THURBER CONSULTANTS LTD.

10509 81t Ave. EDMONTON Alberta TEBE 1X7 Phone (403) 433-2441 Telex O37-2033

November 19, 1980
File: 15-23-9

Lands Section

Town Planning and Lands Division
Dept. of Local Government
Government of the N.W.T.
Yellowknife, N.W.T.

X1A 2L9

Attention: Mr. R.M. Larson

RE: GRANULAR MATERIAL RESOURCE INVENTORY
FORT SMITH, N.W.T. 9|

Dear Sir:

This letter and attachments present the results of a
Phase I and Phase II Granular Material Resource Inventory Study
in an area near Fort Smith, N.W.T. The scope of the work was
to identify potential gravel deposits in a designated area to
the north of Highway No. 5, and between 30 and 60 km west of
Fort Smith, N.W.T. The study area, which is hereinafter
referred to as the Salt River Upland, is shown on the appended
location map (Figure 1).

A proposed approach to the work was described in our letter
of July 2, 1980. Authorization to proceed with the work was
given in your letter of July 16, 1980. The scope of the work
was increased slightly as per our letter of September 10, 1980,
to allow for the purchase and examination of high level aerial
photographs.

1. INVESTIGATION

The first step in the investigation entailed a review of
published geological maps and reports. This was followed by a
detailed examination of low level aerial photographs from which
it was found that the study area had very complex landforms.

It was therefore necessary to order and examine high level
aerial photographs to gain an appreciation of the regionalmmmm,m’i,"mm
aase7r3=

Consultants in Geotechnical Engineering and Environmental Assessrment
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 Attention: Mr. R.M. Larson

RE: GRANULAR MATERIAL RESOURCE INVENTORY
FORT SMITH, N.W.T. 5!

Dear Sir:

This letter and attachments-present the results of a
Phase I and Phase II Granular Material Resource Inventory Study
in an area near Fort Smith, N.W.T. The scope Of the work was
to identify potential gravel deposits in a designated area to
the north of nghway No. 5, and between 30 and 60 km west of
Fort Smith, N.W.T. The study area, which is hereinafter
referred to as the- Salt River Upland, is shown on the appended
location map - (Figure 1). S :

A proposed approach to the work was ‘described in our letter.
of July 2, 1980. Authorization to proceed with the work was
given in your letter of July 16, 1980. The scope of the work
was increased slightly as per our letter of September 10, 1980,
to allow for the purchase and examxnation of hlgh 1evel aer ial
photographs., ‘

1. INVESTIGATION

. The first step in the investigation entailed a review of
published geological maps and reports. This was followed by a
detailed examination of low level aerial photographs from which
it was found that the study area had very complex landforms.

It was therefore- necessary to order and examine high level
~aerial photographs to gain an appreciation of the regional
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- geology and geomorphology. A field visit was made on

October 21 and 22, 1980 after: completlon of ‘the airphoto :
interpretation. . Ttaverses were made across the area by 4- wheel
drive vehicle. and by foot in order ‘to confirm the alrphoto
interpretation. ~ Samples were collected at natural exposures

and from shallow hand excavated test pits. Grain size analyses
were carried out on three samplas._ Gradation curves, selected
photographs of the gravel exposures. and xerox copies. of the

main 1nterpreted'high level (l 54, Oﬁo scale) aer1a1 photographs
are appended.

2. BEDROCK GEO]'.DGY

The Salt Rlver Upland is-& disoontznuous escarpment formed
in resistant limestone and dolomite rock belonging to the
Little Buffalo Formation of Devornian age. These rocks overlie
the Chinchaga Formation which consists of laminated gypsum,.
salt, fine-grained limestone and-dolomite.  Rocks of the :
Chlnchaga Formation also underlie much: of the terrain adjacent
to the Salt River Upland.  Solution of gypsum:and anhydrite of
the Chinchaga Formation has resulted in the development of
spectacular karst features throughout the Salt River Upland and
adjacent areas. These karst features. include depressions and
sSteep-sided gink . holes of vary;nq\diametets. -Altheough
Precambrian rocks are not exposad in the: search area, their
presence a short distance  to the northeast results in a
significant component of rocks’ sucb as granlte and gnelss in
till of the area. v _

