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Legal Notification

This report was prepared by EXP Services Inc. for the account of City of Igaluit.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. EXP Services Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this project.
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Executive Summary

A geotechnical investigation was undertaken at the site of the proposed Waste Transfer Station to be
located on Qaggamuit Road in the City of Iqaluit, Nunavut. This work was authorized by the City of Igaluit
via Service Contract SC000818 dated August 16, 2018.

Preliminary information indicates that the proposed structure will be an insulated metal-clad building set on
a concrete pad at grade. It would be located on a 2.4-hectare site. The exact location of the structure on
the site and the structural details of the proposed structures were not available at the time of the preparation
of this report. It is understood that other buildings may also be located at the site.

The geotechnical investigation comprised of drilling six boreholes across the site to a depth of 10 m to
15 m. The fieldwork was undertaken with an air-track drill rented from a local drilling company. During
drilling, bulk soil samples were obtained from the boreholes at selected depths. The investigation revealed
that the surficial soil at the site is generally sand fill, which extends to 1.5 m to 2.5 m depth (Elev. 24.4 m to
26.4 m). The fill in the central part of the site (Borehole Nos. 1 and 3 to 5) is underlain by gravelly sand to
sandy gravel to 3.1 m to 9.5 m depth (Elev. 18.4 m to 25.4 m). The predominant soil underlying this stratum
in the north part of the site (Borehole Nos. 1 to 3) is well graded sand to gravelly sand, which extends to
the entire depth investigated (i.e. 10 m to 15 m). In the south part of the site, the predominant soil underlying
the gravelly sand to sandy gravel stratum is poorly graded sand, which extends to the entire depth
investigated (i.e. 10 m to 15 m).

Free water was encountered in Borehole Nos. 2 to 5 and the groundwater table was established at a depth
of 1.2 m to 3.0 m below the existing ground surface (Elev. 24.9 to 26 m.)

The investigation has revealed that the geotechnical conditions at the site are suitable for construction of
the proposed building on a concrete pad at grade with provisions of extruded polystyrene (EPS) insulation
and thermosyphons to maintain the soil below the founding level permanently frozen. Adfreeze piles are
not suitable for slab on grade structures because of loss of heat from the building to the piles. End bearing
piles are not feasible since bedrock was not encountered to the maximum depth investigated, i.e. 15 m.
The concrete pad should be set on an engineered granular fill mat. The thickness of the granular mat would
have to be established by undertaking a geothermal analysis of the site. The Serviceability Limit State
(SLS) bearing pressure will be a function of the compressive strength of the insulation used as detailed in
the report.

Any other structures proposed for the site may be founded on adfreeze piles so long as a minimum air gap
of 600 mm is provided below the floor slab to prevent heat loss from the building to the piles. The criteria
for design of the piles is presented in the report.

The site has been classified as Class C for seismic site classification in accordance with the requirements
of the National Building Code, 2015. The on-site frozen soils are not susceptible to liquefaction during a
seismic event.

N
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Limited chemical tests undertaken on selected soil samples indicate that General Use (GU) Portland
cement may be used in the subsurface concrete at this site. The on-site soils are considered to be mildly
corrosive to corrosive to buried steel. A corrosive specialist should be consulted if steel is to be buried at
the site.

Excavation at the site for construction of the granular mat is expected to be relatively straight forward if
undertaken during the cold months when the soil is frozen since only minimal free water would be
encountered in the excavation. However, site dewatering would be required if construction is undertaken
during the summer months to maintain the groundwater table below the excavation base level during
construction and during the installation of the piles.

The exterior grade should be sloped away from the building to prevent water ponding adjacent to the
structure.

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

EXP Services Inc. (EXP) has carried out a geotechnical investigation at the site of the proposed Waste
Transfer Station to be located on Qaqgamuit Road in the City of Iqaluit, Nunavut (Figure 1). This work was
authorized by the City of Iqaluit via service contract SC000818 dated August 16, 2018.

The site under consideration is to be located on City Lots 3586 228/17/18/20 and 3480 220 1 located
approximately 1 to 2 km north of the Iqaluit Airport. The site is approximately 2.4 hectares with one half
currently occupied by site office trailers, shipping containers and a fire training centre used by the City fire
department. The other half of the site is used for material storage by a local contractor.

Preliminary information indicates that the transfer station will be an insulated metal-clad building on a
concrete pad. Its location on the site and structural loads were not known at the time of preparation of this
report. Other structures may be also constructed at the site as part of the site development.

The geotechnical investigation was undertaken to:

i) Establish the geotechnical and groundwater profile at the site;
i) Establish active layer thickness;

i)  Determine the most suitable type of foundations, founding depth and Serviceability Limit State
(SLS) and Ultimate Limit State (ULS) of the bearing stratum;

iv)  Assess the site for seismic site classification in accordance with the requirements of National
Building Code of Canada, 2015 edition and comment on liquefaction potential of on-site soils;

V) Provide recommendations for site dewatering during construction;
vi)  Discuss site drainage;
vii)  Comment on perimeter and underfloor drainage requirements;

viii)  Provide recommendations for backfill materials and compaction requirements for slab-on-grade
construction;

ix)  Discuss suitability of on-site materials as backfill.

The comments and recommendations given in this report are based on the assumption that the above-
described design concept will proceed into construction. If changes are made either in the design phase
or during construction, this office must be retained to review these modifications. The result of this review
may be a modification of our recommendations or it may require additional field or laboratory work to check
whether the changes are acceptable from a geotechnical viewpoint.
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2 Procedure

The fieldwork for this project was undertaken on September 14, 2018 using an air-track drill rented from a
local drilling company. The fieldwork was supervised on a full-time basis by a senior geotechnician from
EXP experienced with permafrost soils and northern construction techniques. The fieldwork consisted of
drilling a total of six boreholes (Borehole Nos. 1 to 6) to 10 m to 15 m depth.

The locations of the boreholes were established in the field by EXP’s representative and are shown on the
appended Site Plan, Figure 2. Elevations of the boreholes were established by a survey crew from EXP
and refer to a geodetic datum.

During drilling, bulk soil samples were obtained from different depths from each borehole. All the soil
samples retrieved were visually examined and logged. Samples were preserved in watertight plastic bags.
A portion of each sample was wrapped in tin foil, placed in a smaller plastic bag and weighed on-site to
assure accurate moisture content determination. The soil samples were transported to the EXP laboratory
in the City of Ottawa, Ontario where they were visually examined in the laboratory by a senior geotechnical
engineer and borehole logs prepared. The engineer also assigned the laboratory testing which consisted
of performing natural moisture content on all the samples and grain-size analyses, pH, sulphate, chloride,
and electrical conductivity tests on selected soil samples.

In addition to the above fieldwork, nine (9) test pits were excavated at the site by EXP as part of the Phase
Il Environmental Site assessment (ESA) which was completed prior to the geotechnical investigation. Logs
of the test pits excavated as part of the Phase Il ESA are included in Appendix A.

Multi-bead thermistors were installed in Borehole Nos. 2 and 4, whereas a slotted standpipe was installed

in Borehole Nos. 2 and 5. The installation configuration of the thermistors and piezometers are presented
on the respective borehole logs.
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3 Site Description

The site is located on the south side of Qaggamuit Road adjacent to an active aggregate pit in the City of
Iqaluit, Nunavut. It comprises of Lots 3586 228/17/18/20 and 3480 220 1. It is located approximately
1 km to 2 km north of the Igaluit Airport. It is approximately 2.4 hectares in size. One half of the site is
currently occupied by office trailers, shipping containers and fire training centre used ty the City fire
department. The other half of the site is occupied by a local contractor for storage of materials.

The site is mainly flat lying with a gentle slope to the south. The ground surface elevations at the site vary
from Elev. 29.9 m approximately close to the north property boundary to Elev. 27.6 m close to the south
property boundary.

Cq ®
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4  Site Geology

The site is located in the glacial marine delta comprising of sand, silt, boulders and gravel. The thickness
of this deposit varies from 2 m to 30 m. The sediments are massive to cross-bedded moving upwards in
ice-contact deposits, or at termination of outwash trains or melt-water channels.

