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EX-i 

Executive Summary 

A geotechnical investigation was undertaken at the site of the proposed expansion to the City of Iqaluit 
Public Works garage Facility located in the southeast quadrant of the intersection of Federal Road and 
Qaggamiut Road in the City of Iqaluit, Nunavut.  This work was authorized by the City of Iqaluit via service 
contract SC 000745 dated March 26, 2018. 

It is proposed to construct a one storey slab on grade garage building at the site of the existing Public Works 
Facility at Building 1549 Federal Road, City of Iqaluit, Nunavut.  The building will be used as a garage for 
servicing vehicles and equipment storage.  It is understood that two locations are being considered for the 
proposed expansion.  The first option would comprise the construction of an addition on the south side of 
the existing garage located on the subject property.  The alternative is to build a stand-alone facility in the 
southeast part of the site. 

The geotechnical investigation comprised of drilling four boreholes at each of the locations.  The boreholes 
were drilled to a depth of 10 m to 15 m with an air-track drill and representative samples of the soils were 
obtained for textural classification and laboratory testing.  In addition, two test pits which were excavated 
as part of the Phase II Environmental Site assessment completed by EXP concurrently with the 
geotechnical investigation were situated in the areas of the proposed expansion.  Test Pit No. 2 was 
excavated adjacent to the existing building to obtain an appreciation of the foundation type of the existing 
building.  The test pit and review of the building specifications available on the site indicate the existing 
building is likely founded on a concrete slab set on a granular pad and that the building is equipped with air 
ventilation system.  The test pit excavated in the proposed alternative building location, i.e. Test Pit No. 4 
revealed the presence of sand and gravel fill, numerous cobbles and boulders to the entire depth 
investigated. 

The investigation indicated that the site contains surficial fill, which extends to 2.5 m to 4.5 m depth, i.e. 
Elevation 26.1 m to 23.0 m.  The fill is underlain by silty sand to sand with gravel and cobbles, which extends 
to the entire depth investigated, i.e. 10 m to 15 m depth, i.e. Elevation 18.6 m to 12.5 m. 

The investigation indicated that the geotechnical conditions at the site at both locations considered are 
suitable for construction of the proposed building on a concrete mat underlain by extruded polystyrene 
insulation set on a bed of engineered fill (well compacted, free draining sand and gravel) with 
thermosyphons incorporated in the granular bed.  For this purpose, excavation to a depth of 2 m 
approximately would be required for the provision of the granular bed and thermosyphons.  Adfreeze piles 
are not considered suitable for a slab-on-grade construction since the heat from the building transmitted to 
the piles would degrade the permafrost resulting in loss of capacity of the piles over time.  End bearing piles 
are not feasible since bedrock was not encountered to the maximum depth investigated of 15 m.  A 
geothermal analysis is required to assess the feasibility of thermosyphon foundations including thickness 
and extent of EPS insulation and granular bed required which should be completed as part of the detailed 
design of the foundation. 
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EX-ii 

It is recommended that the proposed structure should be constructed as a separate stand-alone building 
to prevent excavation adjacent to the existing building, which may result in undermining of the existing 
structure. 

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

Chemical testing completed on soil samples has revealed that the subsurface soil south of the existing 
building (Option I) would have a severe sulphate attack on subsurface concrete.  The concrete mix designs 
for this site would require special considerations and should be designed to meet the National Standard of 
Canada, CDN/CSA A23.1. 

The concentration of sulphates in the soil in the vicinity of the proposed location of the stand-alone building 
(Option II) are considered to have a negligible potential of attack on subsurface concrete.  General Use 
(GU) cement may be used in the subsurface concrete for this site. 

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 expansion 
to the City of Iqaluit Public Works Facility to be located at 1549 Federal Road, i.e. at the southeast quadrant 
of the intersection of Federal Road and Qaggamiut Road in the City of Iqaluit, Nunavut (Figure No.1).   This 
work was authorized by the City of Iqaluit via service contract SC 000745 dated March 26, 2018. 

The subject site is approximately 4.6 acres in size and currently occupied by the City of Iqaluit Public Works 
garage building and used for the servicing of vehicles and for equipment storage and maintenance.  It is 
understood that the proposed new building to be constructed at the site would also be a single-storey 
warehouse type structure with slab-on-grade floor to be used also as a service garage.  

Two locations are considered for the proposed expansion, the first option would consist of the construction 
of a 21 x 31 m addition on the east site of the existing garage building.  The second option would comprise 
of the construction of 21 x 40 m stand alone building to be located in the southeast corner of the site (Figure 
No. 2) 

The geotechnical investigation was undertaken to: 

i. Establish geotechnical, groundwater and permafrost conditions at the two proposed locations on 
the site; 

ii. Determine the active layer thickness (if discernible); 

iii. Make recommendations regarding the most suitable type of foundations, founding depth, and the 
serviceability limit state (SLS) bearing pressure, and factored geotechnical resistance at ultimate 
limit state (ULS) of the founding stratum; and 

iv. Comment on subsurface concrete requirements. 

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 April 11 and 12, 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 eight boreholes (Borehole Nos. 1 to 8) 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.  Each sample was preserved in a watertight 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, Atterberg Limit, pH, sulphate and electrical conductivity tests on selected soil samples. 

In addition to the above fieldwork, six (6) test pits were excavated at the site by EXP as part of the Phase 
II Environmental Site assessment (ESA) which was completed concurrently with the geotechnical 
investigation.  Test Pit No. 2 was located adjacent to the south wall of the existing building to establish the 
type of foundations of the existing building.  Test Pit No. 4 was excavated at the location of the alternative 
location to collect samples for environmental testing. Logs of the test pits excavated as part of the Phase II 
ESA are included in Appendix B. 

