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PREFACE

The Government of Canada anticipated the potential need for extensive volumes of
granular material for proposed major construction projects in the area of the Mackenzie
River Valley and initiated an investigation of granular materials in this region during

1972 and 1973,
In September, 1972 the Department of Indian Affairs and Northern Development
engaged PEMCAN Services 72" to conduct Stage 1 of the Territorial Granular

Materials Inventory. Stage 1 is defined as the area from Fort Simpson to Fort Good

Hope, N.W.T,
The objectives of this investigation were specified as:

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

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

Norman, Norman Wells and Fort Good Hope.

Part 2:  An investigation of the availability of granular material deposits in the

intermediate areas between the respective communities,

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

community area reports and a summary section,

The Terms of Reference specified the following definitions and procedures:
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"Granular Material* is defined as all naturally occurring 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 to its suitability as a construction material. Recommenda-
tions shall be substantiated by including results of tests on applicable
material samples; these tests include:

Grain size distribution

Petrographic analysis

Moisture content

Ice content

Organic content

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

high priority granular material and bedrock quarry sites).

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

several pits can be developed in the same general area.

d)  Evaluate the best access routes from prospective 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 ond reporting the deposits within

the Study Area.

5.  ldentification 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. I satisfactory granular materials are not availcble within the designated Study
Area around the communities, then recommendations pertaining to either alter-
nate sources outside of these areas, or bedrock quarry development will be

required.

The successful completion of this study was enhanced by the cooperation and contributions
of the respective Territorial Land Use Agents and other Federal and Territorial Govern-
ment personnel including the Federal Department of Public Works 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

Working Group.

iti



NOILLYNTYAI — ADONOQOHLIN

llllllll'll'lllllgll




@ PEMCAN SERVICES

INVESTIGATION PROCEDURE

Pertinent geological information wos compiled for the study from correlation of previous
reports of investigations conducted within the Study Area. These included Geological
Survey of Canada reports and open files; pipeline route investigations, previous PEMCAN
studies and field investigations, and personal communication with noted authorities of the
region. The surficial geology map shown in Figure 1 has been derived from both the afore-

mentioned information and field observation data.

Airphoto interpretation of potential sources 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
roads. Pertinent perts of these airphotos have been reproduced and used as location plans
for catalogued sites.  Air mosaics showing revised route locations for the Mackenzie
Highway were provided by The Federal Department of Public Works or their respective

engineering consultants.

The preliminary field work, carried out in September and October, 1972, commenced with
cerial reconnaissance in order to select prospective sites. Selected sites were then investi-
gated by means of test pits which were excavated manually, logged and sampled to depths
of eleven feet below the ground surface. Natural outcrops were also catalogued and re-
spective samples secured. On the basis of the airphoto interpretation and preliminary

field reconnaissance, SitesW 1, W2, W3, W5, W 6 and W 13, were investigated in
further detail during the winter drilling program in February, 1973. Additional field

test drilling of Sites W 1, W 2, W 5, W 6 and W 13 was conducted by the engineering
consultant for The Federal Department of Public Works, in conjunction with their geotech-
nical study for the Mackenzie Highway route in this area. The data from their investi-

gation has been incorporated in this report.

The potential quantities of available granular materials, availability of existing access
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roads, drainage conditions, wildlife implications and the distance from the community were
considered for selecting sites for more detailed investigations. Some of the smaller or more
marginal deposits have been recorded but were not studied in detail because of remoteness

from the community or planned utilities. These sites as well as those which were ultimately

assessed as "Not Recommended” are designated by the suffix "X" after the site number.

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

samples were tested for resistance to mechanical abrasion.

A total of twenty sites were catalogued in the ten mile radius of Wrigley (Figure 2). Of
these, fourteen sites were investigated to a greater detail by means of test pits and six sites
by means of drill holes. Additional sites were investigated by Geological Survey of Canada
personnel and partial information from their studies is incorporated in this report. Ten sites
that are not recommended for development are identified in Figure 2 by the suffix "X" be-

hind the site number.

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 individ-
val deposits are based on airphoto interpretation, field reconnaissance and field drilling
records. Except on sites where drill holes penetrated the total depth of the granular deposit,
the average thickness of individual deposits was generally estimated from morphological and
geological features or with respect to thickness indicated by natural outcrops.  However,
the estimated volumes should be conservative since adjustments were made for variables

such as drainage conditions and sloping grounds along the outer limits of the deposit.

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 Study Area 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

ond cuts into the Plain at the Mount Gaudet massif.

The Mackenzie Plain is primarily covered by moroinal 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 glac-
iers, melt waters and subsequent development of recent droinage patterns has resulted

in numerous channels, gullies and stream courses incised below the glaciated plain.

The bedrock within the Mackenzie Plain region is mostly covered by thick layers of
unconsol idated material, except for occasional exposures in walls of deeply incised
valleys. The bedrock consists of Devonian calcareous sandstone on the west bank of
the Mackenzie River and shale, siltstone and sandstone of the Fort Simpson Formation

on the east side of the river.

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 Mack-
enzie River. Numerous exposures of Devonian limestone of the Nahanni Formation,
with inclusions of 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 center 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
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of erosional gorges.

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

drained terrain contains a thicker organic section and scattered muskeg bogs.

Main landforms and geologic features,including major faults, are illustrated by Fig-
ure 1. A series of highly mineralized, thermal springs is associated with these faults

at Mount Gaudet and Roche Qui Trempe a I'Equ.

Glaciolacustrine deposits; consisting primarily of silts and fine grained sands, as
well as morainal deposits, consisting of sandy and clayey silts with fow gravel con-
tents are poor sources of granular deposits. Silty and sandy materials contained in
floodplains along the Mackenzie River and within stream channels in the western half
of the Study Area are also of very poor quality with respect to construction require-
ments. These deposits usually have high water tables or ice content, especially if

covered by thick layers of organic soil.

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 there are three main geomorphologic forms in which natural gran-

vlar moterials occur:

- Alluvial floodplains, fans and braided stream channels on the east side of the
Mackenzie River which contain coarse, heterogeneous and irregularly stratified

material.
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- Terraces on both sides of the Mackenzie River which represent major sources of
good quality sandy gravel. The townsite and the airport are located on the

largest terrace in the Study Area.

- 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 part-
icles. Colluvium, which covers shale and sandstone bedrock on the west side of
the Mackenzie River is of less desirable quality for granular material require-

ments.

The bedrock exposed on the western flanks of the McConnell Range is suitable for

manufactured aggregates.

The Study Area lies within the discontinuous permafrost zone. Excess ice is fairly
common in fine grained, poorly drained glaciolacustrine and glaciofluvial deposits
whereas little or no excess ice exists in coarse and well drained deposits. The aver-
age depth of the seasona! freezing and thawing cycles is about two to five feet; how-
ever, these depth values will vary according to the drainage and type of material at

respective sites.



TERRAIN PHOTOGRAPHS

Western slopes of Mount Gaudet and Roche Qui Trempe a
I'Equ; area of scree and talus deposits and thermal springs

(Ref. Site W 16X).

Typical high terrace deposit extending southward along the
Mackenzie River from Wrigley townsite (Ref. Site W 5).
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ENVIRONMENT

The ten mile Study Area around the community of Wrigley encompasses all of the lands
that are included in the "Proposed Development Control Zone” as shown in Figure 2.

It is proposed by the respective Federal and Territorial Governments that management
of lands within this Zone will be transferred from Federal to Territorial control. Federal

projects such as buildings, highways and airports would be excluded from this transfer.

The Wrigley Study Area is geographically located in an area that offers considerable
use and development of both water and land environments. Based upon various comp-
onents including those of fandforms, water, natural vegetation and aesthetics, the
Study Area is rated relatively high in terms of recreation and terrain values. This is
particularly true on the east side of the Mackenzie River where the terrain and it's
associated vegetation varies from river floodplains along the Mackenzie to mountainous

uplands in the McConnell Range of the Franklin Mountains.

Terrain sensitivity and reaction to modification is less pronounced in the Wrigley
Study Area than in regions further to the north because, in general, the occurrence

of permafrost is more discontinuous and at greater depths.

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 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 areqa, generally

contain less ground ice content. Localized contrasts in material type and ice content
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is sometimes evident between well drained slopes and low depressions. This terrain in
general exhibits minor to moderate susceptibility to thermokarst, ground ice slumping

and gullying. Usefulness of till material as fill is usually limited by its ice content.

Upland mountainous terrain, as characterized by rock outcrops or bedrock thinly cov-
ered 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 con-
tent. Creep, slides and rock falls are common on steep slopes in this terrain as are mud-

flows and flash floods.

In general, the more favorable granular material sites in the Wrigley Study Area tend
to be located on geomorphic features that contain relatively minor amounts of ground
ice. Therefore, properly managed development procedures should minimize the det-
rimental terrain reaction fo acceptable levels. In many cases, the access routes to
these sites will traverse areas of low wet terrain that generally will contain higher
ice contents and will therefore, be more susceptible to adverse reaction when distur-
bed. In these cases, sound development procedures such os the incorporation of
protective measures for retainment of vegetation ground-insulation layers and the
establishment of adequate fill materials for access roads will limit detrimental terrain

reaction to satisfactory levels.

Vegetation

In the Upper Mackenzie Valley the Boreal forest region of Canada is restricted to a
narrow band that extends along the Inner Mackenzie Valley. The Wrigley Study Area

lies within the southern reaches of this Boreal forest zone.

The dominant tree species in the Study Area are black and white spruce, tamarack,

birch, and occasional poplar and pine. Deciduous species in this area are more
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pronounced as a vegetation cover than in regions to the north because of the increased
occurrence of poplar growth. The vegetation in the Wrigley area is, in general more
resilient and therefore, less susceptible to severe damage than regions further north.
The ground cover is predominantly mosses, lichens, sedges, herbs and shrubs. The
vegetation ranges from commercial growths on river islands and alluvial flats to scrub-

by growth and treeless muskeg.

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 tamarack. Well drained sites support white spruce, birch and

occasional poplar and pine.

Benchland areas that are underlain by fine-grained materials with shallow permafrost
generally support poor growths of spruce and tamarack and in some cases, willow and

alder. Well drained benchland areas are generally characterized by well developed

growths of birch, 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 Study Area, natural regrowth of vegetation on existing trails and cut-
lines indicates that, for the most part, regeneration of disturbed areas will occur esp-
ecially 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 short and long term seed stocks in order to promote growth

cover prior to reestablishment of natural vegetation,
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wildlife

Wildlife species that are characteristic of both Boreal forest and Arctic tundra utilize
the Wrigley Study Area and adjacent regions. For the most part the utilization of this
area by wildlife, waterfow! and fishery resources is based upon seasonal migration
patterns that parallel the Mackenzie River Valley. Except for the extreme southwest
portion, the entire Wrigley Study Area is classified as an important wildlife region by
the Canadian Wildlife Service. In addition, the western part of the Study Area is

designated as a critical wintering range for woodland caribou (Figure 2).

The entire Study Area, except for the extreme western portion, is within the broad
flyway that is utilized by various waterfowl species during spring and fall migration.
Wildlife resources are hunted and trapped by local residents throughout most of the
region west of the Franklin Mountains. Muskrat, marten, mink, beaver and lynx are
the most common pelts. The island and bonk areas of the Mackenzie River are hunted

for moose.

The west central portion of the Study Area on the west side of the Mackenzie River is
classified as a critical wintering range for woodland caribou (Figure 2). This area,
roughly paratleling the drainage basin of the Wrigley River, is considered to be the

eastern extension of the caribou wintering range.

Fishery resources in the Wrigley Study Area are predominantly found in the Mackenzie
River and its tributaries and include both resident species and those that seasonally
migrate through the respective river systems. A designated domestic fishing area that is
utilized by the local residents is located in the Mackenzie River approximately 2% miles

downstream from Wrigley townsite.

Three archeological sites are recorded and located within the Study Area. One site is

located immediately south of Wrigley airport on the east bank of the Mackenzie River.

10
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The other two sites are located at the north end of the Study Area on the east and

west banks of the Mackenzie River near Roche Qui Trempe a I'Eau (Figure 2).

11
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RECOMMENDATIONS AND CONCLUSIONS

The recommendations end conclusions, which are presented herewith, have been based
on airphoto interpretation, office literature studies, preliminary field reconnaissance

work and detailed field drilling data.

The approximate quantities of granular materials required for the Wrigley community as
specified in the Terms of Reference received from The Department of Indian Affairs and

Northern Development, are outlined as follows:

Fine groined aggregates (Sand) ................ ceeeeesses 25,000 cubic yards
Coarse grained aggregates (Gravel).......................35,000 cubic yards
Maoterial suitable for building pads, roads,
airstrips, etc. vvvireiiiiiiriiiiiianisnenseesae. 500,000 cubic yards
The results of the completed study indicates that extensive quantities of excellent quality
granular materials which are suitable for the requirements of most construction purposes
are available in the immediate vicinity of Wrigley. The following sites are recommended

for development of granular materials in the Wrigley Community Study Area.

Site W 5: This site which is approximately three miles in length and one-half mile
in width encompaosses the Wrigley townsite and airport. Therefore, access
to future borrow pit areas from the Wrigley townsite for the development

of quality granular materials is excellent.

This site has an estimated quantity of 3,000,000 cubic yards of coarse to
medium grained, well graded gravels which are suitable for most con-
struction requirements. It is considered that screening, crushing and
washing operations may be necessary to process the pit run gravels for

production of concrete and surface course aggregates.

Site W 5 has excellent existing access to Wrigley townsite and is considered

12
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Site W 7:
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to have sufficient quantities of granular materials to supply the current
specified requirements for the community. An existing borrow pit is
currently operated for granular materials in the southeast portion of the

site,

The detailed assessment and recommendations for the proposed development
and exploitation of granular materials from Site W 5 are outlined in the

Site Description section of the report.

Located four to five miles southeast of Wrigley, these two sites consist

of a large river terrace on the east bank of the Mackenzie River.

Sites W 1 and W 2 are estimated to contain a volume in excess of
45,000,000 cubic yards of medium to coarse grained, well graded gravels
which are suitable for most construction requirements and can be developed
and exploited for additional granular material requirements if the needs

of the Wrigley community and associated facilities become substontially

increased,

The existing winter road and the proposed Mackenzie Highway ensures
excellent existing and future access to potential borrow pit development

areaqs,

The detailed assessment and recommendations for the proposed development

and exploitation of granular materials from Sites W 1 and W 2 are outlined

_in the Site Description section of the report.

Located approximately one mile northeast of Wrigley on the south bank of

Hodgson Creek, Site W 7 consists of a river terrace.

13
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Site W 7 has an estimated quantity of 250,000 cubic yords of well graded
sand which can be utilized in the production of excellent quality fine
concrete aggregcte; It is considered that concrete sand in the pit run
condition can be recovered from this site. However, the production of
concrete sand from other sites more accessible to the community in con-
junction with the development and exploitation of other types of granular

materials may be more economical and equitable.

The detailed assessment and recommendations for the proposed development
and exploitation of granular materials from Site W 7 are outlined in the

Site Description section of the report.

Site locations and physical and environmental data on each site within the Wrigley Community
Study Area are tabulated and presented in map form on Figures 1 and 2 respectively. A

synopsized tabulation of pertinent information for each site is tabulated and noted on Figure
2-

The table in Figure 2 presents a tabulation of pertinent data relative to the sites investigated
within the Study Area. Each potential site is evoluated in terms of material type, suit-
ability of material, estimated volume, recoverable depth, overburden characteristics, ground
ice content, drainage, method of exfraction, haul distance, environmental considerations

and assessment.

ESTIMATED VOLUME is calculated by means of various parameters including drill hole and
test 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 case of bedrock, projected stratigraphic thickness.

GROUND ICE CONTENT is reported as high, medium or low by visual inspection of both
14
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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

community centre.

ENVIRONMENTAL CONSIDERATIONS include any salient factors related to wildlife,
waterfowl and fishery resources, archeological sites and potential terrain sensitivity of the
site and adjacent areas including proposed access routes. If any environmental implications
are considered to exist at a particular site they are synopsized in this column. Further com-
ments 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 future development of potentially recoverable

granular materials at each site investigated in the Study Area.

These recommendations are based upon an assessment of all known data on each respective
site including location, access, physical charocteristics, environmental considerations,
development procedures and quantity, quality and suitability of material as related to

projected granular material requirements for the community.

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

Site Description section of the report.

15
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MATERIAL TYPE ESTD OVERBURDEN
SUITABILITY |ESTIMATED| RECOV. GROUND METHOD | HAUL ASSESSMENT
SITE OF VOLUME | DEPTH DEPTH ICE OF | DIST ENVIRONMENTAL OF
NO. |DESCRIPTION| SYM MATERIAL (cu.yds) | (teet) | TYPE | (feet) | DISPOSAL |(Content)| DRAINAGE |EXTRACTION|(miles)| CONSIDERATIONS SITE
w1 Gravel; sandy GW All Construc- 5,000,000 +20 Topsoil + Strip & Low Good to South | Conventional 5% No Critical Recommended for
tion Aggregates Stockpile Wildlife Areas Development
w2 Gravel; sandy GW All Construc- 40,000,000 +25 Topsoil + Strip & Low Good to East Conventional 4 No Critical Recommended for
tion Aggregates Peat Stockpile and West Wildlife Areas Development
& Silt
W3x | Gravel GM- | Marginal 1,000,000 3 Topsoil | +* Strip & Low Into Stream Conventional 6 No Critical Not Recommended
& Silt ML General Fill Waste Channel Wildlife Areas
W 4X Bedrock . All Construc- Unlimited - None . - ND Surficially Quarry 2% No Critical Not Recommended
Limestone tion Aggregates Well Drained Wildlite Areas
W5 Gravel; sandy GW All Construc- 10,000,000 +20 Topsoil | +1 Strip & Low Good to West | Conventional 0 Adjacent to Townsite Active; Recommended
tion Aggregates & Silt Stockpile & Airport for Development
wWeé Gravel: sandy GW All Construc- 1,000,000 +25 Topsoil +1': | Strip, Waste | Lowto Good to North | Conventional 4 No Critical Wildlife Possible
tion Aggregates & Silt & Stockpile | Medium with Thawing Areas; Adjacent to Future Development
Active Stream
w7 Sand & Gravel| SW- [ Sand for Con- 250,000 +10 Topsoil Strip & N.D Good Conventional 1 No Critical Possible
GW crete Aggregates & Silt Stockpile Wildlite Areas Future Development
W 8X | Gravel & Sand| GW- | General Fill N.D +5 None None Into Stream Conventional 1 Severe; Within Not Recommended
SW o - Channel with Possible Active Stream Channel
Dredging
we Gravel; sandy GW | All Construc- N.D. _ Topsoil | +1 Strip, Waste | None Fair to West Conventional 9 No Critical Possible
tion Aggregates & Silt & Stockpile Wildlite Areas Future Development
W 10X | Gravel; sandy | GW | Base & Surface 300,000 | +5 Topsoil 3 Strip, Waste | N.D Fair to South | Conventional Ve No Critical Wildlife Not Recommended
Courses & Silt & Stockpile Areas; Adjacent
General Fill to Stream
W11 | Gravel;sandy | GW | All Construc- 150,000 | +4 Topsoil | + Strip & None Good to West | Conventional 1% | No Critical Wildlife Possible
tion Aggregates Stockpile Areas; Domestic Fishing | Future Development
Resources Area
W12 | Gravel;sandy | GW | Base, Surface 600,000 | +10 Topsoil | + Strip, Waste | None Good to West | Conventional 2%: | No Critical Wildlife Possible
Courses & Silt & Stockpile Areas; Domestic Fishing | Future Development
General Fill Resources Area
w13 Gravel; sandy | GW All Construc- 1,000,000 +5 Topsoil 1 Strip, Waste | None Fair Conventional 2" | No Critical Possible
tion Aggregates & Silt & Stockpile to Northwest Wildlife Areas Future Development
W 14X | Limestone General Fill 250,000 +5 Topsoil + Strip & N.D Good to South | Conventional 7 Adjacent to Mackenzie Not Recommended
Fragments . Stockpile River; No Critical
Wildlife Areas
W 15X | Bedrock All Construc- Unlimited +100 Collu- +1 Strip & N.D Surficially Quarry: 8 Thermal Springs, Not Recommended
Limestone & o tion Aggregates vium Waste Well Drained Blasting and Fault Zones
Dolomite Crushing
W 16X | Gravel General Fill 1.000.000 +30 Topsoil + Strip & None Good to West | Conventional 9 No Critical Wildlife Not Recommended
Limestone - Stockpile Areas; Thermal Springs
Fragments
W 17X | Sandstone & Marginal N.D Collu- +1 Strip & N.D Good Conventional 5 Critical Wintering Not Recommended
Shale - General Fill - vium Waste Possible Range for Woodland
Fragments Blasting Caribou
W 18X | Sand & Silt SM- Not Suitable N/A Topsoil Y N.D Poor 2 Critical Wintering Not Recommended
ML — - Range for Woodland
Caribou
W 18X | Sand: silty SP- | Not Suitable N/A _ Topsoil | +1 None Good to East - 2 No Critical Not Recommended
SM & Silt Wildlife Areas
W20 | Gravel, Sand GP- Marginal 200,000 +10 Topsoil +1 Strip & N.D Good to North | Conventional 5 No Critical Possible
& Silt ML General Fill Stockpile Wildlife Areas Future Development
Notes