3. SURFICIAL GEODOGY

- The 1nterpretatxon of the.suxfic1a1 geology in” the search
*area was complicated by: R

(a)  the high density of: sink hole developmont which tends

to mask the true: surface expression of a landform
unlt, and : _

(by the- complexity of eventa which occurred during the
' deglaciation of the Great Slave Lake -~ Lake Athabasca
_region (Cameron, 1922* Craig, 1965)

Four. major surflcmal depos1to were dxstlnguxshed Withln the
study area boundarles.-\ : _

Till: This 15 a reddlsh brown, stony, sandy soxl
~exhibiting some plasticity (see Photos 1 and 4).

contains -subangular fragments -of. Precambrian rocks and

larger more: rounded rock. fngments derived from local

limestones and dolomites.. Most rocks range from 2 cm to

25 cm. in diameter but 50me erratic q:anité boulders reach
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2 m in diameter. “The maximum,abserved thlckness of the
“till (at Little Buffalo . Fa: ) is between 10 and 12 m.. The
upper part of the till has been washed by Glacial TLake
McConnell, which covered the study area during
deglaciation. A lag-type of granular’ deposit’ resulting -

from the washing process may be found in certain areas. =
This lag deposlt consists of. about 1m of gravel and sand
(see Photo 2). :

Gla01olacustrine Depositax Glac;nlacustrxne silts and
clays are. “not- common in the ‘area.. They were found at the
‘base of gravel pits on the -Salt River Upland, in road cuts.
near Lobstick Creek- and overlying the till at isolated
locations . They are frequently- red&iah~bzown, 1am1nated,
“highly plastic .and are- ofhﬁn intavbedded with
_reddxsh*orange ‘sand. T

Beach and Related Gravels- Lazge volumes of. qravel are
draped over. tapagraphically higher ‘portions of the Salt .
‘River Upland. The origin-of- ‘these granular deposits may be
described by the following sequence of events: During the’
last glacial period glaciers iﬁundated the area and left a
‘thick sequence of glacial till overlying bedrock., Between
10,000 and 12,000 years ago’ these glaciers. ‘began to melt
and retreat. Meltwater became impounded in glacial Lake
“McConnell which once extended from approximately Fort ;
McMurray through Lake Athabaaca and Great Slave Lake. to _
‘Great Bear Lake. This bedy- of water: 'covered the Salt River
Upland.  As the glaciers reétreated farther and farther
northeast, more drainage paths developed -and ‘the level of
‘glacial. Lake McConnell slowly feéll. ~As shorelines
developed ‘around the topographzcally'hxgher portions of the
Salt River Upland, the till 'was reworked. Fine material
was washed away and settled in -deeper water adjacent to .
‘Salt River Upland, and ‘coarse material was concentrated in
situ in the form of beach ridges. Because these beaches™
developed at quasi-stable lake levels, they follow contours
-around the hills; (see Photos 3.and 4) and because the- lake
level-was, in the longer term, . systematically falling, the
beach -ridges are draped down the sides of the hills.  The
beach ridges are visible on aerial photographs as a series
. gflilne white lines’ follow1ng aentours around the larger

s, o

: The beach rxdges ocour. m&inly on Salt Mountazn, but.

similar depo&its are expettad on Bill 1 and Hill 2 to the

west {see air photographs). ‘Phis ~assessment is based on

the similaraties of airphoto pattern (i.e.’ the fine white

lines) between these hillg ang Salt Mountain, since lack of

time and- 1nacce551blity d& ot allow fiald checking of o
Hlll 1”and Hlll A T T o !
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Dune Sand: ~Limited areas of sand dunes containzng a
yellow-brown, fine to medium. grained, uniform sand were
also found in the search area. - These depasits are small
- and widely separated, and therefore do not represent a-
significant: granular borrow: ﬂource..