The bedrock at the site is expected to be Monzogranite of the Paleoproterozoic Cumberland Batholith
(batholith is a large body of igneous rock formed beneath the Earth’s surface by the intrusion and
solidification of magma. It is commonly comprised of coarse-grained rocks, e.g. granite or granodiorite with
surface exposure of 100 sg. kms or larger). Cumberland Batholith is 2500 to 1600 million years old.
(Paleoproterozoic Era).
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5 Soil Description

A detailed description of the subsurface soil and groundwater conditions determined form the boreholes
are given on the attached Borehole Logs, Figures 3 to 8 inclusive. The borehole logs and related
information depict subsurface conditions only at the specific locations and times indicated. Subsurface
conditions and water levels at other locations may differ from conditions at the locations where sampling
was conducted. The passage of time also may result in changes in the conditions interpreted to exist at
the locations where sampling was conducted. Boreholes were drilled to provide representation of
subsurface conditions as part of a geotechnical exploration program and are not intended to provide
evidence of potential environmental conditions.

It should be noted that the soil boundaries indicated on the borehole logs are inferred from non-continuous
sampling and observations during drilling. These boundaries are intended to reflect approximate transition
zones for the purpose of geotechnical design and should not be interpreted as exact planes of geological
change. The “Note on Sample Descriptions” preceding the borehole logs form an integral part of this report
and should be read in conjunction with this report.

A review of the borehole logs indicates the following soil stratigraphy in descending order:

51  Fill (GP)

The surficial soil at the site is fill, which extends to 1.5 m to 2.5 m depth (Elev. 24.4 m to 26.5 m). The fill
consists of gravelly sand to sandy gravel. A grain-size analysis undertaken on the fill sample from Test
Pit No. 5 excavated for the environmental work is given on Figure 9. It indicates a soil composition of 1
percent clay and silt, 17 percent sand, and 82 percent gravel.

5.2 Gravelly Sand to sandy Gravel (SW-GP)

The fill in Boreholes 1 and 3 to 5 is underlain by gravelly sand to sandy gravel, which extends to a depth of
3.1 mto 9.5 m (Elev. 18.4 m to 25.4 m). Two grain-size analyses performed on this stratum from Test Pits
1 and 12 excavated for the environmental investigation are given on Figures 10 and 11. A review of these
figures indicates a soil composition of 0 to 12 percent silty and clay, 43 to 59 percent sand and 29 to 57
percent gravel. Th moisture content of this stratum varies from 4 to 16 percent. Ice lenses were
encountered in this stratum in Borehole No. 3 from 5.5 m to 9.5 m depth. Free water was encountered
below 1.2 m to 3 m depth when drilling through this stratum, i..e on Borehole Nos. 3 and 5.

5.3 Void

A 0.9 m void was encountered in Borehole No. 1 from 3.1 m to 4.0 m depth (Elev. 24.5 m to 25.4 m). This
void is likely the result of melting of the ice lens during drilling.

“exp.
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5.4 Well Graded Sand to Gravelly Sand (SW)

Beneath the void in Borehole No. 1, the fill in Borehole No 2, and the gravelly sand stratum in Borehole No.
3, well graded sand extends to the entire depth investigated in the boreholes, i.e. 10 m to 15 m depth (Elev.
12.9 m to 18.5 m). The stratum comprises of 4 to 8 percent clay and silt, 68 to 85 percent sand and 10 to
28 percent gravel (Figures 12 to 14). The natural moisture content of this stratum varies from 6 to 13
percent. Free water was encountered in this stratum at 1.5 m depth in Borehole Nos. 2, and 3 m depth in
Borehole No. 3. In addition, ice lenses were observed in the soil samples for Borehole No. 3 between
9.5 m and 13 m depth.

5.5 Poorly Graded Sand (SP)

The gravelly sand to sandy gravel stratum in Borehole Nos. 4 and 5 and the fill in Borehole No. 6 are
underlain by poorly graded sand (SP) to the entire depth investigated in all the boreholes, i.e. 10 m depth
(Elev. 12.5 m to 17.3 m). This stratum comprises of 9 to 15 percent clay and silt, 85 to 91 percent sand
and 0 percent gravel (Figures 15 to 17).

5.6 Groundwater

Groundwater observations were made in the boreholes during drilling and subsequent to drilling in
piezometer installed in Borehole Nos. 2 and 5. The groundwater observations have been summarized on
Table 1.

Table 1: Summary of Groundwater Observations
Borehole No. TimDeu?ifn;)streizlrl\i/r?;ion Depth to Groundwater SIreovuar:iC(iJ\:]/EEtri;
1 During drilling Free water not --
encountered

2 During drilling 1.5m 25.4

2 days after drilling 6.8 m (P) 20.1
3 During drilling 3.0m 24.9
4 During drilling 15m 25.8
5 2 days after drilling 1.2m (P) 26.0
6 During drilling --

Note: (P) indicates observations made in piezometer.

A review of the above table indicates that groundwater table at the site is at a depth of 1.2 m to 3 m below
the ground surface (Elev. 24.9 m to 26.0 m). The groundwater table in the piezometer installed in Borehole
No. 2 had not likely stabilized by the time the observations were made.

0@ ‘9
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Multi-bead thermistors were installed in Borehole Nos. 2 and 4 to monitor the ground temperature. The
readings obtained are shown on Table 2 below.

Table 2: Ground Temperature Measurements

Ground Temperature (°C)

Borehole No. | Thermistor Depth (m)
September 17, 2018 | September 18, 2018 | September 21, 2018
Air 0.0 2.0 -
Surface 0.0 2.2 3.8
Surface 0.2 1.3 2.8
Surface 0.2 0.8 5.0
Surface 0.0 0.7 6.0
Surface -0.2 0.0 5.8
Surface -0.3 0.0 8.1
2 0.5 -0.3 -04 6.0
1.0 0.3 -0.1 0.5
2.0 0.9 0.7 0.3
3.0 0.8 0.7 0.3
4.0 0.3 0.3 0.2
5.0 -0.1 -0.1 -0.2
6.0 -1.5 -1.9 -1.9
7.0 -2.6 -2.7 -2.7
) Ground Temperature (°C)
Borehole No. | Thermistor Depth (m)
September 16, 2018 | September 17,2018 | September 18, 2018
Air 0.0 0 2.0
0.5 7.2 9.3 8.7
1.0 1.8 1.2 1.4
15 1.5 0.8 0.8
2.0 1.4 0.8 0.5
25 0.9 0.5 0.3
3.0 0.5 0.4 0.2
4 3.5 0.2 0.3 0.2
4.0 -0.1 -0.3 -0.9
5.0 -0.4 -1.2 -1.5
6.0 -0.5 -1.8 -2.0
7.0 -0.5 -2.2 -2.4
8.0 -2.7 -3.0 -3.1
9.0 -3.2 -3.7 -3.7
10.0 -4.1 -4.4 -4.5
c":o
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A review of Table 2 indicates that the soil in Borehole Nos. 2 and 4 is not frozen to a depth of 4 m to 5 m.
However, it is considered that the heat generated during drilling likely melted the permafrost in the soil
samples. This is corroborated by the fact that 15 test pits examined at the site for the environmental work
all met refusal to excavation with a backhoe at a depth of 1.4 m to 2.8 m. Also, field observations revealed
that although the soils retrieved from Borehole No. 4 between 2 m and 10 m depth were not frozen, the
temperature of the soil samples was below -1°C. Since the test pits were excavated during the first week
of September 2018, it is considered that the refusal depth most likely represents the active layer thickness.

“exp.
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7 Soil Salinity

The salinity of the soil at the site was measured by conducting electrical conductivity tests on selected soil
samples. The test results are given on Table 3.
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Table 3: Results of Salinity Tests on Soil Samples

Borehole No. Sample Depth (m) Salinity Parts Per Thousand (ppt)
1 20-28 0.040
4 25 0.157
5 2.0 0.080
6 5.0 0.755

The above results indicate that the salinity of the soil varies from 0.04 ppt to 0.76 ppt. On the basis of these
results, the soil may be classified as low salinity.
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8 Foundation Considerations

The investigation has revealed that the geotechnical conditions at the site are suitable for construction of
the proposed metal-clad building on a concrete pad at grade with provision of EPS insulation and
thermosyphons to maintain the soil below the founding level permanently frozen. Since the proposed
structure is to have an at-grade floor, adfreeze piles are not feasible because of the loss of heat from the
building to the piles will result in degradation of the permafrost adjacent to the piles and resultant loss of
pile capacity. End bearing piles are not feasible since bedrock was not encountered at the site to the depth
investigated, i.e. to 15 m.

