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Executive Summary

It is proposed to modify the existing sewage lagoon located in the Hamlet of Whale Cove, Nunavut in
order to increase its capacity. The proposed modifications would comprise of raising the existing two
berms (Berms A and C) and construction of three new berms (Berms B, D and E) in order to provide the
requisite free board for the proposed new higher effluent level in the lagoon. The new berms are to be
designed as impervious berms. The existing seepage berms (except Berm A) are to be converted to
impervious berms, stability of the slopes is to be assessed, and the slopes are to be modified, if
necessary, so that they are stable.

The geotechnical investigation comprised of drilling four boreholes at the site. It revealed that the
bedrock is present at shallow depth over the majority of the site. The exception to this is in the vicinity of
Berms A and C where overburden soils predominantly comprising of sand to sand and gravel extended to
the entire depth investigated i.e. 7.2 m to 9.5 m (Elevation 12.4 to 13.9 m). Permafrost under these
berms was encountered at a depth of 5.7 m below the existing ground surface. It is considered that the
permafrost in this area has degraded over the years since the site was a pond prior to construction of the
lagoon.

It is recommended that the new berms to be constructed (Berms B, D and E) and the existing Berm C
may be constructed with upstream and downstream side slopes of 3H:1V as these slopes are expected
to be stable. The existing Berm A which is to be retained as a permeable berm should be constructed
with slopes of 4H:1V. The recommended berm slopes are based on the assumption that the crest width
of the berms will be 4.0 m and that the berms will be constructed with crushed rock sand and gravel.

Prior to extension of the existing berms or construction of new berms, all the topsoil should be removed
from area of berm construction. The existing slopes of the berms which are to be extended should be
benched in 0.3 m high steps. The fill should be placed in 300 mm lift thickness and each lift compacted
to 95 percent of standard Proctor maximum dry density per ASTM D698 — 07el Standard Test Methods
for Laboratory Compaction Characteristics of Soil Using Standard Effort (12 400 ft Ibf/ft® (600 kN m/m3)).
In-place density tests should be performed to ensure that the specified degree of compaction is being
achieved.

The above and other related considerations have been discussed in greater detail in the report.
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1 Background Information

The existing sewage lagoon located in the Hamlet of Whale Cove (Figure 1) is a natural lake that drains
to wetland which is approximately 600 m long and discharges to the ocean. The sewage lagoon was
constructed by installing berms in order to bridge low lying areas. These berms were constructed with a
crest width of 3 to 5 m and side slopes of approximately 2H:1V. The crest of these berms varied from
Elevation 21 m to Elevation 22 m. The berms were constructed with locally available materials which
essentially comprises of sand and gravel or aggregate obtained by crushing bedrock. As a result, these
berms are not impervious. The liquid level in the lagoon was maintained at Elevation 20.3 m (Figure 2).

It is now proposed to increase the storage capacity of the lagoon which will necessitate raising the liquid
level in the lagoon to Elevation 21.1 m. In addition, a 1 metre free board is to be provided resulting in
crest elevation of the berms to be Elevation 22.1 m. This would necessitate enlarging and raising the two
existing berms (i.e. Berms A and C, Figure 2) and construction of three new berms (Berms B, D and E,
Figure 2). It is also required to make these berms impervious. The exception to this is Berm A which is
to be retained as an exfiltration berm to facilitate seepage out of this berm to the wetlands. It is proposed
to install synthetic liners in the berms and to seal them in the bedrock. In the case of Berm C, where
bedrock was not encountered, the berm is to be made impervious by freezing the core of the berm to the
permafrost by installation of thermosyphons.
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2 Proposed Berms
2.1 Berm A

It is proposed to increase the length of Berm A as necessary and to raise its crest elevation from
Elevation 20.8 m to Elevation 22.1 m. Since this berm is not to be made impervious, side slopes of
4H:1V are proposed with a crest width of 4.0 m.

