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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:

Parf 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 Affairs 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 o summary section.

The Terms of Reference specified the following definitions and procedures:



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

construction.

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

to the undertaking of the field investigation.

Location, testing and classification of all granuler 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

lce content

Crganic content

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

high priority granular material and bedrock quarry sites).

b) The location of borrow pits, and recommendations for development.



c) Recommendations on the most efficient sequence of development where

several pits can be developed in the seme 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 @ manner to

minimize terrain disturbonce.

4, Development of a method of mopping, rating and reporting the deposits within

the Study Area.

5.  Identification on the plan of granular deposits exposed in, or along banks of
streams and rivers adjocent to the communities but exclusion of such deposits in

the materiol availability for the community unless no other sources of granular

materials are available.

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

required.

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

Pertinent geological information was compiled from the study and from correlation of pre-
vious 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 shewn in Figure | has been derived from both the afore-

mentioned information and field observation data.

Airphoto interpretation of prospective sites was undertaken prior to the field work with J.D.
Mollerd and Associates Ltd. Recent airphotos, scaled at 1":3,000', provided by The Depart-
ment of Indian Affairs ond Northern Development, were utilized to outline sites, estimate
the areal extent of sources and note locations of test hole and required access roads.
Pertinent parts 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
aerial reconnaissance in order to assess prospective sites. Selected sites were then investi-
gated by means of test pits which were excavated manually, logged and sampled to depths of
seven feet below the ground surface. On the basis of the airphoto interpretation and prelim-

inary field reconnaissance, four sites were designated for drilling during the winter program.

Material samples secured from outcrops, test pits and drill holes were shipped to Calgary for
laboratory analyses which included grain size distribution, petrographic analysis moisture

content determination and hardness tests. In specific cases the samples or combined samples

were tested for resistance to mechanical abrasion.

The potential quantities of available granular materials, availability of existing aceess roads,

drainage conditions, wildlife implications and the distance from the community were con-
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sidered for selecting sites for more detailed investigations. Smaller or more marginal deposits
were assessed but were not studied in detail because of remoteness from the community or

planned utilities. These sites are identified in Figure 2 by the suffix "X" behind the site

number.

A total of thirteen sites were catalogued in the ten mile radius of Fort Simpson (Figure 2).
Of these, eight sites were investigated to a greater detail by means of test pits and four
sites by means of drill holes. Three additional sites were investigated by Geological Survey

of Canada personnel and partial information from their studies is incorporated in this report.

Results of the investigation are summarized in this report and detailed information of the
studied sites is compiled in the section on Site Description. The areal extent of the indi-
vidual depesits 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 outerops. However, the
estimated volumes should be conservative since adjustments were made for variables such as

drainage conditions and sloping ground along the outer limits of the deposit.

Test pit logs, drill hole logs, outerop 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 Fort Simpson Study Area lies within the western part of the Great Slave physio-
graphic region. The terrain, in general, has o very low relief and forms the lowlands
along the Liard and Mackenzie Rivers. In the Study Area, river channels and relatively

infrequent erosional gullies are the only major features which disturb the generally flat

character of the land surface.

The bedrock, predominantly greenish grey shales and siltstones of the Upper Devonian,
Simpson formation, is covered with morainal, glaciofluvial and glaciolacustrine deposits.
Following the final refreat of the glaciers, the development of drainage patterns

resulfed in localized re-exposures of older deposits such as glacial tills and glacio-
fluvial sediments along major stream channels. Rivers have eroded their beds deeply
through unconsolidated deposits into the underlying bedrock, and have reworked the
eroded material into terrace and alluvial plain deposits. Wind action has reworked
surficial layers of former lake basins and redeposited fine grained materials into num-

erous dunes. The main landforms and geological features are illustrated by Figure |.

The Study Area is primarily covered by glaciolacustrine deposits, consisting mainly of
fine grained sand and silt  which contains buried beach ridges and glaciofluvial gravels.
In most cases these coarse granular deposits are too deep to be identified. With the
exception of relatively narrow strips along deeply incised water courses, the glaciola-
custrine plain is poorly drained. This inadequate drainage usually results in high water

tables, dense organic covers and generally, moderate amounts of ground ice.

Glaciolacustrine material has been blown by wind into dunes and duned ridges. These
deposits are interspread within the southern section of the Study Area where they rise to
maximum heights of sixty feet above the flat plain. Eolian deposits generally consist

of poorly graded, medium to fine grained, dry sands, with little or no ground ice.
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Morainal deposits, consisting of till, which is a heterogeneous mixture of silt, sand
and clay with scattered pebbles and cobbles is exposed or covered with o relatively
thin veneer of glaciofluvial and glaciolacustrine sediments on the northern side of the

Mackenzie River. Glacial tills at other locations are deeply buried under mare recent

deposits.

Alluvial deposits consist of silts and sands with localized gravel beds, usually, at

greater depths. Alluvial flood plains border present water courses while terraces are

well above recent channels.

Bedrock in the Study Area is usually covered by thick surficial deposits. The only out-
craps are at o few locations in the steep, deeply cut outer banks of the Liard and
Mackenzie Rivers. The bedrock consists of soft shales and siltstones which are gener-

ally incompetent os manufactured aggregates for construction purposes.,

In the Study Area there are four main geomorphologic forms in which natural granular

materials occur:

- Dunes and duned ridges, containing poorly graded, fine grained

sands. These deposits are widespread south and southwest from

Fort Simpson.

- Alluvial terraces along the Liard River, containing mostly silts and

sands with gravel beds at depth.

- Remnants of a glaciolacustrine beach exposed an the west side of
the Liard River, and consisting of sand with gravel layers and

|EHSE5 .
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- Glaciofluvial outwash, confaining silty sand and gravel with silt

and clay pockets, locally exposed within the northern Mackenzie

River Bonk, west of the Harris River.

The Study Area lies within the discontinuous permafrost zone and the oceurrence of

frozen soils is sporadic. Excess ice, usually less than fifty percent, is generally en-
counfered in fine grained, poorly drained soils topped with thicker organic soil layers.

Ne or very little excess ice exists in the well drained materials which were investi-

gated during the study. The depth of the seasonal freezing and thawing usually varies from

I.5 to 6 feet, depending upon localized conditions such as type of material and thickness of

vegetation cover.




TERRAIN PHOTOGRAPHS

Alluviel terrace three miles southeast of Eort Simpson on
the west bank of the Liard River. Note active borrow pit

operations (Ref. Site FS 1).

All weather Mackenzie Highway cpproximately thirty miles
south of Fort Simpson. Mote abandoned borrow pits.
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ENVIRONMENT

The ten mile radius of the Study Area is encompassed within the fifteen mile radius of the
Fort Simpson "Development Area” as enacted by the Commissioner of the Northwest
Territories. Within the "Development Area” the Territorial Government, in the interests
of the public, regulates and controls orderly domestic and industrial development. All of
the area in the "Development Control Zone" around Fort Simpson is included within the
boundaries of the Study Area as shown in Figure 2. Management of lands within this zone
have been transferred from Federal to Territorial Government control . Federal projects,

such as buildings, highways, and airports, are excluded from this transfer.

The Fort Simpson 5Study Area is geographically located in an area that offers considerable
use and development of both water and land environments. The eastern segment of the
Study Area in the Mackenzie and Liard River Valleys is especially enharced by natural

attributes such as vegetation and water components,

Terrain sensitivity and reaction to modification is less pronounced in the Fort Simpson Study
Area than in regions further to the north. In general, the occurrence of permafrest is more

discontinuous and at greater depths.

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

also be expected, especially in fine river deposit terrain.
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Hummocky and rolling terrain as characterized by the till plains in the arec generally
contain moderate ground ice content. Localized contrasts in material fype ond ice
content is oftentimes evident between well drained slopes and low depressions. This
terrain in general exhibits minor to moderate susceptibility to thermokarst, ground ice
slumping and gullying. Usefulness of till material as fill js usually limited by its ice

content.

In general, the favourable granular material sites in the Fort Simpson Study Area tend
to be located on fairly well drained geomorphic features that contain relatively low
amounts of ground ice. Therefore, properly managed development procedures should
minimize the defrimental terrain reaction to acceptable levels. In many cases, the
access routes to these sites will fraverse areas of low wet terrain that generally will
contain higher ice contents and will therefore be more susceptible to adverse reaction
when disturbed. In these cases, sound development procedures such as the incorpora-
tion 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 fo satisfactory levels.
Yegetation

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 Fort Simpson Study

Area lies within the southernmost reaches of this Boreal forest zone.

In the Community Study Area the dominant tree species are black and white spruce,
tamarack, poplar, birch, willows, alder and occasional pine. The ground cover is
predominantly mosses, lichens, sedges, herbs and shrubs. The vegetation ranges from
commercial growths on river islands and alluvial flats to shrubby growth and freeless

muskeg.
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Poorly drained alluvial sites cammonly support growths of black spruce, tamarack,
willow and alder. Muskeg oreas generally support black spruce, tamarack and
occasionally, birch; relatively shallow permafrost areas may support white spruce,
especially if the permafrost acts as a media to maintain relatively high surficial mois-
fure confents. Well drained sites commonly support white spruce and poplar, with

lesser growths of birch and pine.

Benchland areas that ere underlain by fine-grained materials with disecontinuous perma=
frost generally support growths of spruce, with oceasional tamarack, willow and alder.
Well drained benchland areas are characterized by growths of poplar, with lesser pine

and spruce.

In the Fort Simpson Study Area, natural regrowth of vegetation on existing trails and
cutlines indicates that in general, regeneration of disturbed areas will occur, especially
if the nutrient levels within the topsoil layer are left undisturbed. However, in areas
where permafrost acts os a favourable moisture retention media for vegetation that norm-
ally would not grow because of lack of moisture, disturbances such as clearing, may

sufficiently alter moisture conditions to a point where timber growth is inhibited.
Wildlife

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

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

In the Study Area, wildlife resources are hunted and trapped along both banks of the
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Mackenzie and Liard Rivers, and in the southeastern portion of the area south of the
Mackenzie River (Figure 2). Both river bank areas are hunted year-round for moose,
with occasional trapping for beaver ond mink during the winter. The southeastern
section of the Study Area is trapped for beaver, mink, lynx and marten by residents of

Fort Simpson.

Fishery resources in the Fort Simpson Study Area are predominantly those found in the
Mackenzie ond Liard Rivers and their respective tributaries, and include both resident
species and those that seasonally migrate threugh the river systems. Many of the water-
courses in the Study Area are believed to support spawning runs of various species,
including grayling, pike, pickerel and sucker. Two streams that are particularly noted
for their potential spawning sections are Martin River af the extreme northwest end of
the Study Arec and Harris River, which flows into the Mackenzie at a point directly
north of Fort Simpson townsite. The waters of the Mackenzie River in the vici.nThf of
the townsite are noted as a domestic fishing area for local residents (Figure 2). The
Mackenzie River is also noted s an upstream fall migration route for various fish

species, including whitefish, cisco and inconnu.

An archeological site is recorded and located southeast of the central airstrip near the

fownsite.

10
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RECOMMENDATIONS AND CONCLUSIONS

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

airphoto interpretation, office literature studies, preliminary field reconnaissance work and

detailed field drilling data.

The approximate quantities of granular materials required for Fort Simpson, as specified
in the Terms of Reference received from the Department of Indian Affairs and Northern

Development, are outlined as follows.

Fine grained aggregates (Sand) «voviiinnnninenrnnnnn.. 60,000 cubic yards,
Coarse grained aggregates (Gravel)e .o e ovrrnnnnnnnnn. 90,000 cubic yards.
Material suitable for building pads, roads,

GUERIDE, GHE,. wvmrwrs s e A A 1,500,000 cubic yards.

The results of the completed study indicate that the availability of quality granular
materials in the Fort Simpson Community Study Area is relatively limited, especially on
the southside of the Mackenzie River where the Fort Simpson townsite is located. The

following sites are recommended for the granular material requirements of Fort Simpson.

Site FS |I3: Located approximately 22 miles north of Fort Simpson and one-half mile
inland from the north bank of the Mackenzie River, Site FS I3 is a large
glacial till deposit which contains on isolated pocket of gravel. This
gravel pocket encompasses an area approximately 4000 feet in length and
2000 feet in width and varies in thickness from five Feet to in excess of

fifteen feet with an average overburden depth of three feet.

The large pocket of gravel is estimated fo contain 1,500,000 cubic yards of
medium groined, poor to well graded gravels which are considered suitable
for building pads, road bases, airstrips, and base course aggregates.

Production of conerste aggregates from this source can be considered if

11
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proper crushing, -screening and washing operations are employed.

Development of the gravel pocket within Site ES 13 for granular materials
for the Fort Simpson community will enteil a crossing of the Mackenzie
River which will restrict the transportation of material to the winter and
summer months. Such procedures will necessitate barge hauling during the
summer and truck haul utilizing an ice bridge during the winter season.
Therefore, holding stockpiles for various aggregate types will be required

to ensure a continual supply of material during the spring break-up and

winter freeze-up periods.

The existing winter road which provides direct access to the southern
perimeter of the site orea should be upgraded to an all weather status to
provide year round access to the north shore of the Mackenzie River.
Because of a high water table within the gravel deposit, the borrow pit
development should be commenced at the south end of the site area with
progressive extensions northward in order to facilitate drainage of the site

area into the Mackenzie River.

It is considered likely that other isolated deposits of gravel are present
within the outlined limits of Site FS 13. Therefore, o detailed subsurface
investigation by systematically griding the site area with drill holes or hand
dug test pits would be required to search, locote and delineate the extent of

any additional gravel pockets.

The detailed assessments and recommendations for the proposed development
and exploitation of granular materials from Site FS 13 are outlined in the

Site Description section of the report.

12



Site FS 1:

Site FS 12:
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Located approximately three miles southeast of Fort Simpson, Site FS 1
consists of two aliuvial terrace segments on the west bonk of the Liaid
River. A sizectle porket or bed of well graded sands and cravels are
located at o depth within the northwestern segment of the alluvial terrace .
This site has an estimated quantity of 500,000 cubic yaords of sands and
gravels, which are primarily suited for general fill requirements in the
construction of rcad bases and backfill and embankment material . In
addifion, some quality surface course aggregates may be secured from this
source by the selective harvesting of the coarser grained gravel strata,
however, some screening of the pit run gravel and blending of other gravels

may be necessary to produce aggregates for specified construction require-

ments.

The depth of overburden at this site, which can be in excess of thirty
feet, presents considerable difficulty in the exploitation of granuler
materials. In addition, the immediate proximity of the Liard River channel

restricts equitable and economical disposal of the overburden material.

An existing borrow pit is currently being operated onthe northeastern portion
of the site on the west bank of the Liard River. The detailed assessments
and recommendations for the continued development of Site FS 1 are

outlined in the Site Description section of this report.

Located approximately 2 miles north of Fort Simpson immediately adjacent
and parallel to the south bank of the Mackenzie River, Site FS 12 consists
of disconfinuvous glaciofluvial cutwash materials which are loyered between

fine grained fluvial sediments and morainal till.
Although detailed airphoto enterpretations, preliminary field reconnaissance
and evaluation of existing Geological Survey of Conade data indicated

very promising pofential for granular materials, the results of the winter

13
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drilling progrom showed a predominace of stratified gravelly sands, silts
and clays exhibiting a "washed till-like" texture. One drill hole located
in the northwestern extremities of Site FS 12 encountered thin layers of

gravel|,

However, it is considered that the presence of large isolated pockets of
fair quality granuler materials within the outlined limits of Site FS 12,
similar to the large gravel pocket established at Site FS 13, is relotively
high. Therefore, a detrilec sub-surface “~vestigation by svstematically
griding the site area with drill holes or hand dug test pits would be
required to search, locate and delineate the extent of these isolated
gravel pockets before Site FS 12 can be considered for exploitation of

granular materials.

Sites FS 3,

FS8 &F510:  These sites, which contain virtually unlimited quantities of fine grained,
eolian sand, can be considered os potential sources of very marginal fill
material for use in the construction of road bases, building pads and other
marginal backfill operations. Material from these sources is not

recommended for augmenting the granular material requirements of the

Fort Simpson community.

Site locations and physical and environmental data on each site within the Fort Simpson
Study Area are tabuleted 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 evaluated in terms of material type, suitability
of material, estimated volume, recoverchle depth, overburden characteristics, ground ice

content, drainage, method of extraction, haul distance, environmental considerations and

14
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assessment .

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

test pit data, airphote interpretation and geomorphology. Adjustments have been made for

irregular topogrophy end stream dissection.

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

data, geomorphology ond in the case of bedrock, projected stratigraphic thickness.

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

samples and fest pit walls.

METHOD OF EXTRACTION refers to the type of equipment required for development and
exploitation of granuler materials. "Conventional™ as used, indicates the uvtilization 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 ond potentiol terrain sensitivity of

the site and edjocent areas including proposed access routes. |If any environmental
implications are considered fo exist at a particular site they are synopsized in this column.
Further comments on the importance of these conditions as reloted 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 potenticlly recoverable

granular materials ot each site investigated in the Study Area.

