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November 13, 1974

QUR FILE NO., ALOAL7

Gulf 0il1 Canada Ltd.,
- 707 « 7th Avenue S.W.,
CALGARY, Alberta.

Attention: Mr. A, Hochstein, P.Eng.

Dear Sirs:

Following this letter is the text of our report entitled '"Parsons Lake
Gravel lnventory'.

A draft copy of the report was discussed in your office on October 25, 1974,
Several minor revisions were made to the text regarding Sources 5 and 7,

and the use of sand and silt materials for construction. Also, where
possible, additional information on material types, moisture content, depth
of overburden, etc. was included to achieve consistency in the description
of the sources.

Our Company has enjoyed working on this project. We look forward to
assisting you in your future geotechnical requirements. Should you have
any questions, please contact us.

Yours very truly,
KLOHN LEONOFF CONSULTANTS LTD,

KRG:b1
Encl.
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PARSONS LAKE GRAVEL |NVENTORY

1. INTRODUCT ION

1.1 Assignment

This report presents the results of a field and laboratory investi~
gation and our assessment of potential gravel sources in the

Parsons Lake Area, Northwest Territories, for Gulf 0il Canada Ltd.
The objectives of this assignment were two~fold.

a) To assess the availability of materials in the Parsons-Eskimo
Lakes area and to locate at least 1,500,000 cubic yards of
usable gravel and sand materials.

b) To advise on the suitability of the gravel and sand materials

for use in the proposed gas field development.

Authorization for the project was given by Mr. A, Hochstein, P.Eng.
through Purchase Order 65890, dated July 2nd, 1974,

1.2 Procedure

The investigation procedure entailed a study of existing geological

data from the work of the Geological Survey of Canada and previous

work conducted within the designated area by our Company. Airphoto
interpretation was used to identify those landforms in which gravel

and sand were most likely to be present prior to the field reconnais-
sance. A field reconnaissance was carried out July 9th to 13th, 1974 to
ground check the potential sources and lay out a drilling program.
During the reconnaissance, surface gravel exposures were noted and
shallow test pits were dug to confirm the presence of gravel and

sand materials.

The field reconnaissance identified four potential zones each consisting
of several sources. See topo plan, Appendix B, which shows the loca-

tion of the zones. Due to the extensive investigation required to
determine material type and quality in these zones, a priority of drilling
was set-up and a total of eleven sources in Zones 1 and 2 were drilled

for this program during the period August 13th to 30th, 1974. Seven
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of these sources are located in Zone 1 about six miles south of the
Parsons 0-27 drill site along the terraces of a small stream which flows
eastward towards the Eskimo Lakes, The remaining five sources are
located in Zone 2 and were drilled in a large glaciofluvial plain located
about three miles north and slightly east of the Parsons 0-27 drill

site.

1.3 Data Presented

The information for the granular materials sources is presented in the

following sections:

Section 2 contains conclusions and recommendations with
respect to the quantity and quality of the gravel and sand
materials, the use of the materials, development and

restoration of the source areas.

Appendix A contains two sheets describing the symbols and
terms used in the report, the classification system for
granular soils and for ice in soils, as well as an example
of the soil log which is presented for each test hole

drilling during this program.

Appendix B contains a topographic map showing the location
of the four potential zones. Airphoto mosaics prepared for
potential Zones No. 1 and No. 2 which outline the limits of

the individual sources are also attached.

Sections for each source are also attached. Each source is
identified by a tab which shows Source , and includes a
description of the source, material, volumes and brief
recommendation regarding development of the source. Test

hole logs and results of the sieve analyses are also included.

2. CONCLUSIONS _AND RECOMMENDATIONS

2.1 Sources and Materials

Eleven sources were investigated within the Parsons~Eskimo Lakes

Klohn Leonoff Consultants Lid.
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study area. Seven of these sources (1, 2, 3, 4, 7, 8, and 9) are
located along fluvial terraces adjacent to a small stream flowing
eastward into Eskimo Lakes. The four remaining sources (5, 6, 10,
and 11) are located in a large glaciofluvial plain to the north of
Parsons Lake. The locations of all sources are shown on airphoto

mosaics No., 1 and 2 which are attached in Appendix B,

Sources 1, 2, 3, and 4 contain gravel and sand materials in sufficient
quantities and are recommended for development in order of priority
as listed. The minimum quantities of gravel and sand materials which

can be removed from these sources have been estimated as follows:

Source 1,000,000 cubic yards
250,000 cubic yards
370,000 cubic yards
200,000 cubic yards

1,820,000 cubic yards

Source

1
2
Source 3
L

Source

These sources (1, 2, 3, and 4) contain interbedded gravel, sand, and
silt materials. The thickness of the gravel beds is variable, ranging
between a maximum of 60 feet down to a few feet. The sand and silt
materials enclosed within the thick gravel strata are usually three

or four feet or less in thickness, but in isolated areas can be up

to ten feet thick. The base material below the gravel stratum is
generally fine-grained silt and sand materials with variable ice
contents, The size of the gravel ranges from cobbles down to the

sand and silt sizes and are generally clean and well-graded although some
gap-graded materials were noted. The ground is permanently frozen at
shallow depths and some ground ice is present. This is usually
associated with the organic overburden or within the sand and silt
layers encountered at scattered depths within the sources. However,
except in isolated cases, massive ground ice does not appear to be

present in the gravel strata.

The remaining sources located in the river terraces (Sources 7, 8, and 9)
are not recommended for development. The sources contain interbedded

gravels, sands and silt materials, however the gravel layers are generally

Klohn Leonoff Consultants Lid,

e



-4 -

less than 10 feet in thickness, and have limited lateral extent.
Layers of ground ice up to ten feet thick and high ice content silt
sand materials were encountered between gravel layers in many of the
test holes. The organic peat overlying the gravel or sand material '

can be up to 10 feet in thickness.

Sources 5, 6, 10, and 11 are located in the large glaciofluvial plain,
Sources 5 and 6, are large kames and have been used for local projects
in the past. There are wide variations in the materials which range
between well-graded gravels to fine sands and silts. Massive ground ice
is present in both sources., These sources can continue to be developed
to provide materials for local projects. Sources 10 and 11, show wide
variations between the test holes drilled. These sources are not

recommended for development without further drilling investigations.

In Potential Zone 4 gravel and sand are exposed at different locations
along the east facing slopes of the Caribou Hills. These exposures
are considered to be pre-glacial Tertiary gravel of the same geological
age as that exposed in the Caribou Hills along the Mackenzie River.

The major exposure closest to Parsons Lake was investigated for the
Department of Indian Affairs and Northern Development in 1972 and 4
holes were drilled and sampled during this program. The material en-
countered in all test holes was sand and gravel to at least the 30 foot
depth. The material is well-graded, of low moisture content with no

visible ice observed during drilling.

To properly assess the volume of usable material in this source, addi-
tional investigation is necessary., Based on the test holes drilled in
one area of the source, approximately 1,000,000 cubic yards could be
removed. In the complete area, assuming a depth of removal of 20 feet,
the volume of sand and gravel material is estimated to be in excess of ~
6,000,000 cubic yards.

2.2 Description and Use of Materials

The materials encountered during the field investigation have been shown
on the test hole logs which are included in each source section attached

to this report. The materials were classified in accordance with the
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table entitled "Supplementary Terms ldentifying the Composition of
Granular Soils'" which is enclosed in Appendix A. The principal material

types: gravel, sand and silt, are described as follows.
2,2,1 Gravel

The gravel materials generally range in size up to about 6 inches in
diameter and contain varying percentages of sand, silt and clay sizes.

The gravel is permanently frozen with the contained ice filling most

of the voids or occurring as ice lenses throughout the stratum. In clean,
well-graded materials the ice content is generally low with moisture
contents ranging up to 10%. |In gap~graded materials (which have larger
void spaces), or those materials with higher percentages of fine sand

or silt, the ice content is higher and moisture contents generally range

between 10 and 20%.

Frozen gravel, if possible, should be stockpiled, thawed and excess waters
be allowed to drain before placing. |f this procedure was followed and
sufficient thicknesses of gravel were placed to prevent thawing of the
permafrost, then the road, aistrip, or facility could be operated on a
year-round basis, with minor maintenance. However, these procedures
usually cannot be followed because of the volumes involved, time restraints
and materials are usually hauled directly to the site of work during the
winter months. The moisture content of the gravel gives an indication of

the behaviour of the material after placing.

a) For those gravels with moisture contents of 10% or less, when
thawed there is little excess water and there is little or no
reduction in the strength of the material. It would be expected
that facilities constructed with this low moisture content
material would function on a year-round basis with only minor

maintenance,

b) For those materials with higher moisture contents, when thawed
the excess water will not drain quickly due to the higher silt
and sand content and soft unstable conditions will result.
Thus, facilities constructed of this material may be subject to

a period of closure during drainage of the excess water.

Kiohn Leonoff Consultants Ltd.
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Due to the variation in moisture content of the nature gravels, it will
be impractical to select or separate the lower from the higher moisture
content materials during excavation, The scheduling of the earthworks -
roads, airstrips or plant sites - should be planned with the knowledge

that at least one summer may be required for thawing, drying and consoli-

dation of the placed materials.
2.2.2 Sand

The sand materials contain varying percentages of gravel, silt and clay
sizes. The sand is permanently frozen, generally well~bonded and

with some excess ice on particles, Thin ice lenses ranging up to ice
with soil inclusions may also be present in the sand stratum. The
moisture content ranges between 10 to 25% depending on the amount of

ice present in the sand material.

The sand materials should not be placed when frozen. |If so, on thawing
and depending on the silt content, the sand could remain in a very soft
or loose condition for one or two summer seasons. We consider that the
sand materials must be stockpiled in windrows, thawed and allowed to drain
before being used. After thawing and drying, the sand can be used as
required in deeper fill sections instead of gravel. Generally, the

sand should be placed between top and bottom layers of gravel in a cross-
section where it is not in contact with water or subject to erosion by

wind.

2,2.3 Silt

The silt materials contain varying percentages of fine sand or clay sizes.
The silt materials are permanently frozen, well-bonded and have excess

ice on particles. Thin ice lenses in the silt and massive ground ice

are usually associated with the silt deposits present at depth below
granular materials. The moisture content of the silt by itself ranges
between 20 and 30%, but there are many exceptions where the moisture

content is much higher because of the ice content,

If the silts are placed when frozen, very soft and unstable conditions,
as well as excessive settlements will develop during and after the

period of thawing. Depending on the drainage characteristics of the silt

Kiohn Leonoff Consultants Ltd.
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material, the soft conditions and settlements could continue for a long

period of time -- say 10 years. In our opinion, the use of silt

materials should not be considered on this project.

Development and Restoration

Our general comments regarding the development of the sources are as

follows:

a)

b)

c)

d)

The organic silt and peat overburden must be removed from that
part of the source being developed and hauled to a waste area
adjacent to the source. The location of this waste area should
be away from any drainage courses. Meltwater caused by the
thawing of these frozen waste piles and erosion may cause
siltation in the drainage courses in the area and must be

avoided.

All of the sources investigated are adjacent to streams or

lakes. Considerable meltwater may be generated by the excavations
in the pit as ground ice or high ice content zones are uncovered.
If so, a berm or dyke and possible retention ponds will be re-
quired between the pit area and the stream or lake. These
constructive works will ensure that lakes or streams are not

polluted during development of the source.

It is emphasized that the sources recommended for development

are small and variable in gradation and ice content as compared
to the large esker complex near YaYa Lake on Richards lsland.
Removal of the gravel and sand material must be carefully planned
and controlled in order that the resource is efficiently utilized.
We recommend that the development of any source be preceded by a
review of the available test hole data. |If the test hole data
shows that high ice content zones of silt and sand are present
deep in the deposit and overlie usable gravel, then the high

ice content materials should be removed to expose the gravel.

The equipment required for development of the sources is the

usual assembly of bulldozers with ripper attachments, front-end

Klohn Leonoff Consultants Ltd.
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loaders, and trucks. Ripping of the gravel and sand will be

required except when close to the existing ground surface.

After depletion of the source, all side slopes and the bottom of
the pit should be graded to a smooth contour. All organic
materials removed in the stripping should be placed in the pit

area to promote future vegetative growth.

Klohn Leonoff Consultants Lid.




SYMBOLS AND TERMS USED IN THE REPORT

SYMBOLS

SAND SILT CLAY
2 ‘ The symbols may be combined to

denote various soil combinations.

A

CLASSIFICATION BY PARTICLE SIZE

BOULDERS- larger than 8 inches. GRAVEL-#4 sieve to 3 in. SILT-0.002 mm to #200 sieve.
COBBLES-3 in. to 8 in. SAND-#200 sieve to # 4 sieve. CLAY-finer than 0.002 mm.

NOTATIONS

+——— Prefix Indicating Source Number,
7-126

Number Indicating No. of Test Hole,
Test Hole Location,

®
<:z: Indicates direction of photograph & field of view.

EXAMPLE OF SOIL LOG

lce Conditions
of
Material

ice Symbol
«w Description

o

ILT-organic, root fibres etc.

1.5 SAND-some gravel, little silt,
cobbles to 5'%

Un-
Frozen

TOZT 0
K K]
06909 %

SR
* 0.9
¥ %% %!

X

+®
&
.0

.’.’
*. 4
Pe¥s% %%

T3S
)
25055

Vx SAND-and gravel, trace silt, well

Re
?0

9.
.

%

()

graded, brown, ice inclusions

)

XX

to £".

Frozen

lensing at 18",

20.0
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SUPPLEMENTARY TERMS IDENTIFYING THE COMPOSITION OF GRANULAR SOILS

. os . Terms Identifying Defining Range
Component Identification Proportions Percentage by
Weight -
( GRAVEL ces
Principal Component.ese.e( SAND coo 50 or more
SILT e
( Gravel and 35 to 50
Minor Componenteeesssaeses Sand some 20 to 35
Silt little 10 to 20
trace 1 to 10

CLASSIFICATION SYSTEM FOR ICE

Nf Poorly bonded
Non Visible Ice Nbn Well bonded
Nbe Excess Ice
Vx Individual ice crystals or inclusions
. . Ve Ice coatings or particles
v I : . .
isible Ice Vr Random or irregularly oriented ice forma=-
Less than 1 inch thick tion
Vs Stratified or distinctly oriented ice
formations
Visible Ice Greater %gg+ %ce W}:E 3211 }?c}usion§
Than 1 inch thick ce witho s0il inclusions

GROUND ICE CONTENT - % BY VOLUME
Low -<10%  Med - 10% to 20%  High ->>20%

DESCRIPTIVE SOIL TERMS

Well graded .... having wide range of grain sizes and substantial amounts of all
intermediate sizes.
Poorly graded .. predominantly of one grain size.

Coarse Aggregate .. Gravel retained on 4 inch screen,

Fine Aggregate . Sand passing 4+ inch screen,

Interbedded .,... composed of alternate layers of different soil or rock types.
Calcareous +.... containing appreciable quantities of calcium carbonate.
Organic eesee... containing organic matter; may be decomposed or fibrous.

Peat vsuveeeveees a fibrous mass of organic matter in various stages of decomposi-
tion., Generally dark brown to black in colour and of spongy
consistency.

Klohn Leonoff Consultants Ltd,
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PARSONS LAKE
SOURCE No. ]

LANDFORM AND LOCATION: River tervace -located 3 miles southeast of

Parsons. Lake and 5 miles west of Eskimo Lakes.

MATERTAL: GRAVEL = and sand, trace silt, trace cobbles,

variable,
VOLUME 1,000,000 cubic yards.

CONCLUSION: Latgest. sourceof -granular material proven up
during the investigation. . Suitable: for large
scale‘development. . Materials and .ice conditions

vary within wide 1imits.
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SQURCE ‘DESCRIPTION

The source is a fluvial river tervace located 3 -miles south of Parsons Lake
on the north side of a creek which Tlows easterly into the Eskimo Lakes,

north of Bonnieville. Point.

Photo « Source 1 = looking East

The terrace is roughly rectangular; about 3000 feet long and from 500 to 1000
feet wide. The terrace is bounded on the south and west by riverbanks; on the
north by hills and low=lying ice=rich terrain, and on the east by a low, in-

active flood plain of a small creek.

The ‘source area.slopes gently toward the southwest., In the east and central
part of the ‘area the riverbanks are sparsely vegetated and slope at about 1.5:1
(horizontal to vertical). The height of the riverbanks is variable from about
35 feet in the east to.about 20 feet in the ¢entral part of the.aréa. In the
west, the 10 foot high riverbanks are heavily vegetated with scrub brush and

slope at about 211,

Klohn Leonoff Consultants Ltd.
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Two small drainage gullies cross the eastern and western portions of the
terrace, The area is fairly well drained, although two small lakes surr-
ounded by ice wedge polygonal ground occur immediately to the north. Ilce

wedge polygons are also apparent in the western part of the source.

MATERIALS AND QUANTITIES

A total of 64 holes were drilled and 2 bank exposures logged in the source

area. The subsoils in the source vary within wide limits. This was expected
since the materials in this fluvial terrace were subject to seasonal variations
during deposition causing stratification and interbedding of the coarse gravels,
sands and silt materials, Some of the fine sand and silt materials are slightly

laminated.

For ease of discussion, the complete source area has been divided into 3 sectors -

eastern, central and western. These are discussed below:

a) Eastern Sector

The eastern sector of the source is covered with an organic silt top-
stratum ranging between 0.5 feet to 7 feet in thickness and averaging
about 4 feet., The organic topstratum overlies gravel which varies in
thickness from 9 feet in Test Hole 55 to about 57 feet in Test Hole 58
and is estimated to average about 20 feet. The moisture content in the
gravel stratum is generally low and varies from 4.1 and 8.0%, however,
exceptions were noted in the ice-rich layers., The gravel is fairly well
to poorly graded, with some sand, a trace of silt, and a trace of clay.
The ice content of the gravel, which occurs as ice inclusions and lenses,
is estimated to range from about 5% to 10% by volume., The gravel stratum
also contains layers of ice-rich silt and fine sand which ranges in thick-
ness between 1 and 5 feet, The lateral extent of these ice=-rich zones is

extremely variable.

The gravel is usually underlain by dark grey silt with some clay. The
moisture content varies from 7.7% to 26.9%, averaging about 20%. Ice

in this material is usually non-visible and well bonded.

The minimum volume of gravel material which can be removed from this part

Klohn Leonoff Consultants Lid.




-3—

of the source has been calculated between 450,000 and 550,000 cubic
yards. This is based on a recoverable depth of 16 to 20 feet. The
overburden which must be removed before the granular materials can be
developed, has been calculated at about 100,000 cubic yards and is based

on an average thickness of L feet.

b) Central Sector

The central sector of the source is covered with an qrganic silt and peat
material which varies in thickness between 0.5 and 9'feet° The maximum
depth of the organic silt (9 feet in Test Hole 37) occurs in an isolated
area and the average depth over the complete area is estimated to be
about 3 feet, The ice content in the organic silt and peat material is

high and ice lenses 1 to 3 feet in thickness were noted during the drilling.

The gravel materials underlying the organic silt topstratum vary in thick-
ness between 4 and 33 feet and average about 15 feet. The gravel materials
are well to poorly graded, with some sand and a trace of silt and clay.

The moisture content of the gravel is generally low, ranging between 2,0
and 9.1% with an average of about 6%. The ice content in the gravel occurs
as ice inclusions or isolated lenses and is estimated to range between 5

and 15% of the volume.

The gravel is usually underlain by dark grey sand or silt materials. The
moisture content of these materials ranges between 9 and 28%. Ice in this

material is generally non-visible and well bonded,

The minimum volume of gravel material which can be removed from this
sector has been calculated between 400,000 and 450,000 cubic yards. This
is based on a recoverable depth of 13 to 16 feet., The organic silt and
peat overburden which must be removed before the granular materials can be
developed have been calculated at about 90,000 cubic yards and is based on

an average thickness of 3.5 feet.

c) Western Sector

The western part of the source area is the smallest of the three sectors
and parallels the former riverbank. The organic silt and peat materials

are usually between 0 and 3 feet in thickness within 300 feet of the bank,

Kiohn Leonoff Consultants Lid.
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but increase in thickness towards the northern boundary. Test Holes

14 to 18 inclusive were drilled in this northern part of the sector
where some polygonal ground is present. The organic silt and peat
topstratum contain many thick ice lenses and is between 5.5 and 13 feet

in thickness.

The underlying gravel materials are fairly well-~graded, with some sand
and a trace of silt and clay. The ice content of the material, which
occurs as ice inclusions and lenses is estimated to be less than 10%
by volume. The moisture content of the gravel is quite low and ranges
between 3.0 and 6.0%. Several silt and sand lenses were encountered
in the test holes at depth in this sector. These range in thickness
between 3 and 6 feet, contain ice lenses and moisture contents were

noted up to 25%.

The gravel is underlain by sand or silt materials with moisture contents
between 15 and 25%. lce in this material is generally non-visible and

well=bonded.

The minimum volume of gravel material which can be removed from this
sector has been calculated between 150,000 and 250,000 cubic yards.

This is based on a recoverable depth of 11 to 18 feet depending on the
lateral extent and thickness of the high ice content silt layers at depth.
The organic silt and peat overburden which must be removed before the
granular materials can be developed have been calculated at about 30,000

cubic yvards and is based on an average thickness of 2 feet.

CONCLUS IONS

This is the largest source of gravel and sand which was investigated during
this drilling program, The source is recommended for development on a
large scale to provide good quality fill for construction of roadways, air
strips or for general site work. With processing, this source can pro-

vide coarse and fine aggregates suitable for use in concrete.

Prior to development, the organic silt and peat overburden must be removed

and hauled to a waste area adjacent to the source., The location of this

Klohn Leonoff Consultants Lid.
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waste area should be to the north of the source and away from any
drainage courses. Thawing of these frozen waste piles may cause

siltation of the drainage courses in the area and must be avoided.

Development should proceed inland from the riverbank from east to west
across the source. A berm or dyke, and likely retaining ponds, will

be required on the inactive flood plain between the stream and the
southern boundary of the source. These constructions will stop drainage
and meltwater from entering the stream. Particular care in the opera-
tion is required to avoid siltation of the stream since it flows directly
into the Eskimo Lakes,

Operation of the pit will likely proceed during the winter, although the
source is large enough to sustain operations on a longer term. Stock-
piling of the material may be considered to allow thawing and drainage
before placing in the field. I1f so, stockpiling should be in the form
of large, wide, windrows which will provide maximum surface area for

thawing and drainage of the frozen material.

The area exposed for development at any time should be kept at a minimum
in order to prevent thermal erosion at the bottom and sides of the pit.
The side slopes should be cut to about a 1%:1 slope (horizontal to
vertical). After the gravel materials have been removed, the pit should
be graded and covered with the organic silt and peat removed during

the stripping operation.

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. ]

1 -4
0! 0 SILT - organic, roots
}‘9 ICE - with soil inclusions
GRAVEL - and sand, trace cobbles,
trace silt, ice inclusions

A 27.0

Hi'”’ SILT ~ little fine sand, trace clay,
30.0! Nbe 30.0 grey

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 4

GRAIN SIZE DISTRIBUTION

GRAVEL SAND T
COARSE | FINE [COARSE] MEDIUM |  FINE SILT OR CLAY
SIEVE__ SIZES
loo. 3" 1" 11 4! 3 U #4,. #IO 3* ?0 #40#&#!00 #am
90
\
\
\\
270 Y——I" Deplth 12T41})
I \
& €0 \
B \
e &
E 40 —
& N
N\
20 <
10 m <l
N
o ‘-F“‘r- -
100 10 1.0 0.1 0.0 0.001 0.000!

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 24'-261 7.7%
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TEST HOLE LOGS
SOURCE No. 1

k.0

17.0

&
50

RS

W v
XX
e

&5
5

7
.0

] 26.0° 260

SILT - organic, roots, ice inclusions

50% by volume

GRAVEL ~ little sand, trace silt,

trace cobbles, ice inclusions

SAND - little silt, trace gravel, fine,

dark grey, ice inclusions 5% by
volume

Moisture Content

Depth 6'-8!
Depth 10'~12!
Depth 22'-26"

1 -6
0! 0
— 6.5
— 16,0
— 18,0
26.0' 26,0

SILT

SAND

SILT

SAND

9.3%
5.8%
17.6%

organic, roots, some ice inclusions

some gravel, trace silt, trace
cobbles, coarse

some sand, trace clay, ice inclusions

10% by volume
little silt, fine, stratified, ice
inclusions 15% by volume

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No.1 - 6

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE RSE] MEDIUM | FINE SILT OR CLAY
SIEVE _ SIZES
ool 3-2 et an 3 ‘Hy ¥ oo ¥aoFeo oo Fooo
90
\
80
\ I
70 —— | Dept 8'+10
3 \
Eeo )‘\
o
5 s A
.
40
&
20, N\
10
0
100 10 1.O 0.1 0.0! 0.00! 0.0001

GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Depth 8'"]0' 10.6%
Depth 22'-26' 20,3%

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 1

0 SILT =~ organic
1.0 ICE = organic inclusions
2,0
5.0 SAND - some silt, wood specks, brown,
: ice lenses to 0,5" 20% by volume
GRAVEL - some sand, trace silt, trace
cobbles, trace boulders, wood
specks, layered, brown
20.0
SILT = little clay, trace sand, low to
medium plastic
26.0
Moisture Content
Depth 2'=4! 14.1%
Depth 8'=~10! 8.9%
| -8 Depth 10'-12" 5.7%
Depth 26'=26' 22,6%
1
0 ? 0 SILT - organic
ICE ICE = organic inclusions
h,0
SILT - some fine sand, dark grey, ice
Vx 6.0 : .
inclusions 15% by volume
A
sl Ve, Vx GRAVEL - some silt, little sand, trace
’ cobbles, organic specks
26.0
Nbn SILT - trace sand, trace clay
29.0! ’ 29.0
Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TESTHOLE-SOURCE No. 1 -8

GRAIN_SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE [COARSE] MEDIUM | FINE . SILT OR CLAY
SEVE SIZES
100 at ' gt 4| 3 1#4 #IO #20 #40#60#'00 #20:)
20
\
)Y
— [ - []
70 Depth [87-18
3 \
E 60 \
§s A
40
E )
5 Dty
20
10
0
100 10 1.0 0.1 0.0l 0.001 0.000!

GRAIN SIZE -~ MILUMETRES

MOISTURE CONTENT

Klohn Leonoff Consultants Ltd.



"TEST HOLE LOGS
SOURCE No. 1

1~9
Ol
724
S
B4 10.5
Vs
24,0! 24,0

SILT = organic
ICE

SILT ~ trace gravel, trace sand, organic
specks, ice lenses 30% by volume

GRAVEL - some sand, little silt, ice
inclusions 5-10% by volume

SILT = trace fine sand, trace clay, low
plastic, grey, little ice in
lenses

Moisture Content

Depth 10'-12'  6.6%
Depth 12'-14' 29,1%

0
0.5

2.5

13.0

26,0

SILT - organic
SAND = trace silt, organic specks

GRAVEL -~ little sand, trace silt, brown
trace ice inclusions

SAND AND SILT = trace fine gravel, trace
clay, low to medium plastic, grey

Klohn Leonoff Consultants Lid.