2.2 Berm B

A new Berm B is to be constructed at approximate location shown on Figure 2. The existing ground
surface in this area is at Elevation 20.8 m to Elevation 21.0 m. Therefore, the height of the berm will vary
from 1.1 mto 1.3 m. Itis proposed to construct the berm in this area with a crest width of 4.0 m and side
slopes of 3H:1V. It is proposed to install a synthetic liner in the berm and to anchor it into the bedrock in
order to render this berm impervious.

2.3 Berm C

The existing berm in this area is at Elevation 21.7 m to Elevation 21.9 m. Consequently, this berm would
be widened (4.0 m width) and raised by placing 0.2 m to 0.4 m of fill. In addition, the existing slopes of
this berm are to be flattened to stable slope inclination of 3H:1V. It is proposed to make this berm
impervious by freezing the soil in the berm by installing thermosyphons.

2.4 Berm D

The ground surface at the proposed location of this berm is currently at Elevation 21.9 m to Elevation
22.0 m. Therefore, this berm will be constructed by placing a maximum of 0.3 m of fill. It is proposed to
construct this berm with a crest width of 4.0 m and side slopes of 3H:1V. In addition, a synthetic liner is
to be installed in this berm and anchored into the underlying bedrock to make it impervious.

2.5 Berm E

The existing ground surface in this area is at Elevation 21.5 m approximately. In order to achieve a crest
elevation of 22.1 m, it would be necessary to place approximately 0.6 m of fill. The berm is to be
constructed with a crest width of 4.0 m and side slopes of 3H:1V. In addition, a synthetic liner is to be
installed in the berm and is to be anchored into the underlying bedrock.
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3 Geotechnical Conditions

A geotechnical investigation was undertaken at the existing berm site by exp in 2010 and the factual
results presented in our report titled “Geotechnical Investigation, Factual Report, Proposed and Existing
Sewage Lagoon, Hamlet of Whale Cove, Nunavut”, prepared for Government of Nunavut under Project
No. OTT-00201369-A0 dated November 14, 2011.

The locations of the four boreholes drilled at the site are shown on Site Plan, Figure 2. The borehole logs
have been presented as Figures 3 to 7 inclusive. A review of these figures indicates the following soil
stratigraphy in descending order:

3.1 Topsoil

Approximately 330 m of topsoil was encountered in Borehole 3.
3.2 Fill

Boreholes 1 and 2 were drilled on top of the existing berms and encountered fill to 1.2 m and 1.5 m depth
respectively (Elevation 19.9 m and 20.4 m). The fill consists of sand and gravel with some cobbles and
silt. It has a moisture content of 6 to 14 percent. The fill comprises of 1 percent clay, 5 percent silt, 46
percent sand and 48 percent gravel (Figure 8).

3.3 Silt

The fill in Borehole 1 is underlain by a 200 mm thick layer of silt with some organics. This is possibly the
original topsaoil.

3.4 Sand to Sand and Gravel

The silt in Borehole 1 is underlain by sand which extends to 4.2 m depth (Elevation 16.9 m) and sandy silt
which extends to 5.4 m (Elevation 15.7 m). The sand stratum contains some shells and occasional
cobbles and boulders. Its moisture content varies from 14 to 22 percent. The sand stratum comprises of
2 percent clay, 11 percent silt, 68 percent sand and 19 percent gravel (Figure 9).

The sandy silt has a moisture content of 20 to 24 percent. Typically, it contains 15 percent clay, 48
percent silt, 25 percent sand and 12 percent gravel (Figure 10).

Beneath the fill in Borehole 2 and from the existing ground surface in Boreholes 3 and 4, sand and gravel
to gravel was encountered and extends to 0.4 m to 4.5 m (Elevation 17.3 m to 20.7 m). The natural
moisture content of this stratum varies from 9 to 20 percent. This stratum contains 4 percent silt, 3
percent sand and 93 percent gravel (Figure 11).
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The sandy silt in Borehole 1 and the sand and gravel in Borehole 2 are underlain by sandy gravel which
extends to the entire depth investigated in Borehole 1 (i.e. 7.2 m depth, Elevation 13.9 m) and to 5.7 m
depth (Elevation 16.2 m) in Borehole 2. It has a moisture content of 10 to 15 percent. This stratum
contains 0 to 1 percent clay, 0 to 14 percent silt, 1 to 27 percent sand and 58 to 91 percent gravel (Figure
12 and 13).