15
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These recommendations are based upon on assessment of all known data on each respective
site including location, access, physical characteristics, environmenial considerations,

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

projected granular material requirements for the community .

16
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SITE NUMBER

F5 1
FS2 X
FS 3
FS4 X
FS3 X
FS 6 X
FS7 X
FS 8
F5 9
F5 10
F5 11
FS 12

FS 13




SITE NO. F5 1

Located approximately 3 miles southeast of Fort Simpson, Site FS 1 consists of fwo
alluvial terrace segments on the west bank of the Liard River. An existing borrow
pit is currently in operation in the southeastern portion of the downstream terrace.

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

Estimoted Volume: 500,000 cubic yards.

Assessment: Good quality material suitable for base course, surface course
ond general fill requirements. This site is recommended for
continued exploitation of granular materials; however, the
extensive thickness of overburden may limit development of
this site.

= = Al weather road sereesneens Required occess

————— Existing trails ond cutlines  ~——+——-Site limit

sexxesenress Proposed Gas Pipeline »=—=———=—-Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pif

Airphoto Na. A22934/48 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site F5 1 is located approximately 3 miles southeast of Fort Simpson and consists of two
alluvial terrace segments on the west bank of the Liard River. The site is about 5 miles
upstream from the mouth of the Liard River. The upstream segment of this terrace is 1500

to 3000 feet wide and more than 3 miles long while the downstream portion is approximately
5000 feet in length and 700 feet in width. The Liard River forms the eastern boundary of
the site and small, deeply incised stream channels traverse the terrace segments.

The upper part of the alluvial terrace is comprised of irregularly stratified silt and sand
layers with well graded sand and gravel beds at depth. The gravel stratum is exposed in the
existing borrow pit where the overburden thickness is in excess of 25 feet has been observed
in the headwall. Qutside of the existing borrow area an overburden thickness in excess of

30 feet is indicated. The relatively shallow topsoil layer supports moderate to dense growths
of spruce and poplar. 5

There are no known critical wildlife areos in the immediate vicinity of the site. However,
the area about 3 miles downstream from the site near the mouth of the Liard River is noted
as a domestic fishing locale for the residents of Fort Simpson (Figure 2).
The eastern perimeter of the site drops steeply into the Liard River while the western portion
of the site rises gradually onto a glaciolacustrine plateau. The surficial drainage of the
site area is eastward into the Liard River. The downstream terrace segment is wel| drained
while the upstream terrace contains a few abandoned river segments which collect surficial
runoff water. An existing borrow pit is located on the southeastern portion

of the downstream terrace segment and is currently being exploited for granular materials.

An existing haul road provides access from the operating borrow pit area to the all weather
road which flanks the western extremity of the site area at a distance of approximately
of a mile.

DEVELOPMENT

Site FS 1 is recommended for continued development and the existing borrow pit in its
present location can be operated to augment the granular material requirements for the
community. The exploratory drill holes which were extended to a maximum depth of 29
feet during the winter drilling program showed stratified sands and silis. Therefore, the
depth of overburden is quite considerable and may increase outside of the existing borrow
pit. This can adversely affect the economics of the borrowing and therefore only a south-
eastern part of the downstream ferrace was considered for estimating the available volume
of granular materials.

The following development guidelines should be considered during the continued extraction
of material from this site.

- In order to decrease downstream siltation, dozing of the sandy silt overburden over
the west bank of the Liard River should be restrieted.

1-2
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- Relative to granular deposits in the site immediately adjacent to the Lierd River,
considerafion should be given to the development of new borrow pit areas further
removed from the watercourse. A vegetation buffer zone of adequate dimensions
should be maintained between the river and the working area of the barrow pit.
The excessive depth of overburden material may restrict the continued lateral
expansion of the existing borrow pit 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 adjocent to
the borrow pit areas in designated locations.

-  Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain to the Liard River. The silty and sandy over-
burden removed from the borrow pit area should be wasted above the high water mark.

- otends of natural growth should be retained between borrow pit areas in order to
promote natural regeneration after abandonment.

-  Generally, dozers, overhead loaders and standard ripping equipment should be
adequate for the removal of material from this site. The selection of equipment

required may be governed by ground ice content at deeper extremities of this
source.

- The exploitation of quality surface course and general fill aggregates is considered
possible by utilization of the granular materials from this site. However, a

screening and crushing operation will have to be considered to produce aggregates
that meet specific construction requirements.

-  The extensive depth of overburden material which has to be removed and wasted, will
limit the extensive removal of the granular materials from this site.

ABANDOMNMENT AMND REHABILITATION

Abandonment and rehabil itation procedures should include:

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

-  Replacing stockpiled surficial waste material and organic topseil on the dbandoned
recontoured pit areas.

~  Reseeding of the recontoured pit areas should be considered in oreas that may pose
erosional problems. At these locations, the artificial reseeding of annuals and
perennials will result in a semi-permanent cover growth prior fo reestablishment
of native species.




DETAILED TEST PIT LOG

F§ 1/TP 1

(ML)

Unfrozen

4.0

FS:1ITR 2

0.0

SRS (oL

(ML)

Unfrozen

Topsoil; organic, dark brown, roots

Silt; some sand, trace of clay,
stratified, brown, domp

Topsoil; organic, dark brown, roots

Silt; some sand, trace of clay, stratified,
brown, damp



SECTION A-A

NOT TO SCALE

J{/Tﬂ'psﬂil

w Presumed origingl surface

Existing Pir \

Description of the Pit Wall:

1. Silt; some sand, trace of clay, infrequent pebbles, grey,
horizontally stratified.

2, Gravel; some sand, well graded, brown, interspersed with
layers of sand with some gravel.



DETAILED DRILL HOLE LOG

SITE NO. F§ 1 HOLE NO. DH-1
DATE: FEp, 19, 1973 [LOGGED BY! (%] PEMCAN O
SRILLING METHOD' I conyenbionaL O ClkcOLATION [ OTHER:
DEPTH GE%%’E’TT QIE_iE
[K=4,] SAMPLE ERTH
(faar) | GRAPH | SHITED MATERIAL DESCRIPTION ki bl
SrmEol SYMBOL GENL N.RC EST'D
CLASE | CLASS | CONT.
0 — 0 -
oL TOPSOIL: some silt, trace sand,
1.5 little orgenic, roots, light to
\ medium brown / 3
NF | VL
SAND: trace silt, fine grained, MC
SP poorly graded, dry & o
----- - becoming damp from 7.0"
2
— 110 UF
12 - 1?2 —
SILT: some clay, trace sand,
medium plastic, frequent pebbles,
15 — MH damp, brown 15
Vx| M
18 = 18
21 — 21
24 — 24
Ve | M
270 27 ]
e TOTAL DEPTH 27.0
30 — 30
GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS @
AMD MNORTHERNW DEVELOPMENT e o p—
RPEMC SERVICES
GRANULAR MATERIALS INVENTORY




DETAILED DRILL HOLE LOG

5|TE‘ND. FS 1 HOLE NO. DH-2
DATE: Fep, 19, 1973 |LOGGED BY: [3] PEMCAN =
R -
DRILLING METHOD: (@) converTional O CiRcliATion [ OTHER:
ML7TH GRAFH UNIFIED GE:?:WE?T.DLEE SAMPLE| DERTH
(faar] SYMBOL GROUP MATERIAL DESCRIPTION SR : | TYPE | fFamt}
sYmeol CLass | ciass Cont,
0t 0 —
5 oL | TOPSOIL: some silt, litle
organic, brown /
2 - ¥
SILT: troce sand, greyish brown V M
X
4 4 4 -
6 e
|
8 — g8 -
_____ - occasional clay layers 2"
10 — ML thick from 9.0° 10 —
[ UF
12 — iZ
14 — 14 -
16 — 16 —
18 180 18
TOTAL DEPTH 18.0!
20 20 +

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. Es 1 HOLE NO. DH-3

DATE: FEB. 19, 1973 LOGGED BY: ] PEMCAN 0

: AR A RE
DRILLING METHOD: [y CONVENTIONAL [J m'&:mﬁ%ﬁ [] OTHER:

== oo L
£ EIED AMEP
troan) [ oARa | SR MATERIAL DESCRIPTION pon o ey 4o g
SYMBOL CLASS | CLASS | conr.
pleseldd  OL TOPSOIL: some silt, little _
organic, roets, dry /-
1.0
3 — NF | VL 3
ML SILT: little sand, light to medium
brown, dry
6.0 — 5
SM-5P SAND: trace silt, fine grained,
poorly graded, greyish brown
9
1~
13.0 UF
15 ML SILT: little clay, grey, wet 15
18 — 8
21 — 21
04 Vx | M 24 -
260
27 — TOTAL DEPTH 26.0' 27
30 30

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

EEL
I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. Fs1 HOLE NO. DH-4
DATE® £rg 19, 1973 |LOGGED BY! %] PEMCAN 0O
CRILLING METHDD:@ CDWE;IIF‘ONM 0 r?ﬂé‘cﬁfi?ﬁ‘éfq [] OTHER:

DEFTH UNIFIED GE%E&?NGLEE SAMPLE | DERTH
[fuwr] ;:‘:;H GROUP MATER]AL DESCRIPT]DH TYPE | Fewr |
L1 symsol GENL | HRC. | EstD

CLASS | cLASS | conr
0 — rEEL ﬂ
e OL TOPSOIL: some silt, organic,
3 —day D roofs, dark brown A
3 3
ML SILT: little clay, dark grey Nbn| L
6 6
NI - becoming wet at 9.0’ UF_ ?
12 — y -
" Nbr| L
170
18
SP-SM SAND: little silt, poorly graded, WaVs [L=-M
fine to medium grained, grey
21
- trace of silt from 20.0' to 23.0!
3 2
20
260 A
% 27
ML SILT: little sand, dark grey Vs | L
290 :
30 TOTAL DEPTH 29.0 "0

GOVERMMEMT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

PEMCAN SERVICES "72"
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 1 (Exposure) FS 1 (Exposure) FS 1/DH-1
Sample Depth (Feet): 11.0 14.0 ?-10
Moisture Content (36): 1.3 158 3.3

lce Content (95): = - "

Organic Content (%): & &

GRAIN SIZE DISTRIBUTION:

Grovel Sires _..._'-i.ﬂ']_q_" Sirge 5601 Gizey
Coarse |Medium !Finn Gogrse | Medium | Fine Sioy Sixt
I Saive Sizes
o ?"ut" e e 8 Sip "2o0 "s0"s0"oo *200
z||L! 1 L s 7~ ¥ A O S R T T T T
g,n.i,-_'i.J-Ill"u' i ! bt Y b ;_| H } I !I i I.I!!.
._!.J_' l‘ﬁ\ | ! | I | | [

80— e - !

70 :
EED
€=
=50
Za0
Zag
o E
&ap

10

e L L

100 o [8+] (sl | ool ool D-0001

Gramm Size — Millimatras
ACERE e FINE AGGREGATE

e Particle size iimits of frost us eptible materiols

PETROGRAPHIC ANALYSIS:

Limestone and dolomite 43.6 %
Igneous rocks 34.7 %
Quartzites 12.9 9
Cherts 2.9 %5
Siltsterne, sandstone 5:9 %%



SITE NO. F5 2X

Located approximately 9 miles southeast of Fort Simpson, Site FS 2X encompasses an
alluvial flood plain on the west bank of the Liard River. An abandoned borrow pit is
located at the northern tip of this site.

Type of Material; Silt; some clay with little gravel.
Estimated Velume: MNot established.
Assessment: This site is not recommended for development because granular

materials were not encountered at this site. The in situ material
may be considered for utilization in embankment construction.

LEGEND
e e e e A wecther road sessesrseees Required access
————— Existing trails and cutlines  -——-——-5ite limit
ssssnsnsssss Proposed Gos Pipeline «———==Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit
Airphoto No.  A22304/71 Approximate scale: 1" = 3,000

2-1



)
P PEMCAN SERVICES

ENVIRONMENT

Site FS 2X is located approximately 9 miles southeast of Fort Simpson on the west bank
of the Liard River and immediately adjacent to the east side of the airstrip. This site
encompasses an area approximately 3000 feet in length and 1200 feet in width and

consists of a flat, alluvial terrace. This terrace wasdn erosional characteristic and the
thickness of alluvial deposits is shallow.

The material at Site FS 2X is primarily a clayey silt interspersed with occasional cobbles
and boulders. These alluvial deposits are, generally, horizontally stratified and are
considered fo overlie glacial till deposits. The organic topsoil layer is approximately
one foot thick, and supports dense growths of spruce, birch and poplar ranging in height
from 10 to 50 feet and in trunk diameter from 2 to 12 inches. The understory growth
consists primarily of moss and sedge.

There are no known critical wildlife areas in the immediate vicinity of the site.
The surficial drainage of the site is, generally, easterly into the Liard River channel .

The all weather highway with its attendant ferry facilities is located at the extreme
north end of the site area.

DEVELOPMENT

Site FS 2X is not recommended for development because the materials encountered to
depths investigated do not constitute a granular type material.

However, the material in the alluvial terrace may be considered for utilization in the
construction of road embankments. Such exploitation should be undertaken in the
southern part of the site where there is greater likelihood of encountering iselated gravel
pockets.



SECTION A-A

NOT TO SCALE

|
1]

i

|
LI
®

Description of the Exposure:

1. Topsoil; orgonic.

2. Silt; trace of clay, scattered boulders to 2 feet in diameter.

3. S5ilt; trace of clay, scattered pebbles and boulders, horizontally
stratified.

4. Morainal Till; silt, sand and clay mixture with pebbles, cobbles and

boulders.
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SITE NO. FS 3

Located approximately 13 miles southwest of Fort Simpson, Site FS 3 consists of o flat,
glaciolacustrine plain which has been reworked by wind action. Numerous small sand
dunes are prevalent over the site area.

Type of Material: Sand; very fine, little silt.
Estimated Volume: Unlimited for requirements of Fort Simpsen.
Assessment: Poor quality material suitable only for marginal general fill

requirements. Site FS 3 is only recommended for development
fo supply the requirements in the construction of local utilities,

sreeeseesseos Required access

== === Al| weather road

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

swssesesneen Proposed Gas Pipeline * == e = « Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit |

Airphoto No.  A22934/51 Approximate seale; 1" = 3, 000"
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ENVIRONMENT

Site FS 3 is located approximately 12 miles southwest of Fort Simpson on the flat, glacio-
lacustrine plain the surface of which has been reworked by wind action. Numerous small
sand dunes are prevalent over the site area. Some of the more prominent dunes are
schematically outlined on the airphoto shown on the previous page. The overall site area
is approximately 7 miles in length and averages 12 miles in width.

The materials encountered at Site FS 3 consist of very fine eolian sands with a little silt
and are suitable only for marginal general fill requirements. A thin veneer of topsoil,

6 to 12 inches in depth, overlies the entire site area and supports dense growths of poplar,
spruce and birch.

There are no known critical wildlife areas in the vicinity of the site. However, both
the Mackenzie River to the north and the Martin River to the wesfh are noted as migration
and spawning areas for fishery resources (Figure 2).

The surficial drainage aleng the northern periphery of the site is good ond drains north-
ward into the Mackenzie River. Numerous erosional gullies are noted aleng the northern
perimeter of Site FS 3. The adjocent terrain to the south is poorly drained and is inundated
with numerous ponds.

The cleared right-of-way of the propesed Mackenzie Highway traverses the entire length
of the site area. In addition numerous seismic cutlines are evident throughout Site FS 3.

DEVELOPMENT

Site FS 3 is recommended for development because of the acute shortage of granular
materials in the Fort Simpson area. The available material at this site is of very poor
quality and is suitable enly for marginal general fill requirements and should be restricted
in use for the construction of loeal utilities.

The following operational guidelines should be considered if borrow pits are to be
developed in Site FS 3,

~  The development of borrow pit areas should be restricted to the more pronsunced
and well developed sand dunes. These areas are noted an the site agirpheto (page 3-1).

- Vertical excavation opposed to horizontal excavation should be considered o
minimize erosion by wind or water action.

-  The shallow organic topsoil should be carefully stripped and stockpiled along
the lower slopes of the dune for future utilization in the restoration of the borrow
pit areas.
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- Vegetation buffer zones should be maintained between work areas

to minimize
erosion and instability of the dune area.

ABANDONMENT AND REHABILITATION

Abandenment and rehabilitation guidelines should include the following for the
development of borrow pits in Site FS 3:

- Recontouring of borrow pit area fo maintain good drainage to the adjacent
terrain.

- Replacement and spreading of organic topsoil from pre-production stockpiles
on fo the recontoured exposed borrow pit areas.

- Revegetation of the restored pits in areas where erosion may be severe.