LABORATORY
- TEST DATA

TEST HOLE-SOURCE No. 1-10-

GRAIN SIZE _DISTRIBUTION

GRAVEL S AND
COARSE | FINE lcOARSE] MEDIUM |  FINE
SIEVE__ SIZES

3" %' @ 3 ¥a  Hg o FaaHeaFioo Fono

SILT OR CLAY

. K

70 epth 144187 O

3
-

pd

PERCENT FINER THAN

G n
100 10 1.0 0.l 0.0l 0.go! 0.000I
GRAIN SIZE — MILUMETRES ‘

Depth 8'~10! 7
Depth 14'=18" 14,

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

L — 0 SILT - organic
[ 0.5 SAND - little fine gravel, trace silt,
3.0 fine to medium
d Ux. Vs GRAVEL = some sand, trace clay, trace
4 vx,

silt, trace cobbles, trace
boulders, slightly layered

15.0
Vx SILT = little sand, trace clay, trace
ice inclusions
20.0" 20,0
Moisture Content
Depth 2'=4 7+3%
1 -12 Depth 10'-12' 5,6%
0! ___ 0 SILT - organic
e 0.5 SAND - little fine gravel
l}.o

GRAVEL - little sand, trace silt, trace
cobbles, trace ice inclusions,
well graded, light brown

30.0

Klohn Leonoff Consultants Lid,




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. ] - 12

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE COARSE[ MEDIUM | _ FINE SILT OR CLAY
SIEVE _SIZES
100 O] ' '3 l#4 #IO +* 50 #40#60#100 #ZQJ
90 X
\[*——_ [Depth 107F12"
il
70 — Depth 26'+28!
3 Y
& €0 \
§ s \
y
40
A\
20 R )
] #ﬁ\(
10 -
G-
0
100 10 1.0 0.l o0l 0.00! 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Depth 6'=-8! 5.0%
Depth 10'=12'  5.2%
Depth 16'=18' 5,6%
Depth 26'-28'" 4,7%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No.
1-13
SILT -
2.0
ICE -
— 5.5
7.0 GRAVEL
= 8.0 ICE
U, Vs GRAVEL
— S st -
— 20,0

21,0 SILT -

GRAVEL

39.0
SAND -

44,0

1

organic
with soil inclusions

- little sand, little silt, brown

- some sand, trace to little silt,
trace cobbles

little fine sand, trace clay

trace fine gravel, trace silt

little fine sand, trace clay,
laminated

- some sand, trace silt, trace
clay, trace cobbles, stratified,
coarser below 26!

little silt, trace clay, trace
fine gravel

Moisture Content

Depth 8-10!

Depth 14'=16"
Depth 18'-20!
Depth 24'-26"
Depth 26'-28!
Depth 40'=44!

12.0%
8.7%
17.9%
8.3%
6.6%
14.0%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 - 14
ot e —_— 0
T S
%%qﬁ%ﬁ Vs SILT = organic
VT 3.0
ICE ICE - soil inclusions, little sand, little ‘
silt, stratified layers }
13.0
GRAVEL ~ some silt, little sand, trace
clay, fine
18,0
SAND AND SILT - little clay, trace fine gravel
22,5
GRAVEL - some sand, trace silt, trace clay,
trace cobbles, stratified, coarser
beiow 29°'
36 * O . -
SAND - some silt, little clay
l‘o - 0 " »
GRAVEL - little sand, trace silt
42,0

Moisture Content

Depth 12'-14*  11,3%
Depth 20'=-22! 16.0%
Depth 247-26' 19,2%
Depth LO'=42!? 8.7%

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 1

1 - 15
0! S 0 .
] SILY = or
25 oreene
ICE ICE = with soil inclusions
10.0 GRAVEL = Tittle sand, trace silt
TR vs 1972 SAND AND SILT = laminated
4 Vx, Vs GRAVEL -~ some sand, little silt, trace
clay, stratified, grey
: —_— 20.5 SAND AND SILT ~ trace clay, laminated
1 Vs 21.5 ?
; GRAVEL ~ Tlittle sand, little silt,
J Ve 25.0 trace clay
26.0 SAND AND SILT = Taminated
: Vx GRAVEL - some sand, trace silt, trace
cobbles, fine
34,0

Moisture Content

Depth 10'~10.5' 6.4%
Depth 26'=-28! 5.5%
Depth 32'-34! 5.5%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 - 16
0! .
1.0 SILT = organic
ICE ICE - with stratified soil lenses
5.0
Vx, Vs SILT ~ little fine sand, organic specks
e — 9-0
GRAVEL - some sand, trace silt, fine
uniform gradation, stratified
J2T0 SAND AND SILT
- 2]'0 GRAVEL -~ some sand, trace silt
— 22.0 SAND AND SILT
GRAVEL =~ little sand, little silt, trace
—_— 26,0 clay
&;# SILT - some fine sand, trace clay
.’A"‘ 30.0| 30l0

Moisture Content

Depth 10'-12'  9.8%
Depth 16'-18'  7.9%

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 1

AN

1 =17
ol
o 1.0 SILT = organic
ICE ICE
6.0

1 Ux, Vs GRAVEL - some sand, little silt, trace

cobbles, stratified, brown
e 12, 0

; Y SAND - little fine gravel, trace silt,

i Vx fine to medium, layered, grey

i —-ﬂw——]sts

\

1 Vx _ GRAVEL -~ some sand, trace silt, trace
clay, rounded to 1", ice in-
clusions 5% by volume

33.0
: SAND - some silt
Nbe 36.0

Klohn Leonoff Consultants Ltd.




LLABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - I/

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE [0OARSE[ MEDIUM [  FINE SILT OR CLAY
SIEVE__ SIZES
ok 32 H2.lad 38 *a  Fio 20 #a0¥e0%o0 Ha00
90
\
8 \
70
Z
E 60 \
& \
T
0 A |
— Depth 8['-10
NN
20 Depth 2D'=2
10 -
0 l :ﬁ
100 10 1.0 ol 0.0i 0.00i 0.000!

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 12'-14'  20.7%
Depth 14'-16'  20.0%

Klohn Leonoff Consultants Lid.



TEST HOLE LOGS
SOURCE No. 1

SILT = organic

SILT AND SAND - organic laminations, grey,
ice lenses to 1/8"

GRAVEL = little sand, trace silt, grey,
ice inclusions 10% by volume

23.0

SILT AND SAND = trace fine gravel, trace
28.0 clay

Moisture Content

Depth Lt 29.8%
Depth 8'~10" L0,9%
Depth 16'=18! 5.1%
Depth 24'=28'  16,2%

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 1

I =19
0! 0 SILT = organic
1.0
3.0 SILT AND SAND
GRAVEL =~ little sand, trace silt, well
graded, rounded, finer below
12', brown
—_ 15,0
Vx, Vs SILT - some fine sand, trace clay, low
plastic, grey
21.0
GRAVEL - little sand, trace silt, wood
specks, stratified, grey
_29.0
SAND - little fine gravel, little silt,
grey, ice inclusions 20% by volume
36.0" 36.0

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 19

GRAIN SIZE DISTRIBUTION

GRAVEL S AND ' :
COARSE | FINE JooArRsE] MEDIUM | FINE SILT OR CLAY
SIEVE__ SIZES
ool 32 w2 ' 3/4' 3 ‘Hg ¥y oo FaoHeoHioo Feoo
90
\
Depth 10'=12"

70 \

2o \
X

5
: \
éw \\

N
20
' e
10
4
o .
100 10 1.O 0.l 0.01 0,00} 0.0001

GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Depth 2.5'~4! 3.4%
Depth 10'~12! L,9%
Depth 16'-18'  22,8%
Depth 29'-30"' 11.8%
Depth 35'~36'  14.9%

Klohn lLeonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1

1.0 SILT - organic

GRAVEL = little sand, trace cobbles,
trace silt, stratified, ice
inclusions 5% by volume

—12.0
SAND - little fine gravel, little silt, fine

——15.5

GRAVEL - little fine sand, trace silt, wood
specks, brown, ice inclusions to
1/2'" = 10% by volume

30.0

Moisture Content

Depth 2%-4? L.6%
Depth 12'=-14%"  13.8%
Depth 16'~20! L,7%
Depth 28'=30! 7.3%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
'SOURCE No. 1

0
1.0 SILT = organic
GRAVEL - little sand, trace silt, well
6.0 : graded, brown
8.5 SAND = little gravel, trace silt, laminated
- H
10.0 SAND - and gravel to 1
GRAVEL = little sand, trace silt, well
graded, brown, ice inclusions
———— 15.5 102 by volume
‘“17 5 SILT = little gravel, trace clay, trace
* sand, low to medium plastic, grey
GRAVEL - tittle sand, trace silt, trace
boulders, fine, ice to I1/4" = 15%
by volume
30.0

Refusal on boulder at 30!

Moisture Content

Depth 2'=4! 4,0%
Depth 81=10" 9.9%
Depth 12'=14'  5.7%

I=22 Depth 15'=17'  1h.2%
0 .
0.2 SILT = organic
GRAVEL ~ some sand
4.0

Test hole terminated due to sloughing

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 1
1 - 23
0! 0
SILT = organic
2,0
GRAVEL - little sand, trace silt, well
—_ 5.0 graded, brown
6.0 SILT ~ some sand
GRAVEL - some sand, trace silt, trace
cobbles, well graded, brown
27.0
SAND - some silt, trace clay
30 - O ! i 30 ) 0
f
0
PEAT - organic, wood chips
— 5,5
ICE
100 graveL
12.0
Refusal on boulder at 10!
Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 23

GRAIN SIZE DISTRIBUTION

GRAVEL S AND S o
COARSE | FINE _COARSE[ MEDIUM | FINE ILT OR CL
SIEVE _SIZES :
"ot U 1 v 3 #* +*® #,3 4
ool 2%:343 4 0¥ 20 ¥40%eoM00 00
% \
\
\

Depth [12"'-26!

8 3
i

=
=
F v
§s \
& \\
40 \
h
AN
20 AV
¢
° ™ h
0
100 10 1.O 0.l 0.01 0.001 0.0001
GRAIN SIZE — MILUMETRES
MOISTURE CONTEN
Depth 6'-8! 7.1%
Depth 12'-14! 5.0%
Depth 16'-18! 5.6%
Depth 20'-26'  4,0%

Klohn Leonoff Co_nsultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1

0
——— 0.5 SILT - organic
ICE 1.0 ICE
Ve, Vx, Vs GRAVEL - little sand, trace silt,
stratified, grey
Li,0

Moisture Content

Depth 2'=4! 7.5%
Depth 8'-10'  7.8%
Depth 12'=14' 10.0%
Depth 18'=20' 6.1%
Depth 42'=kk'  3,0%

Klohn Leonoff Consultants Ltd.
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| TEST HOLE LOGS
SOURCE No. 1

1 - 26
1
0 8.3 SILT = organic
3.0 GRAVEL = little silt, little sand, brown
6.0 SILT - some fine sand, ice inclusions
GRAVEL - Tittle sand, trace silt,
stratified, grey
26.0'ib%wwb 26,0
1 =27 Hole terminated because of broken drill stem
]
0 8.5 SILT - organic
GRAVEL = little sand, trace silt, well
graded, stratified, fine below
15', brown
34,0" 34,0
Moisture Content
Depth 2'-4! 3.3%

Depth 26'=28'  2.9%
Depth 30'-32' 9,7%
Klohn Leonoff Consultants Lid,




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 26

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE RSE| MEDIUM |  FINE
SIEVE _ SIZES

3 22 34 3 Fg  HFo F *:*m#eo*mo‘*zoo

SILT OR CLAY

20

N\
80 \'\
DeptH 37-4! -\

3

o

»
o
e

PERCENT FINER THAN

20

0
100 o] 1.0 ol 0.0t 0.001 0.0001
GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Depth 8'=10' 5.7%
Depth 16'=18'  3,8%

Klohn Leonoff Consultants Ltd.



30I 0 ! .‘.,--"‘ .-,.',”:..i

TEST HOLE LOGS
SOURCE No. 1

0 .
0.5 SILT =~ organic
GRAVEL - some sand, trace silt, well
5.5 graded, brown
7.0 SAND - some silt, grey, ice lenses 20%
by volume
GRAVEL - little sand, trace silt, trace
cobbles, trace boulders, well
graded, stratified, brown
30.0

Moisture Content

Depth 2'-4! 5.5%
Depth 6'~7! 16.3%
Depth 12'=14! 3.6%
Depth 10'=20! 8.1%
Depth 26'~28! 8.5%

Klohn Leanoff Consultants Lid.




1 = 29

ol

ICE

v

ch Vx, Vr

n

TEST HOLE LOGS
SOURCE No. 1

6.0
7.5
9.5

14.5
16.0

- 25,0

30.0

SILT = organic, ice inclusions and ice lenses

GRAVEL ~ some sand, trace silt,‘brown
SAND AND SILT = wood laminations

GRAVEL - some sand, trace silt, brown
SAND - some silt, grey

ICE = stratified soil inclusions

GRAVEL - assumed by drill action

Moisture Content

Depth 6'=-8! 11.7%
Depth 8'=10'  29.3%
Depth 12'~14'  7.1%
Depth 14'=16' 51,3%
Depth 28" 12.1%

Klohn Leonoff Consultants Ltd,




TEST HOLE LOGS
SOURCE No. 1

SILT = organic

GRAVEL - some sand, trace silt, trace
cobbles, stratified, brown
to 12', grey below 12!

25.0
26.0 ICE

GRAVEL - little sand, trace silt, ice
30.0 inclusions

Moisture Content

Depth 2'=4! 8.1%
-3 Depth 12'~14' 5, 8%
Depth 20'-22' 6,7%
0 .
' -
0 0.5 SILT = organic
HAVx, Vs GRAVEL = some sand, little ice-rich silt,
¢ ‘ trace cobbles, brown, ice lenses
and ice inclusions
\ ' g T 20 D - Tittle silt, trace cobbles, coarse
‘ 30,0 B 30,0 ’ ’

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No. 1
1 =32
o 0 SILT i
0.5 LT = organic
1 Vx GRAVEL - some sand, trace silt, brown,
ice inclusions to 1/2'"' = 5% by
volume
24,5
ICE ICE
30,0 30.0

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 31 & 32

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE COARSE[ MEDIUM | FINE_ SILT OR CLAY
SIEVE _ SIZES
3 o 'f"-! ' 3 l#‘ #Io #?0 #40#60*100 #zm
100 m &0
0 A
\
‘\T Dépth li'-2h!

70
g &
F \
5 \
T \
Em \

\
20
.
10
an
oLl
100 ; 10 1.0 0.l 0.0l 0.001 0.000I

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Test Hole 31
Depth 2'-4! L,6%
Depth 8'-10! 6.8%

Depth 18'-20" 3.9%

Test Hole 32

Depth 4'-6! 6.9%
Depth ]2"']4' 6.5%
Depth 18'-20"' 6.2%

Kiohn Leonoff Consuitants Lid.




TEST HOLE LOGS
SOURCE No. 1

1 =33
1
0 = : 8_2 SILT = organic
5 Vx GRAVEL - some sand, trace silt, well
- graded, brown to 14', grey
below 147
ICE 25.0 ICE
26,5
) GRAVEL =~ assumed by drill action
30,0 30.0

Moisture Content
Depth 6'-8! L,2%

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCENo. 1

Lo.o*

Vx

0 PEAT
——— 1,5
GRAVEL ~ little sand, trace silt, trace
cobbles, fine, brown to 14",
grey below 14', ice inclusions
10% by volume
v 33,0
SILT ~ some sand, trace fine gravel, ice
40.0 inclusions

Moisture Content

Depth 2'=4! 5.1%
Depth 8'-10'. 3,4%
Depth 16'=18' 3,6%
Depth 34'=36' 3,6%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. ]

1 - 35
]
0 3.5 PEAT - organic
ICE = silt inclusions
2.0
GRAVEL = little sand, trace silt, brown
to 14!, grey pea size gravel
below 14!
25.0
SILT - and sand, little clay, trace gravel,
L ice inclusions to 1/2"
30.01 30.0

Moisture Content
Depth l}'-e' hosz

1 - 36 Depth 14'=16' 7,2%
Depth 26'=30' 14,9%
o' 0
0.5 PEAT
GRAVEL =~ little sand, trace silt, trace
cobbles, rounded to sub=angular
9.5
GRAVEL - little sand, little silt, trace
clay, oily, black
19.0
SAND - some clay, trace silt, oily, black
30.0' 30.0

Klohn Leonoff Consultants Ltd,




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 36

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE__[COARSE] MEDIUM | _ FINE SILT OR cLAY
SIEVE_ SIZES
ook 32 p2 '3 3h' *¥a  Fio #* o0 FagHeo¥ion oo
90
AVA
T\
\CK— Dgpth 2'-4
70
z \ b Depth 12'=]4"
F & \\
G
. \
40
\
\
20 k
AN
10 -
. i u
100 0 1.0 0. 00i 0.001 0.000!

MOISTURE CONTENT

Depth 2'-4! 6.2%
Depth 121~14! L,6%
Depth 241'=261 7.4%

GRAIN SIZE ~— MILUMETRES

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 - 37
0! 0
PEAT
5.0
7.0 ICE
9.0 PEAT ~ excess ice
GRAVEL -~ little sand, trace silt, ice
inclusions 10% by volume
18,0
SAND - some silt, little clay
26,0 GRAVEL
27.0 .
28.0" 28.0 SAND little silt, trace clay, grey
Moisture Content
| - 38 Depth 10'~12! L,9%
Depth 18'=20' 21,2%
0! plssam—— 8.5 SILT = organic
ICE ICE
— b0
Vx GRAVEL - little sand, trace silt, well
graded, clean, brown, ice
inclusions 10% by volume
—_ 17.0
Nbn SAND AND SILT =~ trace clay, laminated
25,0 KEEEE 25.0
Moisture Content
Depth 6'=8" 9.1%

Depth 14'=16! 8.9%
Depth 16'=20' 18.6%
Kiohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 1

1 -39
o' .
1.0 SILT ~ organic
ICE
- 3.5
GRAVEL - some sand, trace silt, rounded,
brown, ice inclusions 10% by
volume
15,0
SAND - some silt, trace clay, fine uniform
gradation, laminated, grey
30.0 30.0

Moisture Content

Depth 6'-8! 6.1%
Depth 12'=14' 7,.8%
Depth 16'-18' 26.1%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 = 4o
0! 0
1.0 SILT = organic
24 Ux GRAVEL - some sand, trace silt, trace
clay, trace cobbles, well
graded, brown to 20', grey
below 20!
30.0,*5‘ 5 Hbe %g:g SILT -~ some fine sand
Moisture Content
Depth 4'=6! 6.4%
Depth 6'"8' 7.“%
Depth 16'=18'  4,2%
1 =4
0! 0 .
0.3 SILT = organic
'+ GRAVEL - some silt, little sand, well
graded, brown, ice inclusions
5% by volume
W dairs — 19.
20,0 BEEELEE 28.8 SAND AND SILT

Moisture Content
Depth 8'-10! 6.6%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 = L2
0! : 0 SILT - organic
vl ._. O (. 0.5
GRAVEL = little sand, trace silt, brown
ice inclusions 10% by volume
14,5 .
SILT - little fine sand, trace clay, grey
17.0
GRAVEL - little silt, trace clay, poorly
graded, grey, ice Inclusions
10% by volume
,ﬁ‘ — 33.0 SILT = trace fine sand, trace clay
34.0 34,0

Klohn Leonoff Consultants Ltd.

___________._—-———————d




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 42

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE ]| MEDIUM | _ FINE SILY OR CLAY
SIEVE _SIZES
ooh 32 b2 '3/’ 3 ‘Hy  Fg Fon Fao¥eo oo P00
20
\ve Dgpth §'-8
\\
70 \ Depth 18'=20"
e \
s
[T
\
40
\
\
\
20 \
:
IC J . Ny
0 bamiat
100 10 1.0 0.l 0.0l 0,001 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE_CONTENT.

Depth 6"8' 505%
Depth 14'~16'  24,9%
Depth 18'=-20' h,3%

Klohn Leonoff Consultants Ltd.
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] - 43
Ol
ICE —/——
Vx
1CE —/.
27.01
1 - by
ol
Vs
a‘ i
%ﬂ%ﬁ
Nbn, Vx
26,0

%

TEST HOLE LOGS
SOURCE No. 1

14.5
]8.0

21,0

27.0

SILT = organic

ICE

SILT = ice inclusions to 2"
ICE

SILT

GRAVEL - some sand, little silt, well
graded, brown, ice inclusions
to 1/8"

SILT - some fine sand, trace clay

GRAVEL - some sand, poorly graded, grey,
ice inclusions to 1/4"

SILT =~ trace clay, dark grey

Moisture Content

Depth L4'=6" 12.4%
Depth 14'~16' 11,6%
Depth 24'~26" 25,4%

0

SILT -~ organic, 6! ice lenses
GRAVEL = some silt, little sand

SILT = little sand, trace fine gravel,
ice 20% by volume

GRAVEL - some silt, little sand, stratified

12.0 ice inclusions 20% by volume
SILT - some fine sand, little clay, grey,

ice inclusions to 1/4'" - 10% by
volume

26,0

Moisture Content

Depth 8'=-10! 13.3%

Depth 12'=14! 20.3%

Depth 20'~261 26,2%

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 1
1 - 45
I
0 3-5 SILT - organic
CLAY = high plasticity, grey, ice
inclusions 10% by volume
8.0
GRAVEL - some sand, little silt, trace
13.0 clay, grey
SILT - little sand, stratified, ice
Nbn, Vx inclusions 10% by volume
22,0 22.0
1 - 46
1
0 0 SILT - organic
3.0
GRAVEL - little sand, trace silt, coarse
9.0
Nbn SILT - some fine sand, trace clay,
stratified ice 30% by volume
25.0! NMﬁ 25.0
MOISTURE CONTENT
Depth 4'-6! 8.3%
Depth 12'=14'  24,0%
Depth 18'=20' 27.3%
Klohn Leonoff Consultants Ltd.
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~ LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 45

GRAIN SiZE DISTRIBUTION

~ GRAVEL TAND
COARSE | FINE RSE| MEDIUM |  FINE _ SILT OR CLAY
SIEVE__ SIZES
ook3 Zu 3 38 *a  Fio #o0 Fao¥eo®oo Faoo
.
90
\
~ % Depth {10'112
A\

70
Z \
F 0 \
S \
[T

40 N

N\
‘)\(1

20 \f\(

10 -

0

100 10 1.0 0.l 0.0l 0.00! 0.000I

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 4'-6' 33.2%
Depth 10'=12! 8.0%
Depth 16'-18'  28,4%

Klohn Leonoff Consuitants Lid.
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TEST HOLE LOGS
SOURCE No. 1

0 SILT = organic
2,5
GRAVEL - some sand, little silt, coarse
5.0
Nbn, Vx SAND - little silt, trace of fine gravel,
trace clay, mostly fine to medium,
laminations, brown, ice inclusions
10% by volume
-— ]l“.o
GRAVEL - some sand, little silt, trace
clay, grey
27.0
SILT = some coarse sand, little clay,
30.0 dark grey

PEAT
GRAVEL - and sand, trace silt, well graded

Hole terminated due to sloughing

Klohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 47

GRAIN SIZE DISTRIBUTION

GRAVEL § AND
COARSE | FINE J0OARSE] MEDIUM | FINE SILT OR cCLAY
SIEVE _ SIZES
loo. 1t 2u LrL 1 3 |#‘ #IO #?0 #40#60#100 #zm
1IN
90
N
8 1l
\

o A
z — epth| 4'-5!
T 60 \\

\ \r— epth| 16180

g 5 \ M
. AR

40

T\
\ 1‘
\ *\rx
20 “h
kh‘h‘f‘ ~h

10 y

0

100 10 1.0 0.1 0.0l 0,001 0.000i

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 4'=6! 11,0%
Depth 10'=12'  15.1%
Depth 16'-18! 9.3%
Depth 26'-28' '20.4%

Klohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 48

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE |COARSE] MEDIUM | FINE SILT OR CLAY
SIEVE _SIZES
00 Wl " 13 0#4 #lo #?O #m#eo#loo #200
90
\
\

o 2
z \
& 60 3( Depth 2V-4!
§ \

5
i )'\

40

N
N
20
N

10

0 [N

100 o 1.0 ol 001 0.001 0.0001

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

. Klohn Leonoff Consultants Lid. . I



TEST HOLE LOGS
SOURCE No. 1

1 - 49

0 SILT =~ organic
0.2 organ

SAND ~ some silt, fine, ice inclusions
4,0 to 1/32", 10% by volume

GRAVEL = some sand, trace silt, well

graded, brown

18.0 SAND
19.0 SILT
20,0

SAND ~ little silt, trace fine gravel,
23.0 trace clay, fine, grey

GRAVEL - little sand, clean, poorly
26,0 graded, ice inclusions 5%

by volume

28.0 g7

GRAVEL - little sand, clean, poorly graded
32.0

SILT - some clay, trace fine sand
36.0

Moisture Content

~—Depth 6'=8? 6.3%
Depth 14'=-16" 7.1%
Depth 20'~221 17.9%
Depth 24'=26! 5.6%

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 49

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | _FINE__JOOARSE] MEDIUM_ | FINE SILT OR CLAY
SIEVE _SIZES
ook 3 U@t 3a 3E ¥a  #io #o0 FagHeoton o
%0} ¥
\
\\
- —
70 \ Depth 6}=-8
3
T 60
&
5
£ \_
40 \
b
g
20 ’\c-\
N
10 Thh‘
0
100 10 1.0 0.1 o0l 0.00H 0.0001

MOISTURE _CONTENT

Depth 6'=8! 6.9%
Depth 14'~16! 7.1%
Depth 20'-22'  17.9%
Depth 24t=26! 5.6%

GRAIN SIZE — MILLIMETRES

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1
1 - 50
]
0 8.5 SILT = organic
Nbn SILT = and clay, trace fine gravel
6.0
SAND - ice inclusions to 1/32"
8 -} O
Nbe SILT = some clay, organic specks,
grey, ice inclusions to 1/2"
14,0
GRAVEL =~ some sand, trace silty, grey
21,0
240 SILT = and clay, trace fine sand
25.0' { 25,0 BOULDER
Moisture Content
Depth 14'-16' 8,7%
1 = 51
0 ]
SILT - organic
GRAVEL - and sand, trace silt, well
graded, brown, ice
inclusions to 1/4" -
5% by volume
CLAY AND SILT - trace fine sand
Nbe
. 20,0! 20.0
Kiohn Leonoff Consuitants Ltd.