The sandy gravel in Borehole 2 is underlain by silt and sand stratum which extends to the entire depth
investigated i.e. 9.5 m, Elevation 12.4 m. This stratum contains some clayey silt layers. Its moisture
content varies from 11 to 30 percent. It comprises of 12 percent clay, 40 percent silt and 48 percent sand
(Figure 14).

3.5 Bedrock

The sand and gravel in Borehole Nos. 3 and 4 is underlain by Dolomite bedrock which extends to the
maximum depth investigated in the boreholes. The bedrock was of good to excellent quality based on
the Rock Quality Designation results which ranged between 85 and 100 percent.

3.6 Permafrost

It is noted that permafrost was encountered at 5.7 m depth in Boreholes 1 and 2. It is considered that the
permafrost has degraded over the years since the site is an old pond.

“exp.
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4 Discussion

The geotechnical investigation has revealed that the bedrock at the site is present at shallow depth
except in the vicinity of Berms A and C where bedrock was not encountered to the entire depth
investigated. As a result, seepage through these berms cannot be prevented by installing liner in the
berms and anchoring them in the bedrock. Berm A is located upstream of the wetlands and it is
understood that this berm would be retained as a ‘seepage berm’. Berm C is to be made impervious by
freezing the soil in the berm with the installations of thermosyphons. The bedrock is present at shallow
depth in the vicinity of the proposed three new berms (Berms B, D and E). In the case of Berms B and E,
liners will be installed in the berms and socketed into the bedrock. Berm D does not require a liner.

A slope stability analysis was undertaken for all the berms except for Berm D. The reason for this is that
this berm would be founded on bedrock and will be only 0.5 m high in order to provide the requisite 1 m
free board. In addition, the effluent level in the lagoon will be below the bottom of this shallow berm. It
was therefore considered that this berm constructed with side slopes of 3H:1V will be stable and slope
stability analysis is not required.
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5 Slope Stability Analysis

The slope stability analysis was undertaken for four berms (Berms A to C and E) in order to determine the
design upstream and downstream. It is noted that Berms B and E are to be made impervious by
installation of liners in the berms and socketing these liners into bedrock. Berm C is to be made
impervious by freezing the central core of the berm and the foundation soils in a permanently frozen state
by installation of thermosyphons. However, the surfaces of the inside and outside slopes of the berms
would be subject to seasonal freezing and thawing. Also, although the permeability of the frozen soil is
very low, it is feasible that a steady state seepage condition may develop in the berm over a long period
of time or due to malfunctioning of the thermosyphons. Therefore, the stability of slope analyses to
compute the design side slopes of these berms were based on unfrozen soils and assuming that
seepage can take place through the berms. It is considered that this assumption will also be valid for
lagoons which are to be made impervious by installation of liners in the berms since these conditions may
develop if the liner gets damaged or if the liner joint(s) fail.

The stability of the slopes was analysed using Bishop’s Modified Method. Slope/W. Geoslope office,
Version 4.23 Computerized system was used to assess stability of the slopes. The upstream and
downstream slopes of Berms A, B, C and E were analysed.

The geotechnical investigation has revealed that the bedrock at the site is present at shallow depth in the
vicinity of Berms B, D and E. Bedrock was not encountered to the depth investigated in the case of
Berms A and C (i.e. 7.2 m and 9.5 m depth respectively).

The upstream slopes of the berms were analyzed for the following conditions:

(a) Fully submerged conditions
(b) Fully submerged conditions and seismic loading
(c) Rapid drawdown conditions

(d) Rapid drawdown conditions and seismic loading
The downstream slopes were analysed for the following conditions:

(a) Steady state seepage conditions

(b) Steady state seepage conditions and seismic loading
The following assumptions were made in slope stability analysis:

(&) The crest of all the berms will be at Elevation 22.1 m. The crest width will be 4 m.