Multi-bead thermistors were installed in Borehole Nos. 3 and 5 whereas a slotted standpipe was installed 
in Borehole No. 6.  The installation configuration of the thermistors and piezometer are presented on the 
respective borehole logs. 
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3 Site Description 

The subject site is located in the southeast quadrant of the intersection of Federal Road and Qaggamiut 
Road in the City of Iqaluit, Nunavut.  The site is approximately 4.6 m acres in area.  It is currently occupied 
by a warehouse-type structure located in the west middle part of the property.  The remainder of the land 
around the building is used for parking and equipment storage.  The area east of the building is used to 
store various construction equipment, drums containing chemicals and tar-like substance, above-ground 
storage tanks, scrap metal, abandoned vehicles and piles of sand, gravel and snow. 

The site is mainly flat lying with the ground surface elevations at borehole locations varying from Elev.  
27.5 m to 28.7 m.  As indicated previously, two alternative structure locations are being considered for the 
proposed building.  The preferred location is an addition to the existing building to be located south of the 
existing building.  The alternative option is to build a stand-alone building in the southeast part of the site. 

Photographs of the site are presented in Appendix A. 
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4 Test Pit Investigation 

As indicated previously, a total of six test pits were excavated at the site as part of the Phase II 
Environmental Site Assessment which was completed by EXP concurrently with the geotechnical 
investigation and presented in a separate cover. Logs of the test pits are presented in Appendix B.  Test 
pits situated within the areas of the proposed construction have been discussed below.  

4.1 Test Pit No. 2 

Test Pit No. 2 (Figure B2) was excavated adjacent to the south wall of the existing building to determine 
the type of foundation of the structure since design or as-built drawings are not available.  This test pit 
encountered a concrete slab of 600 mm thickness beneath which 190 mm of pink extruded polystyrene 
insulation (EPS) was encountered.  The insulation was underlain by a 150 mm diameter green PVC pipe.  
The function of the pipe could not be established.  It is unlikely to be an air duct since air ducts normally 
consist of metal pipes.  The pipe was underlain by sand and gravel fill (Photo A3). A summary of the findings 
in this test pit is presented below: 

 0 – 0.6 m – Concrete 

 0.6 – 0.79 m – Pink Extruded Polystyrene *EPS) Insulation 

 0.70 to 0.94 m – 150 mm Diameter Green PVC Pipe (unknow Function) 

 0.94 – 1.0 m – Sand and Gravel Fill 

Based on the investigation, it is not known whether the thickness of concrete observed is that of the slab or 
that of a thickened slab footing of the existing building. 

Information received from site personnel indicates that numerous pipes are located under the  slab of the 
existing garage building.  The function of the pipe exposed in this test pit could not be established.  However, 
visual observations of the site and review of the specifications available on site revealed the presence of 
an air blower fan (see Photo A4), which would operate when the outside temperature drops to -5ºC and will 
draw cold air under the floor until the outside temperatures rises above -5ºC.  (Photo A5 shows the exhaust 
vents.)  It is therefore likely that the existing building is equipped with an air ventilation system with ducts 
buried within the granular pad to reduce thermal disturbance. 

4.2 Test Pit No. 4 

Test Pit No. 4 (Figure B4) was excavated in the vicinity of the proposed location of the stand-alone building 
and revealed that presence of sand and gravel fill containing numerous cobbles and boulders and some 
debris which extends to the entire depth investigated of 1.4 m. 

It is noted that the remaining test pits revealed in general similar subsurface condition findings as Test Pit 
No. 4. 
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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 10 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. 

It is noted that the geotechnical conditions at both the locations being considered on the site are similar.  
Therefore, the soil stratigraphy discussed below applies to both the sites. 

5.1 Fill (SP-GP) 

The surficial soil at the site is fill, which extends to 5 m depth in Borehole No. 1 (Elev. 23.7 m) and to a 
depth of 2.5 m to 3.0 m (Elev. 23.0 m to 26.1 m) in other boreholes.  The fill mainly consists of poorly graded 
to well-graded gravel except in Borehole No. 1 where poorly graded sand fill (SP) was encountered to 3 m 
depth.  The fill is non-frost susceptible (NF) except in Borehole No. 1 below 3 m depth, where it contains 
ice crystals ( ).  The natural moisture content of the fill varies from 2 to 58 percent.  Two grain-size analyses 
performed on soil samples from this stratum indicate that it contains 1 to 4 percent fines, 34 to 86 percent 
sand and 10 to 65 percent gravel (Figures 11 and 12). 

5.2 Ice 

The fill in Borehole No. 1 is underlain by a layer of ice from 5 m to 6 m depth. 

5.3 Silty Sand (SM) 

The fill in Borehole No. 5 is underlain by silty sand to 7.5 m depth (Elev. 20.0 m).  This stratum was also 
encountered in Borehole No. 1 between 9 m and 15 m depth (Elev. 13.7 m to 19.7 m).  The natural moisture 
content of this stratum varies from 3 to 58 percent. 

Three grain-size analyses performed on this stratum revealed a composition of 27 to 50 percent fines, 50 
to 73 percent sand and 0 to 2 percent gravel (Figures 13 to 15). 
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5.4 Sand (SP-SW) 

The silty sand in Borehole No. 5 and the fill in all the other boreholes is underlain by poorly graded to well 
graded sand, which extends to 9 m in depth in Borehole 1 (Elev. 13.7 m) and to the entire depth investigated 
in the other boreholes, i.e. 10 m to 15 m depth (Elev. 12.5 m to 18.6 m).  The natural moisture content of 
this stratum varies from 6 to 20 percent. 
 
The results of three grain-size analyses performed on this stratum are given on Figures 16 to 18.  A review 
of these figures indicates that this stratum contains 8 to 25 percent fines, 72 to 90 percent sand and 9 to 
20 percent gravel. 
 

5.5 Groundwater 

All boreholes remained dry upon completion of drilling.  In addition, readings taken in the piezometer 
installed in Borehole No. 6 on April 13, 2018 did nor reveal the presence of water in this borehole. It should 
be noted that the groundwater table is subject to seasonal fluctuation and may be at higher levels following 
thawing of the active layer, i.e. spring and summer.   
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6 Ground Temperature 

Multi-bead thermistors were installed in Borehole Nos. 3 and 5 to monitor the ground temperature.  The 
readings obtained are shown on Table No. I below.  