Other structures proposed for this site may be founded on adfreeze piles provided a minimum of 0.6 m of
air space is provided between the floor slab of the structure and the ground surface.

8.1 Concrete Mat Foundation

It is recommended that the proposed structure should be founded on a concrete mat set on an engineered
granular fill pad incorporating EPS insulation and thermosyphon system.

Thermosyphons are two-phase passive refrigeration devices containing a fluid that transmits heat from the
ground to the air when appropriate temperature differential exists. Therefore, they help to stabilize
permafrost dependent infrastructure.

Thermosyphons extract heat from the ground and discharge it into the atmosphere whenever the air
temperature is colder than the ground temperature. A commonly used fluid medium is carbon-dioxide that
is contained in a closed ‘pipe’ pressure vessel. The thermosyphons remove heat from below the building
by liquid gas phase change. During the winter, the outside air is colder than the ground temperature causing
the gas in the pipe above the ground to condense and flow as a liquid to the base of the pipe. The warmer
ground contact with the evaporator drops the pressure in the gas, thereby causing the fluid in the subsurface
pipe to evaporate. Heat is extracted from the ground supporting the building and dissipated to the
atmosphere throughout the winter. During the summer, the soil is preserved in frozen condition by a layer
of insulation located above the horizontal evaporator pipes. Although there are four types of thermosyphons
available, the flat loop system is the most commonly used system these days.

A thermosyphon foundation system consists of the following components:
a.) Evaporator pipes below grade;
b.) Radiator section on top of vertical conductor pipe;
c.) Rigid insulation; and

d.) A layer of non-frost susceptible gravel in which evaporator pipes and insulation are buried.

“exp.
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Itis noted that a geothermal analysis would be required for design of the thermosyphon system to establish
the thickness and extent of granular pad, the thickness and extent of rigid insulation and the thermosyphon
spacing and area required under the building.

The design proposes to place the floor slab of the building at existing site grade. To achieve this, excavation
of the native soils to a depth established by the geothermal analysis would be required (likely 2 m
approximately). The excavation should extend at least 2 m beyond the perimeter of the structure, or the
insulation, whichever is greater, with the sides of the excavation cut back to 2H:1V. The engineered fill pad
may be constructed up from the base of the excavation.

From a geotechnical perspective, the requirements would be that the granular bed should comprise thaw
stable sand and gravel, preferably conforming to the gradation given on Table 4. The fill should be placed
in 200 mm thick lifts at above freezing temperatures and each lift compacted to at least 98 percent of
Standard Proctor Maximum Dry Density (SPMDD) in accordance with ASTM D698-12e2.

The placement and compaction of the granular fill pad should be undertaken under the supervision of a
geotechnician working under the direction of a geotechnical engineer. In place density tests should be
performed on each lift to ensure that the specified degree of compaction is being achieved.

The proposed structure should be founded on a concrete mat underlain by EPS insulation set on the
engineered fill pad.

The SLS bearing pressure of the engineered fill pad will be a function of the compressive strength of the
insulation used. If EPS insulation having a compressive strength of at least 275 kPa is used, the SLS
bearing pressure should be limited to 90 kPa. If EPS insulation having a compressive strength of at least
400 kPa is used, the SLS bearing pressure for design purposes may be assumed as 130 kPa. It is noted
that these SLS bearing pressures will be valid only if ice wedges or other massive ice bodies are not present
under the building. Ice lenses were encountered in the soil during drilling. Whether ice wedges are also
present can be best determined by examining the excavation base during construction. The corresponding
modulus of subgrade reaction of the engineered pad may be taken as 35 MPa/m and 50 MPa/m for EPS
insulation with compressive strengths of 275 kPa and 400 kPa, respectively.

“exp.
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Igaluit, Nunavut

EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

Table 4: Physical Requirements of Engineered Fill

Gradation ASTM Requirements
Sieve Size Percent Passing
100 mm 100
25 mm 50 - 100
4.75 mm ASTM C-136M 20-55
1.18 mm 10-40
300 pm 5-22
75 um 0-10
Percent Crushed (two faces) 60 % minimum
Plasticity Index ASTM D4318 0
Flat Elongated ASTM D4791 Max 15%

8.2

Adfreeze Piles

Other structures proposed for the site may be founded on adfreeze piles provided that a minimum of
0.6 m of air gap is provided between the floor slab of the building and the ground surface to prevent the
transference of heat from the building to the piles.

Based on results of the investigation and a review of the available information, the following parameters
and scenarios were used in computing the load carrying capacity of the adfreeze piles.

The Serviceability Limit State (SLS) of the piles are given on Table 5.

Design active layer thicknesses = 3.0 m

Mean annual ground temperature = - 6.5°C

Allowance for global warming = + 2°C

Pore water salinity =
Design mean annual ground temperature = - 2°C

Assumed Pile diameter = 114 mm and 141 mm

Allowable long-term settlement of the piles = 25 mm in 25 years.

12
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Table 5: Adfreeze Strength of Piles
Pile Diameter (mm) Depth of Pile below final SLS Ad-Freeze Strength (KPa)
grade (m)
0-3.0m 0
114
below 3.0 m 45
0-3.0m 0
141
Below 3.0 m 45

In order to compute the minimum embedment for each pile type to resist anticipated frost jacking forces, a
frost jacking force of 150 kPa through the design active layer thickness of 3.0 m should be used. Therefore,
a minimum embedment length of 13 m should be used for design of the pile. In addition, it is recommended
that the upper portion of each pile within the design 3.0 m active zone should be covered with heavy grease
and wrapped with polyethylene sheets coated with heavy grease to minimize uplift forces. For lateral load
design purposes, the upper 3.0 m of the piles should also be considered as unsupported.

Adfreeze piles carry the load in bond between the pile and the surrounding soil. Normal practice is to use
sand slurry for this purpose. It is essential that a good bond is developed between the pile and the frozen
sand slurry. Round hollow structural section (HSS) steel is recommended as the pile material. The steel
piles below 3.0 m active zone must be properly cleaned. They must be free of paint, lacquer, oil, grease,
dirt and excessive rust to ensure development of a good bond.

The piles should be installed open ended in pre-drilled oversized holes. In order to obtain proper backfill
around a pile, the hole should be partially backfilled with saline free sand and fresh water slurry prior to
installing the pile. The pile should then be placed in the hole and vibrated down to the bottom of the hole
whilst adding more sand and fresh water around the pile diameter.

Piles installed according to the above procedure will require a hole which is 50 mm larger in diameter than
the outside diameter of the pile. The interior of the piles should be filled with dry low saline sand to the final
ground elevation to prevent air circulation inside the pile.

The investigation has revealed that free water is present on the site and that the groundwater table is very
high. Installation of the piles is easier when the active layer is frozen. During summer or fall, accumulations
of groundwater in the active layer will cause the holes to collapse and fill with water. It is therefore
considered that the drilled holes for the piles must be cased. In addition, prior to installation of the piles,
the site should be drained by installation of perimeter ditches, grading the site to the ditches and pumping
from sumps.

Freeze back around the piles may take two to three months before full pile capacity can develop. It is
recommended that a string of thermistors should be installed at various depths along the pile surface to
monitor the freeze back. The piles should not be fully loaded until such time that the ground temperature
readings indicate stabilized frozen conditions around the piles.

N
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The base of the heated structures should be at least 600 mm above the final grade to permit air circulation
under the building. It is necessary to maintain this clear space to ensure that heat from the structure will
not degrade the permafrost and reduce the pile capacity. The air space should not be hoarded and should
not be used for storage.

Itis possible that some piles may be installed in groups. The minimum centre to centre spacing of the piles
installed in a group should be three times the pile diameter.

It is noted that the worse effects of climate warming on pile capacities may not be realized for 15 to 20
years in the future. The active layer is expected to deepen with time and may impact the capacity of the
adfreeze piles. Rather than abandon the current pile design strategy, it is recommended that the pile design
be adapted to address potential climate warming effects. It is recommended that thermistors should be
installed at the site to monitor the ground temperature. In addition, thermistor beads should be installed on
select piles to measure the ground temperature at the interface of soil and piles. If the ground temperatures
are found to be warming and the active layer deepening, then remedial actions can be initiated before pile
capacities are compromised and structural distress results. Potential mitigation strategies may include the
placement of rigid insulation, the installation of thermosyphons, the installation of pile adjustment devices,
etc.