3-3



DETAILED TEST PIT LOG

FS 3/TP 1
= .. 0.0 i 3
Sz (OL) 0.4 Topsoil; organic, black, roots
; Silt; some sand, trace of cla
(M) ___ . light brown, roots v
it Sand; trace of silt, poorly graded
E- (SP) dry, medium brown; grey sand lenses
=
5.0
FS 3/TP 2
0.0
2 (OL) - Topsoil; organic, black, roots
Sand; trace of silt, poorly graded,
5: (SP) dry, brown; grey sand lenses
of
Bl
6.5




SUMMARY OF LABORATORY TEST DATA

Sample Location; FS 3/TP 2
Sample Depth (Feet): 5.0
Meisture Content (%%): -

lce Content (%): -
Organic Content (3): -

GRAIN SIZE DISTRIBUTION:

Grovel Size Zand  Sizes 114 Sizes
i Coarse IMaﬂiumIFinu g“pglmed!umlﬂng waay e
I Seive Sizes
ook E- 2 T g |5 % Wyp R ¥a%pneagn
B {110 0 B 11 TR T S
goflli] i ] 1) ) AY ~.'11| |l | ] | ]
I & \1'1. b I
| ] [% h |
= T I T R -
b \ \l ' | |
To IS O AR 15
| ¥ RS | T
&0 !
c I ) | A |
= I N | il i
- ._.___T_\_.;. i, '
Eq,u e RN
= | 1 1 TITEEE
T, HEER | ™, |
&30 \ by I
S T . \\ S N
x | L]
Sz0 =~
| = _\L '|“"'-! i
| | T L 1M=L
oM I T T =]
L 11 T T e ;t | |
100 1o -0 D=1 ool o-00| o-oool
Groin Size — Millimetras
ﬂG%DHAE%FhETE FINE AGGREGATE
et Porticle size limils of frost susceptible moterials

PETROGRAPHIC ANALYSIS:
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SITE NO. FS 4X

Located opproximately + mile southeast of Fort Simpsen along the west bank of the
Liord River, Site FS 4X encompasses a narrow strip of glaciolacustrine silts and sands.
Three abandoned borrow pits were noted along the east side of the highway which
passes through the site area.

Type of Material: Sand; fine, some silt.
Estimated Volume: Not established.

Assessment: Very poor quality material, suitable only for marginal general
fill requirements. This site is not recommended for development.

= e Al | weather road sreesseeeeees Required access

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

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

Airphote No. A22934/49 Approximate scale: 1" = 3, 000"



PEMCAN SERVICES

ENVIRONMENT

Site FS 4X is located approximately  mile southeast of Fort Simpson along the west
bank of the Liard River at the confluence of the Mackenzie River. The site represents
the northeastern tip of the glaciolacustrine plain and encompasses a narrow area,
approximately 2 miles in length and & mile in width. The oll weather highway to the
Fort Simpson airport traverses the entire length of the site areq and several trailer parks

have been developed along the east side of the highway immediately south of the Fort
Simpson townsite.

The material in the site area consists of silty sands that are only suitable for marginal
general fill requirements. The organic topsoil layer is approximately % to 2 feet thick
and supports dense growths of spruce, birch and poplar ranging in height to 70 feet
and in trunk diameter to 15 inches. The understory growth consists of moss, sedge and
small brush.

There are no known critical wildlife areas in the immediate vicinity of the site. The
area around the mouth of the Liard River is, however, noted as a domestic fishing locale
for the residents of Fort Simpson (Figure 2).

The surficial drainage of the site area is relatively good and drains eastward info the
Liard River.

Three borrow pits designated as "a”, "b", and "c" on the site airphoto (page 4-1) have
been developed in this part of the glaciclacustrine plain during the construction of the
existing highway. These borrow pits have been excavated to a depth of 10 to 25 feet
below existing ground surface and the exposed borrow pit walls have been sloped at
2.0 to 2.5:1, herizontal to verfical respectively. These exposed pit walls are exper-
iencing localized sloughing and surficial erosion.

DEVELOPMENT

Site FS 4X is not recommended for development because of the following reasons:

- The available material is a fine, silty sand which is, generally, susceptible to
frost action and not normally considered as a granular fype material .

- The exposed in situ material ot this site, as noted in the existing borrow pit
areas, is very suscepfible to surficial erosion end is relatively unstable when
exposed.

- The current development of trailer park facilities, generally, negates further
development of borrow pits since it would appear that this site area is being
designated for future expansion of the Fort Simpson townsite.



DETAILED TEST PIT LOG

FS 4X/TP 1
0.0
(OL) 0.5 Topsoil; organic, roots
Sand; trace of silt, fine grained,
(SP) poorly graded, layered
g
9
=
=
20.0




DETAILED TEST PIT LOG

FS 4X/TP 2
- 0.0 ; :
0.5 Topsoil; organic,
c
a Sand; trace of silt, fine grained,
o ; ;
£ poorly graded, occasional silt lenses
=
s
3.0




SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 4X/TP 1
Sample Depth (Feet): 6.0
Moisture Content (%): -

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

GRAIN SIZE DISTRIBUTION:

Graval Sites —-—51[-'"' Ziggs Silt Sizes :
Coorse [Madium [Fine Gograe | Medium | Fine Glay Hizes
_] Spive Sizes
N e 5 "ig %20 ™p"o0%oo ™00
100 I 1 | o T ™%
Il BSE R v A 1l 1 I
golllLL] ] il | SO T30 5 ! |
] i l‘ [ % ! §
1 LY | | -
8o {5 I | ! I
| b o i TR 1 | i
kY 1] i1 e | HIER HE
TO L | y ! |
v B | i b | 11 |
.\ “ T i\.\ I I T
&0 i |
E | | } \\Jl | | L 1 ] T
| | | o | :
Fro P, |
5 T I'T\\ I | iN ! ! !
Eso L N ] T | ]
R AT s
S30 W HAD IIREAR!
. 1 ~ il I
o 1 e U failie
& LA N 1
| | | '1 ] T h-._L ]
1o M I T T T T IRE] P
B 181 5 0 O 11 |
[{=le] [1+] -0 (+ 28 o 0001 C-oom
Grawm Size — Millimatres
AG%QRA%E:&.ETE FINE AGGREGATE
= Porticle size limits of frost susceptible maoteriols

PETROGRAPHIC ANALYSIS:
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SITE NO. FS 5X

Located opproximately 2 miles south of Forf Simpson along the west bank of the
Liard River, Site FS 5X consists of the glaciolacustrine plain extending south from
Site FS 4X.

Type of Material: Sand; fine, some silf.

Estimated Volume: Not established.

Assessment: Very poor quality material suitable only for marginal general
fill requirements. This site is not recommended for development.

LEGEND
— === All weather road seessreseenns Reguired oceess
————— Existing trails and cutlines  -——-——-S5ite |imit
=sessessvens Proposed Gas Pipeline = ——=—=Proposed Mackenzie Highway
® DH  Drill Hole & TP Test Pit
Airphoto No. A22889/28 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site FS 5X is located approximately 2 to 5 miles south of Fort Simpson along the west
bank of the Liard River and basically represents an exfension of the glaociolocustrine
plain from the southern extremity of Site FS 4X. The site encompasses an areac 3 miles
in length and varies from % to 1 mile in width.

The glaciolacustrine plain consists of very fine grained, silty sands which are suscept-
ible to frost action and are not considered suitable for gronular material requirements.
A shallow organic topsoil layer, 6 to 18 inches in depth, overlies the entire site area
and supports a dense growth of spruce, birch and poplar ranging in height to 70 feet
and in trunk diameter to 15 inches.

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

The general surficial drainage of the site area is towards the east into the Liard River.
The eastern periphery of the site area is incised with several erosion gullies.

The all weather highway to the Fort Simpson airport passes through the western extremity
of Site FS 5X. Four abandoned borrow pits designated as o', Mot Me¥, ‘and "d" on

the airphoto plate (page 5-1) have been developed along the east and west sides of the
highway during construction.

DEVELOPMENT

Site FS 5X is not recommended for development because of the following reasons:

- The availdble material is a fine, silty sand which i, generally, susceptible to
frost action and is not normally considered as a granular type material.

- The exposed in situ material af this site, as noted in the existing borrow pit
arecs, is very susceptible fo surficial erosion and is reletively unstable when
exposed.



DETAILED TEST PIT LOG

FS 5%/TP 1
0.0
(OL)
s — 1
8
s (SM)
-
3.0
FS 5X/TP 2
0.0
(OL)
— 1.5
C
a
|
e
= (SP)
S
8.0

Topsoil; organic, some silt

Sand and Silt; fine grained,
lu}rered

Topsoil; organic, some silt and
sand

Sand; poorly graded, damp, medium
brown, layered from & feet
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DETAILED TEST PIT LOG

FS 5X/TP 3
» 0.0
=1 (OL)
—n
o
E (SM)
=
o
5.0

Topsoil; organic, some silt and sand

Sand; some silt, brown
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 5X/TP 2a FS 5X/TP 2b FS 5X/TP 1
Sample Depth (Feet): 4.0 2.0 10.0
Moisture Content (%): = - 30.1
lce Content (%): - - _
Organic Content (%): - = =
GRAIN SIZE DISTRIBUTION:
Grovel Sires | C“":E"I":mwsm‘“;“ f”EIMadm:‘JI:i'na Clay Sires
Salve Sizes
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PETROGRAPHIC ANALYSIS:
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SITE NO. Fs 6X

Located approximately 6% miles southeast of Fort Simpson, Site FS 6X consists of the
southern portion of the glaciolacusirine plain which borders on the west bank of the

Liard River. The Fort Simpson airport is located immediately adjacent te the southern
extremity of the site areo.

Type of Material: Sand; fine, some silt, clay lenses.

Estimated Volume: Not established.

Assessment: Very poor quality material, possibly suitable for very marginal
fill requirements. This site is not recommended for develop-
ment.

Meockenzie

= —— Al| weather rood sseeeeeeeeess Reguired access

————— Existing trails and cutlines  +——+——-Site |imit .

sssssan=e=a= Proposed Gas Pipeline »— == Proposed Mackenzie Highway
© DH  Drill Hole TP Test Pit

Airphoto No. A22889/29 Approximate seale: 1" = 3, 000"
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ENVIRONMENT

Site FS 6X is located approximately 6% miles southeast of Fort Simpson along the top of
the west bank of the Liard River and basically represents an extension of the glacio-
lacusirine plain from the southern exfremity of Site FS 5X. The site encompasses «
better drained crescent shaped segment of the plain, some 3 miles in length and 4 mile

in breadth. The Fort Simpson airport is located adjacent to the southern extremity of
Site F5 6X.

The glaciolacustrine plain consists of very fine grained, silty sands which are susceptible
to frost action and are not considered suitable for granular material requirements.
Occasional clay layers were encountered in the sand stratum. A shallow erganic topsoil
layer, & to 18 inches in depth, overlies the entire site area and supports o dense growth

of spruce, birch and poplar ranging in height to 70 feet and in trunk digmeter to |5 inches.

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

The general surficial drainage of the site area is fair and orientated towards the north
and east into the Liard River. The northern periphery of the site area is incised with
erosional gullies.

The all weather highway to the Fort Simpson airport passes through the middle of Site
FS 6X. Five abandoned borrow pits, designated as "a", "b", "et, "d", and "e", have
been developed adjacent to the highway during its construction.

DEVELOPMENT

Site FS 6X is not recommended for development because of the following reasons:

- The available material is a fine, silty sand which is, generally, susceptible to
frost action and is not normally considered os a granular type material.

- The exposed in situ material of this site, as noted in the existing borrow pit areas,
is very susceptible to surficial erosion and is relatively unstable when exposed.

- The proximity of the Fort Simpson airport af the southern extremity of Site FS éX
further negates any borrow pit development in that portion of the site.



DETAILED TEST PIT LOG

FS 6X/TP 1
= 0.0
S '
!ﬁ%gﬁ (OL) Topsoil; organic, some silt
£ 1 —2
[
2 (ML-MH) Silt; with clay lenses
5 — 3.0
(SM) Sand; some silt, fine grained
brown
5.0
FS 6X/TP 2
0.0
Fill
§
o
e =35
=¥
(ML) Silt; some sand, trace of clay,
medium brown
5.0
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SITE NO. FS 7X

Located approximately 11 miles west of Fort Simpson, between the proposed highway
route and the southern bank of the Mackenzie River, Site FS 7X consisis of a large
group of windblewn sand dunes.

Type of Material: Sand; fine, frace of silt.

Estimated Volume; 2,000,000 cubic yards .

Assessment: Very low quality material suitable for very marginal general
fill only. The site is not recommended for development
because of remoteness and because similar quality material

Pudd
LEGEND
= == Al | weather rood srresssecenss Reguired access
————— Existing trails and cutlines  -——-——"Site limit
sasveesnsss Proposed Gas Pipeline + = = — - Proposed Mackenzie Highway
©® DH  Drill Hole = TP  Test Pit
Airphoto No. A2288%9/21 Approximate scale: 1" = 3,000
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ENVIROMNMENT

Site F5 7X is located approximately 10 miles west cf Fort Simpson and consists of
numerous interconnected sand dunes which rise 10 to 40 feet above the adjacent
terrain. The site encompasses an area approximately 1% miles in length and % mile

in width.

The dunes, unfrozen to depths investigated, confain very fine, eolean sand with a
trace of silt.

The dune slopes are covered with a shallow layer of organic topsoil, 6 inches in depth
and support growths of poplar, birch end spruce. The understory growth consists of
moss, sedge ond small bushes. The adjacent terrain is relatively flat, poorly drained
and contains numerous muskeg bogs. The sand dune formations are well drajned into
the adjacent terrain.

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

The cleared right-of-way of the proposed Mackenzie Highway is located af the south-
ern extremity of the site area.

DEVELOPMENT

Site FS 7X is not recommended for development because of the following reascns:

- The available material is of very poor quality and is only suitable for very
marginal general fill requirements.

- Similor quality material in extensive quentities is available at sites more
accessible to Fort Simpson.

- The borrow pits developed in these dune complexes would be very sensitive to
wind and water erosion.

7-2



DETAILED TEST PIT LOG

FS 7X/TP 1
0.0
oL
oL 0.5
(SM)
— .5
=
b
o
£ (SP)
5.0

Topsoil; some silt, organic

Sand; some silt, brown, roots

Sand; trace of silt, poorly
graded, fine grained, light
brown
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 7X/TP 1
Sample Depth (Feet): 2.0
Moisture Content (95): -

lce Content (%): =
Organic Content (%): &%

GRAIN SIZE DISTRIBUTION:
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PETROGRAPHIC ANALYSIS:
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SUMMARY OF LABORATORY TEST DATA

Sample Location: GSC *CMm-9
Sample Depth (Feet): -
Moisture Content (%): -
Ice Content (%): =

Organic Content (%):

L

GRAIN SIZE DISTRIBUTIO N:
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SITE NO. F5 8

Located 8 miles west of Fort Simpson, Site FS 8 consists of a large complex of sand
dunes which covers about two square miles of the terrain paralleling the Martin River.

Type of Material: Sand; fine.

Estimated Volume: 15,000,000 cubic yards.

Assessment: Very low quality material suitable for general fill only. This
site is not recommended for immediate development but could
be considered for construction of local utilities.

¥e

LEGEND
——— = Al| weather road seseeesnees Required access
————— Existing trails ond cutlines  -——-——-Site limit
=ssszaaaase= Proposed Gaos Pipeline * == e = = Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit
Airphoto No.  A22889/23 Approximate scale: 1" = 3, 000"
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ENVIRONMENT

Site FS 8 is located approximately 8 miles west of Fort Simpson and consists of a large
complex of sand dunes which encompasses about twe square miles of the terrain paral-
leling Martin River. The site area is in excess of 5 miles in length and 1000 to 2000
feet in width. The dune ridges are generally interconnected and rise 30 to 60 feet
above the flat glaciolacustrine plain.

The sand dunes are relatively well drained and contain fine grained, poorly graded,
eolion sand. The dune slopes are covered with a relatively shallow layer of

organic topsoil, generally & inches in depth, and support dense growths of spruce and
poplar with some birch. The adjacent terrain is relatively flat and poorly drained
and exhibits some thermokarst features which may be an indication of higher ground
ice content.

There are no known critical wildlife areas in the immediate vicinity of the site. How-
ever, Martin River is noted for its potential spawning areas near the north end of the
site.

The cleared right-of-way of the proposed Mackenzie Highway traverses the northern
extremity of the site area.

DEVELOPMENT

Site FS 8 is not recommended for immediate development but may be considered as a
possible source for marginal general fill requirements in the construction requirements
of local utilities.

The following development guidelines should be considered in the operation of any
borrow pits at Site FS 8:

- The shallow organic topsoil should be carefully siripped and stockpiled along
the lower slopes of the dunes for future utilization in the restoration of the
borrow pit aresas.

- The clearing of existing tree and understory growth on the dune slopes should
be carried out in accordonce with applicable land vse guidelines.,

- Vertical excovaotion opposed o horizontal excavation should be considered to
minimize the erosion of the exposed borrow area by wind and rain action.

- The material should be adeguately extracted with the use of standard excavation
equipment such as dozers, overhead loaders and beckhoes.



—
P PEMCAN SERVICES

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site F5 8
is exploited as o source of granular materials af a future date:

- Recontouring of borrow pit areas to maintain good drainage to the adjacent
terrain,

- Replacement and spreading of organic topsoil from pre-production stockpiles
on to the recontoured pit areas.

- Revegetation of the restored borrow pit areas should be considered, especially

in areas where exposed and cbandoned pits may be susceptible to rapid gullying
by water or blow outs by wind.