ESTIMATED VOLUME (N/A)
GROUND ICE (content)
DRAINAGE

METHOD OF EXTRACTION

HAUL DISTANCE
SITE ASSESSMENT

ND

Not applicable because the site does not contain materials of granular quality
Rating and depth figures are inferred from specific test pits or drill holes
Rating as shown generally refers to drainage conditions within the site
Conventional” indicates use of standard excavation equipment such as dozers, overhead
loaders, backhoes, light rippers
Is distance from site to community along existing or required access
Active" indicates site is currently or periodically being used

Not determined

LKL -
?
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cacccccaaccc

LEGEND
“Bedrock escarpment
~Cone or fan
Talus
‘Archeological site
Esker
Spring
----------- Borrow pit () in operation (b) abandoned
‘Dune
oo Existing trails and cutlines
~Fishery resources
Wildlife resources
‘Waterfowl resources
------- Development control zone
~Site location (granular material)
“Proposed Mackenzie Highway

Proposed gas pipeline

------ ---Defined boundary

Approximate boundary
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SITE DESCRIPTIONS - WRIGLEY STUDY AREA
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SITE NO. W1

Located approximately 53 miles southeast of Wrigley, Site W 1 consists of a partly
eroded terrace on the east bank of the Mackenzie River at the confluence of Smith
Creek.

Type of Material: Gravel; coarse, well graded, some sand.
Estimated Volume: 5,000,000 cubic yards

Assessment: Excellent quality material for production of various categories
of aggregates for construction requirements. Site W 1 is
recommended for development as a source of granular materials.

== == Al| weather road e -+-++- Required access
————— Existing trails and cutlines  -=——:=——"Site limit
ssssessnnsss Proposed Gas Pipeline + = e = = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP  Test Pit
Airphoto No. A22889/113 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site W 1 is located approximately 5% miles southeast of Wrigley on the east bank of the
Mackenzie River at the confluence of Smith Creek. The site consists of a partly eroded

~terrace along the northwestern bank of the deeply incised channel of Smith Creek. Site

W 1 encompasses an area of approximately 4,000 by 1,500 feet.

The cliffs along the Mackenzie River and Smith Creek channels, rise 70 to 80 feet above
the flowing water level and expose coarse gravel within the upper section of the cliffs.
The gravel is well graded with some sand and traces of silt and is considered suitable for
the production of most construction aggregates. The gravel from this site is quite resist-
ant to abrasive action. An organic topsoil layer, 13 to 2 feet thick, mantles the entire
site area. This topsoil layer supports dense growths of spruce, poplar, birch and occas-
ional pine ranging in height from 20 to 50 feet and 3 to 15 inches in trunk diameter. The
understory growth consists primarily of moss and small brush.

The site is within the broad migration flyway that is utilized by waterfow! during the spring
and fall. '

The access to the site currently consists of the winter road which flanks the CNT pole

line and traverses through the center of the site. This road can be easily upgraded to an
all weather status because it runs across another gravel terrace which extends to the town-
site. The general drainage of the adjacent terrain is in an easterly direction into the
watershed of Smith Creek.

DEVELOPMENT

The exploratory test pits and drill holes carried out on Site W 1 confirmed the following
conditions relative to the quality and quantity of granular materials:

- The in situ gravels are well graded, medium to coarse grained and are very low in
silt content. In addition, laboratory tests indicate these gravels are quite resist-
ont to mechanical abrasion.

- The gravels are of excellent quality and are considered to be suitable for the pro-
duction of all aggregate categories for construction requirements.

- The overburden, consisting of topsoil and fibrous peat layers, is relatively shallow,
ranging in depth from 3 to 3 feet.

- The drill holes were extended to a maximum depth of 15 feet but did not penetrate
through the gravel stratum. The ground ice content in the frozen gravels is very
low.

Sité W 1 is considered to be an éxcellent séurcé of granular materials for the community

of Wrigley.
1-2
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The following operational guidelines should be considered if this site is developed for extrac-
tion of granular materials:

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

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

- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain into the active Smith Creek or Mackenzie River
channels.

- Relative to granular deposits immediately adjacent to Smith Creek or Mackenzie
River, the development procedures should be commenced at the site area farthest
removed from the water course. A vegetation buffer zone of adequate height and
breadth should be maintained between the stream and the final limits of the borrow

pit.

- A bu.ffer- zone of existing tree growth and related vegetation should be retained be-
tween borrow pit areas and the winter road or proposed Mackenzie Highway.

- Stands of natural growth should be retained between borrow pit areas in order to pro-
mote natural regeneration after abandonment.

- Generally, dozers, overhead loaders and standord ripping equipment should be adeg-
uate for the removal of material from this site. The in situ ground ice content is not
considered to be a detrimental factor in the development and exploitation of granular
materials from this site.

- The production of quality surface course and concrete aggregate material is consid-
ered possible by utilization of the granular materials from this site. However, a
screening and crushing operation will have to be considered to produce aggregates
to meet specific construction requirements for quality aggregates. In addition, a
washing operation may be necessary to reduce the silt content for fine concrete
aggregates.

- Additional laboratory tests to evaluate specific physical and chemical properties of
the granular material is recommended, if material from this source is considered for

the production of concrete aggregates.

- If the winter road is considered for the primary access to this site, then necessary
upgrading procedures will have to be undertaken.

- The proposed Mackenzie Highway, when completed, would provide excellent all
weather access to the community.

1-3



@ PEMCAN SERVICES

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



Unfrozen

(GW)

Unfrozen

DETAILED TEST PIT LOG

0.0

5.0

10.0

4.0

Topsoil ; organic, roots

Gravel; some sand, trace silt, brown,
frequent cobbles

Gravel; some sand, trace silt, grey,
scattered cobbles, infrequent cobbles
of weathered granite

Topsoil; organic, dark brown, roots

Gravel; some sand, coarse, medium
brown, infrequent cobbles



DETAILED TEST PIT LOG

W 1/TP 3
0.0
(OL)
— 3.0
el
N
o
5
: (GW)
9.0

Topsoil; organic, little silt
and sand

Gravel; some sand, trace silt,
brown, frequent cobbles.
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DETAILED DRILL HOLE LOG

SITE NO. w1 HOLE NO. pH-i
DATE: FEp, 11, 1973 |LOGGED BY: ) PEMCAN 0
DRILLING METHOD: [ o onyehTional X ERcOtaiion [ OTHER:
DEPT GE%"PJJ%D”'IQ'NCSE SAMPLE
H LE| DEPTM
troan | SRATM | MATERIAL DESCRIPTION R N oy 10 O
STMBOL CLASS | cLass | conr.
0 _’I}"T= 0
Nf | VL
GRAVEL: some sand, medium
2 to coarse grained, well graded, 2 7]
frequent boulders, rust brown.
GW (Approx. 55% of the pebbles
4 — were crushed or broken during 4 -
drilling)
6 . 6
G.5.
Q.
8 7 Pt 87
10 7 10 -
14 14
: 15.0
TOTAL DEPTH 15.0 )
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

e

I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. w1 HOLE NO. DH-2
DATE: pEp. 11, 1973 |'OGGED BY: ) PEMCAN [
BRILIING METHOD [ (o Aonuas B0 AH-IEEEE, O ormer
DEP GE%%%?TIO:‘%E SAMPLE
TH AMPLE] DEPTH
trean) | SRAPH e our MATERIAL DESCRIPTION o e Leora ] Y7 [ thens
SYMBOL CLASS | CLASS | CONT.
0 ‘ 0 —
D N’f PEAT: organic, fibrous, muskeg Vx | M
' 0.5
2 2
4 GRAVEL: some sand, well graded, 4 -
medium to coarse grained, frequent
boulders, rust brown Nf | VL
8 «qzpogt 0 p---- 8 -
~ becoming predominantly sandy MC
with pebbles to 3" at 8.0
to 10,0’
10 qgpell  f---- 10 S
12 t2.0 12
TOTAL DEPTH 12.0
14 — 14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

@ 1] ”
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. w 1 HOLE NO. C A

DATE: fgg, 17, 1973 [LOGGED BY: (] PEMCAN (R ACRES CONSULTING

DRILLING METHOD: 4] CONVEﬁIllgIONAI. O é".'.'z‘cﬁf‘i’%’.‘éﬁ. (J OTHER:

DEP GE%%%?T!OI‘ICSE SAMPLE
TH MPL DEPTH

O Kol I MATERIAL DESCRIPTION o Toee Teor ] 1o | themn)

SYMBOL cLass | cLass | conr.
0 0
Brown silty Sand and Gravel

| SW Nf -
2 2 -
3 3 4
4 4 -
5 5.0 5 4

END OF HOLE 5.0

would not remain open
casing

Material kept caving and hole

to use

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS [INVENTORY

' PEMCAN SERVICES 72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W1/TpP 1 W1/TP 3
Sample Depth (Feet): 10.0 4.0
Moisture Content (%): - -

Ice Content (%): - -

Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

Sgnd  Sires S Sizes

Grovel Sires - Clay Sires
Coorse |Madium | Fina Coprgel Medium { Fine
Seive Sizes
Y ¥R w! 4 %0 %0 "0"0"™00 “200
100 ~ Y
gofd ' A .
\\ M
80 L. P
\_‘1 ~
1o A =
LY fag
y AY
gao - <
'fso \\ '\\\ N
- A ™
- T
a0 N N
u \ h -
%0 \ ~ TIP3 b <
s NN RIS S
ﬂ'-zo TP ] \\ \\ )
\ ,\ | M
10 TS nlS
| J_' [ oS ] L S
o il HITEEE i
100 10 10 o1 0-01 o001 0-000!
Grain Sizea — Milllmstrés
AcHRsE , FINE AGGREGATE
—————————— Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
Dolostone 48.5 % Limestone 4.2 %
Gromh?, syenite 18.7 % Chert 1.5 %
Quartzite 18.1 %
Deleterious ferruginous material 6.0 %
Deleterious marlstone 3.1 %

L.A. ABRASION TEST:

Percent loss 18.2 %
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 1/DH 1 W 1/DH 2
Sample Depth (Feet): 6.0-9.0 8.0-10.0
Moisture Content (%): - 1.9

lce Content (%): - -

Organic Content (%): 1.94 -

GRAIN SIZE DISTRIBUTION:

: Sgnd Sizgs St Sizes P
Gravel  Sizes CquleJMadiurn ]Flnl QQEE!S' Medium | Fine Glay Sizes
Seive Slizes
PP TP . " " ” LTS
100 2 ) 2 !o\ 20 "0"%0 19_0 200
30 | > h;
\\ »
o LY W
8 N <
\
o \ \\. \\.
=
E \\‘ N
_5° \ 0 N
: Y | u
40 \\ N ‘
- NC Y~ Y
gso \ ‘\\ \\
= ™ ~
220 \\ | e
\ -
| b |
10 il ‘ g PR
o | L j
100 10 10 01 0-01 0-00t 0-000I
Grain  Size — Millimatres
ACIARSE FINE AGGREGATE
---------- Particle size limits of frost susceptible moterials
PETROGRAPHIC ANALYSIS: (W ]/DH 1até6.0-9.0"
Quartzite 38.5% Igenous (granite) 21.9 %
Limestone and dolomite
(sound) 34.6 % Chert 1.9 %
Deleterious ironstone, siltstone and sandstone 3.1 %

' 60 \a‘DH 1 \‘ \‘




SITENO. W 2

Located approximately 4 miles southeast of Wrigley, Site W 2 is a large river terrace
located immediately adjacent and parallel to the east bank of the Mackenzie River.

Type of Material: ~ Gravel; coarse, well graded, some sand.

Estimated Volume: 40,000,000 cubic yards.

Assessment: Excellent quality material for the production of all types of
construction aggregates. Good access to Wrigley. This site
is recommended as a major source of granular materials for the
community.

LEGEND
o == Al | weather road seeeseeeeeo Required access
————— Existing trails and cutlines  -==—+=——:Site limit
sseessennnes Proposed Gas Pipeline * == = =« Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22889/112 Approximate scale: 1" = 3,000
' 2-1
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ENVIRONMENT

Site W 2 is located approximately 4 miles southeast of Wrigley immediately adjacent and
porallel to the east bank of the Mackenzie River. This site is immediately downstream
from Site W 1 and consists of a large river terrace. The site encompasses an area approxi-

mately 9000 by 2500 feet. An infilled glacial melt water channel flanks the eastern boundary

of Site W 2,

The granular material encountered at this site consists of well graded, coarse gravels with
some sand and a trace of silt. The gravels are relatively resistant to abrasive action.

An organic sitty topsoil horizon, 1 to 2 feet in depth, overlies the entire site area and
supports a dense growth of spruce with occasional clusters of birch, poplar and pine. The
tree growth ranges from 30 to 50 feet in height and 4 to 15 inches in trunk diameter. The
understory growth consists primarily of moss with some sedge grass and small bushes.

There are no known critical wildlife areas in the vicinity of the site; however, the site is
within the broad migration flyway that is utilized by waterfow! during the spring and fall
seasons (Figure 2).

The winter road which flanks the CNT pole line traverses the western length of the entire

site area. In addition, the proposed Mackenzie Highway is routed along the eastern flank
of the site area, paralleling the melt water channel and existing lake shorelines.

DEVELOPMENT

The information obtained from the exploratory test pits and drill holes, carried out on Site
W 2, has confirmed the following conditions relative to the quality and quantity of granular
materials encountered:

- The available granular materials consist of well graded, medium to coarse grained,
clean gravels which are relatively resistant to mechanical abrasion. These gravels
are considered suitable for the production of aggregates for most categories of
construction.

- The overburden, consisting of topsoil, fibrous peat and organic silts is relatively
shallow, ranging in depth from 3 to 2% feet,

- The drill holes were extended to a maximum depth of 12 feet but did not penetrate
the in situ gravel stratum. Field observations indicate that the ground ice content is
very low.

Site W 2 is considered as a major source of granular materials for the community of Wrigley.

The following operational guidelines should be considered during the development of this
site for granular materials.

2-2
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- The development of borrow pit areas for the granular material needs of Wrigley
should be commenced at the extreme northwestern extremities of the site area.

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

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

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

- A vegetation buffer zone of adequate height and breadth should be maintained
between the outer limits of the borrow pit and the east shoreline of the Mackenzie
River. A similar buffer zone should be retained between the borrow pit locations
ond the winter road or proposed Mackenzie Highway route.

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

- The use of dozers, overhead loaders and conventional ripping equipment should
adequotely remove the material from this site. The in situ ground ice content is
not considered to be a detrimental factor in the development and extraction of
granular materials.

- The production of quality surface course and concrete aggregate material is
anticipated. The production of higher quality aggregates will dictate the need
of screening or crushing plants to ensure aggregate properties for specified construction
requirements.

- Additional laboratory tests to evaluate specific physical and chemical properties of
the granular materials will be required, if the material is to be considered for the
production of concrete aggregotes. In addition, a washing operation may be required
to reduce the silt content to within acceptable limits for fine conerete aggregates,

- The existing winter rood and the proposed Mackenzie Highwoy provides excellent
current and future access to this site.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include the following:

- Recontouring of abandoned 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
and recontoured pit areas.

2-3
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Revegetation of the recontoured areas should be considered, especially in potential
erosion cases where the artificial reseeding of annuals and perennials will result in
a semi-permanent cover growth prior to reestablishment by native species.