“exp.
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9 Seismic Site Classification

The investigation has revealed that the sites contain surficial fill consisting of gravelly sand, which extends
to a depth of 1.5 m to 4.5 m. Itis underlain by granular soils.

It has been recommended that the proposed structure should be founded on a concrete mat set on
engineered fill pad containing thermosyphons to maintain the underlying soils in a frozen state. Therefore,
the on-site soils below the foundations will be continuously maintained in a frozen state. Hence, the site
has been classified as Class C in accordance with the requirements of the National Building Code, 2015.

The on-site frozen soils are not susceptible to liquefaction during a seismic event.

CY.)
o
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10 Subsurface Concrete Requirements

EXP Services Inc.

Client: City of Igaluit
Project Name: Geotechnical Investigation. Proposed Waste Transfer Station
Igaluit, Nunavut
EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

Chemical tests limited to pH, sulphates and electrical conductivity were performed on eight soil samples.
The results are given on Table 6.

Table 6: Results of Chemical Results on Soil Samples
Borehole Sulphates . 0 Electrical Resistivity
No. Depth pH (%) Chloride (%) (ohm = cm)
1 20-28 7.68 0.0005 0.005 15,873
4 25 8.70 0.0044 0.0051 4081
5 2.0 8.23 0.0018 0.0018 7937
6 5.0 8.07 0.0380 0.0450 847
Threshold <5 <0.1 >0.04 <700 High C_orrosion
Values Potential

The results indicate that the subsurface soils contain a maximum of 0.038 percent water soluble sulphates.
This concentration of sulphates would have negligible sulphate attacks on concrete. Therefore, General
Use (GU) Portland cement may be used in the subsurface concrete at this site. The subsurface concrete

should be dense, well compacted and cured.

Canada (CDN/CSA A23.1) requirements.

It should be designed to meet the National Standard of

The results of the resistivity tests of the soil samples collected from the site vary from 847 ohm-cm to 15,873
ohm-cm, which indicates non-corrosive to corrosive soils to buried steel. It is therefore recommended that
a corrosion specialist should be consulted to provide recommendations regarding mitigating measures

necessary if steel is to be buried on-site.
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11 Excavation

It is understood that the floor slab of the proposed structure is to be constructed as a slab on grade. It has
been recommended that the proposed structure should be founded on a granular pad with thermosyphons
to maintain the soil under the building in a frozen state. The thickness of the granular pad would have to
be determined by a geothermal analysis of the site but is expected to be in the area of 2 m to 2.5 m.
Therefore, excavation at the site will extend to this depth for installation of the granular pad. If the
excavation is undertaken during the fall to spring period, when the soil at the site is frozen, the excavation
is expected to be fairly straight forward. Some seepage of melt water into the excavation may take place.
However, it should be possible to remove this water by collecting in sumps located at low points and
pumping. However, if the excavation is undertaken during the summer months, the excavation will extend
below the groundwater table and will also be prone to a ‘base-heave’ type of failure of the excavation.
Therefore, it would be necessary to lower the groundwater table to below the final excavation depth before
commencing the excavation work. This may be undertaken by installation of sumps and pumping. It is
anticipated that in this case, continuous pumping of the water flow from the excavation will be required to
maintain the groundwater below the excavation base until the granular fill has been placed and compacted
to the ground surface level. Construction of temporary ditches may be required for disposal of the
groundwater, depending on the layout of the land.

“exp.
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12 Backfill Requirements

As indicated previously, the engineered fill to be placed under the concrete pad should conform to the
gradation requirements of Table 4. It should be placed in lifts with their thickness compatible with the type
of compaction equipment used and each lift should be compacted to 100 percent SPMDD. This work
should be undertaken under the full-time supervision of a geotechnician. In-place density tests should be
performed on each lift to ensure that the specified degree of compaction is being achieved.

The investigation has revealed that the on-site soils are predominantly granular. These soils may be used
for backfilling purposes provided they are screened to remove cobbles and boulders. All backfill should be
compacted to at least 95 percent of SPMDD.

Cq ®
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13 Site Grading and Drainage

Information regarding grading of the site was not available at the time of writing this report. However, it is
recommended that the finished grade around the building should be sloped away from the structure at an
inclination of at least 2 percent to prevent ponding of the water close to the foundations of the structure.

=
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14 Design Review and Foundation Monitoring

It is recommended that a geotechnical review of the foundation drawings and specifications should be
undertaken by this office to ensure that recommendations made in the report have been properly
interpreted.

It is recommended that installation of the foundations at the site should be monitored by qualified
geotechnical personnel. The monitoring would ensure that the material used in construction of the granular
pad meets the specification and its adequately compacted.
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15 General Closure

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 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 in no way reflects on the environmental aspects of the soils. Should
specific information be required, additional testing may be necessary.
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EXP Services Inc.

Client: City of Igaluit

Project Name: Geotechnical Investigation. Proposed Waste Transfer Station
Igaluit, Nunavut

EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

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; one 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 | coBeLES [ BOULDERS |
| | FNE | MEDIUM | COARSE | FINE | MEDIUM | COARSE | FINE | MEDIUM | COARSE | |

0 OIOZ OIOOS 0 IOZ 0.06 0 |2 06 20 6.0 20 60 2?0

l ] 1 l ]
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

| _CLAY (PLASTIC) TO | FINE | MEDIUM | cRS.__ | FINE | COARSE ]
| SILT (NONPLASTIC) | SAND | GRAVEL |

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 compaction. 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 heterogeneous 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 soil. This organic material can result in the generation of methane gas and/or significant
ongoing 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 monitoring 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 oil tanks are common and are generally not detected in a conventional geotechnical
site investigation.

3. Till: The term till on the borehole logs 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 borings. 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.
00 .o
“eX
®



LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-1

ex

Project No: OTT-00248813-A0
. Figure No. 3
Project: Geotechnical Investigation - Proposed Waste Transfer Station
' Page. 1 of 1
Location: Qaqggamuit Road, City of Igaluit, Nunavut
Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Air Track SPT (N) Value o Atterberg Limits —o
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logged by: B.V. :S.KA Shear Strength by
99 y Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
Y ; 250 500 750 Natural
G Gd M
w| SOIL DESCRIPTION odetic Elevatio 20 40 60 8 Natural Moisture Content % | P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.51 0 50 100 150 200 20 40 60 s
FiLL TS S SO 1 L R . .-
I Gravelly sand, some cobbles, brown, moist, —
(not frozen)
— — 1
26.5 2
.54 GRAVELLY SAND TO SANDY GRAVEL
;‘::Z—(SW-GP) —
s.+% Fine to coarse sand and fine to medium
°— gravel, brown, moist, (not frozen) —254 3
VOID ~900 mm _
24.5 4
°.>,4 WELL GRADED SAND (SW)
oo+ Trace silt and gravel, brown, moist to wet. —|
ocord - 5
ot _ 6
ot - 7
.;’Z" — — 8
.;’Z" — — 9
185 )
Borehole Terminated at 10.0 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)
Completion ND

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0




LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-2

“ex

Project No: OTT-00248813-A0
. Figure No. 4
Project: Geotechnical Investigation - Proposed Waste Transfer Station
' Page. 1 of 1
Location: Qaqggamuit Road, City of Igaluit, Nunavut
Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. . Auger Sample m Natural Moisture Content X
: Air Track
Drill Type . SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logged by: B.V. :S.KA Shear Strength by
99 y Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
Y ! 250 500 750 Natural
G Gd M
w| SOIL DESCRIPTION odetic Elevatio 20 40 60 8 Natural Moisture Content % | P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
t 26.86 0 50 100 150 200 20 40 60 s
FiLL TS S SO 1
I Gravelly sand, some cobbles, brown, moist —
to wet
— — 1
| _-Wet below 1.5 m depth 25.36
I (Free water in borehole) — 2
24.4
COBBLES AND BOULDERS 24.2
o o
«2o2— WELL GRADED SAND (SW) — 3
.29 lce particles about 5 mm in diamater +/- 2
«o24 percent volume below 6 m depth (Vx),
o209_brown, wet ] 4
0606
*:.1— (Free water in borehole) —
o o
S - 5
e . s
R N ’
el -
)00 . 8
Jereit- . o
Lererd _
150¢ 16.9 )
Borehole Terminated at 10.0 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer and thermistors installed in Borehole upon Time Level (m) To (m) No. (m)
completion Completion 1.5
2 days 6.8