(b) The berms will be constructed with side slopes of 3H:1V to 4H:1V. Crushed rock sand and
gravel fill will be used for construction of the berms.

-
er’e
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(c) The bottom of the sewage lagoon is at Elevation 19.9 m to 20.4 m whereas the maximum effluent
level in the lagoon will be at Elevation 21.1 m.

(d) Widening and raising of the existing berms will be undertaken by placing additional material on
crest of the existing berms and on the downstream side of the berms.

(e) Although all the berms, except Berm A, will be designed as impervious berms by either
installation of liner in the berms socketed into the bedrock or by permanently freezing the core of
the berm and the underlying natural soil, the slope stability analyses were undertaken based on

It is noted that this

condition may result if the liners get damaged in any way or if the central core of Berm A cannot

be permanently maintained in a frozen state.

the assumption that the berms have been designed ‘as seepage berms’.

() Based on a literature search, the following engineering properties were assumed for the various
materials to be used in the construction of the berms and the natural soils encountered at the

site:

Table | — Geotechnical Parameters of Various Soil Stratas

Soil Type Unit Weight Effective Cohesion ¢’ Effective Angle of Internal
(kN/m?) (kPa) Friction ¢ (degrees)

Proposed Fill 22.0 0 38
Existing Fill 20.0 0 32
Organic Silt 18.0 0 20
Sandy Silt 20.0 0 25
Sand 22.0 0 30
Sandy Gravel 22.0 0 35

The results of the slope stability analyses have been presented on Table II.

Table Il - Computed Factors of Safety for Upstream and Downstream Berm Slopes

12

°5e? e X

Berm Slope Slope Loading Condition Computed | Figure
Identification | Identification | Inclination Factor of #
Safety
A Upstream 3H:1V Rapid drawdown (with topsoil layer) 0.74 15
Rapid drawdown (topsoil layer 1.30 16
removed)
Rapid drawdown with seismic loading 1.05 17
Submerged slope 2.38 18
Submerged slope with seismic loading 1.76 19
<%
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Table Il - Computed Factors of Safety for Upstream and Downstream Berm Slopes
Berm Slope Slope Loading Condition Computed | Figure
Identification | Identification | Inclination Factor of #
Safety
A Upstream 4H:1V Rapid drawdown 1.59 20
Rapid drawdown with seismic loading 1.35 21
Submerged slope 2.66 22
Submerged slope with seismic loading 2.08 23
Downstream 3H:1V Steady state seepage 0.96 24
Steady state seepage with seismic 0.87 25
loading
4H:1Vv Steady state seepage 1.47 26
Steady state seepage with seismic 1.25 27
loading
B Upstream 3H:1V Rapid drawdown 2.62 28
Rapid drawdown with seismic loading 2.25 29
Submerged slope 2.62 30
Submerged slope with seismic loading 2.25 31
Downstream 3H:1V Steady state seepage 2.13 32
Steady state seepage with seismic 1.77 33
loading
C Upstream 3H:1V Rapid drawdown 2.08 34
Rapid drawdown with seismic loading 1.72 35
Submerged slope 2.17 36
Submerged slope with seismic loading 1.82 37
Downstream 3H:1V Steady state seepage 4.68 38
Steady state seepage with seismic 3.31 39
loading
E Upstream 3H:1V Rapid drawdown 2.71 40
Rapid drawdown with seismic loading 2.26 41
Submerged slope 2.71 42
Submerged slope with seismic loading 2.26 43
Downstream 3H:1V Steady state seepage 3.2 44
Steady state seepage with seismic 2.66 45
loading
<%
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Based on current practice in the industry, a factor of safety of 1.5 is required for static loading conditions
and a factor of safety of 1.1 for seismic loading conditions. A review of Table Il indicates that the
requisite factor of safety against slope failure are available if the berms are designed with upstream and
downstream slopes of 3H:1V. The exception to this is Berm A in which case 4H:1V upstream and
downstream slopes are required in order to obtain the requisite factors of safety.

