
 

 

 

 

 

 

 

 

 

100-2650 Queensview Drive, Ottawa, ON    K2B 8H6 
T: +1.613.688.1899  �  www.exp.com 

 

July 8, 2016 

 

 

Sheldon Nimchuk 

Director Project Development and Partnerships 

Qikiqtaaluk Corporation 

Suite 201 Igluvut Building 

922 Niaqunngusiaq Road 

Iqaluit, NU   X0A 0H0 Via E-mail: snimchuk@qcorp.ca 

 

 

 

Re: OTT-00215242-D0 Supplementary Bedrock and Geotechnical Investigation, 

Proposed Hotel Site, Inuit Owned Lands Development, Iqaluit, NU 

   

   

Dear Mr. Nimchuk: 

Exp Services Inc. (exp) has carried out an engineering geology investigation of exposed surface bedrock 

and adjoining boulder fields at the Inuit Owned Lands located in the City of Iqaluit, NU. Additional 

geotechnical investigation has also been carried out to further assess the depth to bedrock and feasibility 

of deep excavation throughout the proposed Hotel footrprint. Our comments and recommendations 

pertaining to the field work that was undertaken are provided below. 

1. Background 

The proposed Hotel complex is a key building feature of an overall development plan for Iqaluit.  This plan 

is currently being worked on by Qikiqtaaluk Corporation utilizing a long but narrow strip of land described 

as Lot 1, Block 206, Plan 79985, CLSR. The site is on the north side of Federal Road and the current 

development approach is to integrate access roads into the property to optimize use of the land as well as 

neighboring undeveloped parcels of municipal property. 

Exp carried out an initial geotechnical investigation of the IOL site in December 2013 to support preliminary 

recommendations for design and construction of building foundations throughout the site. The initial 

geotechnical investigation was focused on assessing the site as a whole and utilized a wide borehole 

spacing to gain a general understanding of the subsurface conditions and bedrock profile present. Only one 

geotechnical borehole was located within the proposed Hotel site at that time and bedrock was inferred to 

be shallow based on drill progress and cuttings returned to the surface. The presence of shallow bedrock 

in the borehole appeared to coincide with the visible surficial features of the site in December 2013 and it 

was thought that bedrock may be shallow enough throughout the large flat plateau on which the Hotel was 

to be situated, to allow the proposed Hotel development to be founded directly on bedrock. However, due 

to the size of the site, observed variation in the bedrock surface and wide borehole spacing used during the 

initial geotechnical investigation, we recommended that additional investigations be carried out to verify 
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depth to bedrock and determine the most suitable foundation type for each specific building as the footprints 

were identified.  

Exp carried out a supplementary geotechnical investigation of the proposed Hotel footprint in November 

2014. Eleven additional boreholes were drilled throughout the proposed Hotel footprint at that time. Based 

on the additional borehole findings it was determined that the depth to bedrock was variable and significant 

pockets of overburden were actually present at the back of the property within the large flat plateau. 

Therefore, it was recommended that the Hotel footprint be shifted further into the exposed bedrock face to 

the northwest in order to allow for practical excavation to the bedrock surface or alternatively end bearing 

piles in/on bedrock should be considered.  

Numerous footprints for the Hotel have been discussed with the design team following our 2014 

investigation. Based on the many project requirements and property boundaries, the design team selected 

a footprint for the Hotel, which included large cuts into the bedrock face and it was decided that bedrock 

mapping should be carried out to support design of bedrock slopes and possible benches at the site. It was 

also considered necessary to visit the site and evaluate the feasibility of excavation to bedrock throughout 

the remainder of the chosen footprint. 