2-4



(OL)

(ML)

(GW)

Unfrozen

(GW)

Unfrozen

5 (OL)___

(SM)

Unfrozen

(GwW)

DETAILED TEST PIT LOG

0.0
0.3
0.8

1.8

4.5

0.0
0.6

1.4

4.0

0.0

1.8

3.5

Topsoil; organie, dark brown, roots
Silt; some sand, trace clay, brown

Gravel ;some sand, trace silt, brown

Gravel;.some-sand, well graded,
almost no silt

Topsoil; organic, black, roots

Silt; some sand, trace clay, brown,
scattered pebbles

Gravel; some sand, well graded

Topsoil; organic, dark brown, roots

Sand; some silt, little gravel, frequent
boulders

Gravel; some sand, well graded, damp,
greyish, brown, dense
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W 2/TP 4

Unfrozen

(oL____
(ML)

(GW)

Unfrozen

(oL____

(ML)

(GW)

DETAILED TEST PIT LOG

1.2

4.0

oo
O

3.5

Topsoil; organic, dark brown, roots

Silt; some sand, light brown, scattered
pebbles and cobbles

Gravel; some sand, well graded,
greyish brown

Topsoil; organic, dark brown

Silt; some sand, scattered pebbles and
cobbles, light brown

Gravel; some sand, trace silt, damp
medium brown
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DETAILED DRILL HOLE LOG

SITE NO. w2 HOLE NO. DH-1
OATE: ppg, 11, 1973 |LOGGED BY: ] PEMCAN O
ORILLING METHOD: 7] convsﬁ'rRuomL X él'l?CSEXﬁSEq (] OTHER:

GROUND ICE

DEPTH
[Fowt)

DEPTH CONDITIONS
(o) [ GRARH | R MATERIAL DESCRIPTION ' e
YMBOL SYMBOL GENL | NRC. | ESTD
CLASS | CLASS | CONT.
oL TOPSOIL: some silt and organic,
medium brown Vi | M
1.5
GRAVEL: some sand, little silt,
GP poorly graded, frequent large NFIVL
boulders, brown
8.0

TOTAL DEPTH 8.0'

e

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES '"'72"
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DETAILED DRILL HOLE LOG

SITE NO. w2 HOLE NO. DH-2

DATE: FEB. 11, 1973 LOGGED BY: X} PEMCAN O

DRILLING METHOD: [® convenTionar O ElRcOtATion L] OTHER:
GE%%NDDVHO:QCSE SAMPLE
MPLE | DEPTH
T | S2am | MATERIAL DESCRIPTION T e o] TP | thoen
MESL T svmeor CLASS | CLASS | cONT.
0 _1"‘_ T 0 -
] Pt PEAT: organic, fibrous, muskeg
o Nbnj L 5
SILT: some sand, light brown /
2.0
SAND: little silt, few large Nf | VL
boulders 4
4.5
& — SILT: some clay ond sand, Nbn| L 6 —
MC-ML frequent pebbles to 3", medium
brown becoming medium grey
(TILL)
8 - 8 —
!
20 12
12 “ 0T OTAL DEPTH 12.0°
14 - 14

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT ﬁ - "
PEMCAN SERVICES 72

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. W2 HOLE NO. DH-3

DATE: FEg. 11, 1973 LOGGED BY: [} PEMCAN 0

: AR AIR_REVERSE :
ORILLING METHOD: [X) convenTionat O ElRcOLATION [ OTHER:

DEPTH
{fent)

GROUND  ICE
DEPTH UNIFIED CONDITIONS SAMPLE
(Feer) ;:’;"o': GROUP MATERIAL DESCRIPTION cent | mre. | esro | 7Y°€
- SYMBOL cLass | cLass | conr
Pt o5 PEAT: organic, fibrous, muskeg N L
1
GW GRAVEL: some sond, little silt, NF VL

well graded, frequent boulders,
brown

- becoming sandier at 6.0’

9.0
TOTAL DEPTH 9.0’

HOLE CAVES IN
10 +

10

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SI'I:E_ NO. w2 HOLE NO. C A
DATE: fgp, 17, 1973 |LOGGED BY: (] PEMCAN X ACRES CONSULTING
DRILLING METHOO: couveﬁ'ﬁonm O é.'s?cﬁf}i?'féfu [ OTHER:
GE%L’:INDDITIO:ICSE SAMPLE | DEPT
H
Steary | orasn [ VTR MATERIAL DESCRIPTION T e Lo 77 | treen
SYMBOL | (v msoL CLASS | cLass | conr.
0 0 A
1 —
Brown Sand and Gravel with
some cobbles
NF 5
mcC
3
4
5 _
6 -
7 pu—
MC
8 —
Q
10.0 — A\ 10 H

END OF HOLE 10.0°

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN BERVICES “72”
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DETAILED DRILL HOLE LOG

SITE NO. w2

HOLE NO. cC

DATE: FEB, 17, 1973 |[LOGGED BY: [ PEMCAN

4 ACRES CONSULTING

: AIR AR REVER
DRILLING METHOD %] . onyenTional O ClRCUCATI

8%, [ OTHER:

O ONDITIONS _[sampie
DEPTH AMPL DEPTH
lroen) | GRAPM | LNITED MATERIAL DESCRIPTION TYPE | (feer)
SYMBOL GEN'L | N.RC. | EST'D
SYMBOL CLASS | CLASS | CONT.
0 -
Brown sandy Gravel with some 2
GP cobbles MC
Nf
4
5 —
GP 8
10 —
MC
12 -
14 -
15.0
END OF HOLE 15.0°
16 16
. _

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERVICES "“72"

GRANULAR MATERIALS INVENTORY
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SITE NO. w2

DETAILED DRILL HOLE LOG

HOLE NO. cD

DATE: fgp. 17, 1973

LOGGED BY: [ PEMCAN

B ACRES CONSULTING

DRILLING METHOD: (]

AIR AIR_REVERSE -
convenTional [ CircutAtion [ OTHER:

DEPTH
{feet)

b CoNDITIONS  [sampe
EPTH MPL
oy | ORAPH | SIS MATERIAL DESCRIPTION tyee

SYMBOL GENL | N.RC. | ESTD

SYMROL CLASS | CLASS | CONT.

0 o
Gp Brown Sand and Gravel MC
Nf

MmC

12 ~

1.0
END OF HOLE 11.0’

10 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. w2 HOLE NO. C F
DATE: FrEp. 18, 1973 |LOGGED BY: 1 PEMCAN K ACRES CONSULTING
DRILLING METHOD: () ..\ yehTionar O SOt ATION ] OTHER:
Géoot"‘NDDlTIO’lUCSE SAMPLE| DEFPT
DEPTH H
i Ll I MATERIAL DESCRIPTION g s oy L RO
L1 svmsol CLASS | CLASS | CONI.
0 0 —
2 - mc| 2]
Brown Sand and Silt with some
Clay and a trace of Gravel
4 - ML Nbn 4 -
6 = 6
MC
8 — —— — v — —— ———— 8 -
Brown Sand with some Silt and
10 o trace of Clay 10 —
SM
12 Yo 12 5
GS
14 14
15.0
END OF HOLE 15.0'
16 < 16

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 2/TP 1 W 2/TP 3 W 1/TP 4
Sample Depth (Feet): 2.5 2.5 3.0
Moisture Content (%): - - 8.7
Ice Content (%): - - -
Organic Content (%): - - -
GRAIN SIZE DISTRIBUTION:
Gravel Sizes Cour!:sglnn:’odluiur;me Goarf:]'ﬂedlu:ilz:i'na Cloy Slzes
} Selve Sizes
sool T L "3 wt' . "lo\ %50 “40"50"12:"&0
90 ' o .
\\ s
~ N
8o AL N S N
70 \ \\ \\
AIEAN K ™
Eso \\ \ ‘\\ h N
" 50 a 2483 K 2
£ A N
40 \ N \\
TSN I <
Ee ~ it <
o LT =
o ] P~ |
i00 10 10 ol 0-0l 000! 0000/
Grain Size — Millimetres
ACERSEE FINE AGGREGATE
e e o e e Porticle size limits of frost susceplible maoterials
PETROGRAPHIC ANALYSIS:
Syenite, granite 43.7 %  Dolostone 11.3 %
Quartzite 16.9 %  Chert 6.9 %
Limestone 15.9 %
Deleterious marlstone 4.3 %
Deleterious mica schist 0.8 %
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SUMMARY OF LABORATORY TEST DATA

Somple Location: W 2/430-BT 1 W 2/431-8T7 1
Sample Depth (Feet): - -
Moisture Content (%): - -
lce Content (%): - -

Organic Content (%):

GRAIN SIZE DISTRIBUTION:

; Sand  Sizal Siit Sizes s
Grovel Sires CourseJMedium |Flno gggugl Medium | Fine Cloy Sizes
Selve Sizes
TR 1 . ] . . L -
loo-ﬂ Zi -li,-" 4 1{ 20 “ao%0 100 2200
g ofLil l N b
A A3T=4=T1 : '
B8O \ 3 \\ M
1 Y
10 \ X Y
N "
:50 ‘\ \\
2 N N R
b--so ‘ o
H N\ N
o4 N
w40 X 230-B-11 ] 3
T \RY, ~ ~
§ N\ \‘ "\.\ o
{20 N iy ~) ~
\ \\ N
i ~
.S
| I A -l | e
0 = I
100 10 0 o Q-01 0001 0-000!
Grain  Size — Millimstres
AcEHSE FINE AGGREGATE
—————————— Porticle size limits of frost susceptible moterials
PETROGRAPHIC ANALYSIS:
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@ PEMCAN SERVICES

SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample
Location

W 2/430-C-D

W 2/431-C-A
W 2/431-C-A

W 2/431-C-C
W 2/431-C-C

W 2/431-C-F
W 2/431-C-F
W 2/431-C-F

Sample Depth
(Ft.)

2.5-7.5

2.5
7.5

2.5
7.5-12.5

2.5

7.5
12.5

2-16

Moisture Content
(%)

2.0

3.0
1.5

2.0
3.0

14.0
.19.5
9.0



SITE NO. W 3X

Located approximately 6 miles southeast of ‘Wrigley, Site W 3X consists of a low
alluvial terrace along the south shoreline of Smith Creek.

Type of Material: Gravel and Silt; poorly graded, stratified.
Estimated Volume: 1,000,000 cubic yards.
Assessment: This site is not recommended for development because other

sites with better quality granular material and better access
are available in the Study Area.

LEGEND
== = = = Al| weather road seeeeeeeeeeo Required access
Existing trails and cutlines  +=——:=——-Site limit
sssssssannss Proposed Gas Pipeline * = m == = Proposed Mackenzie Highway
© DH  Drill Hole TP  Test Pit

Airphoto No. A22889/112 Approximate scale: 1" = 3,000’




@ PEMCAN SERVICES

ENVIRONMENT

Site W 3X is located approximately 6 miles southeast of Wrigley along the south bank of Smith
Creek and approximately 1 mile upstream from the mouth of Smith Creek. The site is situated
above the present water channel and consists of an alluviol terrace. The site encompasses an
area of approximately 3000 feet by 400 feet.

The material at this site consists of shallow layers of poorly graded gravel interspersed with silt,
clay and sand beds. An overlying organic topsoil layer, 13 feet thick, supports clustered
growths of spruce, birch and poplar in the site area. The tree growth ranges in height from 20
to 50 feet and 3 fo 10 inches in trunk diameter. The understory growth consists primarily of
moss, sedge grass and small bushes.

The surficial and underground flow from adjacent slopes and slide areas are partly directed into
this terrace and because of stratified material a relatively high ground water table can be ex-
pected. The site itself is drained into the stream channel.

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

The winter road traverses through the western extremity of the site area. However, since the

site is located on the southern side of Smith Creek, a stream crossing is required to transport
any material from this site to the community of Wrigley.
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W 3/TP 1}

Unfrozen

2
o5
3
LI

(OL)

(ML)

(SW)

DETAILED TEST PiT LOG

0.0

0.5 Topsoil; organic, dark brown

]:0 Silt; some sand, brown, roots
Sand and Gravel; pebbles to 2 inch,
frequent cobbles and boulders

3.0
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DETAILED DRILL HOLE LOG

SITE NO. w3X HOLE NO. DH-1
DATE: fgp, 11, 1973 |LOGGED BY: [ PEMCAN O
BRILING WETHOD: B conyeiihionn, B ARclieits O ommer
DEPTHM Ggg":‘NDDl"IO:QCSE SAMPLE
AMPL
D ol MATERIAL DESCRIPTION — —"Tvre | treon)
SYMBOL Slass | duass | conr
oS Pt TOPSOIL: organic, fibrous Vx | L
2 05 9
GP-GW GRAVEL: some sand, medium to N
coarse grained, frequent boulders,
. rust brown NE VL
4 4.0 4
|
8 - 6 —
SILT: some clay, frequent pebbles
té 1" size, medium grey Vs | M
8 ML-CL (TILL LIKE) 8 |
10 < 10
120 12
GRAVEL: some silt, poorly graded,
GM-GP medium grey, wet UF 14 -
15.0
TOTAL DEPTH 15.0'
16 16 —
- -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT @
PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 3X/TP 1
Sample Depth (Feet): 2.0
Moisture Content (%): 6.7

lce Content {%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Gravel Sizes Sgnd  Sizes St Si“_‘ Clay Sizes
Loarse lMudium IFlne conrul Medlumiane
Seive Sizes
y e rd fr % %o %20 Mo¥o%oo*00
100 ~ 3
N N o
30 \\ 2y
0 LN )
o \ N N
N
T0 AN =
N\ K kN
550 \ N o
If \\ \\
50
. N ~ N
2 ~ N
Ze0 < - -
T I I~ =
g% S AN
. <
220 \\ N i
i . . "*h
10 T j Sy
o Ll 4 I
00 o o o 0-0l 0-001 0000/
Grain  Size — Millimetrss
ACIARSE FINE AGGREGATE
—————————— Particle size limits of frost suscepiible materials
PETROGRAPHIC ANALYSIS:
Limestone and dolomite 1.1 % Cherts 3.5 %
Igneous Material 27.6 % Sandstone,
Quartzites 22.7 % siltstone 4.8 %

3-5



SITE NO. W 4X

Located approximately 2% miles east of Wrigley, Site W 4X encompasses the southern
and western portions of the McConnell Range. Quarries can be located and developed
at numerous bluffs along the base of the mountain range.

Type of Material: ~ Limestone; brecciated dolomite

Estimated Volume: Unlimited

Assessment: This site is not recommended for development because quarry
operations would be required. Other sources of excellent quality
granular materials are available at more accessible sites in the

Study Area.

e ) ‘ j_';-‘d\....‘!
LEGEND
o = Al weather road 0 e -+--+++- Required access
————— Existing trails and cutlines ~ -=——-=——"Site limit
sssssseensss Proposed Gas Pipeline + == e == = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP  Test Pit
Airphoto No. A13290/113 Approximate scale: 1" =3,800"
4-1
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ENVIRONMENT

Site W 4X is located approximately 23 miles east of Wrigley and consists of the western
flank of the McConnell Range. The site encompasses the entire eastern quarter of the
community Study Area. Hodgson Creek which discharges into the Mockenzie River
immediately adjacent to the north side of Wrigley, has its head waters located in the
McConnell Range.

The bedrock material in Site W 4X consists of:

- Devonian Limestone of the Nahanni Formation located at the southwestern
toe of the McConnell Range.

- Devonian Limestone breccia of the Bear Rock Formation noted in numerous
exposures in the Hodgson Creek valley.

- Dolomite of the Mount Kindle and Franklin Formations forming the central
portion of the McConnell Range.

The bedrock 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. Spruce and occasional birch are the most common types of ground cover.

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

The existing access to the base of Site W 4X consists of the winter road and seismic
cutlines or trails. The proposed gas pipeline and Mackenzie Highway routes are
located at the base of the rock massif and generally parallel the McConnell Range in

the vicinity of the Wrigley Study Area.

DEVELOPMENT

Site W 4X is not recommended for development because extensive quantities of excellent
quality granular materials are available in the Wrigley Study Area at closer and more
accessible sites. Any development of aggregates from Site W 4X would entail a quarry
operation with extensive blasting and crushing. The access from the community would
involve the crossing of localized zones of thermally sensitive terrain, northeast of Wrigley,
or steeply sloping terrain bordering the southern section of the McConnell Range.
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SITE NO. W5

Located in the immediate vicinity of Wrigley, along the eastern bank of the Mackenzie
River, Site W 5 consists of a large high river terrace.

Type of Material: Gravel; coarse, well graded, some sand.
Estimated Volume: 10,000,000 cubic yards
Assessment: Excellent quality material for the production of various types of

construction aggregates. This source is recommended as the
primary source for granular materials for the community of Wrigley.

= wm = == == A|| weather road seprensesenns Required access
————— Existing trails and cutlines  +=——-——-Site limit
sssssessnnns Proposed Gas Pipeline * == = = = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP  Test Pit
Airphoto No. A22889/114 Approximate scale: 1" = 3,000’
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ENVIRONMENT

Site W 5 encompasses the existing Wrigley townsite and airstrip and incorporates an area
approximately 3 miles in length and % mile in width. The site represents the northern half
of a high fluvial terrace some 6 miles in length. The southern segment of this terrace forms
Site W 2. The Mackenzie River and a large lake at the end of a glacial melt water chan-
nel form the western and eastern boundaries of Site W 5, respectively.

The in situ material at Site W 5 consists of fluvial sond ond gravels of possible early post
glacial age. The sond and gravels are partially stratified, medium to coarse grained, well
graded and contain occasional cobbles and boulders. A thin organic topsoil layer, 6 inches
in depth, is underlain by approximately 1% feet of lacustrine silts and supports moderately
dense growths of spruce with occasional pine.

There are no known critical wildlife areas in the immediate vicinity of the site. The proxi-
mity of the site to the townsite ond airport negates ony severe wildlife implications.

The site area is well drained with drainage into the Mackenzie River on the west and into
the melt water channel on the east. A borrow pit is currently being operated on the south-
west shore of the large loke (ref.: Site Airphoto, Page 5-1). This borrow pit has existing
access roads to. the Wrigley townsite.

The existing winter road which traverses the entire south to north length of the site areq,
provides excellent access for any future development of borrow pits.

DEVELOPMENT

The data obtained from the test pits and drill holes indicates the following features relative
to the quality and quantity of granular materials available at Site W 5:

- The granular materiols consist of well graded, medium to coarse grained, clean gravels
which are relaotively resistant to mechanical abrasion. These gravels are considered
suitable for the production of aggregates for most construction requirements.

-  The overburden consisting of topsoil varies from 1 to 2 feet in depth.

- The drill holes, which were extended to a maximum depth of 15.0 feet, did not pene-
trate the in situ gravel stratum. Field observations indicate that the ground ice content
is very low.

Site W 5 represents a major source and possibly the primary source of granular materials for

the community of Wrigley because of the excellent quality of available materials and its
immediate accessibility. The following guidelines should be considered for the development

of granular materials from this site:

- The development of borrow pit areas for granular materials should be commenced at the
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@ PEMCAN SERVICES

extreme southeastern extremities of the site area.

The regional community planning guidelines relative to the future development of the
Wrigley townsite should be considered prior to the selection of future borrow pit areas.

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

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

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

An adequate vegetation buffer zone should be maintained between the outer limits
of the borrow pits and the east shoreline of the Mackenzie River. A similar buffer
zone should be retained between the borrow pit locations and any utility such os the
existing winter road or proposed Mackenzie Highwoay.

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

The use of dozers, overhead loaders and conventional ripping equipment should adeg-
votely remove the material from this site. However, the extent of ground ice in this

granular source appears to be quite minimal and will not adversely affect the borrow

pit operations.

The production of quality surface course and concrete aggregate material is antici-
pated. The production of higher quality aggregates will dictate the need of screen-
ing or crushing plants to ensure aggregate properties for specified construction require-
ments.

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. In addition, a washing operation may be required
to reduce the silt content to within acceptdabie limits for fine concrete aggregates.

The existing winter road provides excellent current access to this site.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include the following:

Recontouring of abandoned pit areas to provide general drainage that is compatible
with the natural drainage of the adjacent terrain.
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Replacing stockpiled surficial waste material and organic topsoil on the abandoned
and recontoured pit areas.

Revegetation of the recontoured areas should be considered, especially in potential
erosion cases where the artificial reseeding of annuals and perennials will result in
a semi-permanent cover growth prior to reestablishment by native species.



DETAILED TEST PiT LOG

W 5/TP 1
n 0.0 Topsoil; organic, brown
- 0.5
Sand and Silt; frequent pebbles
. and cobbles, brown
N
L 2.0
=
> Gravel,; some sand, well graded,
(GW) . dry, brown greyish. Carbonate coating
on cobbles,
4.0
W 5/TP 2
0.0
(GM) Gravel; some sand and silt, brown,
1.0 roots.

Gravel and Sand; well graded, pebbles
(GW) predominantly to 2 inches, well rounded,
slight layering, brown.

