. These deposits
locally exhibit light thermokarst features and support moderate to dense growths of spruce
and irregular stands of birch and poplar. The poorly drained terrain i vegetated by stands
of tamarack mixed with spruce. There are no known critical wildlife areas in the vicinity

of Site 181.

The bedrock consisting of Devenian limestone and dolomite with minor shale inclusions,

is generally covered with glacial driff and slope wash material.  Few exposures of fract-
ured fo blocky limestone are however noted on the ridges. The bedrock is slightly weath-
ered within the surficial zone but it will very likely require blasting to be extracted. Good
quality general fill material can be obtained from this location. Aggregates for base and
surface courses can probably be produced by crush ing and screening of fresh limestone. The
development of Site 181 would require a quarry operation. The site was not drilled be-
cause of the surficial exposures of bedrock. Access to the site would require an extension
of the existing cutline.

=== All weather roed ... Required access
————— Existing trails and cutlines ~——.——- Site limit -
==vssemee=es Proposed Gas Pipeline === Proposed Mackenzie Highway

Section of Map No. 95 N Scale: 1:250,000



SITE NO. 182

LOCATION

Located less than 6 miles southeast of the Blackwater River and approximately 11 miles
east of the Mackenzie River, Site 182 encompasses a longitudinal bedrock ridge expos-
ing limestone in its steep southwestern walls.

The proposed Mackenzie Highway right-of-way at Mile 485 is located approximately
11 miles west of the site and the gas pipeline parallels the ridge at a distance of some

1000 feet,

== All weather road = ........... Required access
—————— Existing frails and cutlines  -—. —. Site limit
#=s=s==ssnae Proposed Gas Pipeline === Proposed Mackenzie Highway

Airphoto No. A22859/37 Approximate scale: 1" = 3,000
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GENERAL

The site area is about 2 miles long and rises some 50 to 100 feet above the flat glacia-
lacustrine basin which slopes very gently towards the Mackenzie River. Terrain on the
east side of the ridge ascends towards the McConnell Range. A relatively thin layer of
glacial moraine sediments cover the bedrock east from the ridge. These deposits support
moderafe fo dense growths of spruce and irregular stands of birch and poplar. On the west
side of the ridge, stands of tamarack mixed with spruce indicate localized areqs containing
poorly drained terrain. The ridge is well drained.

There are no known critical wildlife areas in the immediate vicinity of Site 182,

The steep rock walls forming the western side of the ridge contain competent Devonian
limestone or dolomite. These walls, marked by "a" on the aiphoto, will be suitable for a
quarry location. The bedrock is slightly weathered within the surficial zone but it will very
likely require blasting to be extracted. Good quality general fill material can be obtained

from this location. Aggregates for base and surface courses can possibly be also produced
by crushing and screening of fresh |imestone.

The site was not drilled because of bedrock exposure.
through a short extension of an existing seismic line.

The access to the site can be obtained

LEGEND

——r—m Al weather road
————=— Existing trails and cutlines
s=seauvennas Proposed Gas Pipeline

seeeeenevennes Required access
—-— Site |imit
==—==— Proposed Mackenzie Highway

Section of Map No. 95 N

Scale: 1:250,000




SITE NO. 183

Located approximately 11 miles south of the Blackwater River and immediately adjacent to
the west side of the proposed Mackenzie Highway between Mile 481 and Mile 482, Site 183

consists of a narrow alluvial terrace.
Type of Material: Gravel; little silt and clay, medium grained.

Estimated Volume: 1,000, 000 cubic yards.

Assessment: Fair quality granular material suvitable for use in the construction of
road subgrades; Site 183 is recommended for future development.

= — = Al| weather road ssessseneeess Required access

————— Existing trails and cutlines  »=——+——-Site |limit

=ssx=sssnnns Proposed Gas Pipeline "= = === Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit

Airphoto No. A22887/8 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 183 is located approximately 11 miles south of the Blackwater River and consists of o
small, narrow alluvial terrace which is located adjacent to the west side of the proposed
Mackenzie Highway right-of-way between Mile 481 and Mile 482, The site area is app-
roximately 4000 feet in length and 700 feet in width and is approximately 100 to 150 feet
above the Mackenzie River water level. The east bank of the Mackenzie River forms the
western perimeter of Site 183. The site area exhibits fair surficial drainage to the west
whereas the adjacent terrain beyond the Mackenzie River Valley, which consists of shal-

low lacustrine silts and clays overlying e glacial till sheet is poorly drained and exhibits
slight thermokarst features.

The material in the narrow alluvial terrace consists of medium grained, sandy gravels with
a highly variable silt and clay content. The organic topsoil layer is quite shallow and
supports moderately dense growths of spruce attaining heights in excess of 20 feet.

There are no known critical wildlife areas in the immediate vicinity of Site 183.

The CNT line and the proposed Mackenzie Highway right-of-way are coincident immed-
iately east of the site area and both right-of-ways cross the southeastern portion of Site

183. Therefore, current and future access to the site for the development of borrow pit
areas is excellent.

DEVELOPMEMNT

Information from drill holes, on Site 183 by the consultant for the Federal Department of
Public Works has been assessed and incorporated into this report. The following conditions
relative to the quality and quantity of available granulor materials have been established:

- Fair quality granular materials, consisting of medium grained, sandy gravels with
a highly variable silt and clay content were encountered to depths investigated.
These sandy gravels are interspersed with numerous cobbles and are considered suit-

able for use as fair quality fill material in the construction of road subgrodes and
utility backfill.

- The depth of the granular deposits ore in excess of 20 feet, however, selective ex-
cavation of material may be necessary because of the highly variable quality of the
in situ gravel stratum.

- The overburden material consisting primarily of topsoil is generally less than 1 foot
in depth. The moisture content of the gravel stratum is quite low ranging from 2 to
& per cent.

- It is considered that granular materials in the order of 1,000,000 cubic yards are
recoverable from Site 183,
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Site 183 is recommended as a possible source of granular materials and the following oper-
ational guidelines should be considered during the development of borrow pits at this site:

- The existing tree growth ond related vegetation should be cleared and removed in
accordonce with current land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled adjacent to the
borrow pit areas 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
facilitate regrowth through natural regeneration. A buffer zone of adequate width
and breadth 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 should be maintained during borrow pit development 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 ond washing plants to ensure adequate 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 fo 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 matericl and organic topsoil on the abandened
recontoured pit areas.

183-3



DETAILED DRILL HOLE LOG

SITE NO. 183

HOLE NO. C98

DATE oy, 18, 1972 [LOGGED BYF [ PEMCAN

& UNDERWOQOD

DRILLING: METHOD: 7] convenTional [ ERcATION [ OTHER:
— GROUND ICE
ttoo) | SRarw | (D MATERIAL DESCRIPTION i e S bR
go | ASEE GENL | MR, | EstD
CLASS | CLASS | COMT.
0-
PEAT
- organic NF
2.0
7 —
CLAY
- silty
Vi
4....
6_
BO—
g
TILL
10 7
- clay, sand
- some gravel -
NF 12
14 —
- rocks 16
T8 =
20.0<4 END OF HOLE 20.0° A 20 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMCAN SeERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 183 HOLE NO. B 160A
DATE: JAN- 18, 1973 [LOGGED BY' [] PEMCAN X  UNDERWOOD
DRILLING METHOD: g CDNUE'&JITRrDNAL OJ é‘ﬂé‘:ﬁfiﬁﬁ‘éﬁa [J OTHER:
DEPTH GE%%%EI‘TID:JESE 5
IF1 & P
aer) | GRAPH | UNITIED MATERIAL DESCRIPTION TOPE | (tay
SYMBOL SYMEOL GEM'L NEC EST'D
CLASS | CLASS CONT,
{} —
GRAVEL
GM 2l
- silty, sandy Nbn =
- rocks and cobbles
4 —
& _|
GP
- sandy, little silt 8
10 —
12 —
GW - sandy, fine | P
MNbn
- hard granite @ 16.0'
6.0 H 16
END OF HOLE 14.0'
| Hard drilling. 24

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




SITE NO. 184

Located approximately 10 miles south of the Blackwater River, Site 184 consists of @ smal |

alluvial terrace which encompasses the proposed Mackenzie Highway between Mile 482
and Mile 483.