Table No. I:  Ground Temperature Measurements 

Site No. Borehole No. 
Thermistor Depth 

(m) 
Ground Temperature (ºC)  

April 13, 2018 April 15, 2018 

1 
(Addition to 

existing 
building) 

3 Air -2.0 -2.0 

0.5 -5.7 -10.0 

1.0 -12.0 -16.4 

1.5 -13.1 -13.7 

2.0 -12.2 -12.2 

2.5 -11.4 -11.5 

3.0 -11.1 -11.2 

3.5 -10.7 -10.7 

4.0 -10.5 -10.5 

4.5 -10.1 -10.1 

5.5 -9.6 -9.6 

6.0 -9.2 -9.2 

7.0 -8.2 -8.2 

8.0 -6.3 -6.3 

10.0 -5.5 -5.5 

2 
(Stand-alone 
independent 

structure- 
Northeast 

Corner of Site 

5 Air -2.0 -2.0 

0.5 -- -8.2 

1.0 -- -12.1 

1.5 -- -13.0 

2.0 -10.9 -11.9 

2.5 -9.7 -10.0 

3.0 -8.6 -8.8 

3.5 -8.0 -8.6 

4.0 -7.5 -7.5 

4.5 -7.0 -7.0 

5.5 -6.4 -6.4 

6.0 -5.7 -4.8 

7.0 -4.7 -4.8 

8.0 -2.6 -2.6 

10.0 -1.3 -1.3 
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Graphical presentation of the reading collected to date is presented in Figure No. 19.  It is recommended 
that additional temperature readings should be collected in the spring and summer if feasible. 
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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 No. II. 

Table No. II:  Results of Salinity Tests on Soil Samples 

Site No. 
Borehole No. Sample Depth 

(m) 
Salinity Parts Per 
Thousand (ppt) 

1 

(Addition to existing structure) 
1 9.0 – 10.0 4.19 

1 11.0 – 13.0 16.9 

4 3.0 – 4.0 1.0 

4 8.0 – 9.0 3.1 

2 

(Stand-alone independent structure) 

5 1.0 – 2.0 0.8 

6 6.0 – 7.0 0.8 

7 1.0-2.0 0.33 

8 1.0-2.0 0.27 

The above results indicate that the salinity of the soil varies from 0.27 ppt to 16.9 ppt.  On the basis of these 
results, the soil may be classified as of low salinity except for the sample from Borehole No. 1 form 11 to  
13 m depth, which has a high salinity. 
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8 Foundation Considerations 

8.1 Factors Influencing Building Location Selection 

The investigation has revealed that the geotechnical conditions at the site are suitable for construction of 
the proposed building on a concrete mat 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. 

It is understood that two potential locations for the proposed building on the site are being considered.  The 
first option is to build an addition to the existing structure.  The second option is to construct a stand-alone 
structure elsewhere on the site.  One of the challenges with construction of an addition to the existing 
building is that the type of foundations of the existing building and the founding level are not known since 
design and/or as-built drawings of the structure are not available.  An attempt to determine the foundation 
type of the existing building was made by excavating a test pit (Test Pit No. 2) along the south wall of the 
existing building.  This test pit encountered fill to 0.6 m depth, which was underlain by a layer of pink 
insulation to 0.79 m depth.  The insulation was underlain by 150 mm diameter PVC pipe.  It was not possible 
to advance the test pit further so as not to damage this pipe. Information received from the site personnel 
indicates that there are numerous buried pipes under the building.  However, the purpose of these pipes is 
not known.  Visual observations on site revealed the presence of two exhaust vents and blower fan.  It is 
therefore possible that the existing building is founded on a concrete slab set on a granular pad 
incorporating a layer of insulation and an air ventilation system by means of pipes buried within the pad to 
reduce thermal disturbance.  The pipe encountered was a plastic pipe, whereas normally metal pipes are 
used as air ducts.  Therefore, it cannot be stated with any degree of confidence that the existing building is 
equipped with an air ventilation system considering that no information is available regarding the design 
and/or construction of the foundation system of the existing building. 

If, as suspected, the existing building is founded on concrete mat set on the granular pad with insulation 
and air ventilation ducts, it would present a challenge to construction of an addition to the existing building.  
The reason for this is that construction of the foundation for the proposed addition would necessitate 
excavation adjacent to the founding level of the existing building.  This would result in exposure of the 
foundations of the existing building to the environment and may result in degradation of permafrost under 
the existing building.  Therefore, potential exists of undermining the foundation and/or floor of the existing 
building.  For the above reasons, this option is not recommended unless design and/or construction 
drawings of the existing building can be located and indicate that there will be no potential of undermining 
the existing building foundation and/or floor slab.  

8.2 Recommended Structure Foundations 

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. 
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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. 

It is 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 No. III.  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 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. 
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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 
subgrade reaction modulus 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. 

Table No. III: Physical Requirements of Engineered Fill 

Gradation ASTM Requirements 

Sieve Size 

ASTM C-136M 

Percent Passing 

100 mm 100 

25 mm 50 – 100 

4.75 mm 20 – 55 

1.18 mm 10 – 40 

300 µm 5 – 22 

75 µm 0 – 10 

Percent Crushed 
(two faces) 

 
60 % minimum 

Plasticity Index ASTM D4318 0 

Flat Elongated ASTM D4791 Max 15% 
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9 Seismic Site Classification 

The investigation has revealed that the sites contain surficial fill consisting of sand and gravel with cobbles 
and boulders, which extends to a depth of 2.5 m to 5 m.  It’s underlain by sand with some silty sand layers. 

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. 
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10 Subsurface Concrete Requirements 

Chemical tests limited to pH, sulphates and electrical conductivity were performed on eight soil samples.  
The results are given on Table No. IV. 

