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INTRODUCTION

The study to develop a community granular management plan for
Tuktoyaktuk is being conducted in four phases, with interim
reporting and reviews between each phase. In accordance with
the terms of Contract No. 86.32. 1D41 (259) Hardy BBT Limited
have undertaken Phase II of this study, and are pleased to
present this interim report. The report details the results
of the Phase II Field Reconnaissance and provides
recommendations for Phase III. The Phase I interim report was
submitted in July 1986,

SCOPE OF WORK
The terms of reference for Phase II, were as follows:

- undertake airphoto interpretation (as required) prior to

any field work

- undertake a field reconnaisance in the late summer/early
fall to spot check the surficial geology, land forms and
most promising potential granular sources

-~ carry out a limited program of test pitting and sampling

- take spot elevations of selected features that are
recognizable on the airphotos to facilitate future
preparation of a topographic plan for the most promising
granular sources

= take photographs and prepare detajiled field notes of

granular sources, giving a description of: stratigraphy
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and geomorphic development together with comments on

distribution, estimated volumes, expected quality, depth
of overburden, potential ground ice, ease of access,

possible development problems, drainage requirements, etc.

- photograph representative samples and run gradation tests,
carry out limited petrographic analyses, moisture content,
ice content, organic content, hardness, soundness,
specific gravity and absorption tests on selected

representative samples.

- update the annotated airphotos to reflect the results of
the field checking

- prepare 10 copies of a brief interim report summarizing

the results of the field reconnaissance and providing

recommendations for Phase III.

During a review meeting in our office on October 30, 1986, it
was decided that this report should outline in more detail
than originally requested our present thoughts on the

development of granular sources. This has been reguested

primarily because our field reconnaissance has identified

numerous potential small and shallow granular deposits

relatively close to Tuktoyaktuk. Because of their probable
shallow nature a different method of investigation, other than
drilling, should be considered. Also, if a number of
relatively small granular deposits were to be considered for

development close to Tuktoyaktuk, it was decided to introduce
at this stage some preliminary discussion on planning a

satisfactory restoration and revegetation of the sources.
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2.0 METHODOLOGY
2.1 AIRPHOTQO INTERPRETATION

Prior to organizing the field reconnaissance a detailed review
of airphotographs was undertaken of selected areas and known
deposits. Particular attention was placed on the area south
and southeast of Tuktoyaktuk (south of line A-A', defined
during Phase I) in an attempt to locate suitable granular
material relatively close to Tuktoyaktuk. In addition, a
review of Deposits 155 and 163 was undertaken with the
objective to conduct some limited field reconnaissance of
these deposits.

Black and white panchromatic air photographs at a scale of
1:20,000 were available for most of the area south and
southeast of Tuktoyaktuk. Recent airphotographs (1985) for
Deposits 155 and 163 were available only at a scale of
1:60,000.

The airphotographs were used to identify and delineate the
distribution of glaciofluvial deposits in the areas of
interest, and as an aid to planning the logistics for
ground=-truthing during the field reconnaissance.

The annotated airphotographs are retained in our files for

reference during future phases. They will be made available
with the final report at the end of Phase 1V,
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2.2 FIELD RECONNAISSANCE

The field reconnaissance was conducted in the period September
4-12, 1986 under the direction Mr. N. Mosley P. Geol., Senior
Engineering Geologist with Hardy BBT Limited. A Bell Jet
Ranger 206B helicopter (contracted from Sunrise Heljicopters of
Inuvik) was used to transport our geologist and two local

labourers (plus equipment ) to various locations for the

purpose of documenting, test-pitting and sampling granular
materials.

A total of 38 test pits were excavated in Deposits 181, 183,
184, 169, 155 and 163, The test pits were taken to a maximum
depth of 1.7 m, but the average depth was about 0.8-0.9 m.
Deposits 181, 183 and 184 were defined during this study (in
the area south and southeast of Tuktoyaktuk) and are described
in section 3.0. Parts of Deposit 169 are now included in
Deposit 183. Loge of the test pits are presented in Appendix
"B" to this report.

Throughout the field reconnaissance, &as information became
available, the airphoto interpretation was revised and new
areas of interest were identified and field checked. 1In this
manner a comprehensive delineation of glaciofluvial deposits

in the area south/southeast of Tuktoyaktuk was achieved.
Reconnaissance of Deposits 155 and 163 was of a less detailed
nature, however, several new glaciofluvial deposits were
identified in the area of 155, and the areal extent of 163 was

increased.
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2.3 LABORATORY TESTING

A large number of samples were returned to our Calgary

laboratory for classification and aggregate quality testing.
The laboratory testing program comprises 32 grain size
analyses, 5 petrographic analyses, and 2 sets of aggregate
tests comprising: Los Angeles abrasion, sulphate soundness,
organic impurities, absorption and specific gravity. The
results of this testing program are presented in Appendix "C".

3.0 GEOLOGIC EVALUATION OF DEPOSITS

3.1 GENERAL

Glaciofluvial deposits in the area between Tuktoyaktuk and the

Eskimo Lakes are considered to be part of a pro-glacial

outwash plain, deposited as outwash fans and valley trains.

et e

However, scattered groups of kames and esker ridges are known

in the area.

Most of the outwash consists of fine to coarse sand, and to a

S Or o S B ON 08 &9 o

minor extent gravel. Gravel often is found as a thin layer on
the surface of the outwash, as irregular lenses and layers in

sand deposits, and in some instances as channel fillings. The

gravel is generally crudely stratified with variable grading
and content of fines. Most of the glaciofluvial sand is fine

e

to coarse-grained and crossbhedded.

o

In the area around Deposit 155 the glaciofluvial materials are
considered to be kame deposits with some terrace deposits

—

adjacent to glacial meltwater channels. The kame deposits,

consist of fine to coarse sand with a minor gravel content and

5/38
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occasional cobbles and boulders; however the terrace deposits

are significantly gravelly with cobbles and some boulders.

Deposit 163 is a large terraced glaciofluvial outwash plain
with a flat to gently undulating surface. The outwash

consists of fine to coarse sand with a variable gravel content

‘such that some areas comprise sand with some gravel.

In general the glaciofluvial sands contain 5 to 20 percent
excess ice by volume, although occassionally excess ice is
absent. The gravels are generally free of excess ice,
although some may contain up to 20 percent by volume.
Isolated bodies of massive ice may be ©present in the
glaciofluvial deposits. Ice wedges are more common where the
sand and gravel is covered by silt or peat.

In the following sections a brief description is given of the
deposits investigated during this study.

DEPOSITS 181, 183 AND 184

Setting

The distribution of these three deposits is illustrated on
Figure 1, and they are described together due to their close
proximity and probable common genesis. The distance of these
deposits from Tuktoyaktuk is as follows:

Deposit 181 - 8 to 12 km
Deposit 183 - 12 to 17 knm
Deposit 184 - 19 to 22 km
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Deposit 169, which was previously identified by Hardy
Associates in 1977, forms part of Deposit 183. All of these
deposits are south of the line A-A' (defined in Phase I) and
north of which no development of granular materials is
desired. Deposits 181, 183 and part of 184 all occur at
relatively low elevation (less than 30 m above sea level) as
numerous small and generally thin glaciofluvial
accumnulations. The remainder of Deposit 184 is a relatively
large deposit which occurs on an upland plateau area (disected
by small lakes) which is about 50-60 m above sea level.

Most of the deposits occur as localized accummulations of
outwash on the flanks and tops of low hills, or as small
kame-like features in low-lying areas. This gives the
impression of ejither deposition in discreet areas, or erosion
and disection of more extensive ocutwash deposits., The former
explanation may be more likely because the occurrence of many
deposite have the appearance of irregular terraces.

The large area of granular material in Deposit 184 occurs as
disected outwash which has accummulated around two small lakes
on the upland area. The two lakes appear to occupy parts of a
glacial meltwater channel with lateral channels either side.
The meltwater channels disect the deposit such that granular
material occupies the higher ground and channel flanks, but is

absent within the channels.
Materials
Based upon an inspection of all the gradations performed on

samples from Deposits 181, 183 (169) and 184, it is apparent
that they are all composed of similar proportions of granular
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material. They all comprise mainly sand, fine to medium
grained with a trace to some gravel, and a trace of fines.
However, about forty percent of the material is sand and
gravel, having about 30-60 percent gravel content, and a trace
of fines. Occasional cobbles and boulders occur gquite

commonly in these coarser materials.

Some areas display clear evidence of stratification, such as
thin gravel layers within sand, yet in other areas the test
pits revealed no discernable bedding structure.

The active layer thickness generally varies from 0.7 m to
1.3 m but may be greater than 1.7 m locally, and the peat
overburden is generally less than 0.1 m but locally may be up
to 0.3 m in thickness. In a few locations permafrost was not
encountered by 1.2 m and 1.7 m depth, where the test pit was
terminated, But generally the sand and gravel is underlain by
frozen, fine to medium grained sand or frozen sand and gravel.
Where frozen fine to medium sand occurs it is always bonded
into a hard solid mass with no visible ice i.e. well bonded,
little excess ice. The sand is interpreted to be either
glaciofluvial in origin or of pre-glacial deltaic origin.
Where frozen sand and gravel is encountered, it is well bonded
and often contains ice crystals or ice-coatings on particles

i.e. some excess ice.

The granular material in these deposits is considered to vary
from poor to0 good quality, with an overall *"bulk"™ quality
estimated to be fair. Qualitative explanations of these
materials quality grades are included in Appendix "A", The
material from these deposits would be useful for embankment
f£ill.
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Volume

The volume of granular material available from these deposits
is limited due to their relative thinness and small areal
extent. However, if an average extraction depth of 1.0 m is
assumed, the following volumes of fair quality granular
material are estimated to be recoverable:

Deposit 181 - 260,000 m3
Deposit 183 - 118,500 m3
Deposit 184 220,000 m3

These volumes are generated by estimating the surface areas of
individual deposits, scaled from the airphotographs (1:20,000
scale). Estimated volumes of granular material in individual

deposits are shown on Figure 2.

Additional Exploration

The majority of discrete deposits comprising Deposits 181, 183
and 184 are considered to be of only surficial thickness i.e.
about one metre thick. Hence it is not considered cost
effective to undertake an extensive drilling program to prove
the deposits, However, at a few locations frozen sand and
gravel was encountered and at others the permafrost table was
not located within the test pit depth. At some of these
locations additional testing would be warranted to prove the
thickness. In addition the frozen sand encountered in
numerous pits may be underlain by sand and gravel at depth, so
this possibility could be investigated.

5/38



T Ay

- , 00 Htt1 L 68 o R8I .08 4 BRI —
o 1 1 " o
” 1 ) T “ €
PORT ., Fy w2
. BRABANT 0- » m 3
i S C B w [ =]
Sew 'L X © -
G wel2
76 * «a
. e xx|Cg -
3 RADIO TOWLR a . - W
s on TANK “K 8” m
h Zl= d
b 4 “c|-=8
Rt v} - .
. . 5f| S <
v “0 3 m—
L |
. e x ..Ilmn b
O TANRE aﬁ.. ¥ Gw @
B - > ov
. - T - o~
o : pJ . . z W
- 2 e ..m °
o T - X z @
5 e == | Z¢
o VI R — © T w 0 o
. S i - . u o
: ' z | n
! ANS 2 =8 H
S _/4...,., [N M.. ‘ -@ %
e fnr}l.r - _ . % 4_“ \ W
SN - : 4 2 8 a2
, o« w g "
S N @\ al § m
. 2 .
[ m m. m
\ — - It
e & CE -
1 N g H Bl:
f < J @\ .mm
- R \ 4 m
o \ I
E o
£ : e
S W . W [ ]
1/ (o
' \f p Ji
. -
\ H " .—/ 8
& H N —
4 L YRR T m @)
- LTRSS - o8
e m b " m
. ! |.. Ve w}m =
R ; rﬂ......? oo A
—_— L ; Ll *] A
! T S Y-
* ».r\.(\l » y @ F *
.g . O+ N
A : w2
-. ,,./M . ! =] W
e e e e R Y-
' 1\\
] \
) ; »: ,
. i . ,, o
Ll S R b N
. ” beo H . _
w , 1 -
. s ! M [ /%
! ; . ad ! e af
4 w ro- | !. . \M&\\ - ) “
4 . - ' » i ’ . o
" . c . oo —~
; | b . 3 (Lo [4
RSV SOOI DU e A e 1
hE o . Jﬂ * s - - . .
. -~/ !
- 76 77 78 ™ -
: _ .ﬂ f «"
I \ =s
- , SER b » | kS
! 10 oo )
: Lo o :
oy D
: /,.. f _umr“.r/ [TY ]
: i - o .ag
N i ~
- ¥ , ! ™ *
i _
y ke .
- e o Ao :
S | | - P
- i 80 o £8) 00 2 k81 A8 G2E1 08 o B8




Hardy BBT Limited
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

Access and Development

Access to Deposit 181 from the community of Tuktoyaktuk is

relatively easy during winter operations (the preferred
approach) due to the close proximity (8-12 km). The majority
of the access route (55-70%) would be ice road, with the

remainder being overland.

Access to Deposits 183 and 184 is more difficult due to
increased distance from Tuktoyaktuk and proportionately more
overland travel involved. However, it is possible to optimise
routes across lakes to keep overland sections to an acceptable
minimum. Access to the large portion of Deposit 184 involves
a significant climb in elevation i.e. 30-45 m.

Drainage of most of the deposits is not anticipated to be of
concern due to their location on the tops and flanks of low
hills. However, some deposits are close to lakes, therefore
careful borrow pit operation will be 'required to avoid
giltation. Ice wedges (polygons) 1likely exist in some
deposits, associated with the underlying fine to medium sand.

3.3 DEPOSIT 155

Setting

The extent of Deposit 155 is illustrated on Figure 3, which
shows the original deposits (155 north and south) together

with those located during the course of this study. Deposit
155 is Jlocated approximately 32 km radially to the west of
Tuk toyaktuk, but access to it is relatively good by winter ice
road. The surface distance is about 45 km, with about 40 km

- 10 -
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being ice road (coast, Kittigazuit inlet and creek) and the
remainder being overland,

The deposits originally identified at 155 (i.e 155 north and
gsouth) have the appearance of irregular glacifluvial terraces
adjacent to meltwater channels which trend roughly NW-SE in
this area. The newly identified deposits are at a higher
elevation generally being draped over the tops of hills as

irreqular kame-like mounds and ridges,

Materials

The kames are composed predominantly of sand with a variable
gravel content and some cobbles and boulders. A layer of sand
and gravel typically occurs at the surface, and some occur
within the sand bodies, however stratification is poorly
developed. The glaciofluvial terraces comprise mainly silty
sand and gravel with good stratification, particularly in the
155 (north) terrace. Structuré is less well developed in the
irregular 155 (south) terraces where units of sand are
interbeded with sand and gravel.

The active layer thickness varies from 0.8 m to 1.3 m. The
overburden of peat varies in thickness from less than 0.l m to
about 0.6 m (estimated), althOugh in localized areas it may be
thicker. The thawed granular materials within the active
layer are underlain by frozen, well bonded fine to medium
sand, or sand with some gravel, generally with no discernable
excess ice,

The gquality of material in these deposits is gquite variable.
The kame deposits are only of poor to fair quality and as such
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would be useful only for general (embankment) f£ill. The
irregular glaciofluvial terraces, in the 155 (south) area, are
of variable quality between fair to good, but overall are
probably only of fair quality in bulk, and thus would be
useful for embankment £ill. The 155 (north) terrace is
considered to be of good quality and could provide a good
source of base and surface course aggregates.

Volume

The total volume of granular material contained in these
deposits is difficult to estimate without information on their
stratigraphic thickness and lateral continuity. However, the

following estimates have bheen made:

(a) kame deposits: assuming an average extraction depth of
1.0 m, approximately 1.1 x 106 m® of
fair gquality granular material is=s

recoverable

{b) 155 (south) area: assuming an average extraction depth of
1.0 m, approximately 800,000 m3 of fair
quality granular material is

recoverable

{c) 155 (north) area: assuming an average extraction depth of
1.5 m, approximately 700,000 m3 of good
quality granular material is

recoverable

These volumes are generated by estimating the surface areas of
individual deposits, scaled from the airphotographs (1:60,000

- 12 =
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scale) and topographic maps (1:50,000 scale). Estimated
volumes of granular material in individual deposits are shown
on Figure d.

Additional Exploration

We consider that some additional exploration is warranted to
determine: stratigraphic thickness, lateral and vertical
variation, permafrost conditions (particularly the presence of
massive ice). This work is required to prove up material
guality and quantities which is particularly important in the
155 (north) deposit as it may be an important source of good
quality material,

Access and Development

The access to Deposit 155 has already been discussed, except
that the final 5 km of the route involves a significant climb
in elevation of about 40-60 m. Surface drainage conditions
for the majority of deposits are good, due to the rolling to
hilly relief. Exceptions to this are 155 (north) and (south)
which include extensive areas of level to undulating terrain
which are potentially poorly drained. The 155 (north) area is
presently well drained, however parts of 155 (south) are
poorly drained and boggy. However, due to the close proximity
of all deposits to lakes and or creeks (including the
important Kittigazuit Creek) careful pit management will be

required to avoid siltation.

Based on the present knowledge of these deposits, massive ice,
in the form of ice wedges (polygons), likely exist in the
level and puorly drained areas.

-13 =
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3.4 DEPOSIT 163

Setting

The location and extent of Deposit 163 is illustrated on
Figure 5. Deposit 163 is located approximately 33 km (radial
distance) to the east-northeast of Tuktoyaktuk. As a result

of this study the deposit is considered to be more extensive

than originally mapped. However, it is our interpretation
that the granular materials likely have a finer gradation
towards the periphery of the deposit.

Deposit 163 is a large glaciofluvial outwash plain which is
bisected by a continum.:s line of interconnected thermokarst
lakes, The surface is flat to undulating however the slopes
to the internal thermokarst Jlakes are terraced, which is
considered indicative of horizontal layering. The relief is
up to about 15 m with two significant terraces, each about
7-8 m high.

Materials

The outwash plain is typically composed of fine to medium sand

with a little gravel (fine to coarse), and a variable silt

content (trace to silty). The overburden is of variable

thickness, from almost none over large parts, to an unknown

maximum thickness elsewhere. In TP 163-2 on the upper terrace

at the north end of the deposit, silt overburden was
determined to be 0,30 m thick. In TP l63-4 on the lower
terrace, the granular materials were found to be underlain by

gilt of unknown thickness and extent. It ig possible that
layers of silt may be quite extensive and numerous, throughout

5/38

‘o




32915’ 132 10’

\

= [P | PO
]

<74t N

<<\

/?;?

2 |

", L T . ¥
69° 35

69° 38’
Ll

- - l*.'-‘
163- 3 w P ale )
_ e
o )

93
oK
(\c\‘

]
—
Ogne :
2 N
t o
0%
v
D
SRS

éss'ﬁ'o)' Y A g h-"- ‘\'Jo Q(s/
IS\ 41“*0 ol -~ Do
~ :0* *-&gmé&éﬁ/\ : \1{\«

- S ] ‘

o
) 3"‘60 70
) ) Ny, ] _"_‘
> Ko ONJE PO NG |
N 0 ' A\ note : ‘
J 4 { ( \ Exposure logged by
f 4.6 A R.m. Hordy 8 Associates (1977)
“ ')l -

{

{. \
i v, N de—1 et o - it
\ >~ \‘\ [ \W, g
' S B
S N ‘.‘k =N lb _. 1__ —'fd’)?f\\\\ IZE:
1320 15" R 1329 10’

TUKTOYAKTUK, NWT

DEPOSIT 163 - TEST PIT LOCATIONS

C614096 Scals {50,000 : FIG. 5
. HTEX8200

| l @ Hardy BBT Limited
‘ CONSUATING ENGINEEMNG & MOFERRIONAL SEAICES

e e : 1 COMMUNITY GRANULAR MANAGEMENT PLAN




5/38

Hardy BBT Limited
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

the stratigraphic sequence in Deposit 163, however this can
only be determined by drilling. Despite the terraced form of
the deposit, stratification is generally poorly developed and
irregular, and is only evidenced by thin layers of gravelly
sand.