Type of Material: Gravel; some sand, little silt and clay, coarse groined.

Estimated Volume: 1,500,000 cubic yards.

Assessment: Fair quality granular materials svitable for use in the construction of
road subgrades and utility backfill; Site 184 is recommended for
future development.

— === Al| weather road =~ oo Required occess
————— Existing trails and cutlines  +——:——-Sijte |imit
s=sssesaesss Proposed Gas Pipeline »=— = === Proposed Mackenzie Highway
@ DH  Drill Hole TP  Test Pit
Airphoto No. A22859/38 Approximate scale: 1" = 3, 000

1841



)
FPEMCAN SERVICES

ENVIROMNMENT

Site 184 is located approximately 10 miles south of the Blackwater River and consists of g
small alluvial terrace which encompusses the proposed Mackenzie Highway right-of-way
from Mile 482 to Mile 483. The site area which is approximately 1 mile in length and
averages  mile in width is located immediately adjacent and parallel to the east 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 lacustine
silts and overlying glacial till and exhibits slight thermokarst features.

The material in the alluvial terrace consists of medium to coarse grained, sandy grovels
with a highly veriable silt and clay content. The organic topsoil layer is quite shallow
and supports moderately dense growths of spruce ond birch.

There are no known critical wildlife areas in the immediate vicinity of Site 184.

Current and future access to potential borrow pit locations is excellent because both the

CNT line and the proposed Mackenzie Highway right-of-way traverse the entire length
of Site 184.

DEVELOPMENT

The information from drill holes conducted on Site 184 by the consultant for the Federal
Department of Public Works has been assessed and incorporated into this report.  The

following conditions relate to the quality and quantity of available granular materials
from this site:

- Fair quality granular materials, consisting of medium grained, sandy gravels with o
highly varigble clay and silt content were encountered to depths investigated.
These sandy gravels are interspersed with numerous cobbles and are considered suit-
able for use in fair quolity fill material in the construction of highway grades and
utility backfill.

- The depth of the gronular deposits is in excess of 20 feet, however, selective ex-
cavation of material moy be necessary because of the highly variable quality of the
in situ gravel strata.

- The overburden material consisting primarily of topsoil is generally less thon 1 foot
in depth. The moisture content of the grovel stratum is quite low ranging from 3 to
6 per cent.

- It is considered that gronular materials in excess of 1,500,000 cubic yards are re-
coverable from Site 184.

Site 184 is recommended as a possible source of granular materials and the following oper-
ational 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
accerdance with current land use guidelines.

- The organic topsoil should be stripped, removed and stockpiled adjocent to the
borrow pit areas 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

facilitate regrowth through natural regeneration. A buffer zone of adequate width
and breadth should be maintained between the Mackenzie River and the final limits
of the borrow pit areas.

- The use of dozers, averheod 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 spec-
ified 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 production of concrete aggregates.

ABANDOMNMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

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

- Replacing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit oreas.
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DETAILED DRILL HOLE LOG

SITE NO. 184 HOLE NO. C 168A
DATE: jAN. 19, 1973 |LOGGED BY: 3 pEMCAN o UNDERWOOD
DRILLING METHOD: & CDNUE?\II'FIDNAL 5] Chltgtlﬁfgﬁgil [] oTHER:
BPEPTH PLE EBTH
(tom) | Gaaew | LEEED MATERIAL DESCRIPTION o T e ]
D SYMBOL EI =
Pt o PEAT: organic
GRAVEL
B
GW - sandy, boulders
= Coarse
6 — 4
o — o
124 12
152 15
187
: GwW
21_E 21
23.0
24 _] END OF HOLE 23.0° 24 _|
Hard drilling.
Hole sloughing ot 23.0'.

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND MORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

SITE NO. 184 HOLE NO. CI16%A
DATE" JAN. 19, 1973 |LOGGED BY: [ PEMCAN UNDERWOOD
DRILLING METHOD: (X] convenTionar O ClRcOLATION [ OTHER:
DEPTH GgglﬁNﬂqflﬂﬂi
(rear) | GRAPH | UNIFIED MATERIAL DESCRIPTION = iy
SYMBOL CLASS
=
GRAVEL
GW g
- coarse with random boulders UF
4 |
6 !
g -
10—
- clay till with boulders 12 =
GM
YT
15.0
s | END OF HOLE 15.0' .

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. 184 HOLE NO. B 170A
DATE® JAN. 19, 1973 [LOGGED BY' [ PEMCAN % UNDERWOOD
DRILLING METHOD: 3] ccwﬁﬁﬁaum O E‘fﬁcﬁfiﬁgﬁ [] oTHER:
DEPTH UM IFIED ﬁzﬂﬂﬂg?ﬂﬂh? SAMPLE | DEPTH
{Fuar} GRAPH GROUP MATEREA.L DESCRIPTIDN TYPE | fe
SYMBOL BYMEOL GEN'L M.RC. l EST'D e
GH"EH_ . CLASS | CLASS CONT
=T L
Py GRAVEL
ol GW - fine, with cobbles
3
MNbn
- coarse, cobbles
é—.
- sandy
?_
127
- coarse, random rocks and
cobbles
15
18—
MNbn
214
| **°END OF HOLE 23.0'
) 24 |
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT @ " i
GRANULAR MATERIALS INVENTORY PEMEAN sERvICER "7




DETAILED DRILL HOLE LOG

SITE_ND. 184 HOLE NO. C 2558
DATE: jJAN. 18, 1973 |LOGGED BY: [J PEMCAN =
T _ UNDERWOOD
DRILLING METHOD' ] conventionar O ARcSision [ OTHER:
DEPTH B UMNIFIED GE%L!:IJ%?TIOLCSE SAMPLE | DEPTH
{Fawt) SYMBOL GROUP MTERIAL DESCR'PTEDN TYPE | femr]
SYMBOL GEN'L M.RLC. | EST'D
I:L.. CLASS | CLASS | CONT. |:|
T -
TR Pt PEAT: organic
0.5 ]
SILT
7
SM - sandy
Nb
n e
5.0
GRAVEL &
8
GW - sandy
102
12_50594
::E:%?_Jg Nbn 12
ﬁ?;@;ﬂ 13.0
END OF HOLE 13.0
14 14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT
PEMCARN

GRANULAR MATERIALS INVENTORY SERVICES "72




DETAILED DRILL HOLE LOG

gL'I:rE:NG. 184 : HOLE NO. C 2518
JAN. 22, 1973 |'OCGED BY: [ PEMCAN ¥  UNDERWOOD
DRILLING METHOD: [ coweﬁ'rglnwm O r?fl?ﬂﬁfﬁ%fq [] OTHER:
s GEOUND ICE
tean | Stamm | 0 MATERIAL DESCRIPTION 5 D B - (v
- SYMBOL CGLE:.I.’:S ctt:;:s; EéL?
0
SAND: 2" organic
GM = silty
2.0 ) 2
GRAVEL
_4 _—
6 —
GP - sandy Nbn 8
10 .
j
14 —
15.0
END OF HOLE 15.00
16— 16 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E“E”‘“” SERVICES "72




SITE NO. 185

Located approximately 3 miles south of the Blackwater River, Site 185 consists of an alluvial
terrace which encompasses the proposed Mackenzie Highway between Mile 488 and Mile 490.

Type of Material: Gravel; some sand, little silt and clay, medium grained.
Estimated Volume: 2,500,000 cubic yards.
Assessment: Fair quality granular materials suitable for use in the construction of

road subgrades and ufility backfill; Site 185 is recommended for future
development.

o o e A || weather road seresseneaees Required occess
————— Existing trails and cutlines  ~=——+——:Site |imit
sassssesanas Proposed Gas Pipeline » === === Proposed Mackenzie Highway
@ DH  Drill Hole TP  Test Pit
Airphoto No. A22887/11 Approximate scale: 1" = 3,000

185-1
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ENVIRONMENT

Site 185 is located approximately 3 miles south of the Blackwater River and encompasses
the proposed Mackenzie Highway right-of-way from Mile 488 to Mile 490. The sife con-
sists of an alluvial terrace encompassing an area approximately 2 miles in length and %
mile in width immediately adjacent and parallel to the east bank of the Mackenzie River.
A small unnamed stream channel borders the eastern perimeter of Site 185 and exhibits
partial thermokarst features. The site area exhibits fair to good surficial drainage to the
west and east info the Mackenzie River and small stream channals, respectively.