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0




LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-3

ex

Project No: OTT-00248813-A0
. Figure No. 5
Project: Geotechnical Investigation - Proposed Waste Transfer Station
' Page. 1 of 1
Location: Qaqggamuit Road, City of Igaluit, Nunavut
Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type: Air Track SPT (N) Value o Atterberg Limits o
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logged by: B.V. Checked by: SKA Shear Strength by + ﬁgﬁ:;riﬁ:;’t‘gr‘q:;’t A
Vane Test S
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
Y ; 250 500 750 Natural
e] 4 M
w| M SOIL DESCRIPTION Gipdetic Elevaos 20 40 60 80 Natural Moisture Content % | P |Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.86 0 50 100 150 200 20 40 60 S
FiLL - S SO 11 K .1 S NN, . LU LS
I Gravelly sand, some cobbles, brown, dry to —
moist
26.4
.5 GRAVELLY SAND TO SANDY GRAVEL
ogji_(SW-GP) —
5:3‘ Occasional cobbles, grey, moist to wet
6060 I I
Y :‘f’é_-Wet below 3.0m depth | 2486
aoo .
+2o7d4— (Free water in borehole) —
wf
220 i
wll ’
Dlé;::'_lce particles below 5.5m depth, n
j.,"@—approximately 5 mm in diameter, +2% —
p2o>d volume
il
20
R
= i
Sl _
Q’g} 18.4
°,>.1 GRAVELLY SAND (SW)
+*.*4—Fine to coarse, some silt, grey brown, moist —|
ore0d  to wet, ice particles to 13 m depth
oo~ approximately 5 mm in diameter, +2% n
esesq4 volume (Vx) |
00000
+2o.4— (Free water in borehole below 13 m depth) —
oo 12.9
Borehole Terminated at 15.0 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Borehole backfilled upon completion Time Level (m) To (m) No. (m)
Completion 3.0

3.Field work supervised by an EXP representative.

4.See No

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0

tes on Sample Descriptions




LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-4

Project: Geotechnical Investigation - Proposed Waste Transfer Station

Project No: OTT-00248813-A0
Figure No. 6

Page. 1 of 1
Location: Qaggamuit Road, City of Igaluit, Nunavut

Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. . Auger Sample m Natural Moisture Content X
Drill Type:  Air Track g ° -
SPT (N) Value o) Atterberg Limits 5
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logged by: B.V. :S.KA Shear Strength by
99 y- BV. Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
Y i 250 500 750 Natural
G G4 M
w| SOIL DESCRIPTION odetic Elevatio 20 40 60 8 Natural Moisture Content % | P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.32 0 50 100 150 200 20 40 60 _|s
FILL S RREAR PARES :
I Gravelly sand, some cobbles, grey, moist —
to wet
| _-Wet below 1.5 m depth | 2582
253
GRAVELLY SAND TO SANDY GRAVEL
L (SW-GP) —
Grey, wet
-4 (Free water in borehole) |
233
POORLY GRADED SAND (SP)
— Fine sand, some silt, brown to greyish —
brown, moist to wet
| (Free water in borehole) |
17.3
Borehole Terminated at 10.0 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2. Thermistor installed in Borehole upon completion Time Level (m) To (m) No. (m)
Completion 1.5
3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions
5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0




LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-5

o
X

Project No: OTT-00248813-A0
. Figure No. 7
Project: Geotechnical Investigation - Proposed Waste Transfer Station
' Page. 1 of 1
Location: Qaqggamuit Road, City of Igaluit, Nunavut
Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  air Track SPT (N) Value o Atterberg Limits —o
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logged by: B.V. :S.KA Shear Strength by
99 y Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
Y i 250 500 750 M| Natural
W SOIL DESCRIPTION Giodetic Elevatks 20 40 60 80 Natural Mofsture Gontent % | P | Unit Wt.
[} m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.24 0 50 100 150 200 20 40 60 s
= FiLL - S OO L1 L R . .-
P Bl Gravelly sand, some cobbles, grey, moist |
0 %%
%%
PR 26.04|
e '
M XXX _
% 255
el r.>s4 GRAVELLY SAND TO SANDY GRAVEL )
B ;::E (SW-GP)
i B> s~ Occasional cobbles, grey, wet, (not frozen) —
] NN
AN - s
i L _
"3
a - . "
(A
i 227
:‘. :| POORLY GRADED SAND (SP)
- — Fine, some silt, occasional gravel, brown to — 5
B! dark grey, moist.
§
f — — 6
Kl — _
o
:\i I — 7
i - _
@
— — 8
— — 9
17.2 .
Borehole Terminated at 10.0 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.Piezometer installed in Borehole upon completion Time Level (m) To (m) No. (m)
2 days 1.2

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0




LOG OF BOREHOLE BH LOGS - 248813.GPJ TROW OTTAWA.GDT 10/10/18

Log of Borehole BH-6

Project No: OTT-00248813-A0
. Figure No. 8
Project: Geotechnical Investigation - Proposed Waste Transfer Station
' Page. 1 of
Location: Qaqggamuit Road, City of Igaluit, Nunavut
Date Drilled: 'September 14, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type: Air Track SPT (N) Value o Atterberg Limits —o
Datum: Geodetic Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by B.V. CheCked by SKA _ \S/gﬁ:r_ri:?ngth by _g Penetrometer Test A
s b Standard Penetration Test N Value Combustible Vapour Reading (ppm) ?\
el Y dodeti 250 500 750 M| Natural
w| SOIL DESCRIPTION Godetic Elevarky 20 40 60 8 Natural Moisture Content % | P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.49 0 50 100 150 200 20 40 60 S
FILL - . - SE SOmTn BT
I Gravelly sand, some cobbles, grey and —
brown, moist
255
POORLY GRADED SAND (SP)
+— Fine, trace silt, grey, moist to wet. —
12.5
Borehole Terminated at 15.0 m Depth

NOTES:
1.Borehole/Test Pit data requires Interpretation by exp.
before use by others

2.Borehole backfilled upon completion

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0

WATER LEVEL RECORDS

CORE DRILLING RECORD

Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
Completion ND
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Percent Passing

100
95
20
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Grain-Size Distribution Curve

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Unified Soil Classification System

EXP Services Inc.
100-2650 Queensview Drive
Ottawa, ON K2B 8H6

CLAY AND SILT

SAND

GRAVEL

Fine Medium Coarse

Fine

Coarse

5

GRAIN SIZE IN MICROMETERS

10 30

50 75
#200 #100 #50 #16 #4

SIEVE DESIGNATION (Imperial)

3/5" " 3, 1"

/
/
/
/
/

/

/

d

0.001

0.01

0.1 1
Grain size (mm)

10

100

EXP Project No.:

0OTT-00248813

Project Name : Geotechnical Consulting Services Public Works Facility Expansion

Client :

Colliers Project Leaders

Project Location : City of Igaluit, NU

Date Sampled :

N/S

Borehole No: TP5 Sample:

S2

Depth (m) :

0.8-1.5

Sample Composition :

Gravel %) | 82 [sand (%) 17 [silt& Clay (%)

Sample Description :

Poorly Graded Sandy Gravel (GP)

Figure :

www.exp.com



o8 EXP Services Inc.

oS . . . . .
] ex Grain-Size Distribution Curve 100-2650 Queensview Drive
. Method of Test For Sieve Analysis of Aggregate Ottawa, ON K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
100 #200 #100 #50 #16 #4 3E" " Yyl 3
T T T — T '
95 /7/
90 /
" g
80 P
75
P
> 70 >
£ 65 P
7 60
© /
a 55 //
c 50 /
g 45 7
g 40 /
35
30
25
20 —
15 -
10
5
0
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Public Works Facility Expansion
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : N/S Borehole No: TP1 Sample: S3 Depth (m) : 1.0-1.5
Sample Composition : Gravel (%) | 29 |Sand (%) 59 |Silt & Clay (%) 12 N 10
igure :
Sample Description : Well-graded Gravelly Sand (SW)

www.exp.com



o8 EXP Services Inc.

¢ ex Grain-Size Distribution Curve 100-2650 Queensview Drive
e Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3E" " oyt 3"
100 T T T — / '
95 /
90 /
85 I
80
75 //
70
> /
= 65
% )4
%] 60
©
o 55
- V.
50
o pd
o 45
e 40 /|
35 —
30 /
25
20
15 /
10 o
7
5
0 —
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Public Works Facility Expansion
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : N/S Borehole No: TP12 Sample: S3 Depth (m) : 1.5-2.1
Sample Composition : Gravel (%) | 57 |Sand (%) 43 |Si|t & Clay (%) 0 Fi 1
igure :
Sample Description : Poorly Graded Sandy Gravel (GP)

www.exp.com



o8 EXP Services Inc.