Table No. IV: Results of Chemical Results on Soil Samples 

Site No. 
Borehole No. Depth pH Sulphates (%) 

Electrical 
Resistivity 
(ohm – cm) 

381  
(Addition to 

Existing 
Building) 

1 9.0-10.0 7.30 0.167 153 

1 11.0-13.0 7.71 0.510 38 

4 3.0 - 4.0 7.35 0.024 621 

4 8.0 – 9.0 7.48 0.127 204 

2 
(Stand Alone 
Independent 

Structure) 

5 1.0 – 2.0 7.68 0.0203 833 

6 6.0 – 7.0 7.48 0.0113 833 

7 1.0 – 2.0 7.31 0.004 1923 

8 1.0 – 2.0 7.48 0.0048 2381 

The results indicate that the subsurface soils contain 0.024 to 0.510 percent water soluble sulphates in the 
area south of the existing garage building (Option I).  This concentration of sulphates would have a severe 
sulphate attacks on concrete and therefore the subsurface concrete should be designed to meet the 
National Standards of Canada CDN/CSA A23.1 and would require sulphate resistant cement, air 
entrainment, etc. 

The results of sulphates in the subsurface soils near the proposed stand-alone building (Option II) varies 
from 0.004 to 0.203 percent.  This concentration of sulphates is considered to have a negligible potential 
of sulphate attack on subsurface concrete, in such cases, the National Standard of Canada, CDN/CSA 
A23.1 permit the use of General Use cement (GU) in the subsurface concrete.  The concrete should, 
however, be dense, well compacted and cured.   The concrete in all cases should, however be dense, well 
compacted and cured. 

The results of the resistivity tests of the soil samples collected from the south side of the existing garage 
building (Option I) vary form 38 ohm-cm to 621 ohm-cm which indicates corrosive to very corrosive soils to 
buried steel.  The resistivity of the soil samples collected from the proposed location of the stand-alone 
building (Option II) varies from 833 ohm-cm to 2381 ohm-cm which is indicative of soils with potential to be 
mildly corrosive to corrosive 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 Site Grading and Drainage 

It is recommended that the finished grade around the building should be sloped away from the structure at 
a grade of at least two percent to prevent ponding of the surface water around the foundations of the 
structures. 
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12 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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13 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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FILL (SP)
Poorly graded sand, frequent gravel,
cobbles and boulders, brown, frozen, dry,
(Nf)

FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, ice crystals, wet,
(Vx)

ICE LENSES

SAND (SP)
Fine to medium, some silt, occasional
gravel and cobbles, yellowish brown, some
ice, wet, (Vx)

SILTY SAND (SM)
Occasional gravel and cobbles, light
brown, frozen, moist to very moist, (Nbn)

Borehole Terminated at 15.0 m Depth

25.7

23.7

22.7

19.7

13.7

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 11, 2018

Geodetic

B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut
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Page.
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OTT-00245997-A0

Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.7

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1
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WATER LEVEL RECORDS

Project No:
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15

Log of Borehole  BH-1

1.Borehole data requires interpretation by EXP before
use by others

2.Borehole backfilled with cuttings upon completion of
drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, dry to moist, (Nf)

SAND (SP)
Fine to medium, some silt, occasional
gravel and cobbles, brown, frozen, wet,
(Nbn-Vr)

SAND (SP)
Fine to medium, some coarse sand, trace
fine gravel, occasional cobbles, brown,
frozen, moist, (Vr)

Borehole Terminated at 10.0 m Depth

25.8

22.3

18.3

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 11, 2018

Geodetic

B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut
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Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.26

Run
No.
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Combustible Vapour Reading (ppm)

1
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Log of Borehole  BH-2

1.Borehole data requires interpretation by EXP before
use by others

2.Borehole backfilled with cuttings upon completion of
drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, dry, (Nf)

SAND (SP)
Trace silt, light brown, frozen, occasional
gravel and cobbles, very moist to moist,
(Nbn)

Borehole Terminated at 10.0 m Depth

26.1

18.6

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 11, 2018

Geodetic

B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut

Air Track
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OTT-00245997-A0

Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.58

Run
No.
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Combustible Vapour Reading (ppm)
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Log of Borehole  BH-3

1.Borehole data requires interpretation by EXP before
use by others

2.A multi bead thermistor was installed in the borehole
upon completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GW)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, dry, (Nf)

SAND (SW)
Fine to coarse, some gravel, trace silt, light
brown, frozen, moist, (Nbn)

SAND (SP)
Fine to medium, some silt, trace gravel,
occasional cobbles, frozen, very moist to
moist, (Vr)

Borehole Terminated at 15.0 m Depth

25.6

23.6

13.1

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 11, 2018

Geodetic

B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut

Air Track
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SOIL DESCRIPTION
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CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
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kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.09

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS
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Log of Borehole  BH-4

1.Borehole data requires interpretation by EXP before
use by others

2.Borehole backfilled with cuttings upon completion of
drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GP)
Sand and gravel, frequent cobbles and
boulders, some metal debris, brown,
frozen, wet, (Nf)

SILTY SAND (SM)
Fine to medium, occasional gravel and
cobbles, brown and black, frozen, very
moist to moist, (Nbn)

SAND (SP)
Fine to coarse, trace silt, occasional gravel
and cobbles, brown, ice crystals, frozen,
moist, (Vx-Vr)

Borehole Terminated at 15.0 m Depth

23.0

20.0

12.5

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 12, 2018
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B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut
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Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.5

Run
No.