The active layer thickness varies from 0.75 m to greater than
l.6 m in an area which has been stripped and worked. Frozen
materials beneath the active layer consist of similar sands
with a little gravel, and probably frozen silt in places. The
frozen sands are well bonded, with some excess ice (visible

ice crystals) being noted.

The overall quality of material in Deposit 163 is only fair,
and is locally poor. As such it would be useful only for
general fill (embankment).

Volume

The total volume of granular material in Deposit 163 is
extremely large and is difficult to estimate without detailed
stratigraphic information. It is possible that the whole
sequence may be in excess of 15 m in thickness, which for the
mapped area would suggest a total volume of about 150 x
106 n3.

Additional Exploration

Due to the only fair quality of granular material in Deposit
163, and its distance from Tuktoyaktuk we do not consider it
worthwhile to undertake a drilling program in this area.
However, the relatively significant gravel content (up to 20%)

- 15 =~




P

e ee———

4.0

5/38

Hardy BBT Limited
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

in some areas indicates that a considerable amount of gravel
could be obtained from this deposit, albeit with extensive
processing.,

Access and Development

The preferred winter access to Deposit 163 is along a coastal
ice~road for about 45 km, then inland for 10 km. The last
10 km includes a number of large lakes, such that only about
2-~3 km comprises overland “portages™.

Surface drainage conditions on the upper terrace are poor due
to the level topography. However, drainage is good along the
flanks of the thermokarst lakes, but careful pit management
will be required to avoid siltation of the lakes. There is
evidence of ice wedge polygons in these granular deposits, and
the presence of massive ice bodies cannot be discounted.

DISCUSSION

The Phase II field reconnaissance has identified numerous
gmall deposits quite close to Tuktoyaktuk, and has expanded
information on previously known deposits, i.e. 155 and 163,
In terms of the mandate for this study, these deposits will be
considered, along with several others, as potential sources

for the twenty vear community supply.

Plate 1 illustrates the distribution of deposits which will be
considered further in this study for the community supply.
All other deposits have been eliminated at this stage due to
excessive distance, inadequate volume or unsuitable material.
The deposits still under consideration are as follows: 162,
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160, 161, 158, 181, 183 (169), 184, 177, 168, 167, 155, 163,
211 and YaYa Lakes.,

In the following sections we present some poings for
discussion concerning the development of certain deposits,
relatively close to Tuktoyaktuk.

DEPOSITS 160 AND 161

The community concerns with respect to development of these
sources was presented in our Phase 1 report. It is our
proposal that rather than leaving the presently disturbed
areas as they are, they should be restored and reclamined
(revegetated). 1In the process of restoration it is proposed
that some of the thawed and drained granular materials bhe
taken for granular supply.

It is our opinion that a gignificant volume (with respect to
the community requirements) of fair quality granular material
{(embankment) still remains in these deposits., There has been
partial development to date, which was ceased due to community
concerngs for scaring of the landscape close to Tuktoyaktuk.
In their present state the deposits are left as bare exposures
of granular material which are undergoing progressive
degradation of permafrost as the new thermal regime becomes
established. Ground-ice is melting out to produce an
irregular thermokarst topography with accummulating thaw
ponds.

It is still possible to salvage some of the remaining granular

material through early winter operations, then regrade the
disturbed areas ready for reclamation. The reclamation would

- 17 =
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be undertaken during summer months by replacing stripped
organic material, scarifying the surface and seeding with’

adapted grasses. The scarified surface, with mixed-in

organic¢s, serves to provide moisture retention and local
micro-climates which encourages the establishment of
vegetation. A more detailed discussion of this approach is

presented in Section 4.2, below.

We propose this approach, for government and community
consideration because it serves three purposes: Firstly, the
scarred land close to Tuktoyaktuk may be prevented from
getting any worse, and by reclamation may be returned to its
natural state in some years time. Secondly, it is possible to
satisfy part of the community requirements for granular
material from local deposits which will enable considerable

cost savings., Thirdly, the partially exploited material may
be fully worked out and utilized, rather than being ignored
and wasted, as is the present case.

4.2 DEPOSITS 181, 183 and 184
During Phase II of this study numercus relatively small and

thin granular deposits were identified in a region, 8-22 km
from Tuktoyaktuk. While  the gquality of granular material

i

varies from good to poor, and the volume contained in them
ranges from 1500 m> to 200,000 m3, it is our opinion that some

[ES——

of these should be seriously considered as sources for
community supply (embankment materjal)., .

We accept that the smaller deposits are probably not worth
exploiting, but it is felt that any with volumes greater than
about 10,000 n> are worthy of consideration.

- 18 =
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It is proposed that certain deposits could be designated
(individually) as the deposit(s) to be worked in one

particular season. As they are small areas with a thin

surficial layer of useful material, they would be stripped and
worked out completely in one season, or at the most two
Seasons. Then, they would be regraded and prepared for
reclamation, which would ideally be completed the following
sumner. Some remedial re~vegetation would likely be required
in subsequent vears. In this manner scaring of the landscape
would be minimized.

Some permafrost degradation is unavoidable and it is expected
‘that small thermokarst ponds will form in places associated
with the thawing of ice wedges. Since ponds and small lakes
are very numerous in the region, it is assumed that thaw ponds
resulting from pit development will be environmentally
acceptable, Degradation will eventually cease and the
disturbed area will continue to improve (esthetically) as

vegetation becomes better established with time.

We estimate that about 187,000 m of granular material could
be obtained from Deposit 181, specifically from the deposits
indicated on Figure 6. Similarly Deposits 183 and 184 could
provide about 70,000 m® and 200,000 m3 respectively (See
Figure 6). '

The development of these deposits would ideally be strictly

controlled such that:

(i) a reclamation plan would be prepared prior to any

issuing of permits for development.

- 19 -
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(ii) permits would be issued only for one, or a few, specific

st

deposits each season and the deposits would be clearly
staked.

(iii) inspections would be carried out periodically, to ensure
that only permitted deposits were being worked, that

they were being fully worked-out, and that they were
being regraded for re~vegetation.

(iv) once re-vegetated, they would be monitored and assessed

for possible remedial measures.

There need not be and should not be any reason to leave any
granular source as &8 bare gravel =surface following
development. Reclamation of gravel pads in the Tuktoyaktuk

region has been successfully achieved in the past by

environmental personnel in our company.

5.0 RECOMMENDATIONS FOR PHASE IIX

In light of results from the Phase II field reconnaissance we
consider that additional exploration work is warranted.
However our recommendations for the Phase III detailed field
program are somewhat different from the approach in our
proposal of May, 1986.

The following deposits are recommended for detailed

exploration:

(i) Deposits 181, 183 and 184: Due to their close proximity

to Tuktoyaktuk and comprising of embankment gquality

material, these deposits warrant additional explbration

- 20 -
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to prove ocut the quantity and quality. However, it is

only worthwhile studying these deposits further,
provided the Government and the Hamlet of Tuktoyaktuk
are in agreement with developing small deposits in these

areas, We have presented a development/reclamation
approach to exploiting these deposits (Section 4.0),
which could be adopted to mitigate the environmental
impact and community concerns. |

(ii) Deposit 155: The 155 (north) area of this deposit
appears to have the potential to supply a significant
volume of good quality granular material (i.e. base
and/or surface course). In addition, there is
apparently a large volume of fair quality (potential
embankment) granular material available from the

surrounding deposits.

We consider that 155 (north) certainly warrante detailed
exploration, as a potential substitute for YaYa Lakes
type material. Also, that certain of the surrounding

deposits could be further explored and proved out as
potential sources of embankment material. It |is

possible that all of the community requirement for

embankment £ill, base and surface course material may be
availab)le from Deposit 155.

5.1 DETAILED FIELD PROGRAM

We propose that two separate field programs (approaches) be
undertaken. A test pitting program in Deposits 181, 183 and

184 and a drilling program in Deposit 155, Both programs will
remain within the Phase III budget.

-21 -
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5.1.1 Deposits 181, 183 and 184

p—

Due to the relatively thin distribution of suitable granular

materials in these deposits, a drilling program is considered
inappropriate (i.e not cost effective). The use of a dozer

could provide much more detailed and useful information, at

less cost. Therefore, we propose that the initial part of the
field program be based out of Tuktoyaktuk (i.e. no mobile camp
costs) and that about 30-40 test pits be excavated, logged and
sampled in the deposits indicated in Figure 6.

We propose to employ a D8 Cat with ripper to push out small
pits. We estimate the work can be completed in about 6-7 days

(single shift) at a daily cost of about $3,000 for all men,

equipment, accommodations etc. Hence this phase of the
detailed field program will use about $20,000-$25,000 of the
field budget.

5.1.2 Deposit 155

It is proposed to conduct a drilling program, in the manner
outlined in our proposal, to prove cut the potentially good
quality material in the 155 (north) area. 1In addition, it is

proposed to drill some of the surrounding deposits, to obtain

more information on material quality and volumes.

We estimate that about 8 days of drilling time will be
available in the remaining budget., Hence about 25-35
boreholes could be drilled in Deposit 155, We have allowed
for about 15 boreholes to be drilled in the 155 (north) area.

oS
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The remaining boreholes will be located in the deposits
indicated in Figure 7.

Should it be decided that Deposits 181, 183 and 184 are not
acceptable for additional investigation, then more emphasis
will be placed on Deposit 155. More effort will be put into
proving out a larger volume of embankment quality material.

6.0 CONCLUSION

This study bhas identified three new deposits 181, 183 (169)
and 184 in the area south-southeast of Tuktoyaktuk. In
addition, new deposits have been identified in the area of
Deposit 155, and the extent of Deposit 163 has been increased.

Deposits 181, 183 and 184 occur between B and 22 km from
Tuk toyaktuk and contain numerous small and thin deposits of
poor to good quality granular material. One area of Deposit
155 may contain a significant volume of good quality granular
material, however, the remaining deposits appear to comprise
only poor to fair gquality material. Deposit 163 contains a
very large volume of only fair ( and often poor) quality
granular material, and is not considered for detailed
investigation.

- 23 -
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It is recommended that Deposits 181, 183, 184 and 155 be
investigated in detail during Phase III, as potential sources

of community supply.

!

Respectfu @m&.
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EXPLANATION OF TERMS AND SYMBOLS

The terms and symbols used on the borehole logs to summarize the results
of field investigation and subsequent laboratory testing are described in the
following pages.

It should be noted that materials, boundaries, and conditions have been
established only at the borehole locations, and are not necessarily
representative of subsurface conditions elsewhere across the site.

TEST DATA

Data obtained from laboratory and field testing are shown on the grid at the
appropriate depth interval.

The natural moisture (water) content of the soil at the time of drilling is
plotted against depth, together with the plastic and liquid limits where
determined.

Abbreviations, graphic symbols, and relevant test method designations are
as follows:

O w natural moisture content (ASTM D 2216)
8 w plastic limit (ASTM D 424)
A w liquid limit (ASTM D 423)
NP non plastic soil
a seepage

\ 4 observed water level

Other abbreviations and symbols are as shown on the borehole log sheet.

DEPTH

The depth of borehole below existing ground surface is shown.
Corresponding elevations sometimes are shown with respect to the datum
given.

SOIL CLASSIFICATION AND DESCRIPTION

Soils are classified and described according to their engineering properties
and behaviour.

The soil of each stratum is described using the Unified Soil Classification

" System' modified slightly so that an inorganic clay of "medium plasticity” is

recoghnized.

The use of modifying adjectives may be employed to define the actual or
estimated percentage range by weight of minor components. This is similarto
a system developed by D.M. Burmister.2

The soil classification system is shown in greater detail on page 3.

1. “Unified Soil Classification System", Technical M dum 3-357 prepared for Office, Chietf of Engineering, by Water-
ways Experiment Station, Vickaburg, Missisaippi, Corps. of Engi . U.S. Army. Vol. 1, March 1804,

2: American Society for Testing and Materlals. Procedures for Testing Soils, “Suggested Methods of Testing for Identifica-
tion of Soila", 4th Ed; pp 221-233, Dec. 1064,

Page 1
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SOIL SAMPLES

CONDITION — This column graphically indicates the depth and condition of the sample:

undisturbed disturbed not recovered

TYPE — The type of sample is indicated in this column as follows:

auger sample

block sample

rock core, or frozen soil core
drive sample

Pitcher tube sample

tube sample (usually thin-walled)
wash or air return sample

other (see report text)

OSCovOoOwW>

PENETRATION RESISTANCE — linless otherwise noted this column refers to the number of
blows (N) of a 140 pound (63.5 kg) hammer freely dropping 30 inches (0.76 m) requiredtodrivea 2
inch (50.8 mm) O.D, open-end sampler 0.5 feet (0.15m) to 1.5 feet (0.45 m) into the soil, or until 100
blows have been applied, in which case, the penetration is stated. This is the standard penetration
test referred to in ASTM D 1586.

OTHER TESTS

In this column are tabulated results of other laboratory tests as indicated by the following

#,_ — — - .

symbols:
‘C Consolidation test
Fines Percentage by weight smaller than #200 sieve
Dp Relative density (formerly specific gravity)
k Permeability coefficient
*MA Mechanical grain size analysis and hydrometer test (if appropriate)
pp Pocket penetrometer strength
*q Triaxial compression test
Qy Unconfined compressive strength
*SB Shearbox test
80, Concentration of water-gsoluble sulphate
8T Swelling test
TV Torvane shear strength
Vs Vane shear strength (undisturbed-remolded)
€ Unit strain at failure
Y Unit weight of soil or rock
Yd Dry unit weight of soil or rock
p Density of soil or rock
Py Dry density of soil or rock
* The results of these tests usually are reported separately.
Page 2
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SOIL CLASSIFICATION SYSTEM (MODIFIED U.S.C.)

OUP |GRAPHIC|COLOR LABORATORY
MAJOR DIVISION GR TYPICAL DESCRIPTION CLASSIFICATION
SYMBOL|SYMBOL | CODE CRITERIA
STRONG COLOR OR ODOR, AND OFTEN
HIGHLY ORGANIC SOILS Pt ORANGE | PEAT AND OTHER HIGHLY ORGANIC SOILS FIBROUS TEXTURE
2
fma WELL-GRADED GRAVELS, GRAVEL-SAND aﬂ (Dﬂ
fm 1tcd
) #; aw RED | MiXTURES, < $% FINES Cu=py, >4 S B oxby -
w &I CLEAN GRAVELS
E 8 E% GP RED POORLY-GRADED GRAVELS, AND GRAVEL- NOT MEETING ALL
g 3 FED SAND MIXTURES, <« 5% FINES ABOVE REQUIREMENTS
> 3 5 w
o z27& ATTERBERG LIMITS
i é ;g - oM YELLOW SILTY GRAVELS, GRAVEL-SAND-SILT BELOW "A” LINE OR
Sz FEg MIXTURES > 12% FINES Ip< 4
[}
g E 3 § DIRTY GRAVELS ATTERBERG LIMITS
oE $& ae vELLOw | CLAYEY GRAVELS, GRAVEL-SAND-CLAY ABOVE "A” LINE,
u @ MIXTURES > 12% FINES Ip> 7
o <
E 2
Qr WELL-GRADED SANDS, GRAVELLY BANDS, D, (D)

? g 1
W yz 8w RED « 5% FINES Cumpla>8 Cow 5 g = 1103
g 5 £, CLEAN BANDS
0& uﬁg sp RED POORLY-GRADED SANDS, OR GRAVELLY NOT MEETING ALL

; @ ;;a SANDS, < 5% FINES ABOVE REQUIREMENTS
b 5 z u’n & ATTERBERG LIMITS
z wEze sM vELLOw | SILTY SANDS, SAND-SILT MIXTURES BELOW "A” LINE OR
z =1 > 12% FINES In< 4

" wg® DIRTY SANDS LJ

H Cx ATTERBERG LIMITS
&

G ge CLAYEY SANDS, SAND-CLAY MIXTURES ABOVE "A” LINE OR
2 8¢ YELLOW > 12% FINES Tp>7

& SILTS INORGANIC SILTS AND VERY FINE SANDS,

N ML GREEN | ROCK FLOUR, SILTY SANDS OF SLIGHT W, < 50

s BELOW "A" LINE ON BLASTICITY

o :';‘;T:::_'E%':‘?;‘"c INORGANIC SILTS, MICACEOUS OR

2 ! MH BLUE DIATOMACEOUS, FINE SANDY OR SILTY W, > 50

£ CONTENT soILS

@ g’ 7 INORGANIC CLAYS OF LOW PLASTICITY,

2o CLAYS cL GREEN | GRAVELLY, SANDY, OR SILTY CLAYS, LEAN | W, < 30
S ﬁ < A CLAYS
o<
z it ABOVE “A" LINE ON o / GREEN- | INORGANIC CLAYS OF MEDIUM PLASTICITY [\ 50 <59 as:lf-gc’n'r
x b3 PLASTICITY CHART; // BLUE |SILTY CLAYS
L] g NEGLIGIBLE ORGANIC 7

i INORGANIC CLAYS OF HIGH PLASTICITY,
£z CONTENT CH / BLue |, A?r CLAYS W, >0
Ty -

T[]0
= R ORGANIC BILTS AND ORGANIC SILTY CLAYS
W, < 50
; ORGANIQ SILTS @ ORGANIC CLAYS oL : : : GREEN OF LOW PLASTICITY L
- ] 1 i
w BELOW “A" LINE ON
g PLASTICITY CHART OH BLUE ORGANIC CLAYS OF HIGH PLASTICITY W, > 50
PLASTICITY CHART
] | | ] W
T T Ve
Toughness and dry strength increass CH /
S 404 with incressing plasticity index when
&
1. All siave sizes mentioned on this chart are U.5. Standard, ASTM E11. .’,‘, comparing solls at equal liquid Himit, L’
2. Boundary classifications p ing ch | of two groups are given g
combined group symbols eg GW-GC Is a well-graded gravel-sand mixture with 30 " T
clay binder between 5% and 12%. % o or
3. Soil fractions and limiting textural boundaries are In accordance with the Uni- g 20 W oH
tiad Soll Classification System, except that an inorganic ¢lay of medium plas- ? cL /
ticity (C1) Is recognized. /
10
4. The following adjectives may be employed lo define percentage ranges by Py Fp— ML
ight of minor P Y S _-W or
OL
and 50 - 36% M N
70 80 ]
some a5 . 21% ] 10 20 30 4 S 60
little 20 - 1% LIQUID LIMIT LY
trace 10- 1%
HARDY ASSOCIATES (o7e) LTD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
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Source General Minimum Technical Suggested
Quality Description Identification Uses _
Description of Material Parameters of Material
(1) Excellent ¥ell graded sands Petrographic Number - 160 max. Portland Cement
"and gravel suitable 1os Angles Abrasion Concrete, Asphaltic
for use as aggregates Loss ~ 35% max. Soundness Concrete, Masonry
with a minimmm of lLoss (Magnesium Sulphate) Sand, Concrete
processing ~ 12% max. and meeting Block, Surface
other requirements of Treatment and
CSA A23.1 -~ 1973 Roofing Aggregate.
{2) Good Graded sands and Petrographic Number - 200 max. Granular base and
gravels with varying Los Angeles Abrasion subbase. Winter
quantities of silt, Loss - 60% max. sand backfill for
Fines greater than 10% trenches and slabs.
passing the 200 sieve can be Pads for structures.
removed with minimum of
processing
{3} PFair Poorly graded sands and Petrographic Number 250 max. Granular subbase
gravels with or without Can be processed to meet local General backfill
substantial silt content frost susceptibility criteria material, pads for
equipment.
(4) Poor Poorly graded granular Nil General non-
soils of high silt structural fill.
content, possibly
containing very weak '
particles and deleterious ..
materials )
NOTE : Classificalion developed by DIAND.

CLASSIFICATION

OF GRANULAR MATERIALS




| l
i V
1
f

ORGANIC IMPURITIES

Fine Aggregate

Organic Color Number

l to 1+

2 to 2+

3 to 3+

4 to 5+

Interpretation

Sand suitable for use in high

grade concrete.

Sand which may be used in
unimportant concrete work.

Sand which should not be used in

concrete without processing.