2. Procedure 

A senior geological engineer and senior geotechnical engineer from exp visited the site on June 7, 8 and 

9, 2016. The initial purpose of the site visit was to map exposed bedrock to further assess the bearing 

conditions and excavation slope stability for proposed slab on grade foundations represented by the project 

engineers, Concentric; drawings C1.0 to C3.2. These preliminary foundation drawings involved deep 

excavations through permafrost and bedrock to establish insulated slab on grade foundations on assumed 

bedrock. However, upon arrival at the site it was apparent that a significant portion of the most recent 

building layout was actually located over a massive boulder field (or boulder swarm) and the site receives 

a substantial amount of surface water during the warmer months, fed mainly by the large natural drainage 

course located to the northwest. Based on these observations, it was recognized that the snow cover 

present at the time of the 2013 and 2014 geotechnical investigations had made portions of the large boulder 

swarm (the surface of which generally follows the slope of the exposed bedrock ridge to the west and 

contains very large boulders) appear as additional surficial bedrock. This raised concerns about the actual 

depth to bedrock throughout the Hotel footprint, as large boulders present directly on or very near the 

bedrock surface can be mistaken for bedrock when investigating with the air track drill. Field plans were 

immediately modified to undertake additional bedrock probes with a Joy air track drill to further evaluate 

depth to bedrock throughout the raised plateau area of the site. A medium sized Cat excavator was also 

utilized to further evaluate groundwater flow, gradation of near surface soils and current depth of the active 

layer throughout this area of the site. 

A total of five boreholes (BH-1-16 to BH-5-16) and seven test pits (TP-1-16 to TP-7-16) were put down 

throughout the area of interest. All five boreholes and four of the test pits were carried out within the raised 

plateau area of the site and three test pits were excavated throughout the lower lying wet area to the south 

and east of the plateau. The locations of the current boreholes and test pits are shown relative to the 

previous borehole locations on the attached Figure 1. Drilling of the boreholes and excavation of the test 
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pits was monitored on a full-time basis by exp’s senior geotechnical engineer. Throughout the site visit, the 

exposed bedrock slopes were traversed, assessed and mapped by exp’s senior geological engineer.  

3. Geotechnical Findings and Discussion 

The overburden present within the four test pits excavated throughout the raised plateau was observed to 

consist of a thin veneer of topsoil, underlain by well graded silty sand with gravel containing frequent cobbles 

and boulders throughout the full depth explored. Practical excavator refusal was met on permafrost in all 

four of these test pits at depths ranging between 0.3 m and 2.0 m below grade, influenced by snow cover 

and surface water flow. Groundwater seepage through the sidewalls of the test pits was observed to be 

heavy during excavation. All three test pits excavated throughout the lower lying wet area encountered 

approximately 0.1 m of rootmat, underlain by silty sand with gravel; however, practical excavator refusal 

was met on permafrost at much shallower depths ranging between 0.2 m and 0.3 m below grade. 

The soil cuttings returned to the surface while drilling through the overburden were observed to be similar 

to that identified previously, consisting primarily of gravel with sand to silty sand with gravel. The inferred 

depth to bedrock at each borehole location is summarized in Table 1 below; however, it is noted that 

groundwater inflow greatly reduced the quantity of soil cuttings returned to the surface making it necessary 

in some cases to identify bedrock based purely on drill progress and behaviour. Therefore, the inferrered 

bedrock depths provided below should be considered approximate.  

Table 1 –  Borehole and Test Pit Summary 

Borehole or 

Test Pit No. 

Total 

Depth 

(m) 

Soil Stratigraphy Thickness (m) Permafrost Surface 

(m) 
Gravel with Sand to Silty 

Sand with Gravel  
Inferred Bedrock 

BH-1-16 8.5 0.0 to 5.5 5.5 to 8.5 N/A 

BH-2-16 9.1 0.0 to 6.0 6.0 to 9.1 N/A 

BH-3-16 8.5 0.0 to 5.0 5.0 to 8.5 N/A 

BH-4-16 10.7 0.0 to 7.5 7.5 to 10.7 N/A 

BH-5-16 10.7 0.0 to 6.8 6.8 to 10.7 N/A 

TP-1-16 1.2 0.0 to 1.2 N/A 1.2 

TP-2-16 0.3 0.0 to 0.3 N/A 0.3 

TP-3-16 2.0 0.0 to 2.0 N/A 2.0 

TP-4-16 1.5 0.0 to 1.5 N/A 1.5 

TP-5-16 0.2 0.0 to 0.2 N/A 0.2 

TP-6-16 0.3 0.0 to 0.3 N/A 0.3 

TP-7-16 0.2 0.0 to 0.2 N/A 0.2 

TP-8-16 0.2 0.0 to 0.2 N/A 0.2 
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Based on the numerous boreholes drilled throughout the proposed Hotel site to date it is apparent that the 