© . - - - - -
] 'ex Grain-Size Distribution Curve 100-2650 Queensview Drive
e Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3" et oy 3"
100 T T T T T Y
95 /
90
85 ///
80 /
75 /
70 /

60
55 /
50
45
40
35
30
25
20
15
10 _

Percent Passing

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station

Client : Colliers Project Leaders Project Location : City of Igaluit, NU

Date Sampled : September 14, 2018 Borehole No: BH1 Sample: S2 Depth (m) : 4.5
Sample Composition : Gravel (%) | 10 |Sand (%) 82 |Silt & Clay (%) 8 Figure : 12
Sample Description : Well Graded Sand (SW)

www.exp.com



o8 EXP Services Inc.
‘s ’ex Grain-Size Distribution Curve 100-2650 Queensview Drive
e Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6

ASTM C-136

Unified Soil Classification System

SAND GRAVEL
CLAY AND SILT

Fine Medium Coarse Fine Coarse

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)

1 3 5 10 30 50 75
#200 #100 #50 #16 #4 34" 1 oy 1 -
100 : . . e ' '

95
90
o /

/
75
70 / [

60 /

45 /

Percent Passing
w
al
N

35
30
25
20 LA
15 —
10

h N

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station

Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : September 14, 2018 Borehole No: BH2 Sample: S1 Depth (m) : 2.7
Sample Composition : Gravel (%) | 10 |Sand (%) 85 |Silt & Clay (%) 5
Sample Description : Well Graded Sand (SW)

Figure : 13

www.exp.com



oS EXP Services Inc.

®op . . . . .
¢ ex Grain-Size Distribution Curve 100-2650 Queensview Drive
e Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3E" " Yyl 3
100 T T T —t ' T
95
90
85
80 /
75 /
70
o
g . a
] /
a 60 /
o 55
c 50
3 45
e 40 /
35
30
25 /
20
7
15
10 l
-
5 l/
0
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : September 14, 2018 Borehole No: BH3 Sample: S4 Depth (m) : 11.5
Sample Composition : Gravel (%) | 28 |Sand (%) 68 |Silt & Clay (%) 4 - 1
igure :
Sample Description : Gravelly Sand (SW)

www.exp.com



o8 EXP Services Inc.

. ex Grain-Size Distribution Curve 100-2650 Queensview Drive
e Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3E" " Yyl 3
100 T T e — v '
95
7
90 //
85 /
80 /
75
10 /
> /
£ 65 I
2 60
©
o 55
= 50
g /
o 45
5 4o /
- /
35 /
30 /
25 74
20
15
10
5
0
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : September 14, 2018 Borehole No: BH4 Sample: S2 Depth (m) : 55
Sample Composition : Gravel (%) | 0 |Sand (%) 86 |Silt & Clay (%) 14 N 15
— - igure :
Sample Description : Poorly Graded Sand (SP) with litle fines

www.exp.com



o8 EXP Services Inc.

] ex Grain-Size Distribution Curve 100-2650 Queensview Drive
. Method of Test For Sieve Analysis of Aggregate Ottawa, ON K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3E" " Yyl 3
100 T T ' — ' '
95
90
85 /
80 //
75 /
70
o
= 65
7 60
o]
o 55 //
c 50
o /
o 45
S © /
- /
35 /
30 ],
25 /
20 /
15
10
5
0
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : September 14, 2018 Borehole No: BH5 Sample: S3 Depth (m) : 8.5
Sample Composition : Gravel (%) | 0 |Sand (%) 85 |Silt & Clay (%) 15 N 16
— - igure :
Sample Description : Poorly Graded Sand (SP) with little fines

www.exp.com



oS EXP Services Inc.

> . . - . .
¢ ex Grain-Size Distribution Curve 100-2650 Queensview Drive
J Method of Test For Sieve Analysis of Aggregate Ottawa, ON K2B 8H6
ASTM C-136
Unified Soil Classification System
SAND GRAVEL
CLAY AND SILT
Fine Medium Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75
#200 #100 #50 #16 #4 3E" " oyt 3"
100 T T —r T v
P
95 7
/
90 /
85 /
80
75 /
o 7 /
< 65
@ /
a 60 I
o 55
c 50
3 45
k2 w0 /
5 /I
30 /
25 /
20
15
10
5
0
0.001 0.01 0.1 1 10 100
Grain size (mm)
EXP Project No.: OTT-00248813 Project Name : Geotechnical Consulting Services Waste Transfer Station
Client : Colliers Project Leaders Project Location : City of Igaluit, NU
Date Sampled : September 14, 2018 Borehole No: BH6 Sample: S1 Depth (m) : 25
Sample Composition : Gravel (%) | 0 |Sand (%) 91 |Silt & Clay (%) 9 Fi 17
igure :
Sample Description : Poorly Graded Sand (SP)

www.exp.com



EXP Services Inc.

Client: City of Igaluit

Project Name: Geotechnical Investigation. Proposed Waste Transfer Station
Igaluit, Nunavut

EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

Appendix A: Test Pit Logs from Phase Il ESA



Test Pit: TP1

ed)

LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Project No: OTT-00248813-A0
Figure No. 1
Project: Phase Il Environmental Site Asessment
Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength b
Logged by MAD Checked by RR \S/gﬁ:r_rit;tength by -é— Penetrometenge;/t A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
w ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P [Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.92 0 50 100 150 200 20 40 60 S
< TOPSOIL ~ 50 mm 28.8
Sand with some gravel and fines, organics s1
and roots, moist, no odour, (surficial
staining nearby).
FILL
|~ Fine to medium grained sand with some ~ "[577 ! S2
%A1\ gravel boulders and cobbles, brown with
some orange near lower interface, moist,
no odour.
4 SAND AND GRAVEL AND BOULDERS S3
— AND COBBLES ] 2
Brown, moist, no odour. 265 (analyz
Refusal on Permafrost at 2.38 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion dry 0.0

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP1 


LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

. L] '. !.
Project No:  OTT-00248813-A0 *
. Figure No. 2
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.21 0 50 100 150 200 20 40 60 S
Medium to coarse grained sand and gr_a\_/el (analyzed)
—and boulders and cobbles, brown (surficial —
staining at surface), moist, no odour.
— — 1
S2
S3
— — 2
— — S4
25.4
Refusal on Permafrost at 2.75 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion dry 0.0

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Test Pit: TP3

3/
[
Y-

eX

Project No:  OTT-00248813-A0 *
. Figure No. 3
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MAD - RR Shear Strength by
99 y- MAD Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.3 0 50 100 150 200 20 40 60 S
Medium to coarse grained sand and gravel s1
—and boulders and cobbles, brown turning
wet, moist, no odour.
— — 1
S2
S3
— — 2
25.9 (analyzed)
Refusal on Permafrost at 2.38 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 2.3 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0



devlinm
Text Box
Test Pit: TP3 


LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

- ] '9 !.
Project No:  OTT-00248813-A0 *
. Figure No. 4
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.96 0 50 100 150 200 20 40 60 S
FILL
Fine to medium grained sand with some (analyzed)
—gravel boulders and cobbles, metal drum
debris present (crushed drums), brown with
some darker brown, moist, no odour. 271
~FILL i ! S92
Medium to coarse grained sand and gravel
| _and boulders and cobbles, brown, moist  _|
turning wet, no odour.
S3
— — 2
25.6 S4
Refusal on Permafrost at 2.44 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 21 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

. -n
[est Pit: TPS s
: eX
Project No:  OTT-00248813-A0 *
. Figure No. 5
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28 0 50 100 150 200 20 40 60 S
Medium to coarse grained sand and gravel W S1
—and boulders and cobbles, trace metal
debris in upper portion, brown, moist -
turning wet, no odour.
— — 1
W s2
8% (analyzed)
— — 2
s S4
— —125.4 - @
Refusal on Permafrost at 2.64 m Depth, :
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 24 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

[ %%
I eSt Plt- I P6 ’.'.'ex
Project No:  OTT-00248813-A0 *
. Figure No. 6
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.38 0 50 100 150 200 20 40 60 S
FILL
Medim to coarse grained sand and gravel (analyzed)
—and boulders and cobbles, surficial staining
with oily residue and odour at 0.00 to 0.75
m depth, brown, moist turning wet.
— — 1
S2
S3
— — 2
25.9 S4
Refusal on Permafrost at 2.54 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 2.2 -

3.Field work was supervised by an exp representative.