Sand with high organic content
that should not be wused in

concrete,
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l W 1o7e) BOREHOLE LOG
. . HARDY ASSOCIATES (1 LTD.
6, T T I N T T vy wary-yrerrs PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
> TUKTOYAKTUK, N.W.T.
. LOGGED/DWN. NM/DF, |¢xp. NM. DATEOF INVEST. Sept., 6, 1926 |Joeno. €G14096 HOLENO. TP181-1
' CASING RESISTANCE biowsoot (6.3m) 80IL DESCRIPTION lsoi sampLE]  DRWLTYPE
:' o ot o e Emm 52 Ex’:::oc:ion
, WATER CONTENTS wp-O w-O W-A |pepry § E FE
0 ™ % & 0 ©0 m SURFACE ELEVATION Not determined OTHER TESTS
l PEAT, organic material, black, ]
roots, dry §
‘ GRAVEL (fmc) and SAND (¢mc), tracd )
' silt, compact, brown, occasional N
i cobbles and boulders, root . i
fibres to C.6 m, dry ]
l (GP) |
' i L-becoming damp j
A, #A(Plate C1) J
| | *
. -
BEEEE
. 4 [ I - J
. 3 !
a0 i 7
i' + + ~ h
Rl = 1
ot o1 4 1
|ERES
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BOREHOLE LOG
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PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
- TUKTOYAKTUK, N.W.T.

DATE OF INVEST. Sept 6, 1986

Jo8N0. CGI14096

HoLENO. TP181-2

‘Mliocceoown,. NM/DF, lcuo. NM.

_ .y

CASING RESISTANCE blows/foot (0.3m) E SOIL DESCRIPTION lSOIL SAMPLE DRILL TYPE

K Hand
PATUM E E g Excavation

WATERCONTENTY  Wp-O W-O WA |perrul 2 E EB

Ww W W 4 w e m |® SURFACE ELEVATION  Not determined OTHER TESTS
% PEAT, organic material, black, .
b3 roots, dry. .
SILT, trace of clay, frozen with -
ice veins and fine ice lenses, -
low to non-plastic, brown, -

4l (permafrost).

\ (ML) J .
0.5 -
End of Test Pit at 0.40O m i
LO -
.5 -
4
1
s F
2.0 -

Plate B2

HT1Y - 75,05
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BOREHOLE LOG

@

CONSULTING ENGINEERING & PROFESSIONAL BERVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LoGGeD/oWN. NM/ DF. ]cxo NM.

DATEOF INVEST. Sept. 6 , 1906

J08N0. CG|4096

MOLENC.TP181-3

CASING RESISTANCE blows/inot (0.3m)

v l |
| O O A A S S A M
WATER CONTENTS wp-0O wW-O W-A
10 »n ] “® = L m

SOIL DESCRIPTION

IsoIL SAMPLE|

DATUM

surraCE ELEVATION Not determined

DRILL TYPE

Hand
Excavation

OTHER TESTS

0.5

PEKT, organic mnrtertal, dark

71\ 5¥own, dry

SAND (fmc ), little gravel, trace
of silt, loose to compact,
stratified - thin gravelly

., layers, rusty brown, dry

L. damp
(sP)

SAND (fmc) with some gravel,
trace of silt, loose to compact
stratificd, grey-broun, damp
(SP)

s« becorning wet and very silty

MA(Plate C2) |

e

24 - frozen silty fine sand, ice

bonded, no visible ice,
(permafrost) 1
, ]
1.5 End of Test Pit at 1.3 m, -
2,0 o

Plote B3

g HT11- 7805



HARDY ASSOCIATES (1978) LTD BOREHOLE LOG
@ CONSULTING ENGINEERING & PROFESSIONAL ssnwces' PROJECT COM ML';.T‘:L‘;OG;QAA:#:_JAKR ':QA';JA?'.EMENT PLAN
| ] . . b

roccepown. NM/DF. [exo.  NM. ~ Joareormvest. sent. 6, 1986 |somNo. CGI4096 HOLENO.TP181 -4
CASING NEBISTANCE biows/loot (0.3m) g 8OIL DESCRIPTION lsoiL sAMPLE]  DRiLLTYPE
+Ttt+trtt-1r1ta g DATUM E g Ex.zg\?oiion
WATER CONTENTS wp-0 w-Q 'I.'A DEPTH § E E i
0 ™ W 4 W W m surFace e.evanion  Not determined OTHER TESTS

PEAT, organic material, brown,
LY

SAND (fmc), little gravel,

trace of silt, compact to loose
stratified - layers of gravel,

rusty brown to brown, occasion-{ [| |
ol cobbles and boulders, dry
"3, (SP) d
damp A, MA(Plate (3) -
sAur. fine, trace of silt and -
gravel, compact, fine A MA(Plate Ch) 4
stratification/lamination, grey 2 4
darp to wet (SP) -
-- frozen fine sand, ice bonded,
.0 \ no visible ice, grey, (perma-_/ -
Frn:f) ,
End of Test Pit at 0.95 m -
1.5 -
2-0 -
o
Plote B
HT11-78 0%




HARDY ASSOCIATES (1978) LYD.

BOREHOLE LOG

CONSULTING ENGINEERING & PROFESSIONAL SEAVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

R B -

JLocGED/DWN. N.M/D.Fﬂcm. NM. DATEOF INVEST. Sept. 6, 1986 [408N0. CGI4096 [HoLEnoTPIB1-5
CABING RESISTANCE blows/toot (0.3m) 3 SOIL DESCRIPTION ISOIL 8AMPLE DRILL TYPE
S " S - — g DATUM g Ex'::vn;:ion
WATERCONTENT  Wp-0 W-O W,-A lpeury § E 5
M ® W o W w m SURFACE ELEVATION  Not determined OTHER TESTS

0.5

1.0

PEAT, organic material, roots,

r

%4 brown, dry

#] SAND(fmc), some gravel

trace of silt, compact,
stratified, layers/lenses of
sand, very gravelly sands and
sandy gravel, rust-brown to
brown, some root fibres, dry
41 (sP)

] —-damp

- -becoming damp to wet

- frozen sand with some gravel,

2.0

.

(permafrost)

MA(Plate €5) ]

End of Test Pit at 1.2 m

Plate RC

L)

HT11.79 0¢




LTD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES PROJECT COM M:’:JLTTS:}AA:#‘E,AKR MNA':VA?EMENT PLAN
- - »

LOGGED/OWN. NM/DF. fexo. NM. DATEOF WVEST. Sont . 6 1986 |J0BNO. CG14096 HOLENO.TP181-6
CASING AEMISTANCE biowa/ioot (6.3m) $OIL DESCRIPTION IsoiLSAMPLE]  DRILLTYPE
D [ A D S P S S i e e e g DATUM Eg Ex.:::adﬁon
WATER CONTENTS, wp-0 w-O w-A DEFTH § E E i
0 > ®» w0 » w0 m SURFACE ELEVATION Not determined OTHER TESTS

PEAT, organic material, roots,

: ﬁhLbrown, dry r i

s

.

SAND(fmc) some gravel, silty, ' .
compact, brown, occasional -
: cobbles, many root fibres, dry T -
‘ to damp (sp) ' -
GRAVEL (fmc) and SAND (fmec), tracef— .
to no silt, compact, no 4
stratification, brown to grey- | -
brown, rootlets, occasional J
cobbles and boulders, damp 4
(sP) -
A, MA(Plate C6) J
I -
1.0 g~ - - frozen grayel and sand,
(permafrosty / .
End of Test Pit at 1.0 m :
4
.+
L5 -
o
1
2.0 -
-
-
| Plate . BH
HT11 - 79405




HARDY ASSOCIATES (1978) LTD.

BOREHOLE LOG

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

toceeoowN. NM/ODF. [oxo. NM.

DATEOFINVEST. 5.,y 1976 |J0BNO. CGI4096

HOLENO. TP 181 -7

(CL)

\

somc silt, loose to compact,

- becoming wet, free water

“frozen fine sand, ice bonded,

SAND, fine crained, trace to

arey brown, nccasinnal gravel A
(fm}, weli rounded, moist !
(SP)

CASING REBISTANCE biows/toot (0.3m) SOIL DESCRIPTION IsoiL sAmPLE]  DmiLLTYRE
i i Iy 'l i [l H
’ t+rt1r+ 1t 1114+ E DATUM ! Exc::oc:ion
| WATER CONTENTY w-O w-O WA |pperh § ! i
w W W W W w m SURFACE ELEVATION Not determined OTHER TESTS
—— PEAT, organic material and j
>y organic soil, peaty, some clay
| = and silt, dark brown, moist |
! CLAY(TILL), very sandy (fine), -
L silty, some aravel, brown, moist i

no visible ice, (permafrost)

1.0 -
%f End of Test Pit at 0.9 m &
.
1.5 -
2.0 -~
A
]
Plate B/
HT11-79.05




CONSULTING ENGINEERING & PROFESSIONAL SERVICES TU KTOYAKTUK , N. w. T.

oscepowN. NM/OF [exo.  NM. DATEOF NVEST. Sept. 7, 1986 |sommo. €G14096 |HoLENO.TPIBI-11

SOl DESCRIPTION OIL SAMPLE DRILL. TYPE
Hand

DATUM E ! %g Excavation

E OTHER TESTS

CASING RESISTANCE bicwa/foot (0.3m)

Iy L Nl L
J_lll_l_lllll 1 1
WATER CONTENTS »D'O'A DEFH

" » » L] ] [ m

SURFACE ELEVATION Not determined

BOREHOLE LOG
9 HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN

PEAT and organic soil, silty/ ]
' clayey, dark brown, moist / J
SAND (fm) , some gravel, trace J
of silt, compact, rusty brown to -
brown, root fibres in upper . d
‘ | 0.30 m, damp to moist J
(SP) -
q A, MA(Plate C8) ]
q ]
R .
: ~-~frozen sand (fm), grey

SAND (fm), no fines, frozen, ice A2 4

I .o ] bonded, no visible ice, grey
| \ (permafrost) (SP) / ]
' End of Test Pit at 1.0 m ]
4
l 1.5 ]

Piote B8

HT11 - 7905




BOREHOLE LOG
@. :‘:?‘g :figc:ﬁegmﬂ;m PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGED/DWN, N.M./D.F.]CKD- NM. DATE OF INVEST. Sept. 7, 19% Jsoano. CGI4096 HOLENO. TP181-12

CASING RESISTANCE blows/toot (0.3m) g SOIL DESCRIPTION OIL SAMPLE]  PRILLTYPE
Haond
2 DATUM E? Excavation
WATERCONTENTS.  Wp-00 W-O WA | pngpry § E EE
w ™ W 4 W W m SURFACE ELEVATION Not determined OTHER TESTS
= tEAT, organic material, brown, 4
{ \_dary /]

SAND (fm), trace of grave!and silt],
lToose to compact, stratified,
thin layers of gravel in sand,
rusty brown to brown, root

fibres in top 0.40 m, damp to

{ moist
(SP) .
A MA(Plate C10M
i ~+ - -frozen sand(fm), ice bonded,
\ no visible ice, arey (permafr?j} 1
1.O -
"l End of Test Pit at 0.85 m -

LR |
!l

1.5 -

HT11-79:0¢

e -

‘.




HARDY ASSOCIATES (1978) LTD.

BOREHOLE LOG

=

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGED/DWN. NM/ DF. ICKD NM.

DATEOF NVEST. g.oy 7 1986 |JOBNO. CG14096

HOLENO.Tp1381 4

CABING REEISTANCE blows/toot {0.3m)

WATER CONTENTS
n

"'D w'O ".'A

w » 40 ] ]

y . w s

H ORGANIC SOIL, silty clay, soft,
|

dark brown, moist to wet

\ I

SAND (fmc) and GRAVEL (fmc),
trace to no silt, loose to
compact, stratified thin layers
of gravel in sand and gravel,
dark brown to grey brown,

S0IL. DESCRIPTION QIL SAMPLE DRILL TYPE
Hond
pATUM 5 E g Excavation
SURFACE ELEVATION Not determined i OTHER TESTS
PEAT , organic material and ]
\_arganic soil i

MA(Plate C114

'L occasional cobhles/boulders, 1 ]
moist 4
(sP) J
l ~~frozen sand (), little gravel,

\ ice-bonded, no vgsible ice, / .
qrey., (permatroat <
'l Fnd of Test Pit at 0.70 m ]
1.0 -
ﬂ
1 1.5 .
!
| ]
l T
' 2.0 -

1 . Plote R10
il HT1 - 7905




10

HARDY ASSOCIATES (1978) LTD.

BOREHOLE LOG

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

ocaep/owN. NM/DF, ]cxn. NM.

DATEOFINVEST. Sont, 7, 1986 |s0BNO. CG14096

HOLENO.TP181-14

- o : )

CASING REBISTANCE bewa/toot (6.3m) $OIL DESCRIPTION lsow sampLe|  omiTvee
DATUM Hand
E E g Excavotion
SURFACE ELEVATION Not determined B OTHER TESTS
PEAT, organic material , brown,
L _dry )
SAND (fm), trace of silt and )
gravel, well rounded, loose, i
rusty brown to brown, damp to -
moist - i
(sP) i
A1 MA(Plate C12)4
J -
4 ——frozen sand(fm) with some
gravel (fm), ice-bonded(permafrggt -
End of Test Pit at 1.10 m -
1.5 o
2.0 -
Plote pi1!
HT11 - 79708




HARDY ASSOCIATES (1078) L7, BOREHOLE LOG

IATES 3

9 CONSULTING ENGINEERING & PROFESSIONAL SERVICES PROJECT COM M:TJL:-OGYRAAle{bAKR MNANWA:.EMENT PLAN
L} . o 1

LOGGED/DWN, N.M./D.F.[cxo. NM. DATEOF INVEST. Sept. 7, 1986 {somno. CGI4096 [HoLENOTP181-15

CABING RESISTANCE biows/foct (0.3m) g 8OIL DESCRIPTION [soiL samMPLE] DML TYPE
: 4 Y L 4 ' '] HOI'Id
3 N S Y P S R S O S S S DATUM Eg Excavation
"W WATER CONTENTY wp-0O w-O w.A lnrpry § E EE
W W W0 40 W W m SURFACE ELEVATION Not determined OTHER TESTS
I~ PEAT, fibrous, root-fibres, J
: = dark brown, dry to damp . i
| L/\ [ ]
¢[ £\| CRAVEL(fmc) with silty CLAY ]
: 7/ (TILL), sandy, dense, low -
| ‘.;’“ plastic matrix, dark grey, some | i
Z cobbles and boulders, moist 1
? -
2, (GM-GC) .
p [ A -
1] ] —
’ 0.5 %
AT .
2 -
i
- | i
¢
» d
‘9 —
L = 1-- frozen gravel with clay(till),
\ visible ice veins and crystals, 4
(permafrost) J
Fnd of Test Pit at 0.80 m ]
d 1.0 4
' -
| ]

20 -

Plote BI12

HT11-78:05




l BOREHOLE LOG
- HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

TUKTOYAKTUK, N.W.T.

LOGGED/OWN. NM/DF, |cko. Nm. DATEOFINVEST. Sept. 10, 1986 liosno. ¢G14096 HOLENOD.TP181-16
WATER CONTENT 2 S$OIL DESCRIPTION lsoiL samPLE DRILL TYPE
i Hand
; w-0O W-0 W.a g '
; y pATUM E E g Excovation
PERCENT % DEPTH § E E
°* ™ B ® W W m ﬂsmncz ELEVATION Not determined ¥ OTHER TESTS
' i~ PEAT and organic soil, dark )
= Brown, moist -
=i SAND (fme)with some gravel (fme), -
,' trace of silt, loose to compact| 1
rusty brown to brown, root =
fibres, moist .
' (SP) A .
'| -
. i .. frozen sand(fm), ice bonded,
- no visible ice, grey -
(permafrost) i
l End of Test Pit at 0.70 m '
. 1.0 -
l 1.5 -
!
'_l 2.0 -
i -
.
1
; Plgte B13
il HTO8 - 78 [T




I BOREHOLE LOG
HARDY ASSOCIATES (1978) LYD.
. a CONSULTING ENGINEERING & PROFESSIONAL SERVICES PROJECT COMMUNlTY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.
'I LOGGED/OWN. NM/ DF. chn. N.M. DATE OF INVEST. Sept., 10, 1986 ]s08nNo. CG14096 HOLENO.TP181-164
WATER CONTENT SOIL DESCRIPTION |sOIL SAMPLE DAILL TYPE

Haond
? we-f WO - Weh oATUM £ g Excavation
-
! PERCENT % DEPTH E E s
v W W e 0w m SURFACE ELEVATION  Not determined & OTHER TESTS

PEAT and organic soil, dark
brown, moist

SAND (fm), some gravel, trace A
of silt, loose, rusty brown,
root fibres, moist

(SP)

GRAVEL (fmc) and SAND (fmc),
trace of silt, compact, grey-

— -
brown, occasional cobbles and J
boulders, moist -
(sP) .
.'- A, MA (Plate c13).:
o Petrographicd
i
: o B ]
3" b4 ]
3 '
% y
i
' End of Test Pit at 1.20 m =

No permafrost encountered

1.5 ]

2.0 7

PO

Plgte Bl4
HT08 - 79.02

-_'-__-___—" on o5 Gm =

A

----------;----I----I-II.IIIIIIIIIIIIIIIIII-iIIIIIIIII..II....




BOREHOLE LOG |
HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN

CONSULTING ENGINEERING & PROFESSIONAL SERVICES TU KTOYA KTUK . N. w- T.

oacepown. NM/OF]exo.  NM. DAYEOFWVEST. Sept &, 1986 |so8m0. CG14096 |HoEwo. TP183-1
E SOIL DESCRIPTION OiL SAMPLE DRILL TYPE

Hand
DATUM E E g Excavation

i OTHER TESTS

‘B warencomrents. wp-0 W-O WA DEPTH
w B W ®© W W m

SURFACE ELEVATION Not determined

3z

Brown, damp

PEAT and organic soil, sandy, [

1

sAND (fmc), some gravel, well =
rounded, trace to no silt,
compact, grey-brown, occasional A
cobbles, root fibres, damp to 1
moist
(sP)

0.5H:H SAND (fmc) with little gravel,
: trace of silt, loose to compact, i fl .
brown, damp to moist MA(Plate CI4T

(sP)

. 3

SR

-- frozen sand (fm) ice bonded,
\ no visible ice crystals 1

1.0 (permafrost). -

|
{q' End of Test Pit at 0.90 m. -

Aol l Ml

w»
I l il 2

2.0 -

I DY

L Plote B16

WT11 - 79/05




—

HARDY ASSOCIATES (1978) LTD.

BOREHOLE LOG

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

DATE OF WWVEST. Sent, 10 , 1986

LOGGED/DWN. NM/ DF. qun NM.
" WATER CONTENT

w-0O

w4

JOB NO.
SOIL DESCRIPTION ﬁOIL

SA

6

HOLENO.TP181-1

MPLE

DATUM

iiiil] son sweor

- -

0.5

2.0

SURFACE ELEVATION __Not _determined

;

DRILL TYPE

Hand
Excavation

OTHER TESTS

PEAT, organic material, dark
brown, moist r

-

e

el ol

X

|

SILT(TILL), clayey, sandy, firm,
low plastic, dark grey, grave)
and occasional cobbles/boulders,
moist to wet

(ML)

-frozen silt till, some thin ice
veins (permafrost)

End of Test Pit at 0.5 m




BOREHOLE LOG
HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
: TUKTOYAKTUK, N.W.T.
E Loaaeoown. NM/DF.[cxo.  NM. DATE OF mvesT. Sept 8, 1986 JORNO. CG|4096 [HOLENO.TP183-2
SOIL DESCRIPTION IL SAMPLE DRILL TYPE
DATUM Hand
E E ! Excavation
_ surFace BEvamion  Not determined ' OTHER TESTS
I PEAT and organic soil, fibrous 4
‘ Brown, moist 4
[ - [ ]
SAND (fmc), some gravel (fmc), i
i trace of silt, compact, brown, -
occasional cobbles, root fibres, d
moist -
; (sP) A1 g
i 0.5 N
| SAND (fm), no fines, loose, brown -
to grey-brown, occasional gravel, i
moist to wet -
(sP) A2 MA(Plate C15) |
‘ -- frozen sand, ice-bonded, no
visible ice, grey-brown ]
' | 1.0 (permafrost) -
ll End of Test Pit at 0.90 m ]
iq ]
| Z
d 1.5 -
l i
; 2.0 -
- ]
! _
-, g N
]
i .
. Plate B17

‘l . HT11 - PB/05




BOREHOLE LOG
HARDY ASSOCIATES (1978) LTD. PROJECT  COMMUNITY GRANULAR MANAGEMENT PLAN

CONSULTING ENGINEERING & PROFESSIONAL SEAVICES
TUKTOYAKTUK, N.W.T.