_



LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 51

GRAIN SIZE DISTRIBUTION

BRAVEL S AND
COARSE | FINE [COARSE] MEDIUM |  FINE SILT OR CLAY
SIEVE__ SIZES
ook S22 34 38 *a  *io *20 #ag¥eotoo ¥a00
20 \
\
\
o}
. 70 \ DEPth Ly-gt
z N
60
F \
g 5 }L
Frf T~
40
g X
5 \
Y
20 e
10
)
0
100 10 1.0 0.1 0.0l 0.001 0.000I

GRAIN SIZE — MI LUMETRES

MOISTURE CONTENT

Depth 4'-6' 6.0%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1

2.0

—— 5.0

18.5

25.0

SILT = organics, ice

SILT - ice '

GRAVEL - little sand, trace clay,
well graded, grey, ice
inclusions to 1/16"

SILT AND CLAY

Moisture Content

Depth 8'-10!

1.0
i Vx
20,0
Nbn
24,0

5.9%

SILT ~ organics, ice

SILT AND ICE ~ little gravel, trace
organics

GRAVEL = some sand, trace silt, well
graded, brown to grey, ice
inclusions 5-10% by volume

CLAY AND SILT

Moisture Content

Depth 12'-18!

5.1%

Klohn Leonoff Consultants Ltd.




1 - 54

ol

TEST HOLE LOGS
SOURCE No.1

30.0'

4 \/x

Nbn

SILT = organic¢

-0
.0 ICE
5.0 SILT - grey, ice inclusions to 1/16"
L( GRAVEL - little sand, trace silt,
well graded, brown, ice
inclusions 5% by volume
26,5
SAND ~ some silt, fine, grey
30.0

Moisture Content

Depth 10'~14'  7.8%
Depth 16'~18' 7,6%

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 54

GRAIN SIZE DISTRIBUTION

GRAVEL SAND ' "
COARSE | FINE _[cOARSE] MEDIUM | _ FINE SILT OR CLAY
SIEVE__SIZES
o at 1 a8 ] \# +#* 3% # # #
ook Aol 34 38 *a 1o * 20 ¥ao¥eoRioo #a00
90
Jr\c\ \
8 AN
N\
70 \\\‘i
3 1\
E €0 s depth 518"
G5 A
o \\\
40 A
depth [T57-20 5\ [\
p \s
20 A > P~
10 m < I
0 [Tl T :
100 10 1.0 0.1 0.0l 0.001 0.000!

MOISTURE CONTENT

GRAIN SIZE — MILLIMETRES

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 1

SILT - organics, ice

7.0
GRAVEL = some sand, trace silt
10.0

SAND -~ trace silt, poorly graded,
grey, ice inclusions to 1/4"

15.0 ' _
16.0 GRAVEL = grey

Nbn SILT -~ some fine sand, trace clay, grey

24,0

GRAVEL = trace silt, trace clay

30.0

Moisture Content

Depth 10'-10,5' 17.5%
Depth ]0.5|-]]| 9.]%
Depth 20'-22! 26.9%

Kiohn Leonoff Consultants Ltd.
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TEST HOLE LOGS

SOURCE No. 1
1 - 56
0! ‘ 0
P SILT = organic, ice=rich
2,0
GRAVEL - some sand, trace silt,
well graded, brown
21,5
Nbe CLAY AND SILT
30.0 30.0

Moisture Content

Depth 4'-6! 8.0%
Depth 12'=14' 4,1%
Depth 18'-20' 5,8%

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS

SOURCE No. 1
1 =57
0 0 \
SILT - organic, ice inclusions to-1/2"
2.0
GRAVEL - and sand, trace silt, well
graded, ice crystals to 1/4"
25,0
Nbe SILT = and clay, trace fine sand
35.0! “ 35.0

Kiohn Laeonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 57

GRAIN SIZE DISTRIBUTION

“GRAVEL SAND
COARSE | FINE |cOARSE] MEDIUM [ FINE SILT OR CLAY
SIEVE _ SIZES
(LT " ] ¥ - ] # E™3 #*, 4. 3
100} ('3 38 ®q  *i0 ¥20 *ag¥eoHion Hooo
90 \\
e Ta T
70 \ Dgpth 1
EED \
¢ \
& \
5
£ \
40 \
‘\
N\
20
N
10 <
0
100 10 1.0 0.l 0.0! ~ 0001 0.000!

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 4'=6" 5.
7

7%
Depth 16'-18'  7.5%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

1 - 58
0! 0
SILT - organic
3.0
qd Vs, Vx GRAVEL - some sand, trace silt, trace
' clay, stratified, ice inclus-
ions up to 10% by volume
60-0' 460.0

Kiohn Leonoff Consultants Ltd.




GRAIN SIZE DISTRIBUTION

TEST HOLE-SOURCE No. 1 - 58

LABORATORY
TEST DATA

“GRAVEL S AND
COARSE | FINE RSE] MEDIUM |  FINE SILT OR CLAY
SIEVE _SIZES
3|| " llla t 3 .#4 #IO #?0 #4-0#60#@0

100k _,.200

90

8 \= Depth BI=-1Lf

70
= \\
<I

€0
; %

5
£ \
£ 40 A\
B |

™

20 \I\CL

10 =~

0

100 10 1.0 0.1 0.0l 0.001 0.0001

MOISTURE _CONTENT

Depth 8'-10"

Depth 131=14!
Depth 26'=-28!
Depth 34'-36"'
Depth 48'-50!

5.0%
9.6%
8.8%
7.2%
5.5%

GRAIN SIZE — MI|LLIMETRES

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

PEAT
ICE

GRAVEL = little sand, trace silt, well
graded, brown, ice inclusions
to 1/4'" = 10% by volume

W oe— O
.

ICE

*
2y

10.5 SILT = some sand laminations
11.0 ICE = silt inclusions
12,0 '

15,0
16,5

o
0.0

S

oy

.V /7
253
ol
5

e

)

)
S

.

)
SO

N
X
X

GRAVEL - little sand, trace silt

TR
255
ot el e

&

.

v.v

ICE = silt inclusions

WL WL,
2R
AT AL

.
*

()
.

NN
X
X

v,
0.:
.

Q

GRAVEL - poorly graded, ice inclusions
to 10% by volume

25.0
CLAY AND SILT = organic smell

30.0

Klohn Leonoff Consultants Lid.

o



LABORATORY

TEST DATA
TEST HOLE-SOURCE No. ! - 59
GRAIN SIZE DISTRIBUTION
GRAVEL SAND
COARSE | _FINE _[COARSE| MEDIUM | FINE SILT OR CLAY
SIEVE _ SIZES
ook 2271 "%(4' 3 ¥q  Fig o0 FagFenHoo Fano
% \
s 3
70 \
z \
z €0
& \\
20 |
m I_]SI
& 40l-dep i
; IAY
depth 23 —od \
W\
20 \\\
' )N
0 ~HbL &
100 10 1.0 0.l 0.0l 0.00! 0.000!
GRAIN SIZE — MI LUMETRES
MOISTURE CONTENT
Sample 1 depth 1' 58.8% Sample 6 depth 15' 8.1%
Sample 2 depth 4' 6,0% Sample 7 depth 20' 10.0%
Sample 3 depth 6' 5.4% . Sample 8 depth 221 5.7%

Sample 4 depth 8' 8.3%
Sample 5 depth 10' 10.1%

Kiohn Leonoff Consultants Ltd.
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1 - 60

ol

ko.o!

Vx

Nbe

TEST HOLE LOGS
'SOURCE No. 1

0 PEAT

SILT - some clay, little sand, laminated,
7.0 ice inclusions to 1/2" - 40% by
) \ volume

GRAVEL =~ little sand, trace silt, trace
cobbles, well graded, brown,
13.0 ice inclusions 10% by volume

SILT - some sand, ice inclusions to 1/32"

15.5 15% by volume
GRAVEL - little sand, trace silt, trace
21.0 wood chips, uniform, grey
SAND - some fine gravel, trace silt,
well graded, stratified, grey,
28.0 ice inclusions 10% by volume
ICE.~ sand inclusions
3".0
SAND AND SILT
Lo.o

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1

PEAT

GRAVEL ~ little sand, trace silt,
interbedded, well graded,
clean, brown to 20', grey
below 20!

35.0
SAND - some gravel, some silt
38.0
GRAVEL =~ some sand, trace silt, well
graded, grey, ice inclusions
10% by volume
60,0 'Eists 60.0

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 61

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE RSE] MEDIUM | FINE SILT OR CLAY
SIEVE _SIZES
ook -2 W2 3@ 34 *a  Fig a0 #aoteo¥ino Hang
90
Y
A
e BN
3 o X S lneptt 2
€ \ .
s \ K N0
40 ‘ Y
A\
; . ») [y
g epith 30935\ T\
‘ﬁ:\\f B
D,
20 d \:'\ ‘ a“
10 s gy o
.
C " ‘}_ -
100 10 10 0. 0.0! 0.001 0.000I

GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Sample 1 depth 2° 3.2%
Sample 2 depth 4' 14,5%
Sample 3 depth 15' 6,2%
Sample 4 depth 20' 7.5%
Sample 5 depth 32' 4,8%
Sample 6 depth 36' 12,5%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1

30.0

T —— ]7'0

26,0
28,0

PEAT

GRAVEL - some sand, trace silt, well
graded, brown, ice inclusions
10% by volume. Logged by
drilling action only from
14'=30"1,

PEAT
SAND - some gravel

GRAVEL ~ and sand, trace silt, well
graded, brown

CLAY - some silt, little fine sand,
faminated

SILT AND FINE SAND

Klohn Leonoff Consultants Lid,




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 63

GRAIN_SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE J0OARSE] MEDIUM | _ FINE SILT OR CLAY
' SIEVE__SIZES
00 3 o' '3y 3 0#4 #IO #?0 #40#60#@0 #Zm
90 o
\
\‘ T 1
-]l%
70 Dgpth 12
2 \
E 60 \
B A\
@
g 40 <
\n\
20
bl
10
0
100 10 1.0 0.l 0.0! 0.001 0.000I

GRAIN SIZE ~— MI LUMETRES

MOISTURE _CONTENT

Depth 8'-12! 8.5%
Depth 18'-22' 15.7%

Klohn Leonoff Consultants Ltd,




TEST HOLE LOGS
SOURCE No. 1

]h.s

21,5

25.0

30.0

19.0

PEAT

ICE = with silt and sand inclusions

GRAVEL =~ little sand, trace silt, well
graded, brown, ice inclusions
10% by volume

SILT - some fine sand, trace clay

GRAVEL - some sand, little silt, poorly
graded, grey, ice inclusions
5% by volume

SAND - little silt, ice inclusions 15%
by volume

SILT - organic

GRAVEL -~ and sand, trace silt, trace
cobbles to 7', well graded,
clean, slightly stratified,
brown

Soil profile logged from bank exposure

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - €5

GRAIN SIZE DISTRIBUTION

GRAVEL SAND '
COARSE | FINE _[COARSE[ MEDIUM | _ FINE SILT OR CLAY
SIEVE _SIZES
0ok 1 2"“/‘2' a ' 3 1#4 #IO #20 #40#60#'00 #E::
90}
X
70 \ Depthr 5Y=10
Z AN
60
5
T AN
40
~b
20
10 S
0

GRAIN SIZE -~ MI LLIMETRES

MOISTURE CONTENT

Kiohn Leonoff Consultants Lid.




PARSONS LLAKE
SOURCE No. 2

LANDFORM AND LOCATION: River terrace located -3 -miles southeast of

Parsons Lake and ‘5 -miles west of ‘Eskimo Lakes,

MATERIAL: GRAVEL '~ somé sand, trace silt, trace cobbles,
VOLUME : 250,000 cubic yards.
CONCLUSION: Material ‘I8 generally clean and fairly well graded

with -a low ice content. The average thickness of
the gravel stratum is only 8 feet. This source
should ‘be considered for development upon deple-

tion of Source 1 to'confine the gravel operation

to - thisr general locality.

i

L

-
ol

o

e
Y
A

e
R

AIRPHOTO - No. A22936-3k SCALE : " =500 (approx.)

Kiohn Leonoff Cornsultants 1.td.




SOURCE DESCRIPTION

The source is a lower fluvial terrace extending eastward from Source 1. The
terrace is roughly rectangular, about 2500 feet long and 500 feet wide. The
terrace is bounded by banks on the south which lead to a lower flood plain,

and by hills on the north and east which rise to the upland. The north central
part of the terrace is a poorly drained area consisting of a small lake surr-

ounded by conspicuous raised center ice wedge polygons.

The banks bounding the southern edge of the source slope at about 3 (horizontal)
on 1 (vertical). The bank diminishes in height from about 15 feet in the west

to about 10 feet in the east,

MATERIALS AND QUANTITIES

A total of 36 holes were drilled in the source area. The soil consists of
organic silt or peat over gravel and sand. The organic cover consists mainly
of organic silt, and peat; however, the peat only occurs in the polygonal

ground area shown on the photograph. The thickness of organic cover varies from
I foot or less near the bank but increases to about 9 feet in the area of the

polygonal ground. The average thickness of the organic cover is 3.5 feet.

The topstratum is underlain by gravel and sand materials, which varies in
thickness between 1.5 feet to 26 feet with an average of about 8 feet. The
moisture content in the gravel samples tested varies from 4.4% to 11.1%, aver-
aging about 9%. The gravel is generally stratified with sand layers, fairly
well graded, with some sand and a trace of silt., The bottom few feet of the
stratum is often very coarse, consisting mostly of cobbles. The ice content

of the gravel appears to range from about 5% to 20% by volume, averaging about
10%. The ice generally occurs as inclusions, and less frequently as stratified

lenses,

The gravel stratum is underlain by laminated silts, fine sands, and clays.
The moisture content varies from 21.0% to 27.7%, averaging about 25%. Ice

in this material is usually non-visible, and frequently well bonded.

The estimated volume of gravel and sand material which can be removed from
this source was calculated between 250,000 and 360,000 cubic yards. This is
based on developing a 500 foot width along the length to remove 5 to 8 feet of

Kiohn Leonoff Consultants Ltd.
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gravel, The volume of organic silt and peat which must be removed is about

135,000 cubic yards based on an average thickness of about 3 feet.

CONCLUS 10NS

The source area should be considered for development upon depletion of Source
I immediately to the west. This would have the advantage of confining the

operation to this locality rather than disturbing another source area.

The gravel and sand materials are of good quality and suitable for use as

general fill for construction of roadways, airstrips or plant sites.

The waste overburden materials should be stockpiled along the north side of
the source to prevent drainage water from reaching the stream. A small berm
or dyke may be required between the source and the stream to prevent siltation

into the stream,

Klohn Leoneff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 2

0
0.5 SILT - organic
]'5 SILT - some sand, brownish grey, ice inclusions
’ 25% by volume
GRAVEL - and sand, trace silt, well graded, grey
11.0
SAND AND SILT - trace gravel, slightly laminated,
grey,ice inclusions 20% by
volume
45,0

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 2 -]

GRAIN SIZE DISTRIBUTION

SRAVEL — SAND _
{COARSE | FINE Jcoarse] MEDIUM |  FINE SILT OR CLAY
SIEVE__SIZES
00h>: 2#; ‘38 3 g o Hog HegHeoHing Hong
90
\
\
\ Depth 4'~6

70 \
z \
£ 60 \
g \

5
= \

40

‘f.\
f\‘é\
% \\:a\
10 -
L.&,YL
Y
0
100 10 1.0 o.l 0.01 0.00I 0.000i

GRAIN SIZE — MILUMETRES

MOISTURE _CONTENT

Kichn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 2

SILT ~ organic

SILT - Jittle fine sand, grey, ice inclusions

5
& GRAYEL - little sand, trace silt, well graded
o
el 1.5
Vx,Nbn SILT - some fine sand, trace clay, stratified
. arey
—_— 21.0
SAND ~ some silt, (ce inclusions 10% by volume
30.0! 30.0
0
SILT - organic
5 [cE - h - - -
5.5 = with soil inclusions
GRAVEL -~ some sand, trace silt, organic specks
ice inclusions 5 % hy volume
13.5 |
SAND AND SILT « stratified, ice inclusions
102 by volume
—_— 24,0
SAND - ]ittle silt, ice inclusions 10% by volume

30.0

Kiohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 2 - 3

GRAIN SIZE DISTRIBUTION L\M\
/
GRAVEL ' S AND -
COARSE | FINE [COARSE] MEDIUM | FINE SILT OR/ CLAY
SIEVE _SIZES
o o o1 ) ) ' 4 #* 4% 3,8
" oo KJ%T4 10 ¥ 20 #a0¥e0*00 *o00
\/ 80 \\
70 \
5 \\"' DEFth 8 -10
E 60 \
§s ‘
. \
0
-
20 N
9 H [T%
100 10 1.0 0.1 0.0f 0.001 0.000I

GRAIN SIZE — MII.LIMETRES

MOISTURE CONTENT

Depth 8'~10! L 4%
Depth 16'-18' 22,4
Depth 26'-30'  21,0%

Klohn Leonoff Consultants Lid.

“




25.0'

Nbe

TEST HOLE LOGS

organic

trace gravel, trace silt, brown

ice inclusions 40% by volume

- little silt, trace clay, grey

some clay, ice inclusions 25% by volume

little silt, fine, ice inclusions
15% by volume

organic

- some sand, trace sjlt, well graded,
brown

SOURCE No.2
0 SILT -
O.l*

4.0 SAND =
| SILT -
8.0
12.0 GRAVEL
SILT -
14,0
SAND -
26.0
0
0.5 SILT -
1.0 SAND
GRAVEL
7.0
SAND -

14.0

25.0

SILT -

little silt, fine, ice inclusions
15% by volume

little fine sand, dark grey

Klohn Leonoff Consultants Ltd,




TEST HOLE LOGS
SOURCE No. 2
2 - 120
0" v 0 PEAT
I SILT = grey, ice nclusions 40% by volume
: GRAVEL ~ some sand, trace cobbles, trace silt,
O8N well graded, brown
— 1.0
URITITE — 12,0 SILT
15.0 GRAVEL = some sand, trace silt, trace clay, grey
— 16,0 SILT
17.0 GRAVEL « Jittle silt, trace fine sand, trace clay,
grey
Nbe SILT - little fine sand, trace clay, dark grey
5.0! 25.0
2 - 121
ol
PEAT
GRAVEL - little sand, trace silt, trace clay,
trace cobbles, brown, ice inclusions
to 1/2" = 10% by volume
Nbn SILT = trace fine sand, trace clay, dark grey
25.0' 25.0
Klohn Leonoff Consultants Ltd.



LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 2 - 120

GRAIN SIZE DISTRIBUTION

GRAVEL SAND T "
COARSE | FINE [COARSE| MEDIUM | FINE OR CLAY
SIEVE _ SIZES
ook 32 u2 '3 3 'Ry ¥ Hon FhoHeoPino Hooo
90 \
\
: Depth {T=67, Y2T{15"

70 éw(
g \
£ 60 \
i \

5
i \
& 40 E}\
& ~

k¢
<
20 ’\-(ch
\

10 ]n P

0

100 10 1.0 0.l 0.0l 0.00l 0.000

GRAIN SIZE — MI LLIMETRES

MOISTURE _CONTENT

Depth 4'-6" 10.5%
Depth 12'-14'  7.2%

Klohn Leonoff Consultants Ltd.
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LABORATORY

TEST DATA

TEST HOLE-SOURCE No. 2 - 121

GRAIN_SIZE DISTRIBUTION

SRAVEL SAND ST OR OLAY
COARSE | FINE ["MEDIUM | FINE LT OR CL
SEVE _ SIZES
looﬁ" "2 a3 He ¥ Fog #agteoHioo Hoop
\ [
90
%
\'=—— Depth £'-3"*

o .
Z o \
F \
[ 4
E 5 }\
[1'S

40 \\

b
.
20
\* D
10 ~
0]
o i
100 10 1.0 0.1 0.0i 0.001 0.000!

MOISTURE CONTENT

Depth 6'-8! 11.1%
Depth 20'25! 27.7%

GRAIN SIZE — MILLIMETRES

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 2

0 PEAT :
0.5 SAND = J{ttle silt, brown
3.0

GRAVEL = Jittle sand, trace silt, clean, well
7.5 ~graded, ice inclusions 10% by volume

SILT = trace fine sand

25.0

2 - 123

0!

o 0.2 SILT = organic
z
e
9000
AN x GRAVEL - d i
0G9S © some sand, trace silt, well graded
> ice inclusions 5% by yolume
10.0
Nbe SILT - little fine sand, trace clay
14,0! 14.0

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 2 - 122

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE IoArsE] MEDIUM | FINE SILT OR cLAY
SIEVE _ SIZES
looL 3 22 a3 3 ¥a Fig #Fon Fagteotion Fong
90 -
\
\
70 Depth p'-3! \

\

8

PERCENT FINER THAN
o
L

40 \
AN
20
10
o ]
100 10 1.0 0. 00l 0.00! 0.0001

GRAIN SIZE — MILUIMETRES

MOISTURE CONTENT

Depth 2'-3! 19.5%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 2-

Nbe ,

14,0 14,0

2 =~ 125

Nbe

15.0Q

Nbn

25.0' 25.0

SILT = organic

GRAVEL - Jittle sand, trace silt, well graded,
brown

SILT - grey, ice inclusions 30% by volume

SILT = organic
GRAVEL - some sand, trace silt, well graded,

brown

SILT ~ grey, ice inclusions 15% by volume

SAND = little si{lt, fine

Klohn Leonoff Consultants Ltd,




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 2-124

GRAIN_SIZE DISTRIBUTION

GRAVEL 'S AND

COARSE | FINE _|cOARSE[ MEDIUM |  FINE SILT OR CLAY
SIEVE _ SIZES
ook 3 2"y '3 '#4 #IO #?0 #40#60#'00 ﬂ:am
90
\\
8
\
70 (\
E, & \
» \
§s \
- D h( 2 8.0 i
T~
20 N
10 0
0 "
100 10 1.0 0.1 0.0 0.001 0.000I

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Sample 1 depth L' 4.9%
Sample 2 depth 6' 6.2%

Sample 3 depth 8' 5.3%

Klohn Leonoff Consultants Lid.

e



TEST HOLE LOGS
SOURCE No. 2

2~ 126
0! 0
\
4.
v
12,0
14.0 14.0
2 - 127
0
1.0
2.0
— 12,0
14,0

SILT = organic

GRAVEL - Jittle sand, trace silt, well graded,
' brown, {ce inclusions 5% by volume

SAND = some silt, fine

SILT - organic
SAND - little silt, fine uniform gradation

GRAVEL - little sand, trace silt, well graded,
brown, ice inclusions 5% by volume

SAND - some silt, fine

Klohn Leonoff Consultants Ltd.




TEST HOLE-SOURCE No. 2-126

GRAIN SIZE DISTRIBUTION

LABORATORY

TEST DATA

GRAVEL SAND R
COARSE | FINE RSE[ MEDIUM | _FINE SILT OR CLAY
SIEVE _ SIZES
ook 22 s 3 *a o oo FagHeotion oo
90
\ ¢
80 \\
\

70
2 0
E €0 \ (\
§ 5ol JepEH 5’ AT
T \ ‘Q\
540 y ¢
ﬁ \ DeptH 10’

‘g\ \

20 \ N

10 . 7

0

100 0 .0 0. 00! 0.00! 0.000!

MOISTURE CONTENT

Sample 1 depth 2' 10.5%
Sample 2 depth 5' 5.3%
Sample 3 depth 10' 8.2%

s

GRAIN SIZE — MILUMETRES

Klohn Leonoff Consultants Ltd,




TEST HOLE LOGS
SOURCE No. 2

— 1.0 SILT = organic

GRAVEL - Jittle sand, trace silt, well] graded,
brown, ice inclusions 102 by volume

— 10,0
SAND ~ little silt, fine uniform gradation
14,0
2 - 258
0! — 0
0,3 SILT ~ organic
GRAVEL < some sand, trace silt, well graded,
brown, ice inclusions 10% by volume
9.0
SAND =~ trace silt, fine to medium, grey,
' ice inclusions 15% by volume
14,0 14,0

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 2

2 - 259
Q! Q
0.5 SILT = organic
GRAVEL <= some sand, trace silt, well graded,
brown
10.5
SAND - trace gravel, fine to medium, gre
14,00 14.0 ’ gt
2 - 260
a! Q
0.2 SILT = organic
GRAVEL
5.0' 5.0
Hole terminated due to sloughing
2 - 261
0
0.5 SILT = organic
2,0 GRAVEL
CLAY = little silt, Jow plastic, grey,
ice inclusions 20% by volume
14,0

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 2

10.0

14.0

8.0

Nbe

14.0' 14.0

SILT = organic
SILT = Jittle sand, ice inclusions 20% by volume
GRAVEL - little sand, fine uniform gradation

SAND - some fine gravel, trace silt, coarse,
brown, ice inclusions 10% by volume

GRAVEL - some cobbles, trace sand, trace silt

CLAY -~ little silt, low plastic, laminated, grey

SILT = organic

GRAVEL = some sand, trace silt, trace cobbles,
brown, ice inclusions 10% by volume

CLAY - Jittle silt, low plastic, grey, ice
inclusions 15% by volume

PEAT

GRAVEL =~ some sand, trace clay, well graded,
brown :

SILT - some clay, grey, ice inclusions
15% by volume

Klohn Leonoff Consultants Ltd.




2 -~ 265

Ol

14.0!

2 - 266

14.0" §

TEST HOLE LOGS
SOURCE No. 2

wop
&0V, B

14,0

3.5

8.0

14.0

PEAT
SAND - clean, coarse, brown, ice {nclusions
10% by volume
GRAVEL =~ little sand, trace silt, well graded,
brown, tce inclusions 10% by volume

SILT - and clay, low plastic, dark grey

PEAT

GRAVEL - little sand, trace silt, cobbles 7'-8',
brown

SAND = trace clay, trace gravel in layers,
medium gradation, brown, ice inclusions
15% by volume

Klohn Leonoff Consultants Lid.




2 ~ 268

Vx

ICE

‘TEST HOLE LOGS
SOURCE No. 2

17.0

20,0

30.0

3.0

8.0

12.0
14,0

SILT - organic

GRAVEL = Jittle sand, trace silt, rounded,
brown

CLAY - medium plastic, grey

GRAVEL - some sand, trace c¢clay, ice inclusions
10% by volume

SILT - organic
GRAVEL - some sand, well graded, brown
SILT - and fine sand, little clay, ice inclusions

to #''-20% By volume
ICE - with soil inclusions

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No. 2
2 - 269
ol
— 1.0 SILT -
SILT -
6.0
GRAVEL
10.0
SILT -
14,0 14.0
2 - 270
0 0
be PEAT -
7.0
Lpre 9.0 SILT -
GRAVEL
_ 19.5
Nbe SILT -
5.0 25.0

organic
ice inclusions to 1'-50% by volume
~ and sand, trace silt, stratified,

well graded, brown

little fine sand, grey

some silt, ice inclusions 40% by volume

grey

- some sand, trace cobbles, trace silt,
stratified, brown to 14', grey below 14’

some fine sand, grey

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 2

2 - 271
0
1.0 PEAT
GRAVEL -~ l{ttle sand, trace silt, wel) graded,
brown, ice inclusions 5% by volume
13.0
Nbn SILT - little clay, little sand, laminated, grey
25.0
2 - 272
0! Q
SILT - organic
2.5 -
GRAVEL -~ some sand, trace silt, wood specks,
brown, ice inclusions 5% by volume
— 1.0
CLAY - some silt, trace fine sand, medium plastic
A14.0! 14.0
Kiohn Leonoff Consultants Lid,




TEST HOLE LOGS

SOURCE No. 2-
2 - 273
0' 2 T gt 0
i SILT - organic
_ 3.0
— 4.0 SAND - hrown
GRAVEL - little sand, trace silt, well graded,
ice inclusions 15% by volume '
12.0
SAND - some silt, fine uniform gradation
14.0! 14.0
2 - 274
0! 0
SILT = organic
5.5
GRAVEL - Jittle sand, little cobbles, trace silt,
trace boulders
11.0' 11.0
Refusal on boulder at 11!
2 - 275
0! 0
2.0 ~ PEAT
b5 ICE
6.0 SILT AND FINE SAND
GRAVEL -~ little cobhbles, little sand, trace silt,
coarse, ice inclusions 5% by volume
19.0
CLAY -~ some silt
22.0' 22.0

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS.