It is recommended that the berms should be designed with side slopes of 3H:1V except for Berm A where
upstream and downstream slopes should be designed with slopes 4H:1V. It is noted that these
computations are based on the assumption that the berms would be constructed with crushed rock sand
and gravel. If it is decided to use different materials for construction of the berms, this office should be
consulted since in this case it may be necessary to re-evaluate the berm slopes. The analysis also
assumes that topsoil layer will be removed from under the new berms and the extended portion of the
existing berms.

“exp.
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6 Construction Considerations

It is recommended that all the topsoil should be removed from under the proposed berms or from under
the expanded portions of the berms. To ensure satisfactory performance of the extended berm, it would
be essential to bench the existing slopes in 0.3 m high steps to receive the new fill. The new fill may then
be placed in 0.3 m lift thicknesses and each lift compacted to at least 95 percent of standard Proctor
maximum dry density per ASTM D698 — 07el Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort (12 400 ft Ibf/ft® (600 kN m/m®). In place density tests
should be performed on each lift to ensure that the specified degree of compaction has been achieved.

“exp.
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7 Erosion Protection
It is noted that the computed upstream and downstream slope inclinations will be stable provided that the
berms are not overtopped. Potential exists for considerable erosion and possibly failure of the berms if

overtopped. Overtopping of the berms may be prevented by construction of a proper spillway structure
which is capable of handling the overflow.

Fexp.
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8 General Comments

The comments given in this report are intended only for the guidance of design engineers. The number
of boreholes required to determine the localized underground conditions between boreholes affecting
construction costs, techniques, sequencing, equipment scheduling, etc. would be much greater than has
been carried out for the design purposes. Contractors bidding on or undertaking the works should, in this
light, decide on their own investigations, as well as their own interpretations of the factual borehole
results, so that they may draw their own conclusions as to how the subsurface conditions may affect
them.

The information contained in this report is not intended to reflect on environmental aspects of the soils.
Should specific information be required, including for example, the presence of pollutants, contaminants

or other hazards in the soil, additional testing may be required.

We trust that the information contained in this report will be satisfactory for your purposes. Should you
have any questions, please do not hesitate to contact this office.

“exp.
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Client: Government of Nunavut

Project Name: FINAL - Geotechnical Recommendations
Proposed Modifications to Sewage Lagoon

Hamlet of Whale Cove, Nunavut

Project Number: OTT-00201369-A0

Date: September, 2012

Notes On Sample Descriptions

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil
classification system. This system follows the standard proposed by the International Societv for Soil
Mechanics and Foundation Engineering. Laboratory grain size analyses provided by exp Services Inc.
also follow the same system. Different classification systems may be used by others; cne such system is
the Unified Soil Classification. Please note that, with the exception of those samples where a grain size
analysis has been made, all samples are classified visually. Visual classification is not sufficiently accurate
to provide exact grain sizing or precise differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION

| cLay | SILT | SAND | GRAVEL | coBBlEs | BOULDERS |
| FNE | MEDIUM | coarsE | FINE | MECIUM | COARSE | FINE | MEDIUM | CoarSE |

0 OIOQ OIOOB 0I02 0.06 0.2 06 20 6.0 20 60 200

l 1 1 l l l
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

| CLAY (PLASTIC)TO | FINE | MEDIUM | crs. | FINE | COARSE |
| SICT (NONPLASTIC) | SAND | CRAVEL

UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during
the boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or
degree of compacticn. The borehole description may therefore not be applicable as a general description
of site fill materials. All fills should be expected to contain obstruction such as wood, large concrete pieces
or subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes.
Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide
supplementary information. Despite the use of test pits, the heterogeneocus nature of fill will leave some
ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of organically
contaminated scil. This organic material can result in the generation of methane gas and/or significant
ongeoing and future settlements. Fill at this site may have been monitored for the presence of methane gas
and, if so, the results are given on the borehole logs. The menitoring process does not indicate the volume
of gas that can be potentially generated nor does it pinpoint the source of the gas. These readings are to
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive
gas/methane is detected. Some fill material may be contaminated by toxic/hazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site
has not been tested for contaminants that may be considered toxic or hazardous. This testing and a
potential hazard study can be undertaken if requested. In most residential/commercial areas undergoing
reconstruction, buried ocil tanks are common and are generally not detected in a conventional geotechnical
site investigation.