. Jrocceoown.  NM/DFJexe. N, pateormvest. Sept 8, 1986 liommo. (¢G14096 [HOENO. TP183-3
CABING REBISTANCE biows/loot (0.3m) E $OIL DESCRIPTION OIL SAMPLE| DAL TYPE
; Hand
d B oATM E Excavation
WATERCONTENTS.  Wp-O0 W-O WA |oepry § 3 i
; ¥ ¥ » w0 =w & ] SURFACE ELEVATION  Not determined OTHER TESTS

=H] PEAT and organic soil, brown,
i | d amp !. . -

SAND (fmc), some gravel (fmc)
trace of silt, compact, brown,
root fibres, occasional cobbles,
moist.

l (sP) A )
1

.

SAMD (fm) trace to no silt, .

: [ trace of gravel (fmc), loose, 1

brown to grey brown, moist .

(SP) ;

-- frozen sand (fm), ice-bonded,
no visible ice, (permafrost) 1.

End of Test Pit at 1.10 m -

1.5 -

2.0 ' -

- s

hY
N

P

] : Plate B18

HT1Y - T0/05




HARDY AS ) BOREHOLE LOG
R SOCIATES (1978) LID.
GONSULTING ENGINEERING & PROFESSIONAL SERVICES PROJECT COM MUN'TY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T,
LOGGEDDWN. NM/DF. [cxD. NM. DATE OF INVEST. Sept 10, 1986 [soen0. CG14096 HOLENO. TP183-4
CABING REBSTANCE blows/toat (0.3m) E SOIL DESCRIPTION IL SAMPLE|  DmLLTYPE
bt
{ Hand
: AT E Excavation
WATER CONTENTYS 'D-D w o ".A DEPTH § E i
é w ™ W &0 ™ ® m SURPACE ELEVATION  Not determined OTHER TESTS
| =l PEAT and organic soil, sandy, ]
4\ dark brown, j 4
GRAVEL (fmc) and SAND (fmc), no ]
fines, compact, rusty brown,
root fibres, moist W m
: (GP-SP) Ay 4
0.5 SAND (fmc) with some gravel, no
i fines, loose to compact, grey- J
brown, moist 4
l (sP) ]
I AZ .
] 5 -
‘l loo -
l wid __ frozen sand (fm), ice bonded, W
“ : no visible ice, grey, -
, L (permafrost). d
1 _
! End of Test Pit at 1.20 m. ]
;l 1.5 -
o
I ]
i}
;l 2.0 -
i
!' ]
| )
! Plate p19
ll HTH - 70/05




| BOREHOLE LOG
f :'o::g:; xm “m;'m PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
l TUKTOYAKTUK, N.W.T.
‘Ml ocatoown, NM/DF. [cxp.  NM. DATEOF WVRST. Sept 10, 1986 |s08N0. CGI4096 |HoLewno. TP183-5
CASING RESISTANCE blown/toot (0.0em) SOIL DESCRIPTION lsoi sampLE]  oRILTYPE
gl g — ” Hond
i Excovation
WATER CONTENT wp-00 w-O "_‘A DEPTH 5 E is
, w W W 0 ® ®w m SURFACE ELEVvATION  Not determined OTHER TESTS
il PEAT and organic soil, sandy, 4
dark brown, moist : .
;l *'.: GRAVEL (fmc) and SAND (fm), traced\ [} 4
: of silt, compact, rusty brown, -
%] occasional cobbles and boulders, A MA(Plate C16)d
l § root fibres, moist d
; od (SP) N
o | 1
l SAND (fmc) and some gravel (fmc), .
trace of silt, compact, gravelly q
. layers, brown, occasional cobble J
I and boulders, moist .
¢ (sP) | -
4. A, MA(Plate C17)]
§| -
]I -- frozen sand (fm), ice bonded,
no visible ice, grey, -
zl (permafrost). 1
2 L
: End of Test Pit at 1.2 m. 1
*l 1.5 -
1 ]
{ I 2,0 -
i
4
]
|
H -
_‘;- ) Plate 820 |
l I HT11 - 79/05




BOREHOLE LOG
;“s':;"g ;fzzﬁ:ﬁs‘m;m"c: PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGED/DWN. N.M./ﬁ-l'!]cm NM, DATEOF WVEST. Sept 10, 1986 fsommno. CG14096 |Horeno. TP183-6
CABING REBISTANCE blows/tect (0) E SOIL DESCRIPTION lsoisampLeE]  omuLTYRE
‘ Hand
oAU ! Excavation
WATERCONTINTY  Wp-00 W-O Wi-A | nppry § E i
. w W W e W 0 m SURFACE ELEVATION Not determined OTHER TESTS
5§ { PEAT and organic soil, sandy, 4
Mark-brown, moist ] .
; SAND (fmc) little gravel, traceo )
. silt, compact, brown, some root
I fibres “
;l (sP) l 1
| ;
‘ 0.5 A, MA(Plate C187Y]
| .
‘ --frozen sand, little gravel,
ice bonded, no visible ice, 1
: q L.O grey-brown, (permafrost). -
1 End of Test Pit at 0.90 m 8
| .
I ]
tl ]
Plate B21

»
i Rt
i l : HT11 - 79705




| BOREHOLE LOG
HARDY ASSOCIATES (1978) LYD.
. CONSULTING ENGINEERING & PROFESSIONAL SERVWCES mOJECT COMMUNlTY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.
LOGGED/DWN. Wuﬁ]m. NM, DATE OF INVEST. Sept 8, 1986 JOBNO. CGI4096 HOLENO. TP169-1
CABING RESISTANCE blows/ioot (0.3m) $OIL DESCRIPTION lsoiL sampLE]  PawLLTYPE
i ou 1 Hand
oA E E ! Excavation
WATER CONTENTS w-O w0 'L'A DEFTH § E
‘ w W W 0 w oW m sunFace ELEVATION  Not determined OTHER TESTS
i PEAT and organic, soil, sandy, 4
‘ dark brown, dry to damp. [ .
m SAND (fmc), some gravel, )
: trace of silt, loose, brown, root
fibres, damp (SP) =
ll SAND (fm), some silt, loose, J
faint stratification, rusty brown i
to brown, occasional gravel, A
. 0.5 damp to moist -
4 (SP) ‘ ]
SAND (fmc). some gravel, trace of i
'silt, some irregular stratif- i
"I ication, brown to rusty brown I i
? ' and grey, moist. -
I (sP) .
A, MA(Plate C19)
Petrographic]
l 1.0 -
I .
' 1.5 -
. End of Test Pit at 1.70 m -
I Permafrost not encountered 4
| ', 2.0 -
i J
i
1
) .
! Plate B22
i l HTH - 79/05




CONSULTING ENGINEERING & PROFESSIONAL semEs. PROJECT  Com ME:!:R-(YTOGYRAA:-‘:'bAKR MNANwAiEMENT PLAN
L} « 70, l.

LOGGED/DWN, N.M./D.F.]“D- NM. DATE OF NVEST.  Sept §, 1936 JOBNC. (CG|4096 |HOLENO.TP169-2
CABING REBISTANCE blowa/toa (1.3m) SOIL DESCRIPTION lsoiLsampLE|  orwLTYRE

) DATUM g € Hunc:.
{WY warenconTeNe  wp-O w-O Wi-A |pepry § E i xcavation

w ® B 0 W W m SURFACE ELEVATION Not determined OTHER TESTS
b PEAT and organic soil, sandy, )
Y dark brown, moist [ .
'd GRAVEL (fmc) and SAND (fmc), .
'é’ trace to no silt, compact, some R
>4 irregualr layering, brown, -
#¥] occasional cobbles and boulders .
‘ )d (near surface), root fibres to -
‘ o4 0.80 m, moist .
i (Cp) A, MA(Plate C20) ]
) 0'5.. el
I -
3 SAND (fm) with some gravel (fmc), ]
! trace to no silt, loose to i
compact, brown, moist. i
_ (SP) -
1 K -
| ]

-~ frozen sand (fm), ice bonded,
\ no visible ice (permafrost) -

: End of Test Pit at 1.20 m.

1.5 -
4 -
§ 4
ZIO -
- j
i ]
.! | ]
: I i
Plote B23

L3
I HT11 - 79/05
-




T ERG TR L PrOrE SO e PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
é TUKTOYAKTUK, N.W.T.
'Woaaeoown.  NM/OF, [ex0.  NM. DATEOFNVEST. Sent. 7, 1986 |JOBNO. €Gi400g |HOLENO. TP18L-1
CASING RESISTANCE biows/Yoot (6.3m) SOIL DESCRIPTION jsoiLsAmPLE]  omLTYRE
: i DATUM : E Hand
‘Twarmconome wp-D w.0 WA |perru § E E xcavation
w » » 4 = ] m MFACE_!_I_-.!VAT‘ON Not determined OTHER TESTS
PEAT and organic soil, silty, }
\ dark brown, damp i
, SAND (fm), trace to no silt, 4
: trace of gravel (fm), compact to -
'.l loose, brown, damp to moist -
A ' (sP) -
A'l -
i I ]
| | .
' - frozen sand(fm), ice bonded, no
| visible ice, grey (permafrost) 1
' 1.0 -
{ i
i End of Test Pit at 0.90 m ’
. F 1.5 -
§ - ‘
2.0 -
, * ]
; '
. | Plate B24

i HTV - T9/06




. @ HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN

BOREHOLE LOG

CONSULTING ENGINEERING & PROFESSIONAL SERVICES

TUKTOYAKTUK, N.W.T.

Locoeoown. NM/DF, Jexo. NM.

DATEOF INVEST. Sept. 7,1986 IJOINO- €CGl4096

HOLENOTP184-2

CABING REMETANCE biowa/foot (0.3m)

SO0IL DEGCRIPTION

QIL SAMPLE

DATUM

WATER CONTENT wp-0O wW-O W,-A DEPTH

0 W o ®W W SURFACE ELEVATION  Not determined

DRILL TYPE

Hand
Excavation

OTHER TESTS

SAND (fmc), with-some gravel,

Tittle to no silt, loose, brown,

many root fibres, damp

(sP)

SAND (fm), no silt, uniform,

loose, brown, occasional gravel
particles(fine to medium), damp

to moist

2

P

MA(Plate €21)-

)

I Il k'l b a

l i e 'S L

'Y

2

(sP) o
- frozen sand(fm) grey, ice
bonded, no visible ice /
frost)

End of Test Pit at 1.45 m

2.0




BOREHOLE LOG

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

HARDY ASSOCIATES (1978) LTD.
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES

o

i' LOGGED/DWN. N.M/D.ij- NM., DATEOFINVEST. Sept. 7, 1986 [v08NO. CG|4096 HOLENO, TP184-3
CASING REMISTANCE biows/loot (0.3m) $OIL DESCRIPTION lsoi sampLE] oRILLTYPE
i PO P T i Hand
i A SR S R . S S S S R S DATUM g Excavotion
¢ 1 WATER CONTENT w-0O w-O w.4A DEFTH ! ! i
v ® W 0 W w m SURFACE ELEVATION  Not determined OTHER TESTS
! EAT, organic material, brown, j
t l dry f J
SAND (fmc) , some gravel, trace J
: of silt, loose to compact, -
' stratified - thin gravel layers .
in sand and gravel, rusty brown i
: to dark brown, root fibres, damyg 4
ﬂl (sP) Ay MA(Plate C22)]
. ' 0.5 -
o}
. SAND (fmc) with trace of gravel, -
trace to no silt, loose, brown, A .
, damp to moist 2 T
l I (sP) 1
. -
. '.o L
z -
"' I ~«sfrozen sand(fm), grey-brown,
, ice bonded, no visible ice, / -
! frost) 4
' End of Test Pit at 1.10 m B
1 .
§ l 1.5 -
. l ]
i I 2.0 -
{ l ]
!
'} J
) Plote B26
1 ' HT1Y - 79006




CONSULTIVG ENSINEERING { roressionn, semaess TUKTOYAKTUK, N.W.T.

oGGED/OWN. NM/QOF. |exo.  NM. DATEOFINVESY. Sept 07, 1986 |s08NM0. CGI14096 HOLENO. TP184-4
CASING RESISTANCE bicwa/aot (0.3m) i SOIL DESCRIPTION QIL SAMPLE DRILL TYPE

i § _'= X : 11
WATER CONTENT w-D wW-O w-A DEPTH
1% » » ® ® [ -] m

=
=
-

Hand
PATUM E E E! E:c:\:‘ution

SURFACE ELEVATION Not determined s OTHER TESTS

; "BOREHOLE LOG
g HARDY ASSOCIATES (1978) LTD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN

l PEAT, organic soil, silty, dark |
‘ §§§§'\brown, moist f i
: 4 SAND (fm) silty and clayey, with .
: some gravel (fmc), firm, low -
: plastic, brown, root fibres, l -
moist A 4
‘ (SM) 1 -
| SAND (fm) trace to no silt, trac -
of gravel (fmc), loose, brown, .
moist A2 -
B (sP) .
P d
. | 1.0 21 -. frozen sand (fm), ice bonded,
i \ no visible ice, (permafrost). .
End of Test Pit at 1.0 m. .

!

A

e N N SN
N

Ml l P S 1

A

Plate B27

i HTVL - T9/05




BOREHOLE LOG
::::; ;:m:*‘s "m;m“; PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

; toacepown. NM/DOF, ]cxp NM. DATEOF mvesT. Sept 8, 1986 JoBNO. (CGI4096 |WoLENO. TP184-5
CASING RESISTANCE biows/loot {0.3m) E S0IL DESCRIPTION OlL SAMPLEr DRILL TYPE
‘ Hand
: DATUM § Excavation
; WATER CONTENTS wp-O wW-O WA |oppry § E i
W ® W e W W m sunracEELEVATION  Not determined OTHER TESTS
PEAT and organic soil, silty, J
24\ dark brown, moist [ i
SAND (fm), silty, trace of gravell, 1
loose to compact, low to non- 1 .

plastic, some irregular layering,
rusty brown, damp to moist

(sM)

Ay MA(Plate C23)1

| 0.5 L -

SAND (fmc), some gravel, no .

fines, loose, thin gravel layers 4

grey, damp to moist -

(sP) -

¥ A2 h
" ] .- frozen sand (fm), a little

; 1.0 gravel, ice~bonded, no visible -

) ice (permafrost). |

End of Test Pit at 0.95 m. 4

-

141;111

2.0

Plate po8

.
" I MT11 - 78/05




] BOREHOLE LOG
9 HARDY ASSOCIATES 97O LD PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

HT1Y - 79/05

Loaaed/owN.  NM/DF, [exD.  NM. pATEOFmvEST. Sept 8, 1986 lsosno. CGi4096 |noiEwo TP1BL-6
CASING REBISTANCE blowa/toot (0.3m) $OIL DESCRIPTION lsoi sampLE] oML TYRE
! E Hond
DATUM E g Excavation
WATER CONTENT% wp-O W-O W-A |pepry § i
, W ® 2 0 W w m SURFACE ELEVATION  Not determined OTHER TESTS
f PEAT and organic soil, silty, 1
: dark brown, moist f J
| SAND (fmc) and GRAVEL (fmc), 1
' trace of silt, compact to dense, :
' 1 brown, occasional cobbles and -
boulders, occasional clay lumps, 4
24 moist | -
%d (GP-SP) .
0.5 -
A MA(Plate C24)
| ! Petrographic .
Aggregate :
| Tests -
l .
‘ ---frozen sand (fm) with trace
grave! (f)-ice bonded, no
1.0 visible ice (permafrost). o
End of Test Pit at 0.90 m :
| i
i
1.5 -
.4
‘ 2.0 -
| 4
:q' -
v g i -
,‘ Plate B29




l BOREHOLE LOG
‘ 9 HARDY ASSOCIATES Qo7 LD PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T,

mummm. NM/DF, [exo. NM. DATEOF WVEST. Sept 10, 1986 |soBm0. CG14096 |Hoewo TP18BL-7
CABING RESISTANCE blom/toat (6.3m) $OIl. DESCRIPTION IsoiL sampLE]  oALLTYRE
‘ R S Hand
. N T B S AW B | DATUM E Excavation
WATERCONTENT  Wp-0 w-O WA |pepry ! E B
w W W ® W oW m surFaceLEvanion  Not determined OTHER TESTS
" PEAT and organic soil, dark brown], j
moist 4
: SAND (fm) and some gravel (fmc), j
;l silty, compact, brown, occasional .
cobbles, roots and root fibres, A "1
\ moist 1 1
' (sP) 1
0.5 SAND (fmc) and GRAVEL (fmc), N
. trace of silt, compact, brown, i
moist i
(SP) J
' A, MA(Plate €25)
l' ]
4
g l.o -
. ---frozen sand (fm) some gravel,
ice bonded, no visible ice 4
(permafrost). .4
End of Test Pit at 1.05 m. -

1.5 -

2.0

e v

1
b
'y

Plote B3(C

HT11-79/08




HARDY ASSOCIATES (1978) LTD. BOREHOLE LOG
NSULTING ENGINEERIN - PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
Tmm————— TUKTOYAKTUK, N.W.T.

roaeepown. NM/DF.jeko. NM. DATEOFWWEST. Sept 10. 1986 |s08m0. CGI14096 [moeno.TP184-8
SOIL DESCRIPTION IL SAMPLE DRILL TYPE

DATUM Hand
5 E EE Excavation

SURFACE ELEVATION Not determined OTHER TESTS

CASING RESISTANCE biows/Toot (D.3m)

WATER CONTENTS Wp-O wW-O WA §neamy
®w » % ® ® ® m

{ PEAT and organic soil, dark brownj 1
moist J -
=1 SAND (fmc), trace of silt, some ]
: i} gravel (fmc), loose, some ]
{ 7| irregular layering and lamination}
.+] brown to grey brown, some root || ’
“] fibres, moist I .
(sP) }
]
J -
;f -
" SILT(TILL), sandy, frozen, ice A2 .
bonded, no visible ice, some
gravel particles (permafrost). ]
End of Test Pit at 1.10 m -
!
1.5 .
‘ il 2.0 i
|

Plote 831

HT11 - 7R/05

B
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BOREHOLE LOG
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.
LOGGEDOWN. M/ DF. Jexo. NM. DATE OF WVEST. Sept, 11, 1986 408 No. & HOLENO. TP155 -1
WATER CONTENT $0IL DESCRIPTION OIL SAMPLE DRILL TYPE

; Hand
| w-O WwW.0 Ww.a DATUM E g
i N E E E E Excavation

v ® W o W w0 m SURFACE ELEVATION NM""'!\MM OTHER TESTS
PEAT, organic material and

gi\g?rganic soil, brown, damp

HARDY ASSOCIATES (1978) LYD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

01 SYMOOL

s

SAND (f) with little gravel,
silty, loose, rusty brown, root
fibres, occasional cobbles and
boulders, damp

(sP)

SAND, fine grained, some silt,
non plastic, rusty brown to
brown, occasional gravel
particles, damp to moist |
(sP)

Lol L '

>
i 'l 'l F i

P

_ frozen fine sand, ice bonded,
(permafrost)

End of Test Pit at 1.3 m

‘ 1.5

PR

e

el l

I 2.0

-
i l Nl Fl . L l I

Plate B32
WT08 - T0/08




BOREHOLE LOG

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGEDDWN. NM / DF, Jexo. nm. DATEOF WVEST. Sept. 11, 1986]s08N0. ceiangg  JHOLENO.TPIS5-2
WATER CONTENT E SOl DESCRIPTION SOIL SAMPLE; DRILL TYPE

HARDY ASSOCIATES (1978) LTD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

wp-O WO W-a DATUM Hand
PERCENT % ' — 5 E E Excavation

SURFACE ELEVATION Not delermined E OTHER TESTS
PEAT, organic material and "
organic soil, brown, damp _[ i

L] » » L) » [ ) m

silty, loose to compact, brown
occasional cobbles and boulder

ist

SAND (f), with some gravel [

SAND, fine grained, trace of A MA(Plate C26)
gravel(fmec), silty, brown, i
moist B
(SM) 1 -

SAND (fmc), and GRAVEL (fmc), - i
silty, compact, brown, moist -
to wet A, MA(Plate C27 )
(sP) 4
-

.. frozen sand and gravel, silty,
ice bonded, no visible ice, .
(permafrost) ]

4 'l

End of Test Pit at 0.9 m

L.