SOURCENQQS
2 - 276
o o 0
; PEAT
AL

14.0'

whNO O
v O

9.5

13.0

N -0
o O

14,0

GRAVEL -~ little sand, trace cobbles, trace silt,
wood chips, brown

CLAY

SILT - organic

GRAVEL

ICE = organic inclusions

GRAVEL - little sand, trace silt, trace cobbles,
coarse, brown

CLAY = high plastic, grey, ice inclusions 20% by
volume

SILT - organic
SILT AND SAND

GRAYEL - ]ittle sand, trace clay, cobhles below
8%, well graded, brown, ice inclusions
5% by volume

CLAY - little cobbles, medium plastic, grey

Kilohn Leonoff Consultants Ltd,




TEST HOLE LOGS
SOURCE No. 2

0.5 SILT = organic

GRAVEL - little sand, trace silt, trace cobbles
below 7', well graded, brown

8.0

Refusal on boulder at 8!

Kiohn Leonoff Consultants Ltd,
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PARSONS LAKE

LANDFORM AND LOCATION:

MATERIAL:
VOLUME:

CONCLUSION:
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SOURCE No. 3

River terrace located 5 miles southeast of

Parsons-Lake and 1.mile west of Eskimo Lakes

GRAVEL =~ and sand, trace silt,

370,000 cubic yards,

This “is the third source of .gravel and sand proven
up during the investigation.and should be consid-
ered  for development upon depletion . of Sources 1
and 2.
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SOURCE DESCRIPTION

The source is located within a large fluvial terrace about 1 mile west of
the Eskimo Lakes. The terrace is likely post~glacial, related to the small

stream immediately south of the source which flows into the Eskimo Lakes.

Photo looking northeast at source area,

The source is irreqularly shaped and extends northward for a distance between
1000 and 2000 feet. The width of the source varies beétween 1000 and 1500 feet.
The ground surface slopes to the east and ‘the maximum elevation difference

within the source is approximately 10 feet.

This portion of the terrace is bounded by steep banks which rise to a higher
fluvial terrace on the west and north sides. The southern Timit of the source
is bounded by 30 to 35 foot banks which slope down to a lower flood plain ad-
jacent to a small creek, To the east, a 25 foot bank slopes down to a large

terrace (Source 8) which is. about 15 feet above lake level,

A number of small drainage qullies bisect the eastern and southern portions

Klohn Leonoff Consuitants Lid.
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of the terrace, thus drainage of the source is good. Only sparse, thin layers
of ground ice were founded from depths of 1 to 6 feet during drilling. An
extensive area of ice wedge polygons and thick organic materials is present

in the north and central part of the source. This area is outlined on the

air photographs and divides the source into east and west sectors.

MATERIALS AND QUANTITIES

A total of 56 holes were drilled and 1 bank exposure logged in the source area.
The subsoils are somewhat variable since the materials in this fluvial source
were subject to seasonal variations during deposition, causing stratification

and interbedding of the coarse gravels, sands and silt materials.

For discussion, the complete source area has been divided into two sectors -

eastern sector and western sector. These are discussed below:

a) Eastern Sector

The eastern part of the source is outlined on the air photograph. Eighteen
test holes were drilled in this sector. The organic topstratum consists

of peat, silt and ice layers which vary from less than a foot to a maxi-
mum of 12 feet in thickness. The average thickness is about 4 feet.

The moisture content of the organic topstratum is extremely erratic due

to the presence of ice layers but is generally greater than 35%.

The organic topstratum generally overlies gravel and sand materials of
varying thickness. For example, the thickness of gravel in Test Hole 191
is only 1.5 feet as compared to Test Hole 192 where the gravel is 25 feet
thick. The average thickness is about 17 feet. The gravel and sand
materials are fairly well to poorly graded with some fine to medium sand,
and a trace of silt and clay. The moisture content of the gravel is
between 5.5 and 11.3%. The ice content in the gravel stratum consists

of ice inclusions and some ice lenses and is estimated at between 5 and
10% by volume, The silt content in the material is variable within the

samples and is usually associated with the thin sand layers and ice lenses.

Silt, clay and sand materials usually underlie the gravel and sand stratum.
These materials have moisture content between 20 and 30%, and usually

contain well-bonded, non-visible ice.

Klohn Leonoff Consultants Lid.
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The minimum volume of gravel material which can be removed from this
source has been calculated between 220,000 and 380,000 cubic yards.
This is based on a recoverable depth of 10 to 17 feet, The volume of
overburden material to be removed is estimated at 90,000 cubic yards

based on an average thickness of 4 feet,

b) Western Sector

The western part of the source has been outlined on the air photographs.
A total of 19 test holes were drilled in this sector. Soil conditions
are similar in this sector, however, the thickness of the organic over-
burden and the gravel materials are different. The organic overburden
varies between 1 and 4 feet in thickness and has an average thickness

of about 2 feet with moisture content between 30 and 50%. The gravel
stratum varies between 5 and 18 feet in thickness with an average of
about 10 feet. The moisture content of the gravel varies between 5 and
10%. Silt and clay materials underlie the gravel stratum. The moisture

content of the silt and clay varies between 30 and L40%.

The minimum volume of gravel material which can be removed from this
source has been calculated between 150,000 and 200,000 cubic yards.
This was based on a recoverable depth of 7 to 10 feet, The volume of
overburden material to be removed is estimated at about 50,000 cubic

vards based on an average thickness of 2 feet.

CONCLUSIONS

This source should be developed after depletion of Sources 1 and 2. Not
included in the sectors to be developed is the central area where the organic

overburden is between 6 and 14 feet in thickness.

The gravel materials in the source are suitable as good quality fill for
construction of roadways, airstrips or general site work. With processing,

fine and coarse aggregates can be produced for concrete work.

The east and west sectors of the source could be worked independently of each

other. All waste material should be stockpiled adjacent to the area being

Klohn Leonoff Consultants Lid.
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worked for use in future restoration of the pit.

Development of the source should begin from the lower terraces on the east and
south sides of the eastern and western sectors respectively. A berm or dyke
may be required on the lower terraces to prevent waste materials and water

from reaching the adjacent stream or lakes.

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
'SOURCENo.3

3 - 148
o' 0
- 1.0 SILT ~ organic
2.0 ICE
GRAVEL ~ some sand, trace silt, well graded,
brown, ice inclusions to 4", -
10.0 15% by volume
Nbe SILT - some fine sand, some clay, trace gravel,
trace boulders, medium plastic, grey
24.0! 24,0 _
MOISTURE CONTENT - depth - 0' ~ 2! 39.2%
- depth - 2' - 10" 6.4%
- depth - 15' - 20' 36.2%
3 - 149 '
Ol
SILT ~ organic, brown
GRAVEL - some sand, trace silt, well graded,
brown
SILT = little clay, black
GRAVEL ~ some sand, little silt, black
INbe SILT - trace fine sand, trace cobbles, grey
25.0' 25,0

Kiohn Leonoff Consultants Lid,
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3~ 150
ol

0.0’

3 -15]

Ol

30.0'

s

TEST HOLE LOGS
SOURCE No. 3

Nbe,Vx

0
0.3 SILT -~ organic
GRAVEL -~ some sand, trace silt, well graded,
- brown, ice inclusions to &' -
10% by yolume :
18.0
SILT = some clay, trace fine sand, ice inclusions
- 25% by volume
30.0

MOISTURE CONTENT - depth 2' - 8' 6.0%
~ depth 14' ~ 18' 7.2%
- depth 24' - 30' 34.8%

0
SILT - organic
3.0
ICE - silt & organic Inclusions
6.0
GRAVEL = little sand, trace silt, well graded,
brown
20,0
SILT -~ some gravel, some clay, trace cobbles,
trace fine sand, ice inclusions 20% by
volume
30.0

Klohn Leonoff Consultants Ltd.




25.0'

3~ 153

Ol

30.0'

TEST HOLE LOGS

Nbn

Nbe

SOURCE No. 3
0
3.5 PEAT - interbedded ice lenses to 4"
4.5 SAND - little silt
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 5% by volume
20.0
SILT - some clay, trace boulders, grey
25.0
0
0.3 PEAT
2,5 SILT
GRAVEL - some sand, trace silt, trace clay,
well graded, brown, ice inclusions
5% by volume
17.5
SILT - little clay
30 . O

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 3
3 - 154
0! 0
0.3 PEAT
2.5 SILT AND SAND - travel gravel, brown
GRAVEL - some sand, trace clay, trace silt,
trace cobbles, well graded, brown,
8.0 ice inclusions 5% by volume
SAND AND SILT - trace organics, ice inclusions
12.0 to &''=15% by volume
15.0 GRAVEL - some sand, trace clay, trace silt,
’ trace cobbles, well graded, brown,
ice inclusions 5% by volume
Nbe SILT - some sand, trace gravel, ice inclusions
20% by volume
25.0! ﬂ- 25.0
3 -15
o' 0
0.5 PEAT
Vx SILT - brown to grey, ice inclusions 25%
Py —_ 4.0 by volume
: Vx GRAVEL - and sand, trace silt, well graded,
1 sand lense 11'-13', ice inclusions
10% by volume
19.0
Nbn SILT - some fine sand, grey, ice inclusions
25.0" 25.0 to 20% by volume

Klohn Leonoff Consultants Lid,



LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 155

GRAIN SIZE DISTRIBUTION

GRAVEL —SAND
COARSE | FINE RSE[ MEDIUM | _FINE SILT OR CLAY
SIEVE _SIZES
ook 3 et 3d 3 e Fo #a0 #agHeotion Fooo
90 l
3\
Debth 8)'-13"
70
2 X
E& AN
o
s
“- r
A"
§'40 \;\\
20 \
0 T
0
100 10 1.0 0.l 0.0 0.00I 0.000I

MOISTURE CONTENT

Depth 2'-4!

Depth 8'-10!
Depth 11'-13!
Depth 20'-22!

M

36.8%
10.4%
20.4%
19.6%

GRAIN SIZE — MILLIMETRES
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TEST HOLE LOGS

SOURCE No. 3
3 - 156
0! 0
1.0 PEAT
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions to 1/8"
19.0
SILT - some find sand, little clay, trace gravel
25.0! 25.0
3 - 157
0! 0
3.0 PEAT
N x SILT - grey, ice inclusions to %''-20% by volume
12.0
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions to %'-15%
by volume
22,0
Nbe SILT - trace fine sand, trace gravel
27.0! 27.0

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS

SOURCE No. 3
3 - 158
o' 0
0.3 SILT - organic
SAND - some silt, trace clay
4.0
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 5% by volume
17.0
Nbe SILT - grey
25.0' 25.0
3-159
o' 0
PEAT
4.0
SILT - grey, ice inclusions to 1'"-30% by volume
— 7.0
GRAVEL - some sand, trace silt, trace clay,
well graded, brown, ice inclusions
to #''~15% by volume
——  15.0
Nbe SILT - grey
<l 25.0' 25.0

Klohn Leonoff Consultants Ltd.
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Vx

30.0!

3 - 161

Ol

20.0'

Nbe

e

TEST HOLE LOGS
SOURCE No. 3

9.0

14,0
16.0

30.0

20.0

SILT - organic, ice inclusions to 1'"-30%
by volume

SILT - ice inclusions to 1'"-40% by volume

GRAVEL - some silt, grey

SILT - trace cobbles, grey, ice inclusions
30% by volume

PEAT

ICE

SILT - some fine sand, ice inclusions 20%
by volume

GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 10% by volume

SILT - trace fine sand, grey

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No. 3
3 - 162
0' .
g 3 SILT = organic
SILT AND SAND - grey, ice inclusions 5% by
volume
7.0
GRAVEL
12.0
SAND - little silt, trace fine gravel,
laminated, grey,ice Inclusions 5%
- 17.0 by volume
GRAVEL - some fine sand, little silt, grey
ice inclusions 5% by volume
21.0
SAND - little silt, grey
25.0
SILT AND CLAY - trace cobbles, trace fine sand,
medium plastic
%30.0° 30.0
3 - 163
1
0 g 5 SILT - organic
SAND - some silt, organic inclusions, fine,
—eee 4,0 brown, ice inclusions 5% by volume
SILT - little fine sand, grey, ice inclusions
8.0 10% by volume
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 5% by volume
23.0
SAND - grey
____ 26.0
SILT AND FINE SAND - trace gravel, little clay
30.0' 30.0

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 3

3 - 164
0
SILT - organic, ice inclusions to 3'-15%
4.0 by volume
SILT - organic inclusions, ice inclusions 20%
by volume
8.5
GRAVEL - little sand, trace silt, trace clay,
trace cobbles, brown, ice inclusions
to 3''-15% by volume
22.0
CLAY AND SAND - some silt, grey, ice inclusions
30% by volume
26.0
0 SILT - i
2.0 organic
SILT - ice inclusions 25% by volume
5.0
GRAVEL - some sand, trace silt, coarse
12.0
CLAY = high plastic, ice inclusions 20% by
volume
25.0

Klohn Leonoff Consultants Lid.




TEST -HOLE LOGS
SOURCE No. 3

3 - 166
0 .
0.5 SILT - organic
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 5% by volume
15.0
CLAY - some fine sand, high plastic, grey
25.0
0 o » "
2.0 PEAT - ice inclusions to 1''-30% by volume
SILT - ice Inclusions to 1''-30% by volume
e 8.0
GRAVEL - some sand, frace clay, trace cobbles,
well graded, stratified, brown, ice
inclusions 10% by volume
16.0 :
SAND AND GRAVEL - trace clay, grey, ice
19.0 inclusions 15% by volume
CLAY - some fine sand, trace silt, trace
cobbles
25.0

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 166

GRAIN SIZE DISTRIBUTION

GRAVEL S AND

COARSE | FINE _[COARSE| MEDIUM | _ FINE SILT OR  CLAY
SIEVE__SIZES
) 't ; ' ' 3 3 3 on oA
ook 32 343 3M'*4 10 ¥ 20 Fao¥eo ‘*zgo
90 i
\
Depth =67
70 }((
g \
F & \
\
5
g A\
4
é 0 %
AN
20
\\
10 P
0
100 10 .0 0.1 0.0! 0.001 0.000i
GRAIN SIZE — MILUMETRES
MOISTURE CONTEN
Depth h'~6! 3.7%
Depth 15'-17' 16.6%

Klohn Leonoff Consuiltants Ltd.




TEST HOLE LOGS

SOURCE No. 3
3 - 168
}
0 ? 0 SILT ~ organic
2'0 SILT - ice inclusions to 1'-30% by volume
GRAVEL - some sand, trace clay, trace silt,
well graded, brown
10.0
12.0 SAND - some silt, trace clay, trace fine gravel
Nbe SILT - some fine sand, trace clay
|
25.0! 25.0
3 - 169
0
0.3 PEAT
GRAVEL - some sand, trace clay, stratified,
brown
—— 10.0
CLAY - little gravel, trace cobbles, trace
14.0 fine sand, organic specks, high plastic,

black

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS

SOURCE No. 3
3 - 170
0 .
1.5 SILT - organic
GRAVEL - well graded, brown, ice inclusions
4,5 to 4''«10% by volume
SAND ~ little gravel, little silt, trace clay,
organic specks, ice inclusions 15%
10.0 by volume
CLAY - trace sand, high plastic
14.0
3 - 171
0! 0
3.0 SILT - organic, ice inclusions to 1''-30% by
volume
Vx,Nbe SILT ~ some sand, trace clay, ice inclusions

to 2''-40% by volume

20.0! 20.0
3-172
0 .
1.0 SILT - organic
2°0 SILT AND SAND
h.O SAND - little gravel, trace silt
GRAVEL AND SAND - ice inclusions 10% by volume
7.0
CLAY - trace gravel, trace silt, high plastic,
black, ice inclusions 10% by volume
13.0

Klohn Leonoff Consultants Ltd.



Xd14.0'

14.0!

TEST HOLE LOGS
SOURCE No. 3

9.0

0. SILT - organic
0.5 X R .
2.5 SILT - ice inclusions to 1'-30% by volume
GRAVEL - some sand, trace silt, well graded,
ice inclusions 10% by volume
CLAY - ice inclusions to 1''-30% by volume
14,0
MOISTURE CONTENT - depth 0' ~ 2! 41.5%
- depth 3' - 9! 7.2%
- depth 9' - 14! 29.2%
? 0 PEAT
2'0 SILT - ice inclusions to 1''-30% by volume
GRAVEL - some sand, trace silt, trace organics,
stratified, ice inclusions to #''-10%
by volume
’g CLAY - ice inclusions to %'-25% by volume
0 SILT - organic
0.2
GRAVEL - some sand, clean, well graded,
stratified, ice inclusions 5% by volume
8.5
SAND AND SILT - some clay, trace fine gravel,
grey, ice inclusions 20% by
14.0 volume

Klohn Leonoff Consultants Lid.




"TEST HOLE LOGS

SOURCE No. 3
0
2.0 PEAT
SILT
6.5
GRAVEL - some sand, trace silt, grey
9.0
CLAY - some fine sand, trace cobbles, black,
ice inclusions to %''-20% by volume
28.0
% PEAT
2.0 SILT
SAND - some sjlt, brown
8.5
GRAVEL - some sand, trace silt, ice inclusions
12.0 10% by volume
SAND - trace silt, trace gravel
16.5 '
GRAVEL - some sand, trace silt, brown
24,5
SAND AND GRAVEL - well graded, brown
28.0
CLAY - some silt, trace gravel, black
34.0

Klohn Leonoff Consultants Ltd,




TEST HOLE LOGS

SOURCE No. 3
3~ 178
0! e— g 5 PEAT
Nbe 2'5 SILT - some fine sand

GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions to %''-15%
by volume

— 16.5

SILT - some clay, trace gravel, trace sand,
stratified, ice inclusions 15% by volume

_— 22,0

CLAY - grey, ice inclusions 20% by volume

30.0

MOISTURE CONTENT - depth - 0' - 2' 33.4%

- depth -~ 4' - 12! 4.9%
: - depth - 16'~ 20' 28.5%
0 - depth -~ 25' -30' 36.2%
0.5 SILT - organic
GRAVEL ~ some sand, trace silt, trace clay,
organic specks, brown to grey, well -
graded, ice inclusions to %''-10% by
14.0 volume
CLAY - trace gravel, trace fine sand
25.0

Klohn Leonoff Consuitants Ltd.




TEST HOLE LOGS

SOURCE No. 3
3 - 180
0! 0
0.5 PEAT

GRAVEL - and sand, trace clay, trace silt,
well graded, ice inclusions to Z''-10%

by volume
11.0
CLAY - some sand, stratified, dark grey
14.0° 14.0
3 - 181
]
0 P kR ? 0 SILT - organic

SILT

GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 10% by volume

SAND - some gravel, trace silt, grey
—— 14,0

Nbe CLAY - grey

5.o! 25.0

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 180

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE _[COARSE[ MEDIUM | _FINE_ SILT OR CLAY
SIEVE__ SIZES
"o 1 H I 1 3 E-3 4% ) #
ook 3 eliad 38 Fa  Tio ¥20 Fag*eotioo 200
® \
T\l D pth +|,.
1\
70 )
2 A\
F 60 \
] \
5
T 3
E4c AN
20 \%
10 '
0
100 10 1.0 0. 00! 0.00! 0.0001

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT -

Depth 4'-6! 7.5%

) Kiohn Leonoff Consultants Ltd.



TEST HOLE LOGS
"SOURCE No. 3

1.0 PEAT
SILT - little sand, trace clay, ice inclusions
to 1''-30% by volume
g’g GRAVEL - little sand, trace clay
CLAY - little silt, trace fine gravel, trace
sand, grey, ice inclusions to #''-25%
14.0 by volume
0
SILT - organic, ice inclusions to 1'-30%
4.0 by volume
GRAVEL - some sand, trace silt, trace clay,
well graded, brown, ice inclusions
to 1/3'-10% by volume
—_— 13.5
CLAY - high plastic, grey
20.0
MOISTURE CONTENT - depth 0' - L' 56.2%
~ depth 4' - 12! 6.0%
- depth 15' - 20! 37.2%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No. 3
3-183
Yo PEAT
' ICE - silt inclusions, organic inclusions
.0 - - .
2.0 SILT ~ ice inclusions to 1'"-40% by volume

GRAVEL AND SAND - trace silt, laminated, brown,
ice inclusions 5% by volume

13.5
CLAY - trace silt, high plastic, grey, ice
inclusions 15% by volume
20.0
% PEAT
3'0 SILT - trace fine sand, ice inclusions to
) 1"'-30% by volume
GRAVEL ~ some sand, trace clay, brown, ice
8.0 inclusions to 1/8"-15% by volume
SAND - little gravel, clean, grey, ice
inclusions to 1/8'"-25% by volume
14.0
CLAY - trace silt, grey
20.0

Klohn Leonoff Consultants Litd.
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TEST HOLE LOGS

SOURCE No. 3
0
0.5 SILT -
SILT -
3.5
GRAVEL
9.5
CLAY -
25.0
8.5 SILT -
2% SILT -
GRAVEL
10.5
CLAY -
20.0

organic
some sand, ice inclusions to %'-25%
by volume

- some sand, trace clay, clean, well -
graded, brown, ice inclusions to
1/8"-5% by volume

trace sand, high plastic, grey

organic
trace sand

- some sand, trace clay, trace cobbles,
well graded, brown

medium plastic, grey, ice inclusions
5% by volume

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 3

10.0

12.0

16.0

20.0

300

8.0
10.0

4.0

SILT - organic
SILT - some sand, trace clay, ice inclusions
to 1"'-25% by volume

GRAVEL - some sand, trace clay, well graded,
brown, ‘ice inclusions 5% by volume

CLAY - trace gravel, medium plastic, grey

GRAVEL - little clay, trace sand, organic
inclusions

CLAY - grey

PEAT

SILT - organic specks, ice lenses to 1"

GRAVEL - some sand, trace silt

CLAY - some silt, some fine sand, grey, ice
inclusions 20% by volume

Klohn Leonaoff Consultants Lid.




25.0!

TEST HOLE LOGS

SOURCE No. 3

0 SILT - organic

0.5 SILT - ice lenses to %"
1.5

7.0

15.0

23.0

26.0

GRAVEL - some sand, trace silt, trace clay,
stratified, well graded, rounded,
brown to 8'- grey below 8', ice
inclusions to '

CLAY -~ grey

SILT - organic

SAND - trace fine gravel, trace silt, trace
clay, brown, ice inclusions 5% by volume

SAND AND GRAVEL - trace silt, trace clay,
trace cobbles, well graded,
ice inclusions 5% by volume

GRAVEL - some sand, trace silt, trace clay,
ice coatings & inclusions

CLAY - high plastic, grey

Kilohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 189

GRAIN SIZE DISTRIBUTION

GRAVEL — S AND
COARSE | FINE _COARSE] MEDIUM | _ FINE SILT OR CLAY
SIEVE _ SIZES
ook32 @I 3m 38 Fa  Fio ¥ FagHeoHion Hang
20
\
\ Delpth 4T=14"

70 \
z \
£ & &
[+
s AY
T \

40 A\

N
b
20 D
b

10

c T

100 0 Lo 0. 0.1 0.00! 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 4'-6! 5.5%
Depth 12'~14'  6.7%
Depth 22'~24' 18,7%

Kiohn Leonoff Consultants Ltd.
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3 - 191

Ol

20.0'

3-192

i VX

Nbe

TEST HOLE LOGS
SOURCE No. 3

5.0
6.5
8.0

17.0

20.0

26.0

32.0

40.0

SILT - organic, ice inclusions 40% by volume

SAND - coal & organic specks

GRAVEL - some sand, trace silt

SAND - trace silt, trace fine gravel,
ice inclusions 20% by volume

CLAY - trace silt, grey

SILT - organics

GRAVEL - some sand, trace silt, well graded,
brown

SAND -~ some silt, trace clay, brown, ice
inclusions 20% by volume

CLAY - trace gravel, trace sand, trace silt,
laminated, grey

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 3

0
1.0 PEAT

GRAVEL ~ and sand, little silt, trace clay

6.0
GRAVEL - and sand, trace silt, well graded,
brown, ice inclusions to 1/8''-10%
by volume
23.0
CLAY =« some fine sand, trace silt, grey
30.0
3 - 194
}
0 0.5 PEAT
2'5 SILT - some fine sand, trace clay, ice
’ inclusions to 1"
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 10% by volume
12.0 ~
CLAY =~ little sand, trace silt
]"'.0
SAND - some silt, little clay, fine uniform
gradation, grey
— 28.0
30.0 CLAY - little sand, trace silt

Klohn Leoneoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 193

GRAIN SIZE DISTRIBUTION

SRAVEL SAND
COARSE | FINE |COARSE] MEDIUM |  FINE SILT OR CLAY
SIEVE _ SIZES
ook 223 3m #a  Fio oo ¥aoFeoRion Hao0
AN
90
\
\
o |
- DépEli =11

70
z \
F €0 \
B ¥
e

40 AN

\\
S

20 1\

iiiii= :

0

100 10 1.0 0. 0.0l 0.00! 0.0001

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 2'-4! 11.3%
Depth 12'-14! 5.5%

Kiohn Leonoff Consuitants Ltd.
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TEST HOLE LOGS

, SOURCE No. 3
= 0 SILT - i
0.5 organic
Vs SILT - some sand, trace clay, wood chips,
organic laminations, grey
—_— 12.0
Vx GRAVEL - and sand, trace silt, trace clay,
ice inclusions 15% by volume
—— 22,0
x,Nbn CLAY - high plastic, black
30.0
3-196
0' 0
0.5 PEAT
SILT - some sand, organic laminations, grey
7.5
GRAVEL - some sand, trace clay, trace silt,
well graded, grey, ice inclusions
to 1/8"~15% by volume
; s 19.0
‘ i
P SILT AND SAND
i
%;/. 3! 25.0
Nbe CLAY - high plastic, black
30.0' _ 30.0

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 1%

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE loArsE] MEDIUM | FINE_ SILT OR CLAY
SIEVE _ SIZES
ook3-2 U3 38 ¥a  #io #o0 FagHeoRion Hang
\
90|
\
\ _
~ Depth J2'=]4!"