Unfrozen

6.0




DETAILED TEST PIT LOG

W 5/TP 3
o 0.0 .
pESIS (OL) Topsoil; silty, brown
o — 0.5
(ML) Silt; some sand,occasional pebbles, roots
— 1.5
(GM)} Gravel and Sand; little silt, brown
— 2.5
c
N
X Gravel ; some sand, pebbles, mostly to
S| (GW) 3 inches, frequent cobbles.
7.0
W 5/TP 4
0.0
(ML) Silt; some sand, occasional pebbles,
brown
— 1.0
5: Gravel; some sand, well graded, pebbles
5 (GW) predominontly to 3 inches, frequent cobbles.
=l
5!
6.0




DETAILED TEST PIT LOG

W 5/TP 5
” OO 63
(GM)
— 1.5
g
2 (GW)
-
6.5

Topsoil; sand and silt

Gravel; some sand, little silt,
frequent roots

Grave!; some sand, well graded,
pebbles well rounded, predominantly
to 2 inches, occasional cobbles.
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DETAILED DRILL HOLE LOG

SITE NO. W5 HOLE NO. DH-1
DATE: FEB. 11, 1973 |LOGGED BY: () PEMCAN O
DRILLING METHOD: [3 . oyyehTionar K EIRcULATION ] OTHER:
CtoNDirions. |sameit
DEPTH MPLE| DEPTH
trows | Sxamn | e MATERIAL DESCRIPTION o v P G R
SYMBOL CLASS | CLASS | conT.
0 0 —
| ML TOPSOIL: some silt, little sand,
1 4 roots, brown 1 =
.5
GRAVEL: little sand, well y
graded, predominantly rounded Y M
to subrounded, pebbles 1" to 3", X
quartzites, granite and limestone, 3
greyish brown
4 —
5
6 —
7 -
8.0 8 -
TOTAL DEPTH 8.0'
9 - 9 -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. W5 HOLE NO. DH-2
DATE: Fgp. 11, 1973 LOGGED BY: [ PEMCAN O
DRILLING METHOD: CONVEﬁllTRIONAL X ét'?CSEXﬁSE\l [[] OTHER:

DEPTH
[Faut)

0

14

15

GROUND

ICE

CONDITIONS

SAMPLE

DEPTH
{fuet)

srarn | ur MATERIAL DESCRIPTION o D nee Leora ] 778
SYMBOL CLASS | cLASS | CONT.
OL TOPSOIL: some silt, little sand, Vr

GW

1.0 wce organic, roots, brown /‘

GRAVEL: little sand, well graded,

predominantly rounded to sub- Vix

angular; limestone and frequent
quartzite pebbles to 3" size,

greyish brown

- trace sand, medium brown, at
depths greater than 7.0

MC

NFf

VL

14.0

TOTAL DEPTH 14.0’

0 —

10

12

14

15

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO. W5

DETAILED DRILL HOLE LOG

HOLE NO. pH-3

DATE: rEeg. 11, 1973

LOGGED 8Y: (X} PEMCAN 0]

DRILLING METHOD: 0

AIR AIR_REVERSE .
convenTional O Circutation ([ OTHER:

DEPTH
{four)

GROUND VCE
oeerw | | unikeo CONDITIONS  [sampLe
(Fewr) | SRAPM | G rove MATERIAL DESCRIPTION cewt | nerc. | esrn | 17
SYMBOL CLASS | CLASS | CONT.
0
oL TOPSOIL: some silt, little sand, Vx M
light brown
2 2.0
SM SAND: trace silt, poorly graded,
4 - fine grained, brown
Nf [ VL
6
8 80
5
10 5 GwW GRAVEL: little sand, well graded, M
e predominantly rounded and sub- Vic
g\ angular pebbles, limestone,
12 frequent quartzite and granite MC
pebbles to 3" size, grey
14
UF
15.0
TOTAL DEPTH 15.0'
16

0_.

10

14

16

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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SITE NO. w5

DETAILED DRILL HOLE LOG

HOLE NO. DH-4

DATE:

FEB. 11, 1973

LOGGED BY: X PEMCAN 0O

DRILLING METHOD: [

AIR AIR_REVERSE ,
convenTionat & CircutAtion [ OTHER:

GROUND
CONDITIONS

1CE

SAMPLE

DEPTH
{fenr)

Tro | craen | ST MATERIAL DESCRIPTION Tvee
SYMBOL GEN'L | NRC. | EST'D
SYMBOL CLASS5 | CLASS | CONT.
0 - :;,.
4 OL TOPSOIL: some silt, little sand,
light brown Vel M
L 1.0
2 GRAVEL: little sand, well graded,
GW predominantly limestone, quartz- v | M
ite and granite pebbles and
3 - cobbles to 5" size, occasional MC
boulders, greyish brown
4 —
5 _]
6 —
7 of Jiryed 7.0
TOTAL DEPTH 7.0
8 -

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. w5 HOLE NO. 432-C-A
DATE: ppg, 18, 1973 |LOGGED BY: ] PEMCAN )  ACRES CONSULTING
DRILLING METHOD: [7) convsﬁ'rniomu O é.'ﬁcl'}f‘ﬁ?éﬁ [J OTHER:
DEPTH UNIFIED G::%t:a%?norldcse SAMPLE] DEPTH
(four) :'::.:: GrOUP MATERIAL DESCRIPTION ot | wac | eso | 7Y7E | teen)
SYMBOL CLASS | CLASS | CONT.
0 0 —
1 1 <
9 Brown Silt with Sand and some 9 -
ML Gravel Nbn |
MC
3 - 3 -
4 — 4 —
54 5 —
b — 6 —
TO ——————————————————— — 7 -
- brown Sond with some Gravel MC
and Silt Nf GS
8
9 —
10.0—/ END OF HOLE 10.0" \ 10

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. w 5 HOLE NO. 432-C-B
DATE: gEg, 18, 1973 |LOGGED BY: [J PEMCAN KL ACRES CONSULTING
DRILLING METHOD: ] . onveNTionaL (] ERcOLaTioN () OTHER:
DEPT GE%LPIINDDIYlOLCSE SAMPLE
H AMPLE | DEPT
e | S2ar | ior MATERIAL DESCRIPTION o e e R A
SYMBOL cLass | cuass | conr.
0 —
Brown Sand and Gravel with 1~
some cobbles and a few small
boulders
NF ,
MC
3 -
4 -
5 p—
6 -
7 —
MC
8 o~
9 -
10.0— END OF HOLE 10.0" . 10 -]

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT ﬁ
PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY
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SITE NO. w5

DETAILED DRILL HOLE LOG

HOLE NO. 433-C-A

DATE® Fgp, 17, 1973

LOGGED BY: {J PEMCAN X

ACRES CONSULTING

DRILLING METHOD: [1)

IR_REVERSE

AR A -
conveNTIONAL [ CIRCULATION [J OTHER:

DEPTH
(feat)

0

UNIFIED
GROUP
SYMBOL

MATERIAL DESCRIPTION

GROUND

ICE

CONDITIONS

GEN'L | N.RC.
CLASS | CLASS

EST'D
CONT.

SAMPLE
TYPE

DEPTH
{fout)

10

GM

GM

Brown silty Sand and Gravel

10.0— £\iD OF HOLE 10.0"

Nf

0—

10 S

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SITE NO. W 5

HOLE NO. 433-C-8

DATE: FEB, 17, 1973 |LOGGED BY: [ PEMCAN

Xl ACRES CONSULTING

ORILLING METHOD: [®] ¢ onyehTional [ CIRcOLATION L] OTHER:
ng‘m}er 10 I:ICS! SAMPLE | DEPTH
c;:::"; sov:n::: ":.';':: MATERIAL DESCRIPTION cent | nre. festo |1 | et
SYMBOL CLASS | CLASS | CONT.
0 0 -
SM 1' of brown Sand
————— O m e —m e e ] I
2 2 -
MC
GS
' SM - grey Sand with some Silt and 4
4- a trace of Gravel Nbn 7]
6 — 6 —
MC
8 = 8 o
10 — 10 —
- 12 -
12 SM
14 14 -
15.0
END OF HOLE 15.0°
16 16 -
- -

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

l PEMCAN SERVICES “"72”
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DETAILED DRILL HOLE LOG

SITE NO. w 5 HOLE NO. Cc D
DATE: FEB, 17, 1973 [LOGGED BY: ] PEMCAN X ACRES CONSULTING
DRILLING METHOD: (7] ..o\ veNTionar O S RcOEarion [ oTHER:
ng‘:lND?T 10 :'lcse SAMPLE
L DEPTH
Trown | orarn [ MATERIAL DESCRIPTION powy o gy 03 R0
IYMBOL | msOL cLass | cuass | conr.
0 p—
SM Silty Sand Nban
SRS VY, PR AN SR e
SW Groyelly Sand with a trace NF 2~
of Silt MC
: GS
4 —
_—.——..1 5.0 ——————————————————— e —
6 I ilt and Sand with &7
cL Grey clayey Silt and Sand wit Nbn
a trace of Gravel
MC
8 GS 8 -
10 10 —
R
12 12
CL Vx MmC
14 14 -
15.0
END OF HOLE 15.0'
16 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

' PEMCAN SERVICES “72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 5/TP 1 W 5/TP 2 W 5/TP 5
Sample Depth (Feet): 3.0-4.0 2.0-4.0 3.0
Moisture Content (%): - - 1.1
Ice Content (%): - - -
Organic Content (%): - - -
GRAIN SIZE DISTRIBUTION:
Grovel  Sizes Conrsfol':edlg?_nlja;ﬁ\e cnnrflll'Medlu:i[!:‘i'm Clay Sizes
Seive Sizes
!n EP LA U LR ). - - * .5 L] .?_
IO'U[ 3 I&l[ l(:" 20 40780 IEJ.(: |00
K | { N L
90 v,
y 3
80 N \\ LY W
' AN N
TP Q - AN A !
AY N S
EGO \“ \ \\\ < I
’:50 :\ 3 - ‘\‘ 2
£40 AN N
[+ \'1\ ~ o
T TP 51 NN b | >
E \\\\ e \\
<20 N l N >
™ e
N ™4
° = S N e
o i [ T j [}
100 10 1o 01 0-0l 0-00! 0-000!
Grain  Size — Millimetres
ACLIARSE FINE AGGREGATE
- Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
Limestone and dolomite 44.4 % Cherts 3.3 %
Quartzites 36.3 % Siltstone, sandstone 0.6 %
Igneous material 15.2 %
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SUMMARY OF LABORATORY TEST DATA

Somple Location: W 5/1P 2
Sample Depth (Feet): -
Moisture Content (%): -
Ice Content (%): -
Organic Content (%): -
GRAIN SIZE DISTRIBUTION:
. Sgnd  Sizas Silt Sizes
Grovel Sizes Coarse {Madium [Fine Cogrye | Mediom | Fine Clay Sizes
Selve Sizes
1ook 2! S W ‘I?; 20 ‘40“50"1&0 *200
90 > h;
\\ b
N
80 \\. <
10 ‘\ \,_‘
N R
Eso ‘\\ N Iy
’:50 ‘\ ~
g N
i 40 ~ \\
L20 S 3 N
10 \ "-~_‘
| -~
I l I
100 10 10 ol oo 0-00l o-000!
Grain Size — Millimetras
ARHRSE FINE AGGREGATE
Particle size limits of frost susceptible maoteriats
PETROGRAPHIC ANALYSIS:
Quartzites 36.8 % Chert 6.3 %
Limestone and dolomite 28.2 % Ferruginous siltstones 0.8 %
Igneous material 27.6 %
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SUMMARY OF LABORATORY TEST DATA

Sample Location: : W 5/BT 1
Sample Depth (Feet): 4.0-9.0
Moisture Content (%): -
Ice Content (%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Sand Sizgy Sikt Sizes GClay Sizes

Cograe |Medium | Fina Cograe] Medium | Fing

Solve Sizes

A, L e ®0 %20 "a0%0%"o00 "z200
100 N Oy

N N N

I % 1

h »

Grovel Sizes

w0
Q

-]
o
”

-4
=]
=]

A
Py
P

B Tl-1

F 4

w
Q
Vi
4
/
/|
4

Parcent Fanr Thon
o
.
L
Fi

~
Q
F

— Y
T~
Qe 01 001 0-001 0-000!
Grain  Size — Millimetres

AG%ORAE%SA%'E FINE AGGREGATE

—————————— Particle size limits of frost susceptible materials

)

'
7

7

=0
Q
o

PETROGRAPHIC ANALYSIS:
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@ PEMCAN SERVICES

SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Semple Sample Depth Moisture Content

Location (Ft.) (%)
W 5/432-C-A 2.5 24,0
W 5/432-C-A 7.5 3.5
W 5/432-C-B 2.5 8.0
W 5/432-C-B 7.0 9.5
W 5/433-C-B 2.5 8.5
W 5/433-C-B 7.5 6.5
W 5/433-C-D 3.0 3.5
W 5/433-C-D 7.5 12.5
W 5/433-C-D 12.5 17.0
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SITE NO. W6

Located approximately Z mile north of Wrigley, Site W 6 consists of an elevated
terrace deposited within the wide glacial melt water channel paralleling the
Mackenzie River.

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

Estimated Volume: 1,000,000 cubic yards.

Assessment: This site is nof currently recommended for development because
similar quality materials in extensive quantities are available
at other sites.

LEGEND
= = == = Al | weather road seseseeeeeee Required access
————— Existing trails and cutlines ~ -——:——:Site limit
sessssssnses Proposed Gas Pipeline + == m == = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22304/19 Approximate scale: 1" = 3,000’
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@ PEMCAN SERVICES

ENVIRONMENT

Site W 6 is located approximately £ mile north of the Wrigley townsite and consists of
an elevated glacial terrace deposited within the northwestern end of the melt water
channel. The site encompasses an area approximately 4000 feet in fength and 1500
feet in width. The active stream channel of the Hodgson Creek forms the northeast
boundary of the site.

The in situ material at Site W 6 consists of stratified, fluvial sands and gravels of a
post glacial origin. The material is generally well graded and consists of medium to
coarse grained gravel with occasional cobbles and boulders. A thin organic topsoif
layer, 8 to 10 inches in depth, is underlain by approximately 1 to 2 feet of sandy,
lacustrine silt. The site area is densely wooded with spruce, birch, poplar and
occasional pine.

The existing winter road passes through the northwestern portion of Site W 6 and provides
for a direct access to the western end of the terrace.

DEVELOPMENT

Although the quality of granular material is excellent, Site W 6 is not recommended
for immediate development because of the following reasons:

= The availability of similar material in extensive quantities at Site W 5.

-  The greater depth of overburden, approximately 2 to 2% feet, which has to
be removed.

- The area of the site adjacent to the community may be considered for future expansion
of the townsite. Also, the location of the proposed Mackenzie Highway along the
northern extremities of this site would limit development of borrow areas.

However, if this site is considered for development at a future date in order to meet increased
demands for granular materials, then an assessment of development procedures coupled with
environmentally acceptable restoration guidelines should be established in accordance with
the land use regulations that are in effect at thot time.



DETAILED TEST PIT LOG

W &/TP 1
TR 0.0
ﬁ%ﬁ (OL) 5 Topsoil; organic, black
c (ML) Silt; some sand, little clay, brown
N
SH — 2.5
= [
-
: Cravel; some sand, trace silt, well
(GW) graded, pebbles to 4 inch; some pebbles
coated,
5.0
w &/TP 2
— S 0.0
aq (OL) 0.6 Topsoil; organic, black
(ML) Silt; some sand, little clay, brown
— 1.8
& b
5 Gravel; some sand, trace silt,
w (GW) loyered, well graded.
2
8.0




DETAILED DRILL HOLE LOG

SITE NO. Wb HOLE NO. DH-1
DATE: pgp, 1y, 1973 |{OGGED BY: 7] PEMCAN O
ORILLING METHOD: [ (o\yeTionar B ElRcGiATion [ OTHER:
DEPTH FIED G?:%%%?TIO:JCS! 5
NI AMPLE
o ol I MATERIAL DESCRIPTION — — e | (reers
SYMBOL Eass | dass | conr
0 = 0 -
oL TOPSOIL: some silt, little sand, Vv M
- trace organic X
2 —
SM SAND: trace silt, fine grained,
poorly graded, brown
4 ~
GS| 6 -
7.0 Vi
8 -
GRAVEL: little sand, well graded,
rounded to subangular limestone,
3% GW quartzite and few granite pebbles,
¥ greyish brown 10
12
MC 114 4
150
TOTAL DEPTH 15.0’
16 — 16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHERN DEVELOPMENT ﬁ
PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. w6 HOLE NO. DH-2
DATE: rep, 11, 1973 [LOGGED BY: g PEMCAN  [J
DRILLING METHOD: CONVE?JlTRIONAL X é.'écSEX‘?’féij [ OTHER:
DEPTH UNIFIED Gz%l:iNDDITIOPIJCSE SAMPLE | DEPTH
(Foer) ;:‘:’;’: GROUP MATERIAL DESCRIPTION ent | wac esro | 7Y€ | treend
$YMBOL CLASS | CLASS | CONT.
0 K;'ﬁf 0 -
oL TOPSOIL: silt, little organic, Vr
x trace sand, roots, brown
3 o 10 3 -
.::'_: w.— SILT: little sand, medium brown
3.0
. 6
Vx M
GRAVEL: little sond, well graded, MC
predominantly rounded to sub- 9 -
Gw angular limestone, and frequent
quartzites from 1/8" to 5" size,
greyish brown 12 —
15 —
18 —
MC
21 —
24
250
TOTAL DEPTH 25.0'
27 27 —
GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS

AND NORTHE

RN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “7a"
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DETAILED DRILL HOLE LOG

SITE NO. W 6 HOLE NO. C A
DATE: ggg, 17, 1973 [LOGGED BY: [J PEMCAN X ACRES CONSULTING
DRILLING METHOD: ) o\ yenTional (J CIRCUCATION ] OTHER:
CLONDITIONS. |sampie
T DEPTH
[ L v " MATERIAL DESCRIPTION  Tore Toora ] 7¥PE [ treen
M80L{ symsoL CLASS | CLASS | CONT.
0 -
SM Brownish grey silty Sand Nbn 2
MmcC
4
——— e 0 - —— 6
SW - fine to coarse sand NF 8 -
10 <
—————— 120 ——— — — e ——— 12 A
SwW - well graded sand with MC
fine gravel GS | 14 -
15.0
16 — END OF HOLE 15.0' 16

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES "72"
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SITE NO. W 6

DETAILED DRILL HOL

E LOG

HOLE NO. C B

DATE:

FEB. 17, 1973

LOGGED BY: [ PEMCAN

X]  ACRES CONSULTING

DRILLING METHOD! [x]

AlR O AR REVERSE
CONVENTIONAL CIRCULATION

] OTHER:

DEPTH
(faet)

0

GRAPH
SYMBO1

UNIFIED
GROUP
SYmBOL

MATERIAL DESCRIPTIO

GROUND  ICE

CONDITIONS  |sampiE
N TYPE
Gent | NRC. | ESTD
cLass [ cLass | conr

DEPTH
{faer)

10

12

14

16

SM

SW

SwW

Sand with some Grav
a trace of Silt

el and

mcC

Nf GS

mcC

16.0
END OF HOLE 16.0'

10 —

12 o

16 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES 72"
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SITE NO. W 6

DETAILED DRILL HOLE LOG

HOLE NO. C C

DATE: FEp, 18, 1973

LOGGED BY: O PEMCAN

X ACRES CONSULTING

DRILLING METHOD: [g)

AlIR 0] AIR REVERSE
CONVENTIONAL CIRCULATION

(] OTHER:

oNDITIONS
DE SAMPLE | DEPTH
eany | orarw [ UMIPED MATERIAL DESCRIPTION Tvee | (reert
SYMBOL GEN'L N.RC. | ESTD
SYMAOL CLASS [ CLASS | CONT,
0 0 -
2 SM Silty Sand with some Grave! 2 _|
MC
4 4 -
6 & —
SM
MC
8 8 —
10 10
- brown
]2 ————— o grey ]2 =]
: MC
%o
14 % 14 -
0
o4
15.0 v
END OF HOLE 15.0'
16 - 16 —
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT 9
PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY

6-8



SUMMARY OF LABORATORY TEST DATA

Sample Location: Wé/TP1 &2 W 6/DH 1 W 6/BT 1
Sample Depth (Feet): 3.0-5.0 5.0 3.0-7.0
Moisture Content (%): - - -

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

GRAIN SIZE DISTRIBUTION:

f Sand  Slzes St Sizes 0
Grovel Sizes Cogrse IModlum |F|ne Goarse I Medium | Fine Clay Sizes
Selve Sizes
AL A " %0 %20 "0%s0"00 *200
100k o [N ‘n\
[N N | ~ h
901X x C 1
80 \\ LY \ )
N, BT N, \ N\
7 N ~ hY \ LN
° AN AN AN =11 %
80 \ \-.__ b \ ‘\
H \ i RUAY ™
Fs0 B N M
5 TE-1& N N [N
€ : 1 N
w40 AN AN 3
T h NN I >
$30 < oY <C
s N ~ ~
nzo ‘\ \\ 'I-'
10 ) ™ ™
| ‘."'"--...,-‘ \* — -
o J i | - i
100 10 10 01 0-01 0-00! ©0-000!
Grain Size — Millimetres
ACEIRSE FINE AGGREGATE
—————————— Particle size timits of frost susceptible materials
PETROGRAPHIC ANALYSIS: (W 6/TP T and TP 2 at 3.0' - 5.0")
Igneous material 35.3 % Chert 5.6 %
Quartzite 24.5 % Limestone 5.2 %
Dolostone 24.2 %
Deleterious mar!stone, mica schist and concretions 5.1 %
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@ PEMCAN SERVICES

SUMMARY OF MOISTURE CONTENT DETERMINATIONS

Sample
Location

W 6/DH 1

W 6/DH 2
W 6/DH 2

W 6/435-C-A

W 6/435-C-B
W 6/435-C-B

W 6/435-C-C
W 6/435-C-C
W 6/435-C-C

Sample Depth
(Ft.)