The material in the alluvial terrace consists of medium fo coarse grained sandy gravels
with a highly variable silt and clay content. The organic topsoil layer is relatively shal-
low and supports moderately dense growths of spruce and birch. The adjacent ferrain,
consisting of shallow lacustrine clays, silts and sands overlying glacial till supports light
to moderate growths of spruce with occasional clusters of poplar.

There are no known critical wildlife areas in the immediate vicinity of Site 185.

Current and future access to potential borrow pit locations is excellent because both the
existing CNT line ond the proposed Mackenzie Highway right-of-way traverse the entire
length of Site 185.

DEVELOPMENT

The exploratory drill holes carried out by the consultant for the Federal Department of
Public Works showed the following conditions relative to the quality and quantity of
available granular materials. Their drill hole data has been utilized in the assessment of
this site and is incorporate in this report.

- Fair quality granular materials, consisting of medium grained sandy gravels with a
highly variable clay and silt content were encountered to depths investigated. These
gravels are considered suitable for use in fair quality fill material in the construc-
tion of road grades and utility backfill.

- The depth of the granular deposits is in excess of 20 feet, however selective excav-
ation of material may be necessary because of the highly variable quality of the in
situ gravel strata.

- The overburden material consisting primarily of topsoil is generally less than 1 foot
in depth. The moisture content of the gravel is very low and averages less than 3
per cent.

- It is considered not granular materials in excess of 2,500,000 cubic yards are recov-
erable from Site 185.

Site 185 is recommended as a possible source of granular materials and the following
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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
accordance with current lond use guidelines.

- The organic fopsoil should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated locations.

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

borrow pit areas to be developed and existing CNT pole line or proposed Mackenzie
Highway right-of-ways for aesthetic values.

- Stands of natural growth should be retained between borrow pit areas in order to
facilitate regrowth through natural regeneration. A buffer zone of adequate width

and breadth should be maintained between the Mackenzie River and the final |imifs
of the borrow pit areas.

- The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the maoterial 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 specif-
ied 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 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 surifical waste moterial and organic topsoil on the cbendoned
recontoured pit areas.

- Reseeding of the recontoured pit areas should be considered in areas that moy pose

TAE N
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erosional problems. At these locations, the artificial reseeding of annuals end per-

ennials will result in a semi-permanent cover growth prior to reestablishment of
native species.



DETAILED DRILL HOLE LOG

SITE NO. 185 HOLE NO. c5aA
DATE: NOV. 18, 1972 [LOGGED BY: [ PEMCAN K] UNDERWOOD
DRILLING METHOD: X ccuveﬁ!‘ﬁumm O gringcﬁfﬁ?gfu (] oTHER:
DEPTH UMNIFIED GEEL:I'EE:TJQ:JEE SAMPLE | DEPTH
[Faet] ;:"::: GROUF MTERIAL DESCRIFTIDN TYPE [Feet)
SYMBOL cGLT::; cN:;:s EEL?
= L
0
o GRAVEL UF
2 —
4 =
6 _
8 _
- coarse, clay
10 7
12 —
14 —
5.0
END OF HOLE 15.0'
164 16 —
Rock & boulders crushed
during drilling.

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT




DETAILED DRILL HOLE LOG

SITE NO. 185 HOLE NO. B 1724
DRILLING METHOD: [ convenTional O CIRCOL AT oK [ OTHER:
DEFTH UNIEIED GEGDI::LDl‘TlﬂlI'ICEE SAMFLE | DEPTH
[Fuwt) :r:;z: GROUF MﬁiTER]AL DESCR[PTFDN ; = TYPE | [Famr]
SYMBOL fans cr\i':fs: Eél:?
D—-
GRAVEL
GW - sandy 2=
5 Vr
CLAY 4
&
- sandy, with grave| and B
cobbles
10 —
12 —
\r 14 =
18,0
16 _ END OF HOLE 15.0' 16 |
GOVERMNMENT OF CAMNADA
DEPARTMENT OF INDIAM AFFAIRS
AND NORTHERN DEVELOPMENT E T B
GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 185

HOLE NO.

B 1744
DATE: JAN. 23, 1973|LOGGED BY: ] PEMCAN X UNDERWOOD
DRILLING METHOD: E CDNVEJ:&I'IFEDNAL D CA|I§CSE1$$3E D OTHER:
S CONDItIONE
DEPTH ] 1 SAMFLE E
troa) | SRAPH | DTED MATERIAL DESCRIPTION o e L Al
SYMBOL CLASS Eémr.
Pt PEAT organic 0]
i.ﬂ'-:,l
GRAVEL 3
GwW
& —
- sandy with random eobbles
and boulders Nbn 9 —
- loose and dry
GP 12—
) e
18 7
GP
217
22.0
END OF HOLE 22.0°
24 24 7

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 185

HOLE NO. C 2738

DATE JAN. 23, 1973 |'OSGED BV [ PEMCAN @ UNDERWOOD
DRILLING METHOD: (R conveRTionar O Acniaciat, [ oTHeR:
DEFTH FI1E GEEI:I%';Tlﬂ:\ICEE
UMIFIED SAMPLE P
eany | GraPH | UNIRIE MATERIAL DESCRIPTION TeE | fteert
SYMBOL GEN'L MRC. EST'D
SYMBOL CLASS | CLASS | CONT. G
TILL i
GC Nbn 9
- clay, brown, sandy 7
gravelly
4 -
UF
&
8 —
10 —
12 4
GC
- dork grey clay 14
[5.0
END OF HOLE 15.0
16 16 —
According to Pemcan interpreta-
tion the above soil profile rep-
o resents stratified alluvial (terrace) )
sediment.
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAMN AFFAIRS
AND_NORTHERN DEVELOPMENT Bp 2
EMICAN SERVICES 72
GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 185 - HOLE NO. B 2778
DATE: JAN. 23, 1973 [LOGGED BY: [] PEMCAN K] UNDERWOOD
DRILLING METHOD: (3] CDNuEﬁal'FIGNAL O SIIRRCSE:E'TBEQ (] oTHER:
DEPTH O EoNDITioN
1 5
(raer) | GRAPH | BRITED MATERIAL DESCRIPTION : e 2l sl
TMEOL | symsol Ctass Cins EETN?
0 - 0 —
ML SILT
@ - brown, little sand
SAND .
— 4 -
SM - fine, silty UE 6 _
g |
10.0 10 —
GRAVEL
GP - coarse, some cobbles 12
- boulders, little sand
14
15 0—
16— END OF HOLE 15.0 16

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT




DETAILED DRILL HOLE LOG

gLTTE NO. 185 , HOLE NO. B 2808
: JAN. 24, 1973 LOGGED BY: 7 PEMCAN ld  UNDERWOOD
DRILING METHOD: 13 coNuEfﬁerlcNAL O éﬁfcﬁfﬁﬁéﬁ [J OTHER:
DERTH Ab At UNIFIED ngiﬂuenn:fst‘ SAMPLE | DERTH
[Fuwt) p iy GROUP MTERIAL DESCRIFTIDN .| . T?PE‘ H-‘l-lr:I
SYMEOL Class | cLass A
ﬂ —
Pt MUSKEG  granular
0.5
GM GRAVEL UF 1
- sandy, silty, dry
- a few cobbles
2 _|
4]
4 —
5 _
i
8.0 g8
END OF HOLE 8.0
B Hole sloughing no return 7
beyond 5'.