70
3 \
£ & \
& \\

5
T \

40 N

N\
b—

20 )\\0\

10 N

0

100 10 IO 0.1 0.0l 0.00i 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 12'~14'"  7.6%
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TEST HOLE LOGS

SOURCE No. 3
0 SILT - i
— 9.5 organic
Nbe SILT - trace fine sand, trace clay
5.0

GRAVEL - some sand, little silt, trace clay,
startified, grey

10.0
Nbe SILT - grey
14.0
3 -198
0 PEAT
0.5
SILT - some sand, grey
2.5
GRAVEL - some sand, little silt in layers,
trace clay, trace cobbles, interbedded,
8.0 rounded, ice inclusions 10% by volume
CLAY - trace fine sand, trace silt, organic
laminations, ice lenses & inclusions
to 3''-20% by volume
20.0
0 PEAT
0.5 SILT - some fine sand, grey
1.5
GRAVEL - some sand, trace clay, trace silt,
well graded, brown, ice inclusions
10.0
CLAY - some fine sand, little silt, grey
14,0

Klohn Leonotf Consultants Lid.




TEST HOLE LOGS
SOURCE No. 3

SILT - organic, ice inclusions to 1'"-40% by
3.0 volume

SILT - trace fine sand, trace clay, organic
laminations, grey

?605 SAND - some fine gravel, trace silt,
’ GRAVEL - some sand, trace silt
12,0
CLAY - and silt, little fine sand, ice
inclusions 20% by volume
20.0
0
0.5 PEAT
SAND - some silt, trace clay, trace gravel,
stratified, clean below 4!
8.0
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 10% by volume
23.0
SAND - little silt, trace clay
26.0
CLAY - trace silt, trace fine sand, high
plastic, grey
30.0

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS

SOURCE No. 3
— 0 SILT - i
0.5 organic
SILT - little fine sand, trace clay, grey
ice inclusions 40% by volume
8.5
GRAVEL - some sand, trace silt, trace clay,
ice inclusions
28.0 CLAY
30.0
0
GRAVEL - some fine sand, trace silt, gap-
4.0

graded, clean

Soil profile logged from bank exposure.

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 3 - 280

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE [ FINE [cOARSE] MEDIUM |  FINE SILT OR CLAY
SIEVE _ SIZES
(TR I ] ¥ - +# +* %, gk 3t
100k /g1 34 3/8 "4 10 %0 40760 |oo#ﬂzg_o
90
\
\
i Y Depth 0'-4!
2 o ¢
F 1\
e \
5
2 Y
& 40
b ’\CV
N
2
° %
10
W \n l
0 * D
100 10 Lo 0.1 0.0l 0.00! 0.000i

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT
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PARSONS LAKE
SOURCE No. 4

LANDFORM AND LOCATION: A high’ terrace located 5-miles southeast of

Parsons Lake ‘and .2 miles ‘west of Eskimo Lakes.
MATERIAL: GRAVEL . AND 'SAND = trace:-silt.
VOLUME ; 200,000 cubic vards.

CONCLUSION: Source.is recommended as a low priority devel-
opment - because of thickress of ‘overburden and

Timited volume of ‘usable material.

TR "j\,Qx.w,«M'” e e i ’A‘\V‘“\”,Ifl”’i\f""?‘{’(tu’.‘?v’»"‘w’n‘ A T w,m\x;»,»5{&3:;;%;(;&\\,”,;\M’\,\W,”,,I\u\ o Mg,;g\, R T
%”M e ‘%wwﬂ\ N N “)gg;% Do :\;'rw:‘zn Db e *'”zf%ﬁ;’.’»xgxg;;;ag’; G »f::yy\'w\)HW»,;\‘;;Q'(”\\py,wv'ﬁ?‘ﬁww:'j“u‘,‘xl“,"a”\},,”ar"”“ Sidin o
i P (;;;,;\ it ,]{‘;??M' i @j fi R '\M/’,'*" i x“xg““ Gt ol (m,wﬂ ;w;,(2;:;”,3:\1;t,’,’,“(i‘,’;’,;“ "’,’\’;t#;z;,.’/”,\'"’”\’ ’Jc’)’j‘”j‘,‘fj ’r\’,’r”;»\/}ﬂ,r;i’/r\» i g,“r;”\yf'w;\':;m Hs}g;;g\\" s i v;y;),‘“:\,,“,\;;w; o ;,"
i W)y i W"Z{”\»i"’?l /\n’:\"w/\»lr';u i ':' >'.yl/// i f>"r’rﬁw‘w>m»,mw;;;’fzf/:,w;\\;1n»)ay,;\,:ﬂ,,,m,uw’ Gt . ) S G ';w @x\'ﬁrw”* s
" . e
(e e ‘\’“’:zu\:::' ”’Wﬁ\’\’ﬁ’m’ﬂ ”’»’%”,/MU e , '?\(;’zﬁr\,.;(.’l,‘,w “,<;\f,'0«,:,«’»@:1@“, ’Jf i w;wv'\:m S e "t/’m'\‘/;““ - ’\\\'v s ’“”"“" ;;\’t W\( Lo L
S v i S ,;);,“\n,, b ,:;,, e e uw,\;,,\,,;,“ "”"((V\’)’: L i ,(r e D G
AR ,'ux':w OO e L e e t,()h\;,,Ag&;ﬂ,w,, R T s w,t i S i
;rm;,z“?mvi)'f%\;,:\,' Lo o L zmg - dhinaie s ledlna e g e “J»,,w\\\ti;;\%)\z\;:,L;”x\n ',*,'J'ﬂmﬁ\;mo\«”\ ,’ i /:'«A\V'y\:‘:‘“é(l'\“’ G ,,,,wﬁm: /* P
G e e e L R o L o e
i G e e e e SR i vﬁg
:,,t;;’g,g%t,,fmﬁg; e s mm»}” ;;u;”u "%Ww”'w u,\%\\wmr’,w:\;@, \,émw,y/,@u,,;\;wm;ahrw Wu;;,»;»,';m,;a,,‘,« o ,M..Q;x ﬁ#i\,‘\; \/:V';j,;mwm; R et ””:w:,,'\,;,x,xwyw; o L ;,, ,;, G *72%& R
s, S x,,);,f,w,,,:zt(;“mr:g,‘ T \@\“y\‘t;‘(’?’i.“,’g(’“;&“\)\’\‘,‘,,IV”\F,\’/QT'»(»”’R(F\,)\,(»” i RO \fﬁrﬂ\’)m“'ﬁtﬂ:ﬁ”\“\ i @m’;#’t:””j ik W, e g i i
f"\'\'":","n"»ﬁti’“::fiﬂ\ W\wyr ,ﬁ,‘f,i'/\”w:?",,f',”:ﬂkﬂ . e tz,,,(,\\l\”‘?gglfnimf”'\‘"*/I;’“"””;”%’V”’”’", /%I i%}';"’*’\@w\u’*ww;/\:ﬂ'ﬂ?fi' i ,VA T r”r-“,:\’Iri’?,A ,m,,,"w\zz' mf;o;zu\'\’ﬁbﬂ e i \« e
e e ,Ww,,\,\\,\m;,\,u@w\\ «;M,i\w ] % LA L e i i ; R
i o ,“,7“;K;‘,;\\J{’H\M‘:,,,r, T G R s R R e M,
W e ,,\,\»,}r;»w «»;A\w\y{vyrw, i i ‘,\ty,u,,z;\% G w (7 ,;:;7 vmw,“&t}s,:’;\; hf;';mqw%.@f . . g \w“ ,,G,x:x\w,;m e ﬁ&f}s( \ymz/
R e ) IR st x Y ”%m i L ‘*‘x\ L
e ’\,,‘N,‘ e ’:;ﬂt\,,I“A{b,,,(,),,,(w\.m,m,\u % ’i”ﬁ”ai:n o \2}‘ g i \,\:U ,y /f\,,\’g@/@ W” {M%/?r’.’lu L ,,’,V\::::,’\I\,;’\,Q\\EV\:\\;,H . )\\H’, ,,,:,”,’”M,\,’,,\y",’ L\si\ :m i b ,’,\,\,;, o
L e L ,\T';‘\“:;',:i:ﬁwzci);\»;w,,, ':x*d?;,/h 5@’ ,»\,»,,»,, Ny :\, «@;(,;(;w:m \w, e \,\: Al w”ﬁ; \';,Aw,;‘w:;u,,,:o)’,'f;,% ‘w L R ,(,;),\,)\ e B , i
(;W o ‘,,\,\,\;’\w,f i L W”Z“' o i «m//”\V;w’\mw\e«;\/;\\r”, s G
s o ,w,\»,f/mw ,,(\A\x;\;w,\’;/,\,ﬂ\/\;W;r’ R v)m it ,7\\\ L i (;,\, ,,uw ”rm”rww e i ”Mw‘” e M&‘X e e ,,W mw;’ U ) ;; S ot
st e e /\;\i W .\ ,W,:r/ e "r,"',o»\';,\m\u:.uz”@ﬁsx%tzz Ug\, A . .
i a;;,;;zmm”:Vw;;,,«,w&:s;;’ot/m\“’m:m\': ,mjr o \’w‘ i w m* o ’”\‘; i t’v*rr’w;:@',, b .ww i i e .é i
,,:,U,, i ",\U,’,)»’w ”&"\ mﬂm e ‘ N bl ,”,%/x :t’:j, ) i 0,x;',\/, i ,A':\\\;:N;VM z:;? ”u,\ S ,u,, 'U/,/‘i"“ﬁm'r”\,/,(;[;tg”,*;; : r:o,,,x; :' ‘““”', PO
. . x% - .
g v&"»’»"\’ww” S m‘wmz:;:#:' T wﬁw»m o \1 o e s G
S i it i r‘u#;’m G e s ,,x o ,U\,ﬁw,,,,,, A i L/m\%w (w uw/ i ,\(,\Y,\,\\ﬁ‘z i R me,: \,:)gy\)_w/,....)«fi‘x/,;.wH . i A )
R ‘Wmm& i W u;;\\% »m\)«\mw i 0 g\“ S u%» f”.“ i i o W.A\ S q'\mw' . "”“”»o\/"(ﬁ‘iﬁ\‘»{«\‘«ﬁvﬁm wn%y;;‘th;;(p” \% G
Gl m\,,),,wm\:\ g mmw 0 i z\v ,m,» S fA A Gy i ”l\\';,:‘mxﬁ, AR sl »,«w’, e
G ,»f\‘u G »% ‘~»~\;J,’;;‘m\\,,WW ’%@ - g &,@ «”'v;' W)H, “5?& ;(;9’,\’( L 'r,,’? Dl i wd \« g s e G ,w{((# %,\M Wt:”w‘“w . G w,”,{%ﬁ;«,\”
. % ,m,\t:’ﬁ,,zr\zr;»z’“\'«,,«s,\xm‘CW’,y’}“’cﬁ:’il\‘n&r; - . \,@ W e - . o
e o :,)MW S b o e aal e }I’\(j’,};’,{?’}?{ R
o el o ()W,‘F\,\Z:“tdﬁx\u”wﬂ,(’:\’»’z’,./ /w,m\,, e i (i T Jz"% : g w,\),(,5,“,,;1”,/;51:\,\;\\Imyf;w Gl
Vw'”wwwww'M“WWW%MWW&M%&WA&&%”VWWﬂ%\ o ”WMWW;WM%« S i mwm%wmwwwwﬁm'wwwwq
e e L (M’\lw‘r’w*f“;%i/“ L o “):m’r*%n/’ - L L
S ] ,,;ﬁm r N R G )/w (,\\(,IM s ,,’ﬂ,,\ ,/(L"»«é(/\(‘//) ) L A
P ’/JA‘“W‘ o %@L#W‘W&%} e m:#z;;%%.w . e o > e "-u.ww:;5gz;
e L e \ﬂ”MJw/ A i a ’9’»”’/’/ L e ; @’Mwwx e
\’\W;“ oy w"“pf\%si’:ﬁ%\' - . . ;E’WS’\'fﬁ"é*"%w:w\?I'M’»'1»"r o y»f“ ”N'«%?f*{“ .
: - . f»« "»»\W‘c,,”t'@,' - . .
L W":me,,I"'“N,i”‘;,tz;;\::/é;é‘z . ’,’,”\,,)}»,\M,, wwz, .;',rw:/;5\v,(\mww@ww %%& /,,,/ @’”’W e ’*W ?{'Q«m L M - i W;M"V'Iw/&v’/’\”";‘» o Ty
N e T LG M @y B R r,;,»wzwz\w,w,;\’»m:,,uzw A e B
/ G i e o g;»,w;,\:;: A, e y,u;gg,«(;,\ i i
wﬁz;;‘,\”x’);\,,Q;)\;/Mt,);,U\\(/,;y“\@mwmx%; M,ywwwmmww,r»\mw\; ;;;W,\,\:\,:, P (',,‘,\;"’(,\,\;,\,\/\,r\'\m,r;u,/w,,)\ m S ,\WA S t@W,VQ\,\W\‘V;;M;),;r Lo . N i e A
) \’”f”wA‘;zﬁlx,;}lél{g'f“,l[’li”'** e, ?r’v“’?ﬁ’i&k(”ﬁ;&’m’;7\';%?%»»/%"“’w”'\”\W i w:»;;:f\,:;r,’,’z&,;;’w?aQﬁ’,*:aw;:ii,’:;'»%s;\’rsr\ e o }\;"-V’&: Comh ’?&1@@,, i
i : S O e e S T L NG SR R R s
R i A, wmwﬁ‘%/' & it m;w»r;w,r»w«/;z;v;;/f\m:wzw,wcJ.’;»/‘7":»\,\::”,"»,;,”'w"r\f/‘"" SLRINISE R G G R
/'*azi';ﬁ;u”‘\‘?ivk’fw\r ”‘“’*"'J’W\w r ‘,:'«v \”ﬁ':l” \ﬁ/‘ e i 3\'\':\%”‘\%’(%{?EE;&EJE%???’{(%" %%ﬁy" “““‘%“"’\i”” . \/«/i(’“ i “’W”?’&‘ Ll
Ji i "M{:&%tmm A SR e L M i »»,\’w Al :m,,,’:v:w,:/\n;\ f,,n;;';,, i S \,«(;M,w”\'WW w‘, i \’ ,», m,x ”m Lo \'-“\i
S o o Rt s e i es B e Saniy i
v 8 i ¢ o i ey o oI i L M it
,N/ i e R /.wr' e »m\,,\,,wwu i RENE N o (%@x/ i ; Mw
Sl i i il G e t&‘s’”:w#i{%m,,u7 \"’\r“’r?r'h'\[»/f”/'r'»r?'ﬁ]r)W&:‘”\;'\"*"\\”’;\'\Uﬁ,'?’,,\l‘\};’&,’t\;#K(\,’,\”'ﬁ(ul:(”?‘{ i ‘W i ,;,4:‘,,\; . o
. S G R ’”1\’\‘.W1’Q”""’i’fi‘*f’:"iﬁﬁs’?:zb“,“?v?{)ix&z\"ﬁ,i,;,} e e i e G
i WM b .{» , 4 “x?ﬂ%;”’;w;\"\(‘\(;'/V(/),l\')r;d}:)(’:)’(t\(’ L xt;',g,;;:gnegg\.,)\: :z\w? '."0”tI’“’\“‘”\t'/“V"I’n»r’llir’r»‘({‘fiuﬁ’ i M”(, . 4 m i g5
;z’ww @C;{;M';\a?u o e p?“{mi;';%lla/,::,'.,;:zxzwxﬁ‘\;“1:9'::,%:%;«:3:r;’;w . o V(WM.% T
L G G N"~ L . an R i : o
S B R WheRE R e R e Y S e G
o A e e s e n’rw’w{v o H\um,\ i Y D ) e R
: ,\tt;’:ﬁ,‘,’“m:aw'u «\\%,.;a&z 7“)&0'),w;m,\»’,’,};‘,( u,,,ufmwgﬁ» . W{;Q /,/%W L );/‘;W\f,wf' . :“n,.tgw;#v o \,,.M,\mm .@A\»t“ R & i %muw% o : N
;Q“;V{;U’@,,gwﬁ,(' S \n,« %z,,i{’:;‘;;&'g\tg;mw L “W.My %/ i f/,,,mfzﬁ?;'/;fwltx‘?g;{wm N,:yu,;@wmw «/egm:»‘ B i K) [:*;i%:*wm:;”;‘f:o,\ur.,w',‘Ww‘w W ,u‘,‘wrv:;t\ﬁzr\:;',rrf«s»’,“w;/
. . . L i )\ G s T Bl L
a V*V&ﬁ\,\);';:,, e W ‘,«;»,\: i YW/' »W”\W't’m{m u,:;m»,.';‘? %‘ il "Q\PW‘”“ i a;;:w:t:ﬁérmx s i
N R /%ﬁmw el ox(\;wyAgwww,gmrw ,W @L,K,,zm,(,,z,)\,(\)n m\w il i s A@;(;g\g,,,,, o e 9) i i 'wxmr
L ', ) S Sl 2 L R \;;;n,\,\\:.A;::z,:aw::wow, S
o wwqu R (R 7)"))(1#\“;‘%\‘2. '. \ s i 4 .. s o e S
e ax";w;a;;yﬂgo(/w,,a\,*w e ; 4 ;,, i\ 53 L R e
o e . \,,wnz: ':tsm\\tmmw G 'rxmwwfwa“w\#f ~“«W* i A\.u : , b 5 ,:“:\a:w\ i r»’\fw"’wf’w\“ )
Rk e e meywhf,\e,(\\“,,/‘y‘ T e ’W’X’w’F?ﬁ”m\”(w,,- o S
S i e e i i \;m,,;,:,,'::wr;;\m’y ;w i B w*#‘tm;’»:\,:«:::;'«\/,mm m” R i b ,%“«,J'M e L »::””%:?’)x%‘;u:;;w i i P
i et H’rnw/ S b ,ww;,ﬂ/w;mw;\:&‘\qm‘M“ wi:\,ﬂmwm Kk i »”z,\ﬁ;u:“};x\,p\t ,J,',,'w«\,;m.u e ot ’&;&W»\m IR r#‘w?w’wz'” R
Wb S LS M S s H)‘),/;;;?,}41';\\1”;:#?;,:’;\,‘,);;I\,,,,ﬁ HE A Rt ; il sl ';;r:;w i N” G (, A
o hw;:r’,hww G o o SR o,‘% ,”n:.zx'm w w'm%‘wu’rr’r’w L e
Jm i o e ;r,,,,_';\, : " \,,, "' (:NL%Z ;)#,”Q;\”;{’m’fp‘(z\,)\y,r\‘(;\%wU\;r/w;w;m:j,J}wA (’KEV o : G );,\I\ Sy I A e xJ”u i ,‘ H,,\;L\w yr)‘g'”f,””,\;)::,;v;\:,“\,A,Lg\\,,wkz?”,;‘;\‘5.\\\\.)»,\)%”,,{'\,,, r““/ ;32&(\'{»:\;:\,\ G :
o KM‘)“’, i /2(),( o ﬂw/“”g)* e u\(iﬁmfﬁr,\‘;;l?;ﬁ;(z'\@}t?ﬂt#1:;3,;""»«500}'(,’,(63“*‘{,;'7 B ,“\74;./,)\,,4,\;'\',)\«\,:y;»w:«‘ ,J‘&‘l’,;ﬁ,n’":'”,;',' i Eﬁ ”’/’”‘1 i w,ﬁz,\ -,',)",Hw:wm;;,'”",°>;:,/\mr;p/(‘g G ,’r);"w:”\f s j" )
e e e e e e e s
m”; /"ﬁxu’uo‘zﬁ\ G ”,\'“M\w;;,;q' e 4;'»;);(,&\1,( /@érr”,‘ﬁ?\'”ﬁ’&;%é\)zd;ot;,i:J,’”\ B L / : ”’*)% S ”;,(L"W@; "‘unz(« St ;wm L 'ww s
el Hi :,, i R ",,'\o,m“,w,,zrl,n\'»,i,\”\,\m‘,'»,wn;wow,, G Wi R “”’\“R ;M":\”?\’,j i i ’“’“ ik ', e i
L e A - ’ \w o
»";n:mww"\/ \,HH) i AT ,,’/,0\,,/,,\“;r/;,\;,/.m,,,,\ _ S G i “"W,’( : ,)\'\’\’»’, i i ’m& i ! o
';\x”"\‘”"""\”*’W‘:\”' s : o : g{,\\ L e A’ e j@“ i
R R e %:%\:w/’w’,‘,\\“\; i \ . o S :&;z: i S i i G L T o e
;‘;;%ﬁr;;méwwﬁf:r, e G e o L ',,g“(y"(;/,’A'\Jf,’g,[[; o ww/\\m L G ',; i i i
b ; R . k‘?@ e «'\r;«,;, e g;»,;»;;,;ngg&”' S e
A R e i i Tl L ;",:w i :"x, ”n,\,z;;)\'» R wﬁ 0 » s ( AR i G
e ; i il S e @W” . mw,;,‘;\,,” oy «;/ng@;;yﬁ}t\up«w* 4 ”,f.w i e
\\,,‘,),,,‘,,_IN,,\,,,’,;,, o - i o :\"7773»(”\3 % - %m.% L “,,/W ‘EW\ i o
: : : e . i e G i el m: 0 S
i B O i o G sl S S
Bl 0 \.\" ,\\,(,,,/\w;ow W S e i ;;,(zmgr@b o . g o : 4
s i \w )\\ /5»4'\; \rn’,’,’\,\”\,w( it \\’\’&QUW\ il i ; R s i o\.&m“ i /w‘;;m‘g,,’; e il
S oo V S i ‘wwmw, e
s Wb \ sl O i .
% o S i "Q“#,',/\I\'ﬂ\{kt,ﬁ/) S A ww,ﬂ,’w,,' e i it
! i D IO e L '\z’w\,{“z,'m;nx\\rm,/\, i
o w\w,‘;,\%xw:\\zX://,»,\df;y,\’,,, e ;j,\\;;,:'j,\z\\i;;g;,t\\g‘;z‘y{;‘,,j,\;\j,\j S T “\’f,/,,wv‘fz,m,/ny)o,y,‘r iy i \;\,, ,\;’\’“’“\’Wﬁ(”Mﬁ&,’SL"@M‘M \@y‘”%@“?“» e
P il m«,;;,,»/,W{M(»»zzpw T 0 W%m,( - ##;«;\w/\)\\(»; S G e w;w,f«m t"fzﬁ)\;ﬁﬁtiw’r/%t;'”"rffi;' .g\,www,\,qruu :
e e Gt e i i . .
o »'J'I,Lx,@’;y:‘:wmz\/ . L W‘? L /,,«,:\;\: e I i ,I«ﬁ'f’ A
\"”””“’“',‘J"W:,\,);W;:»,\w,ww;:t'rt:cw,w'«',,;, S s '“”(‘5”392}1,\'\:’:”3’\'“’i;"'%"sL'iff”ﬁlrf;’\’15,\\’\4”(?\\)’/’\\?\"2;Fﬁ\ il e ’H"ﬁ’:\?”\‘ L x o 0”‘?5\':"'”%’*,’ G
g L e . ;u”’! o : \"9*' i'/""\'\"”\l' "[‘/”Si\“’ T f’ ’w;‘,‘&zm;/,Jﬁ:;;f&w,&,,\u\, ;\/\'U’”’%’WW Fiae w,:,iﬂ" Y ‘ // i 4“;/
RS S e s S R e e SR e - i
il qwn;:\w),r;f.;,;;w:\\w e )’t&:’(im DR \Qr;%ﬁ»w \(g;/{;,uvw Gk ;zwli“{mw ol ';t“,;';;“ X";’;g;&}‘a‘?’r’uﬁf" .
T R i B ) Ky Ay V/M e i S i ’/ el s |
R AT R A R ey R g ;m 4l ok ; ¥ i \, R S \ K\ e .
S m,;\,,\,\mv’,),);,,\”,U(J,szm : xf”\,\\;\(,\ A n I my e e i ,,f,,\,,,,,},,‘:,“m,v i e ,%s
b xf\;w’%x\w,\t’,»::%\wgg‘m i wi;mxy iy D ;':m»g \’Xo’,wm&“ \w »> 5} \3< ,V’ G i L, 'W'mm U% R ""’w”' ; ; \Q W
i ’,,,,_,,,,@’/,/ L V’/‘)*//‘,’M,‘,fr%,\ /%%E\N% o g W,\‘ngu.’ o g,,w, ww“m w@m’z;;zm;w 7}} s i L Sﬂﬁ J&U .
S i i i o s L R i il ,m,\u\:d”,\;,’ ’1’, i i e i
i I A G e i Ut )Uw\r’r\‘\\\r\m;w”'\)z \,W R N il e i
W %mw ?w;a}ihiytz‘w?‘“w,”‘ ‘,’L’u#»?}}h(,’\'\’:&”"(Az‘,};x[{;tﬁ,‘;",é“ 4 "W G e ';,\wm@»w%W:;‘#?'sml;\#;’"/,“ ¢ 0 B L

AIRPHOTO No. A22936 67 SCALE : 1" =500 (approx.)

Klohn Leohnioff Consultants Ltd,




SOURCE DESCRIPTION

The source is an upper fluvial terrace located on the upland north of Source
9 and southwest of Source 3.  The terrace is roughly rectangular, about 1000
feet long and 500 feet wide.

Photo looking north at source areéa,

Source 9. is-in foreground.

The terrace is flat lying and extends to the north.of the area drilled, how-
ever, the northern area is poorly drained, consisting of extensive raised
center ice wedge polygons, The terrace is bounded on the southwest and south-
east by banks which drop to the lower fluvial terraces. . The height of the
banks vary between 15 and 25 feet.

MATERIALS AND QUANTITIES

A total of 14 test holes were drilled and 1 bank exposure logged in the source
area. The subsoil conditions in the source are relatively uniform and consist

of organic silt and peat overlying the gravel and sand stratum.

Klohn Leonoff Consultants Lid,
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The overburden materials range in thickness from 3.5 feet near the banks to
9.5 feet farther inland, averaging about 6 to 7 feet. The moisture content

of the silt overburden material varies from 17.5 to 38.9%, averaging about 27%.
Ground ice layers are present in the organic silt and peat stratum at shallow
depths., Test Hole 89, drilled in the ice wedge polygonal ground immediately-

north of the source encountered 14 feet of peat, ice and silt,

The overburden materials are underlain by a sequence of interbedded gravels
and sands. The gravel stratum varies between 6 and 18 feet in thickness.