3. BORROW- AﬁSESSMENT AND REQQMHEN@ATIONS

The 1nternal structure of the beagh rldge gravel deposmts :
is quite "heterogeneous (see Photos 5, 6 -and 7) because lateral

changes in texture often occur within several metres. The

" gradation is falrly coarse and varies from a uniform gradation.

of mostly gravel sizes to & wall«graded mixture of sand and
gravel. The amnunt.of material in the soil. mass in excess of
the 75 mm sxze varxes from 25% to 100%.__'"

Thr ee samples were taken from"beach ridges in the Salt
Mountain area. The gravel is composed mainly of limestone and
dolomite rocks.  Some of the .surfaces of the rocks are coated
with a crusty calcareous precipitate. The soil at-each sample
location had approximately 25% coarser than 75 .mm. Grain size
_curves for material finer than 75 mm from each sample are shown
in Figure 2. . These grain- size ‘curves indicate a clean, coarse
sandy gravel.- On the basis.&f thesé grain: size distributions
and preliminary:pétrological analysis of the samples,-the
gravel would be suitable for general fill-and road sub-base,

- and, with some “degree of procassing, for- base course and.

surfacing materials for-roads angd for the praductlon of
- concrete or a$phalt aggreqate.;f;-~

. ‘Gravel depos;ts over the: flatter slopes of Salt Mountaxn
_.occur in a seriés.of undulating ridges with an: amplitude of
about 1 m, "On gteeper slopes, " tha tridges are more bench like
with a tread of -about 6 m and & ‘rife Of about Im (see -
‘Photo 8). _ The maximum observe& thickness is _in the N.W.T.
Highways Pit where gravel and" sandy gravel is" approximately
7 m thJ,ck. The total area covered by the Salt Mountain (2 3
%106 m2) Hill 1 (5.0 x 106 m2) an@ Hill 2 (2.3 x

106 1n2) deposits ik very appteximately 9.6 million m2,-

.1f it is-assumed that a thickness of 2 m exists over these-
areas, a resource of approximately 19.2 million m3 may be
_avallable in the search area. “Any thin lag-type deposits would
_ regﬁesent aﬂditianal granular raaaurces over and above thls
es mate. .. , g

The deposits 1n the Hill l and H;ll Z’a:eas are thought to
be similar in all respeets to “those on “Salt- ‘Moyntain, In view
of this-all. three ateas are at faanive, but the fact that Salt
Mountain 18 alréady extensive Lozed and is readzly :
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acce531ble makes it the most attramtive prospect. Before we
can proceed with preparation of ‘a cost estimate for a Phase III
study, as per the request in your letter of July 16, 1980, it
~-would be helpful if your Department .could ‘indicate any
‘preferred area(s) for exploration ‘on- 8alt Mountain, Hill 1 or
Hill 2.  We assume that each of these areas is available for
_exploratxon, and ‘that none is restricted by environmental or
other regulations. It would- alao be necessary-to -know the
quantities you require, together with :their intended uses. A
Phase III study would involve: the excavation of ‘test pits at
approximately 50 m spacings, ‘and the collection and laboratory
analysis of representative samples. - L

Thank you for the opportunity to carry out thls study We
look forward to further involvement in Phase III. If any of
the foregoing requires clarifﬁcatxon please do not hesitation
to contact us., ‘ -

Yours very truly,

Thurber Consultants Ltd.,
D.A. Lindberg, P. Eng.
Rev1ew Engineer_'

A

K.W. Savigny
Project Eng

¥ 4 ,g- r PI Geol -.; ) “<.

KWS /mm -

Attachments -
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Photo 1: Glacial till with a high content of pebble and cobble
sized particles. Note that most rocks are limestone
or dolomite and relatively few rocks (granites, etc.)

are present.

i

Photo 2: Shallow lag deposit worked out at the side of
Highway 5. Note large boulders at the surface

[ which is typical of a lag deposit.
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Photo 3:

Photo 4:

Beach gravels, Salt Mountain - Site of Sample 2.

Beach gravels overlie till in roadside along Highway
5 on the Salt Mountain Hill., ©Note the till in this
photograph is much less coarse than that shown in
Photo 1.
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Photo 5:

Bedding and gradation at NWT highway pit, Salt
Mountain. Note abundance of limestone and dolomite

rocks.

Photo 6:

Bedding and gradation at NWT highway pit, Salt
Mountain. Note sandy -lenses and variation in size

of rocks.



Photo 7: Gravels in Pit 2, site of Sample 3. Note well
rounded clasts, abundance of limestone and dolomite
rocks, bedding structures and general gradation
contrast -among different beds.

Photo 8: Beach ridges containing coarse gravel on east slope
of Salt Mountain.. On steeper slopes such as this
[ the beach ridges are like benches on the hill side.
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