13.0

8.0
20.0

2.5

2.5-7.5
13.0

2.5

7.5
12.8

6-10

Moisture Content
(%)

0.1

2.3
0.7

20.0

3.0
2.0

7.0
7.5
5.0



SITENO, W7

Located approximately 1 mile northeast of Wrigley on the south bank of Hodgson
Creek, Site W 7 consists of a river terrace.

Type of Material: Sand and Gravel; clean, well graded, medium grained.

Estimated Volume: 250,000 cubic yards.

Assessment: Excellent quality sand for concrete production. This site is
not recommended for development at this time because of the

difficult access and the availability of similar quality material
at other sites.

= = == = A|| weather road ++- Required access
Existing trails and cutlines  -——:=——"Site limit
ssssssnnnnes Proposed Gas Pipeline + == e == = Proposed Mackenzie Highway

© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22304/19 Approximate scale: 1" = 3,000'




@ PEMCAN SERVICES

ENVIRONMENT

Site W 7 is located approximately 1 mile northeast of Wrigley, and consists of a river
terrace within the fluvial plain of Hodgson Creek. The top of the terrace is elevated
approximately 20 feet above the Hodgson Creek stream channel and the northern and
southern site limits are bordered by the steep valley walls incised by Hodgson Creek.
The site encompasses an areo 1000 feet in length by 500 feet in width,

The site material consists of stratified sands and grovels in the initial 14 feet below
ground surface and is predominantly clean, well graded sand at greater depths. This

site is the only identified source of good quality sand which could be utilized for concrete
aggregates in the pit run condition. A thin mantle of organic topsoil, 6 inches in depth,
overlies the site area and supports moderately dense growths of spruce and pine. The

site area is well drained into the odjacent Hodgson Creek valley.

There are no known critical wildlife areas in the immediate vicinity of the site.
The nearest access road to the site is the winter road at a distance of 13 miles.

DEVELOPMENT

Site W 7 is not recommended for development at this time because of the following
reasons:

- The access to this site is very difficult and would entail the construction of an
access road along the top of the southern bank of Hodgson Creek.

- Although excellent quality sand is available at this source for concrete produc-
tion, the screening of granular materials at other sites more easily accessible
to Wrigley may be more economical.

- The site would be difficult to develop because of the steep valley walls.

- The close proximity of the active stream channe! of Hodgson Creek may have
serious environmental implications on any proposed development in this area.

However, if this site is considered for development at a later date for the exploitation -
of good quality sand, then an assessment of development procedures coupled with en-
vironmentally acceptable restoration guidelines should be established in accordance with
the land use regulations that are in effect at that time,



DETAILED TEST PIT LOG

W 7/TP 1
N 0.0
e (oL) 0.5
(ML) 1.0
(GW)
—_2.0
| (GW)
4.0
H [
of
<f
= (SW)
14.0

Topsoil; orgonic, black
Silt; some sond, pebbles, brown, roots

Grovel; some sand, trace of silt,
frequent cobbles, brown

Gravel; some sand, trace of silt,
frequent cobbles, occasional boulders,

grey

Sand; well graded, horizontally layered,
occasional lenses of coarse sand, few
pebbles and cobbles.



SUMMARY OF LABORATORY TEST DATA

Sample Location: W 7/TP 1
Sample Depth (Feet): 8.0
Moisture Content (%): -

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

GRAIN SIZE DISTRIBUTION:

Grovel  Sizes Sgnd _5izes Sl Slizes Clay Sizes
Coarse |Medium |Flna ggg;ngl Mediom | Fine
Selve Sizes
PO o j«  Jr %5 g %5 %p%o"00 *200
\ \I‘
™ ~ 3
90 1
b h
\ \ Y
a0
= \
N, LY
T0
\\ \“ ".‘
h hY
=50 \ ‘\ Y
£ X \
‘-50 ~ 3
H \ ~
c40 A I "y
- \ ~ >
=
330 LY BN N
1 <~ ~
120 N.. h‘
\'l
10 T i
o I ]
0o 10 1-Q [+3} oo 0001 0-000
Grain  Size — Millimetras
ACAHRSE FINE AGGREGATE
Particle size limits of frost susceptible moterials

PETROGRAPHIC ANALYSIS:




N

SITE NO. W 8X

Site W 8X consists of gravel deposits in the active stream channel of Hodgson Creek
and extends from the base of the McConnell Range to the mouth of the channel at
the Mackenzie River. The site is approximately 10 miles in length.

Type of Material: Sand and Gravel.

Estimated Volume: Not established.

Assessment: This site is not recommended for development because it is
located, entirely, in the active stream channel of Hodgson
Creek.

BT T W
)

‘/

AN AN
S\ S

\,’;; \) ”P‘ Ay :
=S R “sg)

N

el

& ol 9
@m

L ¥

S8 DN T

:\\k -.‘-:;_ % o <
P'x\ O] . B &
oY L oL st
i '\tfa A R P D J/"é‘i'-?i;
:q,/;':-{znf,'- L g B J!‘-—f- F-:_-‘—?,.-"-!fg N . 3
e N e e NS

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

© DH  Drill Hole TP Test Pit '
National Topographic System Approximate scale: 1" = 17,900°
Map Sheets 95%/53, 4, gr’s 6 PP
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@ PEMCAN SERVICES

ENVIRO NMENT

Site W 8X consists of alluvial gravel deposits in the active stream channel of Hodgson
Creek which extends from the base of the McConnell Range to the mouth of the channel
at the Mackenzie River. The entire site area encompasses approximately 10 miles of
the Hodgson Creek stream channel,

The upstream portion of the site, some 6 miles in length and located in the braided active
floodplain, consists of stratified sand and gravel bars with some silt, The downstream
portion of the site, some 4 miles in length, is composed of low-alluvial terraces develop~
ed in the stream meanders. The terraces consist of sand and gravel with a cover of allu-
vial silt,

The floodplain area above the high water level is sparsely wooded with spruce, pine,
birch and poplar. The organic topsoil layer is very shallow.

There are no known critical wildlife areas in the immediate vicinity of the site. How-
ever, the mojority of the site area is within and adjacent to the channel of Hodgson
Creek; therefore, an assessment of fishery resources within the watercourse should be
made prior to any development of the site.

There is no existing access to the site area except where the winter road crosses the
stream channel immediately east of the confluence of the Mackenzie River and Hodgson

Creek.

DEVELOPMENT

Site W 8X is not recommended for development because the entire site area is located
in the active stream channel of Hodgson Creek.

8-2



SUMMARY OF LABORATORY TEST DATA

Sample Location: W 8X (Gravel Bar) Sample obtained approximately
12 miles upstream from the mouth

Sample Depth (Feet): Surface of Hodgson Creek.

Moisture Content (%): =

lce Content (%): -

Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Sand Sires St Sizes

Gravel Sires - Clay Sizes
Coorse |Medium [Fine Cograe] Medium { Fine
Seive Sizes
gl 4r % %0 %20 Mo%o%o00 200
100 Y hY
0l -'\ 3
90 \\ < Y
) LN P
) \“ .
0 T \\ \\'.
. )
Chat \\ ‘\\ ~
= “
(5 B,
_50 N N
2 N
40 \\ 3 3
A <
£ A\ b
g% AN N S~
- Ry
1) = g
T 4
10 . I} i e
0 = i
100 to +0 ol 0-01 0001 0-000I
Grain  Size — Millimetres
COARSE
AGGREGATE FINE AGGREGATE
e e e e s s Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
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SITENO.W?

Located approximately 9 miles north of Wrigley, Site W 9 consists of a large alluvial
fan located at the base of the McConnell Range where Hodgson Creek is incised into
the foothills. Existing access along seismic cutlines to the site is 11 miles from Wrigley .

Type of Material: Gravel; medium to coarse grained, well graded, some sand.

Estimated Volume: Not established.

Assessment: Good quality granular material for various categories of con-
struction aggregates. Site W 9 is not recommended for immediate
development because of difficult access. However, this site may
be considered as a source of granular materials for the require-
ments of local utilities.

=== = == Al| weather road seseeeneenne Required access
Existing trails and cutlines  +=——-=——-Site limit
wsesssesnsss Proposed Gas Pipeline + = = == == = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP  Test Pit

Airphoto No. A22889/118 Approximate scale: 1" = 3, 000"




@ PEMCAN SERVICES

ENVIRONMENT

Site W @ is located approximotely 7 miles north of Wrigley at the base of the McConnell
Range of the Franklin Mountains. The site consists of a large alluvial fan, approximately
4 miles in length and in excess of 1 mile in width. Hodgson Creek is deeply incised

into the foothills of the McConnell Range upstream from the apex of the alluvial fan.

The granular material encountered at this site consists of medium to coarse grained, well
graded gravels with some sand near the apex of the alluvial fan. The deposit is, however,
heterogeneous and pockets of silts and sands should be expected. [n general, the grain
size of the material is inversely proportional to the distance of transport. The coarse
deposits are encountered close to the mountain side while finer materials were carried
further downstream. A thin mantle of organic topsoil, 6 to 8 inches in depth, covers the
site area and supports growth of moderately dense trees consisting primarily of spruce with
sparsely interspersed growths of poplar. The trees range in height from 10 to 60 feet and
vary from 4 to 12 inches in trunk diameter. The understory growth, generally, consists of
moss, sedge grass and small bush. Test pits show minor depressions consisting of very
organic silts between pronounced ridges of gravels. These depressions may be infifled
stream beds developed during the active period of the alluvial fon.

There are no known critical wildlife areas in the vicinity of the site.
The existing access to the site area is very difficult and consists primarily of 11 miles of

seismic cutline. The proposed routes of both the gas pipeline and the Mackenzie Highway
pass through Site W 9.

DEVELOPMENT

Site W 9 is not currently recommended for development for granular materials for the comm-
unity of Wrigley. Although considerable quantities of good quality granular materials are
available within closer reaches of the Wrigley community, it is considered that this site,
because of its potentially large volume of material, is of significant interest particularly
since the proposed gas pipeline route traverses this site.

if this site is considered for development at a later date for the exploitation of fair quality
general fill material, then an assessment of development procedures coupled with environ-
mentally acceptable restoration guidelines should be established in accordance with the
land use regulations that are in effect ot that time.



DETAILED TEST PIT LOG

g ‘
of (GW)
E
o
4,0
W 2/TP la
/:r . 0.0
3534 (OL) 0.5
(MH)___ 1.0
§ (ML-MH)
)
=
-
5.5
W 9/TP 1b
0.0
1ot
I (AOA;)).____ 0.5
S (MH)___ 1.0
N
o
g (ML-MH)
3.0

Topsoil;; organic, black, roots
Silt; some sand, medium brown, damp

Gravel; some sand, coarse with occasional
bouiders, domp

Topsoil; organic, black, roots

Silt; some clay, dark brown to black

Silt; some sond and clay, medium brown,
dense, damp

Topsoil ; organic, black, roots

Silt; some clay, dark brown to black

Silt; some sond and clay, medium brown,
dense, damp
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DETAILED TEST PIT LOG

W 9/TP 2
¥ Ixately 0.0
o v
c
8
2 (ML)
| =y
o
4.5
W 9/TP 2b
——r 0.0
Lyasad  (OL)
— 0.8
S
N
o
£ (ML)
5.5
W 9/TP 3
0.0
(oL 0.6

Unfrozen

(ML-MH) 0:9

(GW)

4.5

Topsoil; organic, black, roots

Silt; some sand, light to medium
brown, damp, dense

Topsoil; organic, black, roots

Silt; some sand, trace of clay,
light brown, damp, dense

Topsoil organic, black, roots

Silt; some sand ond clay

Gravel; coarse, some sand,
trace of silt,



SUMMARY OF LABORATORY TEST DATA

Sample Location: W 9/TP 1a W 9/TP 1b
Sample Depth (Feet): 2.5 3.5
Moisture Content (%): - -

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

GRAIN SIZE DISTRIBUTION:

. Saond Sizes Slit Sizes .
Gravel Sires goorse lMudium_[Flna cnnrulgedlum[ﬁnc Clay Sizes
Seive Sizes
" o3t " de ) " . L) L] -,
100k .":it | r 9, ":. 20 "a0%0 "3.0 200
1\ k‘.
90 \\\ 'y -
LTP 1o 1 )
80 \ N N
N
Te ANAY N K
\ K N
s I N N ¥
ﬁso \\ \\ >
- \‘\\ N N
2 °N A
ca0 \C 3
T AN ~ N
gao \‘ \\\ \\
ﬂ.zo \Q. e 5 ?
N\ ™~
1o N\ e K
N
?co 10 10 ol 0-01 0-00t 0-0001
Grain Size — Milllmetres
ACERRSE. FINE AGGREGATE
e Particle size limits of frost susceptible moterials
PETROGRAPHIC ANALYSIS:
Limestone and dolomite 29.7 % Sandstone and siltstone 5.4 %
Igneous material 36.1 % Sandstone; porous 1.9 %
Quartzites 25.8 % Cherts 0.9 %

L.A. ABRASION TEST:

Percent loss - 25.1
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SITE NO. W 10X

Located approximately % mile northwest of Wrigley on the west bank of Hodgson Creek,
Site W 10X consists of a fluvial terrace remnant.

Type of Material: Gravel; some sand, well graded, medium grained.

Estimated Volume: 300,000 cubic yards.

Assessment: This site is not recommended for development because of the
difficult access, deep overburden and proximity of the adjacent
active stream channel.

LEGEND
= === == Al| weather road seeeeseeeeeee Required access
————— Existing trails and cutlines  -——-——"Site limit
ssssssssnnss Proposed Gas Pipeline + == = == = Proposed Mackenzie Highway
© DH  Drill Hole ' # TP  Test Pit
Airphoto No. A22889/80 Approximate scale: 1" = 3,000'
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@ PEMCAN SERVICES

ENVIRONMENT

Site W 10X is located approximately 3 mile northwest of Wrigley on the west bank of
Hodgson Creek, and consists of @ high terrace remnant. The site encompasses an area
approximately 1500 feet in length by 1000 feet in width. This terrace remnant may be
an extension of the terrace located at Site W 7, separated by the Hodgson Creek stream
channel,

The terrace remnant consists of sandy gravels with the occasional boulder and some silt
pockets. A thin layer of organic topsoil, 3 to 4 inches in depth, underlain by 2 to 3
feet of dry, silt covers the in situ gravel stratum. The organic topsoil supports a dense
growth of spruce ranging in height to 30 feet. The site is well drained in o southerly
direction into the Hodgson Creek valley. The muskeg terrain odjacent to the northwest
is relatively flat and the surficial drainage is quite poor.

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

The western extremity of the site area is within & mile of the winter road, but there is
no existing access from the winter road to Site W 10X. '

DEVELOPMENT

Site W 10X is not recommended for development for the following reasons:
-  The access to the site is quite difficult because of a required stream crossing of
Hodgson Creek; therefore exploitation of this source would probably be limited
to the winter months.

-  The existing overburden of topsoil and silt is quite thick.

- Similor quality materials with better access and less overburden thickness are
available at other sites in the Study Area.

- The terrace deposit is located immediately adjacent to the active stream channel

of Hodgson Creek; therefore development could have serious environmental
implications on the area.
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DETAILED TEST PIT LOG

W 10/TP 1
_ 0.0
g (OL) — 0.3
(ML)
— 3.0
ol
o
S (GW)
_— 5.0
(GW)
7.5

Topsoil; organic, brown

Silt; powdery, light brown

Gravel; some sand, little silt,
occasional cobbles, scattered
boulders

Gravel; some sand, trace of silt,
frequent cobbles
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 10X/TP 1
Somple Depth (Feet): 5.0-7.5
Moisture Content {%): -

Ice Content (%): -
Organic Content (%): -

GRAIN SIZE DISTRIBUTION:

Sagnd _ Sizas St

Sizes

Grave! Sizes chne_IMad__Iu_m__LFlne Gograel Medium | Fine Clay Sizes
Saive Sizes
Y Xyl % %o %0 %o%0%00%200
100 ] N b N
20 \\ > n : (4
L L D
00 \\ N N
19 \ AN X
S ‘
530 N nY
50 \ by *
. N\ N\ N
- Y
Ea0 A
- N ~
g% AN Y s
220 \\ =~ -
N
10 H ."'"hu..,_ ~
So0 10 o o-1 00l 0001 0-0001
Grain  Size — Milllmetres
ACOARSE FINE AGGREGATE
—————————— Particle size limits of frost susceptibla materials
PETROGRAPHIC ANALYSIS:
Dolostone 36.1 % Chert 5.8 %
Quartzite 17.2 % Claystone; dark 3.3 %
Limestone 17.1 % Ferruginous concretions 2.2 %
loneous material 6.9 %
Possible deleterious marlstone 11.4 %
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SITE NO. W 11

Located approximately 14 miles north of Wrigley, Site W 11 consists of a river terrace
on the east bank of the Mackenzie River.

Type of Material: Gravel; well graded, coarse grained, some sand.

Estimated Volume: 150,000 cubic yards.

Assessment: Good quality material suitable for most construction require-
ments. This site is not recommended for immediate develop-

ment because other sites with better access are available in
the Study Area.