Sand layers 1 to 3 feet in thickness are present within the gravel stratum.
The average thickness of the gravel stratum is about 15 feet. The upper 5
feet of gravel is generally well graded, and coarser than the underlying mat-
erials, with an ice content of 5 to 10% by volume. At depth, the finer grave}
material contains more sand than above and has an ice content of 15 to 20% by

volume,

The moisture content of the sand and gravel material varies from 5.5 to 18.3%,
averaging about 11%,

The granular stratum is underlain by massive ice up to 17 feet thick, and grey
ice-rich laminated silts., The moisture content of the silt is about 28% to 34%,
however, ice inclusions and lenses up to 50% by volume were observed in the

silt material.

The volume of gravel material which can be removed from this source has been
calculated at about 200,000 cubic yards, This is based on an average thickness
of gravel of 15 feet. The volume of overburden which must be removed has been
calculated at about 90,000 cubic yards, and is based on an average thickness of
6 feet.

CONCLUSIONS

This source should be considered as a low priority development after depletion
of Sources 1, 2, and 3. This is due to the volume of overburden which must be

removed as compared to the limited quantity of gravel available,

Kiohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. §

b - 67
0! 0 SILT = organic
0.5
Vx SAND - some silt
= L,
Vx, Vs GRAVEL - some sand, trace silt, inter-
// bedded, stratified
———— 15,0
( GRAVEL AND SAND - trace silt, interbedded
22,5
ICE ICE = with silt inclusions
3800' 38.0
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 4 - 67

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE _[COARSE] MEDIUM |  FINE SILT OR CLAY
SIEVE__ SIZES
ook 32 2 3 3 Ry Wy ¥o0 Fagtenting g
1Y
90 R\
\
\
AN
70 D
z o Depth 1H'-29"
&0 \
F \
s
o UL
40
é \
\\
20
Y
10
I
0
100 10 1.0 0.l 0.0l 0.00! 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 14'~16'  9.3%
Depth 18'=22'  14.9%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS

SOURCE No. 4
4 - 68
]
0 SILT -
SILT -
GRAVEL
GRAVEL
ICE ICE -
30,0 30.0
4 - 69
0 0 SILT -
1.0 SAND -
3.0 ICE -
a5 SILT -
qux, Vs GRAVEL
18.0
GRAVEL
— 24,0
SILT -
30,0 30,0

organic

trace sand, trace gravel, laminated

- some sand, trace silt, trace cobbles,
well graded, clean, stratified

AND SAND =~ trace silt, interbedded

and stratified silt lenses

organic
trace gravel

with soil inclusions

and fine sand

- and sand, trace silt, stratified,
well graded, clean

AND SAND - trace silt, interbedded

ice lenses 50% by volume
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 4 - €9

GRAIN SIZE DISTRIBUTION

GRAVEL S AND
COARSE | FINE [COARSE[ MEDIUM | FINE SILT OR CLAY
SIEVE__ SIZES
ook 32 2 34 3 ‘Hy W o Hon FagHeotoo Hoo
90
\
70 X Depith 8'+-18"
z \
g 80 \
[+ 4
Ys AN
(e \%t;
E4e
; =S
10 N\
N
0
100 10 1.0 0.l 0.0l 0.00i 0.000I

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 4'-6! 22,8%
Depth 8'~10! 5.6%
Depth 16'-18'  10.4%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 4

b =79
0' o 0
w 0.5 PEAT
2.5 SILT - and clay, ice lenses 30% by volume
b,
> SILT = and clay
'f Vx, Vs GRAVEL - some sand, trace silt, brown, ice
inclusions 10% by volume
_— 15,0
Vs SAND - some gravel, trace silt, stratified,
grey, ice inclusions 10% by volume
23,0
iCE ICE = with soil inclusions
27,0
d Vx SILT - some clay, trace sand, ice inclusions
30.0 30.0 20% by volume
L ~ 80

o' 0 PEAT
0.5 SILT - some clay, little sand
30 '

GRAVEL - some sand, trace silt, stratified,
brown to 8', grey below 8', ice
inclusions 10% by volume

15.5

SAND - some gravel, trace silt, interbedded,
ice inclusions 15% by volume:

22,0 SILT - some fine sand, trace clay

23,0 ICE

2h.0

Nbn SILT - and clay, grey

28,0 28,0

Kiohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 4 - 79

GRAIN SIZE DISTRIBUTION

GRAVEL SAND "
COARSE | FINE _ICOARSE] MEDIUM | FINE SILT OR CLAY
SIEVE _SIZES
1 N [¥1] b (- +#* 3 #* .3t #
IOOL-TE-' 2 fy2 134 3/ 74 10 *20 *¥0¥e0Hi00 00
[ REIAN
90
N\
N
| ) CL|"\ T T
i AN U Pth "'] Z
70 A\ ’
z \\ }r{— Depth 16'-£2°
£ %o % T
W 5 b4 N
1 \\ \n
40 \;\ \\
\
&
20 \Q\c
10 L
Qq :5
)
100 10 1.0 0.l 0.0l 0.001 0.000!

GRAIN SIZE — MI LLIMETRES

MOISTURE CONTENT

Depth 2'-4! 26.4%
Depth 6'-8! 7.4%
Depth 10'~12! 5.5%

Depth 16'-18! 9.8%
Depth 20'=-22! 15,1%
Depth 28'-30' 28.0%

Klohn Leonoff Consulta_nts Ltd,
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4 - 8)
Ol
ICE
Nbn
28.0
4 - 82
OI
ICE
Vx

Nbn

Xl29.0°

TEST HOLE LOGS

SOURCE No. 4
.0 SILT = or
0.7
2.0
4.0

SILT

GRAVEL - and sand, trace silt, trace
cobbles, interbedded, stratified, ice

23.0

ganic

ICE - with soil

SILT - some gravel, little sand

inclusions

little fine sand, brown

inclusions 10% by volume

SILT - some fine sand, trace clay

SILT - trace fine sand

28.0

MOISTURE CONTENT -
0 SILT = or
0.5
2.0 ICE
3.0
7.0

GRAVEL - some sand, trace silt, well
graded, brown to 12', grey below 12',
ice inclusions 5% by volume

16.0

SAND - little fine gravel, stratified,
grey, ice inclusions 15% by volume

24,5

depth
depth
depth
depth

ganic

- L
- 12!
- 20!
- 23!

8' 34.2%
16' 6.0%
22" 7.1%
28' 29.4%

SILT ~ and gravel, little sand, organic specks

SILT -~ little sand, trace clay

29.0

Klohn Laonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 4

L - 83
o' .Q S(LT = organic
0.7 '
GRAVEL = some s{lt, trace sand
g'g [CE =~ with soil {nclusions
SILT - Jittle fine sand, wood chips,
laminated
9.5
SAND - and grayel, trace silt,
wood specks, stratified, Logged
by drill action below 12 feet,
24,0
SILT
28,0 28.0
4 - 84
o' 0 SILT = organic
0.7
3.0 GRAVEL - some silt, some fine sand
4'0 ICE - with soil inclusions
Nbe SILT ~ some fine sand, trace clay,
8.0 brown
GRAVEL AND SAND = trace silt, stratified,
interbedded,
14,0

Hole terminated at 14 feet due to sloughing.

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS

SOURCE No. 4
L - 85
0! : .0! SILT - organic
RpLLLR L 0.7
GRAVEL - and sand, little silt, brown
' .
g:g, SILT - trace gravel, trace sand
GRAVEL - and sand, trace silt, well
graded, brown
11.0!
GRAVEL AND SAND - trace silt, stratified,
interbedded, ice inclusions
16.0' 15% by volume
ICE ICE - with soil inclusions
33.0'
Nbe SILT = and clay, little sand, laminated,
grey
h0.0! : Lo.q!

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 4 - 85

GRAIN_SIZE DISTRIBUTION

CRAVEL SEND P
COARSE | FINE__KOARSE| MEDIUM | FINE L LAY
SIEVE _SIZES
ook 32 w3 3m *a 1o *20 *aoteoHioo aco
90
N
\_ '
70 e Depth 2V-LF  pV~-n4"
z \
F & 'Y
g 5 \\
40 C
AV Y
N
20 \Q\"%
1of m
0

.0 oN| 0.01 0,001 0.0001
GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 2'-4! 5.8%
Depth 4.5'-6! 17.2%
Depth 6'-8! 9.0%
Depth 10'=12! 10.,0%

Depth 12'-14' 18,3%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 4

L - 86
70! Q0 SILT - organic
0.5 '
SAND AND SILT = laminated
6.0
GRAYEL AND SAND <« little silt, stratified,
interbedded, ice lenses 15%
by volume
14,0
SAND ~ little gravel, little silt
18.0
SILT - some fine sand, coal & wood specks,
21.0 ice lenses 20% by volume
ICE (CE = with soil inclusions
30.0°" 30.0

MOISTURE CONTENT - depth - 4' ~ 6! 27.8%
- depth - 6' - 10" L.5%
- depth -18' - 20' 34.2%

0 SILT - organic

GRAVEL - some sand, trace silt, organic
specks, rounded, well graded

6.5
s, Vx GRAVEL AND SAND - l{ttle silt, trace clay,
: interbedded, stratified,
ice lenses & inclusions
10% by volume
21.0
X SAND -~ some silt, organic laminations, ice
inclusions 20% by volume
29.0

Kiohn Leonoff Consultants Ltd.
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L - 88
ol
Vs
x,¥s
x,Vs
ICE
4 - 89
OI
14,0!
4 - 281
OI
7.0

TEST HOLE LOGS

— 18.0

SOURCE No. 4
0 SILT = organic
Q.5 GRAVEL = some sand
1.5 '
SILT = and fine sand, ice lenses 50%
by volume :
8.0
SAND = and gravel, trace silt, trace _
cobbles, stratified, poorly graded
SAND = some Interbedded gravel,
little silt
25.0
ICE - with soi] inclusions
28.0
30.0 SILT = trace fine sand, ice lenses

10.5

14,0

2.0
4,0

7.0

50% by volume

PEAT - organic, ice inclusions 30% by volume

ICE -~ with soil inclusions

SILT « Jaminated, ice lenses 25% by volume

SILT - organic

GRAVEL - some sand, trace silt,
well graded

SAND -~ some gravel, trace silt, gap-graded

Soil profile logged from bank exposure
Klohn Leonoff Consultants Ltd. '




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 4 - 88

GRAIN_SIZE DISTRIBUTION

SRAVEL SAND
COARSE | FINE [COARSE| MEDIUM |  FINE_ SILT OR CLAY
SIEVE__SIZES
100k 3 %—r‘d 38 *a  H#io a0 Fao¥eoHioo oo
90 AN
i
N\t~ Depth|8'~18!
70 \
3
60
= AN
¥s
(IS ‘{
40
é N
\
20
N
10 o
0
00 - 10 1.0 0.1 00! 0.001 0.000

GRAIN SIZE -~ MI LLIMETRES

MOISTURE CONTENT

Depth 4'-6! 38.9%
Depth 8'-10? 9.6%
Depth 12'-14"  11.6%
Depth 16'=18' 13,7%

Klohn Leonoff Consultants Lid.
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PARSONS  LAKE
SOURCE No. 5

LANDFORM AND LOCATION: A small kame in. a broad glaciofluvial outwash
plain, Tocated 1 mile east of the northeast

corper-of ‘Parsons Lake,
MATERTAL: GRAVEL-~and 'sand, ‘trace cobbles, trace silt,
VOLUME: 40,000 ¢cubic yards,

CONCLUSION: This source has been partially developed.,
Continued development of this source . can supply
local ‘projects with a'limited guantity -of good

guality granular material,
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SOURCE DESCRIPTION

This source is single kame in a broadkame field located in the glaciofluvial
outwash plain at the northeast corner of Parsons Lake. 1t .is a long narrow
peninsula which juts into a lake to the east. . The upper part of the kame is
greater than 1200 feet long and 200 feet wide, -The steep sides of the kames
slope at .20 degrees to the lake.

Photo looking west at source area,

Drainage of the kame is good, although ice~rich topstratum materials were

encountered in 2 -of the 4 holes drilled.

This source has been partially developed for oil and gas exploration in the

ared.

MATERTALS AND QUANTITIES

A total of 4 holes were drilled and 1 bank exposure logged in the source area.

The subsoils. in the source are extremely variable.

Klohn Leonoff Consultants Ltd.
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Test Holes 112 and 113 encountered 3 to 4 feet of overburden overlying clean
well-graded gravel to a maximum depth of 55 feet. Zones of ground ice up to
7 feet in thickness and silt layers up to 3 feet thick were encountered in
the gravel stratum. Test Holes 114 and 115 showed silt, sand, thin, gravel
layers and ice up to the 22 foot depth. The moisture of the overburden

materials, gfavel and silt are about 25%, 6%, and 33% respectively,

Sieve analysis on material from a pit face exposure (Test Hole 283) showed
the material is well-graded gravel and sand with a trace of silt and of cobbles

to 9 inches in size.

The volume of recoverable material in this source is estimated to a minimum
of 40,000 cubic yards. This is based on extending the existing pit about
LOO feet to the east over a 200 foot width and removing about 15 feet of

gravel,

CONCLUSIONS

This source is not recommended for development on a large scale due to the
deep overburden at the east end of the source and the ground ice which is
present within the gravel stratum. Also, the materials in a kame are likely
to be extremely variable with limited lateral continuity between the thick
gravel zones. Additional drilling would be required to determine the lateral
extent of the thick gravel zones adjacent to Test Holes 112 and 113, We
consider that this source should continue to be developed for local projects

requiring a limited quantity of good quality granular material.

Based on the test hole information available, the development of the source
should be limited to an area which extends not further than 400 feet east

of the existing pit face.

After depletion of the gravel materials, ice rich soil uncovered during the
pit operations should be protected with an insulating layer to prevent
continued thawing. All side slopes should be graded to a uniform slope upon

completion of the development.

Klohn Leonoff Consultants L.td.




TEST HOLE LOGS
SOURCE No. 5
5 - 112
0! 0 SILT - organic
l°0
SILT = ice inclusions 30% by volume
l‘oo :
GRAVEL = and sand, trace silt, trace
cobbles, well graded, brown,
clean, ice inclusions to 1"
below 18!
23,5
ICE ICE
_—27,0
Vx SILT - trace fine sand, ice inclusions
—=— 30,0 0% by volume
ICE ICE = with soil inclusions
— 36,5
GRAVEL ~ some sand, trace silt, well
graded, ice inclusions 20% by
volume
— 55,0
SILT AND SAND -~ ice lenses 40% by volume
60.0
MOISTURE CONTENT - depth - 1' - 4! 24.2%
- depth =12' - 16' 5.8%
- depth -27' - 30' 32.4%
- depth -40' - 45! 7.4%
- depth -55' - 60' 33.4%
Klohn Leonoff Consuitants Ltd.
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TEST HOLE LOGS

SOURCE No.5
5=113
i
0 PEAT
° ICE =~ with soil inclusions
GRAVEL - some sand, trace cobbles,
trace silt, ice coatings and
inclusions
— 19.5
ICE ICE =~ with gravel inclusions
26.0
GRAVEL = some sand, trace silt, ice
32.0 Inclusions 25% by volume
34,0 SILT
36.0 GRAVEL - some sand, trace silt
'cE - - - [ -
38,5 ICE with soil inclusions
GRAVEL - some sand, trace silt
by, 0'Rie b, 0

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 5

PEAT

SILT AND ICE
6.0

SAND -~ trace silt, ice inclusions 15% by
volume

——""-_] l".o

GRAVEL = some sand, trace silt, interbedded
ice inclusions to 1" -~ 30% by
volume

28,0

5 =115
1
0 PEAT
SILT - some fine sand, trace gravel, ice
inclusions 40% by volume
GRAVEL ~ some sand, trace silt
ICE ICE
e ——16.0 GRAVEL
7.0
Nbe SILT - some sand, trace clay, grey
—22,0
GRAVEL - some sand, little sflt, inter=
bedded, ice inclusions 10% by
30.0 volume
34,0 | 34.0 SAND =~ trace silt, trace fine gravel, clean

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 5
5= 283

Ol

GRAVEL = and sand, trace silt, trace
cobbles, well graded, clean,
rounded to sub=angular

Klohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 5 - 283

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE [COARSE| MEDIUM |  FINE SILT OR CLAY
SIEVE SIZES
oohd 2 WAL 34 38 *a  F10 * 20 *acHeotioo Haoo
90|
AN
N
R
= T-L1
70 Al Depth 0O -h
z N\
£ 60
& N
5
w \c}\
40
\r\
l\
N
X
20
N\
10
M
0 W Y~
100 10 1.O 0.1 0,01 0.00 0.000I

GRAIN SIZE — M! LUUIMETRES

MOISTURE CONTENT

PETROGRAPHIC ANALYSIS

Depth 0'=4!
Quartzite 39%
Sandstone 26%
Chert 16%
Limestone 12%
Granite 5%
Quartz _2%
Total 100%

Kiohn Leonoff Consultants Ltd.
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PARSONS - LAKE
SOURCE No. ¢

LANDFORM AND LOCATION: A small. Kame in-a broad glaciofluvial outwash

plain located -1 mile east of the northeast

corner .of "Parsons Lake,
MATERTAL: GRAVEL -= and 'sand, .trace silt
VOLUME: 10,000 ‘cubic yards.

CONCLUSION: This source has been partially developed.
Continded development of this source can supply
local projects with a.limited quantity of good

quality material.

R T i . o " N \yy( T
“”’W”(n"\\?”f\”\ﬁ" - S i ; 537'/;»?}1:\«*"\»(0‘ N

it ' 7 o ¢ ) m:\/f,” v 'r’r}';)”f,\'\',ff,“’ i w»”\«m,,
= e \’m\af\o\éz&‘hmﬂ S ”“*?35’1‘4’:4‘\5%' o
D \ A @{;\vt,,w%\v i il o
. ..
,,\,\\A\\,,,Z’w G M e - J’S\I\,ﬁ\'\»:ﬁ’v\m’h{\'\"\\'1&&“”’3 Nf - V”ﬁ %‘\ ““’Q“\””
. *ffx .

h.x "'%*w<J;t:'g,»z;bgdi‘f;:,x\;yt,\\cw,»% o “”{M trﬁw i %&'fi(’;,’@“:%ﬁ% o
e . § Yoo x * e
\)\ '(ﬁ’(’ ? o ‘ v /w u"‘;,;;,’,“@ﬁ”‘{’l;\wrw mw &%‘ ) i s
7 o S A}( “ o /f&ﬁ,, . ,(,ﬁ,‘m, i ’ «,

,/% i (\ U
. . - -
“ L L ’W\gxo(:/\,,“, . e ’ﬁ"‘i“’/‘*‘\’MW“ .%‘ R 3
o "\ e Dl B :
;‘;&:« i i:gt}wzy;r,(;g??a“«,y o w?\ﬂ %m . wf,’,‘ff,ﬁ;,,;w,\g;, i ‘»{"\}\ o . »\%
1 ”{’:0'\"0» e :,‘,\\\\\) A i m\\\\)z,\@ﬁ Qg,\;‘\-b(‘{f\{:\c( i i Q@&:
‘”'ic/r«\\/;)ﬁﬁw\”\mw“’\“ , M:w« «,g;«\:@x\,\gﬁ,«,‘,atém;()u»/w:\,(\;,,\\,,;\u,c'.y’%\,,\,\zs,aggzﬁé;xt%»mm%& o S §
Mo o LR -
. - -

m

o A i e e w R
o i 3 {) e i w > w» A ; ,-A-c.\ AT ek o
i D e i o »zt“*“w w o s 5«« S
S i o L 3 s q;w,\:\n A A

»% \:ii,:,;,g,,?,; : . . :ﬁ/’\,@ e & rsi:‘{’;,:: \:‘,“1;\ Ll e

o AN
. \,\\\“;,y;v:\,x:s(:\, ,:\'o\q e »g B ,ww’:\‘, s %M /w dkt G m i *N . {j o W ZM
: \

p I

% w

i

fak A

s
L L
S i

il @w

Wi . A v;nj;,,,\g,ai@;ﬁaww}g',’?”“ .
L . o ’"m’,\‘(j?ggz,“\;;(,v»\:’@w:\(m e \,\:v";m
&l%,;n‘wsw,:y : Lo ; i \\M&ylw,\\;ﬂ(;;ﬂ,,{g:w o
\,w i e w\ ,W o i e “N;,; rgr\(, \fv,,wjx» SR s S ”/&
E e ;@) it A A fs
S - . s e
AT it ()v \,('f»\“” : 'W' i 11'\””’”\”%, i o i
e m,/ ws)mf'r'
rwm'a/ ,,/ i AR SR,
L Wﬁf"'s’rw ﬁ%ﬂw‘ o % .
?. o 7?&"*'“?5*'“‘5"*"“»' i »w”)n\“*”ﬂ\\’\Z»’ﬁ*\i\rl’% o
S B enl\;‘(;:\\\\w,@}’ TR \'\\,‘,'“Net wa/ A
o { D -

e i s
i o (m\ e /m\ wm A
Nw¢x2:;yyruc;\m','m,{é

- , ..
m’«,rh)(\’)\,\u(‘;’(’wu\\”,x:t&) G ¢ 0 ;f,\\wg\goy\;y,,\,‘, (;\‘;ﬁ\\ i i ’r’,‘,,’fﬁ*\»&'\“”m““u v
- 7*"’&“ s 8 L W,Mm‘\iw V’:\“;a»”\i\,\:

i i M\\ i i i ! e

»vq.u wmm’mﬁu»« e o gsm,,\ e L y i

- ‘;\,\,’\; E,)(3\@;5%@1w’ts\,:;;(,;%ﬁ\\&w . ey A ek qu\\&%&}“ it T u,xz«,w

L e L

Lo qﬁ%”’ o L w L

'!WQ?W?Z’“’ ,((’,\,,‘mhx’\)\x}m o s /i i A i Fiie ;{)u; 0 .‘,“& -

- m\&f;;'\(\:3,x,n’f\”ﬁ’\f?‘mg*'j: . ?; " - o W

“w\‘ ““:{m G
e

i e i L ,( i L
f” AR | i

] «\W;:v:.»:g,\w L

. L S8 . M -

’> a ’, ; ’” i . ; s , \'\ i e

m,,' e iy G \‘/“' i
\\z;w, i ‘ H

f i L 4@@% Ly

:,7 B
L . s 9 L 4« W o o @;@
i ><'> ot il N i i G i i S i
SR o N e i G e
{1&> o e e b w%\w i e /~\»’W uw\
i Wi ¥ 7 i
o

. v e
L {/\\\,,W, Gt s »'”W)w LR i w,\,\(g B i i
§ (@ew:,&w‘}«’w'\\“’““" ﬁ;w,,;;,;u\/y(mH,,, SR, A>z i i i

w et ‘)”(‘\M\‘ o m» i V&y%&
A

%"“J e %‘ “(“”””y’;"‘ﬂ’\w SRR O w .
W’ﬁ” - ,,\,;\\@fw m\ &T X w:;»j/»’;t“ @{/);J >"wf f“aﬁ“\ z:&‘:
‘*»s’g\\\mm;y;\,,w,”ﬂ\w,\\',":',r”‘“ i Sk S o

\'«\{:" f

i ,« il

““".v”\ S

i i (1 )2(
i G DT e
O ”//” um e y.,/M G )\%\ 5
L L 4»““:4&‘:“:' . v, /»‘Aﬁ;\?axz\v
e “S”‘M . “xmww o . e
N il e %‘M( i il N“ s i
: o i

w”uv )

‘-e(' i
o i

e
b Moo .
o JW@% -
. .
. ’w*w\ ; @\I“‘ :
M‘W”y S (”‘W@QW \(5;37.1”/&%}&;%,;5" -

AV "& S

- ,“*‘“ GM ,w;,'j,i%/M»Mm:x:\,nww *\f

w\ L . L - .
i N:mum;}m{f;;“xw 'mm’%@

e uw»,, GRS M y i
: w7 e \’\\(:u \””;A:WWSAS

s - ) 5
S 'w G - i G e
/3 'ﬂ&« ol L \(M \r,,,\”H“;b(d,,:txui\ e

@\Y /» it 0 i i

die \f S
W @ _w,, o i i b

5 I’ P mm\z,;;,;v\,w, i »M(i(’\\,@’ gl e
i e R >‘ ,,3, e ;
i ’”\’:\”“ i # ’\;”\,‘:f,)(*;?""' s ey mmz
u e M "“’” ”"H

N \« ,,> w, A x & r, by o W e \m,‘, ','m v iy «;u G % T i
Wb L @) . i

1 RS e L g ’W, \(( i
(WHM u‘r@?.),” i k“”§ i v”“ A e i . P mﬂv é
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- SOURCE DESCRIPTION

This source-is a conspicuous steep sided kame knoll. ~The northwest side of
the kame is about 140 feet above the valley floor .and slopés,steeply at 1
horizontal on 1 vertical. ‘A bench about 100 feet wide surrounds.a large
portion of the kame, 50 to 70 feet below the kame top. ~On the east the bench
slopes at about 3 horizontal to 1 vertical to a.lake. .The kame top itself is

fess than 50 feet across,

Photo  looking riortheast at source,
Drill rig on Hole 116.

Drainage of the steep sided kame i5 good although massive ice lenses were
encountered in the near surface soilss The'1ow~lying terrain northwest of

the source displays polygonal ground,

The east face of the kame has been stripped of vegetation to expose the under-
lying gravel and some. thawing has taken place. . The source has been used as a

recent source of granular borrow.for local use.

"MATERIALS AND QUANTITIES

Two test holes were drilled and 1 slope exposure logged in.the source area.

Klchn Leonoff Consultants Lid.
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The drill data indicates the subsoils on the benches adjacent to the main knoll
are highly variable. No drill hole was placed on top of the main knoll because

it could not be reached by the drill rig.

The material as logged from the slope exposure in Test Hole 66 is clean, fairly
well=graded sand and gravel, with a trace of silt, and a trace of cobbles to

1 foot in diameter. Test Hole 116, located on the southern bench (as shown on

Photo No. 1) encountered 8 feet of ice-~rich silt, overlying 19 feet of massive

ice, all of which overlie gravel and sand. The hole was stopped at 43 feet due
to boulders. Test Hole 117, located on the northern bench, encountered 13 feet
of clean gravel with some sand overlying gravel and ice to a depth of 30 feet.

The moisture content of the gravel varies between 7 and 11%.

The estimated volume of recoverable material in this source is about 10,000
cubic yards. This figure is based on extending the existing pit area to include

the top of the kame. The depth of recovery was estimated at 10 to 20 feet.

CONCLUS1ONS

This source is not recommended for development on a large scale due to the
deep overburden at the north end of the source and the ground ice which

is present within the gravel stratum. Also, the materials in a kame are
likely to be extremely variable with limited lateral continuity between the
thick gravel zones. Additional drilling would be required to determine the
lateral extent of the gravel zones adjacent Test Hole 117. We consider that
this source should continue to be developed for local projects requiring a

limted quantity of good quality granular material.

Based on the test hole information available, the development of the source
should be limited to the steep sided kame area from which material has

already been removed.

After depletion of the gravel materials, any ice rich soil uncovered during
the pit operations should be protected with an insulating layer to prevent
continued thawing. The pit area should be graded to a uniform slope upon

completion of the development.