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"




DETAILED DRILL HOLE LOG

SITE NO. 185

HOLE NO. C 2828
DATE® JAN. 24, 1973 [\OGGED BY: ] pPEMCAN X] UNDERWOOD 1
PRILLING METHOD! 3 covaﬁaITRmNAL O ?r'vfcﬁfiﬁé?ﬂ [] oTHER:
DEPTH GE?}I;IINH‘EI QJEEE
108 SAMPLE | & b
N el e MATERIAL DESCRIPTION = —1vre | Graer)
SYMBOL CLASS CLASS | conr
1 2% R 0
SILT
SM - brown, some fine sand
2_
3.0
GRAVEL UF
4 =
6 =
GP - coarse, some sand cobbles g —
10—
: 1277
_.."..l'l %
Besy
Eeantnga 15.0
END OF HOLE 15.0
W Samples are mainly rock 15
cuttings.

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SeERvVICES “72"




SITE NO. 186

LOCATION

Located about 1% miles south of the mouth of the Blackwater River on the west side of the
Mackenzie River, Site 186 encompasses a high fluvial terrace paralleling the western river
bank. Site 186 contains, in part, sand and gravel deposits.

The proposed Mackenzie Highway right-of-way parallels the site on the opposite east bank
of the Mackenzie River. Direct distance from Site 186 across the Mackenzie River fo the
Highway at Mile 492 is approximately 1% miles. The haul distance fo the proposed gas
pipeline route would be in excess of & miles.

"ocken; i

River

e e e A || weather road sesese-oonen Required access
—————— Existing frails and cutlines -— . —. Site |imit
ssssusssnsne Proposed Gos Pipeline === Proposed Mackenzie Highway

Airphote No.  A22887/12 Approximate scale: 1" = 3,000°
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GENERAL

Site 186 is located along the east bank of the Mackenzie River and consists of a flat fluvial
terrace remnant. The terrace deposit encompasses an area approximately 6000 feet in length

and 3500 feet in width and the plateau of the terrace is some 60 feet above the water level
of the Mackenzie River.

The terrace is probably comprised of well graded, stratified gravel and sand. The over-
burden, consisting of organic topsoil and silt supportfs relatively dense growths of spruce.
The site area appears relatively well drained to the west and northeast.

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

A few small exposures of gravel in the steep river bank indicate good prospects for general
fill material in Site 186. These materials may also be suitable for base and surface courses,
depending upon the actual grain size distribution and silt content.

Site 186 was not investigated during the winter drilling program because of open water in
the Mackenzie River; the difficulties relative to the river crossing may also curtail the
development of this site as a borrow area.

o A_” wgal‘her ruu'd .............. Required accass
————— Existing trails and cutlines -——-——- Site limit
c==nssnaunss Proposed Gas Pipeline =——=—=— Proposed Mackenzie Highway

Section of Map Ne. 95 N Secale: 1:250,000



SITE NO. 187

LOCATION

Located immediately opposite the mouth of the Blackwater River and paralleling the west
bank of the Mackenzie River, Site 187 consists of a high fluviel terrace comprised of sand
and gravel deposits.

The proposed Mackenzie Highway right-of-way parallels the site on the opposite easf
Mackenzie River bank. Direct distance from this sife area across fhe Mackenzie River to
the Highway ot Mile 492.5 is approximately 1% miles. The total haul distance to the

proposed gas pipeline route, which runs along the eastern perimeter of the Mackenzie
Plain, would be more thon 5 miles.

= All weather road «-----+--. Required access
—————— Existing trails and cutlines -— . —. Site limit
==ssssssnsne Proposed Gas Pipeline === Proposed Mackenzie Highway

Aimphoto No. A22887/14 Approximate scale: 1" = 3,000
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GENERAL

Site 187 is located along the east bank of the Mackenzie River and consists of a flat fluvial
terrace remnant. The terrace deposit encompasses an area approximately 6000 feet in length
and 3500 feet in width and the plateau of the terrace is some 60 feet above the water level
of the Mackenzie River.

The terrace is probably comprised of well graded, stratified gravel and sand. The over-
burden, consisting of organic topsoil and silt, supports relatively dense growths of spruce.
The site area appears relatively well drained to the west and northeast.

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

A few small exposures of gravel in the steep river bank indicate good prospects for general
fill material in Site 187. These materials may also be suitable for base and surface courses,
depending upon the actual grain size distribution and silf content.

Site 187 was not investigated during the winter drilling program because of open water in
the Mackenzie River; the difficulties relative to the river crossing may also curtail the
development of this site as a borrow area.

LEGEND
- All weather road +eseeeneeennne Required access
————— Existing trails ond cutlines -——-——- Site limit
RS I Proposed Gas Pipeline —— === Proposed Mackenzie Highway
Section of Map No. 95 N Scale: 1:250,000

187-2



SITE NO. 188X

Located within the downstream channel of the Blackwater River af approximately Mile 492
of the proposed Mackenzie Highway, Site 188X consists of sand and gravel bars within the
active stream channel.

Type of Material: Sand and Gravel; stratified, variable gradation and silt content.
Estimated Volume: Mot determined,
Assessmeni: Site 188X is not recommended for development because the granular

material deposits are located within the active stream channe| of the
Blackwater River.

— === All weather road = .eeeeens ++++ Required access
————— Existing trails and cutlines  +——:——-Site limit
sreessnaenna Proposed Gaos Pipeline == —=—-=Proposed Mackenzie Highway
® DH  Drill Hole 4 TP Test Pit
Airphoto No. A22887/13 Approximate scale: 1" = 3, 000"

188-1
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ENVIRONMENT

Site 188X is located within the downstream channel of the Blackwater River at approximate-
ly Mile 492 of the proposed Mackenzie Highway right-of-way. The site area extends in
excess of 12 miles upstream from the mouth of Blackwater River along the river channel which
is deeply incised into the glacial till terrain. The stream bed is approximately 100 to 150
feet below the adjacent flat terrain. Granular deposits consist of sand and gravel bars of
variable gradation. Seme gravel bars are mantled with shallow organic silt sediment supp-
orting sparse growths of shrubs and grass.  The sediment content and gradation of material
varies considerably throughout the stream channel and discontinuous horizontal stratifica-
tion is common.

The granular material in the stream channel bars in general occurs below the active high
water mark of the river. The alluvial terrace deposits adjacent to both shorelines at the
mouth of the Blackwater River consist of stratified sands and gravels which are generally
quite well graded but high in silt content. These alluvial terrace deposits encompass an
area approximately 1 mile in length and width.

There are no known critical wildlife areas in the immediate vicinity of the site; however,
the Blackwater River is noted for its extensive volumes of potential spawning gravels.

The existing CNT pole line and the proposed Mackenzie Highway right-of-way cross the
Blackwater River channel immediately upstream of its confluence with the Mackenzie
River.

DEVELOPMENT

The information from the engineering consultant for the Federal Department of Public Works
from drill holes conducted along the Mackenzie Highway right-of-way which were located
a few hundred yards upstream of the mouth of Blackwater River confirmed the variability

of granular materials and general discontinuity of horizontal stratification. This data has
been incorporated into this report.

Site 188X is not recommended for development because of the following primary reasons:

- Much of the available granular materials are found within the active stream channel
and below the high water mark of the stream.

- In addition, gronular materials of better quality in extensive quantities are available
at other sites in the general vicinity of this site.

However, if local needs require the exploitation of granular materials from this site ot o
future date, then guidelines that are based upon the physical status of the site should be
established at that time. Some of these guidelines should include:
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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 order to allow for periodic shiffing of the
stream channel .

Procedures should be established relating to the periodic stripping of granular mater-
ials so that excavation does not occur more than 2 or 3 feet below the ground water

table. In such cases, wet material should remain isolated from the active stream
channels.

Procedures should be established to maintain buffer zones and sediment settling
ponds that separate the working areas from the active siream channel .

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

ABANDONMENT AND REHABILITATION

If Site 188X is developed at a future date an assessment should be made that relates to
the current status of the area and the proposed development of borrow pits. This assess-
ment should result in guidelines on abandonment and rehabilitation procedures that would
include:

Terracing and recontouring procedures for pit areas should be established.

Procedures should be established whereby restored pit areas are breached into exist-
ing channels so that high water flows will naturally cleanse and restore such arees.