DETAILED TEST PIT LOG
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SUMMARY OF LABORATORY TEST DATA

Somple Location: FS 8/TP 1
Sample Depth (Feet): 5.0
Moisture Content (%): -

lce Content (9): -
Organic Content (9%): 1.9

GRAIN SIZE DISTRIBUTIO N:
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PETROGRAPHIC ANALYSIS:
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SITENO, FS 9

Located approximately 11 miles directly south of Fort Simpson, Site FS 9 consists of

o crescent shaped beach ridge on the edge of o flat glaciolacustrine plain on the west
bank of the Liard River. An existing borrow pit is currently being exploited at this
site and the existing access road provides direct access to Fort Simpson, although the
total haul distance is approximately 16 miles,

Type of Material: Sand; medium fo fine grained, large gravel pockets.

Estimated Volume: 300,000 cubic yards,

Assessment: Good quality granular material is available in localized pockets.
However, this site is not recommended at this time for the
granular requirements of the community because of its remote-
ness, but it may be utilized for the granular material require-
ments in the construction of local utilities.

: T A
LEGEND
= o e e Al | weather road s-ssessieess Required access
————— Existing trails and cutlines  ~——-——-Site limit
=ssswsesesss Proposed Gas Pipeline » == = — = Proposed Mackenzie Highway
@ DH  Drill Hole @ TP Test Pit

Airphoto No. A22304/60 Approximate scale: 1" = 3, 000
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ENVIRONMENT

Site FS 9 is located approximately 11 miles directly south of Fort Simpson and consists of
a crescent shaped edge of a flat glaciclacustrine plain, sloping gently to the crest line
of the steep west bank of the Liard River, An erosional gully parallels the western ex-
tremity of the site area. The site area, approximately 3000 feet in length and 500 feet

in width, is a glaciolacustrine beach ridge that is partly eroded along the Liard River
valley wall.

The material in the beach ridge consists predominantly of medium to fine grained sand
with a little silt. Oeccasional pockets and layers of well graded, medium grained
gravels are interspersed throughout the ridge. The silty organic topsoil layer varies
from 1 to 3 feet in depth and supports a moderately dense growth of poplar with the
occasional spruce ranging in height to 50 feet and in trunk diameter to 8 inches.

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

The site area and the adjacent terrain is well drained towards the east info the water-
shed of the Liard River.

An existing pit is currently located in a localized and relatively large gravel pocket.
An existing road from Fort Simpson provides direct access to this site areg although the
total haul distance is approximately 16 miles along existing roads.

DEVELOPMENT

In view of the long haul distance the use of granular materials from this site for the re—
quirements of the community is not recommended at this time. However, Site FS 9

is recommended for continued development to augment the granular material requirements
in the construction of local utilities.

The following development guidelines should be considered in the operation of borrow
pits in this area:

=  Exploitation of additional granular materials may be undertaken by expanding
the development of the existing borrow pit. Test pits excavated in the site area
indicate that similar quality granular materials are available in the immediate
proximity of the existing pit 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 adjacent
to the borrow pit areas in designated locations.
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- Operating procedures during borrow pit development should be maintained whereby
surficial waste materials do not drain to the Liard River channel.

= The location of topsoil and waste disposal areas should be selected to minimize
the drainage of waste material into the watershed of the Liard River.

- Generally, dozers, overhead loaders and standard ripping equipment should be
adequate for the removal of material from this site.

- Vegetation buffer zones should be maintained between work areos to minimize
erosion and instability of the dune area.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation guidelines should include the following if Site FS 9 is
developed as a borrow pit:

= Recontouring of borrow pit area to maintain good drainage to the adjacent
terrain.

- Replacement and spreading of organic topsoil from pre-production stockpiles on
to the recontoured exposed borrow pit areas,

- Revegetation of the restored borrow pits in areas where erosion may be severe.
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FS 9/TP 1

DETAILED TEST PIT LOG

i

(OL)

(MH)

0.0
0.5

(SW)
(GW)

2.6
3.1

Unfrozen

(SW-GW)

(GW)

Unfrozen

oL ___
(SM)

Sl (o)

3.7

9.}
5.8

6.6

o B
o

¥l

7.0

Topsoil; organic, dark brown

Silt; some clay and sand, occasional cobbles

Sand; well graded, occasional pebbles to + inch

Gravel; some sand, well graded, brown

Sond and Gravel; pebbles to £ inch, brown

Gravel and Sand; occasional cobbles, coarse

Gravel; some sand and silt, fine grained, grey

Topsoil; organic, dark brown

Sand; some silt, scattered pebbles, brown, roots

Gravel and Send; trace of silt, well graded;
well rounded, pebbles to maximum 3 inch size
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DETAILED TEST PIT LOG

FS /TP 3
. - 0.
o .
i — 0.5
(ML)
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=
]
o
=
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FS 9/TP 4
e 0.0
snlen
et (OL) 0.4
(ML)
— 1.0
e
g (SP)
&
pui? |
6.5

Topsoil; orgonic, roots

Silt; some sand, thin clay lenses,
medium brown

Sand; trace of silt, poorly graded,
grey, dry

Topsoil; erganic, roots

Silt; some sand, light brown, roots

Sand; trace of silt, fine grained,
poerly graded, grey, dry
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F52/TF 5

DETAILED TEST PIT LOG

Unfrozen

FS 9/TP 6

Unfrozen

5.0

Topsoil; organic, dark-brown, roots

Silt; some sand, trace of clay, light brown

Sand; trace of silt, greyish brown, dry;
interspersed with gravel layers averaging
2 - 3 inches in thickness

Topsoil; organic, black, roots

Silt; little sand, trace of clay, light brown

Sand; some si[f, few pebbles

Gravel; some sand, few cobbles

Sand; some silt, damp, medium brown



DETAILED TEST PIT LOG

FS 9/TP 7
i (OL) gg
(ML)
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M
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5.0
FS 9/TP 8
s 0.0
@3&%‘" {DLJ 0.5
{ML}__ 3.5
5l (SM)
S
=
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— 4.5
(SW-GW) 4.8
SP
(SP) s
(ML) 6.0

Topseoil; organic, dark brown, roots

Silt; some sand, trace of clay, light
brown, dry

Gravel; some sand, trace of silt,
well graded, few cobbles

Silt; little sond, grey, dry, dense,
light brown

Topsoil; erganic, dark brown, roots

Silt; some sand, trace of clay, light
brown

Sand; some silt, fine grained, dry,
brown, greyish with thin silt loyers 3 -
1 inch thick

Gravel and Sand; coarse, grey

Sand; little silt, grey
Silt; dry, dense, light to medium brown
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SITE NC. FS 10

Located approximately 10 miles southeast of Fort Simpson on the sast side of the Liord
River, Site FS 10 consists of an alluvial river terrace.

Type of Material; Silt; some sand, pockets of gravel at depths.

Estimated Volume: Mot established.

Assessment: The silts and sands are of very poor quality suitable only for
very marginal general fill, while the gravel deposits at depth
are of fair to good quality.

LEGEND
=== Al| weather read 000 e s=++o+-- Required occess
————— Existing trails and cutlines  +=——:——-Site limit
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Airphoto No. A 22889/31 Approximate scale: 1" = 3,600
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ENVIRONMENT

Site F5 10 is located approximately 10 miles southeast of Fort Simpson on the east bank
of the Liard River ond consists of a long, narrow alluvial river terrace. The site area
is approximately 3 miles in length and I to 4 mile in width. The top of the terrace is
approximately 40 feet above the Liard River water level. The river banks at this site
area are very steep and are periodically eroded by the river. The adjacent terrain,

in general, slopes gently towards the river valley walls. Manners Creck flows along
the eastern periphery and across the northern tip of the terrace. The relatively flat
terrain is etched with numerous shallow stream channels.

The terrain consists primarily of very fine sands and silts with localized pockets and
layers of gravel at depth. This silt and sand stratum may be in excess of 40 feet in depth
and, in view of slope washing, a thicker depth of fine sediments is anticipated in areas
adjacent to the valley walls.

The topsoil and organic surficial silt layer varies considerably throughout the site area
ranging from one foot to five feet. This organic silt and topsoil layer supports growths of
very dense bush and clustered stands of tall spruce, birch and poplar.

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

The surficial drainage of the site ond adjacent terrain is generally westward into the
watershed of the Liard River, '

The access to the site area involves a crossing of the Liard River by ferry. The all
weather highway to Fort Simpson traverses through the northern half of the site area.

DEVELOPMENT

Exploratory drill holes extended to moximum depths of 30 feet, recovered stratified sands

and silts of very frost susceptible characteristics. A small isolated pocket of fine gravel

and sand was noted in drill hole DH-4 ot o depth of 28 feet below the existing ground surface.
Infrequent small gravel pockets were also noted in cuts in the northern tip of the site.

Site F5 10 is not recommended for development for the requirements of Fort Simpson; however,
this site may be considered for the exploitation of very marginal granuler fill requirements in

the construction of local utilities.

The following operational guidelines should be considered for the development of borrow
pit areas at Site F5 10,

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

- The orgonic topsoil layer should be stripped, removed and stockpiled adjacent to
the borrow pit areas in designated locations.
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Operating procedures during borrow pit development sho
surficial waste materials do net drain to the Liard River.

uld be maintained whereby
Relative to development of borrow pit areas immediately adjacent to the Liard River,
the development procedures should be commenced at the site area farthest removed

from the water course. A vegetation buffer zone should be maintained between the
stream and the final limits of the borrow pit.

Stands of natural growth should be retained between borrow pit areas in order to
promote notural regeneration after abandonment.

Generally, dozers, overhead loaders and standard ripping equipment should be
adequate for the removal of material from this site.

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

Recontouring of the pit areas to provide general drainage thot is compatible with
the notural droinage 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 perennials will result in a semi-permanent cover growth prior fo reestablishment
of native species.
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DETAILED DRILL HOLE LOG

SITE NO. Fs 10

HOLE NO. DH-1

DATE: FEB. 19, 1973 [LOGGED BY: ] PEMCAN

O

DEFTH
{fant)

B :
DRILLING METHOD: [g) conveNTionar O é’l'i?t&fﬁ%?q O oTHER:
DEPTH R UNIEIED GE%LLT!?TPD;J.CSE SAMPLE
(faar] sm:m S MATERIAL DESCRIPTION ] i — rree
SYMBOL CLAss | ciass | con
0 —orm
OL TOPSOIL: some silt, trace sund/’
L light brown
----- - SAND AND SILT: fine grained,
poorly graded, brown NF | VL

SP-5M

180

- becoming siltier at 4,0

SM

250

SILT AND SAND: greyish brown

SAND: little silt, occasional
SM-5W pebbles, fine to medium grained
well graded, greyish brown

r

300" TOTAL DEPTH 30.0'

N

UF

12 —

15

18 —

21 =

27 -

30 =

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES “72"
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SITE NO, F5 10

DETAILED DRILL HOLE LOG

HOLE NO. DH-2

DATE: rep, 19, 1973

ORILLING METHODV [ o v el onar L SR RevasE o
BEPTH < GROUND ICE
el | Srane | S0 MATERIAL DESCRIPTION R R s i (o
= SYMBOL FiASE CoRes Ecsztu?
OL TOPSOIL: some silt, little sand ¢
and organic, roots, dry, light
brown
3 .0 3
ML SILT: little sand, dry, brown
3.0 NFf [ VL
8= & —
SAND: some silt, fine grained, )
SM-SP poorly graded, brown UF
9 9
12 — 12
15 sy b - little silt, greyish brown 15
E from 15.0°
18 18
21 210 21
TOTAL DEPTH 21.0¢
24 24

GOVERMNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND MORTHERN DEVELOPMEMNT

GRANULAR MATERIALS INVENTORY

| PEMCAN SERVICES ‘72"
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DETAILED DRILL HOLE LOG

SITE NO. FS 10 HOLE NO. DH-2
DATE: rep. 19, 1973 [LOGGED BY: g PEMCAN Od

DRILLING METHOD: AlR AlR REVERS
; X conventionar O &R-BEXERSE O orner
GROUND
DEPTH p—— UMIFIED I:DLh'lpElnu:a? SAMPLE | DERTH
{fwer] GROUP MATERIAL DESCR[PT[DN TYPE {Fuar}
SYMBOL Pyt GEN'L | NRC. | EsTD

CLASS | CLASS | cOMT

0 g{,@ — 0
' YL TOPSOIL: some silt, little sc:mi/-
il frace organic, roots, dry, brown
4 — " B 1.5 f Nf | VL % =
ML SILT: little sand, dry
4 3.5

SAND: some silt, fine grained,
poorly graded, brown, from &.0'

12 moist 12 —
SM-SP
ity e 16 -
Q
UF
20 20 ~
24 24 —
28 28 —
ey T 30
32 4 TOTAL DEPTH 31.0" 32 =

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. F5 10 HOLE NO., pH-4
DATE: FEB, 19, 1973 [LOGGED BY: [x) PEMCAN O
ORILLING "METHOR? 5 conveNtionar O AF-SEXERSE, O orwer:
DERTH G;%i"nﬁT'DL%E
SamMp H
(faan) | GRAPH | U E2 MATERIAL DESCRIPTION TYPE | Teen
symaoL | SROUF GEN'L | NRC. | esTip
CLASS | CLASS CONT.
U "E’!"U"‘_ D —
- oL TOPSOIL: some silt, little sand
I and organic, light brown
3 1.0 3
- SM-SP INF VL
SILT AND SAND: fine grained,
: poorly graded, dusty, dry, brown
& 4.0 &
SAND: some silt, fine grained,
7 SP-SM poorly graded, brown 9
12 UF 12 -
15 15 —
18 18 —
21 a
24 oL
ﬁAND: little gravel and silt, \
260 fine to coarse grained, well MC_
27 graded, 3/4" maximum, oceasional Gs 27
cobbles rounded to subangular,
reyish brown
e e ae.ﬁ-ﬁﬂ‘ml DEPTH 30.0 Ne 30

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

£50
I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. FS 10 HOLE NO. DH-5
DATE® £pp. 19, 1973 |LOGGED BY' [q] PEMCAN O

BRILLING METHOREE coweﬁ'ﬁnum O él'ﬁ“tﬁfﬁ%& [J OTHER:
DEPTH UNIEIED Gggii?rumlu:sr: SAMPLE | DEPTH
oar) | SRAPH | e MATERIAL DESCRIPTION TYPE | ffuer)
- SYMBOL MRL. | EST'D
CLASS | COMT,
0 0 —
VR oL o TOPSOIL: some silt, little sand, Vi | M
' Wme organic, roots, brown b=
2 2 -
- SILT AMND SAND: fine grained,
4 Abmat: poorly graded, dry, brown NFf | VL 4 o
6 4 =
7.0
8 . g -
SAND: fine grained, poorly
SP-5M graded, damp, brown UF
10 10
1.0 —
TOTAL DEPTH 11.0'
12 12 -

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I L1 n
GRANULAR MATERIALS INVENTORY PEMCAN SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. F510 HOLE NO. DH-4

DATE: Fep, 19, 1973 [LOGGED BY: 3] PEMCAN 0
PHLLING METHORYR) convenitioni O] CIRCUtATIon [ OTHER:
DEPTH UMIFIED GEDDL:J?E?TJGLEE SAMELE | DERPTH
{taur) ;::g: GROUP MATERIAL DESCRIPTION ) o | TYPE | fheer)
SYMBOL CLAts | ciass CONT
0 - : 0 =
oL TOPSOIL: some silt, trace sand,
1S _\ little organic, brown /
3 3 -
ML SILT: little sand, brown Ve | M
2.0
2.l
SAND: some silt, fine grained, _
SP-SM poorly graded, greyish brown
Y Y UF 9 -
12 —
15 —
18 —
210 . R
TOTAL DEPTH 21.0°
24 — 24
— ] —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

p 1 (1]
GRANULAR MATERIALS INVENTORY PEMCAN - SERVICES "72
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DETAILED DRILL HOLE LOG

SITE NO. FS 10 HOLE NO. DH-7
DATE® reg, 19, 1973 [LOGGED BY: (%) PEMCAN O
DRILLING METHOD: R conyehifional O Alncrriiioy, [J OTHER:
DEPTH . UNIFIED GE%L&%?TIULCSE SAMPLE | DEFTH
{Faar) ;:‘;:i Ghous MATERIAL DESCRIPTION o 1 1veE | (fwer)
SYMBOL Siash | Ehes cont,
0 0 -
oL TOPSOIL: some silt, trace sand,
\ little organic, dark grey /
3 1.0 3 _
SAND AND SILT: fine grained, Vx | M
SM-5P poorly graded, greyish brown,
6 damp from 5,0' 6 —
L-—--w = little silt, brown from 8.0"
9 UF g —
12 12
140
15 SILT: some sand, damp, greyish 15
ML brown

18 — 18 =

21 210 21 —
TOTAL DEPTH 21.0'
24 — 24 —

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHEEN DEVELOPMENT

& vy
GRANULAR MATERIALS INVENTORY BEMCAN QERVICES "7
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 10/DH 4 FS 10/DH 3 FS 10/DH 3
Sample Depth (Feet): 28.0 16.0 15.0
Moisture Content (%): 4.6 15.4 .

lce Content (9%): - - -
Organic Content (%): - L5 4.6

GRAIN SIZE DISTRIBUTIO N:

Gravel Sizes Sand  5izes st Sizes Clay Sizes
Cooras |M-ﬂ|um |F|n1 cnnr“] Mediom lFm._-
Selve Sizes
i md 4r %4 %10 "ap "ao¥s0%oo ®200
e 1 PEINC AT TS | 1 T T L
318 AN Y 1 A Nl 1A
0 Y| h | S 1IN [ T
Ky | TTT
ED \k\ \\.. ! 1"I.1“"n|% :i:‘l. ! |
R = i ¢ . N T == |
Tn_ \ \\‘ | \‘
60 : \\\\ . 1\ A : 8 : |
o } b =
- s0 N = ‘3_*’1"1 IR
i DH-2—> < \ ! I
E40 | | P | Y N T
- ! Y i '_| .
Tag N [T] & I -
s | R N L 1 I
| I SN -
IZG | ™ = S I l
1 | i i m 1
b 1 40 |00 T B
o'l I Il | ' [ NERN 1 AR | IR | | [ 11
oo 1a 10 ol -0l o-0ol o-oool
Grain Size — Millimeatras
COARSE
AGGREGATE FIMNE AGGREGATE
Particie size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:
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SITE NO. FS 11

Located approximately 5 miles southeast of Fort'Simpson on the east bank of the
Liard River, Site FS 11 consists of a large alluvial terrace formed between the
Mackenzie and Liard Rivers, The total haul distance is approximately |4 miles.