A

.5 -

r

2.0

& - L "

ljgl;a

S wened

Plagte (33

HTOB - 7905

———




| . BOREHOLE LOG |
: A A o SOCIATES (Fra) ™= PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGEDDWN. NM/DF. |CXP- NM. DATEOF IwVEST. Sept. 11, 1986 jsomno. ¢ 6 HOLENOTP 1554
WATER CONTENTY g SOIL DESCRIPTION EOIL SAMPLE DRILL TYPE
: wp-0O W-0O W:-A DATUM gg Hond
; - Excavation
w W W o W m SURFACE ELEVATION _ Not determined OTHER TESTS
PEAT, organic materjal, brown ]
iy aamp f o
i SAND (fmc), silty, clayey, with l -
trace gravel(fmcs, well rounded Ay .
firm/compact, low plastic, rusty -
brown, root fibres, moist ~
(sM) -
SAND (fmc), some gravel, well :
rounded, trace to no silt, -
' compact, brown, moist ]
(SP) ]
A2 MA(Plate C28)]
r~ frozen sand, ice bonded ;

(permafrost)
End of Test Pit at 0.80 m

'l

1.0

PO |

r

1.5

R BT

I X 1

2.0

Plate B34




A,

i

+

-
%
e

CONSULTING ENGINEERING & PROFESSIONAL sm::c?s' PROJECT com Mt#n‘:‘(YT o(;:::#b?(n “;q A'x?rEMENT PLAN
] » s la

LOGGEDDWN. NM/DF. [CX0. NM. ~ Joateormvest. sent. 10, 1986 JHo8NO. cg 6 HOLENO. TP155-5
l WATER CONTENT i $0IL DESCRIPTION OIL SAMPLE DRILL TYPE
wp-0 w.-Q We-a DATUM E Hﬂﬂd.

rencENT % § 5 E E % Excavotion

®w » » @& w 0 m SURFACE BLEVATION  Not defermin OTHER TESTS

g1l GRAVEL (fmc) and SANDmecg, ]

siity, compact, stratified with J

thin gravel layers, brown, some i

ggzgles and boulders, dry to A1 MA(Plate €29)

(6P) Petrographucj

Aggregate -

Tests 7

|

-

2 1

End of Test Pit at 1.2 m
No permafrost encountered

I J

Note: test pit excavated in an

area which had been a
15 stripped/worked the ]
previous winter

IAI

2,0

IJ o i i

Y

Plote B35
WT08 - 7905




' S BOREHOLE LOG
HARDY SOCIATES (1978) LTD.
Tt s o ses | PROYECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T,
;' LOGGED/DWN. NM/ DF, ]cup. NM. | PATEOF WVEST. Sept. 11, 1986 |s0mNo0. EngiQSL HOLENO.TP163-1
WATER CONTENT E $OIL DESCRIPTION OIL SAMPLE DMILL TYPE
‘ wp-D W-O w.a DATUM £ Hand
l . § 5 E i g Excavation
W W W w ® e m SURFACE ELEVATION _ Not determined OTHER TESTS
{' % SAND (Fm) with some gravel (fmc), . 4
’ trace of silt, loose to compact : .
brown, occasional cobbles, damp .
" to moist 4
: (sP) “
' -1
A MA(Plate C30§,
' 1 F’etr’ographicq
i' ]
i
ﬁ
. { i
1 -
1' 1
. ~ -becoming moist to wet -
] | ]
_ End of Test Pit at 1.60 m
' Permafrost not encountered -
Note: test pit excavated in an ]
area which had been stripped/ 4
' worked the previous winter
i 2,0 m
i -
'} 1
'} ]
Plote B36 |
' HY0B - 7908




BOREHOLE LOG

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

LOGGED/DWN. NM/ DF. Jcm. NM. DATE OF WVEST. Sept. 11, 1986 |somwo. & HOLENOTP163-2
WATER CONTENT $0IL DESCRIPTION OlL SA!PLE DRILL TYPE
Hand
-0 w-0 w.A UM .
v ¢ o 5 E E g Excovation
PERCENT % DEPTH

" » » ®w = 0 m SURFACE ELEVATION Not M E E OTHER TESTS

PEAT and organic soil, some
silt, dark brown, moist

HARDY ASSOCIATES (1578) LTD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

{3 son symweoL

x i

SILT with organics (peat, .
organic silt), sandy, some clay, -
firm, low plastic, light brown,
occasional gravel (fm). roots, .
moist (ML) J
SAND (fm), silty., trace of gravel .
(fmc), well rounded, loose to o
?ompact, brown, moist to wet Ay MA(Plate C31)
SM)

1 1 2

23 . frozen sand with trace gravel,
ice bonded, some visible ice 1
crystals (permafrost) 1

1.0 End of Test Pit at 0.76 m -

o O oy o 0 S AN N o O SN G 0 G N o o e
1

2.0

e

s

|




BOREHOLE LOG

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.

HARDY ASSOCIATES (1978) LTD.
CONSULTING ENGINEERING & PROFESSIONAL SERVICES

: LOGGED/DWN. N.M._/D.Fj"""- NM. DATE OF NVEST. Sept. 11, 1986 lsonno. 14096 HOLENOTP163-3
1 WATER CONTENT $OIL. DESCRIPTION OIL SAMPLE] DAL TYRE
‘ w8 WO Wes E oA : g El?:\:‘u‘:ion
W W ® 0 W W " SURFACE ELEVATION _ Not _defermined OTHER TESTS
§ PEAT, organic material, roots, |
| Y dry to damp [ 4

SAND (fm), trace of gravel (fmc)
well rounded, trace to no silt,
loose, some layering, rusty
brown to brown, root fibres,
moist

(sP) | 1

0.5

A1 MA(Plate C32)1

--thin gravel layer (0.10m)

-
)
—
-

1.0

S S e

(permafrost)

-frozen sand(fm), ice bondedf__]

End of Test Pit at 1.15 m "

NS

o an 0 SN ON N

.5

e

2.0

Plate B38
HT08 - 79/08

-—




: . BOREHOLE LOG
; HARDY ASSOCIATES (1978) LTD. PROJECT
o T R T T Yo T T CT COMMUNITY GRANULAR MANAGEMENT PLAN
TUKTOYAKTUK, N.W.T.
; |Locaeoown. N/ DF ]cxo. N.M. DATE OF INVEST. Sept. 11, 1986 [Jomwno. ¢ HOLENO. TP163-4
WATER CONTENT 80iL DESCRIPTION OIL SAMPLE DRILL TYPE
Hond
% l e u-:no - Mo AT § E E E Excavation
w W W e W w SURFACE ELEVATION _ Not determined E OTHER TESTS
" ] SAND (fm) with some gravel(fmc), 4
i well rounded, trace to no silt, g
loose to compact, occasional -
% cobbles, moist i
l (sP) -
; L
! ]
! ]
| ]
{ '
} -
| )
! d
1 J
~--becoming wet )
. -
}' ‘l§ SILT, some fine sand, compact, 4
l L5 non-plastic, grey, wet -
rl . : (ML) {IV'-:'.\ .
i ] e
; End of Test Pit at 1.60 m 1
' Permafrost not encountered 1
Note: test pit excavated in an 1
‘ area'which had been stripped/ ]
! worked the previous winter ]
i 2.0 ]
]|
! .
{
Blate B33
l ' HT08 - 75/03
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APPENDIX "C"

Laboratory Test Results
Grain gize Curves
Petrographic Analyses
Aggregate Tests



CLIENT: GNWT
PROJECT NUMBER: CG14096
:l HARDY ASSOCIATES (1978) LTD. : 2
] CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
;l HOLE:  TP181-1 SAMPLE: Al
f GRAIN SIZE CURVE BEPT 03 - 09 m
TECHNICIAN: L.R. DATE: 01/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
f COARSE FINE COARSE MEDIUM FINE
, U.S. STANDARD SIEVE SIZES
1 8 6" R R S TR | #10 #20 #40 NQ_O #100 w200 %325 002mm
: ; e ] 1 * '
H i ! H H I i g |
: ; Tt
%0l- : ; _
A ' l 1 H
P | i y . ! i : I t
8 . ; = ‘ : i‘
70p it — R SN L W 5 i
z AN R AV i : ! , ‘
+ ‘ | ; : 3 N . I 4 s
‘ E ‘ : \ AP o B !
! o 50 ; 1 - it
w i FE H i
z \ - . ;
i N 1K ' . R
| ot 50 T ‘ ' i i
{ & IANIE Lt
-4 1 \ : ‘ ’ : f
W 40 +— ‘ . ,
| ol NG 1k

30 .
20} - -
; j I P .
10} ' : : f
IEREN i o oA i N
L} ! T _r
1000 100 0 001 0001

GRAIN SIZE IN MILLIMETERS

GP SUMMARY
REMARKS:
g Do e mm | GRAVEL 29 %
]

D= — . mm | san0o 37 %
f Doz —mm | st b o
H
! CuS s mm CLAY o %
! NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce= —eo—— mm
i

NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test results reported above, Use of these resuits is therefore subject to the following terms and conditions:

(1) Any oral presentation made or opinion given by Hardy Associates (1978) Lia. or any of its officers. agants, servants or empioyees with respec: to the interpretation of these test resuits
is or was giver without responsibitity for the accuracy of any such presentations or dpinions, ragardiess of wh such rap tations or opi were negiigently tormed or given.

(2) Tne liabitity of Hardy A iates (1978) Ltd. for the use of thase test results shail in any and all events be limited to the fees receved by it for providing the said test resuits,

' I

HTes-02/08 Plate C1




CLIENT: GNWT
PROJECT NUMBER: CG14096
HMARDY ASSOCIATES ne78) LTD. 6 E
LAB. NUMBER:
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
HOLE: TP181=3 SAMPLE: A2
GRAIN SIZE CURVE DEPTH: 0.5 - 1.2 m
TECHNICIAN: L.R. DATE:  03/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
1 - S - A A R W 7S MR #10 #20 #40  #60 M100 202_4325 .002mm
Ih % 1M | !
; T RN
w I H . H i I
N ? SR
80f—-" : i ‘ ‘ l — : — ; i
| 1 B L R
BOER
70 s i At : i ; :
= b | . : ! i
o | - i i i}
s i : e ' g
« 60 ; ’ : :
W ' ! : |
E | ; ! i S f
[TH ! |
= 50 ’ T
& i i
0 iR - T "
x & ' i
W 40 = o
e i P ;
30 - | : _: | . .
| 1 ! . e
20 : - ; i :
i ! - 1T : ‘I t i ‘, :
© J : = [ ; :
I . = | Pl : ;
SIS S N 1 0 O . oot - a
! ! P ) u T ' ' \ —l‘ i
1000 100 10 1.0 0.1 01 001 0001
GRAIN SIZE IN MILLIMETERS
SUMMARY
REMARKS: SP
Do = mm | GRaveL 31 &
Dy = mm SAND “__L %
Deo = mm | st 3 %
Cu= mm | CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce = mm

NOTICE: Hardy Assaciates (1978) Ltd. has not interpreted or analysed the test results reported above. Use of these results is theretore subject to the following 1erms and conditions:

(1) Any oral presentation made or Opinion given by Hardy Associates (1978) L. or any of its officers. agents, serants or employees with respec! to the interpretanion of these test results
iz OF was givenr without responsibility for the accuracy of any such presentatons or Opinions, regardiess of whether sych representations or opinions wera negligently formed ot given.

(2) Tne liability of Hardy Associates (1978) L1d. for the use of these test results shail in any and ail events be limited to the feas receivad by it for providing the said test resuits.

HT8562/09

Plate C2




l CLIENT: GNWT
PROJECT :

' MARDY ASSOCIATES (e78) LTD. NUMBER C614096
; LAB. NUMBER:
; CONSULTING ENGINEERING & PROFESSIONAL SERVICES
: LOCATION: TJuktoyaktuk
; HOLE: TP181 =1 SAMPLE: Al
{' GRAIN SIZE CURVE DEPTH: 0.2 - 0.7 m
’ TECHNICIAN: L.R. DATE: 01/10/86
‘ GRAVEL SIZES SAND SIZES

COBBLES SILT CLAY
i COARSE FINE COARSE MEDIUM FINE

U.S. STANDARD SIEVE SIZES

8" 6" 4* S N S R #10 20 #40 #60 w100 #200 #325 .ﬁmm
N !

10] o

-~
(=]
F:

N
[=]

oy o G O GF N o8 G N S m e am
I
I

v
=]

PERCENT FINER THAN

30

20

10—

.- .
1000 100 10 1.0 [+3] 01 .001 0001

GRAIN SIZE IN MILLIMETERS

SUMMARY

REMARKS: SP

Do= o~ mm | GRAVEL 19 %
Do —_mm | SaND 76 %
Do — _mm | ST — .5 %

%

Cos — MM CLAY

: l NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc= o mm

NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test resuits reported above. Use of these resuits is therefore subject 1o the following terms and conditions;
(1, Any oral presentation made or opinion given by Hardy Associates (1978) Ltd, of any of its officers. agents. servanis or ampioysss with respect 10 the interpratation of these test results

is or was giver without responsibility for the accuracy ot any such p i or opi regardiess of whether such rep tations or opinions were negligently formed or given.
' (2) Tne iiability of Hardy Associates (1978) Ltd. for the use of these test results shail in any and aii aventa be limited to the fess received by 1t for praviding the 3aid test results.
} HTa5-82/08 Plate C3




CLIENT: GNWT
PROJECT NUMBER: CG14096

HARDY ASSOCIATES e7a) LTD.

NOTICE: Hardy Associatas (1978) L1d. nas not interprated or analysed the test resuits reported above. Use of these resulits is theretore subject 10 the following terms and conditions:

(1, Any oral presentation made or opinion given by Mardy Associates (1978) Ltd. or any of its officers. agenis. servants or employess with frespec: to the interpretation of these test resuits
is or was Qiven without responsibility for the accuracy of any such presentations or dpinions. regardless of whether such representations or opinions ware negligently formed or given.

% (2) Tne liability of Hardy Associates (1978) Ltd. for the use of these test resuits shail in any and all svents be limited to the fees received by it for providing the said test resuits.

Plate Ch

} ;
" CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
j HOLE: TP181~4 SAMPLE: A2
-,l GRAIN SIZE CURVE DEPTH: 0.7 -0.9m
‘ TECHNICIAN: L.R. DATE: 02/10/86
' GRAVEL SIZES SAND SIZES
, COBBLES SILT CLAY
Il COARSE FINE COARSE| MEDIUM FINE
U.S. STANDARD SIEVE SIZES
' 1 8 8 473 2Y 1T 1Y LTt #g 10 #20 #40 #60 w100 #200 #*325 002mm
‘ T T ! T i T T
IHN | i !
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‘ o e 1 w
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1op—— o T = _ T
: SR . do bl i A O L
:' B giln 10 i | e |
T ) L - ] i)
1000 100 10 1.0 01 01 001 0001
i
g‘ ' GRAIN SIZE IN MILLIMETERS
| =
. SUMMARY
REMARKS: SP
Dw= oo . mm | GRAVEL 1 %
; l Dys —  _ __ mm SAND __..4._9.5_ %
§ Deg = . MM SILT _._li_ Y
él C=— mm | CLAY — %
¥ NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cec= mm

HTB5-82/09




Dws —nw—— mm GRAVEL 20 _ %

Dy= - mm sanD 73 %
i Do ... MM st 7 - %
! Gy ———— mm { CLAY %
i NOTE: UNIFIED SOIL CLASSIFICATION 5YSTEM Cc= mm
i NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test results reported above. Use of these results is therafore subject to the following terms and condit:ons:

(1, ‘Any oral presentation made or opinion given by Hardy Associates (1978) Lid. or any of its officers. agenls. servants or employses with respect to the interpretation of these test results
is Or was given without responsibility for the accuracy of any such presentations or opimions. regardiass of whether such rapresentations or OpInions were nagligently formed or given.
(2) Tne Liability of Hardy Associates (1978) Lid. for the use of these test resuits shail in any and alt events be limited to the fess raceveq by it for providing the said test results.

Plate C5

CLIENT: GNWT
PROJECT NUMBER:
' HMARDY ASSOCIATES aove) LTD. ) . €G14096
* CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
_ LOCATION: Tuktoyaktuk
\ HOLE: TP181-5 SAMPLE: Al
(ﬁ GRAIN SIZE CURVE DEPTH: (0.3 = 1.0 m
TECHNICIAN: L.R. DATE: 01/10/86
l
‘ GRAVEL SIZES SAND SIZES
, COBBLES SILT CLAY
;I COARSE FINE COARSE| MEDIUM FINE
, U.S. STANDARD SIEVE SIZES
" 1 - S - S - N M 'ic" Nd 10 #20 #40 #60 #100 w200 #4325 .002mm
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' N ; ._ | : ,q ) — >‘ i L. .K. ; . i } ,
L] k] i el I . |
1000 100 10 10 01 0 001 .0001
' l GRAIN SIZE IN MILLIMETERS
' SUMMARY
REMARKS: SP
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. _ CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (978 LTD. = CG14096
! CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
{ LOCATION: Tuktoyaktuk
: - PLE:
, HOLE TP181-6 SAMPLE Al
! GRAIN SIZE CURVE DEPTH: 0.4 - 1.0 m
‘ TECHNICIAN. | .R. DATE.  01/10/86
! GRAVEL SIZES SAND SIZES
COBBLES C SILY CLAY
l GOARSE EINE coanse| meDIUM FINE
13
U).5. STANDARD SIEVE SIZES
l 1 - N S S B S T A T . #10 #20 #40 N%O #7100 !200-_”325 .D02mm
! ™ |
i iy |
o] oo I : - \ : I)
: i Ll k (1 ' L
! Vi i i : T ! i
80 ] L o : ;
P : : | fi §
i 70| . . il - ; : .
2 | , NI TE |
i = ' , 158 . i : '
I « 60 th : i e - ; . [
w ! i ; . ; P
Tz i T 4 s ol 7 T |
W i i I : S [ H |
‘ = 50 : L : :
i z : : ; | B [ ’
> W L : ‘ LI | IR . )
i 4 P | N IR j 8 T
4 i - ' g I N : H i ! .
il i : 1 TN N ‘
] o . T \ T \ .
| 20— — SRR I VR B el
! " 1 o Lo 1 I T id i 5 Lol g
. HRERE I » e i x
10 ) 1T e ; T ; T
f{l ' oo doph el e
! v Bk
' - T ' t T
1000 100 10 1.0 01 001 0001
‘l l GRAIN SIZE IN MILLIMETERS
l SUMMARY
REMARKS: SP
! ' Do® e mm | GRAVEL 142 %
¢ D= — . mm | SAND B2 %
. D= —  _mm | T — 6 %
]
: ' Ch= —  _ mm CLAaYy %
| NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cezx — mm
} . NOTICE: Hardy Associates (1978) Ltd. has not interpreted or anaiysed the test resuits reported above. Use of these results is theretore subject to the following terms and conditions:
(1; Any oral presentation made or opinion given by Hardy Associstes (1978) Ltd. or any of its officers, agents, servants of employees with respec! to the interpretation of these test results

i or was given without responsibility for the accuracy of any such presentations or opimons. regardiess of whether such representations or opinions were nagligently formed or given.
(2) The liability of Hardy Associates (1978) Ltd. for the use of these test results shisil in any and all events be limited to the tess raceived by it for providing the said test results.
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CLIENT: GNWT
PROJECT MBER:
HARDY ASSOCIATES (w78) LTD. ECT NN (614096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
HOLE: TP181 -7 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.4 - 0.6 m
TECHNICIAN: L.R. DATE: 03/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
’ COARSE FINE COARSE| MEDIUM FINE '
U.S. STANDARD SIEVE SIZES
1 L < S S RS B S A ) 10 #20 #40 W60 #1000 w200 #325 02mm
i b ks B 1 3 *"”Tn_ I
i . 1 1
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1000 100 10 10 0.1 01 001 .0001

GRAIN SIZE IN MILLIMETERS

_— . T E——

sp SUMMARY

REMARKS:

Dw= oo mm | GRAVEL 3 %
0= e o mm | SAND 93 %
D= — . mm | sT 4 o

Ch=—  _ mm | CLAY _ %

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

NOTICE: Hardy Associates (1978) Ltd, has not interpreted or analysed the test resuits reported above, Use of these results i3 therefore subject to the following terms and conditions:

(1; Any oral presentation made or opinion given by Hardy Associates (1978) Lid. or any of its officers. agents, sarvants or empioyees with respect to the interpretation of thase test resuits
i8 or was giver without responsibility for the accuracy of any such presentations or opinions, regardi of whethar such rep tations or opimons were negligentty formed or given.