4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report

OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

- ™ '0 !.
I eSt Plt. I P7 ’.'.'ex
Project No:  OTT-00248813-A0 *
. Figure No. 7
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.4 o 50 100 150 200 20 40 60 S
FILL
Medim to coarse grained sand and gravel (analyzed)
—and boulders and cobbles, surficial staining
with oily residue and odour at 0.00 to 0.75
m depth, brown, moist.
— — 1
S2
26.9
FILL
Sand and gravel and boulders and cobbles s3
— with some silt, brown, moist, no odour. — 2
26.1
Refusal on Permafrost at 2.34 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion dry 0.0

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

- -
[est Pit: TP8 =
' “ex
Project No:  OTT-00248813-A0 *
. Figure No. 8
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 6th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD Checked by RR \S/gﬁ:r_rit;tength by -é— Penctrometor Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.51 0 50 100 150 200 20 40 60 S
] TOPSOIL ~ 150 mm 27.3
Sand with some gravel and fines and
) analyzed
boulders and cobbles, organics and roots, ( yzpd)
moist, no odour (surficial staining nearby).
FILL
|~ Sand with some gravel and boulders and ! S2
cobbles, brown, moist, no odour.
255 2 S3
SAND AND GRAVEL AND BOULDERS 254
AND COBBLES
Brown, moist turning wet, no odour.
Refusal on Permafrost at 2.14 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 2.0 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0



devlinm
Text Box
Test Pit: TP8 


LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

: [ ] '9 !.
Project No:  OTT-00248813-A0 *
. Figure No. 9
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 276 0 50 100 150 200 20 40 60 S
FILL
Silty sand with some gravel and boulders (analyzed)
i—and cobbles, brown, moist, no odour. 27.0
SANDY GRAVEL WITH BOUDLERS
5] AND COBBLES ;
¢ Brown, moist turning wet, no odour. S2
S3
— —125.5 2
Refusal on Permafrost at 2.14 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 2.0 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP10

Project No: OTT-00248813-A0

Project:

Location:

Phase Il Environmental Site Asessment

City Lots 3586 228 18/18/19/20 and 3480 220 1, Igaluit, NU

Figure No.
Page.

3/

.o

10
1 of 1

eX

LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading Od
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Lo : . Shear Strength by
gged by: MAD Checked by: RR Shear Strength by + Ponctromoter Test A
—_— Vane Test S
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.4 0 50 100 150 200 20 40 60 S
FILL 27 1
¢ \Silty sand with some gravel and boulders : (analyzed)
/' \and cobbles, brown, moist, no odour. 26.9
SILT AND FINE SAND
With organics, brown/grey, moist, no odour. ,
SANDY GRAVEL WITH BOUDLERS S2
AND COBBLES
—Brown, moist turning wet, no odour. —
| | , S3
251
Refusal on Permafrost at 2.29 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 1.8 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP11

Project No: OTT-00248813-A0

Project: Phase Il Environmental Site Asessment

Location:

City Lots 3586 228 18/18/19/20 and 3480 220 1, Igaluit, NU

Figure No.
Page.

11
1 of 1

eX

LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MAD - RR Shear Strength by
99 y- MAD Checked by— \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.34 0 50 100 150 200 20 40 60 S
FILL 270
Silty sand with some gravel and boulders : (analyzed)
and cobbles, brown, moist, no odour.
SILT AND FINE SAND 266
With organics, brown/grey, moist, organic
odour. ! S92
SAND
—Medium grained, brown, moist turning wet, —
-] _no odour. 25.6 S3
Refusal on Permafrost at 1.73 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 1.6 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP12 exp.

LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Project No: OTT-00248813-A0
. Figure No. 12
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MAD - RR Shear Strength by
99 y- MAD Checked by— \S/gﬁ:r_rit;tength by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 28.52 0 50 100 150 200 20 40 60 S
FILL
Fine to medium grained sand and gravel W S1
—with boulders and cobbles, brown, moist,
no odour. -
— — 1
8% (analyzed)
271 :
»—SAND AND GRAVEL AND BOULDERS — -
AND COBBLES 26.7 % s3
\Brown, wet, no odour. :
Refusal on Permafrost at 1.83 m Depth,
Test Pit Terminated
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 1.3 -
3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions
5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP13 exp.

LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Project No: OTT-00248813-A0
. Figure No. 13
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
Logoed by: MAD - RR Shear Strength by
99 y- MAD Checked by— \S/gﬁ:r_rit;tength by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 275 0 50 100 150 200 20 40 60 S
FILL
Sand and gravel with boulders and
: analyzed
—cobbles, trace wood, plastic and metal — ( yzpd)
debris, brown, moist, diesel odour, (surficial
staining).
— —126.4 1 S2
SAND AND GRAVEL AND BOULDERS
| AND COBBLES B
7 Brown, moist turning wet, no odour. 258 S3
Test Pit Terminated at 1.68 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 14 -
3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions
5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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Test Pit: TP14
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

Project No: OTT-00248813-A0
. Figure No. 14
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD Checked by RR \S/gﬁ:r_rit;tength by -é— Penctrometor Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.3 0 50 100 150 200 20 40 60 S
FILL
Sand and gravel with boulders and W S1
—cobbles, brown, moist, no odour, (surficial —
staining). -
26.4
-+— SAND AND GRAVEL AND BOULDERS — 1 w0 |
AND COBBLES (analyz
Brown, moist turning wet, no odour. 258
Test Pit Terminated at 1.53 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion 1.1 -

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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LOG OF TEST PIT LOGS OF TEST PITS - SEPTEMBER 11, 2018.GPJ TROW OTTAWA.GDT 9/28/18

1 L] '. !.
I eSt Plt. I P15 ’.'.'ex
Project No:  OTT-00248813-A0 *
. Figure No. 15
Project: Phase Il Environmental Site Asessment
' Page. 1 of 1
Location: City Lots 3586 228 18/18/19/20 and 3480 220 1, Iqaluit, NU
Date Drilled: September 7th, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) Auger Sample m Natural Moisture Content X
Drill Type:  Backhoe - 710J John Deere SPT (N) Valuo o Attorberg Limits g
Datum: Assumed Dynamic Cone Test Undrained Triaxial at ®
Shelby Tube ] % Strain at Failure
. . Shear Strength by
Logged by MAD CheCked by RR _ \S/gﬁ:r_rit;?ngth by _g Penetrometer Test A
s Standard Penetration Test N Value Combustible Vapour Reading (ppm) | $
ol ¥ Assumed | 2 250 500 750 fi| Natural
W ’\BA SOIL DESCRIPTION p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m rt] Shear Strength kPa Atterberg Limits (% Dry Weight) ||§ kN/m?®
L 27.75 0 50 100 150 200 20 40 60 S
FILL
Sand with gravel, brown, moist, no odour, (analyzed)
— (surficial staining nearby). —
26.9
7—SAND AND GRAVEL AND BOULDERS — 1 s2
AND COBBLES
Brown, moist, no odour. 264
Test Pit Terminated at 1.37 m Depth
NOTES:
1.Borehole/Test Pit data requires Interpretation by exp. WATER LEVEL RECORDS CORE DRILLING RECORD
before use by others Elapsed Water Hole Open Run Depth % Rec. RQD %
2.The test pit was backfilled upon completion. Time Level (m) To (m) No. (m)
completion dry 0.0

3.Field work was supervised by an exp representative.
4.See Notes on Sample Descriptions

5.This Figure is to read with exp. Services Inc. report
OTT-00248813-A0
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EXP Services Inc.

Client: City of Igaluit

Project Name: Geotechnical Investigation. Proposed Waste Transfer Station
Igaluit, Nunavut

EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

Appendix B: Results of Chemical Tests on Soil
Samples and AGAT Laboratories
Certificate



@ @ @ ﬁ Laboratories

CLIENT NAME:

ATTENTION TO:
PROJECT:
AGAT WORK ORDER:

SOIL ANALYSIS REVIEWED BY:

DATE REPORTED:
PAGES (INCLUDING COVERY):
VERSION*:

EXP SERVICES INC

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

2650 QUEENSVIEW DRIVE, UNIT 100

OTTAWA, ON K2B8H6
(613) 688-1899

SURINDER AGGARWAL
OTT-248813
187389131

Yris Verastegui, Report Reviewer

Oct 01, 2018
5
1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

A GAT Laboratories (V1)

Member of: Association of Professional Engineers and Geoscientists of Alberta

(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Page 1 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory

Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations
are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in

the scope of accreditation.