20 40 60

Combustible Vapour Reading (ppm)
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Log of Borehole  BH-5

1.Borehole data requires interpretation by EXP before
use by others

2.A multi bead thermistor was installed in the borehole
upon completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, moist, (Nf)

SAND (SP)
Fine to coarse, trace silt, occasional gravel
and cobbles, light brown, frozen, ice
crystals, very moist to moist, (Vx-Vr)

Borehole Terminated at 10.0 m Depth

25.4

17.9

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 12, 2018
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B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut
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Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.85

Run
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Log of Borehole  BH-6

1.Borehole data requires interpretation by EXP before
use by others

2.A slotted standpipe was installed in the borehole upon
completion of drilling,

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0

LO
G

 O
F

 B
O

R
E

H
O

LE
  

B
H

 L
O

G
S

 -
 2

44
99

7 
- 

IQ
A

LU
IT

.G
P

J 
 T

R
O

W
 O

T
T

A
W

A
.G

D
T

  
5/

3/
18



FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, moist, (Nf)

SAND (SP)
Fine to medium, trace silt, occasional
gravel and cobbles, light brown, frozen, ice
crystals, moist, (Vx-Vr)

Borehole Terminated at 10.0 m Depth

24.9

17.9

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 12, 2018
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B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut
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OTT-00245997-A0

Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.9

Run
No.
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Combustible Vapour Reading (ppm)

1
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WATER LEVEL RECORDS
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Log of Borehole  BH-7

1.Borehole data requires interpretation by EXP before
use by others

2.Borehole backfilled with cuttings upon completion of
drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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FILL (GP)
Sand and gravel, frequent cobbles and
boulders, brown, frozen, no visible ice, dry,
(Nf)

SAND (SP)
Fine to medium, trace to some silt,
occasional of cobbles and boulders, light
brown, frozen, visible ice, moist, (Nbn-Vr)

SAND (SP)
Fine to coarse, trace silt, trace gravel,
occasional cobbles, brown, frozen, moist to
very moist, (Vx-Vr)

Borehole Terminated at 15.0 m Depth

25.4

22.4

12.9

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'April 12, 2018

Geodetic

B.V. Checked by: S.A.

:Location: Building 1549 Federal Road, City of Iqaluit, Nunavut

Air Track
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NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Geotechnical Investigation. Proposed Exapnsion to Public Works Garage Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.9

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:
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15

Log of Borehole  BH-8

1.Borehole data requires interpretation by EXP before
use by others

2.Borehole backfilled with cuttings upon completion of
drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 11 85 4

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : Poorly Graded Sand (SP), little or no fines

April 11, 2018 Borehole No: BH1 Sample: S1

Project Location : Building 1549, Federal Road, City of Iqaluit, Nunavut

OTT-00245997-AO Project Name :EXP Project No.: Geotechnical Investigation. Expansion to City of Iqaluit Public Work Garage 

City of Iqaluit

Depth (m) : 1.0-2.0

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 11
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 65 34 1

Depth (m) : 1.0-2.0

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 12

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : Well Graded Gravel (GW), gravel sand mixture

April 11, 2018 Borehole No: BH4 Sample: S1

Project Location : Building 1549 Federal Road, Iqaluit, Nunavut

OTT-00245997-AO Project Name :EXP Project No.: Geotechnical Investigation.  Expansion to City of Iqaluit Public Work Garage

City of Iqaluit
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 0 73 27

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : Silty Sand (SM)

April 11, 2018 Borehole No: BH1 Sample: S4

Project Location : Building 1549 Federal Road, City of Iqaluit, Nunavut

OTT-00245997-AO Project Name :EXP Project No.: Geotechnical Investigation. Expansion to  City of Iqaluit Public Work Facility

City of Iqaluit

Depth (m) : 9.0-10.0

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 13
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

Client :   

Date Sampled :  

Sample Description : 51 49 0

EXP  Project No.: OTT-00245597-AO Project Name :

Figure : 14
Sample Description : Silty Sand (SM)

City of Iqaluit

April 16, 2018 Borehole No: BH1 Sample No.: S5 Depth (m) : 11.0-13.0

Method of Test For Particle Size Analysis of Soil
ASTM C-136/ASTM D422

% Gravel% Sand% Silt and Clay

Geotechnical Investigation. Expansion to City of Iqaluit Public work Garage

Project Location : Building 1549, Federal Road, City of Iqaluit, NU
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

Client :   

Date Sampled :  

Sample Description : 45 53 2

EXP  Project No.: OTT-00245597-AO Project Name :

Figure : 15
Sample Description : Silty Sand (SM)

City of Iqaluit

April 12, 2018 Borehole No: BH5 Sample No.: S3 Depth (m) : 5.0-6.0

Method of Test For Particle Size Analysis of Soil
ASTM C-136/ASTM D422

% Gravel% Sand% Silt and Clay

Geotechnical Investigation. Expasnion to City of Iqaluit Public work Garage

Project Location : Building 1549, Federal Road, City of Iqaluit, NU
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

Client :   

Date Sampled :  

Sample Description : 24 76 0

Method of Test For Particle Size Analysis of Soil
ASTM C-136/ASTM D422

% Gravel% Sand% Silt and Clay

Geotechnical Investigation. Expansion to City of Iqaluit Public work Garage

Project Location : Building 1549, Federal Road, City of Iqaluit, NU

EXP  Project No.: OTT-00245597-AO Project Name :

Figure : 16
Sample Description :  Sand (SP)

City of Iqaluit

April 11, 2018 Borehole No: BH4 Sample No.: S4 Depth (m) : 8.0-9.0
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 3 89 8

Depth (m) : 11.0-12.0

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 17

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : Poorly Graded Sand (SP)

April 11, 2018 Borehole No: BH5 Sample: S5

Project Location : Building 1549, Federal Road, City of Iqaluit, Nunavut

OTT-00245997-AO Project Name :EXP Project No.: Geotechnical Investigation. Expansion to City of Iqaluit Public Work Garage

City of Iqaluit
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 24 68 8

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : Poorly Graded Sand (SP)

April 11, 2018 Borehole No: BH6 Sample: S3

Project Location : Building 1549, City of Federal Road, Iqaluit, Nunavut

OTT-00245997-AO Project Name :EXP Project No.: Geotechnical Investigation. Expansion to City of Iqaluit Public Work Garage

City of Iqaluit

Depth (m) : 6.0-7.0

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 18
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Project No.:  Figure No. 19

Project Name:  Date Installed: April 11, 12, 2018

Project Location:

Meter 

Reading

(kohms)

Temp         

(⁰C)

Meter 

Reading

(kohms)