{2) Tne liability of Hardy Associates (1978) Ltd. for the use of these test results shail in any ang all events be limited to the fess receivad by it for providing the said test resuits.
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I
',' CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (978) LTD. LG14036
: LAB. NUMBER:
; CONSULTING ENGINEERING & PROFESSIONAL SEAVICES
i LOCATION: Tgktoygktuk
HOLE: TP181-11 SAMPLE: Al
I GRAIN SIZE CURVE DEPTH: 0.3 - 0.9 m
; TECHNICIAN: L.R. DATE:  15/10/86
! GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
$
U.S. STANDARD SIEVE SIZES
: g 6 4"3° 2' 1 1 #10 #20 #40 w60 #1000 #200 #325 .002mm
‘ ' 100 T T T T 1 M '
‘ i [ ! : !
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z T 1L i f
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j w ! _ i i L L |
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H i . H B i ;
10 s =T - \ ~
i b g —— - _‘l il i - ;: E.. [ A— ¢ L — e
: 1000 100 10 1.0 0.1 o0 .001 0001
t
; ' GRAIN SIZE IN MILLIMETERS
{
? - “ SUMMARY
. REMARKS: SP
1 Do= —_mm | GRAVEL 27 %
{
: l Du= — mm | sanD .69 %
) Do= — _mm | siLT 4 %
: ' CyS ——  _ mm CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc? — — mm
{
i
i ' NOTICE: Hardy Associates (1978) Ltd. has not interpreted or analysed the test results reported above. Use of these results is therefore subject to the following terms and conditions:
(1, Any oral presentation made or opinion given by Hardy Associates (1978) Lta. or any of its officers, agents, servants or employees with respect to the interpretation of these test results

is or was giver without responsibility 107 the accuracy of any such presentations or dpinions. regardiess of whether such represantations or opinions were negligently formea or given,
{2) Tne jiability of Hardy Associates (1978) Ltd. tor the use of these tast results shail in any and all events be limited to the fees received by it for providing the said test results,

| '"T'if"‘wf’9 Plate C8




. CLIENT: GNWT
PROJECT NUMBER:
« HARDY ASSOCIATES (1978) LTD. e €614096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES . NUMBER:
' LOCATION: TUktOngtUk
HOLE: TP181-11 SAMPLE: A2
l GRAIN SIZE CURVE DERTH 09 -1.0m
' TECHNICIAN: L.R. DATE: 03/1 0/86
t GRAVEL SIZES SAND SIZES
. COBBLES SILT CLAY
i l COARSE FINE COARSE MEDIUM FINE
. U.S. STANDARD SIEVE SIZES
. l 1 i 8" 6" 4"2;' 201 N SR e # #10 iy #40 ;“O #100 E?"!'?‘?ré— }.oo.mm :
1 i
l % ; _ :
sof : ' JE :
| | i
i $d g ;
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' 70} ; ‘ 7 ;
4 ! ! ! { .
§ ; ‘ i i 1 ; |
‘ [~ ; ) !
i l « 60 : =+ 8 B * g ; T
. w { H ' :
z |- ; . SR AR '
= ‘ L ; s o ‘
' = 50 T mepsgr
. 4 1k P | ; :
i w : Lid i i I
| o : ] T i ? Ty i
-4 ;
W 40 : ,
o : i Py : i <
Y | s T 1
0 ' . t !
i 20 - - X Eiea i —
; ; : i ! . -0—- ok : +
; : B AN ! HE : i
10— - - - s fposacs * ‘ T — : o
i i : : ' : ! A ! ; i ! i
! ' L ek i ] ; i R - ; i ; T -
H s i : : : P I ‘
' Y ! ! T T
1000 100 10 1.0 01 nm 001 0001
! ' GRAIN SIZE IN MILLIMETERS
f ’ SUMMARY
' REMARKS: SP
! ' Dy = mm | GRAVEL . %
y D = mm | sanp 98 %
; Deo = mm SILT %
! l Cus mm | CLAY %
: NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce= mm
' l NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the 1est rasults reported above. Use of these resuits is therefore subject to the following terms and conditions:

(1; Any oral presentation rmade of opinion given by Hardy Associates (1978) Ltd. or any of its officers. agents. servants or ampioyess with respact to the interpretation of these test results
i8 or was giver without responsibility for the accuracy of any auch p ions or opi regardiess of whether such rep 1ons or opinions were negligently formead or given,

(2) The liability of Hardy Associates (1978) Ltd. for the use of these test results shail in any and al! avents be limited to the fees received Dy it for providing the said test results.

Plate C9
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is Or was giver without responsibility for the accuracy of any such presentations or dpinions, regardiess of whether such rap

or opi

CLIENT: GNWT
PROJECT NUMBER:
| HARDY ASSOCIATES ters) LTD. T 614096
;I CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. .
~ LOCATION: Tuktovaktuk
HOLE: TP181-12 SAMPLE: Al
fl GRAIN SIZE CURVE DEPTH; 02 - 08 m
: TECHNICIAN: L.R. DATE: 02/10/86
" GRAVEL SIZES SAND SIZES
_ COBBLES SILT CLAY
: COARSE FINE coarsel wmeoium FINE
}
U.S. STANDARD SIEVE SIZES
' L - AT N ST S N . *10 #20 #4'2__&60 #100 0203_'__:'325 002mm
IR ,J\ } 1N
' el b N\ | | i
il N B Sl
R : SRR e
2 INERE B RilNEE , | ]
3 T ! 1 SN
l £z 60 : — : — ——
[} i : P P :
E -t 1 1 1 N T
[T i ; i ! o |
g %0 B —
i . L L !
l & il i
w 40 . s
a : i i
l " \ ; 1 i
20 : : \ FRR
H 1 ‘ —MT T N 7_... E ‘ t : A ’ 1
10 , ; ‘ ; d ”
y vt .‘.T_“ . I _l_. ..' .-1 s - e e _— } :
' 1 1 ] 1 l.
1000 100 10 10 0.1 0 .001 0001
: l GRAIN SIZE IN MILLIMETERS
: SUMMARY
' REMARKS: SP
: Dy = mm | GRAVEL 5 9
i
: l Dy = mm | SAND 92 9%
. Deo = mm st 3 %
; l Cy= mm CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce = mm
; l NOTICE: Hardy Asacciates (1978) Ltd, has not interpreted or analysed the test resuits reported above. Use of these rasults is therefore subject to the following terms and conditions:
T (1) Any oral presantation made or opinion given by Hardy Associntes (1978) Ltd. or any of its officers. agents. servants or employess wnh respac! to the interpretation of these test results

were negligently formed or given.

(2) Tne liatlity of Mardy Associates (1978) Lta. for the use of these test results shail in any and all events be limited to the fess received by it for providing the said test resuits,

. HTB5-82/08
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NOTICE: Hardy Associates (1978) Ltd. has not interpreted or analysed the test results reported above. Use of these resuits is therefore subject to the lollowing terms and conditions:
(1; Any oral presantation made or Opinion given by Hardy Associates (1978) L1d. or any of its officers, agents, sarvants or empioyses with respec: to the interpretation ot these test resuits

is or was given without responsibility tor the accuracy of any such presentations or dpinions. regardiess of wh

I CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (078) LYD. CG14096
LAB. NUMBER:
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
I LOCATION: Tuktoyaktuk
HOLE: TP] 81-1 3 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.3 - 0.7 m
TECHNICIAN: L.R. DATE:  09/10/86
I GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
I COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
I 1 - . - S A N S A S ) LADY) *#20 #40 %60 w100 %200 #325 .B02mm
T z T B
| } i
I so}— X i ; . } .
i ‘ ! T - ; e ,
I 70 s < , e l -
z i ! : ! iy L
o« N N O A . : i ;
E 1l | i | ||
. a S0F——— T IR —
w i s H X ; ¢ P
4 00 L n : z ! . —
c | e ! ) RN i b
e 501 : — i e = ‘; et
-4 : . i ot ; I : [
] i : HE - i : i
| & | | ‘ ] nis 1
w 4o} ‘ : 4~ ’ o e e — —
“ L 1ot I . i Pl \
T mi e - - \ ? ? i
20 : 1 : i : ‘ ; ‘ i : \ ' : i : —.-
| | s 0 B B o e e N e
-8 10 — : : i : .. - : - : : i :
by P EAREN i : H P i |
,_._.‘._,_ S B S ] [ + l ; ,‘ } ! | ; ] l
I P | g : xSRI L i i
T T T ! ;
1000 100 10 10 0.4 o1 001 0001
I GRAIN SIZE IN MILLIMETERS
. SUMMARY
I REMARKS: SP
Do = mm | GRaveL U5 5
I Dy = mm | sanD 52 %
Dy, = mm | ST 3 %
l Cy= mm | CLAY %
NOTE: UNIFIED SOIL GLASSIFICATION SYSTEM Cc= mm

such rapraser

or opinions were nagligently formea or given.

{2) Tne liability of Hardy Associates (1978) 1.ta. for the use of thase test results shail in any and ali events be limited to the fees received by it 1or providing the smid test resuits.

l HT85-82/09

Plate C11




1
i
¥
1

'

CLIENT: GNWT
PROJECT NUMBER: C614096
HARDY ASSOCIATES ne7n) LTD. e
LAB. NUMBER:
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
LOCATION: Tuktoyaktuk
HOLE: TP181-14 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.3 - 1,0 m
TECHNICIAN: L.R. DATE: 02/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
1 : - A S 4 K W -"-': L] #10 #20 #40 #6D 100 #200 #3265 002mm
| ' i{ ! | ?
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1 1 ]
1000 100 10 10 0 001 0001
GRAIN SIZE IN MILLIMETERS
| L
’ SUMMARY
REMARKS: SP
mm | GRAVEL 5 %
mm SAND 92 o
mm | st 3w
mm | CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM mm

NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test resuita reported above. Use of these results is therefore subject to the following terms and conditions;

(1; Any oral presentation made or opinion given Dy Hardy Associates (1978) Ltd. or any of its officers. agents, servants or employees with respect 10 the interpretation of these test resuits
s Or was Qiver without responsibility 1or the accuracy of any suth prasentations or opimons, regardiess of whather such rapresent or op

(2) The liability of Hardy Associates (1978) Ltd. for the use of these test results shail in any and all events be limited to the tees received by it for providing the said test results,

HTB5-82/08

13 were nagligently formeag or given,
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CLIENT: GNWT
PROJECT NUMBER: CG14096
;l HARDY ASSOCIATES ne7s) LTD. e v 2
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES - NUMBER:
LOCATION: Tuktoyaktuk
l HOLE: TP181-16A SAMPLE: A2
| GRAIN SIZE CURVE DEPTH 0.5 -0.1m
TECHNICIAN: L.R. DATE: 1 10 86
{
GRAVEL SIZES SAND SIZES
,,l COBBLES SiLT CLAY
3
! COARSE FINE COARSE MEDIUM FINE
l U.S. STANDARD SIEVE SIZES
1 B 6" 430 2 1ut 1 B WL Y W #10 %20 #AD 460 #100 #4200 _~325' 002mm
|
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' 70} ] T ' " — e ; ; i
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"~ = i | i i H i i |
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4 ] * 1 [ !
a T | T 11 o
’ l SRR ¥ T T A
{ 30 - T ; | i
‘ -+ I ‘ .
: ] ! ! i
= 20 _ ; e
‘; : i 3 ‘ i ‘ ; e
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l - SEIE I : |
1 SRR L i \ : Lo ARRN ! ; ! Pei ! H
1 ¥ U I 1
1000 100 10 1.0 0.1 .01 001 .0001
} l GRAIN SIZE IN MILLIMETERS
i l Sp SUMMARY
| REMARKS:
? I Dw= — . _mm | GRAVEL ___46 %
’ Dp= ——____mm | SAND 650 %
l Deo= ~— mm | st ______ 4 %
4
\ _ Cy e mm CLAY . %
‘ I NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc# o mm
I NOYICE: Mardy Associatas (1878) Ltd. has not interpreted or analysed the test results reported above. Use of these results is therefore subject to the following terms and conditions:
. (1; Any oral presantation made or opinion given by Hardy Associates (1978) Lid. or any of its olficers. agents, servants or employees with respec: to the interpretation of these test resuits
. Is or was giver without reaponsibility for the accursicy of any such presentations or Opinions. fegardiess of whether such represantations of opinions were negligently formed or given.
. !' I (2) Tne fiabitity of Hardy Associates (1978) Lid. 1or the use 91 these test results shail in any and &l svents be limited to the fess receved by it for providing the said test resuits.
1 HTBS-82/00 Plate C13
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CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES e7s) LTD. CG'HGDBG
LAB. NUMBER:
CONSULTING ENGNEERING & PROFESSIONAL SERVICES
LOCATION: Tuktoyaktuk
HOLE: TP183-1 SAMPLE: A2
GRAIN SIZE CURVE DEPTH: 0.5 - 0.8 m
TECHNICIAN: L.R. DATE:  03/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
1 8" 6" 473" 27 1" 1" Nt VT " 4T N4 10 #20 #40 #650 #100 1203__ 325 .m_g_mrn
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GRAIN SIZE IN MILLIMETERS
B " SUMMARY
REMARKS: SP
Dy = mm GRAVEL 12 %
Do = mm | sano 87 %
Deo = mm | ST —— 1 %
Cy= mm CLAY %
NOTE: UNIFIED SOIL CLASSIFIGATION SYSTEM Cc= mm

NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test results reported above. Use of these results is theretore subject to the following terms and conditions:
(1; Any oral prasantation made or opinion given by Hardy Associates (Y978} Ltd. or any of its officers. agents, servants or employees with respect 10 the interpretation of these tes! results

is o was giver without responsibility for the accuracy of any such presentations or dpinions.

of

such rep

tations or opinions ware negligently formeg or given.

{2) Tne tiability of Hardy Associates (1978) Ltd. for the use of these test results shail in any and .l'l avents be limited o the fees raceved by it tor providing the said test resuits,

HYB5-82/09
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CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES ts78) LTD. — CG14096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES - NUMBER:
. LOCATION: Tuktoyaktuk
HOLE: TPp183-2 SAMPLE: A2
_!l GRAIN SIZE CURVE DErTH: 0.7 - 0.9 m
- TECHNICIAN: DATE: 03/10/86
I
’ GRAVEL SIZES SAND SIZES
COBBLES ST CLAY
I COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
I |- - < " S PSS . My W N 10 #X) #a0  #60 100 #200 w325 002mm
' ! i ; —— T R
R - | s
l f_ , } i s i ? ‘ I
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‘ ' GRAIN SIZE IN MILLIMETERS
f m_, e e ————e——tt s e |
l SP - SUMMARY
j REMARKS:
l Dy @ mm | Graver 1 _ %
{ Dy = mm SAND ,.__.__97 %
De = mm | st 2 9
:' I Cy= mm CLAY %
I NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc = mm

NOTICE: Hardy Associates (1878) Ltd. has not interpreted or analysed the test results reported above. Use of these results ia therefore subject to the following terms and condilions:

(1, Any oral presentation made or opinion given by Hardy Associates (1978) Lta. or any of its officers. agents, servants or employees with respec: 10 the interpretation of these test tesults

it Or was given without responsibility tor the accuracy of any such presentations or opinions, regardiess of
(2) The liability of Hardy Associates (1978) Lid. for the use of thesa tast resuits Shail in any and Al avents ba limited to the teas received by it for providing the said test results.

HT85-82/09

#r such represe ot

pi s were negiigantly formed or given.

Plate C15



I CLIENT: GNWT
PROJECT NUMBER;
l HARDY ASSOCIATES (978) LTD. e CG14096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES NV .
LOCATION: Tuktovaktuk
\ HOLE: TP183=5 SAMPLE: Al
l GRAIN SIZE CURVE DEPTH: 0.1 - 0.5m
TECHNICIAN: DATE: i 86
. GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
: I COARSE FINE COARSE}] MEDIUM FINE
) U.S. STANDARD SIEVE SIZES
I 1 - R - A N ST - AL M. S G A WL w10 #20 #40  #60 %100 %200 #3256 002mm
] ! T BN
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,’ ' GRAIN SIZE IN MILLIMETERS
; | —— s
l SUMMARY
REMARKS: Sp
‘ I Dy = mm | GraveL 43 %
‘ Dy = mm | sanp 23 %
! I Deo = mm SILT b %
i
: Cys mm CLAY %
. ' NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce= mm
i " NOTICE: Hardy Associates (1978) Ltd. has not interpreted or analysed the test resuits reported above. Use of these results is therefore subject 10 the fol'owing terms and conditions:
{1, Any oral presentation made or opinion given by Hardy Associates (1978) L1, or any of ita olficers. agents, servants or employees with respsc! to the interpretation of these test resuits
is or was giver without responsibility for the accuracy of any such presentations or dpimons. regardiess of sueh rep tations or opinions were negligently formed or given.
i (2) The liability of Hardy Associates (1978) Ltd. for the use of thesa test results shail in any and all events be limited to the fees received by it for providing the said test results.
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CLIENT: GNWT
PROJECT NUMBER: 14096
, HARDY ASSOCIATES ae7s) LYD. CG1409
1 CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
{ LOCATION: Tuktoyaktuk
HOLE: TP183-5 SAMPLE; A2
'l GRAIN SIZE CURVE DEPTH: 0.7 - 1.1 m
’ TECHNICIAN: DATE:
!l
{ GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
! coanse FNe  |coarse| mepium FINE
!
U.S. STANDARD SIEVE SIZES
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]
; l GRAIN SIZE IN MILLIMETERS
‘ sp - SUMMARY
REMARKS:
. Dy = mm | GRavEL 26 4
i
I Dy = mm | saNnD 72 %
' Do = mm | SLT 2 %
; l Cys mm | CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce= mm
]
g . NOTICE: Hardy Associates (1978) Ltd, nas not interpreted or analysec the test resuits reported above. Use of these results is therefore subject to the following terms and conditions:
(1; Any oral presentation made Or Opinion given by Hardy Associates (1978) Lid. ot any of its officers. agenls, servants or employees with respect to the interpratation of these test results

i% of was given without responsibility fof the accurcy of any such presentations or apimions, regardiess of whether such rapresentations or opinions were negligently formea or given,
(2) Tne fiability of Hardy Associates (1978) Ltd. for the use of these test resuits shail in any and all svents be limited to the fess received by it for providing the said test results,

i l HT85-62/09.
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CLIENT: GNWT
PROJECT NUMBER:
! HARDY ASSOCIATES ne7s) LTD. v CG1 l'096
( CONSULTING ENGINEERING & PROFESSIONAL SERVICES - NUMBER:
LOCATION: Tuktovaktuk
‘ HOLE: TP} 83_6 SAMPLE: Al
!' GRAIN SIZE CURVE DEPTH: 0.2 - 0.8 m
' TECHNICIAN: L.R. DATE: 01/10/86
{
‘ GRAVEL SIZES SAND SIZES
: COBBLES SILT CLAY
§l COARSE FINE COARSE] MEDIUM FINE
i
; U.S. STANDARD SIEVE SIZES
il 1 i B 6" 4" 3 271t oAt WUOWT R L g #10 #20 #40 %60 #1100 lg _IE‘?E .m&mm
i ; |
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! l GRAIN SIZE IN MILLIMETERS
m e e
: ' SUMMARY
REMARKS: SP
l Do mm | GRAVEL __16 %
d Dw= — . mm | SAND 79 %
3 D= oo mm SILT ___5_._ %
i
' Cu® s mm { CLAY %
f NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ces ———nu— mm
5 ' NOTICE: Hardy Associates (1878) Lid. has not interpreted or anaiysed the test results reported above. Uso of these results is tharefore subject to the following terms and congitions:

(1, Any oral presentation macde or oDINiON given by Hargdy Associates (1978) Lid. or any of its officers. agents, servants or empioyees with respect to the interpratation of these test results
is or was giver without responsibility for the accutacy of any such presentationa or dpinions, fegardiess of whather such representations or opinions were negligently formea or given.
l l (2) Tne jiability of Hardy Associates (1978) Lid. for the use of thase test results shail in any and ail svents be limited to the fees received by it for providing the said test resuits.
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CLIENT: GNWT
HARDY ASSOCGIATES (e7e) LTD. PROJECT NUMBER: £G14096
CONSULTING ENGINEEANG & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
i HOLE: TP169=1 SAMPLE: Al
i GRAIN SIZE CURVE DEPTH: 0.6 - 1.2 m
TEGCHNICIAN: L.R. DATE: 15/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
: COARSE FINE COARSE MEDIUM FINE
U.5. STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETERS
| e e — s T ——— e _‘ﬁ
SUMMARY
REMARKS: sPp “
Do= — — mm | GRAVEL __ 24 &
Dw= — omm | SAND 72 %
X D= — . mm SILT N SENA
! Cy= mm | CLAY _ ... %
: NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce® ——e mm

NOTICE: Hardy Associates (1978) Ltd. has not interpreted or analysed the test resuits reported above. Use of these results is therefore subject to the following terms and conditions:

(1; Any oral pressntation made or gpinion given by Hardy Associates (1978) Ltd. or any of its officers. agenis, servants or employess with respect to the interpretation of these test resuits
. is of was giver without responsibility for the accuracy of any such presentations or opinions, regardiess of whather such representations or opinions ware nagligently formed or given.
{2) The liability of Hardy Associates (1978) Lid. for the use of these test results shail in any and aii svents be limited to the fees received by it for providing the said test resuits.
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CLIENT: GNWT
PROJECT NUMBER: 6
5 HARDY ASSOCIATES 1978) LTD. . €G1409
| CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
! HOLE: TP169-2 SAMPLE: Al
! GRAIN SIZE CURVE DEPTH: 0.2 - 0.7 m
TECHNICIAN: DATE:
s
i
GRAVEL SIZES SAND SIZES
t COBBLES ST CLAY
| COARSE FINe  Jcoamse| MEDILM FINE
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: . GRAIN SIZE IN MILLIMETERS
g m’ o —s ————— |
' l SUMMARY
REMARKS: GP
1
i l Do= —  — mm | GRAVEL 22 %
Dw= ——_mm | saND 43 9%
' Do — woomm | SLT —— 2 %
“ Co*  ———omm | CLAY %
; l NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce® ——e M
1
i
NOTICE: Hardy Associates (1978) L1d, has not interpretad of analysed the test resuits reported above. Use of these it is fare subject to the following 1erms and conditions:
(1; Any oral presentation made or opinion given by Hardy Associates (1978) Lig. or any of its officers. agenis, servants or employeses with respec: 1o the interpratation of these test rasuits
is Or was given without responsibility for the accuracy of any such presentations or dpinions. regardiess of whether such representations or opinions were negligently tormed of given.
‘ (2) Tne liability of Hardy Associates (1978) Lid. for the use of these test resuits shail in any and aii svents be limited to the tees receved Dy it for providing the said test results,
. Plate C20
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I CLIENT: GNWT
PROJECT NUMBER: CGIL
| HARDY ASSOCIATES (978) LTD. T 614096
:l CONSULTING ENGINEERING & PROFESSIONAL SERVICES . .
LOCATION: Tuktoyaktuk
HOLE: TP184-2 SAMPLE: Al
gl GRAIN SIZE CURVE DEPTH. 02 - 0.6m
TECHNICIAN: L.R. DATE:  09/10/86
;' GRAVEL SI1ZES SAND SIZES
COBBLES SILT CLAY
;l COARSE FINE COARSE| MEDIUM FINE
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: I GRAIN SIZE IN MILLIMETERS
sp K SUMMARY
: REMARKS:
: Dy = mm | GRAVEL ___ 21 %
!
i ' D = mm | sanDo 77 %
' Do = mm | suT 2 %
! . Cy= mm | CLAY %
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce = mm
.
i
i l NOTICE: Hardy Associates (1878) Lid. has not interpreted or anaiysed the test results reported above. Lise of these rasults is therefore subject to the following terms and conditions:
(1; Any oral prasentation made or opinion given by Hardy Asaociates (1978) Lid. or any of its officers. agenis. servants or empioyses with respect o the interpratation of these test resuits

is or was givan without responsibility for the accuracy of sny such presentations or apinions, regardiess of whather such representations or opinions were negligently formea or given.
(2) Tne Habitity of Hardy Associates {1978) L10. for the use of these test resulta shail in any and all events be limited to the fess

?
¥
i l HTB5-82/08

iding the said test results.
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NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test resuits reported above. Use

of these rasults is therefore subject to the following terms and conditions:

i
l CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (e78) LTD. CG14096
!l LAB. NUMBER:
} CONSULTING ENGINEERING & PROFESSIONAL SERVICES
HOLE: TP1 84-3 SAMPLE: Al
! GRAIN SIZE CURVE DEPTH: 0.2 - 0,6 m
i TECHNICIAN: L.R. DATE: 03/10/86
Ql GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
k l COARSE FfiNe  |coarse] MEDILUM FINE
U.5. STANDARD SIEVE SIZES
‘ 8 6 4" 21t 1T N WU hS W M4 #10 #20 waD #50 %100 #200 #325 002mm
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} . GRAIN SIZE IN MILLIMETERS
§
! SUMMARY
i REMARKS: SP
, Du= — _ mm | GRAVEL .26 %
i . Do = mm | sanD 67 %
Des = mm | sy — 7 %
; ' CU= mm CLAY %
) NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce = mm

{(1; Any oral presentation made or opinion given by Hardy Associates (1978) Ltd. or any of its officers, ag
is Or was given without responsibility for the accuracy of any Such prasentations of Opinions, ragardless of whether
(2) Tne tiability of Hardy Associates (1978) Lta. {or tha use of thaae test results Shail in any an

|
HTB582/00
.

d ail avents be limited (0 the fess recsived by it for providing the said test resuits.

ents, sefvants or employees with r

4 10 the interpl

of these test resuits

SUCH FOPrasentations or opinions were negligently formed or given.
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NOTICE: Hardy Associates (1978) Lta. has not interprated or anaiysed the test rasuits reported above. Use of these results is tharefore subject to the toliowing terms and conditions:

{1, Any oral prasentation made or opinion given by Hardy Associates (1978) Lid. or any of 115 officers. agents, ser/anta or amployees with respec! to the interpretation of these test results
is Of was Qiven withou! responsibility for the accuracy of any such presentations or dpinions, regardiess of whether such representations or opinions were negligently formed or given.

(2) Tne liabitity of Hardy Associates (1978) Ltd. for the use of these test results shail in any and all events be limited to the fess recevad by it for providing the said test results.

[EAPE—Y

. CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (s78) LTD. CG14096
{AB. NUMBER:
CONSULTING ENGINEERING & PROFESSIONAL SERVICES
' LOCATION: Tuktoyaktuk
’ HOLE: TP184-5 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.2 - 0.6m
l TECHNICIAN: . DATE: 03/10/86
' GRAVEL SIZES SAND SIZES
COBBLES . SILT . CLAY
. COARSE FINE COARSE MEDIUM FINE
' U.S. STANDARD SIEVE SIZES
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® | NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM ¥ ————— MM
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I CLIENT: GNWT
HARDY ASSOCIATES (97e) LYD. PROJFCT NUMBER. CG14036
' CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
' LOCATION: Tuktovaktuk
HOLE: TP184-6 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.3 - 0.8 m
TECHNICIAN: L.R. DATE: 09/10/86
{
' GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
' COARSE FINE  |coamse] MEDIUM FINE
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GRAIN SIZE IN MILLIMETERS

REMARKS: GP-SP_~ SUMMARY

Do= — _mm | GRAVEL — 46 %
Dy= —  mm SAND ke 9
Do — e MM SILT ___8_ %

Cy® m——— . MM ctay %

oS G 0 G N S S SN 8 S m e
i

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

i

; NOTICE: Hardy Associates (1978) Ltd, has not interpreted or analysed the test results reported above. Use of these results is therefora subject 1o the following terms and conditions:

¥ {1, Any oral presentation made or opinion given by Mardy Associates (1978) Lid. or any of its officers. agenis. servants or employees mth respect to the interpretation af these test results
i& or was given without responsibility for the accuracy of any such presentations or 0pinions, regardiess of whether such re, IN$ Or opi waere negligently formed or givan.

(2) T liability of Hardy Associates (1978) Ltg. for the use of these 1est resuits shail in any and all events be limited (o the iul roconrod by it for providing the said test resuits,
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CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (1978) LTD. = €614096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktoyaktuk
HOLE: TP184-7 SAMPLE: Ag_
GRAIN SIZE CURVE DEPTH: 0.5 - 0.7 m
TECHNICIAN: L.R. DATE:  01/10/86
GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
COARSE FNE  Jcoarsel mEDIUM FINE
U.S. STANDARD SIEVE SIZES
B 6" 473 27 1t 1T W WU R WY el #10 #20 #40  #60 #4100 200 #325 Q02mm
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GRAIN SIZE IN MILLIMETERS

SUMMARY

REMARKS: SP

= . mm | GRAVEL ___ 36 %
D= — o mm | SAND 59 %
D — o o mm | SLT & %

Cy® o mm CLAY — %

o
1

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc= o mm

NOTICE: Hardy Associates (1978) L1d, has not interpreted or analyssd the test resylts reported abiove. Uso of these results is thatefore subject 10 the following terms and conditions:

(1, Any oral presentation made or opinion given by Hardy Associates (1978) Lid. Or any of its officers. agents, servants or amployees with reapect (o the interpretation of these test resulls
_ is Of was giver without responsibility for the accuracy of any sych p t; 'S Or Opi . regardiass of whether such rgpresentations or opi ware negligently formed or given.
2y The liability of Hardy Associates (1978) Lid. for the use of these 1est results shail in any and ail events be limited to the fess received by it for providing the said test resuits.
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l CLIENT. GNWT
HARDY ASSOCIATES (o7e) LTD. PREJECT NUMBER €G14096
CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
: LOCATION: Tuktoyaktuk
HOLE: TP155-2 SAMPLE: Al
GRAIN SIZE CURVE DEPTH: 0.2 - 0.5 m
' TECHNICIAN: L.R. DATE: 06/10/86
*l GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY

COARSE FINE COARSE MEDIUM FINE

|

U.S. STANDARD SIEVE SIZES

B 6 4"3" 2" 1" 1" W T e " 84 #10 20 #40 #60 #1100 |2UD_~325 O02mm
i L] N [T

80
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3
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PERCENT FINER THAN
hameus

20

10—

1.0 0.1 01 001 0001

GRAIN SIZE IN MILLIMETERS

T
.

SUMMARY

REMARKS: SM

Dwa— _mm | GRAVEL 6 %
D= mm | sanD .80 %
Do= o mm | ST — 14 %

Chys — __ mm CLAY e %

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

NOTICE: Hardy Associates (1978) LtG. has not interprated or analysed the test results reported above. Use of these results is therefore subject to the tollowing terms and conditions:

(1; Any oral presentation made or opinion given by Hardy Associates (1978) Lid. of any of its officers, agents. ssrvants or employess with respect to the interpratation of these test resuils
i5 Or was given without responsibility for the accuracy of any such presentations or opinions. regardiess of whether such representations or opinions were negligantly tormed or given,

(2) Tne iiability of Hardy Associates (1978) Ltd. for the use of these tast results shail in any and all events be limited to the fess received by it tor providing the said test resuits.
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I CLIENT: GNWT

GRAIN SIZE IN MILLIMETERS

PROJECT NUMBER:
HARDY ASSOCIATES (1978) LTD. — 614096
. CONSULTING ENGINEERING & PROFESSIONAL SERVICES NY -
LOCATION: Juktovaktuk
l GRAIN SIZE CURVE DEPTH; 0.7 < 0.9 m
3 TECHNICIAN: DATE:
{ GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
. COARSE FiNe  Jooarse| meEDIUM FINE
U.S. STANDARD SIEVE SIZES
' 1 8 & 473" 2' 1UuT 1T WU BT x . #10 *#20 #40  #60 #1100 202_ #325 002mm : . i
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SUMMARY

REMARKS: SP
, Do= — mm | GRAVEL 38 _ o
: Do — o mm | SAND 53 %

Deo= ——— mm | st 9 %

1
1 Cys — e mm CLAY — %

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce? emoo—— mm

: ' NOTICE: Hardy Associates (1978) Ltd. has not interpreted or analysed the test results reported above. Use of thase results is thersfore subject to the following terms and conditions:
{1; Any oral presentation made or opinion given by Hardy Asaocistes (1978) Lid. or any of its olficers. agenls. servants or employees with respec: to the interpratation of theae test resuits
is or was giver without responsibility tor the accuracy of any such presentations of Opinions. regardiess of whether such representations or opinions were negligentty formed of given.
{2) Tne liabitity of Hardy Associates (1978) Ltd. for the use of these (et results shail in any and ali events be limited to the fess rece by it for providing the 3aid test resuits.
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GRAIN SIZE IN MILLIMETERS

f ' SUMMARY

' REMARKS: SP

‘ Do= — oo mm | GRAVEL 31 %
i

| Dw=_— mm | sanp 60 o
! De= —mm | suT __._. 9 %
; Cys —— mm CLAY . %
"3 NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ccxm — mm

CLIENT: GNWT
PROJECT NUMBER:
| HARDY ASSOCIATES ue7s) LTD. - CG14096
{ CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
l HOLE: TP155-4 SAMPLE: A2
g' GRAIN SIZE CURVE DEPTH 05 - 0.8 m
TECHNICIAN: L.R. DATE: 01/10/86
| |
GRAVEL SIZES SAND SIZES
5 COBBLES SILT CLAY
}' COARSE FINE COARSE MEDIUM FINE
! U.S. STANDARD SIEVE SIZES
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NOTICE: Hardy Associates (1978) Ld. has not interpreted or analysed the test results reported above. Use of these resuits is therefare subject to the following terms and conditionsg:

(1; Any oral presentation made or opinion given by Hargy Associates (1978) Ltd. or any of its officers. agents, servants or employees with respact 10 the interpratation of these test rasults
i8 of was Qiver without responsibility for the accuracy of any such presentations or apinions. regardiess of whether such representations or op ware nagligently formed or gven.

§ (2) Tne liability of Hargy Associates {1978) Lta. for the use of these test resuits shail in Any and all avents be limited to the fess receved by it for providing the said test resuits.
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l CLIENT: GNWT
PROJECT NUMBER:
HARDY ASSOCIATES (97e) LTD. C614096
i LAB. NUMBER:
‘ CONSULTING ENGINEERING & PROFESSIONAL SERWVICES
LOCATION: Tuktovaktuk
HOLE: TP155=-5 SAMPLE: Al
l GRAIN SIZE CURVE DEPTH: 0 -0.4m
TECHNICIAN: DATE:  15/10/86
' GRAVEL SIZES SAND SIZES
_ COBBLES SILT CLAY
I COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
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l GRAIN SIZE IN MILLIMETERS
fl SUMMARY
' REMARKS: GP
! ' Do = mm | GRAVEL __ 54 %
? Doz — mm | sano 40
' Do e MM SILT 6 %
? . Co* —— eeomm | CLAY %
Co® — . MM

' NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

NOTICE: Kardy Associates (1978) Ltd, has not interpretad or analysed the test resuita raported above. Use of these results is therefore subject 1o the foilowing terms and conditions:

{1; Any oral presentation made o opinion given by Hardy Associates (1978) Lid. or any of its officers. agents, s6rvanis or mpioyees with respect (o the interpretation of these test results
is or was giver without responsibility for the accuracy of any such prese or opimons. regardiess of whethar such representations or opinions were negligently formed or given.

‘ l (2) Tna liability of Hardy Associates (1978) Lid. for the use of these test results shail in any and il avents be Hmited to the fess received by it for providing the said test results.
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CLIENT: m"r
| HARDY ASSOCIATES (978) LTD. PROJECT NU"_"BER: CG14096
j CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NUMBER:
LOCATION: Tuktovaktuk
. HOLE: - TP163-1 SAMPLE: Al
[l GRAIN SIZE CURVE DEPTH: 0.3 -1.3m
TECHNICIAN: DATE:
: GRAVEL SIZES SAND SIZES

COBBLES SILT CLAY
COARSE FINE  JCOARSE| WMEDIUM FINE

U.S. STANDARD SIEVE SIZES

CT T T K #10 #20 Ha0 @ w100  #200 #325 002mm

PERCENT FINER THAN

20p——— At
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1 T -
1000 100 10 1.0 01 m .001 0001

GRAIN SIZE IN MILLIMETERS

|

SUMMARY

REMARKS: _SP

Dy - mm GRAVEL .22 = %
Dx® e mm | SAND — 75 %
D= — — _mm | sILT — 3 o

Cys —  _ mm CLAY — %

ot

* il |
i
i ‘ | ;1: l”{ ; i :
30 ; - .

| NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Ce? ——e— mm
{ '

NOTICE: Hardy Associates (1978) Lid. has not interpreted or analysed the test results reporied above. Use of these results is therefore subject to the foliowing terms and conditions:
(1; Any orai presantation made or opinion given by Hardy Associates (1978) Lid. or any of its officers. agents, servants or empioyess with respec! to the interpretation of these test results
i or was given without responsibility for the accuracy of any such presentations or 0pimions, regardiess of whether such representations or opimons were negligently formea or gven.
! ' @) Tne iiability of Hardy Associates (1978) Lta. for the use of these test results shail in any and all events be limited to the fess received by it for providing the said test resuits.
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l CLIENT: GNWT

REMARKS: SM

Dw= — — mm | GRAVEL 6 %
D® e mm | SAND ___ 76 %
Deop® o mm | SILT ___ 18 %

Cu® ~e— MM CLAY . %

PO

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM

PROJECT NUMBER:
| HARDY ASSOCIATES (w7e) LTD. e £614096
i CONSULTING ENGNEERING & PROFESSIONAL SERVICES N ER:
LOCATION: Tuktoyaktuk
i HOLE: TP163-2 SAMPLE: Al
§l GRAIN SIZE CURVE SEFT AR
: TECHNICIAN: L.R. DATE:  01/10/86
|
) \
GRAVEL SIZES SAND SIZES |
COBBLES SILT CLAY
‘ l COARSE FINE COARSE MEDIUM FINE
: U.S. STANDARD SIEVE SIZES
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1000 100 10 1.0 [/A] 0N .001 0001
H
f l GRAIN SIZE IN MILLIMETERS
f
:l SUMMARY

T vt

NOTICE: Hardy Associates (1978) Ltd. has aot interpretad of analysed the test resuits reported sbove. Use of these resuits is tharefore subject to the following terms ang conditions:
{1, Any oral presentation made or opinion given by Hardy Associates (1978) Lid. or any of its officers, agents, servants or employees with respect to the interpretation of these test resuits
is or was giver without reaponsibility for the accurscy of any such prasentations or opinions. regardiess of whether such representations or opinions were nagligently formed or given.