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. b

PEAT

SILT AND ICE = trace gravel

1CE ICE = with gravel inclusions

27,0 _
GRAVEL - some sand, trace silt,
31.0 rounded, brown
33.5 SAND = trace silt, clean
GRAVEL - some sand, trace silt,
rounded, ice inclusions
10% by volume
43,0
MOISTURE CONTENT - depth 2' - 8! 31.5%
- depth 27' - 30' 11.0%

depth 31' ~ 33' 21.5%
depth 35' - 40! 7.4%
Hole stopped at 43' on boulders.

Kiohn Laonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. §

0 SILT
0.5
Vx GRAVEL - some sand, trace silt, well
graded, clean, brown
13.0
ICE 15.0 ICE
Vx GRAVEL = some sand, trace silt, ice
inclusions 20% by volume
——— 22,0
ICE ICE
—_ 27,0
GRAVEL AND ICE
30.0
OI
GRAVEL - and sand, trace silt, trace
cobbles, clean, well graded
20.0

Soil profile logged from excavation exposure

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 6 - 66

GRAIN SIZE DISTRIBUTION

GRAVEL S AND "
COARSE | FINE [COARSE] MEDIUM |  FINE SILT OR Y
SIEVE__ SIZES
Ioo.l " “| 1 4| 3 l#4 #Io #20 #40#60#|00 #Z(XJ
90
N
70 Ik Depth 51=10
2 \
4
5
i \c\
40 .
N\
20 N
10 :
Py
ou .
100 10 1.0 0. 0.0 0.00i 0.0001

MOISTURE _CONTENT

GRAIN SIZE — MILUMETRES

Klohn Leoncff Consultants Ltd.




PARSONS LAKE
SOURCE No. 7

LOCATION AND LANDFORM: River terrace located 5 miles southeast of

Parsons..Lake and 3 miles west of Eskimo Lakes.
MATERIAL: GRAVEL =-and sand, trace-cobbles, trace silt.
VOLUME: Not established.

CONCLUSION: Additional test hole drilling necessary to

determine -the ‘quantity of ‘granular materials

in source,
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AIRPHOTO No. A22936-34 SCALE : |" = 500" (approx.)
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SOURCE DESCRIPTION

The source area is a low-]yihg three level fluvial terrace adjacent to the
stream which flows eastward into Eskimo Lakes. The large low terrace on the
west trends generally north-south and is roughly 1400 feet long by 600 feet
wide, The second terrace is about 5 to 15 feet higher than the westerly
terrace and trends generally east-west, measuring roughly 1600 feet long by
500 feet wide. The third and smallest terrace is situated on the east and

is roughly 700 feet square.

The flat-lying terrace areas are fairly well drained, with a few small drainage
gulleys trending southerly. Ground ice was encountered in the near surface
soils of some drill holes, Faint ice wedge polygonal patterns are also appar-

ent in some areas of the terrace.

MATERIALS AND QUANTITIES

A total of 20 holes were drilled and 1 bank exposure logged in the source area.
The soil strata underlying the source are relatively uniform although the thick-

ness of the usable material and ice conditions are more variable.

The overburden consists of organic silt, sands and peat. The thickness of
this topstratum varies between 1 and 8 feet and averages 6 feet over the source

area,

The overburden is underlain by a gravel stratum which varies in thickness from
1 to 15 feet and averages 7 feet. The moisture content in the gravel samples
tested varies from 2.8 to 7.0%, averaging about 5%. The material is a slightly
stratified, fairly well graded, gravel and sand, with a trace of silt, and
cobbles near the base of the stratum. The ice content of the gravel material
appears to range from about 5 to 20% by volume, averaging about 10%. The ice

generally occurs as inclusions, and less frequently as stratified lenses,

The gravel stratum is underlain by a succession of laminated, dark grey silts
and fine sands. The moisture content of the samples tested varies from 14.9
to 27.1%, and averages about 22%. lce in this material is usually non-=visible

and frequently well bonded.

The volume of gravel material in this source was not calculated due to insuff-

icient dritl holes.

Klohn Leonoff Consultants Ltd.
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'CONCLUS I ONS

On the basis of the drill hole information available, the development of this
source does not appear to be feasible. The depth of overburden which must be

removed is excessive compared to the volume of gravel which is present.

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 7

7 = 129
0" v 8 5 SILT - organic
ICE ICE = clear
g - g'g GRAVEL -~ some sand
ICE ICE - with sand inclusions
12.0
Vx SILT AND SAND = grey, ice inclusions
to 1/4" 30% by volume
25,08 25,0
0 SILT = organic
1.0 SILT - some fine sand
2.5
GRAVEL - 1little sand, trace silt,
cobble layer at 8', well
— 8.5 graded, brown
SILT AND SAND - laminated, grey
14,0
1.0 SILT = and sand, organic
GRAVEL ~ little sand, trace silt, cobble
layer at 9', well graded, brown
ice lenses to 1" ~ 5% by volume
10.5
14.0 SAND - some silt, fine uniform gradation, grey

Klohn Leonoff Consultants Lid.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 7 - 130

GRAIN SIZE DISTRIBUTION

GRAVEL S AND -
COARSE | FINE [COARSE] MEDIUM | FINE SILT OR CLAY
SEVE _ SIZES
100k "«é'f'! Y. Wt ) *279 *aoteo*00 00
\
90}
\
b
\
2 70 \\— Depth 1['=9"
60
¢ \
Ws
g \\
40
é i
\\'
20 s
\
0 \J-..____‘ h .
LU\
\"ln.{
0 .
100 10 1.0 o.i 0.0! 0,00l 0.000

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 1'-9! L,6%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. /

7 = 132
0! 0
0.5 SILT = organic
Vx 5.0 SILT - some fine sand
GRAVEL ~ little sand, trace silt, cobble
layer at 12', well graded, brown,
ice inclusions to 1/2" = 5% by
13.0 volume
Nbe SILT - some fine sand, grey
30.0! 30.0
7 =133
0! 0 SILT ~ organic
0.5
SAND = little silt
5.5
GRAVEL - some sand, trace silt, well graded,
brown, ice inclusions 5% by volume
——12,0
Vx SILT - trace fine sand, trace clay, grey
25,0! 25,0

Klohn Leonoff Consultants Lid.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 7 - 133

GRAIN SIZE DISTRIBUTION

GRAVEL 5 AND
COARSE | FINE [coarsE] MEDIUM |  FINE SILT OR CLAY
SIEVE__ SIZES
0ok 2% '3 38 ¥4 Fio #oo Fagteotog Fogo
\
90
\
8 \
- Depth 81~=10

70 \
geo O
o
s \
e \

40 \

N\
N\
20 b
_{\

10 ..

0

100 10 1.0 0.l 0.0i 0.00! 0.000!

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 8'-10" 7.0%
Depth 14'=16' 27.1%

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 7

7 - 134
0! 0 SILT - organic
0.4
GRAVEL - some sand, trace silt, well
graded, brown, ice inclusions
7.0 5% by volume
SAND ~ little silt, trace clay, fine
uniform gradation, ice inclusions
10% by volume
25.0% 25,0
7 =135
o' 8 L SILT - organic
* SAND - trace silt, fine
3.0 SILT - laminated, grey
5.0 GRAVEL - some sand, trace silt, brown
T Vs 7.0 SILT - organic laminations, wood chips
9.7 8.5 GRAVEL - little sand, trace cobbles,
11.0 trace silt, brown
14.0° Nbe 14.0 SAND - tittle silt, trace clay, fine

Klohn Leonoff Consultants Ltd.
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25,0!

TEST HOLE LOGS
SOURCE No. 7

—_— 3.0

—— 9.5

11.0
13.0
Vs, Vr
26.0
0
i Vx, Vs
6.0
2 Vs, Vr
16,5
Nbe
25,0

SILT - organic

GRAVEL - little sand, trace silt, well
graded, brown, ice inclusions
to 1/2" - 15% by volume

SILT - some sand, wood specks
GRAVEL - little sand, trace silt, trace
cobbles

SILT AND SAND - laminated, grey, ice
lenses to 1"

SILT - organic, ice lenses and inclusions
to I

GRAVEL ~ little samd, trace silt, trace
boulders, brown, ice lenses to
1/2" = 15% by volume

SILT - some fine sand, laminated, grey

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 7

7 - 138
1
0 8.h SILT = organic
2.0 SAND
Vx GRAVEL = little sand, trace silt,
cobble layer at 15',well graded,
rounded, brown,ice inclusions
5% by volume
- 17.0
Nbe SILT - some fine sand, little clay, grey
25.0 25.0

SILT = organic

SILT =~ some fine sand

GRAVEL - some sand, trace silt, trace
cobbles, ice inclusions 10% by
volume

SILT = some fine sand, laminated

SILT - organic

ICE=-with silt inclusions

GRAVEL - some sand, trace silt, well
graded, brown, ice inclusions
5% by volume

12.0

14,0
Kiohn Leonotf Consultants Lid.
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GRAIN SIZE DISTRIBUTION

LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 7 - 138

GRAVEL S AND
COARSE | FINE _COARSE] MEDIUM | FINE SILT OR CLAY
SIEVE  SIZES
0ok 32 02 ' 34" 3 Ha o ¥ oo ¥ao¥eoPio0 Foon
90
\
2
‘\ Defth 61=

70 = i
7 \

60
: |
wi

5
£ \

40

\
N\

20 \

10 o\

o X:

100 10 1.0 0.1 00! 0.00i 0.0001

MOISTURE CONTENT

Depth 6'-8! 2.8%
Depth 18'-25" 14.9%

GRAIN SIZE — MILUMETRES

Kiohn Leonoff Consultants Lid,




22,0!

14,0'

TEST HOLE LOGS
SOURCE No. 7

ICE

gy 13,0
Nbe
22.0
0
Vx 1.0
3.
Vx

Nbe
14,0

— 8.5

]L’OO

SILT = organic

ICE = with soil inclusions

GRAVEL - some sand, trace silt, well
graded, rounded, brown, ice
inclusions 15% by volume

SILT - some fine sand, grey

SILT « organic
SAND -~ little gravel

GRAVEL - some sand, trace silt, ice
inclusions 5% by volume

SILT AND SAND - laminated, grey

PEAT
SAND - little fine gravel, trace silt

GRAVEL - some sand, trace silt, ice
inclusions 5% by volume

SILT AND SAND - fine, grey

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 7 - 142

GRAIN SIZE DISTRIBUTION

GRAVEL SAND
COARSE | FINE |COARSE] MEDIUM | FINE SILT OR cCLAY
SIEVE SIZES ,
ookB-2EZl3M 38 *a Fo W0 Hagteothns Hang
\
90
\
\ Depth 6f-8!

-~
o
——_’-//

8

PERCENT FINER THAN
o
L~

\
40
\
4
b

20 \c)\’\

0 T

0

100 10 .O 0. Q.01 0.001 0.0001

GRAIN SIZE — MILLIMETRES

MOISTURE CONTENT

Depth 0,5'-2'  16.6%
Depth 6"'8' 5.]%
Depth 8.5'-10'" 23,8%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 7

little sand, trace cobbles,
trace silt, interbedded,
rounded, well graded

SAND - trace cobbles

little sand, trace silt, trace
cobbles, ice inclusions 10% by

SILT - some fine sand, trace clay, grey

7 = 143
0! 0 PEAT
0.7
Nbn SAND
_ 8.0
1 Vs GRAVEL -
——— 16,5
Nbe SILT AND
25.0! 25.0
7 - 144
0! SILT - organic
1.0
GRAVEL =~
volume
— 10,0
Nbe
14,01 14,0

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 7/

7 = 145

ol

SILT « organic, ice inclusions to 1"

ICE - with silt inclusions

GRAVEL - some sand, little silt, trace clay

Vx SILT ~ some fine sand, ice inclusions 25%
by volume

24,0 24,0

7 - 146

ol

SILT = organic, ice inclusions to 1"

——— 6.5 GRAVEL - some sand, trace silt

8.0
; SILT AND SAND
14,0%% 14.0
7 - 147
0 ?.0 SILT -« organic
Vx GRAVEL - little sand, trace silt, rounded,

ice inclusions 5% by volume

i —— 9.0

Vx, Nbe SILT -~ little fine sand, grey
]l"oo

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. /

7 - 282
O -
SILT = organic
2.0 GRAVEL - little medium sand, trace silt,
5.0 maximum 5', brown

Soil profile logged from bank exposure

Kiohn Leonoff Consultants Ltd.




PARSONS LAKE
SOURCE No. 8

LOCATION AND 'LANDFORM: River terrace located adjacent to the western
shores of Eskimo Lakes, 5 miles southeast of

Parsons Lake.,

MATERIAL: GRAVEL = and sand, trace silt, variable,
VOLUME 100,000 cubici yards.
CONCLUSTON: The underlying fluvial soils are highly variable.

The source 18 not recommended for .development,

AIRPHOTO No. 522936-68 SCALE : |" = 500" (approx.)

Kiohn Leonoff Consultants Ltd.
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SOURCE DESCRIPTION

This source is a broad, flat-lying terrace located adjacent to the western
shores of the Eskimo Lakes. The terrace is about 10 to 15 feet above lake
level. The terrace is post~glacial, probably related to the stream that

flows into the Eskimo Lakes immediately south of the source.

Drainage of the source is fair, with very little ground ice encountered in

the near surface soils. The area displays widespread polygonal ground.

MATERIALS AND QUANTITIES

A total of 52 test holes were drilled in this source. Three additional holes
(Test Hole 228, 229, and 230) were drilled just north of the source énd are
not covered by the air photograph. The organic silt and peat overburden
materials is 6 feet or less, although several test holes showed peat to be
about 10 feet thick. High ice contents in form of ice lenses are usually
associated with these overburden peat soils. The underlying materials are
variable and consist of interbedded sands, silts and gravels, with an ice
content estimated to be up to 25% by volume. The moisture contents of the
sands, silts and gravel materials range between 17 to 25%, 25 to 35%, and

6 to 12% respectively. The largest volume of gravel located in this source
is confined to a narrow zone extending east and west of Test Holes 223 and 224,
however, the overburden is up to 10 feet in thickness, and there is little

lateral continuity between the gravel stratum in the test holes.

The estimated volume of gravel which could be removed from this area is
100,000 cubic yards based on an average recovery depth of 10 feet. To obtain
this volume of material, an equivalent volume of stripping (up to 10 feet)

would have to be removed.

CONCLUSIONS

Development of this source is not recommended because of the limited volume of
gravel material available and the excessive stripping which must be removed

to expose the gravel.

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 8

8 - 203
]
0 e — g 5 SILT - organic
"0 SILT
Vx 5.0 SAND - little silt, organic laminations
Vx GRAVEL - some sand, trace silt, trace clay,
well graded, grey, ice inclusions
10.0 to 3''-15% by volume
Vx SAND - trace silt, trace clay, grey
16.0
Nbe SILT - little fine sand, trace clay, grey
30.0' 30.0
8 - 204
1
R 0 PEAT
e ,....4.‘} 2'0
II"III Vs,Vx SILT - trace fine sand, organic laminations,
5.0 grey
Vs,Vx SAND - some silt, organic laminations, grey
8.5
Vx GRAVEL - some sand, trace silt, trace clay,
well graded
———reee 14,0
Nbe SILT = ice inclusions 25% by volume
—_ 18.0
Nbe CLAY - trace silt, trace fine sand, laminated,
black
30.0' 30.0

Kiohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. &

PEAT

Vx,Vs SILT - some clay, little fine sand,
' organic laminations, grey

30.0! 30.0

MOISTURE CONTENT = depth - 0' - 10'  29.5%
8 - 206 ' - depth - 10' - 20' 32.1%
- depth - 20" - 30' 34.2%

0! 0
ket N PEAT
Ve ) —_— 3.0
SILT - trace fine sand, grey
- 5.0
7.5 GRAVEL - some sand, trace silt, trace clay,
) ice inclusions 10% by volume
SILT - little fine sand, ice inclusions 25%
by volume
14.0' 14.0
8 - 207
1
0 Y PEAT
3'0 SILT
Nbe SAND -~ little fine gravel, trace silt
6.5
Nbe SILT - trace fine sand, grey, ice inclusions
20% by volume
14.0° 14.0

Kiohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 8

& - 208
0
PEAT - and silt, ice inclusions to 1"
— 7.5
GRAVEL - some sand, trace silt, trace clay,
well graded, brown, ice inclusions
— 13.0 15% by volume
Nbe SILT - some fine sand, frace clay, organic
laminations, grey
20.0
MOISTURE CONTENT - depth ~ 0' - 5'  49.5%
& - 209 - depth - 7.5'- 12! 8.9%
o 0 - depth - 15' - 20! 28.5%
—_— PEAT
0.5
Vs ,Vx SILT - and sand, trace clay, organic
laminations, wood specks, laminated, grey
14.0" I 14.0
8 - 210
0! : 0
T e ——
0.5 PEAT
Vs SILT - trace fine sand, grey
AR — 6.0
% e 8.0 GRAVEL - some sand, trace clay
SILT - little fine sand, grey
14.0! 14,0

Kiohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. §

8 - 21

SILT - organic

SILT - little fine sand

GRAVEL - some sand, interbedded
SILT - little fine sand

GRAVEL - some sand, trace silt

oWt N O O
v © Ow

SAND - and silt, trace gravel, coal specks,
slightly stratified, ice inclusions
to £''-25% by volume

20.0' 20.0
8 - 212
— 0 SILT - i
0.5 organic |
Nbn SAND - little silt, fine, brown
p— g:g | GRAVEL - some sand, trace silt, grey
Nbn SILT - little fine sand, laminated, grey
14,0

MOISTURE CONTENT - depth ~ 1.0'- 5.0' 12.5%
- depth - 10 '- 14'  33.5%

™ 0.5 SILT - organic
' SAND - organic specks

SAND AND SILT - laminated, ice inclusions 25%
by volume

GRAVEL - some sand, trace silt, grey

4_1

Nbe SILT - little fine sand, grey
14.0! 14.0

Kiohn Leonoff Consuitants Lid.
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TEST HOLE LOGS
SOURCE No. §

8 - 214
1
0 g 3 SILT - organic
Vx GRAVEL - some sand, trace silt, organic specks,
ice inclusions 10% by volume
4.5
Vx,Nbe SAND - little silt, laminated, grey
14.0° 14,0
§ - 215
]
0 — g 3 SILT - organic
Nbe SAND - little silt, trace gravel, organic
laminations, brown
9.0
ICE 11.0 ICE
14.0° Nbn 14.0 SILT - trace fine sand, organic laminations
8 - 216
)
0 3 g 3 SILT - organic
SAND - some fine gravel, trace silt, clean
6.0
SAND AND FINE GRAVEL - trace silt, stratified,
interbedded, ice
12.5 inclusions 25% by volume
14.0' 14,0 SILT - grey

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 8
8 - 217
1
0 3_2 SILT - organic
SAND - little silt, trace fine gravel,
slightly laminated
14.0' E 14.0
8 - 218
]
0 8 3 SILT - organic
2:0 SAND ~ clean, brown
GRAVEL - and sand, trace silt, clean, well
graded, ice inclusions 15% by volume -
8.0
SAND - trace silt, grey
10.5
11.5 GRAVEL - some sand, trace silt, grey
SAND - little silt, fine uniform gradation,
laminated, grey
— 18.0
— 20.0 SILT
CLAY - some silt, ice inclusions 15% by volume
25.0" 25.0
8 - 219
0! .
8 2 SILT = organic
2'5 SAND - trace silt, trace fine gravel, brown
A.O GRAVEL - some sand, trace silt, fine, rounded
SAND - little silt, trace fine gravel, organic
laminations, ice inclusions
14,0! 14,0
Kiohn Leonoff Consuitants Ltd.
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TEST HOLE LOGS

SOURCE No. §
5 - 220
0! 0

0.3 SILT - organic

SAND ~ little silt, trace sand, laminated,
ice inclusions to %"
8.0
Nbe SILT - little fine sand, grey
14.0! | 14,0
MOISTURE CONTENT - depth 2' -~ 8! 12.0%
8 -2 - depth 8' ~ 14' 31.1%
OI

1.0 SILT - organic
SILT - organic laminations, grey

6.0
GRAVEL - some sand, trace silt, trace cobbles,

8.5 brown
SAND - little silt, trace clay

11.5
GRAVEL - some sand, trace clay, ice inclusions

10% by volume

17.0
SAND AND SILT - organic laminations, wood chips

21.0
GRAVEL - some sand, trace silt, ice inclusions

20% by volume

28.0

CLAY -~ and silt, trace fine sand, grey
32,0 32.0

Klohn Leonoff Consultants Lid.




Nbe

Vx

TEST HOLE LOGS
SOURCE No. 8

15.0

26.0

31.0
34,0

36.0
38.0

Ly, 0

4L8.0

60.0

PEAT

SAND -

SAND -

GRAVEL

SAND -

GRAVEL

SAND -

GRAVEL
SAND -

GRAVEL

SAND -

SAND -

some silt, trace fine gravel, grey

little silt, trace clay

~ some sand, trace silt, interbedded,
ice inclusions to %''-15% by volume

little fine gravel, trace silt, grey

AND SAND - little silt, grey

little silt, fine uniform gradation

- some sand, trace silt, fine
little silt

AND SAND - trace silt, fine, ice
inclusions to #'~15% by volume

trace fine gravel

and gravel, trace silt, fine pea sized
gravel.

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 8 - 222

GRAIN SIZE DISTRIBUTION

GRAVEL "5 AND
COARSE | FINE RSE| MEDIUM | FINE _ SILT OR CLAY
SIEVE__SIZES
100 "ol ;P q 3 'H#, #|D 3* 20 #4“9#60#|00 #2m
[y
90
\ }]E Dépth T67=2
\ \ N

70 il
z VN a\
K 60 \ N\
§s 'R EAN b
: o

oDt in A 360 T

A\
ptih| 1G"+12'1 \
2 AN \
%)1

10 d

0

100 10 1.0 0.l 00! 0.00! 0.000!

MOISTURE CONTENT

Depth 10'-12'  5,5%
Depth 16'=20'  17.4%
Depth 38'-4L4'  16.8%
Depth L48'-60! 11.6%

GRAIN SIZE — MILLIMETRES

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 8

8 - 223
]
0 WAL ] 8 5 SILT - Orgal‘lic
CLAY - some silt, organic laminations, ice
inclusions 25% by volume
/ 8.5
10.0 SILT - some fine sand, some clay
GRAVEL - some sand, trace silt, stratified
14,0
SAND - and gravel, trace silt, ice
inclusions to %"
20.0
22.0 GRAVEL - some sand, trace silt
SAND - and gravel, trace silt
25,0 ‘
SILT AND SAND - organic laminations, fine
30.0' 30.0

Kiohn Leonoff Consultants Ltd.




Nbe

Vx

Vx

TEST HOLE LOGS
SOURCENQ8

14.0

19.0

26.0

4.0

MOISTURE CONTENT

SILT - organic

SILT - some clay, little fine sand, organic
laminations, grey

GRAVEL - little sand in interbedded lenses,
trace silt, ice inclusions to "

SAND ~ trace gravel, trace silt

SAND AND GRAVEL - little silt, coal specks,
interbedded, ice inclusions
20% by volume

SAND - little fine gravel, little silt, coal
specks, stratified

- depth - 1' - & 28.2%
- depth - 14' -~ 19'  9.4%
- depth - 19' - 26' 7.2%
- depth -~ 26' - 35!' 11.7%

Kilohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 8
§ - 225
0 ! ST VA 0 - .
%_ ICE 0.5 ?éIET organic
/ Vx -3 H 11
m.4%% h.5 CLAY AND SILT - ice inclusions to 3
i — 5.5 GRAVEL
Nbn,Vx SAND - little silt, organic laminations, coal
specks, fine uniform gradation, grey
25.0' 25.0
8 - 226
1
0 KSRy ? 0 SILT ~ organic
7/////% Vx 3'0 CLAY AND SILT - organic laminations, grey
Vx,Vs
Nbe SAND « little silt, little clay, wood specks,
grey, ice inclusions & lenses 25% by
volume
30.0' 30.0

Klohn Leonoff Consultants Ltd.
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LABORATORY
TEST DATA

TEST HOLE-SOURCE No. § - 225

GRAIN SIZE DISTRIBUTION

GRAVEL SAND S T CLAY
COARSE | FINE _[COARSE] MEDIUM |  FINE ILT OR
SEVE_SIZES -
ool 3z 3d 3 *a  *10 *20 *ao*eo¥io0 *a00
90 X
\

Depth|6'-25" =

70 )

el

Z
E
- \
E 40 )
\

20 A\

10 W

20 10 1.0 ol 0.0l 0.001 0.000!

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 6'~14? 25.9%
Depth 20'-25'  29.9%

Klohn Leonoff Consultants Ltd.



8 - 227
0"

TEST HOLE LOGS

SOURCE No. §

Nbn

MOISTURE CONTENT = depth - 1' = &'  29.9%

-

0o
Wﬁﬁfﬁﬂ —— 1.0
Vx
k.o

PEAT

SILT AND CLAY

SAND - trace gravel, trace silt, slightly

30.0' £ 30.0
8§ - 228
0" o 0
N Nbe ™ 1.0
PN VX 2.0
_— 4.0
5.0
Vx
30.0' 30.0

SILT -
CLAY -
SAND -
GRAVEL

SAND -

stratified, grey

- depth - 10' - 15" 11.8%
- depth - 25' - 30' 10.2%"

organic

some silt

trace silt, brown

AND SAND

little silt, trace gravel, trace

cobbles, trace clay, organic
laminations, ice inclusions 10% by
volume

Klohn Leonoff Consultants Ltd,
I —————— e



TEST HOLE LOGS
SOURCE No. 3

8 - 229
]
0 —_— g 3 SILT = organic
SAND - trace fine gravel, trace silt, brown
6.0
Nbn SILT - and clay, little fine sand, laminated,
grey
4.0 | 14.0
8 - 230
o' %
— g 2 SILT - organic
SAND - little stratified gravel, trace silt,
trace clay, ice inclusions 5% by volume
30.0' 30.0

Klohn Leonoff Consultants Lid.
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8 - 23]
ol
Nbn
Vx
Nbn
30.0!
8 - 232
ol
Vx
Nbe
|
30.0!

TEST HOLE LOGS
SOURCE No. 3

15.5

21.0

24,0

30.0

5.5

12.0

30.0
Klohn Leonoff Consultants Ltd.

PEAT
SILT AND CLAY - some fine sand

GRAVEL - little sand, trace silt, trace clay,
grey

SAND - little silt, trace gravel, fine

SILT AND SAND - grey

SILT - trace clay, trace sand

PEAT

SILT - some fine sand, ice inclusions to %'-
20% by volume

GRAVEL - little sand, trace silt, trace clay,
ice inclusions 10% by volume

SILT - and fine sand, laminated, grey




TEST HOLE LOGS
SOURCE No. 8

18.0

26.0

33.0

36.0

k3.0
4s.0

PEAT

GRAVEL - some sand, trace silt, well graded,
ice inclusions 5% by volume

SAND - little fine interbedded gravel, trace
silt, wood specks, grey

GRAVEL - and sand, trace silt, grey, ice
lenses to 2"

SAND - trace silt, trace clay, grey, fine

SAND AND GRAVEL - trace silt

SAND -~ fine

Klohn Leonoff Consultants Ltd.