Temp   

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

0.2 Air -2.0 Air -2.0

-0.5 22.0 -5.7 27.6 -10.0

-1.0 30.9 -12.0 39.4 -16.4

-1.5 32.8 -13.1 33.9 -13.7

-2.0 31.2 -12.2 31.3 -12.2

-2.5 29.9 -11.4 30.1 -11.5

-3.0 29.4 -11.1 29.5 -11.2

-3.5 28.8 -10.7 28.8 -10.7

-4.0 28.4 -10.5 28.4 -10.5

-4.5 27.8 -10.1 27.8 -10.1

-5.5 27.1 -9.6 27.1 -9.6

-6.0 26.5 -9.2 26.5 -9.2

-7.0 25.1 -8.2 25.1 -8.2

-8.0 22.7 -6.3 22.7 -6.3

-10.0 21.8 -5.5 21.5 -5.3

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)
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Reading
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Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

Meter 

Reading

(kohms)

Temp                              

(⁰C)

0.2 Air -2.0 Air -2.0

-0.5 25.1 -8.2

-1.0 31.0 -12.1

-1.5 32.6 -13.0

-2.0 29.1 -10.9 30.7 -11.9

-2.5 27.3 -9.7 27.6 -10.0

-3.0 25.7 -8.6 26.0 -8.8

-3.5 24.8 -8.0 25.6 -8.6

-4.0 24.2 -7.5 24.2 -7.5

-4.5 23.5 -7.0 23.5 -7.0

-5.5 22.8 -6.4 22.8 -6.4

-6.0 22.0 -5.7 21.0 -4.8

-7.0 20.80 -4.7 20.9 -4.8

-8.0 18.70 -2.6 18.7 -2.6

-10.0 17.50 -1.3 17.5 -1.3

NOTES:

OTT-00245997-A0

Geotechnical Investigation . Proposed Expansion to City of Iqaluit Public Works Garage

Depth (m)

BH-3                              

April 13, 2018

BH-3                              

April 15, 2018

Depth (m)

Temperature Collected in Multi-Bead Thermistors Installed in Borehole Nos. 3 and 5

Building 1549 Federal Road, City of Iqaluit, Nunavut

BH-5                              

April 13, 2018

BH-5                              

April 15, 2018
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EXP Services Inc. 

Client:  City of Iqaluit c/o Colliers Project Leaders 
Project Name: Geotechnical Investigation. Proposed Expansion to Public Works Facility 

Building 1549, Federal Road, Iqaluit, Nunavut 
EXP Project Number: OTT-00245997-A0 

Date: May 4, 2018 

 

 

Appendix A: Photos  



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-1  

 

 
Photo A1: Setting up on BH 5 , looking North, Apr 12, 2018 

(Note Snow Piles) 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-2  

 
 

Photo A2 : Drilling BH 8, looking North, Apr 12, 2018 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-3  

 
Photo A3: Test Pit adjacent to Existing Building, i.e. TP-2 

(Note Green PVC Pipe and Insulation) 
 
 
 
 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-4  

 
 

Photo A4: Showing Utility Blower 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-5  

 
 

Photo A5: Showing Exhaut Vent 
 
 
 
 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-6  

 
 

Photo A6: Underfloor Fan Operation (Extracted from on-site Manual) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Geotechnical Investigation, Expansion to City of Iqaluit Public Work Garage OTT-00245997-A0 

 A-7  

 
 

Photo A7: Utility Blower Brochure (Extracted from on-site Manual) 
 



EXP Services Inc. 

Client:  City of Iqaluit c/o Colliers Project Leaders 
Project Name: Geotechnical Investigation. Proposed Expansion to Public Works Facility 

Building 1549, Federal Road, Iqaluit, Nunavut 
EXP Project Number: OTT-00245997-A0 

Date: May 4, 2018 

 

 

Appendix B: Logs of Test Pits  



S1

S2

S3

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, brown with some dark brown,
petroleum odour started at 0.6 m depth.

Testpit Terminated at 1.4 m Depth
26.3

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
Y
M
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L

S
A
M
P
L
E
S

Shear Strength
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Time
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5

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa
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Figure No.

G
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D
e
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t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.68

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

Log of Borehole  TP1

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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Log of Test Pit   TP1
B-1



S1

S2

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, brown, no odour.

FILL:  SAND AND GRAVEL
Frozen, brown, no odour.

Vertical Profile of Exterior Wall
- Concrete was found from 0.0 to 0.61 m
- Styrofoam was found from 0.61 to 0.79 m
- A 150 mm diameter PVC pipe was found
0.79 to 0.94 m underlying the styrofoam.

Testpit Terminated at 1.0 m Depth

28.3

27.8

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
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L

S
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Shear Strength
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SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa
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Figure No.
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% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.8

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

Log of Borehole  TP2

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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S1

S2

S3

S4

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, brown, no odour.

Testpit Terminated at 2.0 m Depth
26.6

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
Y
M
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O
L

S
A
M
P
L
E
S

Shear Strength
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20 40 60 80

Elapsed
Time

RQD %

7

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.57

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

2

Log of Borehole  TP3

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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S1

S2

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, trace debris (garbage bag pieces),
brown, slight pretroleum odour.

Testpit Terminated at 1.4 m Depth
26.5

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

Elapsed
Time

RQD %

8

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.87

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

Log of Borehole  TP4

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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S1

S2

S3

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, brown, no odour.

Testpit Terminated at 1.3 m Depth
26.6

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

Elapsed
Time

RQD %
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SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

27.94

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

Log of Borehole  TP5

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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S1

S2

FILL:  SAND AND GRAVEL WITH
BOULDERS AND COBBLES
Frozen, brown, no odour.

FILL:  DEBRIS WITH SANDY,
GRAVELLY BOULDERS AND COBBLES
Debris (metal, crushed drums and wood),
frozen with loose pockets, brown, no odour.

Testpit Terminated at 1.5 m Depth

28.3

27.3

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

April 13th, 2018

Geodetic

MAD Checked by: RR

:Location: Building 1549, Federal Road, Iqaluit, Nunavut

320 DL Cat Excavator / XR 30 Xcentric Ripper

S
Y
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SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Geodetic

m

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-00245997-A0

Partial Phase II Environmental Site Assessment. City of Iqaluit Public Works Facility

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

28.75

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

Log of Borehole  TP6

1.Borehole data requires interpretation by EXP before
use by others

2.Test Pit backfilled upon completion.