Type of Material: Sand & Silt; fine, some pockets of gravel.
Estimated Wolume: Mot established.,
Assessment: Very poor quality material suitable only for very marginal

general fill. This site is not recommended for
development because of very difficult access and marginal
quality material.

= e All weather read 0 el =+ Required occess

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

sessesnnnnes Proposed Gos Pipeline === =———-Proposed Mackenzie Highway
© DH  Drill Hole 4 TP Test Pit

Airphoto No. A22933/173 Approximate scale: 1" = 3, 000
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P PEMCAN SERVICES

ENVIRONMENT

Site FS 11 is located approximately 5 miles southeast of Fort Simpson on the east bank of
the Liard River and consists of a large alluvial terrace formed between the Mackenzie and
Liard Rivers. The site is approximately 2 miles in length and 1000 feet in width and the
fop of the terrace rises about 50 feet obove the Liard River water level. The river bank is
quite steep as it is being periedically undermined by stream erosion.

The terrace consists primarily of horizontally stratified silts and sands with localized small
pockefs and layers of gravel. The surficial topsoil and organic silt layer is a relatively
shallow 1 to 2 feet in depth and supports & dense growth of birch and poplar with occasional

spruce. The surficial drainage of the site area and adjacent terrain is good, in a westward
direction into the watershed of the Liard River.

There are no known critical wildlife areas in the immediate vicinity of the site. However,
the downstream area at the mouth of the Liord River is noted as a domestic fishing locale
for the residents of Fort Simpson.

The existing access to Site FS 11 is very poor involving the development of new haul roads
along existing cutlines from the north end of Site FS 10, a ferry crossing of the Liard

River and one small stream crossing. The total haul distance to Fort Simpson townsite is
about 14 miles.

DEVELOPMENT

Site F5 11 is not recommended for development for the following reasons:
- Access fo the site is very difficult ond relatively lengthy.

-  The available materials at this site are of very poor quality and similar marginal
quality material is availoble at other sites more accessible and nearer to the
commurnity .

- If Site FS 11 is developed at o future date, then restoration procedures that are
compatible with the development and legislative land use requirements that are
current af that time should be developed. These might include procedures such
os redistribution of stockpiled surficial materials, recontouring ond reseeding of
critical areas.



FS 11

SECTION: A-A
(Not to Scale)
P
>
=t
[
©
F— L
-
L- 2

tiard River

Description of the Exposure

1. Silts and Sands; stratified, very fine grained.

.3 Silt, Sand, Clay Mixture; scattered pebbles and cobbles,
grey. (TILL).

11=3



DETAILED TEST PIT LOG

Topsoil; some silt, roots, brown

Silt; some sand, fine to medium
grained, scattered pebbles and
cccasional cobbles, fine to medium
grained, horizontally stratified,
yellow brown

- layer of silt with very high
pebbles and cobbles content

- @ 15.0" trace clay, few boulders,
arey, ftill

* Description of the outcrop — actual frost penetration
p p P

Topsoil; some silt, roots, dark brown

Silt; some sand, few boulders to 2
cu.ft., occasional pebbles and
cobbles with thin layers and lenses
of silty and gravelly sand, thin silt
lenses, horizontally stratified, light
brown

FS 11/TP 1
0.0
(OL)
— 1.5
, (ML-5M)
A
| 10.0
A, |
y (ML-5M)
l 15.0
depth could not be established
FS 11/TP 2
T 0.0
6"1.-.#“1-
R
:jﬂ.ﬁ (OL)
B — 1.5
VE ML-sm)
2.5

* Description of the outerop - actual frost penetration
depth could not be established

11-4



SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 11/TP 1 FS 11/TP 1 FS 11/TP 2
Sample Depth (Feet): 8.0 30.0 8.0
Moisture Content (9%): - - -

lce Content (%): - - -
Organic Content (%): 3.8 - 4.9

GRAIN SIZE DISTRIBUTION:

Growel  Sires Sond _Sirgs 51t Sizes x
Coarse [Msdium [Fina Gogras | Medium | Fine Clay Sizes
I Soive Sizes
iook2. z'nl tnde g %5 Sy Way M B e,
| i _-‘h“;:.,_ ! I"""|. ‘ ] [l | B | [
I SE L T '
{ b | ke = o |
| 1 T ot BES
| 1\ 0 T . § (1T s,
T0 ) Fil 7 e O N | 1
ﬁ'l. \ \1_ H\ /T_P 'B |||
Eii [N b T O il | IS
H | ; LB R ~
P—sn : | \ | \n \’I"t: \'\.\‘ l
- ! b
== = L |
M- NS
| IE % ) i uf N IEE B
T ol I =[] =
< - !
r | | | i’ IR, <
EED | [ \Q\_- e | Ml .
' TN (TR
i _ (. [ LT T =L i
| | ] L] . T | Fe
o [ 10 gl T I IEE] |
oo [1+] I-Q a1 o-al Q-00 o-oo00|
Groin  Size = Millimatrae
COARSE
AGGREGATE FINE AGGREGATE
__________ Particla size limits of frost susteptible materials

PETROGRAPHIC ANALYSIS:



SITE NO, F5 12

Located approximately 2 miles north of Fort Simpson along the north bank of the
Mackenzie River, Site FS 12 consists of glaciofluvial outwash material .

Type of Material: Gravel; course sand.
Estimated Volume: Mot established.
Assessment: Isolated larger pockets of sandy, coarse gravel suitable for

fair to good quality general fill material are irregularly
scattered throughout the site and may be selectively exploited.
Possible future development of such pockets requires additional
field investigation.

LEGEND
=== == All weather road = ceeeeeees -++- Required access
————— Existing troils and cutlines  -——+——-5Site |imit
=xsessnsanne Proposed Gaos Pipeline +———=—-=xProposed Mackenzie Highway
© DH  Drill Hole TP Test Pit

Airphoto No. A22934/52 & 53 Approximate scale: 1" = 3,600
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ENVIRO NMENT

Site FS 12 is located approximately 2 miles north of Fort Simpson along the north bank

of the Mackenzie River and consists of discontinuous glaciofluvial outwash material
sandwiched between fine grained fluvial sediments and morainal till. The site area
exfends in a westerly direction beyond the limits of the 10 mile radius of the Fort Simpson
Study Area. The width of Site FS 12 ranges from 1000 to 4000 feet. The terrain, which is

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

The material at Site FS 12 consists of coarse glaciofluvial gravels with sand, silt and
occasional clay layers. These deposits cre mantled by a surficial layer of fluvial sand
and silt with a thickness ranging from 6 feet to in excess of 10 feet. Granular deposits
apparently represent erosional remnants of glaciofluvial outwash plain or channel filling
up the depressions within the underlying glacial till sheet. The site area ie generally,
densely wooded with stands of spruce, birch and poplar. The poorly drained muskeg bog
areas are characterized by sparse growths of tamarack .

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

Surficial drainage is relatively good along the Mackenzie River bank while the northern
boundary of the site area as well as the depressional portions of the terrain exhibit poor
drainage.

There is no direct existing access to the site area although the CNT pole line is located

along the eastern periphery of the site. Any future development of this site will entail a
crossing of the Mackenzie River.

DEVELOPMENT

Although detailed airphoto interpretation, preliminary field reconnaissance and evaluation
of existing Geological Survey of Canoda data indicated very promising potential for
granular materials, the results of the winfer drilling progrem carried out on Site F§ 12
showed a predominance of stratified gravelly sands, silts and clays exhibiting o "washed
till-like" texture. Only drill hole DH-1, located at the northwestarn extremity of

Site F5 12, encountered thin layers of gravel. A larger pocket, some 500 =zt long and
about 4 feet thick, of well graded, coarse gravel is exposed in the steep river bank at the
point marked as GSC 3 on the airphato. As noted on the preceding Site Description air-
photo (ref. page 12-1), the drill holes were conducted on reasonably accessible existing
trails and seismic cutlines which troverse a relatively widespread area of Site FS 12,

Therefore, based on the results and assessment of the investigations conducted fo date, the
immediate development of Site FS 12 is not recommended.

However, it is considered that the likelihood of large isoloted pockets of fair quality
granular materials within the outlined limits of Site FS 12 is relatively high. Since the

12-2



I PEMCAN SERVICES

surficial texture of the site area is well masked by heavy tree and understory growth, a
detailed sub-surface investigation consisting of systematically griding the site area by

drill holes or hand dug test pits would be required to search, locate and delineate the
extent of these gravel pockets.

If Site FS 12 is considered far development of granular materials, subject to the findings of
a more detailed site investigation program, then operating procedures which would be

compatible with existing land use regulutions would have to be employed in the develop-
ment of borrow pit areaos.

12-3



DETAILED TEST PIT LOG

FS 12/GSC-#3

0.0
Silt and Sand; slightly stratified,
topped with topsoil
(ML=5M)
Z
i
I~
o]
[
=1 — 6.0
=
: Gravel and Sand; well graded, ceecasional
cobbles and boulders
(GW)
—10.0
Screes and slope debris
Meote:  Description of outcrop showing upper portions of the soil profile, located

on the northern bank of the Mackenzie River. (ref. Site airphoto, page
11-1). Reported by G. Minning of the Geological Surveys of Canada.
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DETAILED DRILL HOLE LOG

SITE NO. F5 12 HOLE NO. DH-1

DATE: cep 18, 1973 |LOGGED BY: [ PEMCAN O
DRILLIN i A JERS
G METHOD' B conventionar O BB ation [ OThER:
J— s GROUND * icE |
(fer) | SRaen | S MATERIAL DESCRIPTION e e e kil
e |
0 4
OL TOPSOIL: some silt, little sand,
1.5 4 organic, brown r
(7 S
ML-5M SILT: some sand, occasional v
pebbles, brown x| M
Iy el
6 — & —
7.0
SAND AND SILT: some gravel,
SM-GM frequent silt pockets, predomin- 8 —
antly subangular from 1/16" to NFEL L
3/4», greyish brown
- (TILL)
; 10 -
Ze SAND AND GRAVEL: little silt M
=1 GM-GW p.ﬂclce‘rs,_ trace clay, coarse to GS
fine grained, well graded, max- P2 12 —
imum 3/4", greyish brown, damp
13.0 UF
SM SILT AND SAND: occasional 14 —
pebbles, agrey
15.0
)
16 16 —
i BEDROCK: shale, weathered,
1 grey
18 - 18
e
20 200~/ TOTAL DEPTH 20.0' A 00

GOVERNMENT OF CANADA
DEPARTMENT QF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

I PEMCAN SERvVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. FS 12

HOLE NO. DH-2

DATE: pep 18, 1973 |LOGGED BY: (3] PEMCAN O
PRILLING METROBE 3 coweﬁalﬁwm O éﬂfcﬂfﬁ?éﬁa [] OTHER:
DEFTH GRAR UMIFIED GT‘-%I:IP;E}TIU:JEE SAMPLE | DEPTH
[fuer] S'FMH.IL: GROUP N'IATERL"-\L DESCR'PTiDN TYPE {Fewr)
SYMEOL coss ET:-;:E; Eéﬁ?
G = ,"';Efi.: D
ey Ol TOPSOIL: organic, little silt, o | i
e roots, fibrous, dark brown "
1 10 1
g SILT: little sand, trace clay,
occasional pebbles, greyish -
ML-SM BBy Vi | M
34 3
4 - &
54 5 4
Gl & -
7 — y .-
8 — 8 —
= o -
UF
10 00/ TOTAL DEPTH 10.0 \1 10 -

GOVERNMENMT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NMORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

!
| PEMCAN SERVICES "72"
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SITE NO, FS 12

DETAILED DRILL HOLE LOG

HOLE NO. pH-3

DATE: rEg, 18, 1973

DEPTH

RILLI E ;
SRILEING METHO" o ifions; O ARCERSEE, 0 oen
DEFTH UMIFIED GROUNWD 1CE N
TR i IRt MATERIAL DESCRIPTION i e g
SO R GENL | nrc | st
{} .1 CLASS | CLASS | CONT.
g OL 5 TOPSCIL: organie, little silt, Vs | M
roots, fibrous, dark brown ]
2~ ]
4 — ML S5ILT: some sand, occasional M
pebbles to 1" size, brown
Vs
4=
8 -
b UF
__.I . ]
few coal specks at 10.0 MC
(R}
; TOTAL DEPTH 11.0¢
2 p—

10

12

GOVERNMENT OQF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AMND NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

i
I PEMCAN SeERviIceEs "72"
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DETAILED DRILL HOLE LOG

SITE NO. F5 12 HOLE NO. DH-4
DATE: FE. 18, 1973 |LOGGED BY: [x] PEMCAN O
DRILLING METHOD: (X conyeRifonar 1 AIcaracias O orwer:
DEFTH e UNIFIED GEDGL:J%?TIDLEE SAMFLE | DEPT
oot | SRAms | RO MATERIAL DESCRIPTION : TYPE | (foer)
symsoL CUasS | CLaSs | cony
0 0 -
‘%’ Pt PEAT: organic, fibrous, muskeg
““Q]
e
2 - 2.0 MNbn . 2
ML SILT: some sand, trace clay,
4 - light brown 4
50
6 6
SILT, CLAY, SAND MIXTURE:
" rust and coal specks, frequent
g _ pebbles to 1" size, occasional
boulders 8 —
ML-CL (TILL) Nf | L
10 = 10 -
12 — 12
30
TOTAL DEPTH 13.0
14 — 14

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERM DEVELOPMENT

GRANULAR MATERIALS INVENTORY

S5
| PEMCAN SERVICES 72"
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DETAILED DRILL HOLE LOG

SITE NO. f512 HOLE NO. DH-5
DATE: Fpp, 18, 1973 |LOGGED BY: [ PEMCAN O
PRILLING METHOD fg) conveNTionar [J ERcATion [ otHER:
DEFTH UNIFIED EE%%%ENGLEE SAMPLE | DEBTH
taarh | e, | GROUP MATERIAL DESCRIPTION ‘ | TPE | (Fear)
SYMBOL CiasS | conss | Eone
0 0
SILT: some sand and clay with
3 - Y J
gravel pockets and thin layers, kLt 7 5
ML-SM few pebbles, occasional cobbles
—~¥-50 and boulders, medium brown
6 — &
9 - 9
.0 UF
12 — 12
SAND, SILT, GRAVEL MIXTURE:
1 trace clay, pebbles to 13",
occasional boulders, medium
15 1 SM=SW brown, very wet 15
(TILL)
GS
18 —¢ P 18 —
21 51 =
220
TOTAL DEPTH 22.0'
24 24 —
27 77 -
30 30 S

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOPMENT

£
| PEMCAN SeRVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. Fs 12 HOLE NO. DH-6
SRTENG WETHOD? B oy AT, 0 AR DRSS, Tl
e ol
U IED I 5
[tear) | GRAPH | UNITIEE MATERIAL DESCRIPTION et il
SYMEDL SYMEOL GEMN'L M.RC. EST'D
u ] CLASS | CLASS | CONT U
arh Pt PEAT ic, fib k
\ ¢ organic, fibrous, musy Nbn| L
5| 1.0 %5 |
SILT: some sand and clay, with
6 — gravel in pockets and thin layers, &ae
ML=SM few pebbles to 1" size, occasion-
al cobbles and boulders, brown Nf| L
? — - becoming medium grey at 7.0 ? —
12 — 12 -
15 — 15
18 18 -
21-J| 21 —
- 230 ;
24 | TOTAL DEPTH 23.0 24 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

oe
I PEMCAN SERVICES “72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. F512