depth to bedrock can be significant and variable in all directions throughout much of the site. The number 

of surficial and buried boulders at the site combined with their large size causes concern that the depth to 

bedrock identified during drilling activities at the site may be misleading. Therefore, excavation to bedrock 

may need to continue to greater depths than anticipated once the area is excavated allowing for a more 

accurate assessment. Furthermore, a large portion of the Hotel footprint proposed at the time of our site 

visit in June 2016 actually fell within areas identified as having up to 8.5 m of overburden along the south 

edge of the raised plateau area. It is understood that the footprint was chosen due to insufficient room for 

the Hotel footprint within areas consisting entirely of exposed bedrock within the site limits. Therefore, the 

proposed excavation to bedrock would require cut slopes of 9.0 m or more in ice-rich permafrost along the 

southern edge and this excavation would receive a substantial amount of groundwater flow from the hillside 

to the north. For these reasons, excavation to bedrock is considered impractical throughout this area of the 

site.  

 

Based on the above, it is recommended that the Hotel development be founded on end bearing piles in/on 

bedrock in accordance with Sections 8.4 of our 2014 Geotechnical Investigation Report. Based on 

conversations with the design team, it is understood that some of the current design loads will be difficult 

to accommodate using the more typical steel pipe pile sizes used for other projects in the community. It is 

our understanding that the currently available drill rigs in the community cannot install larger diameter piles. 

Therefore, the design team will evaluate the potential to mobilize a different drill rig from down south such 

that larger diameter steel pipe piles or cast-in-place concrete piles (caissons) can be installed. 

 

It is noted that the larger diameter piles can be designed based on the same recommendations for factored 

bond stress and factored ULS geotechnical resistance as provided in Section 8.4 of our 2014 report. 

However, it must be appreciated that the construction of caissons at the site will require the provision of a 

specialty concrete mix design capable of providing adequate heat of hydration to ensure the concrete can 

cure and gain strength as desired in the anticipated sub-zero ground temperatures at the site. 

 

It has also been requested that we provide some comments on general geotechnical conditions and 

considerations for the adjacent lands north of the IOL site in support of roadway and building lot 

development. In general, the lands north of the IOL site were observed to consist entirely of exposed 

bedrock. Therefore, it is anticipated that lot development could proceed based on bedrock foundations as 

outlined in Sections 8.1, 8.2 and 8.4 of our 2014 Geotechnical Investigation Report for the IOL site. Cuts 

into the bedrock would need to consider the geological findings and discussion presented below. 

 

4. Geological Findings and Discussion 

The bedrock formation that underlays the site is comprised of meta-volcanic rock of the Hall Peninsula.  

This formation is folded with multiple layers in rounded sequence, surficial bedrock is highly weathered and 

frost fractured.  The host rock is comprised of pink Monzogranite and greyish altered granites and glaciated 

marbles.  The rock is covered with a thin veneer of highly sensitive moss/lichens which is easily disturbed. 
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Exposed bedrock revealed jointing trends of 4 widely spaced sets; notably with dip/dip direction patterns 

(20/010), (80/340), (40/310) and (70/080). Joint spacing ranged between 1.5m to 4.0m; however, numerous 

frost fractures and ice lifted bedrock creates good to poor quality rock conditions depending on fold 

orientations and jointing intensity. Numerous large boulders and boulder clusters overly bedrock and these 

boulders are also primarily granitic in nature and therefore it is hard to distinguish between larger boulders 

and bedrock.    