LEGEND
e e == A|| weather road sweeeneeeeeo Required access
Existing trails and cutlines Site limit
ssssssssnnss Proposed Gas Pipeline * e == = Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit

Airphoto No. A22889/80 Approximate scale: 1" = 3, 000"
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@ PEMCAN SERVICES

ENVIRONMENT

Site W 11 is located along the east bank of the Mackenzie River approximately 13
miles downstream from Wrigley. The site is approximately 3000 feet in length and 700
feet in width and consists of a river terrace. The plateau of the terrace is approxim-
ately 70 to 90 feet above the adjacent water level of the Mackenzie River.

The granular material in the terrace deposit consists of clean, well graded, medium
grained gravel with some sand. A very thin veneer of topsoil, 4 to 6 inches thick,
supports moderate growths of spruce, birch and poplar. The terrace appears to be well
drained and the general surficial drainage is westerly to the Mackenzie River.

There are no known critical wildlife areas in the immediate vicinity of the site; how-
ever, the section of the Mackenzie River opposite the site is noted for its domestic
fishing resources by the natives of Wrigley.

DEVELOPMENT

Site W 11 is not recommended for immediate development because of the following
reasons:

-  Considerable quantities of equally good quality granular materials are available
at other sites in the Study Area with better access to Wrigley. The quantity of
material available at this site is relatively minimal.

- Any development of borrow pits at this site will entail a stream crossing of
Hodgson Creek which 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 shorelines of the Mackenzie River could result in undesirable effects
on the physical and biotic environments, especially those related to fishing
operations along the section of the Mackenzie that parallels the site.

However, if this source is developed ot a future date, due to the increased local needs

for granular materials, then an assessment should be made relevant to the current status
of the area and the proposed development of borrow pits. One of the primary procedures
that should be considered at that time is the establishment of adequate vegetation buffer
zones in order to protect the aesthetic and fishery resource values in and along the
Mackenzie River in this area.



DETAILED TEST PIT LOG

W 1/TP |
_ 0.0
— 0.3
Sprols (GwW)
o
‘=
-
72U 4.0
W 11/TP 2
w ou__ 0:5
gichzel (GW)
o \
*E:
s | '
4.5

Unfrozen

Topsoil; organic, dark brown, roots

Gravel; little sand, trace of silt

Topsoil; organic, dark brown, roots

Gravel; some sand, trace of silt,
occasional cobbles

Topsoil; highly organic, black, roots

Gravel; some sand and silt, dark brown

Silt; some sand, very organic, dark grey

Gravel; some sand, trace of silt, dark
brown, coarse grained




SUMMARY OF LABORATORY TEST DATA

Sample Location: W11/TP 1 W 11/TP 3
Sample Depth (Feet): 2.0 1.0
Moisture Content (%): - -

lce Content (%): - -

Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

i 1zg3 Siit Si
Srovet 8%t frooree fuesium leive oo IMesium Trine ] 17 S'*e*
Seive Sizes
ook 3 23 4 ., ‘IO\ %20 "40"50"@.0 *200
T %\ \!.
90 “ -
L N N
eo \ \‘ <
gBO \\\ \\
= N )
L0 NN . ]
-EQO \ \‘ N
w \\ \\ +TP hl \\
§30 \‘\.\ \\
4 IP1 N, ~J s
G20 AN =
N 4
10 [ | Moy
o g
fe0 10 0 0t 0-0 0-00! 0-000|
B Grain  Size — Miflimetres
ACOARSE. FINE AGGREGATE
et e et e et Particle size limits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
Biotite gneiss 62.3 % Quartzites 1.6 %
Igneous material 24.9 % Chert 0.07 %
Siltstone, sandstone 2.3 % Wood 0.08%
Limestone & dolomite 8.3 %
L.A. ABRASION TEST:
Percent loss - 19.9
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SITE NO. W 12

Located approximately 2% miles north of Wrigley, Site W 12 consists of a fluvial terrace
along the east bank of the Mackenzie River,

Type of Material: Gravel; well graded, medium grained, some sand.
Estimated Volume: 600,000 cubic yards.
Assessment: This site is not recommended for immediate development because

other sites with better access and similar quality material are
available in the Study Area.

Rock
island

=== == Al| weather road JRILLIETTREL Required access
————— Existing trails and cutlines  -=——:——-Site limit
ssssecennnne Proposed Gas Pipeline + == = == = Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22889/79 Approximate scale: 1" = 3, 000"



@ PEMCAN SERVICES

ENVIRONMENT

Site W 12 is located approximately 23 miles downstream of Wrigley along the east bank
of the Mackenzie River. The site consists of a flat fluvial terrace remnant which

is incised with an intermittent flowing stream channel. The terrace deposit encompasses
an area approximately 6000 feet in length and 700 feet in width and the plateau of the

terrace is 60 to 80 feet above the water level of the Mackenzie River.

The granulor materials in the terrace deposit consist of clean, well graded, medium

grained gravel with some sand. A thin veneer of topsoil, 6 to 8 inches in depth, under-
lain by a 1 to 4 feet thick layer of lacustrine silt, overlies the deposit. The overburden, con-
sisting of organic topsoil and silt increases in depth towards the incised intermittent stream
channel. The area is covered with a moderately dense growth of spruce with the occasional
stand of birch and poplar. The site area appears relatively well drained to the west and
southwest,

There are no known critical wildlife areas in the immediate vicinity of the site; however,
the section of the Mackenzie River opposite the site is utilized as a domestic fishing area
by the natives of Wrigley.

There is no direct access to the site, although the winter road is located approximately
3/4 of o mile to the east. New access will have to be developed from the site to the
winter road,

DEVELOPMENT

Site W 12 is not recommended for immediate development because of the following reasons:

-  Considerable quantities of equally good quality granular materials are available
at other sites in the Study Area with better access to Wrigley. The quantity
of material available at this site is relatively minimal.

- Any development of borrow pits at this site will entail a stream crossing of
Hodgson Creek which 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 result in undesirable effects
on the physical and biotic environments, especially those related to fishing
operations along the section of the Mackenzie that parallels the site.

However, if this source is developed af a future date, due to the increased local needs
for granular materials, then an assessment should be made relevant to the current status
of the area and the proposed development of borrow pits. One of the primary procedures
that should be considered at that time is the establishment of adequate vegetation buffer
zones in order to protect the aesthetic and fishery resource values in and along the

Mackenzie River.
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DETAILED TEST PIT LOG

W 12/TP 1
— o 0.0
A OL____ g
(ML)
v — ]a4
C [
of
o
=1 (GW)
4.5

Topsoil; organic, black, roots

Silt; some sand, occasional pebbles,
light brown, roots

Gravel; coarse, little sand and
silt, greyish brown

Topsoil; organic, black, roots

Silt; some sand, frace of clay,
brown

Gravel; frequently to 3 = 4 inches,
sand (medium), dry-damp, dense
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DETAILED TEST PIT LOG

0.0
oL
©b__ s
(ML-MH)
— 4.5
C
N
£
c
o
(GW)
— 8.5
(SP)
11.0

Topsoil ; organic, roots

Silt; some sand and gravel, pebbles

Gravel; coarse to 3 inch, some sand
and silt

Sand; fine-medium, dense, brown
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SUMMARY OF LABORATORY TEST DATA

Sample Location: WI12/1P 1 W 12/TP 3 WI12/Tp 4
Sample Depth (Feet): 2.0 8.0 3.0-4.0
Moisture Content (%): 1.5 7.6 -

lce Content (%): - - -

Organic Content (%): - - -

GRAIN SIZE DISTRIBUTION:

Sond _ _Sires St Sizes Gloy Sizes

G (-1
rave zes Cogree |Medium | Fins Goorss] Medium [ Fine

Selve Sizes

ool 22! A 4r %4 %9 %p %o¥%o™00 *200
N I \‘ ~|‘
B 248 ‘\ h s
90 N -
NT TN TH3 h
8o \ \\ W -
70 \\ \\
50 A AN Y ™
£ \\ \;—-TP \‘ \\ X
£ N [ N
oo TP] ~ A R
e A
.:‘O 5.\ ~ -
Es0 AN b >
g h o \ . S
g AV ~J <
20 '\ \ \\\ ‘..
"'b
10 Sk i ~
1Y) 10 0 o 0-0l 0-001 0-000)
Grain Size — Milltmetres
ACTIARSE FINE AGGREGATE
- Particle size timits of frost susceptible materials
PETROGRAPHIC ANALYSIS:
Igenous material 69.7 % Quartzites 15.1 %
Limestone & dolomite Cherts 1.0 %
(sound) 11.7 % .
Limestone & dolomite Siltstone, shale etc. 0.8 %
(porous) 1.4 %

L.A. ABRASION TEST:

Percent loss - 17,2
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SITE NO. W 13

Located approximately 2% miles north of Wrigley and % mile east of the Mackenzie
River, Site W 13 consists of a large, flat ridge considered to be a glacial outwash
deposit or a remnant of an early post glacial terrace.

Type of Material: Gravel; well graded, medium grained, some sand.
Estimated Volume: 1,000,000 cubic yards.
Assessment: This site is not currently recommended for development because

other sites with better access and similar quality material are
available in the Study Area.

= e mm e == Al | weather road esasessasanss Required access
Existing trails and cutlines  +=——+=——"Site limit
ssssnsssnsss Proposed Gas Pipeline + == = = = Proposed Mackenzie Highway
© DH  Drill Hole TP  Test Pit

Airphoto No. A22889/79 Approximate scale: 1" = 3,000'




@ PEMCAN SERVICES

ENVIRONMENT

Site W 13 is located approximately 23 miles north of Wrigley and % mile east of the
Mackenzie River. The site consists of a flat, large "ridge" rising slightly above the
adjacent terrain and is considered to be o glacial outwash deposit or a remnant of an
early post glacial terrace., Site W 13 encompasses an area 4000 feet by 1200 feet.
A large melt water channel containing two large laokes forms the eastern boundary of
the site.

The material in this site consists of well graded, medium grained, sandy gravel. A

thin veneer of organic topsoil and silt, approximately 1 foot in depth, overlies the

grave! and supports moderate growths of spruce, birch and poplar ranging from 10 to 40
feet in height and 2 to 8 inches in trunk diometer, The surficial drainage of the site and
adjacent terrain is northwesterly into the shallow gully of the intermittent stream channel.

There are no known critical wildlife areas in the immediate vicinity of Site W 13.

The existing winter road flanks the eastern perimeter of the site area and constitutes
the only access to this site.

DEVELOPMENT

Site W 13 is not recommended for immediate development because of the following reasons:

- Considerable quantities of similar quality granular materials are available at
other sites in the Study Area with better access to Wrigley.

- Any development of borrow pits at this site will require a stream crossing at
Hodgson Creek, which may limit the exploitation of this site to the winter
months in order to minimize potential damage to the regime of the stream channel.

However, if this site is developed at a future date due to the increased local needs for

granular materials, then an assessment should be made relevant to the current status of
the area and the proposed development of borrow pits.
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DETAILED TEST PIT LOG

W 13/TP 1
— 0.0
OL_—— 0.3
ML
) MO___ 40
cff
£k (GW)
St
5.0

Topsoil; organic, black, damp

Silt; some sand, few pebbles,
light brown, damp

Gravel; coarse, occasionally cobbles,
fine to medium sand, medium brown
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DETAILED DRILL HOLE LOG

SITE NO. W 13 HOLE NO.B E

DATE® gpg, 24,1973 |LOGGED BY: (g PEMCAN [ ACRES CONSULTING

: ATR ATR_REVERSE :
DRILLING METHOD: 7] ¢onyeNTionar 0 circotation [ OTHER:

CEONDITIONS  Jsame
DEPTH AMPLE | DEPTH
owy | oRAPH [ UTED MATERIAL DESCRIPTION ) —{rvre | (raen
g | 2 | e
0 0 -
Brown fine Sand and Gravel
2 Nf 2 —
4 4
6 6 —
8 8.0~ — ] g
10 10
- brown silty Sand with
fine Gravel
14 —
15.0
END OF HOLE 15.0"
16 — 16 —
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT @
PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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L]

DETAILED DRILL HOLE

LOG

HOLE NO. 8 G

SITE NO. w 13
DATE: Fgp. 24, 1973 |LOGGED BY: [ PEMCAN XI ACRES CONSULTING
DRILLING METHOD: [g] conyeNTional O él'gcﬁfxiﬁéil C] OTHER:
O ONDITIONS. [samp
AMPLE | DEPTH
Treanr | Sxaem | tCour MATERIAL DESCRIPTION gy v oy M RO
SYMBOL | symsot cLass | cuass | conr. 5
N Pt Peaty Top Soil
H——— Q- — == T =7
GS
2 ]
SW - brown fine Sand and Gravel Nf
4 -
6.0 6 4
GS
8
GW Brown gravelly Till Nf
10 4
12 o
14 —
GS
16
18.0 18 —
END OF HOLE 18.0

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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DETAILED DRILL HOLE LOG

SITE NO. W 13 HOLE NO. B K
DATE: ppp, 24, 1973 |LOGGED BY: [] PEMCAN ®  ACRES CONSULTING
DRILLING METHOD: [R] . o\yemifional (1 SlRcoLAtON [ OTHER:
GEOO'}{I%DIT 10 ’lilcSE SAMPLE
P DEPTH
Treen | orarw [ S20002 MATERIAL DESCRIPTION g o e A RO
SYMBOL | svmeoL cLAss | cLass | conr.
0 : 0
£ Pt Peaty Top Soil
| S -
2 - GS 2 =
SC - brown sandy till, some NF
fine gravel
3 - 3
4 4 -
5 - 5 4
6 - 6 —
7 7 -
8 — GS 8 —
9 - 9 —
10 10.0—~" END OF HOLE 10.0’ \ 10

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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Sample Location:

SUMMARY OF LABORATORY TEST DATA

Sample Depth (Feet):

Moisture Content (%):

lce Content (%):

Organic Content (%):

w13/1P 1

2.0

GRAIN SIZE DISTRIBUTION:

Gravel Sizes L Iz08 St Sizes Clay Sizes
Coorse |Madium |Fine ggguﬂ Medium | Fine
Selve Sizes
y "} 4 % ®g "o "ao%o"oo®z00
100 T < :
90 A ]
‘\
" N
80 ~ N
‘\ S,
To \\ ‘l‘
<60 AN b N
o N
3 N 3
*50 =
. N\ N\ ™
c N N
- \‘_ ‘\ <
- ] ) ~
ﬂ-zo \\-\ = ]
‘l
1o ™ hid .h;h-.._
100 10 10 01 -0l 0-001 0:000!
Grain  Size — Millimetras
ACOARSE FINE AGGREGATE
---------- Particle size limits of frost susceptible moterials
PETROGRAPHIC ANALYSIS:
Quartzite 356.9 % Chert 5.5 %
Igneous material 28.8 % Limestone 5.4 %
Dolostone 22.4 %
Deleterious mica schist 1.0 %
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SITE NO. W 14X

Located approximately 7 miles northwest of Wrigley on the east bank of the Mackenzie
River, Site W 14X consists of limestone fragments overlying bedrock along the south-
east base of Roche Qui Trempe a |'Eau.

Type of Material: Limestone fragments; sand and silt.

Estimated Volume: 250,000 cubic yards.

Assessment: This site is not recommended for development because other
sites with better quality granular materials and better access

are available in-the Study Area.

LEGEND
= e == Al | weather road ceeeseeneeeo- Required access
Existing trails and cutlines  +=———-——"Site limit
ssssssssnnes Proposed Gas Pipeline + = = == ==« Proposed Mackenzie Highway

© DH  Drill Hole TP Test Pit
Airphoto No. A22889/77 Approximate scale: 1" = 3,000




@ PEMCAN SERVICES

ENVIRONMENT

Site W 14X is located approximately 7 miles northwest of Wrigley immediately adjacent
to the east bank of the Mackenzie River. The site consists of limestone fragments over-~
lying bedrock along the southeast base of the rock massif cartographically designated as
Roche Qui Trempe a I'Eau.

The material at Site W 14X consists of weathered limestone fragments from the rock maossif
intermixed with sands and silts. This material is of low quality and suitable only for general
fill requirements. Fine to coarse grained, medium to thick bedded Devonian Limestone

of the Nahanni Formation is exposed at the toe of the Mackenzie River bank and along

the western slopes of Site W 14X. The fault zone parallelling the east siopes of the hill
ond Mount Gaudet has facilitated erosion processes and has resulted in the deposition of
rock debris in this area.

The surficial drainage of the site area and odjacent terrain is southwesterly into the
Mackenzie River. The organic topsoil layer is shallow and supports moderate growths of
spruce, birch and poplar.

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

The existing winter road is located approximately 1 mile east of the site area.

DEVELOPMENT

Site' W 14X is not recommended for development because other sites with considerably
better access and quality of granular materials are available in the Study Area.

In addition, this mountainous terrain contains aesthetic features related to the thermal

“springs and unique surrounding vegetation.
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SITE NO. W 15X

Located 8 to 9 miles northwest of Wrigley, Site W 15X encompasses rocky hills known
as Mount Gaudet and Roche Qui Trempe a |'Eau.

Type of Material: Limestone and massive brecciated dolomite.
Estimated Volume: Unlimited.
Assessment: Fair to good quality crushable rock for production of various

categories of aggregates for construction requirements. This
site is not recommended for development because community
requirements for granular materials can be obtained from other
sites with better access.

Mackenzie River

LEGEND

= = = == == Al| weather road seeseeeeeee- Required access

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

ssssssssssss Proposed Gas Pipeline * == = = = Proposed Mackenzie Highway

© DH  Drill Hole TP  Test Pit
Airphoto No. A22304/16 Approximate scale: 1" = 3,600"
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% PEMCAN SERVICES

ENVIRONMENT

Site W 15X is located approximately 8 to 9 miles northwest of Wrigley and encompasses
the rocky hills cartographically designated as Mount Gaudet and Roche Qui Trempe a
I'"Eau. The peak of Mount Gaudet rises approximately 1000 feet above the adjacent
flat glaciated Mackenzie Plain. The rock massif extending from Roche Qui Trempe

a !'Eau at the southeast extremity of the site to the northern extremity of Mount Gaudet
is approximately 4 miles in length and 1 mile in width. The eastern periphery of the
site area is a steep escarpment which has been formed by a major fault (see Figure 1)
while the western perimeter of the site is more rugged and moderately sloped.

The range consists of medium to thick bedded grey limestones of the Nahanni Formation
and of massive brecciated dolomite and limestone of the Bear Rock Formation., Rocks of
these formations are competent and break into large blocks. The rock strata which are
thrust upwards in the two faults, are domed around the northwest side of Mount Gaudet,
and plunge to the southwest.

Thermal saline springs issue water (70° to B8° F) from rock fissures and bedding planes
along the southwestern toe of the range. Old springs which have ceased to flow are
marked with travertine beds, 100 feet or more above the river. Spring waters also form
a small creek north of the main rock outcrops. A unique halophytic plant community
which exists around this creek has been described by Lindsey (1953).

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

Access to this site consists of the winter road which runs along the northern tip of the |
mountain, and the Mackenzie River.

DEVELOPMENT

Site W 15X is not recommended for development because of the following reasons:

-  Exploitation of granular materials from this site will require quarry operations
including blasting and crushing.

-  Better quality granular materials in the pit run condition in extensive quantities
are avoilable at other sites in the Study Area by opening new cracks and fissures,

-  Blasting operations may disturb the existing hydrological equilibrium of the site
area by opening new cracks and fissures.

- Quarry operations will adversely affect the aesthetic conditions of the site area.