3. Till: The term till on the borehole legs indicates that the material originates from a geological process
associated with glaciation. Because of this geological process the till must be considered heterogeneous in
composition and as such may contain pockets and/or seams of material such as sand, gravel, silt or clay.
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore
encounter cobbles and boulders during excavation, even if they are not indicated by the beorings. It should
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.
Because of the horizontal and vertical variability of till, the sample description may be applicable to a very
limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs
in till materials.

Fex O



LOG OF BOREHOLE BOREHOLE LOGS 201360 WHALE COVE.GPJ TROW OTTAWA.GDT &/3/12

Project No:  OTT-00201369-A0

Log of Borehole 1 ’-“Is?exp

' Figure No. 3
Project: Geotechnical Investigation - Proposed Existing Sewage Lagoon

Page. 1 of 1

Location: Hamlet of Whale Cove, Nunavit

Date Drilied: 'September 17, 2011 Splkt Spoon Sample [ Combustible Vapour Aleading ]
Drill Tvoe: Augar Sampla m Natural Malstute Gontent b4
ype. SPT (N) value o Antarberg Limits —
Datum: Geodstic Dynamic Cong Test —_— Undrained Triaxial at o
Shalby Tuba . % Strain at Failura
ad by: - Shear Strength by
Logg Y Checked by'—._. 3:::' Tit;turlg'fh by ’;— Penatromaster Test =
5 b Standard Penatration Test N Value Combustible Vapour Reading (ppm) §
ol Gecdotc | a 250 500 750 | Natural
Wl R SOIL DESCRIPTION p 20 40 80 80 Natural Moisture Content % P (Lnit Wi
Ll & m L | Shear Strangth WPa | Aebarg Limils (% Dry Waight) | L | jon/m®
. s 211 |, 20 a0 ___ 6 5
Sand and gravel, fine to coarse, some
+—cobbles, black organics, brown, moist -
— - 1
19.9
SILT 19.7
(3 Some organics, black, wet A
SAND
| _Some gravel, ceeasional cobbles and | 4
houtders, soma shells, brown, moist to wet +)
— 3
— — 4 B
16.9
SANDY SILT M
. Slightly cohesive, some shells, some fine to— |
mediumn gravel, grey, moist to very wet
— = 5
15.7
— SANDY GRAVEL -
Fine to coarse, frequent cobbles and
boulders, grey, wet 1
PERMAFROST @ 5.7 M = dm .
— 7
138
Borehole Terminated at 7.2 m depth
NOTES:
1. Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING ARECORD
betore use by others Elapsed Water Hole Open I FRun Dapth % Res. A0 %
2. Borehole backlilled upon completion, Tima Level (m) To (m} No. {m}
On Completion No wates No Cava
3. Field work was supervised by an exp representative.
4. Ben Notes on Sample Descriptions
5.This Figura s to read with exp. Senvices Inc. report
OTT-00201368-A0