. HOLE NO. DH-7
DATE® Fep. 18, 1973 |LOGGED BY: [3] PEMCAN O
DRILLING METHOD: K] convirmionas. O CiRcULATION [ OTHER:
DERTH Spkbii UNIFIED ngﬂ,’ﬁ,mmf SAMPLE | DEPT
O Bl Wl MATERIAL DESCRIPTION : TYPE | {fuar)
= sYMaoL e c't':;:,é CONT
1=
SR 0
Vf PEAT: orgonic, fibrous, muskeg L
q 1.0 MNbn 3 -
SILT: some sand and clay, sand
& — lenses, few pebbles, medium &
brown
ML
2] - becoming medium grey at 9.0’ vk | L 7
12 — 12 -
15 o 15
18 - 18
21 4 ¥ =
220
TOTAL DEPTH 22.0°
24 24 -

GOVERMMENT OF CAMADA
DEFPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SERVICES "72"
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SITE NO. FS 12

DETAILED DRILL HOLE LOG

HOLE NO. DH-8

DATE® Fes. 18, 1973 |'OGGED BY' (¥ PEMCAN [
ORILLING METHOD: [ convenTionar O ERSEATISE O orrier:
DEPTH UMIFIED GE%%%?T]GII‘I’:SE SAMPLE | DE
i) [ ot | SEEEE MATERIAL DESCRIPTION TTARE | Thoss)
CLET ol GEN'L | MRC | esTp A
G CLASS | CLASS | CONT. D
ST .
% " “4:3‘:1 oL TOPSOIL: some silt and arganic,
o . \frequen’r pebbles, brown /'
a3
SAND: some silt and clay, Nbn| L
little gravel, fine to coarse &
grained, occasional pebbles
and cobbles to 2", medium
brewn
9 =
T2 =
15 =
18
UF GS
MC | 21 4
220
TOTAL DEPTH 22.0
24 — 24 _

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAM AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

I PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. F5 12 HOLE NO. DH-9
OATE® Fgp. 18, 1973 [LOGGED BY: [¥) PEMCAN 0
DRILLIN :
R MSNIRR CDNVEde'EmNm O éilgcﬁfiﬁé;ﬂ (] OTHER:
— o | crouno  ice
el | SRar | ST MATERIAL DESCRIPTION LISl e
L S Kk RO GEM'L NRC EST'D
- CLASE | CLASS | conr
e 0
%ﬁsﬁ: Pt e PEAT: organic, fibrous, muskeg,
: \ dark brown
bl Vs | M
3 - -
SILT: some sond and clay, gravel
§ = in pockets and thin layers, few Vae |IIL 6
ML=SM pebbles (3/4") and cobbles,
L ¥ g0 occasional boulders, medium
9 - arey 5
12 UF i, =
15 + 15
18 — 18
21 21
220
TOTAL DEPTH 22.0'
24 — 24 —
GOVERNMENT OF CAMNADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT E .
PEM u
GRANULAR MATERIALS INVENTORY i b 5 olie
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 12/DH 1 FS 12/DH 5 FS 12/DH 8
Sample Depth (Feet): 12.0 17.0 19.0-20.0
Moisture Content (%): 5.7 - 6.3

lce Content (%): - -

Organic Content (%): = =

GRAIN SIZE DISTRIBUTION:

Graval Sizes Sapd Sios St Sizes .
' cogrse |Medium [Fing Cogras| Medium | Fine olgr Tlrew
Salve Sizes
o e - "5 "0 ®zg "s0"50"00 "200
M SN TSI T |
ool NI <L 530 T |
)‘\ =N % T 1
80 Blakd = RN |
B B . ' . 1 '
- . :
T 4 My | % 111 1
? ' N \'-\ M ;e N CHE
o | DHY N | |
E | DH-8 e T Y i 1
iﬁﬂ' Iy \1._ !' PrL |
i Al | |
- g b 1 T
cao : L™ | | |
¥ H \k ] \‘ | | \\ [ |
- T T s 1
530 b L [1i] | |
E | | ~ \‘-_ﬁ‘ iﬂi [=f™ |
o w1 {] | s
20 R [
| K| [ B~ |
o T T T
MO | IR RN L1y | [ gl LT T T
o LI | [T 12 0 N I A P i m |
100 1o -0 o1 -0l ool o-Qom
Grain  Sizre — Millimeires
AN FINE AGGREGATE
—————————— Particle size limits of frost susceptible materials

PETROGRAPHIC ANALYSIS:  (FS 12/DH 5 at 17.0")

Limestone and dolomite (sound) 45.8%
CQluartzite 40.1%
lgneous 11.5%
Deleterious slate and

ferriginous sandstone 2.6%
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SUMMARY OF LABORATORY TEST DATA

Sample Location: G5C "GM-3 GSC "GM-4 FS 12/DH-3
Sample Depth (Feet): - - 10.0
Maoisture Content (%): = - 2.3

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

GRAIN SIZE DISTRIBUTION:

& [ & Sand Slzes Sikt Sizes 5
s s Coorae lHndIum [Fine Gograe | Medium | Fine e s
Shive Sizaes
T T A fr Sy mp g W onEna ey
OOTINL] ] T N T A (11 T T ==
ool Ll I ' ST 31 Il 1IN ]
R | 1L 1 L [ [
B NN h | 111
Py b e | hY | 111 EEE L1
\ | LT ] |3 TINEE| M
T0 . o
A _ b i | N I |
el foM-d—A N 1 JITTT IR T 1l |
= | V[ [ 1 | | I | i
l N T ' M | L1171
e =
c L N Y = [ NI .
S 40| he—GM-3 ;s IS !
(™ \ ] r‘.‘ ] T = 1
- il T 1 [ I~
gau T = . e i
= 1l e 1Y — b Sl I~ |
- u i i
20 = i Il Rl | |
| i |1 | =L I
O | 2 [ sz A EER|l
ollT]] I [T T | 111 !
Tuls] o -9 0=l o o0l o-ooo!
Graim  Sire — Millimetras
COARSE
AGGREGATE FINE AGGREGATE
=== Porticle size limits of frost susceptible materiols

PETROGRAPHIC ANALYSIS: (FS 12/DH 5 ot 12.0")

Quartzite 28.4%
Limestone and dolomite (sound) 26.8%
lgneous 11.5%
Deleterious slate, siltstone and clay lumps 33.3%
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SITE NO. F5 13

Located 23 miles north of Fort Simpson and about 3 mile inland from the north bank
of the Mackenzie River, Site FS 13 consists of a morainal deposit, which is pre-
dominantly glacial till with large isolated pockets of granular material .

Type of Material: Gravel; little sand, trace silt, medium grained.
Estimated Volume; 1,500,000 cubic yards.
Assessment: Good quality material suitable for various construction

requirements such as road bases, utility backfill, building
pads, base course, and possible concrete aggregates. Site
F5 13 is recommended for development.

LEGEND
== === All weather road sss-sevaneves Required access
————— Existing trails ond cutlines  -——-——5ite limit
sssessseesns Proposed Gas Pipeline = ———-Proposed Mackenzie Highway
@ DH  Drill Hole TP Test Pit
Airphoto No. A22933/194 Approximate scale: 1" = 3, 600
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PEMCAN SERVICES

ENVIRONMENT

Site FS 13 iz located approximately 2% miles north of Fort Simpson and %

: : mile inland
from the north bank of the Mackenzie River. The site area is approximately 6 miles in

length and | mile in width. Site FS 13 represents the only large exposure of morainal
deposits in the Study Area and consists of a coarse glacial fill deposit, which iz a
heterogeneous mixture of silt, sand and clay, inferspersed with scattered pebbles and
cobbles. Erosional processes ossociated with melt waters and with the development of
the Mackenzie River channel have removed the majority of the glaciolacustrine sediments
from the glacial till. A large isolated pocket of medium grained, poor to well graded
gravels with a little silt was encountered in the glacial till formation.

The general surficial drainage over the site area and adjacent terrain is foir towards
the south into the Mockenzie River valley. The eastern portion of the site exhibits
poorer drainage conditions and is pecketed with muskeg bogs. The site area is charae-
terized by growths of spruce, birch ond poplar.

There are no known critical wildlife areas in the immediate vicinity of the site.
The access to this site involves the crossing of the Mackenzie River and utilization of

existing seismic cutlines, CNT pole line right-of-way and the winter road. In general,
the overall access to this site area is poor.

DEVELOPMENT

The information obtained from the exploratory drill holes carried out during the winter
field program has outlined the following conditions relative to the quality and quantity
of available granular materials within Site FS 13.

- The three drill holes, DH-1 to DH-3 inclusive, carried out along an existing
seismic line in the northwestern portion of Site FS 13 showed the sub-surface
material to consist of a silty glacial till to depths of 22 feet or more.

-  The group of test holes, DH-4 to DH-10 inclusive, in the southeastern portion
of Site FS 13 outlined a sizeable pocket of medium grained, poor to well graded
gravel with an areal extent of approximately 4000 feet in length and 2000 feet
in width.

- The gravel pocket varies in thickness from 5 feet to in excess of 15 feet with an
average overburden thickness of about 3 feet. An estimated quantity of 1.5
million cubic yords of gravel is potentially available from this pocket.

-  The gravels are considered suitable for utilization in general backfill, rood bases,
base course aggregates, airport runway bases and building pods. Furthermore, the
gravels from this pocket can be considered for production of concrete oggregates if
proper crushing, screening and washing operations are implemented.

13-2



PEMCAN SERVICES

- Thedrill holes indicated o relatively high ground water table in the grevel stratum
af a depth varying from 3 to 11 feet below existing ground surface.

In view of eritical scarcity of good quality granular materials in this Study Area, Site
F5 13 may be considered as o major and primary source of granular materials for the

community of Fort Simpson. The following operational guidelines should be considered
in the development of borraw pit areas at FS 13,

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

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

- In view of the required Mackenzie River crossing, exploitation of granular materials
during both the winter and summer months should be considered. Such procedures
will entail barge hauling during the summer months and truck haul utilizing an ice
bridge during the winter season. Transportation of material from this site during
spring breakup and winter freezeup periods will have to be curtailed.

- The seasoncl nature of material exploitation from Site S 13 will necessitate the
need for holding stockpiles for various aggregate ftypes to ensure a confinual
supply of material.

- The short access road from the south end of the site area to the north Mackenzie
River bank should be upgraded to an all weather status.

- Generally, dozers, overhead loaders, backhoes and standard ripping equipment
should be adequate for the removal of material from this site.

= Stands of netural growth should be retained between borrow pit areas fo promote
natural regeneration of vegetation after abandonment of the site area.

- The "winter road" which passes through the cenfre of the large gravel deposit provides
natural prime access for the overall development of borrow pit areas ot this site.

- In view of the relatively high ground water table, predraining of borrow pit areas
may have to be considered during various stoges of development. It is suggested
that the borrow pit is opened at the southern extremity of the gravel pocket and
worked gradually northward. This will facilitate draining of the area into the
Mackenzie River system.
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@ PEMCAN SERVICES

ABANDONMENT AND REHABILITATION

Abandonment and rehabilitation procedures should include:

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

-  Replacing stockpiled surficial waste material and organic topsoil ento the chondoned
reconfoured borrow pit oreas.

-~ Reseeding of the recontoured borrow pit areas should be considered in areas that
may pose erosional problems. At these locations, the artificial reseeding of
annuals and perennials will result in @ semi-permanent cover growth prior to the
reestablishment of native vegetation growth.
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DETAILED DRILL HOL

E LOG

SITE NO. F513 HOLE NO. DH-1
OATE: rep, 18, 1973 |LOGGED BY: [ PEMCAN O |
DRILLING METH : £
ETHOD: K] conventional O EifcliaTion [ OTHER:
e M s GROUND 1CE |
lwor) | GRABH | S MATERIAL DESCRIPTION 0 i w441
= SYMEOL CLASS | CLASS | SnE
RS ’
Pt PEAT: organic, fibrous,
muskeg, dark brown /
a — 1.0 5 -
SILT: some clay, little sand, ¢ Vr
& ML= C] trace rust and coal specks, occas- M-H
ional pebbles to 1", light brawn S =
(TILL)
2 - from 9.0' frequent pebbles, ?
medium grey
12 — 12 —
Nbn| L
15 — 15 —
18 — 18 —
21 — 21 |
22.0
TOTAL DEPTH 22.0'
24 — 24

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SEeERVICES "72"
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DETAILED DRILL HOLE LOG

ITE .
gATE'ND = 1 - HOLE NO. pH-2
" FEB. 18, 1973 |LOGGED BY: (g PEMCAN =]
DRILLI !
NE METHOD X CGNVEE‘!I}FICJNAL O é‘l'é‘cﬁfﬁféﬁ [J oTHEr:
?E”'I* T UHIFIED T A Etg?\lr‘é?ﬂch? SAMPLE | DEFTH
B SYMBAL ;TH"; Mlé'i ER' L DESCR'PT[DN o awis g TYRE [Fawt]
CLASS | CLASS COMT
0 -
Pt PEAT: organic, trace silt,
fibrous, dark brown 1 A
1.5
2 — 2 =
h SILT: some clay and sand,
% ] ML pebbles fo 1/8" size, greyish Vx | L 3
brown ]
(TILL)
4 — & =
5 - 5 =
I
[ & —
7 - 7=
8 — 8
MC
9 - 9
10 00~ TOTAL DEPTH 10.0 X 10

GOVERMMENT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

£
“I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. FS 13 HOLE NO. DH-2
DATE: e, 18, 1973 |LOGGED BY: @) pEMCAN O
DRILLING METHUD P CDN'-.‘E'?'\II‘IEIDNAL ] é||§cﬁfigr$é$q [ otHeR:
DEFTH UMIFIED GICGDLP:I%TTIDL%E
i K MATERIAL DESCRIPTION Esea ot
MHEOL SYMEoL GEM'L MRD EST'D
CLASS | CLASS | CONT
0 ome 0
M OL TOPSQIL: organic, little silt,
few boulders, dark brown
1 .o 1
2 — 2
ML SILT: little sand, occasional
3 - pebbles to 1" size, brown 3
(TILL)
4 — 4
3 — 5 -
Vx | L
SNt - some clay from 6,0 o
7 < 7
8 (- -
o _ Mbn| L 9 —
MC
10 J 1o~ TOTAL DEPTH 10.0' [ 10 -

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AMD NORTHERN DEVELOPMENT

P
PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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SITE NO. F513

DETAILED DRILL HOLE LOG

HOLE NO. DH-4

DATE: £gg, 18, 1973

LOGGED BY® [¥] PEMCAN O

DRILLING METHOD: &

AIR REVERSE

AIR _
convEnTIOnaL [ circuiation [J OTHER:

GROUMD

|ICE

DEPTH IFIED COMDITIONS SAMELE| DEPTH
(Fest) yostey MATERIAL DESCRIPTION S o e R RO
TR CLASS | cLass | comr,
0 - 0
Pt PEAT: organic, fibrous, muskeg, VS |M-H
3 black 3
Y 50
6 —{5. &
Tl GRAVEL: little sand, trace silt,
s B o r
2“’ "ﬂﬂ RN pebbles to 3/4" size, occasional ==
boulders, poorly graded, brown b o
M
12
UF
15
18
- some sand and silt, trace
clay, fine to coarse grained,
: 200 Lu : 3
S GM-GW|_ well graded, 13" maximum size !\) .
TOTAL DEPTH 21.0 %5]
24 A 24

= |

GOVERNMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY

13-8




DETAILED

DRILL HOLE LOG

SITE NO. F$13

HOLE NO. DH-5

DATE: rep, 18, 1973 lLGGGED BY' [ PEMCAN

O

DRILLING METHOD: ] v vehitionaL

AR RE‘-’EIIE

SE
CIRCULATION [] OTHER:

DEPTH
[Fawt)

UNIFIED
GROUP
SYMBOL

GRAPH
SYMBOL

MATERIA

GROUND ICE
CONDITIONS SAMPLE

TYPE

L DESCRIPTION
GEN'L MRL

CLASS | CLASS

EST'D
CONT

DERTH
{lunr]

0 g =
Vs M
3 SAND AND SILT: some gravel, 7 |
trace clay, fine to coarse grained,
well graded, frequent pebbles to
3/4" size, scattered boulders,
& brown 6
(TILL)
GS
y e s - becoming medium grey from Nbn| L (MC| 2
2.0
12 12 -
15 15 =
18 18 —
21 21 =
220
TOTAL DEPTH 22.0
24 — 24 -
GOVERMMEMNT OF CAMADA
DEPARTMENT OF INDIAN AFFAIRS =
AND NORTHERN DEVELOPMENT P S
GRANULAR MATERIALS INVENTORY R T
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DETAILED DRILL HOLE LOG