- The rock faces are predominantly steep and would be unsuitable for potential
quarry locations.
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SITE NO. W 16X

Located approximately 9 miles northwest of Wrigley, Site W 16X consists of screes
and slopewash deposits along the west slopes of Mount Gaudet . These deposits form
a narrow, flat river terrace adjacent to the east bank of the Mackenzie River.

Type of Material: Gravel, limestone fragments, some sand.

Estimated Volume: 1,000,000 cubic yards.

Assessment: Fair to poor quality material for general fill only. This site
is not recommended for development because of environmental
considerations, difficult access and the availability of better
quality materials at other sites in the Study Area.

LEGEND

= == = = Al| weather road s+seseeeeeee Required access
————— Existing trails and cutlines  -=——:——"Site limit
ssessssnnsns Proposed Gas Pipeline * = = — - Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22304/16 Approximate scale: 1" = 3, 000"
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@ PEMCAN SERVICES

ENVIRONMENT

Site W 16X is located approximately 9 miles northwest of Wrigley, and consists of
relatively steep screes and slope wash debris along the western flank of Mount Gaudet.
These deposits form a narrow, flat river terrace adjacent to the east bank of the
Mackenzie River. The site encompasses an area opproximately 4000 feet in length and
1000 feet in width.

The material at this site consists of a mixture of gravel, limestone fragments and sand
which is primarily suitable for general fill requirements. The organic topsoil layer is
2 to 3 inches in depth, and supports moderate growths of birch and spruce with some
poplar. The site area is well drained into the Mackenzie River. The gully bottom
shows relatively strong signs of seepage.

There are no known critical wildlife areas in the immediate vicinity of the site. How-
ever, the area contains unique thermal springs and associated vegetation that offers an
interesting aesthetic setting.

This site is extremely isolated and the only access is by water along the Mackenzie River.

DEVELOPMENT

Site W 16X is not recommended for development because of its isolated location and
relatively poor quality of available granular materials.

In addition, this terrain contains aesthetic conditions related to the thermal springs and
vnique surrounding vegetation.
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DETAILED TEST PIT LOG

W 16X/TP 1

o — 88 Topsoii; organic, dark brown, roots

Sand; some gravel, little sitt. Gravel
(SW) consists mostly of subangular limestone
fragments to 4 inches.

Unfrozen

4.0
W 16X/TP 2
—_ - 0.0 - .
Ol ——— 0.1 Topsoil; organic, roots
Sand; some silt, fine to medium grained,
§ (SM) occasional [imestone fragments, damp,
e light brown.
T
-
4.5
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 16X/TP 1 W 16X/TP 2

Sample Depth (Feet): 3.0 3.5

Moisture Content (%):
lece Content (%): - -

Organic Content (%}): - -

GRAIN SIZE DISTRIBUTION:

: Sond  Size% Silt Sizes .
Gravel  Sizes Coorse JMedlum |F|n| ggguﬂ Medlum [Fine Clay Sizes
Selve Sires
tooh 2! T e i S M1 ‘4o'so'|ao‘zoo
\ N ‘v‘.
90 N C
80 AN b
N N ATP2 \
Ny N S,
10
IP1 N \ A N
b N\
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E "\\ \\ Y I
i-so \\ h k
s \\ \\ N
540 - : h N
- Y
€30 AN >
E el \\\. \\_\
ﬂ.zo s L
‘I
1o "ﬁw.\
o i [
100 10 0 o 0-01 0001 ©-000!
Grain Size — Milllmeatres
COARSE
AGGREGATE FINE AGGREGATE
---------- Particle size limits of frost suscepiible materials
PETROGRAPHIC ANALYSIS:
Limestone & dolomite 75.6 % Cherts 1.9 %
lgneous material 17.4 % Metamorphics 0.4 %
Quartzites 1.9 %
Deleterious limestone and dolomite (porous) 1.5 %
Deleterious siltstone and sandstone (ferruginous) 1.0 %
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SITE NO. W 17X

Located approximately 5 miles northwest of Wrigley on the west bank of the Mackenzie
River at the confluence of the Wrigley River, Site W 17X consists of a sandstone and
shale ridge mantled with colluvium and residual soil.

Type of Material: Sandstone and shale fragments with silt and sand.
Estimated Volume: Not established.
Assessment: Site W 17 X is not recommended for development because

other sites with considerably better quality material and
access are available in the Study Area. Also, the site is
adjacent to the eastern periphery of a critical wintering
range for caribou..

Rocky
Island

=== Al| weather road e Required access
————— Existing trails and cutlines  -——+——:Site limit
ssssesssnses Proposed Gas Pipeline + = me == = Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22889/78 Approximate scale: 1" = 3,000




@ PEMCAN SERVICES

ENVIRONMENT

Site W 17X is located approximately 5 miles northwest of Wrigley on the west bank of
the Mackenzie River immediately adjacent to the north shoreline at the mouth of the
Wrigley River, The site consists of a sandstone ridge approximately 1 mile in length

and 800 feet in width and represents an erosional remnant of bedrock thrusted up between
two major fault zones. (Figure 1).

This ridge représents a more competent part of the Devonian, fine grained sandstones as
compared to the similar rock outcrops exposed upstream in the Wrigley River valley. This
formation also contains silty shales which are more easily eroded. In general, the rock
formations in this area are less competent than those forming the Mount Gaudet or
McConnell Range formations.

The sandstone ridge is mantled with residual soils and colluvium consisting of sandstone
and shale debris partially cemented by a silty matrix. The mantle is very shallow on the
steep southern exposures of the ridge and considerably thicker on the gentler northern
slopes of the ridge. This mantie supports very sparse growths of birch and poplar.

The sandstone ridge ifself is well drained while the surrounding terrain is a flat, poorly
drained floodplain of the Wrigley River.

Site W 17X is adjacent to the eastern periphery of a critical wintering range for wood-
land caribou.

The existing access to this site consists of the Mackenzie River. .

DEVELOPMENT

Site W 17X is not recommended for development because of the following reasons:
- Very difficult access involving a crossing of the Mackenzie River.

~  Very poor quality material which is only marginally svitabie for general fill
requirements,

-  The site is adjacent to a critical wildlife area.

- Other sites with considerably better quality granular materials and better access
to Wrigley are available in the Study Area.
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SITE NO. W 18X

Located approximately 2 miles west of Wrigley on the west bank of the Mackenzie
River, Site W 18X consists of an old alluvial fan at the mouth of Olson Creek.

Type of Material: Sand; some silt.
Estimated Volume: Not applicable.
Assessment: Site W 18X is not recommended for development because it

does not contain any granular type material. Also, the
site is adjacent to a critical wildlife area.

=

b .g, '
a"

GEND

= Al| weather road e ++++++- Required access
————— Existing trails and cutlines  *w=—+——":Site limit
ssssssssssns Proposed Gas Pipeline + = mm = = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No. A22304/19 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site W 18X is located approximately 2 miles west of Wrigley on the west bank of the
Mackenzie River and consists of an old alluvial fan adjacent to the mouth of Olson
Creek. The site encompasses an area approximately 3000 feet in length and 1500
feet in width.

The alluvial fan is comprised of silt with some sand. The site area is poorly drained
and relatively flat, and supports very sparse growths of bushes and muskeg vegetation.

The site is adjacent to the eastern periphery of a critical wintering range for woodland
caribou.

The only access to Site W 18X consists of the Mackenzie River.

DEVELOPMENT

Site W 18X is not recommended for development because the site does not consist of
any granuiar type material.
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SITE NO. W 19X

Located approximately 2 miles southwest of Wrigley on the west bank of the Mackenzie
River, Site W 19X consists of a pronounced river terrace.

Type of Material: Sand and Silt.

Estimated Volume: Not applicable.

Assessment: Site W 19X is not recommended for development because
it contains very poor quality material.

== = = = A|| weather road

sssssssesnns Proposed Gas Pipeline
© DH  Drill Hole

————— Existing trails and cutlines

------ -+++++- Required access

== Site limit

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

Airphoto No. A22889/82
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ENVIRONMENT

Site W 19X is located approximately 2 miles southwest of Wrigley on the west bank of
the Mackenzie River almost directly across from the Wrigley airstrip. The site consists
of a pronounced river terrace approximately 2 miles in length and 400 feet in width,
and is relatively well drained towards the Mackenzie River.

The river terrace is comprised of stratified silt and sand deposits and is mantled with a
thin veneer of organic topsoi! approximately 6 inches in depth. The terrace supports
moderate growths of spruce, birch and poplar ranging from 10 to 40 feet in height and
2 to 8 inches in trunk diameter.

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

An existing seismic cutline disects the site area; however, the only access from the site
to Wrigley is by the Mackenzie River. '

DEVELOPMENT

Site W 19X is not recommended for development because it contains very poor quality
material . :
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DETAILED TEST PIT LOG

W 19X/TP 1
) 0.0
.35-;‘_'*} R (OL)_.....— 0.3
(ML-MH)
— 1.1
|
N E
0 (SP)
"E E:
-
4.5

W 19X/TP 2
— 0.0
PR OU___ o5
il (ML-MH) 1 o
] :
@ (SP)
o
£ — 2.5
(SP)
3.5
W 19X/TP 3
ANADE TS 0.9
ﬁg@*fﬁj OV ____ g5
§ (MH)
§ — 1.5
£ (MH)
il w 2.5
3.0

Topsoil; dark brown, roots

Silt; some sand, little clay, light brown

Sand; little silt, poorly graded, silt and
clay lenses, few cobbles, damp, brown

Topsoil; dark brown, roots

Silt; some sand, little clay, light brown

Sand; some silt, poorly graded, brown

Sand; some silt, poorly graded, greyish brown

Topsoil; organic, black, roots
Silt; some clay, black wet

Silt; some clay, brown
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SUMMARY OF LABORATORY TEST DATA

Sample Location: W 19X/TP 1 W 19X/TP 2
Sample Depth (Feet): 2.0 2,0-3.0
Moisture Content (%): - -

Ice Content (%): - -
Organic Content (%): - -

GRAIN SIZE DISTRIBUTION:

Gravel Sizes Sand _ Sizes alit Sizes Clay Sizes
Coorse |Modium [Fine Gogrse] Medium [ Fine
Seive Sizes
WAL 44 Mg %ag %30%0%00 “200
100 — TT1 %
\ \ .
90 > l l\ \ ] 'y
. 1A h
s ~ LA
A
10 \\ ‘ \“.
KWl RN
60
-1 )
: > x
R i
E TP 1| —* Y
iL40 N\ [N &
- v ~ <
g0 S S
: \ \\ |
&20
A -
N ™oy
i0 i =Y
\ﬁ.
[»]
00 10 10 [+ -0 0001 0-000I1
Grain  Size — Millimeires
ACSEE FINE AGGREGATE
—————————— Particle size limils of frost susceptible moteriols
PETROGRAPHIC ANALYSIS:
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SITE NO. W 20

Located approximately 5 miles southwest of Wrigley, Site W 20 consists of a river
terrace on the west bank of the Mackenzie River.

Type of Material: Gravel; Sand; Silt.

Estimated Volume: 200,000 cubic yards.

Assessment: This site is not recommended for community development.
However, the site may be considered for development if

local utilities are constructed in the immediate vicinity
of the site at a future date.

River

Mackenzié®

= = == A|| weather road sessreeeeeee Required access
————— Existing trails and cutlines  -=——:=——-Site limit
wsssssesnses Proposed Gas Pipeline * == wm = =« Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No. A22889/83 Approximate scale: 1" = 3,000
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ENVIRONMENT

Site W 20X is located approximately 5 miles southwest of Wrigley on the west bank of
the Mackenzie River and consists of a relatively large river terrace on the adjacent
floodplain. The site is approximately 1% miles in length and 500 feet in width. The
adjacent terrain is relatively flat and poorly drained and consists of muskeg type ferrain.

The upstream portion of the terrace, designated as part "a" on the site airphoto

(Page 20-1) consists of sandy gravels, and its slopes are relatively steep and appear to
be well drained. The downstream portion of the terrace designated as part "b" exhibits
gentler slopes, and is poorly wooded consisting primarily of willows and small brush
indicating finer grained soils.

There are no known critical wildlife areas in the immediate vicinity of the site.
There is no existing land access to Site W 20 and the Mackenzie River represents the

only access from the site to Wrigley. An existing seismic cutline is located approxim-
ately 3 mile north of the northern extremity of the site area.

DEVELOPMENT

Site W 20 is not recommended fcr development for the granular requirments of the
Wrigley community.

However, the portion of the site designated as part "a" does consist of marginal quality
granulor material which may be considered for development for the granular requirements
of local utilities if these are constructed in the immediate vicinity of the site at a future
date.
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GLOSSARY
Stream deposits of comparatively recent fime, does not include
subaqueous deposits of seas and lakes.

A mineral, anhydrous caleium sulfate, CaSO4. Orthorhombic,
commonly massive in evaporite beds.

A plant that lives only one year or season.

- Laboratory test procedure as designated by ASTM~-C151-63 for

determination of expansive qualities for all types of Portland
Cement and aggregate reactions,

A horizontal portion of an earth embankment to ensure greater
stability of a long slope.

Of or pertaining to life or mode of living,

Pertaining to the North.

A rock fragment larger than 8" in diameter.

Pertaining fo a map. In geology a cartographic unit is a rock or
group of rocks that is shown .on a geologic map by a single color or
pattern. '

Soil particles smaller than 0.002 mm. in diameter.

A rock fragment between 3" and 8" in diameter.

A general term applied to loose and incoherent deposits, usually at
the foot of a slope or cliff ‘and brought there chiefly by gravity.

Rounded water-worn fragments of rocks or pebbles, cemented tc-
gether by another mineral substance which may be of a siliceous or
argillaceous nature.

The third and latest of the periods included in the Mesozoic erq;
also the system of strata deposited in the Cretaceous period.

Of or pertaining to the nature of a crystal; having regular molecular
structure. : :

An alluvial deposit, usually triangular, at the mouth of a river.

! v
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Devonian . In the ordinarily accepted classification, the fourth in order of
age of periods, comprised in the Paleozoic era, following the
Silurian and succeeded by the Mississippian. Also the system of
strata deposited at that time.

Dolomite A mineral, CaMg (CO3)2, commonly with some iron replacing
magnesium; a common rock-forming mineral,

Ecology The study of the mutual relahonships between organisms and their
environments.

Eolian ' Deposits which are due to the transporting action of the wind.
Escarpment The steep face of a ridge of high land.
Esker A narrow ridge of gravelly or sandy drift, deposited by a stream

in association with glacier ice.

Excess lce lce in excess of the fraction that would be retained as water in the
soil voids upon thawing.

~ Fauna The animals collectively of any given age or region.

Flood Plain That porhon of a river valley, adjocent to the river channel,
which is built of sediments during the present regime of the stream
and which is covered with water when the river overflows its
banks at flood stages.

Flora * The plants collectively of any given formation, age or region.
Fossiliferous Containing organic remains.
Geomorphology The study of landscope and of the geologic forces that produce it.

It is the dynamic geology of the face of the earth. It concerns
that branch of physical geography dealing with the origin and
development of the earth's surface; features (landforms) and the
history of geologic changes through the interpretation of topo=
graphic forms.

Glacial Till Non sorted, non stratified sediment carried or deposited by o
glacier.
Glaciofluvial Fluvioglacial. Pertaining to streams flowing from glaciers or to

the deposits made by such streams.
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A which the cI_riF’r lies.

Pertaining to glacial~lake conditions, as in glaciolacustrine
deposits.

Soil particles smaller than 3" in diameter and larger than 2.0 mm
in diameter.

A moraine with [ow relief, devoid of transverse linear elements.

Alabaster. Selenite. Satin Spar. A mineral, CaSOy4, 2H50.
Monoclinic. A-common mineral of evaporites.

Differing in kind; having unlike qualities; possessed of different
characteristics; opposed to homogeneous.

A mound or knoll.

Mass of surface ice formed during winter by successive freezing of
sheets of water seeping from the ground, a river or spring.

A mound composed chiefly of gravel or sand, whose form is the
result of original deposition modified by settling during the mclt-
ing of giacier ice againsi or upon which the sediment is accumuiated.

A limestone plateau marked by sinkholes and underlain by cavernous
carbonate rocks having subterranean drainage channelways that
largely follow solution-widened joints, faults, and bedding planes.

Produced or belonging to lakes.

Any of a group of low growing plant formations composed of a
cerfain fungi growing close together with certain algae.

A French term adopted in geology and physical geography for a
mountainous mass or group of connected heights, whether isolated
or forming a part of a larger mountain system.

Condition of river that follows a winding path owing to natural
physical causes not imposed by external restraint. Characterized
by alternating shoals and bank erosion.

Drift, deposited chiefly by direct glacial action, and having con=
structional topography independent of control by the surface on
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The scientific study of form. Used in various connecf:ons, e.g.
|cmc!forms (geomorphology).

The term designating organic terrain, the physical condition of
which is governed by the structure of peat it contains and its re~
lated mineral sublayer, considered in relafion to topographic
features and the surface vegetation with which the peat co-exists.

The second of the periods comprised in the Paleozoic era, in the
geological classification now generally used. Also the system of
strata deposited during that period.

Lasting through the year.

The thermal condition under which earth materials exist a a temper=
ature below 32°F continuously for a number of years.

The branch of science treating of the systematic description and
classification of rocks.

Pertaining to features of glacial origin beyond the limits of the
glacier itself, as...streams, ...deposits, ...sand.

Soil particles smaller than 2.0 mm. in diameter and larger than
0.06 mm. in diamefer.

A heap of rock waste at the base of a cliff or o sheet of coarse
debris mantling @ mountain slope.

The third in order of age of the geologic periods comprised in the
Paleozoic era, in the nomenclature in general use. Also the system
of strata deposited during that period.

Winding or curving in and out.

Soil and rock material that is being or has moved down a slope pre-
dominantly by the action of gravity assisted by running water that
is not concentrated into channels.

A Russian word applied to the old, swampy, forested region of the
north. ..that region between the Tundra in the north and the
Boreal in the south.
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Coarse angular fragments of rock and subordinate soil material
dislodged by weathering (temperature and moisture changes) and
collected at the foot of cliffs and other steep slopes and moved
downslope primarily by the pull of gravity.

A relatively flat elongate stairstepped surface bounded by a
steeper ascending slope on one side and a steep descending slope
on the other.

The earlier of the two geologic periods éomprised in the Cenozoic
era, in the classification generally used. Also the system of strata

deposited during that period.

The thawing of frozen ground due fo surface disturbance, increas=
ing temperature, etc.

(Cave~in Laoke), lakes which occupy depressions resulting from
subsidence caused by thawing of ground ice.

Any of the vast, nearly level, treeless plains of the Arctic Regions.

Having the sediment stirred up hence muddy, impure.
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~ EXPLANATION OF TERMS AND ‘SYMBOLS

DRILL HOLES AND TEST PITS

These pages present an explanation of the terms and symbols used in summarizing the
results of field investigations as presented under Site Descriptions. Specifically, the
explanations refer to the sheets entitled "Log Description and Laboratory Test Data".
The materials, boundaries, and conditions have been established only at the test
locations end could differ elsewhere on the site.