The bedrock granites are of medium strength with estimated uniaxial compressive strength (UCS) of 

between 80 to 150MPa. The rock mass rating or RMR value for bedrock is rated at 20.  It was noted that 

larger boulders and perhaps quarried pieces of bedrock have been widely used for rock carvings in the 

community which indicates the granites are very useful and can be used for a wide range of construction 

purposes.   

The proposed building site is complex due to the harsh glacial scarves and permafrost conditions. Bedrock 

can be excavated with normal construction practices involving blasting procedures; however, blasting will 

require controlled techniques to achieve reasonable neat lines and grades.  Given the extent of weathering 

and frost fractures within the exposed surface bedrock it is likely that consideration will have to be given to 

over-break conditions that will be difficult to avoid even with controlled blasting techniques.  

5. General Closure 

The information contained in this letter is not intended to reflect on environmental aspects of the soils.  

Should specific information be required, including for example, the presence of pollutants, contaminants or 

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

 

We trust this letter is satisfactory for your purposes.  If you have any questions regarding our submission, 

please do not hesitate to contact this office. 

 

Sincerely, 

 

exp Services Inc. 

 

 

 

 

Jason A. Smith, P.Eng.  

Senior Project Manager, Geotechnical Division 

Earth and Environment 

Greg Hunt, M.Eng., P.Eng. 

Senior Geotechnical and Geological Engineer 

Earth and Environment 

 

ATTACHMENTS:    Figure 1 Borehole Location Plan 

  Appendix A Bedrock Mapping IOL 
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NOTES :

1. THE BOUNDARIES AND SOIL TYPES HAVE BEEN ESTABLISHED ONLY AT BOREHOLE LOCATIONS.

BETWEEN BOREHOLES THEY ARE ASSUMED AND MAY BE SUBJECT TO CONSIDERABLE ERROR.

2. SOIL SAMPLES WILL BE RETAINED IN STORAGE FOR THREE MONTHS AND THEN DESTROYED

UNLESS THE CLIENT ADVISES THAT AN EXTENDED TIME PERIOD IS REQUIRED.

3. TOPSOIL QUANTITIES SHOULD NOT BE ESTABLISHED FROM THE INFORMATION PROVIDED AT THE

BOREHOLE LOCATIONS.

4. BOREHOLE ELEVATIONS SHOULD NOT BE USED TO DESIGN BUILDING(S) OR FLOOR SLABS OR

PARKING LOT(S) GRADES.

5. THIS DRAWING FORMS PART OF THE REPORT PROJECT NUMBER AS REFERENCED AND SHOULD

BE USED ONLY IN CONJUNCTION WITH THIS REPORT.

6. BASE PLAN OBTAINED FROM IQALUIT NUNAVUT , PROJECT No 2997 LTO, DATED  NOVEMBER, 2013.
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APPENDIX A – Bedrock Mapping IOL 
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Detailed bedrock mapping was undertaken in order to assess the stability of the rock slope, should 

development require deep excavations against or into the rock face. 

 

Figure A1:  Representative layout of hotel with area of exposed (surface) bedrock or large boulder at 

the location of blue waypoints.  The hotel complex has been shifted south and east of the location 

proposed at the time of the June investigation. 
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Figure A2: General area of hotel  construction site where piled foundations can be driven to intact 

bedrock or dense boulder matrix within the permafrost. 
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Figure A3:   Bedrock exposure starting at about waypoint 243, with partial snow cover still present.  
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Figure A4:  Bedrock with moderately flat west dipping joints near waypoint 245. 
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Figure A5: Vertical jointing, north striking at about waypoint 247. 
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Figure A6: Top of bedrock ridge of the Hall Peninsula general area of waypoint 253.  
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Figure A7:  Bedrock fractures caused by frost and weathering across the granitic bedrock surface with 

lichen and trace of vegetation, waypoint 256. 
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Figure A8: Interface of bedrock and boulder cluster looking south east at about waypoint 259. 
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Figure A9: Shallow dipping bedrock with widely spaced, near vertical joints looking north west at about 

waypoint 260. 
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