Project No: OTT-00201369-A0

Log of Borehole 2

3. Field work was supanised by an exp representative,
4. 5ee Notes on Sample Descriptions

5. This Figure |5 to read with exp. Services Ing, report
OTT-00201363-A0

LOG OF BOREHOLE BOREHOLE LOGS 201388 WHALE COVE GPJ TROW QTTAWA.GDT %&/12

Figure No. 4
Project: Geotechnical Investigation - Proposed Existing Sewage Lagoon 1 i
Page. of
Location: Hamlet of Whale Cove, Nunavut
Date Drilled: 'September 16, 2011 Spiit Spoon Sample = Combustible Vapour Reading (]
: ] Augar Sample m Matural Moisture Contant b4
Orilt Type : SPT (N} Valua e} Afterharg Limits —
4 . Dynamic Cone Test r— Undralned Triegal at
Datum ) Geweﬁc Shalby Tube . % Strain at Failure $
. . Shear Strength by
LoQged by —— Checked by \S;;ﬂe:r_rsa\;:ngm i -é- Panatromatar Tast &
& Standard Penetration Test N Yalue Combustible Yapour Raading (ppm) | S
G m Googatic E 250 564 750 ‘G Natural
wl ¥ SOIL DESCRIPTION P 20 40 80 80 Nafural Mcisturs Comient % P [Unit Wt.
Ll o 1 ' Shear Strength kPa Altarberg Limiks (% Dry Weight) E KN/
L
214 o 5
Fine to coarse sand and gravel, some
i i~ cobbles and boulders, some silt, brown, <
: maoist
i — = 1
‘N 20.4
W1 SAND AND GRAVEL
«f}] Fine to coarse, some cobbles and
-Fa . W—-boulders, sandy to clayey silt layers, brown — 2
a8 to grey, maist to wet
1 ]
.
>
+- .“‘ 1 3
. . '.‘ i
4. J..‘- = 4
168
¥ =173
Y SA L
J 8] Fine to coarse, grey ] d
' 1B
LA 163
- {3 SILT AND SAND
“1H1-Clayay siit layer, some shells, some gravel, - 8
+ M4 organic smell, grey, frozen
E PEAMAFROST @ 5.7 M
- 3 ;
b — 8
Lt | .
.
Ly 12.4
Borehole Terminated at 9.5 m depth
[NOTES:
1. Borefole/Test Pit data requires interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
betora use by cthers Elapsed Waler Hola Open Run Dapth *% Rec. RGO %
2. A thermister was installed 1o 8.8 m In a 25 mm PVC Timg Level (m) To (m) No. [{u)}
rigid pipa, On Completion No water Ng Cave




Project No:  OTT-00201369-A0

Figure No. 5

Log of Borehole 3 "a"exp

Project: Geotechnical Investigation - Proposed Existing Sewage Lagoon

Page. 1 of 1

Location: Hamlet of Whale Cove, Nunavut

LOG OF BOREHCLE BOREHOLE LOGS 201369 WHALE COVE GPJ TROW OTTAWA.GDT $212

Date Drilied: 'September 18, 2011 Spit $poon Sample = Combustible Vapour Reading m|
- Auger Sample Natural Molsturs Contart
Drill Type: phais o ; . %
SPT(N) Valus fe} Afterbarg Limits —
Datum: Geodetic Dynamic Cona Test — Undrained Triaxial a1 &
Shelby Tuba | % Straln at Failure
Logged by: : Shear Strength by
099 W —_— Checked by o E.::rg:fngm by -é- Panetrometar Test A
% o Siandard Penetration Test N Value Combustible Vepour Reading (ppm) §
& 250 500 750 Nagural
Wl SOIL DESCRIPTION el 20 @ &% 80 Naturel Mitatits Conmtont % 15 | Unit We.
Lio m + | Sheur Swrength WPa | Atterborg Lisks {3 Dry Weight) g e
L
214 1
W% TOPSOIL ~330 mm iEs s
. Sandand gravel, some cobbles and L Farmon
~ “-1-boulders, black to grey — :
e 202 1o |
— BEDROCK — 1
Dolomite, ¢alcite partings, occasional g
vertical joints, grey (very good to excellent 0
I quality) n i -
I = 2 HEOVY T
/ 18.2 B
Borehole Terminated at 2.9 m depth
NOTES:
1. Borehole/Test Pit data requires Imetpratation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
bietore o by cihars Elapsed Water ol Open Run Depth % Fies. RGO %
2. Barehole bacidilled upon completion. Time Level (m) To(m) | | No. {mj
. axd . On Completion No water No Cave i 0.94-1.45 100 85
. Field work was supervised by an exp representative. 2 1.45-222 100 100
4. Sea Notes on Sarmple Descriptions K] 2.23-292 1040 100
5. This Figure Is ta read with exp. Services Inc. report
OTT-00201368-A0