3.Field work was supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245997-A0
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EXP Services Inc. 

Client:  City of Iqaluit c/o Colliers Project Leaders 
Project Name: Geotechnical Investigation. Proposed Expansion to Public Works Facility 

Building 1549, Federal Road, Iqaluit, Nunavut 
EXP Project Number: OTT-00245997-A0 

Date: May 4, 2018 

 

 

Appendix C: AGAT Laboratories Certificate 



CLIENT NAME: EXP SERVICES INC
2650 QUEENSVIEW DRIVE, UNIT 100
OTTAWA, ON   K2B8H6    
(613) 688-1899

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Jennifer Liu, Analyst, Qualified PersonSOIL ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 7

May 03, 2018

VERSION*: 1

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

18Z330448AGAT WORK ORDER:

ATTENTION TO: SURINDER AGGARWAL

PROJECT: OTT-245997

Laboratories (V1) Page 1 of 7

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

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.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

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



BH1 S4 9-10m BH5 S1 1-2mBH1 S5 11-13m BH4 S4 8-9m BH6 S3 6-7mSAMPLE DESCRIPTION:

SoilSoil Soil Soil SoilSAMPLE TYPE:

2018-04-112018-04-112018-04-11 2018-04-12 2018-04-12DATE SAMPLED:

91901699190162 RDL 9190163 RDL 9190165 RDL 9190167G / S RDLUnitParameter

7.37 N/A 7.71 N/A 7.48 N/A 7.48pH (CaCl2 Extraction) 7.68N/ApH Units

6.55 0.05 26.4 0.05 4.89 0.05 1.20Electrical Conductivity (Sat. Paste) 1.200.05dS/m

11.6 23.9 10.7 14.4Sodium Adsorption Ratio 3.33N/A

34 1 33 1 28 1 29Saturation Percentage 311%

1030 200 6980 25 663 5 148Chloride, Soluble 17840mg/L

255 3 865 1 145 1 12Calcium, Soluble 771mg/L

50 7 120 2 42 2 13Potassium, Soluble 162mg/L

161 3 935 1 117 1 5Magnesium, Soluble 121mg/L

965 7 4260 2 716 2 235Sodium, Soluble 1192mg/L

1670 7 5100 2 1270 2 113Sulfur (as Sulfate), Soluble 2032mg/L

12.7 0.05 43.2 0.05 7.24 0.05 0.60Calcium, Soluble (meq/L) 3.840.05meq/L

87 1 285 1 41 1 3Calcium, Soluble (mg/kg) 241mg/kg

29.1 0.14 197 0.14 18.7 0.14 4.17Chloride, Soluble (meq/L) 5.020.14meq/L

350 2 2300 2 186 2 43Chloride, Soluble (mg/kg) 552mg/kg

13.2 0.08 76.9 0.08 9.63 0.08 0.41Magnesium, Soluble (meq/L) 0.990.08meq/L

55 1 309 1 33 1 1Magnesium, Soluble (mg/kg) 41mg/kg

1.28 0.05 3.07 0.05 1.07 0.05 0.33Potassium, Soluble (meq/L) 0.410.05meq/L

17 2 40 2 12 2 4Potassium, Soluble (mg/kg) 52mg/kg

42.0 0.09 185 0.09 31.1 0.09 10.2Sodium, Soluble (meq/L) 5.180.09meq/L

328 2 1410 2 200 2 68Sodium, Soluble (mg/kg) 372mg/kg

34.8 0.04 106 0.04 26.4 0.04 2.35Sulfur (as Sulfate), Soluble (meq/L) 4.230.04meq/L

568 2 1680 2 356 2 33Sulfur (as Sulfate), Soluble (mg/kg) 632mg/kg

2.62 0.01 70.8 0.01 1.07 0.01 0.16Theoretical Gypsum Requirement <0.010.01tonnes/ha

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

DATE RECEIVED: 2018-04-18

Certificate of Analysis

ATTENTION TO: SURINDER AGGARWALCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 18Z330448

DATE REPORTED: 2018-05-03

PROJECT: OTT-245997

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:ExpSAMPLING SITE:City of Iqaluit - Public Works Facility

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 7



BH4 S2 3-4m BH7 S1 1-2m BH8 S1 1-2mSAMPLE DESCRIPTION:

SoilSoil SoilSAMPLE TYPE:

2018-04-12 2018-04-122018-04-11DATE SAMPLED:

9199919 RDL 9199920 9199921G / S RDLUnitParameter

7.35 N/A 7.31 7.48pH (CaCl2 Extraction) N/ApH Units

1.61 0.05 0.52 0.42Electrical Conductivity (Sat. Paste) 0.05dS/m

4.21 2.32 1.09Sodium Adsorption Ratio N/A

27 1 27 26Saturation Percentage 1%

246 5 65 39Chloride, Soluble 10mg/L

92 1 36 45Calcium, Soluble 1mg/L

17 2 11 8Potassium, Soluble 2mg/L

29 1 5 5Magnesium, Soluble 1mg/L

181 2 56 29Sodium, Soluble 2mg/L

241 2 40 48Sulfur (as Sulfate), Soluble 2mg/L

4.59 0.05 1.80 2.25Calcium, Soluble (meq/L) 0.05meq/L

25 1 10 12Calcium, Soluble (mg/kg) 1mg/kg

6.94 0.14 1.83 1.10Chloride, Soluble (meq/L) 0.14meq/L

66 2 18 10Chloride, Soluble (mg/kg) 2mg/kg

2.39 0.08 0.41 0.41Magnesium, Soluble (meq/L) 0.08meq/L

8 1 1 1Magnesium, Soluble (mg/kg) 1mg/kg

0.43 0.05 0.28 0.20Potassium, Soluble (meq/L) 0.05meq/L

5 2 3 2Potassium, Soluble (mg/kg) 2mg/kg

7.87 0.09 2.44 1.26Sodium, Soluble (meq/L) 0.09meq/L

49 2 15 8Sodium, Soluble (mg/kg) 2mg/kg

5.02 0.04 0.83 1.00Sulfur (as Sulfate), Soluble (meq/L) 0.04meq/L

65 2 11 12Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

<0.01 0.01 <0.01 <0.01Theoretical Gypsum Requirement 0.01tonnes/ha

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9190162-9199921 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