SITE NO. 188X

DETAILED DRILL HOLE LOG

HOLE NO. 51794

DATE: JAN. 25, 1973

LOGGED BY: ] PEMCAN

& UNDERWOOD

DRILLING METHOD: [x] CGMUE?ulTRlDNAL O ér‘a%ﬁfﬁ%ﬁ: [] OTHER:
DEPTH oA UMIFIED GE%%%?TID:Q%E SAMFLE | DEPTH
famt) oy GROUP N‘IﬁTEREAL DESCRIFTION ) " TYPE [Femnt )
SYMaoL E;Efsli :P:'::E EE’:L?.
0 0—
GRAVEL: many cobbles
4 4—
UF
8 8
| ¥ .
-~ coarse to fine
12 12—
20 ;|
s 20
24 24 ]
28 28 —
32 32.0 29
END OF HOLE 32.0'

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERNW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 188X

HOLE NO. 51798

DATE:

DEFTH
{Faer]

0

SAMPLE
T¥PE

DEFTH
{tawt)

JAN, 23, 1973 [LOGGED BY: ] PEMCAN 4| UNDERWOOD
DRILLI E
CLINSS TMETHED X ccmvsﬁ'ﬁoum Ol é]?t&fﬁ?gg (] OTHER:
N GROUND ICE
SRAPH | S hour MATERIAL DESCRIPTION i e v
SYMEGL cGLErsLs chi':'sfﬁ EELE
SAMND: fine %
3.0
oW GRAVEL: fine, changing to UF
coarse
v__
16.0
SAND: fine
22.0
GRAVEL: fine, sandy
40.0— ENID OF HOLE 40.0" |

12 4

164

20 4

24

28 —

32 -

36 —

40

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “"72"




DETAILED DRILL HOLE LOG

SITE NO. 188X

HOLE NO. g 294 p

DATE: jaN. 25, 1973 LOGGED BY: ] PEMCAN 0
DRILLING METHOD: comveﬁfﬁcmm (] ?l'gcﬁfﬁﬁtégu [J otHER:
DEPTH UNIFIED GE%%’E‘?TIU;‘%E SAMPLE | DEFPTH
lhenr) f:‘:;‘“ &ROUP MATERIAL DESCRIPTION TYPE | (faet)
ML srmsoy FLASS | Crse | ol
0 ' D
1 1 —
SILT: grey brown, sandy
ML
2.0 7 -
GRAVEL: sandy Nbn 3 =
M i
UF 5 -
6.0 & —
SAND: some gravel -
SwW MNbn
B.O 8 —
oM GRAVEL: sondy UE o
10.0-J END OF HOLE 10.0¢ L 10 —
GOVERMMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERMW DEVELOPMENT E -
PEMCAN SERVICES “"72"
GRANULAR MATERIALS INVENTORY o




DETAILED DRILL HOLE LOG

SITE_ND. 188X HOLE NO. C 299 B
DATE: JAN. 25, 1973 [LOGGED BY: ] PEMCAN X UNDERWQOD
DRILLING METHOD: CONVE?I?IDNAL O él?{ﬁfﬁ%ﬁ [] OTHER:
DEFTH UNIFIED GE?JI#J}E?TJD?IH’:SE SAMPLE | DEPTH
|Fawr} :.1:::: GROUP MTEREAL DESCR'FT]DH _— 0 TYPE {feet]
- SYMBOL CiASh | etass SZin
"??E-ixﬂfﬁ 0 —
£ ‘,'5 Pt MUSKEG:
2 _
2.5
4 4 -
ML SILT: clayey, no rock
6 4 —
g a8
10 4 1 o
- fine sand, o few pebbles UF ; e
SM
14 —
15.0
END OF HCLE 15.0!
16 — 16 —

GOVERMNMENT OF CANADA

AND NORTHERN DEVELOPMENT

DEPARTMENT OF INDIAN AFFAIRS

GRANULAR MATERIALS INVENTORY PEMCAN seRvices "7




DETAILED DRILL HOLE LOG

SITE NO. 188X

HOLE NO. C 3058

DATE® JAN. 26, 1973 [LOGGED BY: [J PEMCAN Kl  UNDERWOOD
DRILLING: MEITHOD= ] cmmvfﬁ'ﬁomm [ élgcﬁfigr%ﬁ [J OTHER:
DEPTH UNIFIED Gggiﬁnc;ﬁ; SAMPLE [ pERTH
[Faut) 5’-;::1':;": GROUP MATERIAL DESCRIPTION TYPE | (iwet)
b senL | Mac | EsTD
D e CLASS | CLASS CONT.
N Ft - MUSKEG: gronular, some roofs b=
W
2 — SILT: brown 2
ML
4 4 A=
6 — &=
8 - Vi g
9.0
10 —
GRAVEL: sondy, silty, cobbles
GM i
and boulders, water seeping
info hole at approximately 13!
GP Nisn 12
UF
14
Fa.Q
END OF HOLE 15.0"
16 — 16—
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERW DEVELOPMENT E "
PEMCAN SER s ‘7za"
GRANULAR MATERIALS INVENTORY res




DETAILED DRILL HOLE LOG

SITE NO. 188X HOLE NO. B 3098

DATE: JAN. 26, 1973 |LOGGED BY: [ PEMCAN X  UNDERWOOD
DRILLING METHOD: [g) CDNVE@HBIDNAL ] CAIEERCSEEET{%E [J OTHER:
DEFTH T UMIFIED GE?}L;‘%?T|QLC5E SAMFLE | DEPTH
[faut) ;Mit;ll. GROUE MATERIAL DESCRIFTION TYPE | (Feer]
BT GEML MN.R.C, EST'D
n ] CLASS | CLASE | cowT,
BERy .
A A Pt MUSKEG: some clay
\r
pr g
2.5
CLAY: grey 4]
CL
6
8.0 8 —
SAND: medium fine, some UF
gravel 10—
SP
12—
- large rock af 13'
13.0
EMND OF HOLE 13.0
14 — 144

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"




DETAILED DRILL HOLE LOG

SITE_ NO. 188X HOLE NO. B 3128
DATE® JAN, 26, 1973 [LOGGED BY: [ PEMCAN 4] UNDERWOOD
BRIEUNG METHOR: ) CONVE‘:‘JI?EDNAL 5, é{lsfcgfigrféil [] oTHER:
DEFTH UMNIFIED GE%E{%?HG;JEE SAMPLE | DERTH
[faut) ;:‘:Z GROUP MATERIAL DESCRIPTION = I | TP | e
SYMEOL Ehes et | e
0 0~
Pt MUSKEG:
1.0
? A
CLAY: silty, wet, trace of
CL
sand
4 UF 4 -
& &
8 8
10 10
- silty, sand lenses
12 12 -
14 <
& 14
15.0
END OF HOLE 15.0'
16 — 14 -

GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY E"EM“” SERVICES "72




SITE NO. 189X

Located approximately 1100 feet south of the Blackwater River and adjacent fo the east side
of the proposed Mackenzie Highway ot Mile 492; Site 189X consists of an erosional glacial
till remnant overlain by fluvial gravels.

Type of Material: Gravel; little silt, well graded, medium grained.

Estimated Volume: 50,000 cubic yards.

Assessmenf: Site 189X is not recommended for development because of the diffi-
cult access to the top of the knoll and, in addition, extensive quant-
ities of befter quality granular materials are available in the general
vicinity of this site.

LEGEND
e e e == A|| weather road sewveeeeneess Required access
————— Existing trails oand cutlines  -——-——:Site limit
ssssesanaens Proposed Gaos Pipeline » == — — - Proposed Mackenzie Highway
®© DH  Drill Hele TP  Test Pit
Airphoto No. A22887/13 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site 189X is located approximately 1100 feet south of the south bank of the Blackwater
River chennel and the western perimeter of the site area is immediately adjocent to the
proposed Mackenzie Highway right-of-way in the vicinity of Mile 492. The site consists
of a relatively prominent knoll which rises approximately 150 feet above the adjacent
terrain and encompasses an area 1500 feet in length and 150 feet in width. This knoll
represents an erosional remnant of glacial till overlain by shallow fluvial grovels, The

site exhibits very steep slopes on all sides and is surficially well droined onto the adjac-
ent flat terrain.