Log of Borehole 4

0.90

“ex

Project No:  OTT-00201369-A0
] Flgure No. 6
Project: Geotechnical Investigation - Proposed Existing Sewage Lageon 1 1
Page. of
Location: Hamlet of Whale Cove, Nunavut " —
Date Drilied: 'September 19, 2011 Split Spoon Sample = Combustitle Vapour Roading |
. - Auger Sampie m Manural Mosture Contert b 4
Drill Type: SPT (M) Valus o Altarborg Limits -
Datum: Geodetic Dynamic Cane Test _— Undrained Trigxial at &
Shelby Tubo ] % Strain a1 Fallure
L d by: Ch : Shear Strength by
PRERENY soiscby Breschsnin T et A
g o Standard Panatration Test N Value Combuystibla Yapour Reading (ppm) i
¥ 250 500 750 Naturaj
b § SOIL DESCRIPTION o P 20 4w 61 80 Riatwal Wissturs Gomtoot %1 1 |Urit Vit
k m ! ["Shear Strangth e | Atterberg Limis (% Doy Worght) [ L | yepgsm?®
- 21.1 ; 50100 150 20 a0 8 £
s SAND AND GRAVEL - - =150 L x PSS . M.
.-,y Organics, some cobblas 207 9
- BEDROCK _ -
Dolomita, calcite partings, occasional
| vertical joints, gray (excallent quality) ] |
= = 2
7 187
Borehole Terminated at 2.4 m depth
NOTES:
1. Borehola/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
betore iea Byaifiers Elapsed Water Hole Open Fun | Dephh % Aec. B0 %
2. Borehole backfilled upan eompletion. Time Leval {m) To(m) Mo im)
Y ) ) On Comgletion No water No Cave 1 0.38-1.17 100 100
. Field work was supenvised by an exp represeatative, 5 117 - 2.96 100 100

LOG OF BOREHOLE BOREHOLE LOGS 201369 WHALE COVE.GPJ TROW QTTAWA.GDT 9/2/12

4. 5ea Notes on Sanrﬂe Descrigtions
£.This Flgure 13 10 read with &xg. Services inc. report
oTT- 1385-A0
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Log of Borehole 5 ""?”’exp,

Project No:  OTT-00201369-A0
Figure No. 7

Project: Geotechnical Investigation - Proposed Existing Sewage Lagoon

Page. 1 of 1
Location: Hamlet of Whale Cove, Nunavut

LOG OF BOREHOLE BOREHOLE LOGS 201369 WHALE COVE.GPJ TROW OTTAWA.GOT 92712

Date Drilled:; 'September 19, 2011 Spiit Spoon Sample bq Combustible Vapour Reading O
: . Auger Sample m Matural Meisture Gontant b 4
Drill Type: SPT{N) Valus o Attarberg Limits —
Datum:. Geodetlc Dynariic Cone Test —_— Undrained Triaxiak at @
Shelby Tuba | | % Slrain at Failure
ed by: 3 Shear Strength by
Logged by Checked by araﬁs:rTSet:ngm by ?; FeraRmeliortd A
5 o Standard Penetration Test N Value Combustible Vapour Reading (ppm) |3
al ¥ el |6 250 500 . 750 & | Natuzal
{t SO DESCRIPTION ¢ 20 40 80 80 Natral Molstura Contint % F | LInit Wt
% m . Shear Strength kPa Attererg Limils (% Dry Weight) Lt knim?
162 Fl 50 100 150 200 20 40 0 &
“"1 Some gravel, shells, black arganic staining,
- grey, very moist to wet -
| — 1
147
878 ) SANDY GRAVEL TILL
o8| Fine to coarse, slightly cohesive, grey, wet
e - — 2
» |
o
B 3 ; |
-
'l _
T 125
i Borehole Terminated at 3.7 m depth
ﬁ‘%?m%dmm Pit data requires Interpretation by axp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by athers Elapsad Water Hole Open Run Depth % Fec. RGD %
2. Berehale badkfilled upon completion. Time Level (m) To {m) No. {m)
. On Completion No water Caveat 2.13m
3. Field work was supervised by an exp representativa.
4. See Notes on Sample Descriptions
5.This Elggre I3 10 read with exp. Servicas Inc. report
OTT-0(201369-A0
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