“(2) Tne liabdity of Hardy Associates (1978) Ltd. {or the use of thase test results shail in any and &l avents be iimited to the fess ed by it for providing the said test results.
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' CLIENT: GNWT
PROJECT NUMBER: CG14
! HARDY ASSOCIATES u7s) LTD. = NUMBE G 096
' CONSULTING ENGINEERING & PROFESSIONAL SERVICES LAB. NY R:
LOCATION: Tuktoyaktuk
) HOLE: TP163-3 SAMPLE: Al
' GRAIN SIZE CURVE DEPTH:. 0.3-009m
TECHNICIAN: L.R DATE: 01/10/86
' GRAVEL SIZES SAND SIZES
COBBLES SILT CLAY
' COARSE FINE COARSE MEDIUM FINE
U.S. STANDARD SIEVE SIZES
1 [ < o O ) #10 N0 %40 W0 M100 w200 #325 .002mm
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i l GRAIN SIZE IN MILLIMETERS
SUMMARY
REMARKS: __SP
i Dws — . mm GRAVEL 6 %
; l Doz o mm | sanD 30
- Deo = mm | st 4
n' C= e MM CLAY %
‘ NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM Cc= ———— mm
{
i l NOTICE: Hardy Associstes (1978) Ltd. has not interpreted or analysed the test resuits reporied above. Use of these resulte (s therefore subject o the following terms and conditions:
{1, Any oral presentation Made or opinion given by Hardy Associstes (1978) Lid. or any of its officers. 80ents. Srvants or employess wuh respec. 10 the interpretation of these test resuits
i3 Or was grven without responsibility for the accurscy of any such preser or 33 of or such rep ns or opi 5 were negligantly formad or gven.

{2) Tne liability of Hardy Associates (1978) Ltd. 1or the use of thess tes! resuits shail in any |nu all be limited to the fess d by it for providing the said test resulits,
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PETROGRAPHIC ANALYSIS
(Coarse Aggregate)

TEST PIT: 181-16A, SAMPLE: A2, DEPTH: 0.5-1.0 m, PN = 105

Total Weighted
Rock Type Classification Composition &

Crystalline Good 2.4
Quartzite 3.9
Quartzite/Sandstone 66.0
Slate 13.5
Carbonate 4.1
Conglomerate 1.1

Sandstone 7.8
Sandstone Fair 0.9

Sandstone Poor 0.1

100%

Comments: Excellent quality for concrete aggregate

Plate C33
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PETROGRAPHIC ANALYSIS
(Coarse Aggregate)

TEST PIT: 169-1, SAMPLE: Al, DEPTH: 0.6-1.2 m, PN = 190

Total Weighted

Rock Type Classification Compogition %
Crystalline Good 4.4
\ Quartzite - 53.4
§ Sandstone/Siltstone 6.8
Slate : 10.4
i Conglomerate 0.5
% Shale/Siltstone Fair 5.4
Sandstone/Siltstone 13.2
Sandstone Poor 5.9
100%

Comments: Poor quality for concrete aggregate

Plate C34
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PETROGRAPHIC ANALYSIS
(Coarse Aggregate)

TEST PIT: 184-6, SAMPLE: Al, DEPTH: 0.3-0.8 m, PN = 114

: Total Weighted
Rock Type Classgification Composition &

Crystalline Good 7.0
Sandstone (quartzose) 64.1
Slate/Siltstone/Shale 11.8
Quartzite 4.8
Carbonate 3.9
Conglomerate 0.6
Sandstone/Siltstone 1.0
Shale Fair 0.2
Sandstone/Siltstone 6.5
Carbonate 0.1
100%

Comments: Good quality for concrete aggregate

Plate C35



PETROGRAPHIC ANALYSIS
(Coarse Aggregate)

TEST PIT: 155-5, SAMPLE: Al, DEPTH: 0-0.4 m, PN = 101

Total Weighted

Rock Type Classification Composition &

' Crystalline Good 3.5
Quartzite 4.2
Sandstone (quartzose) 76.1
Slate 9.9

: Carbonate 2,6

i
Sandstone 3.3
Sandstone Fair 0.4

100%

Comments: Excellent quality for concrete aggregate

Plate C36




PETROGRAPHIC ANALYSIS
(Coarse Aggregate)

Rock Type Classification

Crystalline Good
Quartzite
Quartzite/Sandstone
Sandstone

Slate

Carbonate

Conglomerate

Carbonate Fair
Siltstone/Sandstone

Chert Deleterious

Sandstone/Siltstone

Comments: Good to excellent quality for

concrete aggregate

TEST PIT: 163""1, SAMPLE: Al, DEPTH: 0.3-1.3 m, PN = 110

Total Weighted
Composition &

4.0
10.6
32.0
29,4
17.9

3.2

0.1

0.4
lIB

0.4
0.2

100%

Plate C37




l : HARDY ASSOCIATES (978) LTD. TECHNICAL REPORT
l CONSULYING ENGINEERING & PROFESSIONAL SERVICES

To: Government of Northwest Territories FILE 4195-CG-14096
l Department of Public Works DATE November 13, 1986
Highways Diivsion CLIENT P.O. -
Yellowknife, N.W.T. cC. -

l Xla 219

PROJECT: community Granular Management Plan - Tuktoyaktuk N.W.T.
SUBJECT;

Physical Tests of Aggregate

Coarse Aggregate (+4.75 mm) Fine Aggregate (=4.75 mm)
Sample Specific Gravity Organic Impurities
Identification Bulk S8D Absorption % Color Test
|
l Pit 184 2.59 2.62 1.21 #4

184-6 Al 0.3=0.8 m

Comments: Tests performed in accordance with the following standards:

(1) Specific Gravity and Absorption (Ccarse Aggregate) ASTM Cl27.
(2) Organic Impurities - Color Test (Fine Aggregate) ASTM C40.

Hardy BBT Limited

0

K. W. Gillingwat
Senior Supervisor

KWG:dw
i
|
:
!
|
; : \ Plate C38
iy I PAGE OF
! * INDICATES CERTIFIED * CALGARY *FORT McMURRAY *PRINCE GEORGE
Mﬁgﬂ?ﬁ * DAWSON CREEK HALIFAX * RED DEER
® ACCORDANCE WITH “EDMONTON “LETHBRIDGE “SASKATOON
STD A283 ELKFORD MEDICINE HAT * VANCOUVER
WINNIPEG
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CONSLILTING ENGINEERING & PROFESSIONAL SEFVICES

i LOS ANGELES ABRASION
) @ HARDY ASSOCIATES (wre) LTD. TEST REPORT

OFFICE: Calgary

I IE: Government of Northwest Territories PROJECT NO.: 4195-CG-14096
| Department of Public Works DATE: November 13, 1986

Highways Division cC: -

Yellowknife, N.W.T.
l l_ Xla 2L9
i
‘ PROJECT Community Granular Management Plan - Tuktoyaktuk N.W.T. -

Test Holes 1B4-2-Al, 184-3-Al, - Composite Sample for Test .
B SOURCE 184-5-22, 184-6-A1  TYPEOF SAMPLE Coarse Aggregate  SAMPLEDBY Client

DATE SAMPLED Oct./86 DATE RECEIVED OQct. 22/86 DATE TESTED Oct. 31/86
1
;
. MATERIAL GRADING: “A
|
l I ACTUAL SIEVE SIZES AMOUNT
' — 1 1/2"38.1 mii 1" (25.0 mm) 1249.7 9
= 1" 25.0mm * 3/4"(19.0 mm) 1250.0 9
l — 3/4" 19.0 mm* 1/2"(12.5 mm) 1249.7 9
— 1/2" 12.5 mm+ 3/8" (9.5 mm) 1249.6 9
‘; l - TOTAL SAMPLE 4999.1 9
t
I NO. OF REVOLUTIONS 500
NO. OF SPHERE '
l OF SPHERES 12 TOTAL SAMPLE 4999.1 9
WT. OF SPHERES 1
gl 4994.4 9| +# 12 MATERIAL AFTER 4103.8 9
! -
. # 12 MATERIAL AFTER 895.3 9
FI LOSS = .~ 4999.1 _ =#12 x 100 = __895.3 x100=_17.9 %
‘ TOTAL SAMPLE 4999,1
1
| COMMENTS: Test performed in accordance with ASTM Cl31l.
Clay lump deposits were present throughout the size fractions.
I
}
{ l TECHNICIAN R.L.D. REPORT CERTIFIED ’i \A\ bm\\ C’EV
NOTICE: Hardy Associates (1078) le hu not interpreted or analysed the test resuits reported above. Use of these fork subject 1o the 'ollw_tk !urm nd conditions:
(1) Any oral p made or given by Hardy Associates (1978) Ltd. of any of its officers, agents, servants or cmplqym wlm pact to the these (ul rasulls
is or was nhmn without mponllbllny for the accuracy oOf any Such presentations o opinions, regardiess of » such w t d or give..
[ l (2) The liability of Hardy Associates (1978) Lid. tor the use of these test resuits shall in any and il events be limited to the tons ..byllor ek Mnld test Mysults.
HT53-8106 Plate C39
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HARDY ASSOCIATES (1978) LTD. SOUNDNESS OF AGGREGATE

CONSULTING ENGINEERING & PROFESSIONAL SERVICES SULPHATE TEST REPORT
FILE: 4195-CG-14096 '
T0: Government of Northwest Territories DATE: November 13, 1986
Department of Public Works CLIENT P.O.: =
Highways Division c.C.: -
Yellowknife, N.W.T.
X1A 219
PROJECT Community Granular Management Plan . Tukiovaktuk N.W.T.
Test Holes 184-2-al,
184-3-A1, 184-5-A2, Composite Sample for Test:
SOURCE 184-6-Al1 TYPE OF SAMPLECOarse Aggregate SAMPLED BY (Cljept
DATE SAMPLED Oct./86 DATE RECEIVED Oct. 22/86 DATE TESTED pney. 5/86
SOLUTION Magnesium Sulphate NUMBER OF CYCLES 5
COARSE AGGREGATE FINE AGGREGATE
SIEVE SI2E ORIGINAL SIEVE SIZE ORIGINAL WEIGHED
RADING AVERAGE
PASSING RETAINED GRADING AVERAGE PASSING RETAINED G
PERCENT |PERCENT LOSS PERCENT EERCENT LOSQ
4 IN. 2 IN. 12.6 0.Q8/* 318 IN. NO. 4
2 IN. 1 - % IN, 7.9 0. 0% NO. 4 NO. 8
1 - %2 IN. 1IN, 13. 0 0.08 NO. 8 NO. 16 -
1 IN. ¥ IN, 10.4 0.03 NO. 16 NO. 30
¥% iIN. 7 IN. 18.7 0.84 NO. 30 NO. 50
¥ IN. 318 IN, 13.3 1.15 NO. 50 NO. 100
3/8 IN. NO. 4 IN. 24.8 0,48 NO. 100
TOTALS 100.0 S 70 TOTALS
SI2E NO. QUALITATIVE EXAMINATION OF PLUS Y™ MATERIAL
FRACTION PARTICLES
- ORIGINAL - | -
32 FINAL -l -
2" LY ORIGINAL  _ -
FINAL -] .
1P ORIGINAL  20] - ) i _
FINAL 20| Some cracking and Flaking was observed.
v ORIGINAL  27] -
' FINAL 27| some cracking and flaking was observed.

COMMENTS: *Weighted average percent loss adjustment as per testing reguirement.
Clay lump deposits were present throughout the size fractions.
< TESTED

' IN ACCORDANCE
REPORT CERTIFIED “\ h_@ Q{ TECHNICIAN  R.L.D. WITH ASTM C88

Th CALGARY ALBERTA. 7 (¥ 1402 272-8761 wx S10-821-1388
o s o, \ e RED DEER

lUlNAI A\ CALGARV DAWIONC DMONTON GRANDE FPRAIRIE LETHBRIDGE PRINCE GEORGE WINNIPEG

Plate CLO




- l HARDY ASSOCIATES (978) LTD. TECHNICAL REPORT
: ‘ CONSULTING ENGINEERING & PROFESSIONAL SERVICES
|
1

To: Government of Northwest Territories FILE 4195-CG-14096

¥

§l Department of Public Works DATE November 13, 1986
Highways Division CLIENT PO, ~
Yellowknife, N.W.T. : cc. -

‘ ' X1A 219

PROJECT: community Granular Management Plan - Tuktoyaktuk N.W.T.

-8U T .
1 BJEC Physical Tests of Aggregate
i
Coarse Aggregate (+4.75 mm) Fine Aggregate (-4.75 mm)
; Sample Specific Gravity Organic Impurities
! Identification Bulk 88D Absorption % : Color Test
pit 155 2.58 2.61 1.17 #5

155-5 Al 0-0.4 m

Comments: Tests performed in accordance with the following standards:

(1) specific Gravity and Absorption (Coarse Aggregate) ASTM C127.
(2) Organic Impurities - Color Test (Fine Aggregate) ASTM C40.

Hardy BBY Limited

Per: \J\b

K. W. Gillingwat¥r,
Senior Sipervisor

E.TO ?

E KWG:dw

i

i

}

i

| Plate Chi

: PAGE OF

i
* INDICATES CERTIFIED * CALGARY * FORT McMURRAY * PRINCE GEORGE
coucne'rrgn 1"EE§T|::~IG * DAWSON CREEK HALIFAX * RED DEER

| ® Pty i * EDMONTON * LETHBRIDGE * SASKATOON

(- STD A283 ELKFORD MEDICINE HAT * VANCOUVER

WINNIPEG
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| l

HARDY AS LOS ANGELES ABRASION
SOCIATES e7e) LTD. TEST REPORT
CONSULTING ENGINEEPING & PROFESSIONAL SERVICES
OFFICE: Calgary
fT—°= Government of Northwest Territories PROJECT NO.: 4195-CG~14096
Department of Public Works DATE: November 13, 1986
Highways Division cC: -
Yellowknife, N.W.T.
|_ Xla 219
PROJECT Community Granular Management Plan - Tuktoyaktuk N.W.T.
155 Pit
SOURCE (155-5 Al 0-Q4 m) TYPEOF SAMPLE Coarse Aggregate SAMPLED BY Client
DATE SAMPLED Oct. 18/86 DATE RECEIVED Oct. 22/86 DATE TESTED Oct. 31/86
"A"
MATERIAL GRADING:
ACTUAL SIEVE SIZES AMOUNT
“=1 1/2"(38.1mnd) 1" (25.0mm) 1250, 2 9
— (25.0mm® 3/4" (19.Omm) 1250. 4 §
~—3/4" (19.0ms) 1/2" (12.Smm) 1250.8 s
— 1/2"  (12.5mm) 3/8" (9.5mm) 1248.5 9
TOTAL SAMP
° LE 4999.9 ¢
NO.
0. OF REVOLUTIONS 500
NO. OF SPHERES 15 TOTAL SAMPLE ' 9
4999.9 ]
WT. OF SPHERES +# 12 MATERIAL AFTER ' 9
4994.4 _° 41304 "]
- FTER 9
# 12 MATERIAL AFTE 8eg. &
LOSS = _-4999.9  =~#12 x 100 = -7 x100=__17.4 %
TOTAL SAMPLE 4999.9
COMMENTS:  magt performed in accordance with A.S.T.M. Cl3l.
Clay lump deposits were found present throughout the size fractions.
TECHNICIAN R, T..D. REPORT CERTIFIED \“%
NOTICE: Hardy Aasociates (1878) Ltd. has not interpreted or analysed the test rasults reported above. Use of these results is theretore ¥ bibct 1o the foliowing
(1) Any oral presentation made or opinion Qiven by Hardy Associates (1978) Lid. or any of its officers, agents, servants or employsss with respect to the inl test results
Is or was given without responsibility for the accuracy of any tuch presentations or opinions, regandiess of whether such Or opinions ware o give..
(2. Tha liability of Hardy Associates (1978) Ltd. for the use of these test resuits shall in any and ail events be limited to the foos recei d by & tor provided the slid test

WTS3-8106 _ Plate C42




| HARDY ASSOCIATES (1978) LTD. SOUNDNESS OF AGGREGATE

! CONSULTING ENGINEERING & PROFESSIONAL SERVICES SULPHATE TEST REPORT

l FILE: 4195-CG-14096 '
10: Government of Northwest Territories DATE: November 13, 1986 -

i Department of Public Works CLIENT P.O.:~

3. Highways Division c.c.: -~

Yellowknife, N.W.T.

: X1A 219
?l PROJECT Community Granular Management Plan - Tuktovaktuk N.W.T,
Test Holes 155-2-A2-0.7-0.9 m ,

' 155~4-A1<0,1-0.3 m, 155-4-2A2-0.5-0.8 m, - Composite Sample

f SOURCE 155-5-A1-0.7-0.9 m TYPE OF SAMPLE Coarse AggregateSAMPLED 8Y Client
DATE SAMPLED Oct./B6 DATE RECEIVED Oct. 22/8B6 DATE TESTED Oct. 31/86
' SOLUTION Magnesium Sulphate NUMBER OF CYCLES 5
l COARSE AGGREGATE FINE AGGREGATE
SIEVE SIZE ORIGINAL . SIEVE SIZE ORIGINAL WEIGHED
PASSING RETAINED GRAD!NG—I AVERAGE PASSING RETAINED GRADING AVERAGE
i PERCENT _|PERCENT LOS PERCENT PERCENTLOS
' 3 IN. 2 IN. 5 n a1 | 38 IN NO. 4
2 IN. 1 - % IN. 9.7 0,.01* |NO. 4 NO. 8
; 1 - % IN. 11N, 15. g a.qg2 INO. B NO. 16
l 1IN, ¥ IN. 16 & n 07 INO. 16 NO.
31 IN. e IN. 18 7 0 E£2 NO. 30 NO. 50
2 IN. 318 N, 11 "7 n aa NO. 50 NO. 100
3:8 IN. NO. 4 IN. 90,1 1.0 §NO. 100
TOTALS 1000 3.64 TOTALS

SIZE NO. QUALITATIVE EXAMINATION OF PLUS %™ MATERIAL
FRACTION PARTICLES
QRIGINAL -
FINAL - -

3.2

27 - AT ORIGINAL  _ -
FINAL

— F

-

1% - ORIGINAL 19 -

FINAL 19} Some cracking was observed.

! l RS LoriaiNaL 241 - . .

FINAL 24| Some cracking was observed.

COMMENTS: *Weighted average percent loss adjustment as per testing requirement.
Clay lump deposits were present throughout the size fractions.

9
s B _ _ TESTED

' IN ACCORDANCE
REPORT CERTIFIED \:\b ‘J‘o{\’ : TECHNICIAN R.L.D.  WITH ASTM C88

9 8 STREET 1 s E\ CALGaRY ALBERTA, 12€ L) 1403 m-ear wx 610-821-7388
BUANABY CaLGARY DAWEONM CREEK EOMONTON QRANDE PRAIRIE LETMBRIDGE PRINCE GEORGE RED ORER WINNIPEG

Plate CL3




l HARDY ASSOCIATES 978) LTD. TECHNICAL REPORT

f' CONSULTING ENGINEERING & PROFESSIONAL SERVICES

To: Government of Northwest Territories FILE 4195-CG~14096
Department of Public Works DATE November 13, 1986
Highways Division CLIENTP.O. —

Yellowknife, N.W.T. ccC. =
X1A 2L9

PROJECT: Community Granular Management Plan - Tuktoyaktuk N.W.T.

Physical Tests of Aggregate

Coarse Aggregate (+4.75 mm) Fine Aggregate (-4.75 mm)
Sample Specific Gravity Organic Impurities
Identification Bulk S&D Absorption % Color Test

Pit 163 2.59 2.63 1.31 #2.5
l161-1 Al 0.3-1.3m

Comments: Tests performed in accordance with the following standards:

(2) Organic Impurities - Color Test (Fine Aggregate) ASTM C40.

Hardy BRT Limited

v ANY

K. W. Gillingwatétr, CNe.T.,
Senior Supervisor

KWG:dw .

e Glate Chlh

* OIN&CCAREET% ?EE;"\_'::ICE;D * CALGARY * FORT McMURRAY * PRINCE GEORGE
* DAWSON CREEK HALIFAX * RED DEER
!
° S * EDMONTON * LETHBRIDGE * SASKATOON
§TD A283 ELKFORD MEDICINE HAT * VANCOUVER
WINNIPEG

l (1) sSpecific Gravity and Absorption (Coarse Aggregate) ASTM C127
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