LABORATORY
TEST DATA

TEST HOLE-SOURCE No. 1 - 233

GRAIN SIZE DISTRIBUTION

T GRAVEL §AND | o
COARSE | FINE [COARSE| MEDIUM |  FINE SILT OR CLAY
SIEVE _ SIZES
0ol " "3 3 l#¢ #ID #?o #40#60#“.)0 #zm
90 Wi
i
Depth 10'~1K!
70 \
z .
60
E {
5
e ‘(\
40
AN
%
l\(‘
20 [ ™.
X
10
N
o P
100 10 1.0 0.1 0.0! 0.00l 0.000I

GRAIN SIZE — MILUMETRES

MOISTURE CONTENT

Depth 10'~15" 8.4%
Depth 20'=-24' 22.5%

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS

SOURCE No. 8
0
2.0 PEAT
SILT AND SAND - organic laminations, grey
9.0
GRAVEL - some sand, trace silt, well graded,
13.0 grey, ice inclusions to "
Nbe SILT - and fine sand, trace gravel in pockets,
coal specks, grey
30.0!' 30.0
0
PEAT - ice inclusions to 1"
i0.0
SILT - trace sand, wood specks, ice lenses
13.0 and inclusions to 1"
14.0 GRAVEL

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS

SOURCE No. §
& - 236
0! T 0
ﬁﬁ% A — 10 PEAT
Nbe SILT - some fine sand, laminated, grey
10.0 .
11.0 GRAVEL AND SAND - ¢race silt
12.0 SAND - little silt, grey
GRAVEL - some sand, trace silt, trace clay
15.0
Nbe, Vx SILT - some fine sand, trace clay, grey
25.0' 25.0
8 - 237
0! 0
0.5 PEAT
SAND - trace silt, brown, ice inclusions
20% by volume
15.0
GRAVEL, - some sand, trace silt, trace clay,
18.0 well graded
Nbe SILT - some fine sand, grey
30.0' 30.0

Kiohn Leonoff Consuitants Ltd.




TEST HOLE LOGS
SOURCE No. §
0 SILT - organic
0.5 g
SILT - grey, ice inclusions to %"
5.0
8 SAND - trace silt, organic laminations, brown
.0
GRAVEL - little sand, trace silt, well graded,
ice lenses to 2" '
15.0
SAND - trace silt, grey
25.0
GRAVEL ~ and interbedded sand lenses,
rounded, fine, ice inclusions to 3
36.5
SAND - little gravel, coarse
Lo.o
8 -~ 239
0! 0
0.5 PEAT
Vs, Vx SILT - ice inclusions and lenses to 1"
5.0
GRAVEL - some sand, little silt, interbedded,
ice inclusions 10% by volume
12.0
Nbe SILT - little fine sand, trace clay, grey
5.0 25.0
Klohn Leonoff Consultants Ltd,
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TEST HOLE LOGS
SOURCE No. §

8 - 240 ‘
]
0 — 5 PEAT
SILT - trace sand
—_—— 5.0
Nbn SAND - little silt, organic laminations, grey
14.0
8 - 241
0
1.0 SILT - organic
SILT - trace sand, grey
g'g SAND - some silt, grey
6.0 GRAVEL - some sand, some silt, rounded
SAND - trace silt, grey
30.0
8 - 242
]
0 - g 5 SILT - organic
4.0 SILT - some fine sand
SAND - and gravel, trace silt
e 6.5
SAND - trace silt, trace fine gravel
14.0' 14,0

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 8

8 - 243
o' 0
SILT - organic, ice rich
6.0
GRAVEL - little sand, trace silt, well graded,
rounded, brown, ice inclusions 10%
by volume
15.0
Nbe SILT - some clay, trace sand
25.0' 25.0
8 - 244
o' 0
@m — 0.5 PEAT
Vx SILT - trace clay, trace sand, ice inclusions
to ¥''-25% by volume
—_— 11.5

Nbn SAND AND GRAVEL - trace clay, trace silt,
interbedded, grey

28.0
30.0

SILT -~ some fine sand

Kiohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 8

8 - 245
o' 0

qHﬁmﬁg 0.5 SILT - organic

Vs SILT - trace sand, grey

GRAVEL - some sand, some silt, fine

— 14,0
Nbe SILT - some clay, black
25.0" ' 25.0
MOISTURE CONTENT ~ depth 5' - 9 29.9%
8 - 246 ' - depth 9' - 14! 8.4%
- depth 14' - 20! 31.9%
0! 0
— 0.5 PEAT
Vx SILT - ice inclusions to 4"
g'g GRAVEL ~ some sand, trace silt
Nbe SAND - trace silt, trace gravel in interbedded
layers, clean, brown
25.0' 25.0

Kiohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. §

8 - 247

1.0 PEAT
CLAY - and silt, black, ice inclusions to %"

5.0
GRAVEL - little sand, trace clay

7.5
SAND - trace silt, brown, clean, ice

inclusions 20% by volume

22.0

GRAVEL - some sand, trace silt, interbedded,
grey, ice inclusions 15% by volume
30.0
8 - 248
E 0 SILT - or ic
#ﬂﬂﬁﬂ"“‘“ﬁ:::::: 0.3 organi
Vx SILT - little fine sand, trace clay, ice
inclusions to %"
— 20 GRAVEL - and Interbedded sand & silt
Nbe SAND - some silt, organic laminations, grey
20.0

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS

SOURCE No.8
8 - 249
o' 0 .
0.5 SILT - organic
SILT - trace fine sand, ice inclusions to %"
Eam— g'g GRAVEL - and sand, trace silt
SILT ~ some fine sand - grey
— 1.0
13.0 GRAVEL - some sand, trace silt
SAND -~ little silt
18.0
Nbe SILT = little fine sand, laminated, grey
22.0' 22.0
§ - 250
40! — 0 . .
ﬂﬁﬁﬂ 0.5 SILT = organic
Vx SILT - trace fine sand, ice inclusions to 3"
10.5
GRAVEL - some sand, trace silt, well graded,
ice inclusions 10% by volume
22.0
24.0 SAND = trace silt, clean, brown
Nbe SILT - trace fine sand, grey
30 . 0 ! 30 . 0
Kilohn Leonoff Consultants Lid.
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30.0' &

Vx

Vx
Nbe

TEST HOLE LOGS
SOURCE No. g

-0 0
o OV

o O

19.0

22.5

30.0

SILT = organic
ICE
SILT =~ organic

SILT - some fine sand, trace gravel, organic
laminations

GRAVEL - little sand, trace cobbles
SILT = trace fine sand, trace clay, black

SAND AND GRAVEL - trace silt, stratified

SAND - trace silt, brown, well graded

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. &
8 - 252
0' 0
0.5 PEAT
SILT .- trace sand, grey
4.5
GRAVEL - some sand, trace silt, fine, brown
9.5
SAND ~ little silt, organic laminations, fine
11.5 . :
uniform gradation
GRAVEL - some sand, trace silt, trace clay,
interbedded, ice inclusions to #''-
15% by volume
31.5
Nbe SILT - little fine sand, grey
440.0" 4o.o
8 - 253
OI
1.0 PEAT
SILT - some sand, organic laminations, ice
ice inclusions to 1"
9.0
SAND - some silt, organic laminations, grey
14,0 14.0
‘ Kiohn Leonoff Consultants Ltd.



TEST HOLE LOGS
SOURCE No. §

8 - 254
ol
1.0 PEAT
4.0 SAND - some silt, ice inclusions to %"
GRAVEL - little sand, trace silt, rounded,
well graded
12.0
SAND -~ trace silt, grey, ice inclusions 20%
by volume
:g:g GRAVEL - and sand, stratified
0. 0! 20.0 SAND - trace silt
8 - 255
o' 0
0.5 PEAT
SAND - some silt, trace stratified gravel,
brown
20.0
SILT - some fine sand, trace gravel, grey

30.0! 30.0

Kiohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No. 3

8 - 256
0! 0
SILT -~ organic
5.0
6.5 SAND - some silt, fine, grey
GRAVEL - some sand, trace silt, well graded,
10.0 grey
SAND - trace silt, trace fine gravel, trace
cobbles
28.0! 28.0
8 - 257
o' 0 .
0.3 SILT - organic
Nbn : SAND - trace stratified gravel, trace silt,
organic laminations
14.0" 14,0

Kiohn Leonoff Consultants Ltd.

e S




LOCATION ‘AND -LANDFORM:
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PARSONS LAKE
SOURCE No. 9

A high river terrace located 5 miles. southeast

of Parsons . Lake and 2 miles west of Eskimo Lakes,
GRAVEL = and sand, trace 'silt, variable,
50,000 cubic vyards,

Development 15 not.reécommended due to the variable
overburden materials,.and the-relatively thin

underlying gravel stratum,

o

Ll 3
e

i

e

e . yéw,i’\\:af;;;f i
A TG G
i i ; i w;\t;/“@ 5

‘-& i
| o

.
K ‘:\%\\?
S

i
i i) R

L Bt : b i
m(,\ L : o T
g o e
SRR 4 x G
R i A N

AR
e
: vw«y@‘fm i
r‘ﬂz‘@“%}p 0

-

ii% R
AR 3 o
ks A

e
B G
Suae il
B A

i

ik
S e
G i
?\\“:n‘mzax@é}ﬁ ‘ A

e

e

i
d‘gg;,‘z":m,»,\vt:m,?%ﬁz’:’;%lﬂ.;;i/:/" P
Wi
e .
A R e i A
L o
o 0

i

R

SCALE : |" =500 (approx.)

Klohn Leonoff Consultants Ltd.




SOURCE DESCRIPTION

The source area is a high river terrace located along a small stream about 1.5
miles upstream of the Eskimo Lakes. |t is roughly 700 feet square, and flat
except for a central north-south trending ridge which is 5 to 10 feet above the
surrounding terrace. It is bounded by lower terraces to the south, east and
west, and by a higher terrace (Source 4) to the north. The 50 foot high banks

bounding the south end of the source slope at about 2 horizontal to 1 vertical,

Drainage of the source is fair, with 5 feet of ground ice encountered in the
upper 8 feet of two of the test holes. Faint ice wedge polygonal ground is

apparent on the ground surface,

MATERIALS AND QUANTITIES

A total of 9 holes were drilled in the source area. The soil conditions at the
source are relatively consistent, with a thick organic cover, overlying a gravel

and sand stratum, all of which overlie a sequence of laminated sands and silts,

The organic cover is comprised of silt and peat, and varies in thickness from 1
to 10 feet. The gravel and sand stratum ranges from 2 to greater than 12 feet
in the central ridge, and from 1.5 to 9.5 feet on the lower part of the terrace,
The moisture content of the gravels range between 5 and 10%. The ice volume

is estimated to be about 10%.

At depth the materials are laminated silts and fine sands with moisture content
around 30%.

The estimated volume of gravel and sand in this source is 50,000 cubic yards.

CONCLUS IONS

Due to the variable and thick overburden materials, and the thin underlying

gravel stratum, development of this source is not recommended.

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. §

0

SILT ~ organic, ice inclusions to 1/2"

5.0

2.0 GRAVEL - some sand, trace silt, brown
SAND = trace gravel, trace silt, ice

10.0 inclusions 10% by volume
CLAY - some silt, trace fine sand, laminated

30.0

MOISTURE CONTENT - depth 7' - 10' 11.2%
- depth 15' - 20' 30.2%

0 SILT - organic
2.0
GRAVEL - and sand, trace silt, stratified,
grey, ice inclusions 0% by volume
14,0

Hole terminated at 14.0' due to sloughing

MOISTURE CONTENT ~ depth 2' - 12! 7.1%

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 9

9 =72
0' pEw 0 SILT - organic
et 2o 1.0
GRAVEL - some sand, trace silt, ice
inclusions 5% by volume
——————— 700
SAND - trace silt, ice inclusions 10%
by volume
14.0 Vr :z:g SILT - little clay, grey
MOISTURE CONTENT - depth - 1' - 7' 8.2%
9~73 ~ depth - 7' - 12' 11.7%
ol
SILT = organic
ICE ICE - with soil inclusions
~ 7.5 GRAVEL - some sand, trace silt
— 9.0
Nbn SILT - some clay, some fine sand,
laminated
30,01 30.0
MOISTURE CONTENT - depth - 10' - 15' 32.9%

- depth - 20' - 25' 28.2%

Klohn Leonoff Consuitants Ltd.
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TEST HOLE LOGS
SOURCE No. Y

30.0"

9 =175

ol

Vx

Nbe

30.0

14,0!

Nbn

12.5
14,0

SILT - organic

GRAVEL - some sand, trace silt, well
graded, brown

SILT ~ and fine sand, little clay,
Taminated

SILT « organic

SILT AND ICE - organic laminations

GRAVEL - some sand, trace silt, well
graded, brown to 8', grey
below 8'

SILT - some fine sand, grey

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. Yy

9 - 76
o!
ICE
- 6.0
Vx, Vr, Vs
— 10.0
— 15,0
30.0
0
1.0
——e 1005
30.0

SILT = organic

ICE <« clear

SILT ~ some sand, ice 40% by volume
GRAVEL - some sand, trace clay, trace silt,

well graded, clean

SAND = and silt, laminated

SILT = organic

GRAVEL - some sand, trace silt, well
graded, clean, brown, ice
inclusions 5% by volume

SILT - some fine sand, trace clay, grey

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 9

SILT - organic
1.0
GRAVEL - some sand, trace siit, well
6.0 graded, clean, brown
SILT = trace fine sand, trace clay, trace
10.0 cobbles, grey
SAND = trace silt, fine, grey
14,0 '

Klohn Leonoff Consultants Lid.
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LOCATION AND LANDFORM:

MATERIAL:

VOLUME:

CONCLUSTON:
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PARSONS L AKE
SOURCE No. 10

A kame ina broad glaciofluvial outwash plain

located. 1 nile east

Parsons. Lake,

GRAVEL
SELT /AND

some. sand,

ICE
Not caleulated.

Not recommended for

overburden; -massive

materials,
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SOURCE DESCRIPTION

This area is a gently rolling low kame located in the glaciofluvial outwash
plain at the northeast corner of Parsons Lake. It is about 600 feet wide in

the north, 300 feet wide in the south, and about 1400 feet long.

Drainage of the source is fair, but massive ground ice was encountered in the
near surface soils of some test holes. The surrounding low-lying areas con-

tain many small lakes and polygonal patterned ground.

MATERIALS AND QUANTITIES

A total of 7 holes were drilled in the source area. The subsoils are variable
and ice~-rich., Three of the seven holes encountered a gravel stratum 21 to 37
feet thick underlying a 3 to 11 foot thick organic silt cover. The gravel
material is clean, welli~graded with some sand, trace silt and trace cobbles.
However, in 2 of the holes the gravel stratum overlies massive ice up to 18 feet
in thickness; and in one hole, ice lenses up to 2 inches thick occurred with the
gravel stratum. The moisture content of the gravel is 6 to 8%. The remaining

L holes encountered silts from the surface and massive ice from 1 to 23 feet
thick.,

CONCLUS 1ONS

This source is not recommended for development. Any development will expose
large areas of ground ice which would necessitate extensive restoration for

a very limited volume of usable gravel material.

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCE No.1 0

10 - 90
0! —— 0 SILT = organic
ICE 0.5 ICE
Vx 1.5 SILT = trace fine sand
5.0
7.0 GRAVEL ~ little sand, trace silt
9,0 SAND
GRAVEL ~ little sand, trace silt, trace
boulders, well graded, brown,
ice inclusions 10% by volume
26.0
ICE ICE =~ with soil inclusions
Ly, 0! LL,0
MOISTURE CONTENT - depth 1.5' - 5! 32.1%
- depth 9' - 15! 8.7%

Klohn Leonoff Consultants Ltd.



TEST HOLE LOGS
SOURCE No. 1 0

10 - 9]
0 0
R ICE 0.5
2,0
Vx
—_ 110
3 Vx
—— 35.0
| Nbn 37.0
if Vx
0 — 41,0
45,0! 45,0

SILT =~ organic
ICE

SILT - trace gravel, trace sand, trace
clay, organic specks, ice lenses
to 1/2" = 25% by volume

GRAVEL

some sand, little silt, trace
boulders, well graded, ice
inclusions 15% by volume

SAND - some silt, grey

GRAVEL = some sand, trace silt, ice
inclusions 10% by volume

SAND ~ some gravel

MOISTURE CONTENT - depth 3' - 10! L2.2%

- depth 12' ~ 20' 7.8%
- depth 30' - 35! 6.2%
- depth 41' - 45! 12.6%

Klohn Leonoff Consultants Ltd.



TEST HOLE LOGS
SOURCE No. 1 0

SILT -~ organic

SILT - some fine sand

ICE {CE - with soil inclusions
22,0 SILT - some fine sand
24,0
GRAVEL = some sand, little silt, ice

inclusions to 1/2" = 20% by
volume

29.0

10 = 93
o' SILT - organic
SILT - little gravel, trace sand, ice
inclusions 30% by volume
ICE ICE = with soil inclusions
. 29.0 SILT - trace sand, ice Inclusions 30%
30.0 30,0 by volume

Klohn Leonoff Consultants Ltd.




TEST HOLE LOGS
SOURCE No. 1 0

10 - 94
o! 0
SILT = organic
2,0
3.0 SILT
ICE
- 5.0
— 7.0 SILT = organic
SILT = trace cobbles, trace sand, ice
inclusions to 1/2" - 30% by volume
14.0 14,0
10 - 95
1
0 0 SILT = organic
ICE g'g ICE = with soil inclusions
Vs SILT ~ trace sand, trace gravel, ice
lenses to 2"
]l"tol ]l'ao

MOISTURE CONTENT - Depth 3' - 14' 37.7%

Kiohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 10

10 - 96
]
0 Y SILT - organic
3.0 SILT -« little gravel, trace sand
Vs, Vx GRAVEL = some sand, trace silt, well
graded, rounded, ice lenses
to 2!
E— Lo.o
42,0" ICE 42,0 ICE

MOISTURE CONTENT - depth 3' - 10" 8.5%
- depth 15'- 25' 7.6%
- depth 35'- 40' 9.9%

Klohn Leonoff Consultants Ltd,
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TEST HOLE LOGS
SOURCE No. 1 0

? 0 SILT - organic
* SILT - some gravel, trace sand
GRAVEL - little sand, little silt, grey,
ice inclusions to 1/4" = 15% by
11.0 vo lume '
14.0 SAND - some gravel, little silt, well
* graded
GRAVEL =~ and sand, trace silt, well
graded, ice inclusions 15% by
vo lume
25.0
ICE
— 33.0
GRAVEL - some sand, trace silt, well graded
k1,0
ICE = with soil inclusions
4h,0

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCE No. 1 (

10 - 98
0! sy SILT =~ organic
55 — .0
Vs, Vx SILT - little gravel, trace sand, ice
40% by volume
8.0
ICE ICE - with gravel pockets
w— 12,0
Vx GRAVEL - some sand, trace silt
— 21,0
Nbe 23.0 SAND AND SILT
Vx GRAVEL - some sand, little silt, grey,
ice inclusions 15% by volume
———— 34,5
Nbe 36.5 SAND AND SILT
38.0' 38.0 GRAVEL - little sand, little cobbles

Klohn Leonoff Consultants Ltd.
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PARSONS LAKE
SOURCE No. 11

LOCATION AND -LANDFORM: Anoutwash or morrainal. feature in a broad
glaciofluvial vutwash plain located 1.mile

east of the northeast corner of Parsons Lake.
MATER {AL: fee=rich 5115, sands -and. gravels.,

VOLUME: Not calculated,

CONCLUSTON: Development is not recommended because . the

5

materials are generally ice-rich-and Tow

gquality,
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SOURCE DESCRIPTION

This area is a broad, gently rolling glaciofluvial outwash plain at the
northeast corner of Parsons Lake. It is about 700 feet wide and 2000 feet

long, and adjacent to a small lake,

Drainage of the source is fair, but massive ground was encountered in the near
surface soils of many test holes. Faint polygonal ground is apparent in parts

of the area.

MATERIALS AND QUANTITIES

A total of 13 test holes were drilled in this source area. The overburden is

up to 8 feet in thickness and overlies one or more gravel layers which are
present at various depths below the ground. The gravel strata are generally

10 feet or less in thickness and separated by high ice content silt layers,

In one location (Test Hole 11-110), outside the source area outlined on the

air photograph, gravel up to the 60 foot depth was encountered, however, this is
an isolated case as another Test Hole (No.11=111) drilled in the same area
showed thin gravel layers separated by massive ground ice, to the 42 foot

depth., The moisture content of the gravel and silt is about 10% and 35%

respectively,

CONCLUSIONS

Development of this source is not recommended because of the extreme variation
in the thickness of the gravel, the presence of silt deposits and ground ice

encountered in most of the test holes.

Kiohn Leonoff Consuitants Lid,



1 - 99

44 0"

|

ICE

TEST HOLE LOGS
SOURCENo. 11

0.5 SILT *.organic
GRAVEL - little sand, little silt, grey
7.0
8.0 SILT
'
ICE - with soil inclusions
k4.0

MOISTURE CONTENT - depth 2' - 7' 10.1%

Klohn Leonoff Consultants Ltd.
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L4, 0!

ICE

N

TEST HOLE LOGS
SOURCE No. 11

8.0

11.5

13.5
15.0
16.0
17.5
18.5
20.0

24,0

by, o

SILT - organic

GRAVEL - some sand, trace silt, trace clay,
well graded, brown, ice inclusions
5% by volume

SILT - some sand

GRAVEL - some sand, little silt

SILT

GRAVEL.

SILT

GRAVEL

SILT - some sand

GRAVEL - some silt, trace sand, ice lenses

ICE ~ with soil inclusions

MOISTURE CONTENT - depth 1' - 8' 9.7%

- depth 8' - 11' 33.7%

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS
SOURCENo. 11

0! 0
SILT - organic
2 CeLn VX 10.0 GRAVEL -~ little silt, trace sand
Vx SILT - some sand, little interbedded gravel,
ice inclusions 20% by volume
24,0
SILT, CLAY, SAND - trace gravel, till-like
30.0' 30.0
MOISTURE CONTENT - depth 0' ~ 8! 1.92.7%
= depth 10' -~ 20! 39.2%
11 - 102
0! 0 .
T 0.5 SILT - organic
GRAVEL = little sand, little silt, grey
7.5
ICE ICE - with soil inclusions
30.0! 30.0

Kiohn Leonoff Consultants Lid.
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TEST HOLE LOGS

SOURCENo. 11
11 - 103
o' 0
4 SILT - organic
3.0
GRAVEL - some silt, trace sand, trace clay,
6.0 brown
7.0 ICE - with soil inslusions
GRAVEL - little sand, little silt, brown
17.0
Nbe SILT - little sand, trace fine gravel
LI 22.0
MY Vx GRAVEL - little sand, trace clay
' 25.0
[CE ICE AND SILT - little gravel
34.0
GRAVEL - some sand, trace silt, ice inclusions
20% by volume
hi.o0
SAND AND SILT
Ly 0
GRAVEL
47.0
$9.0" 49.0 SAND AND SILT

Klohn Leonoff Consultants Lid.
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TEST HOLE LOGS
SOURCE No. 11

11 - 104
1
0 ? 0 SILT - organic
3.0 GRAVEL - some silt, trace sand
L.o SILT - some gravel, trace sand
GRAVEL - some silt, little sand, interbedded,
ice inclusions 15% by volume
10.0
SILT - trace sand, trace fine gravel
16.0 N
GRAVEL - some sand, little silt, grey
22,0
23.0 ICE - with soil inclusions
GRAVEL - little sand, little silt, trace
cobbles :
33.0
SILT - some sand, some fine gravel
44 0! 4,0

Klohn Leonoff Consultants Ltd.
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TEST HOLE LOGS
SOURCENo. 11

SILT - organic

GRAVEL - some silt, little sand, ice
inclusions 40% by volume

SILT - trace sand, trace gravel, ice
inclusions 15% by volume

GRAVEL - some silt, little sand

Nbn . SILT - some fine sand, trace clay,
trace fine gravel, trace cobbles

_— 23.0
ICE ICE - with soil inclusions
30.0° 30.0
11 - 106
0! 0
PEAT
3.0
GRAVEL - some silt, trace sand, grey
10.0
SILT - some gravel
15.0
ICE ICE - with soil inclusions
0.0 30.0

Klohn Leonoff Consultants Ltd, _
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TEST HOLE LOGS

SOURCE No. 11
11 - 107
0! 0 .
o o 0.2 SILT - organic
. GRAVEL - some silt, trace sand
5 5.0
Vr . 7.0 SILT - some sand, grey
Vx GRAVEL - little sand, little silt
—F—— 10.0
Vs SILT AND SAND - stratified
ICE 14.5 ICE - with soil inclusions
— 15.0 GRAVEL - little sand, little silt
ICE :g'g SAND AND ICE - some silt
{CE ICE - with so0il inclusions
$0.0! 30.0
11 - 100
11
0 —_— ? 0 SILT - organic
4.0 SILT - trace gravel, organic laminations
Wi sli —_ 5.0 GRAVEL - little sand, little silt
Vs SILT - little fine sand, trace cobbles, grey
S " g'g GRAVEL - little sand, little silt
SILT - little fine sand
—_— 11.5 ‘
ICE ICE - with soil inclusions
30.0! 30.0

Klohn Leonoff Consultants Lid.
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30.0' |2

—————
e erer————
———

Vx,Vs

TEST HOLE LOGS

SOURCE No. 1 1

? 0 PEAT

2.0 ICE - with s0il inclusions

b.o SILT - little gravel, little sand

15.0

28.0
30.0

GRAVEL - some sand, some silt

SILT - some gravel, some sand, trace clay,
trace boulders, till-like

GRAVEL - some sand, little silt, trace clay,
grey

Klohn Leonoff Consultants Lid.




TEST HOLE LOGS

SOURCE No. 11
11 - 110
1
0 8'5 PEAT
2.0 SAND
GRAVEL =~ some sand, trace silt, rounded,
well graded, brown, ice inclusions
5% by volume
- 34,0
SAND - ice lenses and inclusions 30% by volume
Lo.o
GRAVEL - some sand, trace silt, clean
56.0° 58.0

Klohn Leonoff Consultants Lid.



TEST HOLE LOGS

SOURCE No. 1 1
11 - 11
0! 0
0.5 PEAT
ICE - with peat inclusions
3.5
PEAT - ice inclusions 50% by volume
10.0
ICE ICE - with soil inclusions
22,0 .
E— GRAVEL - some sand
24,0
ICE ICE
A — 3000
GRAVEL - some sand, trace cobbles
ICE gﬁ'P ICE - with soil inclusions
Vx GRAVEL - some sand, ice inclusions to 3"
—— 38.0
ICE ICE
42.0' 42.0

Kiohn Leonoff Consultants Lid.
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