The surficial layer of granular material consists of well graded, medium grained gravels
with a little silt. The site area is overlain by topsoil, generally less than 13 feet in depth
which supports moderate to dense growths of spruce, birch and poplar. The understory,
consisting of willows and small shrubs is quite sparse.

There are no known critical wildlife areas in the immediate vicinity of Site 189X. How-
ever, the Blackwater River is noted for its extensive volumes of potential spawning gravels.

The only existing access to the top of the knoll at Site 189X consists of the short access
trail which was cleared from the centerline of the proposed Mackenzie Highway right-of-
way during the winter drilling program. It should be noted that the track-mounted drill
rig had to be winched up the steep slope of the knoll by o dozer to position itself at drill
hole location DH 1.

DEVELOPMENT

The exploratory drill holes indicated the following conditions relative to the quality and
quantity of available granular moterials at Site 189X

- Fair quality granular materials, consisting of stratified, well groded sands and
gravels of varying gradation were encountered to depths of 8 feet below existing
ground surface af drill hole location DH 1 on top of the knoll. The two drill holes
conducted in the vicinity of the base of the knoll by the consultant for the Federal
Department of Public Works showed lacustrine silts, sands and clays overlying grav-
elly till material. The gravels encountered ot the top of the knoll are considered
suitable for fair quality general fill material .

= The overburden material consisting primarily of topscil is generally less than 1 foot
in depth at the top of the knoll.

- It is considered that granular material quantities in the order of 50,000 cubic yords
are available from the surficialy gravel layer at Site 189X.

Site 189X is not recommended as a potential source of grenular materials becaouse of the
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very minimal quantity of recoverable materials and difficult access to the top of the knoll.
In addition, other sites with extensive quantities of better quality granular materials are
available in the general vicinity of the sife.

T T ]



SITE NO, 189X

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

OATE' e, 9, 1973 [LOGGED BY' [ PEMCAN [T
DRILLING METHOD: X CDNUEW%DNM 0 alnﬂcﬁfiﬁéia [] oTRHER:
DEPTH UNIFLED GEDG%PE?NGJJEE SAMP z
N Bl Wi MATERIAL DESCRIPTION TYPE | (frer
SYMBOL GEN | NRg, | estp fl Ll
IYMBOL
5 CLASS | cLaSS | comr,
[} —
ML=SM TOPSOIL: some silt and sand,
i frace organic, roots, brown
2 2
GRAVEL and SAND: trace silt,
4 fine to coarse grained, well graded, 4
GW-SW rounded and subangular pebbles to
3/4" size, predominantly granite
é and quartzite, brown 4=
MC
Vx | L | GS
P
a 8.0 =
SILT: little sand, dark grey
10 10 4
1.0
12 GRAVEL: some silt, little sand, 12 —
predominantly rounded pebbles
to 2" size, grey
14 14.0 — 14
SILT: little sand, trace clay,
ML frequent rounded and subangular
16 - limestone fragments, dark grey 16 -
f . (TILL)
TOTAL DEPTH 17.0¢
18 — 18 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT e

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES "72"




DETAILED DRILL HOLE LOG

SlTE.ND. 189 X HOLE NO. E302 8
DATE® JAN. 25, 1973 |LOGGED BY: (] PEMCAN [ UNDERWOOD
DRILLIM 'Y R
@ METHOD cowsﬂnoum O E&|I§CEEE$$3E¢ [J oTHERr:
DEPTH — GRGUNE " ICE <
(o) | cxaen | O MATERIAL DESCRIPTION o e e 7
SYMBOL GEN'L | MRC. | ESTD
D = CLASS | CLASS COMT {]
Pt MUSKEG: coarse, fibrous, some
roots
2.0 o=
Wr
SILT:
4 — 4
6 SM - brown, fine, sandy 5 —
8 g
10 10.0 10 -
SAND: fine, some silt with
19 Sh a small amount of grave! size 19 .
rocks Vr
14 -4 14
15.0
16 — END OF HOLE 15.0 16

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR

MATERIALS INVENTORY

I PEVMICAN SERVICES "72"




SITE NO. 189X

DETAILED DRILL HOLE LOG

HOLE NO. E 3048

DATE: JaN, 26, 1973

UNDERWO QD

DRILLING METHOD: X

AIR REVERSE

AR
CONVENTIONAL n CIRCULATION [ oTHER:

REFTH UNIFIED
GRAFPH
[femt} GROUR

SYMBOL

SYMaoL

MATERIAL DESCRIPTION

GROUMND
CONDITIONS

ICE

GEM'L

MR.C

CLASS | CLASS

E5ST'D
CONT.

SAMPLE
TYPE

DEPTH
(Femt]

Pt I MUSKEG: granular
CL CLAY: silty, brown Vr
4.0
ML SILT: fine, trace of sand
6.0
GRAVEL:
GW
- sandy, cobbles and boulders
Nbn
GC - ¢l till, b
cloyey till, brown UE
5.0

16

END OF HOLE 15.0'

0 —

10 —

14 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEWELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"




SUMMARY OF LABORATORY TEST DATA

Sample Location: 189%/DH 1
Sample Depth (Feet): 6
Moisture Content (95): 4.1

lce Content (%4): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

f Sand  Siras 5ilt Sizes ;
wroval  sizes Coarag IHId-“-H'I_'i [Fina Cograee | Medium | Fine Sy M
| Selve Sizes
ool 3o rA" 4 %4 %0 ®g "s0%0%no *200
] .S O O 1 O 1 =LA
soft [ SO MU || ] :
HH S |
B | Py |
e LY | N | TN 11
70 YO -ODHT 1T % | ] | |
ik N : 3
i K [ | N
gﬁn | \-‘\ ‘\‘I \\\I"
iﬁﬂ : ™~ 8 il | ==
N | 1\'}\ B M| | |
E | ".\ I N| I
C40 | \\Il y | ‘.i I
= | | 1| ‘\I 1™
EED | ) [ =N ] ‘l\\
g b | =T [ ™
Szp . Tl [ ~ L | [
ra e o | N
| il TIREEN [ | ey :
h I [ [T T NI L]
190 10 1o ol ool o-o0l 0-000)
Grain. Sire — Millimatras
A FINE AGGREGATE
== s Porticle size limits of frost susceptible materigls
PETROGRAPHIC ANALYSIS:
Hardness
lgneous 42.8% 7-8
Quartzite 29 .4% 7-8
Limestone & dolomite (sound) 26.1% 4-5
Chert 0.4% 5-6
Sandstone, red, deleterious 1.3% ]-2



SITE NO. 190

Located adjacent to the south bank of the Blackwater River and less than £ mile east of the
proposed Mackenzie Highway at Mile 492, Site 190 consists of a partly eroded glaciofluvial

plain.

Type of Material: Gravel and Sand; well graded, medium to coarse grained, stratified.

Estimated Volume: 10,000,000 cubic yards.

Assessment: Excellent quality granular materials which are suitable for use in
most construction requirements; Site 190 is recommended for develop-
ment.

e e A || weather road sesesreveenes Required access
————— Existing trails and cutlines  +=——+-——-Site limit
sessaansnnas Proposed Gas Pipeline »——=—=-=Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22859/34 Approximate scale: 1" = 3, 000
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ENVIROMMENT

Site 190 is located immediately adjacent to the south bank of the Blackwater River and
approximately 1 mile upstream from the cenfluence of the Blackwater and Mackenzie
Rivers, The western perimeter of the site areq is less than 1 mile east of the proposed
Mackenzie Highway right-of-way at Mile 492. Site 190 consists of o partly eroded
glaciofluvial plain and encompasses an areq approximately 2 miles in length and 1 mile in
width, The site area rises some 100 feet above both the adjacent alluvial floodplains to
the west and the current channels of the Mackenzie and Blackwater Rivers. The site area

is surficially well drained to the north, east and west into the watershed of the Blackwater
and Mackenzie Rivers.

The material in the glaciofluvial deposit consists of strafified, well graded coarse grained
sands and medium to coarse grained gravels, The organic topsoil layer is generally less
than 1 foot in depth, and supports moderately dense growths of spruce, poplar and birch
ranging in height to 30 feet and in trunk diameter to 12 inches. The adjacent poorly
drained ferrain supports growths of spruce and tamarack.