TEST PIT LOG DESCRIPTION

Soils of different engineering classification are commonly grouped generically for ease
of reference. Seepage and the water level are indicated beside the graphical represent-
ation. They are followed by group symbols {according to the Unified Soil Classification
System) and depths at individual soil type boundaries. Frost penetration is indicated to
the left of the graph symbol as illustrated below:

- J— —
s 2 2 =
x E £ o
°T 2 L
S & s £
o B 2 o
20 O o
SR 0 Peat; fibrous, wet
0.3
Clay; organic, high plastic
1.0
C
§ Sand; little silt, poorly
& graded, saturated
=
s
2.5
Gravel; some sand, well
graded, saturated, from 3 ft.
frozen. Pebbles to 2 in.
5.0
vi
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DRILL HOLE LOG DESCRIPTION

The general information, indicating Site No.,. Hole No., Date drilled, Drilling Method
and the firm responsible for the acquisition of the drill hole data designated under "Logged
By", is noted in the upper portion of the standard "Detailed Drill Hole Log" form.

The detailed sub-surface information at each drill hole location has been presented in a
columnar form as noted on the "exhibit” drill hole log data sheet on the following page.
A description of each column used is outlined herewith:

Column 1 and 9:  Depth scale outlining increasing depth of drill hole below existing
ground surface.,

Column 2: " Graph Symbol to pictorially illustrate major soil divisions encountered
in the drill hole. A detailed definition of each graph symbol is
explained in the Materials Classification section of the Terms and
Symbols.

Column 3: Unified Group Symbol indicating the abbreviated material classifi-
cation in accordance with the Unified Soil Classification system. A
detailed definition of each Unified Group Symbol is explained
under the Materials Classification heading in the Terms and Symbols
section of the giossary.

Column 4: - Materials Description contains the engineering classification of each soil
strata encountered in accordance with the criteria outiined in the
Materials Classification heading in the Terms and Symbols section
of the Glossary.

The depths of ground water level and the interface between different
soil strata are indicated on the extreme left of this column.

Column 5: General Classification of Ground Ice Conditions indicates whether the
material was frozen or unfrozen at the time of drilling.

Column 6: N.R.C. Classification of Ground lce Conditions contains abbreviated
symbols for ground ice in accordance with the National Research
Council of Canada's "Guide to a Field Description of Permafrost for
Engineering Purposes”, Technical Memorandum 79. A detailed
outline of the N.R.C. classification is contained in the "Ground lce
Classification" heading in the Terms and Symbols Section of the’
Glossary.

Column 7: Estimated Content of Ground lce Conditions refers, generally, to the
visual estimate of ice content in the soil formations encountered during
the drilling program. The following abbreviations have been utilized
for estimated ice content:
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" %:-  indicates Low ice content with generally less than 10% ice.

"M":- indicates Medium ice content with generally 10% to 50%
ice.
YH":-  indicates High ice content with generally in excess of
50% ice.
Column 8: Sample Type indicates the depth intervals where field samples were

secured during the drilling program and the subsequent types of
laboratory tests conducted on each respective sample. The following
abbreviations have been utilized for the various types of laboratory
tests conducted:

MC:- designates moisture content determinations.

GS:- designates grain size analyses including hydrometer tests.

P:- designates Petrographic analyses.

H:- designates Hardness Tests in accordance with the standard
"Morr" classification for rocks and minerals.

designates Organic Content determinations.

viii
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SITE NO. 131

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE® pgg. 15,

1973

LOGGED BY: X] PEMCAN E]

DRILLING METHOD: [x]

AR D
CONVENTIONAL CIRCULATION

AIR REVERSE

(] OTHER:

DEPTH
{feer}

CEONDITIONS:
DEPTH | SAMPLE
R ol e MATERIAL DESCRIPTION — T ] e
SYMBOL CLASS | CLASS | CONT.
oL o TOPSOIL: organic, dark brown Nf| L
GRAVEL: some sﬂf/,[}tﬂe sand,
. frequent pebbles to %lze,
GM-GP occasional boulders, médium Vs {L-M
_brown
7.0 AN
8 — o
ML 3LT: some clay, trace of rust
% and coal specks, frequent pebbles
10 2 it 1¥size, sccasional bau ders,
@ medium brown
12 12.0

TOTAL DEPTH 12.0'

10

12

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

PEVICAN SERVICES “"72"
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MATERIAL CLASSIFICATION

Soil types are designated by a modified version of the Unified Soil Classification System
("The Unified Soil Classification System", Technical Memorandum No. 3-357, Vol.l,
1953, the Waterways Research Station, U.S.A.). The following poge defines these
terms and symbols. Letters appearing in parentheses denote visua!l identification which
have not been verified in the laboratory. If the soil falls close to the boundaries
established between the various groups a double symbol (for example GW-GP) is used.

Since the Unified Soil Classification System does not contain detailed subdivisions of
granular soils according to percentage proportions of secondary components, the ASTM
suggested method for identification of granular soils {"Suggested Methods of Test for
Identification of Soils", ASTM Procedures for Testing of Soils, 4th edition, December,
1964) is adopted for soil description as defined below:

Composite Sand~Gravel Soils Composite Sand=Silt Soils
Percentages Identification Percentages Identification
Gravel; trace Sand Sand; trace = Silt
90 to 10 95 to 5
Gravel; little Sand Sand; trace + Silt
80 to 20 90 to 10
Gravel; some Sand Sand; little Sitt
65 to 35 80 to 20
Gravel and Sand | Sand; some Silf
50 to 50 ' 65 to 35
Sand and Gravel - Sand and Silt
35 to 65 50 to 50 ’
Sand; some Gravel Silt and Sand
20 to 80 35t0 65
Sand; little Gravel Silt; some Sand
10 to 90 20 to 80
Sand; trace Gravel Silt; little Sand
10 to 90
Silt; trace Sand




MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

LABORATORY
R
MAJOR DIVISION GROUP GRAPH TYPICAL DESCRIPTION CLASSIFICATION
SYMBOL SYMBOL ] CRITERIA
2
WELL GRADE VELS, LITTLE OR NO __ Dgo - D3y _
GW HELESGA D GRA Cu=D856cc =20 -yp3
¢ CLEAN GRAVELS N 1 Dy X Deo
" EE (LITTLE OR ND FINES)
@ 8% Gp POORLY GRADED GRAVELS, AND GRAVEL- NOT MEETING
@ vwat SAMD MIXTURES, UTTLE OR NO FINES ABOVE REQUIREMENTS
Waon
2 > I
4 -
> | 2332 aM SILTY GRAVELS, GRAVEL-SAND-SILT ARG e
ni Fg= MIXTURES oM P LESS THAN 4
g- gg DIRTY GRAVELS ?;CFEI?;SS -
=] (WIiTH SOME FINES)
g % CLAYEY GRAVELS, GRAVEL-SAND-ISILT) 12% ATTERSERG LIS
85 GC CLAY MIXTURES ABOVE "A
g- : : P.l. MORE THAN 7
<k 7
o3
¢o WELL GRADED SANDS, GRAVELLY SANDS, _ Deo _ o) _
&= Sw UTTLE OR NO FINES Co=gmDdCe=g— =113
> 10 60
& wz CLEAN SANDS
o 5 EE {LITTLE OR NQ FINES}) §
1 z POORLY GRADED SANDS, LITTLE OR NO NOT MEETING
- wE 47 SP FINES ABOVE REQUIREMENTS
< aT=a
" g LN ATTERBERG LIMITS
g L ) SM SILTY SANDS, SAND-SILT MIXTURES CONTENT sEILO\EuS's"?;AI;NE
ol B+ R - Orciy
I I }
sc CLAYEY SANDS, SAND-SILT) CLAY 12% iggﬁ“},i..“[‘;‘g:
MIXTURES P1. MORE THAN 7
] INORGANIC SILTS AND VERY FINE 5ANDS,
8, w, <50% ML ROCK FLOUR, SILTY SANDS OF SLIGHT
P PLASTICITY CLASSIFICATION
x5 Zuw
o | =TEss 15 BASED LUPOM
& | WESSE W, > 50% MH INORGANIC SILTS, MICACEQUS OR DIATO- PLASTICHTY CHART
% o= L MACEQUS, FINE SANDY OR SILTY SOILS (see below)
=3
- INORGANIC CLAYS OF LOW PLASTICITY,
b} z O W, < 30% CL GRAVELLY, SANDY, OR SILTY CLAYS, LEAN
6 SEz CLAYS
wi wid
ox n SUED
£ 3U62 . INORGANIC CLAYS OF MEDIUM PLASTI-
25 | maEul | 30%CW 0% cl CITY, SUTY CLAYS
<% o Eag
o . [WL-T]
oo o
S EEQ W S50 INORGANIC CLAYS OF HIGH PLASTICITY,
22 L > 50% CH EAT CLAYS
b4
-
z u . WHENEVER THE NATURE OF THE FINE
w o, E W, < 50% oL T o bLaenD (CRGANIC SUTY | CONTENT HAS NOT BEEN DETERMINED,
§ | 2%p. 3 IT 1S DESIGNATED BY THE LETFER “E, E.G.
: | 2pad SF IS A MIXTURE OF SAND WITH SILT OR
e Z0Er . CLAY
o»"as W, > 50% OH ORGANIC CLAYS OF HIGH PLASTICITY
o
HIGHLY ORGANIC 5OILS Pt PEAT AND OTHER HIGHLY ORGANIC SOILs | SIXOTIS COLOR OR ODOR, AND OFTEN

SPECIAL SYMBOLS

BEDROCK
{UNDIFFERENTIATED)
L. l .
|_I,°r'j_, SANDSTONE
o o l . I
I J
SHALE
| |
T ! I L imestone
T
iy ‘J_\,’-’\f_
L ,__"_:I
207 ravus
RTINS
t'j:’—\:\"’
(COANAY
AR
"1 \
‘,‘{}3'((\-1 TILL
:\\\':L : .\‘ [mixed silty sand & clay}

{ongular rock fragmenis)

OVERBURDEN
{UNDIFFERENTIATED)

LIMESTONE
{fragments & blocks)

12%.

“So % ! ! ! /
PLASTICITY CHART CH /
aol- R e
SOILS PASSING NO, 40 SIEVE
¢ 30 9 \\&
XN
>
g o MH
z A
> 20
x
2 “ // i
oL
20 e
N ML
a Z7CL - I{MV/ *
rd
0 6 20 30 40 50 € 70 80 %0
LQUID UMIT (%)

1. ALL SIEVE SIZES MENTIONED ON THIS CHART ARE U.5. STANDARD, A.5.T.M.
2. BOUNDARY CLASSIFICATIONS POSSESSING CHARACTERISTICS OF TWO

GROUPS ARE GIVEN COMBINED GROUP SYMBOLS, E.G. GW-GLC IS A WELL
GRADED GRAVEL SAND MIXTURE WITH CLAY BINDER BETWEEN 5% AND
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GROUND ICE CLASSIFICATION

TABLE I
ICE DESCRIPTIONS
A. ICE NOT VISIBLE®

Subgroup
Group Field Identification
Symbel Description Symbol

Poorly bonded Identily by visual examination, To determine
or {riable © Nf presence of excess ice, use procedure under
: noteft) and hand magnifving lens as neccessary.
N HNo excess ice i Nbn | For soils not fully saturated, estimate degree of
- Well-bonded Nb jeereeeees ice saturation: medium, low. Note presence of
Excess ice i Nbe | crystals or of ice coatings around larger particles.

) Frozen soils in the N group may, on close examination, indicate presence of ice within

the voids of the materia] by crystalline reflections or by a sheen on fractured or ¢rimmed

surfaces. The impression received by the unaided eye, however, is that none of the frozen
water occupies space in excess of the original voids in the soil. The opposite is true of frozen
soils in the V group (see p. 14).
) When visual methods may be inadequate, a simple field test to aid evaluation ef volume
of excess ice can be made by placing some frozen sofl in a small jar, allowing it fo melt,
and observing the quantity of supernatant water as a percentage of total volume.

INCHES

Nf

POORLY BONDED

LEGEND:

FIG A. ICE NOT VISIBLE

Nbn Nbe
WELL BONDED - WELL BONDED -
NO EXCESS ICE EXCESS ICE

soi -1 e - B o I
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"TABLE I (cont'd)
ICE DESCRIPTIONS
B. VISIBLE ICE—LESS THAN 1 INCH THICK!(!

Subgroup
Group Field Identification
Symbol Description Symbol
Individual ice For ice phase, racord the following when
crystal or Vz applicable:
inclusicns Location Size
Orionlation Shape
Ice coatings Thickness Pattern of arrangement
on particles Ve Longth
Spacing
v Random or Hardness
irrogularly Vr Structure } per Group C (see p. 16)
oriented ice Colour
formations Estimate volume of visible segrogated ice
present as percentage of total sample voiume.
Stratified or .
distinctly Va
oriented ice
formations

) Frogen sofls in the N group may, on close examination, indicate presence of ice within
the voids of the material by crystalline reflections or by a sheen on fractured or trimmed
surfrces. The impression received hy the unaided eye, however, i3 that none of the frozen
watar occupies space in excess of the original voids in the soil. The opposite is true of

frozen soils in the V group,

FIG B. ViSIBLE

ICE LESS THAN ONE INCH THICK

E—;ﬁg '-_E__.-.__é-:—
S

— el

———

Vi

{NDIYIDUAL ICE

INCLUSIONS

Ve

ICE COATINGS
ON PARTICLES

Vr Vs
RANDOM OR STRATIFIED OR
IRREGULARLY DESTINCTLY
GRIENTED ICE ORIENTED ICE
FORMATIONS FORMATIONS
soiL - IcE - i
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TABLE I (cont'd)
ICE DESCRIPTIONS
C. VISIBLE ICE—GREATER THAN 1 INCH THICK

Subgroup :
Group Field Identification
Symbol Description Symbol
Ico with soil ICE + Designate material as ICE®’ and use descriptive
inclusions s0i] type terms as {ollows, usually ome item from each
ICE group, when applicable:
Ice without ICE Hardness Structure®!
soil inclusions HARD ’ CLEAR
' SOFT CLOUDY
{of mass, not POROUS
individual CANDLED
crystals) GRANULAR
STRATIFIED
Colour - Admixtures
(Examples): (Examples):
COLOURLESS CONTAINS
GRAY FEW THIN
BLUE SILT INCLUSIONS

) Whera special forms of ice such as hoarfrost can be distinguished, more explicit descrip-
tron should be given.

®) Observer should be careful to avoid being misled by surface scratches or frost coating
on the ice. .

FIG C, VISIBLE ICE GREATER THAN ONE INCH THICK

° P
| -
z -
bad
w
St
=
“ -
LY S
6 b
ICE & SOIL ICE
ICE WITH SOIL ICE WITHOUT SOIL
INCLUSIONS INCLUSIONS

LEGEND: $oIL ~ [ Ice - Iy
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TABLE @I
TERMINOLOGY

Ico Coatings on Particles are discernible layers o! ice found on or balow the larger soil particles
in a frozen soil mass. Thoy are sometimes sssociated with hoarfrost crystals, which have grown into
voids produced by the freering action.

Ice Crystal is a very amall individual ice patticle visible in the face of a soil maes. Crystals may be
present alone or in combination with ether ice formations.

Clear Ico is transparent and contains only a moderate number of air bubbles,

Cloudy Ice s relalively opaque due o entrainad air bubbles or other reasons, but which is essentially
sound and non-porvious.

Porougs Ice conlaine numeroua voids, uaually interconnected and usually resulting from melting at
air bubbles or along cdystal interfaces from presence of salt or other materials in the water, or from
the freezing of saturated snow. Though porous, the mass retains ita structural uaity.

Candled Iceis ice that has rotted or otherwise formed into long columnar crystals, very loosely bonded
togetber.

Granular Ice is composed of coarse, more or less equidimensional, ice crystals weakly bonded
{ogether,

Jea Lansns are lanticular ne farmatinne in anil acenrring sesantially marslle] ta ansh other, gonorelly

2r= o.ner, gonerel

normal lo the direction of heat loss and commonly in repeated layera,

Ice Segregation is the growth of ice as distinct lenses, layers, veins, and masses in goils commonly
but nol always, oriented normal to direction of heat losa,

Well-bonded signifies thal the soil particles are strongly held together by the {ce and that the frozen
soll possesses relatively high resistance to chipping or breaking,

Poorly-bonded signilies that the eoil particles are weakly held togstber by the ico and that tha
frozen soll consequently has poor resistance to chipping or breaking.

Friable denotes ortremely weak bond between soil particles, Material is sasily broken up.

Ii::rcaas Ice significs ice In excess of the fraction that would be retained aa water in thoe scil voids upon
thawing,

For a more complete list of larms generally accepted and ueed in current literature on Frost and

Permairost see Hennion, F. "FROST AND PEBMAFROST DIFINRITIONS", Highway Reaearch Board,
Bulletin 11}, 1955,

Xy
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EXPLANATION OF TERMS AND SYMBOLS
WILDLIFE AREAS

Wildlife boundaries and information presented in the Community and Infercommunity
reports has been extracted for the most part from publications prepared by the Canadian

Wildlife Service, Government of Canada.

The terms "critical” and "important™ as used to designate certain wildlife areas can be
generally defined as habitat areas which are critical and/or important to the subsistence

and survival of various wildlife species.

COMMUNITY REPORTS

In each Community Study Area, known “critical” and "important” wildlife, waterfowl
and fishery resource areas are outlined on the respective map presentations. Any
wildlife, waterfowl or fishery resource area which is acknowledged as being "critical”
is outlined in red and is noted with the word "critical” within the boundary of the

respective area. Non-critical areas are outlined as follows:

- Wildlife areas are outlined in red.

- Waterfowl areas and, in the case of Fort Simpson, hunting locales, are outlined
in yellow.
- Fishery resource areas are outlined in blue.

Outlined wildlife areas include both regions of known wildlife habitation and regions

which have been historically trapped by northern residents.

Waterfowl areas include migration, staging, molting and nesting locales which are of

significance in the respective Study Areas.

Xvi
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Fishery resource areas include migration, spawning and domestic fishing locales which

are of significance in the respective Study Arecs.
Symbols used on the maps are illustrated and explained as follows:
mmem ——e———-=Approximate boundary of wildlife area.
e Indicates which side of boundary line is area defined.

In other words the area below the boundary tine is of

significance to wildlife.

~>Indicates migration routes; waterfowl and fishery resources. .

% ¥
. -
g et
-
L —
o -

y o= Indicates known or potential spawning areas or domestic

fishing locales.

Pertinent wildlife areas are discussed in the Methodology- Evaluation section of the text
in each community report. Similar documentation is also presented for sites which occur

in significant wildlife areas in the Site Description section of the report.

INTERCOMMUNITY REPORTS

In each Intercommunity Study Area, known "critical" and "important” wildlife, waterfowl
and fishery resource areas are outlined on the respective map presentations. A brief
description relating to the significance of each area is included within the outlined boundary.

Areas that are classified as "critical” are so noted on the maps.
p

Symbols used on the maps are illusirated and explained as follows:

Approximate boundary of wildlife area.
_______ [ndicates which side of boundary line is area defined. In

otherwords, the area below the boundary line is of signifi-

xvil




@ PEMCAN SERVICES

i

cance to wildlife. -

Approximate boundary of waterfowl area.

-
———
-~

Indicates which side of boundary line is area defined.

In other words, the area below the boundary line is of

significance to waterfowl.

<S_> --------- Indicates broad migration flyways utilized by waterfowl.

Significant fishery resource information such as migration routes and potential spawning

areas is noted directly on the maps.

Pertinent wildlife areas are discussed in the Methodology-Evaluation section of the text
in each Intercommunity report. Similar documentation is also presented for sites which

occur in significant wildlife areas in the Site Description section of the report.

xviii
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