SITE NO. £S5 13 HOLE NO. DH-é
DATE: pep, 20, 1973 |'OGGED BY: g PEMCAN  [J
DRILLING METHOD: [7) o\ yehfionar O ERcOEATION [ OTHER:
DEPTH UMIFIED G?CEL:J’BL:'HDL%E saMFLE| DERTH
(famt] ;i;:__:- GROUP P'MTEREJ!\L DESCR]FT'DN cli g TYRE {twar)
AR CLASS | CLARS E;L?_
0 o -
ML SILT: little sand, brown
2 - Vx |L-M 2 -
—————————— 30 ——-=-
- some gravel, pebbles te 3"
size, occasional cobbles, 4
ML-GM brown to light brown, dry
6.0 NF L .
GRAVEL: some sand, little silt,
medium fo coarse grained, poorly g
: graded, pebbles 1/16" to 23"
2 GM-GP size, subangular to subrounded,
greyish brown
Gs |10 —
¥ |0 MC
12 —
- little sand, trace clay, arey, GS
from 13.0' to 17.0' MC
UF P Tk o
Te —
s '/ SILT: some clay, frace sand,
ML - occasional pebbles, dork grey 18
'\ (TILL) /
TOTAL DEPTH 18.0
20 o°0 —

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMEMNT

Hh
I PEMCAN SERVICES "72"

GRANULAR MATERIALS INVENTORY
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DETAILED DRILL HOLE LOG

SITE NO. FS 13 HOLE NO. DH-7
DATE: pgg, 20, 1973 |LOGGED BY: [®] PEMCAN O
DRILLING METHOD: g CGNVE?JI'FH:}MAL O CAIFRECSEEE[FFSEJ [] OTHER:
o S EaNDIT O
EFTH ; SAMPLE H
lrawe) | GREPH | SMIHED MATERIAL DESCRIPTION 2ot | (rase]
SYMEOL GENL MN.RC EST'D
SYMBOL CLASS | CLASS | cOnT.
0% - ¢
o N M
PEAT: organic, fibrous
2
20
4
SAMND: trace silt, medium
grained, poorly graded, grey, 4
domp
g
UF
Vs 10
=5
12
- ¥ 130
14
16 —
180 18
TOTAL DEPTH 18.0
20 — 20

GOVERMMENT OF CAMADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERMN DEVELOFPMENT

GRANULAR MATERIALS INVENTORY

!
" PEMCAN SERVICES "72"
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DETAILED DRILL HOLE LOG

SITE NO. Fs13 HOLE NO. pH-g8
DATE: pEp, 20, 1973 |LOGGED BY'! [X] PEMCAN O
DRILLING METHOD: [®) -o\yenTional O CiRcULATION [ OTHER:
peprH S ONDITIONS
E 10N EP
fean | charn | (URIRiED MATERIAL DESCRIPTION e | Tt
e
8- 0
PEAT: wvery organic, fibrous,
.l Pt dark brown Ve | M I
2 2
2.5 -=-
——30 - layer of silt, with some sand 3
= and gravel from 2,5' to 3.5'
i .
( GRAVEL: some sand, medium to
“ 5.0 coarse grained, well graded,
T GM-GW 15" maximum size, subangular LIF GS 5
to subrounded, greyish brown, M
wet P
& —
i
8 e
gl |
0o TOTAL DEPTH 10.0" \ .

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS

INVENTORY

P
PEMCAN SERVICES "'72"
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DETAILED DRILL HOLE LOG

SITE NO. ES 13 HOLE NO. DH.9

OATE: ggp, 20, 1973 |LOGGED BY' [x) PEMCAN 0

RILLI :

DRILLING | METHOR "I .o misuehin onal D ERcoiAaTion [ OTHER:

DEPTH ERAP UMIFIED EE%’:":’TT’G:“%E SAMPLE | DEPTH

[fuar) < AEH GROUP MATERIAL DESCRIPT'DH TYPE | (Fuwr)
svusoL | SROUR SENL | NRC | ESTD T

CLASS | CLASS | COMT.

0
OL TOPSOIL: some silt, little v
i organic, dark brown x| M
. 2
SILT: little sand, trace gravel
SM ; ' g v
i 3.0~ occasional cobbles, brown / NF| L
2, 4
GRAVEL: some sand, medium to
% coarse grained, well graded, pre-
SN Fanaet i i i
6 _;E‘E CM-GW ::'Iﬂmlnnn'r[;,: limestone and quu_riz UF &
re e ite, occasional cobbles, greyish
igg;ﬂng brown
B il 8.0 g
SILT: some clay, trace sand,
MH cccasional pebbles, dark grey
10 — (TILL) 10
11O
TOTAL DEPTH 11.0
12 — 12

GOVERNMENT OF CANADA
DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

GRANULAR MATERIALS INVENTORY p”EM‘:‘“” SERVICES 72
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DETAILED DRILL HOLE LOG

SITE NO. Fs 13 HOLE NO. DH-10
DATE: FEB. 1, 1973 LOGGED BY: ] PEMCAN M
TRILLING WETHOD: B o iionas O ARCATIG, O oveer
oErTH CLaNDITIONS
T UNIFIED ION | P
) | GRam | MATERIAL DESCRIPTION Ererd [Fidi
A0 sYMEOL GEN'L | M.RC. | EST'D
u CLASS | CLASS | COMT. G
2.5 \ oL TOPSOIL: organic, little silt,
s roots, fibrous, dark brown
3 - GRAVEL: some sand, trace silt, —1 3
CM-GW :.'nedlum i.n coarse grained, pl:ednm— NF L
inantly limestone ond quartzite
& &0 pebbles to 2", rounded to sub- 6 —
\ angular, greyish brown
9 - .
SAND: some silt, little gravel,
trace clay, fine grained, poorly
12 graded, occasional pebbles, 12 _
dark grey Vx| L
(TILL)
15 15 —
- becoming moist at 16.0"
7.0
18 : GRAVEL: little sond and silt, 18 -
| GM-GP ;:u:.'rl::nr|l~:,»r graded, rounr:ieEI to sub- UE
% angular pebbles to 1" in size,
21 o0 —Wels grey 9 =
TOTAL DEPTH 21.0¢
24 24 —
_ ] _

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAMN AFFAIRS
AND WNORTHERW DEVELOPMENT

GRANULAR MATERIALS INVENTORY

P
PEMCAN SeRvVICES ''72"
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SUMMARY OF LABORATCRY TEST DATA

Sample Location: FS 13/DH 4 FS 13/DH 4 FS 13/DH 10
Sample Depth (Feet): 8.0-10.0 20.0 21.0 23.0-5.0
Moisture Content (9%): o 125 -

lce Content (%): - - -
Organic Content (35): s -

GRAIN SIZE DISTRIBUTIOMN:

Sond Sifos Skt Sizes
Gravel Sizes
' Coarse ]Hudium T!'-'Imu Cograe l Medium I Fire
Soive Sizes

3 - td” g %a %o "ap "s0%0%i09 200
g T LT (1]

Clay Sizes

I N R Rt L l n mm ha
0 T O . o 1 e
'r‘ﬁ"

[+]
o

in
=]

Parcen! Finer Than
=
(=]

3o
2n
o
._: | I
?{ 0-000
Grain Sire — Milllmeliras
COARSE : 3
AGGREGATE FINE AGGREGATE

—————— e Pyrticie size limits of frost suscephiDle materiols

PETROGRAPHIC ANALYSIS: (FS 13/DH 4 ot 8.0' - 10.0")

Cluartzite 41.4%
lgnecus rock 22 4%
Limestone and dalomite (sound) 26.8%
Chert 2.7%
Deleterious shale, siltstone and sandstone 6.7%
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 13/DH 5 FS 13/DH 6 FS 13/DH &
Sample Depth (Feet): 2.0-10.0 10.0 158
Moisture Content (9%): b 6.9 5.4
Ice Content (%): - - -
Organic Content (%): - - =
GRAIN SIZE DISTRIBUTION:
Vrovel Sum cnurnfu1n!:unlu?nltlnljina ::pg::]!hl:dlu:lr:rn! SR Slen
I Salye Sirss
o ot 4 % %ip "sg "p"50%on ®zoo
R Rmns N[ NN R AR — Iisan|
golllLL ]! Il Ml I SHTIINER L\ | ] i
o i 1 1, P i, | . O B HER '
10 | \ DH& ‘d“\ | \’\: AN IR
3 k [111 “F [
ok l x\ N B 1 S B i '}‘“{_' "T‘TT 1 1 T
e : N\ \a—rDH-6 __;tw:\_ W
.‘Eﬁﬂ 1 D_i[i |6 \u ! ]':I P ;I \L_‘:\:-i |
“ g L+ o e il SO S ISR . O o1 0 1145 0,1
2o [y \T | %\ ; il ‘1\'_‘_ i
- | B 1 S i (A I
= I ! Wi 1] | I 1
Ezﬂ T = T\‘\J — 1 % lhl&::l'{ | i | x\il ! I
| . Fr| T | Tl
io g : :\H‘"“ il A8 1*‘-:?"“_‘-:.-!-1
i1 50 G P 1 O O N BN AL 3 NN O - 153 0 O
ﬂ'|l T T“ 1_ "| I L IET [ | : :!}' [
10 [14] I-a a1l ulel] ool o-ooal
Groin  Sire — Millimefires
AG%{}RAEE:ETE FINE AGGREGATE
—————————— Porticle size |imits of frost susceplible materials

PETROGRAPHIC ANALYSIS:

(FS 13/DH & at 15.0")

Qluarizite 52.6%
Limestone and dolomite (sound) 27.9%
lgnecus 15.7%
Deleterious shale, siltstone and sandstone 3.8%
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SUMMARY OF LABORATORY TEST DATA

Sample Location: FS 13/DH 7 FS 13/DH &
Sample Depth (Feet): 10.0 7.0
Moisture Content (%): 18.4 7.2

lce Content (9): = o

Organic Content (%&): - =

GRAIN SIZE DISTRIBUTION:

Grovel Sizes Sand Zires St Sizes Glay Sizes
Coarse IMpﬂlumlFﬂ‘m C.n.[r'rlzl!_ﬂl!mm_]_ﬁnz
Seive 5lres
3o 4" "a ®ip Yap Map¥sp™ipo “ioo
WO T g K] T % I 1] 1 —l I I 1 TIBE
It 4 P N i 1T
%0 ! e | i - |1
. , —— T
BD -| T T
TO T
60
50

Parcent Finer Than
Fs
o
B I ¥ !ﬁ |

14
z0

[ —
o

o0

Grain  Seze — Millimelres
AG%ORE:E%S.&EFE FINE AGGREGATE
—tm— e Portigies size Himits of fros) sesceplible moteriols

PETROGRAPHIC ANALYSIS: (FS 13/DH 8 at 7.0")

Quartzite 41.5%
Limestone and dolomite (sound) 26.9%
lgneous 24 8%
Chert 1.2%
Deleterious shale, porous siltstone and

sandstone 5.9%
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SUMMARY OF LABORATORY TEST DATA

Sample Location:

Sample Depth (Feet):

Meisture Content (%):

lee Content (%5):

Organic Content (9%):

FS 13/DH 2
8.0

16.4

GRAIN SIZE DISTRIBUTIO M:

FS 13 DH 3
8.0

19.0

¥ Sgnd Sizos Sid Sizes
Grovel Sizas Clay Sires
ke : Coorse |Mld|um lFlnl I:ﬂ.nru| Mediym | Fime
Salve Sizes
B ol o s 1« 4r %5 ®ip "5p Mg M50"oo ™zoo
HiIH 0 O A U N 11 1 11
lim | il N ITTOE T . I [T
= A N (MM A 0 2 T 6]
1 w M I 11 1l
8D | | " | % 111 | |
. S . EEEE P A T T T
! ! % | i1
™ .\'\ | =% [RR |
C . P A B T |H Wi T !
|:E":I ) 'BR| L l | ]
= = N BRI B 11
= = [T ENT NI Mil] [ '
S [ R 11 DA T
g B i Bk | |
it = O 5 O [ o2 |
- i M I o
520 i 1 i e 1
b = | 1 ju Sl i Y
s | | M | sl U
20 | T o { T T i
: = R | gl ;
io | -I | I | | h.‘.-_. | |
T HE T T T T T 1] T
| [ | Wil | | l | | [ 7} P T2 [ 1
| — S B oy e S e e - .- L
S [T |:;|ﬁH il SR T T
oo o -0 o a-ol a0l 0-000
Grain  Sixe = Millimaires
COARSE
—————————— Pgrticle size limits of frost suscephible moteriols

PETROGRAPHIC ANALYSIS:

13-1
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Alluviom

Anhydrite

Annuals

Autoclave
Expansion

Berm

Biotic
Boreal
Boulder

Cartographic

Clay

Cobble

Colluvium

Conglomerate

Cretoceous

Crystalline

Delta Deposits

=
P PEMCAN SERVICES

GLOSSARY

Streaom deposits of comparatively recent time, does not include
subaqueous deposits of seas and lakes.

A mineral, anhydrous calcium sulfate, CuSGd_. Orthorhombic,
commonly massive in evaporite beds.

A plant that lives only one year or season.

Laboratory test procedure as designated by ASTM=CI51-63 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 MNorth.

A rock fragment larger than 8" in diometer.

Pertaining to @ map. In geology o 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 opplied to loose and incoherent depesits, usually af
the foot of a slope or cliff ‘and brought there chiefly by gravity.

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

argillaceous nature.

The third and latest of the perieds included in the Mesozoic erg;
also the system of strata deposited in the Crefaceous period.

Of or perfaining fo the noture of a crystal; having regular molecular
sttucture.

An olluvial deposit, vsually triangular, af the mouth of a river.



Devonian

Dolomite

Ecology

Eclian
Escarpment

Esker

Excess lce

Fauna

Flood Plain

Flora
Fossiliferous

Geomorphology

Glacial Till

Glaciafluvial

=
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In the ordinarily accepted clossification, the fourth in order of
age of periods, comprised in the Paleozoic era, follawing the
Silurian and succeeded by the Mississippian. Also the system of
strata deposited at that time.

A mineral, CeMg (CO3)2, commonly with some iron replacing
magnesium; o common rock=forming mineral.

The study of the mutual relationships between organisms and their
environments.

Deposits which are due o the fransporting action of the wind.
The steep face of a ridge of high land.

A narrow ridge of gravelly or sandy drift, deposited by a stream
in association with glacier ice.

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

The animals collectively of any given age or region.

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

The plants collectively of any given formation, age or region.
Containing organic remains.

The study of landscape and of the geologic forces that produce it.
It is the dynomic geology of the face of the earth. |t concerns
that branch of physical geegraphy 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.

Mon sorted, non stratified sediment carried or deposited by a
glacier.

Fluvioglocial . Pertaining to streams flowing from glaciers or o
the deposits made by such streams.
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Glaciolacustrine Pertaining to glacial~lake conditions, as in glaciolacustrine
: ' deposits.
Gravel Soil particles smaller than 3" in diameter and larger than 2.0 mm

in diameter.
Ground Moraine A moraine with low relief, devoid of transverse linear elements.

Gypsum Alabaster. Selenite. Satin Spar. A mineral, CaSOy4, 2H50.
Monoclinic. A commen mineral of evaporites.

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

Hummock A mound or knoll,

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

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

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

Locustrine Produced or belonging to lakes.

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

Massif A French term adopted in geology and physical geography for o
mountainous mass or group of connected heights, whether isolated
or ferming a port of o larger mauntain system.

Meendering Condition of river that follows @ winding peth owing to natural
physical causes not imposed by external restraint. Characterized
by alternating shoals and bank eresion.

Moraine Drift, deposited chiefly by direct glacial action, and having con-
structional topography independent of control by the surface on
which the drift lies.



Meorphological

Muskeg

Cirdovician

Perennial

Permafrost

Petrogrophy

Proglacial

Sand

Screes

Silurian

Sinuaus

Slope Wash

Taiga
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The scientific study of form. Used in various connections, &L,
landforms (geomorpholegy).

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 relation to topegraphic
features and the surface vegetation with which the peat ca-exists,

The second of the periods comprised in the Paleozoic era, in the

geological classification now generally used. Also the system of
strata deposited during that period.

Lasting through the year.

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

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

Pertaining 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 digmeter.

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

The third in order of age of the geologic periods comprised in the
Paleozoic era, in the 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 info channels.

A Russian word applied to the old, swompy, forested region of the
north. . .thot region between the Tundra in the north and the
Boreal in the south.




Talus

Terrace

Tertiary

Thermal Regression

Thermokarst Lake

Tundra

Turbid.

PEMCAN SERVICES

Coarse angular fragments of rock and subardinate 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 oscending slope on one side and a steep descending slope
on the other.

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

deposited during that period.

The thawing of frozen ground due to surface disturbance, increas-
ing temperature, etc.

(Cave-in Lake), 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.

Haoving the sediment stirred up hence muddy, impure.
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EXPLANATION OF TERMS AND SYMBOLS

DRILL HOLES AND TEST PITS

These poges 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 and could differ elsewhere on the site.

TEST PIT LOG DESCRIPTION

Soils of different engineering classification are commonly grouped generically for ease
of reference. Seepoge and the water level are indicated beside the graphical represent-
ation, They are followed by group symbeols (aceording to the Unified Scil Classification
System) and depths at individual soil type boundaries. Frost penetration is indicated to
the left of the graph symbel as illustrated below:

i 5
5 = S
g 0= -~
g z
Ly -
2 %5 a
S 0 Peat; fibrous, wet
0.3
Clay; organic, high plastic
1.0
=
N Sand; little silt, poorly
ks graded, saturated
5
: 2.5
Gravel; some sand, well
graded, scturated, from 3 ft.
frozen. Pebbles to 2 in.
5.0

vi
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DRILL HOLE LOG DESCRIFTION

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 @

celumnar 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:

Column 2:

Column 3:

Column 4:

Column 5:

Column &:

Column 7:

Depth scale outlining increasing depth of drill hele below existing
ground surface.