There are no known critical wildlife areas in the immediate vicinity of Site 190. However,
the Blackwater River is noted for its extensive volumes of potential spawning gravels.

= All weather road 00 Required access

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

CETPITEPS Proposed Gas Pipeline === Proposed Mackenzie Highway
Section of Map No. 95 N Scale: 1:250,000
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The access to the site area from the proposed Mackenzie Highway right-of-way and CNT

pole line consists of seismic cutlines and the access trails cleared during the winter drill-
ing pregram. The best access to the site would be along the western periphery which will
entail the scaling of the relatively steep slopes immediately adjacent to the site area.

DEVELOPMENT

The exploratory drill holes conducted on Site 190 showed the following conditions relative
to the quality and quantity of available granular materials:

- Excellent quality granular materials, varying from poorly graded, medium grained
sands to well graded, medium to coarse grained gravels were encountered to depths
investigated. These sands and gravels are censidered suitable for use in various
construction requirements. The better quality and graded gravels were noted in
the southern portion of the site area in the vicinity of drill holes DH 3 and DH 4,

- The depth of the granular deposits is in excess of 20 feet although an average depth
of 15 feet was used in calculations of volume.

- The overburden material consisting primarily of topsoil is generally less than 1 foot
in depth,
- It is considered that granular materials in excess of 10,000,000 cubic yards are

recoverable from Site 190 and the majority of the granular depos’ - =onsists of
medium to coarse grained sands.

Site 190 is recommended as an excellent source of granular materials and the following

operational guidelines should be considered during the development of borrow pits at
this site.

- The development of borrow pits should be commenced in the southern partion of
the site area if better quality granular materials are required.

- The existing tree growth and related vegetation should be cleared and removed
in accordance with current land use guidelines.

- The organic topseil should be stripped, removed and stockpiled adjacent to the
borrow pit areas in designated |ocations.

” Stands of natural growth should be retained between borrow pit areos in order to
facilitate regrowth through natural regeneration. A buffer zone of adequate
width and breadth should be maintained between the Blackwater River and the
final limits of the borrow pit areas.

= The use of dozers, overhead loaders and conventional ripping equipment should
adequately remove the materic! fram this site.

THAme N
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- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the gctive Blackwater 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 preduction 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 production of concrete agaregates,

- Access roads fo the site should possibly be upgraded to an all weather status to
ensure year round access fo the site area,

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.

- Replocing stockpiled surficial waste material and organic topsoil on the abandoned
recontoured pit areas.

- 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
perennials will result in o semi-permanent cover growth prior to reestablishment
of native species.
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DETAILED DRILL HOLE LOG

SITE NO, 190 HOLE NO. DH-I
DATE: FEB.8, 1973 LOGGED BY: & PEMCAN ol
ORILLING METHOD' B conyehFionar O Aperi i ot ] other:
GEFTH UNITIED Gf:g?qh;?nu;i? SAMPLE| DERTH
(heur] |GRAPH | s MATERIAL DESCRIPTION TYPE | (faus)
sYMBOL | Sras CLASS | CONT
0 : : o =
P EE#-:TES:EEMC’ fibrous, muskeg, <
(4]
2 2 —
SAND: trace silt, medium grained,
poorly graded, occasional pebbles
4 to % inch, rust brown i
6 6 -
SP
i
" NF | L g .|
10 = 10 —
&s
12 12 =
14 14 —
5.0
' TOTAL DEPTH 15.0°
16 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "'72"

GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

SITE NO. 190 HOLE NO. DH-2
DATE: FEB.8, 1973 LOGGED BY: ] PEMCAN O
PRILUNG METHORED - v e ionas D) CIRCGEATIOR [ OTHER:
DEPTH GE?:II:JPE?TJDLCSE E
FiE S&MP E
tear) | GRAPH | UNIFIED MATERIAL DESCRIPTION FYPE | (loan)
sYmMBOL GEN'L | nRC | EsTD
5 SYMBOL CLASS [ coass | conr, 5
R PEAT: organie, fibrous muskeg, 7
[ %‘%&3 Pf o dark brown !
TOPSOIL: some sand and silt,
2 4 ML-OL organic, rootlets 2 -
3.0
SAND: trace silt, fine grained, 4 =
poorly graded, brown
b =
BO——— e ] NF | M g8 -
frequent pebbles to T inch size
from 8.0
10
——1 12
MC
4.0 14 —
' TOTAL DEPTH 14.0'
16 16 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

II7EII
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES
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DETAILED DRILL HOLE LOG

SITE NO. 190

HOLE NO. DH-3
DATE® FEB.8, 1973  |LOGGED BY' [}] PEMCAN O
: R
BRILLING METHOD? [ cowfﬁ'nomm & 'EAII;CSFEE':%EJ [J oTHER:
DEFTH ED GECEI'::;DTIE:JEE 5
WIE 1 AMPLE E
leen) | GRAPH | UNIFLEC MATERIAL DESCRIPTION TVPE | Tteun)
stmpol | SOV GENL | nRcC. | ESTD
CLASS | CLASS COMT, D
PEAT: organic, fibrous, muskeg, ]
| .0—,_ dark brown el
SILT: some sond, organic, roots, 2 —
light brown Vs | M
4.0 4 _
GRAVEL: little sand, predomin-
antly rounded and subrounded
pebbles to 2 inch size, few 6 =
boulders, brown
NF | L a8
10 —
12.0— 12 =
TOTAL DEPTH 12.0"
GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeERVICES "72"




DETAILED DRILL HOLE LOG

SITE NO. 190 HOLE NO. DH-4
DATE: FgB.9,1973  |LOGGED BY: [%) PEMCAN O
s B . comveﬁ'ﬁomn X 3'&551%3% [J oTHER:
“CoNDITIONS
DEPTH SAMP L]
thoary | GRaPH | SNITSD MATERIAL DESCRIPTION | e | (roent
SYMBOL SYMEDL GENL | N.RC EST'D
CLASS | CLASS | conT,
S TOPSOIL: some silf, Tiffle sand, v i
o rown *
SAND AND GRAVEL: medium to
coarse grained, well graded, pre- Z o
dominantly subangular pebbles to
1 inch size, greyish brown MC
i o o5 | 5
GRAVEL: little sand, medium to N | L
coarse grained, well graded, pre-
dominantly subrounded and sub- 6 -
angular pebbles to 1% inch, few
cobbles to 4 inch size, greyish
brown
E —
P
o |10
1.0
TOTAL DEPTH 11.0"
12 = 12
14 — 14—
GOVERNMENT CAMADA

DEPARTMENT OF INDIAN AFFAIRS
ANMD NORTHERN DEVELOPMEMT

GRANULAR MATERIALS INVENTORY

I PEMCAN SeRVICES "72"




DETAILED DRILL HOLE LOG

5[TE_ND. 190 HOLE NO. DH-5
DATE:FgB, 9, 1973  |[LOGGED BY: X} PEMCAN =)
DRILLING METHOD! ) convetionar O &fcSFation [ OTHER:
DEPTH UM IFIED GEUDE{-‘%{I}TPGLEE SAMPLE | BEFTH
[Faat) ;;:LP: GEOUF MTERIAL DESCR]FT!DN o : = TYPRE {foet)
5YMBOL CLASS | crass | cont
oL TOPSOIL: some silt, little sand, s
1.0—, roots, light-brown =
b -

GRAVEL AND SAND: fine to
medium grained, poorly graded,
subangular and subrounded pebbles
of quartzite and limestone to 3 4 -
inch size, greyish brown

GP Vx | L 6 -

10 —

MC

13.0

TOTAL DEPTH 13.0°

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY EF‘EMEAN SERVICES 72
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SUMMARY OF LABORATORY TEST DATA

Sample Location: 190/DH 1 190/DH 2
Sample Depth (Feet): 10-11 12-13
Moisture Content (95): 1.9 14.8
lce Content (9): - -
Organic Content (96): - -

GRAIN SIZE DISTRIBUTIO N:

Grovel Sires Sond _ Sirge Silt Sizen Glay Sires
Coorse [Medlum [Fing Gogran| Medium [ Fine
Seive Sizes
) el "4 *i0 “20 ™p"s0%o00 %200
| I nall 100 I O 2 L1 11 L]
i TN Tl EERE [ [T
90 c -
! i I
BO %\ | | i?l\;
H_\‘*: | Eg} Fa
[ 1 | i il =
b i = R Y | = e W | WY
' - ' I X AN
=S | W L N
= | 1 | i |
- L
i I | T IS 1T NI 1
& | | ' S]] (14 1
[ =4
£40 u T,
S | Ty i
= 1
& 3 | N 11 R
- [ T =1l
&20 | T = L. ' i
| ! |3 1im T4 |
b . My IERANEE . Pl
= | T I I ! HITIN [11] I 1
190 o -0 o [a e ]] o000 Q-00M
Grain  Sire — Millimetras
AR e FINE AGGREGATE
==—mmme———— Porticle size |imite of frost susceptible materials

PETROGRAPHIC ANALYSIS:




SUMMARY OF LABORATORY TEST DATA

Sample Location: 190/DH 4 190/DH 5 190/DH 5
Sample Depth (Feet): 3 ? 12.0
Meoisture Content (%): 1.0 = 0.9
lce Content (%): - - -
QOrganic Content (3); - 1.2 -

GRAIN SIZE DISTRIBUTIO N:

Gravel 5i Sond  Sizas 5111 Sires ¢
i A Coarse _i!fl:dlurn Fine Coprae | Medium | Fine olay, ees
| Salve Sizes
ook fﬁ. I e i T U O 1 W1 e o T e o
| | N | . 1T T T
- 1 1Y | % | kY Il | 1 ™% | ] ]
y R Y | |
1 N, ]
80 i!. 1\\ \\ | -! e | ] |
X o I N | |
Y i = (] |
e . *, [ LN | |
= \l K i e T
5 1Y _,.--DI-'! 5%, L) T
=k X (9 ~ 53 . ST
. A\ i N I 1T RE
8 kN a— D H 4 ) | [T ]
z 40 & ] L
f\\ | ALH| I
= I | I~ I i
330 I \ | = I N
n'_zu | i "\-\ l|I||I hh'_u.‘ . | \‘E
s el | 1
10 i 1 | iy /] | T |
LI g MITINE ] | TTHE | TH e |
o [ 1] | [h e = i | ! | INEE]
100 10 0 o1 -0l ool 0-00al
Grain  Size — Millimaires
AG%DHAEHES.&ETE FINE AGGREGATE
—=====—=——= Porlicle size limits of frost susceptible moterials

PETROGRAPHIC ANALYSIS: (190/DH 5 @ 9) Hardness
Quartzite 66.1% 7-8
Limestone and delomite (sound) 18.9% 6-7
lgneous 14.0% 6=7
Chert 0.3% 6-7
Deleterious

Siltstone and sandstone 0.7% 6-7
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SITE NO. 191

Located on the northern crest line of the Blackwater River and 2 miles east of the proposed
Mackenzie Highway af Mile 492, Site 191 consists of a large glaciofluvial plain,

Type of Material: Sand and Gravel; varying gradation, well graded, stratified.

Estimated Volume: 20,000,000 cubic yards.

Assessment: Excellent quality granular materials suitable for most construction
requirements; Site 191 is recommended for future development.
Access fo this site is difficult because of major river crossings which
are required.

————— Al| weather road ssesssaseenes Reguired occess

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

=rsasssenens Proposed Gas Pipeline s o= o = = Proposed Mackenzie Highway
© DH Drill Hole TP Test Pit

Airphoto No. A22859/35 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site 191 is located 3 to 4 miles upstream on the Blackwater River and 2 miles east of the
proposed Mackenzie Highway right-of-way at Mile 492. The site consists of a large glacio-
fluvial plain which borders the northern crest line of the Blackwater River channel. The site
encompasses an area approximately 2 miles in length and averages 1 mile in width. Site 191
is relafively flat but slightly elevated above the adjacent terrain to the north which consists
of a glaciclacustrine plain exhibiting thermally sensitive terrain conditions as characterized
by shallow lakes, ponds and muskeg bogs. The Blackwater River channel forms the southern,
eastern and western boundaries of the site area ond the stream bed is located 100 to 150 feet
below the glaciofluvial plain.

The material in the glaciofluvial depeosit consists of stratified, well graded coarse grained
sands and medium to coarse grained gravels. The organic topsoil layer is generally less

than 1 foof in depth, and supports moderately dense growths of spruce, poplar and birch
ranging in height to 30 feet and in frunk diameter to 12 inches. The adjocent poorly drained
terrain supports partially stunted growths of spruce, tamarack and willow.

-r""'ﬂﬁu_’.ﬂl'“' S __.--x_.l =

T
LEGEND
e All weather rood = e Required access
————— Existing trails and cutlines  -——-——- Site limit
AREEEEREEEES Frﬂpﬁﬁﬂd Gﬂ's PiPE”nE —— e — FmpnﬁEd MﬂCkEHZiE Highwd}f
Section of Map No. 95 N Scale: 1:250,000
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There are no known critical wildlife areas in the immedicte vicinity of Site 191. However,

the Blackwater River is estimated to contain in excess of 1 million square yards of potential
spawning gravels.

The access to the site area is quite lengthy and invelves o major river crossing of the Black-
water River or its tributary to the west. The total haul distance to the Mackenzie Highway
right-of-way may vary between 6 to 14 miles depending on the direction from which the
site area is approached. In addition, any proposed access to the site will require the trov-
ersing of terrain cenditions which are sensitive to thermal erosion if the organic vegetation

cover is excessively disturbed. The proposed gos pipeline right-of-way traverses the entire
site area.

DEVELOPMENT

Although o comprehensive drilling program on Site 191 had been planned, the presence of
open water in the Blackwater River and its major tributary to the west of the site area prev-
ented access to the site at the time of the winter drilling program. However, a number of
exposures along the north bank of the Blackwater River, immediately adjacent to the south-
ern perimeter of the site area were field checked during the preliminary reconnaissance and
showed the following conditions relative to quality and quantity of evailable granular mat-
erials.

- Excellent quality granular materials consisting of well graded sands and gravels of vary-
ing gradation were noted in the exposures. These sands and gravels are considered
suitable for use in most construction requirements,

- The depth of the granular deposits is in excess of 20 feet although an average depth of
15 feet was used in calculation of volume.

- The overburden material consisting primarily of topsoil is generally less than 1 foot in

depth.

- It is considered that granular materials in excess of 20,000,000 cubic yards are re-
coverable from Site 191.

Site 191 is recommended as an excellent source of granular materials, especially for any
fill requirements in the construction of major utilities. Following operational guidelines

should be considered during the development of borrow pits at this site.

- A major river crossing of the Blackwater River or its tributary to the west is required
if material is to be removed in the construction of the Mackenzie Highway road baose.

- The existing tree growth and related vegetation should be cleared and removed in
accordance with current land use guidelines.

191-3



)
PEMCAN SERVICES

- The organic topsoil should be stripped, removed and stockpiled adjacent to the borrow
pit areas in designated locations.

- Stands of natural growth should be retained between borrow pit areas in order to facil-
itate regrowth through natural regeneration. A buffer zone of odequate width and

breadth should be maintained between the Blackwater River and the final limits of the
borrow pit areas.

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

-  Operating procedures during borrow pit development should be mointained whereby
surficial waste materials do not drain into the active Blackwater River channel.

-  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 agaregates 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 properfies of the
granulor 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 fo provide general drainage that is compatible with the
natural drainage of the adjacent terrain.

- Replacing stockpiled surficial waste material ond organic topsoil on the abandoned
recontoured pit areas.

- 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 resulf in @ semi-permanent cover growth prior fo reestablishment of native

species.
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SECTION A-A'

more thaon
20 fL

more than
OO ft.

Sloughing

NOT TQ SCALE

Biackwaoter

River v

Soil Types:
I.  Several inches thick peat layer overlying shallow layer of silt end sand.
2. Gravel and sand, well graded, occasional cobbles.

3. Silt, sand ond clay mixture with scattered pebbles - glacial till.