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

DATE RECEIVED: 2018-04-18

Certificate of Analysis

ATTENTION TO: SURINDER AGGARWALCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 18Z330448

DATE REPORTED: 2018-05-03

PROJECT: OTT-245997

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

SAMPLED BY:ExpSAMPLING SITE:City of Iqaluit - Public Works Facility

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 7



BH1 S4 9-10m BH4 S2 3-4mBH1 S5 11-13m BH4 S4 8-9m BH6 S3 6-7m BH5 S1 1-2mSAMPLE DESCRIPTION:

SoilSoil Soil Soil Soil SoilSAMPLE TYPE:

2018-04-112018-04-112018-04-11 2018-04-12 2018-04-12 2018-04-11DATE SAMPLED:

91999199190162 RDL 9190163 RDL 9190165 9190167 9190169G / S RDLUnitParameter

1670 7 5100 2 1270 113 203Sulfate, Soluble 2412mg/L

568 2 1680 2 356 33 63Sulfur (as Sulfate), Soluble (mg/kg) 652mg/kg

0.0568 0.0002 0.168 0.0002 0.0356 0.0033 0.0063Sulfur(as Sulfate), Soluble 0.00650.0002% w/w

BH8 S1 1-2mBH7 S1 1-2mSAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

2018-04-122018-04-12DATE SAMPLED:

9199920 9199921G / S RDLUnitParameter

40 48Sulfate, Soluble 2mg/L

11 12Sulfur (as Sulfate), Soluble (mg/kg) 2mg/kg

0.0011 0.0012Sulfur(as Sulfate), Soluble 0.0002% w/w

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

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

DATE RECEIVED: 2018-04-18

Certificate of Analysis

ATTENTION TO: SURINDER AGGARWALCLIENT NAME: EXP SERVICES INC

AGAT WORK ORDER: 18Z330448

DATE REPORTED: 2018-05-03

PROJECT: OTT-245997

Soil Analysis - Soluble Sulfate

SAMPLED BY:ExpSAMPLING SITE:City of Iqaluit - Public Works Facility

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 7



Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

pH (CaCl2 Extraction) 3118 9919 7.35 7.51 2.2% N/A 100% 90% 110%

Electrical Conductivity (Sat. Paste) 9199921 9199921 0.42 0.42 0.0% < 0.05 100% 90% 110%

Saturation Percentage 9199921 9199921 26 27 3.6% < 1 101% 80% 120%

Chloride, Soluble 9199921 9199921 39 42 6.5% < 5 101% 80% 120%

Calcium, Soluble
 

9199921 9199921 45 46 1.5% < 1 107% 80% 120%

Potassium, Soluble 9199921 9199921 8 7 NA < 2 117% 80% 120%

Magnesium, Soluble 9199921 9199921 5 5 0.0% < 1 107% 80% 120%

Sodium, Soluble 9199921 9199921 29 29 0.3% < 2 95% 80% 120%

Sulfur (as Sulfate), Soluble 9199921 9199921 48 49 2.0% < 2 103% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Soil Analysis - Soluble Sulfate

Sulfate, Soluble 9199921 9199921 48 49 2.1% < 2 103% 80% 120%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

 

Certified By:

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

SAMPLING SITE:City of Iqaluit - Public Works Facility SAMPLED BY:Exp

AGAT WORK ORDER: 18Z330448

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: SURINDER AGGARWAL

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-245997

Soil Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 03, 2018 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 5 of 7

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.



Soil Analysis

pH (CaCl2 Extraction)
SOIL 0110; SOIL 0120; INST 
0104

CARTER & GREGORICH 2007-pH PH METER

Electrical Conductivity (Sat. Paste)
SOIL 0110; SOIL 0120; INST 
0120

SHEPPARD 2007; MILLER 2007-S CONDUCTIVITY METER

Sodium Adsorption Ratio SOIL 200 CARTER & GREGORICH 2007-SAR CALCULATION

Saturation Percentage
SOIL 0140; SOIL 0110; SOIL 
0120

CARTER & GREGORICH 2007 GRAVIMETRIC 

Chloride, Soluble
SOIL 0110; SOIL 0120; INST 
0330

Carter & Gregorich 2007; SM 4500E COLORIMETER

Calcium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Potassium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Magnesium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Sodium, Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Sulfur (as Sulfate), Soluble
SOIL 0110; SOIL 0120; SOIL 
0140; INST 0140

CARTER & GREGORICH 2007, SM 
3120B-S

ICP/OES

Sulfate, Soluble
SOIL 0110; SOIL 0120; INST 
0140

SHEPPARD 2007; EATON 2005 ICP/OES

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

SAMPLING SITE:City of Iqaluit - Public Works Facility SAMPLED BY:Exp

AGAT WORK ORDER: 18Z330448

Method Summary

ATTENTION TO: SURINDER AGGARWAL

CLIENT NAME: EXP SERVICES INC

PROJECT: OTT-245997

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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EXP Services Inc. 

Client:  City of Iqaluit c/o Colliers Project Leaders 
Project Name: Geotechnical Investigation. Proposed Expansion to Public Works Facility 

Building 1549, Federal Road, Iqaluit, Nunavut 
EXP Project Number: OTT-00245997-A0 

Date: May 4, 2018 
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Mr. Erik Marko - erik.marko@colliersprojectleaders.com 
 
Mr. Dixon Weir - Dixon.Weir@colliersprojectleaders.com 
 
Mr. Lucas Smith - Lucas.Smith@colliersprojectleaders.com 
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