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.

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 Symbals
section of the glossary.

Materials Description contains the engineering classification of each soil
strata encountered in accordance with the criteria outlined in the
Materials Classification heading in the Terms and Symbels section

of the Glossary.

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

General Classification of Ground lee Conditions indicates whether the
material was frozen or unfrozen at the time of drilling.

N.R.C. Classification of Ground lce Ceonditions contains abbreviated
symbols for ground ice in accordance with the National Research
Council of Conada's "Guide to a Field Description of Permofrost for
Engineering Purposes", Technical Memorandum 79. A detailed
outline of the N.R.C. clossification is centoined in the "Ground lce
Classificatien™ heading in the Terms and Symbols Section of the
Glossary.

Estimated Content of Ground Ice Conditions refers, generally, to the
visual estimate of ice content in the soil formations encountered during
the drilling program. The fallowing cbbrevietions have been utilized
for estimated ice centent:

vii
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B S indicates Low ice content with generally less than 10% ice.
"M'":=  indicates Medium ice content with generally 10% to 50%
ice.
"H":=  indicates High ice content with generally in excess of
50% ice.
Column 8: sample Type indicates the depth infervals where field samples were

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

MC:- designates moisture content determinations.

G5:-  designates groin size analyses including hydrometer tests.
P:- designates Petrographic analyses.

H:- designates Hordness Tests in accordance with the standard

"Maorr" classification for rocks and minerals.

O:- designates Organic Contenf determinations.

aen
LT AN



SITE NO. 137

DETAILED DRILL HOLE LOG

HOLE NO. DH-1

DATE® Fpg. 15, 1973

LOGGED BY: €] PEMCAN

O

[DRILLING METHOD: [

AR
CONVENTIONAL L]

AlR REVERSE
CIRCULATION L] OTHER:

DEPTH
{leet]

TOTAL DEPTH 12.0'

DEPTH CONDITIONS
¥ UMIFIED P IOKRS A
(Faes) | GRAPR | UNITHE MATERIAL DESCRIPTION e
SYMBOL GEN'L NRLC EST'D
SYMBOL ciass | cLass | cow.
OL = TOPSOIL: organic, dark brown 5 NF| L
C' GRAVEL: some silf, little sand,
] GECEIG _ frequent pebbles to & size,
,_._':’"E‘,]{j_ck,}{: GM-GP occasional boulders, médium Vs | L-M
o bf' brown %
O 6 %
:' ™ 2
8 — %i"& # ‘
fl #LT: some clay, trace of rust [
J‘ M 'e"{l“fz and coal specks, frequent pebbles 5|
| B oA A SN 1 g 15 T ]
]ﬂ _ v [N SIET , OOCOSITNO. oOUiGoli, -
S medium brown
L :
E
12 - 12.0

0 -

10 4

12

GOVERNMENT OF CANADA

DEPARTMENT OF INDIAN AFFAIRS
AND NORTHERN DEVELOPMENT

et

GRANULAR

MATERIALS INVENTORY

FEMCAN SsSERvICES “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 Memerandum No. 3-357, Vol.l,
1953, the Waterways Research Station, U.S.A.). The following page defines these
terms and symbols. Letters appecring in parentheses denote visual identification which
have not been verified in the loboratory. If the soil falls close to the boundaries
established between the various groups a double symbol (for example GW-GP) is used.

Since the Unified Soil Classification System does not contain detailed subdivisions of
granular soils according to percentage proportions of secondary components, the ASTM
suggested method for identification of granular soils ("Suggested Methods of Test for
Identification of Seils", ASTM Procedures for Testing of Soils, 4th edition, December,
I964) is adopted for soil description as defined below:

Composite Sand-Gravel Soils Composite Sand=Silt Soils
Percentaoges Identification Percenfages Identification
Gravel; trace Sand Sand; trace = Silt
90 to 10 ?5to 5
Gravel; little Sand Sand; trace + Silt
80 to 20 90 to 10
Gravel; some Sand : Sand; little Silt
65 to 35 80 to 20
Gravel and Sand Sand; some Silt
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 35 to 65
Sand; little Gravel Silt; some Sand
10 to 20 20 to BO
Sand; frace Gravel Silt; little Sand
10 to 20
Silt: trace Sand




MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

GROUP GRAPH LABORATORY
MAJOR DIVISION SYMEOL TYPICAL DESCRIPTION CLASSIFICATION
. CRITERIA
WELL GRADED GRAVELS, LITTLE i D .
i ; GW FINES S c"':EE}E‘ co=B) g
-0 CLEAN GRAVELS 10 Dipd Dgg
—_ (- ILITTLE Of % TeRES) ]
= LE POOALY GRADED GRAVELS, AMD G -
i s GP ki " R ANEL HOT MEETING
; g ;;: SANDH MIXTURTS, LITTLE OR NO FINES ALOVE RECUIREMENTS
L e
= BEand GM SILTY GRAVELS, GRAVEL-SANDSILT ATIENBERG. LIMITS
g i MIXTURES CONTENT BELOW “A" LINE
Be | B | e g | R
& v : EXCEEDS
g 3 GC CLAYEY GRAVELS, GRAVEL-SAND-ISILT) 1% ATTERLERG LIMITS
g3 CLAT MIETURES ABOVE “A" LINE
I Pl MORE THAN 7
oo
I E S WELL GRADED SANDS, GRAVELLY SANDS, - 5 Dzq)
- = o= 4 L= =1 1
EE wz CLEAM BANDS MmO M EieS il 1 Aite Biyp ¥ Dgg N
e £= FLIETAE @3 ND FINES;
(N ‘::g cp FOORLY GRADED SANDS, LITTLE OR NO HNOT MECTIMNG
z §£j: FIMES ABOVE REQUIREMENTS
it
E ZzE-
s nEE ATTERRERG LIMITS
g u2F —— SM SILFY SANDS, SARDSHT MIXTURES CONTENT BELOW A" LiE
z = : L LESS THA
- WITH SORE FINES) gc?;]? 23
5c CLAYEY SANDS, SAND-SILT) Clay 127 ATTERBERG LIMITS
MIXTURES ABONVE SA° HINE
_ .. MORE THAN 7
- INDRGANIC SILTS AMD VERY FIRE SANDS,
T4 W, <50% ML ROCK FLOUS, SILTY $ANDS OF SLIGHT
.| BxEEE PLASTICITY CLASSIFICATION
o | m.a8s 15 BASED UFOM
: E25E WS 50% MH IHDRGANIC SILTS, MICACEOUS OR DIATO- FLASTIZITY CHART
» g L MACEGUS, FINE 5ANDY OR SHTY 50ILS [
” INORGANIC CLAYS OF LOW FLASTICITY,
nf W < a0% cL GRAVELLY, SANDY, OR SILTY CLAYS, LEAN
Dz CLAYS
ga " . INCRGANIC CLAYS OF MEDIUM PLASTI-
e TR W B0 = CITY, SILTY CLAYS
E
a?n
e B 5 o
£3 W, >50% CH Irn.?ﬁ::ﬁtslc CLAYS OF HIGH PLASTICITY,
5
B o WHENEVER THE MATURE OF THE FINE
i > CRGANIC SILTS AND OR
£ | 2uns Tt e oL CLaYS OF oW PLASTITY T S| CONTENT HAS NOT LEEN DETERMINED,
g | ELPas M 15 DESIGMATED BY THE LETTER “F", EG.
= | &5 351: SFI5 A MIXTURE OF SAND WITH SILT OF
= :
S Wy > 50% OH ORGAMIC CLAYS OF HIGH PLASTICITY S
HIGHLY CRGANIC SOILS Pt FEAT AND OTHER HIGHLY ORGANIC SOILS. | TTRUNG COLOR O OBOR, AND OFTEN

SPECIAL SYMBOLS

BEDROCKE
[UNBITTCRENTIATLD)

SANDETONE

SHALE

LIMESTONE

TALUS
{angular rock fragments)

TILL

[mixed silty vond & clay)

OVERBURDEN
GRS ERCNTIATED)

. I::I.'

LIMESTONE
[Fregmens & blocks)

sor——F—o— P
PLASTICITY CHART CH /'
an— FOR
SOILS BASSING MO. 40 SIEVE #"

2 o
w0 e
§ - / MH
= 2
= 90
| =
S cl Fe i
< 0 / Gt
fal e

P 2L Cuf:-” s

1] 1] 20 i) AT it &0 7o B eh

Liguin LIMIT 30

E.11.

GEOUFS ARE GIVEN COMAINED

12%.

1. ALLSIEVE SIZES MENTIOMED N THIS CHART ARE LS. STANDARD, A.5.T.M

2 BOUNDART CLASSIFICATIONS POSSESSING CHARACTERISTICS OF TWO

GROUF SYMADLS, EG. GW-GC 15 A& WELL

GRADED GRAVEL SAND MIXTURE WITH CLAT BinNOH! RETWEEH 5% AND
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GROUND ICE CLASSIFICATION

TABLE I
ICE DESCRIPTIONS
A. JCE NOT VISIBLE™

Subgroup
Gronp Field Identiication
Symbal Daneription Symbal

Foorly boaded Identify by vispal examinalica. To dalermine
or frizbla i presence of execess ice, usc procedute under
; nole'®) and hand magnilying lens as necessary.
H Ko pzeoss ice ! Hbn For soils oot folly saluraied, estimate degree of
: Well-bonded Hb j--------| ice saluration: mediom, low. Hole pressnce of
Ezcezs ica i Nbe crystals or of ice ceatings around larger particlos,

I Frozen soils in the N group may, on close examination, fndicate presence of fce within
the voids of the material by erystalline reflections or by a sheen on fracrured or trimmed
surfaces, The impression recefved by the unarded eve, however, is that none of the froren
wtfer oooupias space sn excess of the original voids in dhe soil, The opposite fs true of frozen

soils in the V group (see p. I4).

It When visual methods may be inadequate, a simple Aeld fest to aid evaluation of volurme
of excess fco can be made by placing some froren s0if in 8 small jar, allowsng it to mele,

and obsarving the gquanéity of supernatant water as a percentage of rafal volume.

INCHES

Nt
FOORLY BONDED

LEGEND.

FIG A. ICE WHOT VISIBLE

Hbn Hbe
WELL BONDED - WELL BONDED-
NO EXCESS ICE EXCESS ICE

soiL -1 ILE - B or EX




PEMCAN SERVICES

TABLE I (coal'd)
ICE DESCRIPTIONS
B. VISIBLE ICE—LESS THAN 1 IHCH TEICEW

formations

orianted ice

Subgroup
Grovp — Field Idantification
Symbol Daseription Symbol
Individual ice ¥or ice phass, record the Iollowing when
cryetal or Vz applicabla:
inclugiona Location Size
Clripnlation Shapa
Iee coatings Thicknass Pattern of arrangement
on particles Ve Longth
Spacing
v Random or Hardneas
irragularly Vr Structure  par Group C (see p. 16}
crieated ice Calour
{ormations Estimale volume of vizsible segregated ice
presant as parcentage of iotal sample volume,
Stratified or
distinctly Va

1 Frozen soils in the N group may, on close examination, indicate presence of fce within
the voids of the rmaterial by crystaliine raflections or by a sheen on fractured or frimmed
surfaces. The impression received by the vnaided sve, howevor, /5 that none of the frozon
water occupries space in erxcess of the orrginal voids in the soil, The opposite s frue of
frozen sofls in the V group,

FIG B. VISIBLE ICE LESS THAN ONE INCH THICK

a— —
| 1 <3 E ) ”./,-&\ - -
2 - % - \
i Fi & »
= : - } '_ ——— e e
g - b E— ey
Vi Ye Vr Vs
INBDIVITUAL ICE 1CE- COATINGS RAKDOM OF STRATIFIED OR
INCLUSIONS OH PARTICLES |RREGULARLY DISTINCTLY
ORIERTED I1CE CREENTED ICE
FORMATIONS FORMATIONS

1 e - Bl

=
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TABLE I (cont'd)
ICE DESCRIPTIONS
C. VISIBLE ICE—GHEATER THAN 1 INCH THICK

Subgroup
Group Fiold Identification
Symkbel Descriptipn Symbal
ce with asil ICE 4 Designale matorial as TOE and e deoscriptive
inclusions soil type terms as follows, usually one item from each
ICE group, when applicable:
Teo without ICE Hardness Structureftt
soil Inclusions TARD CLEAR
S0FT CLOUDY
(of mass, not FOROUS
individual CANDLED
crystals) GRANULAR
STRATIFIED
Colour Admixtures
[Examplen): {Examplas):
COLOUEKLESS CONTAINS
GHAY FEW THIN
BLUE SILT INCLUSIONS

M Where special forms of fee auch as hoacfrost can be distinguished, more explicit descrip-
tion should be diven.

) Oheerver should be careful to avord being misled by surface scratches or frosé coating
on the ica.

FIG C. VISIBLE ICE GREATER THAN ONE INCH THICK

U s
J -
z -
a
x
7
4 -
5L
E l—
ICE & S0IL ICE
ICE WITH S0DiL 1CE WITHOUT SDIL
INCLUSIONS INCLUSIDNS
LEGEN P soL=-17 ICE — ﬂ
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TABLE IT
TERMINOLOGY

Ice Coatings on Particles are discernible layers of ica found on or balow the larger sail particlon

in a frozon toll mass. Thoy are sometimes assooiated with hosrbrost erysiels, which have grown into
woids produced by the heedng action.

Tea Crystal is & vory mmall individual ice parficls visible in the face of 2 snil mast. Crystals may be
Present alono or in combination with other ico [ormations,

Clear Ice is ransparont and contsing cnly & moderate number of air bubbles,

Cloudy Ice s relalively cpagque due to entrainnd air bubhles or ofher reascns, but which is essentially
spund and noo-pervisus.

Porous Ice conising numerous voids, usually interconnesind and ueuslly resulling from melting at
air bubhlos or along crysial interfaces from pressace of salt or other materials in the waler, or from
the froering of saturated enow. Though porous, the mass retaing its struclural unity.

Candlad Toels ice that has rotted or ethiorwise formed inte long columnar erystals; very locsely bonded
logsather,
Grﬂlr];ulur Ice in composed of coarse, more or less equidimensionsl, ise crystals woalkly bonded
{ogethor,

Tra Lansan sre lanbanlar ira fnrmeatinne i s accrrring aosantislle nar

normal to the direction of heal loss and commonly in repoatod layers,

L1 10 e, R A et oty L

el dn amah Afhar osnnealls
Tee Sedredation is the growth ol ice sn distinet Jonnes, layers, veins, and maees in soils commonly
but nol always, orented pormal to directico of hoat lopa.

Well-bandud siguilies thet the sail particlos are szongly hold fogether by the ice and that the frozen
soll ponsasses relatively high residance lo chipping or bracking, -

Poorly-bonded eignilios that the scil particles aro weakly held fagether by the ico and that the
frozen sail consoquontly bas poor resistanca to chipping or breaking.

Frinble dencter extromely woak bond betwean scil particles, Material is oasily broken up.

Excess Ice ggnilies loe In excess of the fraction thet would bo retained as water in the soil voids upon
thawing.

For a more complate list of terms generally accepted and wend in current litersture on Froet and
Eﬂ:ﬁ:uuimst gae Hennion, F. "FROST AND FERMAFROST DEFIRITIONS", Highway Research Board,
elin 111, 1955,
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EXPLANATION OF TERMS AND SYMBOLS
WILDLIFE AREAS

Wildlife bounderies ond information presented in the Community and Intercommunity

reporfs has been extracted for the most part from publications prepared by the Canadian

Wildlife Service, Government of Canada.

The terms "critical” and "important” os used to designate certain wildlife areas can be
generally defined as habitat areas which are eritical 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, waterfow| or fishery resource area which is acknowledged as being "critical®
is outlined in red and is noted with the word "eritical" within the boundary of the

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

- Wildlife areas are outlined in red.

- Waterfowl areas and, in the case of Fort Simpson, hunting locales, are ouilined

in yellow.

- Fishery resource areas are outlined in blue.

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

which have been historically trapped by northern residents.

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

significonce in the respective Study Arecs,

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

are of significance in the respective Study Areas.
Symbols used on the maps are illustrated and explained as follows:

Approximate boundary of wildlife area.

_——— o

Indicates which side of boundary line is area defined.
In other words the area below the boundary line is of

significance to wildlife.

_—-—=Indicates migration routes; waterfowl and fishery resources.

e Indicates known or potential spawning areas or domestic

fishing locales.

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

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

INTERCOMMUNITY REPORTS

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

Areas thot are clossified as "critical” are so noted on the maps.

Symbols used on the maps are illusiroted and exploined os follows:

g Approximate boundary of wildlife area.

Indicates which side of boundory line is area defined. In

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

®vil
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cance fo wildlife.

- g 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 .

<z>_-r—=indicutes 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 repart. Similar decumentation is also presented for sites which

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

wvill
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