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO

i | CANADA L4Z 1Y2

@ @ @ L.aboratories AGAT WORK ORDER: 182389131 TEL (905)712-5100

) FAX (905)712-5122

PROJECT: OTT-248813 http://www.agatlabs.com
CLIENT NAME: EXP SERVICES INC ATTENTION TO: SURINDER AGGARWAL

SAMPLING SITE:Igaluit Waste Transfer Station SAMPLED BY:exp

Inorganic Chemistry (Soil)

DATE RECEIVED: 2018-09-25 DATE REPORTED: 2018-10-01
SAMPLE DESCRIPTION: BH1 S2 2.0m BH4 S1 2.5m BH5 S1 2.0m BH6 S2 5.0m
SAMPLE TYPE: Soil Soil Soil Soil
DATE SAMPLED:  2018-09-14 2018-09-14 2018-09-14 2018-09-14
Parameter Unit G/S RDL 9575066 9575067 9575068 RDL 9575069
pH (2:1) pH Units N/A 7.68 8.70 8.23 N/A 8.07
Electrical Conductivity (2:1) mS/cm 0.005 0.063 0.245 0.126 0.005 1.18
Chloride (2:1) Ha/g 2 5 51 18 4 450
Sulphate (2:1) Ha/g 2 5 44 18 4 380
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
9575069 Elevated RDLs indicate the degree of sample dilutions prior to the analysis to keep analytes within the calibration range, reduce matrix interference and/or to avoid contaminating the instrument.

TR T
Certified By: J 2 meﬁ@_;

EG'GE T CERTIFICATE OF ANALYSIS (V1) Page 2 of 5
Results relate only to the items tested and to all the items tested




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

@ @ @ ﬁ Laboratories

Quality Assurance

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-248813
SAMPLING SITE:Igaluit Waste Transfer Station

AGAT WORK ORDER: 187389131
ATTENTION TO: SURINDER AGGARWAL
SAMPLED BY:exp

Soil Analysis

RPT Date: DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank M(\e/e;slﬂéed Limits Recovery| Limits Recovery Limits
Lower | Upper Lower [ Upper Lower [ Upper
Inorganic Chemistry (Soil)
pH (2:1) 9575066 9575066 7.68 7.79 1.4% N/A 100% 90% 110% NA NA
Electrical Conductivity (2:1) 9575066 9575066 0.063 0.065 3.1% <0.005 94% 90% 110% NA NA
Chloride (2:1) 9575066 9575066 5 5 NA <2 97% 70% 130% 99% 70% 130% 95% 70% 130%
Sulphate (2:1) 9575066 9575066 5 5 NA <2 95% 70% 130% 102% 70% 130% 105% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

N e
Certified By: J TuA VM,&AZ%J:

E'GE T QUALITY ASSURANCE REPORT (V1) Page 3 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested



@ @ @ ﬁ Laboratories

CLIENT NAME: EXP SERVICES INC
PROJECT: OTT-248813

SAMPLING SITE:Igaluit Waste Transfer Station

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 187389131

ATTENTION TO: SURINDER AGGARWAL

SAMPLED BY:exp
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
pH (2:1) INOR 93-6031 MSA part 3 & SM 4500-H+ B PH METER
Electrical Conductivity (2:1) INOR-93-6036 McKeague 4.12, SM 2510 B EC METER
Chloride (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested

Page 4 of 5



L Can y ’e Laboratory Use Only
5835 Coopers Avenue
: . Mississauga, Ontario L4Z 1Y2 Work Order #: \Q\% SBq\ ZD \
Laboratorles Ph: 905.712.5100 Fax: 905.712.5122 = 5 — .
webearth.agatlabs.com Cooler Quantity: (A Q_ _,m N 2
L3 i1 - — Al
Cha l I‘l Of CUStOdy Record if this is a Drinking Water sample, please use Drinking Water Chain of Custody Form (potable water consumed by humans) AliivalEmperatuies: |q s 'l | IQ"\ 1 8 \
i - i 8 73—/%#9—{—' ;
Report Information: Regulatory Requirements: [] No Regulatory Requirement Custody Seal Intact: ves: < ¢ No CIN/A
Company: Expn Sorvieed (Please check all applicable boxes) o NO I c €‘-
Contact: Surinder A age roe o, [IRegulation 153/04 []sewer Use [(JRregulation 558 - ,
Address: 2SO Queeasurewr e  Suth o> . - Turnaround Time (TAT) Required:
' Indicate One Csanitary CCME
COMdperee  Oa 2R Qe [Jind/Com Regular TAT 5 to 7 Business Days
[Res/Park i
Phone: GlZ- R ]&P DlAgriculture Distorm [[]Prov. Water Quality Rush TAT (Rush surchargss Apply)
Reports to be sent to: . Objectives (PWQO)
1. Email: Suerinde- . Rager-~ w-ﬂ— @& @up . L2 Soil Texture (check One) Region — [lother 3 Business . 2 Business Next Business
A i [JCoarse s D Days Days D Day
2. Email: OFine [Imisa Tndicate One OR Date Required (Rush Surcharges May Apply):
Project Information: Is this submission for a Report Guideline on
. Record of Site Condition? Certificate of Analysls Please provide prior notification for rush TAT
Project: OF7— 279¥KLR *TAT is exclusive of weekends and statutory holidays
Site Location: : asde.  Transl = T [ Yes J No [ Yes O No
For ‘Same Day’ analysis, please contact your AGAT CPM
Sampled By: - s(P.
) 0. Reg 153 3
AGAT Quote #: PO: 0 - o
Piease note: If quotation number is not provided, client will be billed full price for analysis sample Matrix Legend g A ﬁ
i 2
5 - B Biota :?:‘.) é 5 = %
Invoice Information: Bill To Same: Yes ﬁ No O GW  Ground Water = £ T = z g X
L & 2|z X
Company: o Gil 2 z = 8 na 2o B wlal2 s
e . P Paint = s B 8|28 s|8|3 2
ontact: . gl22|50 s |55 sle|g \é
i s Sl 5 2 Iz
Address: S S0l 2 §) g3 |0 § £|Og|d <| 8| a
SD  Sediment 2 W | 5 c|le€|. 0Ol o|%|g
Email: T S |2 I%l (£ m] s(2|p ° ol €
: SW  Surface Water = =08 $,e8|Q|0g|0| © -g o _g U
2 cle s 4 = P I Cl=|2|9 m} 0
= HERIFCE R S EE: o|8|z[3] || s
B12E .. o = o = )
- . Date Time # of Sample Comments/ |23 | 222|322 |@8|2|e|8|5|a]8 = 2= —§
Sample Identification . . A YN 5 |5 £ |& =| 2|85 si1|lz|z|@ &5 2 -3
p Sampled Sampled | Containers | Matrix Special Instructions 2l0al% 8 o2l &|2 é S |z|2IE|8 528|&| of N 6 ey
RH | <l Z2.0m St/ A V]
BE 4 | 9.€u v| 7]V
G & < 2.-0an | 7TV
REG &2 S.0m W vi71J [V
Samples Relinguishied By (Print Mome and Sign): = Dite Tirrie Sal NW By [Print Name and Sign): \ Dute Time
KZ-\--\. Wibiusappa iZmD;W L bu/ls | Ziocpm L mﬁ\eﬂn% \%ld uas. 8\’)50
SampleeReiinguiched By (Print Mame and SI% - iT] Tl L] Samples Received By (Piint Nomo and Gign): Dato_ Time B P
L%)’%ﬁ )EI) &ggiéc \ S |TontD | MANvO S SOoHK SEPTY|"q 10 Page ___of
Ramples Redirguls Byl et mn 3 g Drater Thme Samples Recolved By (Print Nama and Signl: Dhate: Time
T 067340
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EXP Services Inc.

Client: City of Igaluit

Project Name: Geotechnical Investigation. Proposed Waste Transfer Station
Igaluit, Nunavut

EXP Project Number: OTT-00248813-A0

Date: October 19, 2018

List of Distribution

Report Distributed To:

Mr. Matthew Van Strien - M.VanStrien@city.igaluit.nu.ca
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