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1 INTRODUCTION 

1.1 CONTEXT 

WSP Canada Inc. (WSP) was retained by St. Mary Coptic Orthodox Church to conduct a geotechnical investigation at 1 
Canfield Road and the seven surrounding properties, in Ottawa, Ontario as shown in Drawing No. 1 in Appendix A. 

The scope of work for this investigation is outlined in WSP’s Proposal, dated January 9, 2019 and subsequent project 
correspondence.  

The purpose of the geotechnical investigation was to obtain subsurface information at the site by means of an exploratory 
borehole.  This report presents the findings of the investigation and provides comments and recommendations which may 
affect the design and construction of the proposed development.    The Phase 1 Environmental Site Assessment (ESA) is 
provided under a separate cover. 

1.2 PROJECT AND SITE DESCRIPTION 

The Site is located in the northeast corner of the Canfield Road and Greenbank Road intersection, in the City of Ottawa and 
consists of seven municipal properties; 1 and 9 Canfield Road, and 9, 11, 13, 15, and 17 Parkmount Crescent.  A site location 
map is provided as Drawing No. 1 in Appendix A. 

The Site is irregular in shape, with frontage on both Canfield Road and Parkmount Crescent, and is approximately 0.95 ha in 
plan area. Currently, the property at 1 Canfield Road is occupied by the St. Mary Coptic Orthodox Church, while all other 
properties are occupied by residential dwellings.   

Our understanding is that the project will be undertaken in two phases. Phase 1 is the construction of a community building 
to be constructed north of the existing church building.  Phase 2 will consist of demolishing the existing church building 
and reconstruction of a church building that will be larger than the existing church.   Based on conversations with the client 
it is understood that basement is being considered for the proposed structures.  It is also understood that the properties at 
9 Canfield Road, and 9, 11, 13, 15, and 17 Parkmount Crescent are to be demolished in order to provide space for a parking 
lot with approximately 100 spaces.  It is not known at this time how many storeys are proposed for the new structures.     

1.3 OBJECTIVES AND LIMITATIONS 

The current report was prepared at the request and for the sole use of the St. Mary Coptic Orthodox Church according to 
the specific terms of the mandate given to WSP. The use of this report by a third party, as well as any decision based upon 
this report, is under this party’s sole responsibility. WSP may not be held accountable for any possible damages resulting 
from third party decisions based on this report. 

Furthermore, any opinions regarding conformity with laws and regulations expressed in this report are technical in nature; 
the report is not and shall not, in any case, be considered as a legal opinion. 

Information in this report is only valid for the borehole locations as described.  

Reference should be made to the Limitations of this Report, attached in Appendix D, which follows the text but forms an 
integral part of this document. 
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2 SITE INVESTIGATION 

2.1 SCOPE OF WORK 

The scope of work for this assignment included: 

• A desk study and review of existing geotechnical information in the general area; 

• Laying out of boreholes and obtaining utility locates at the project site; 

• Drilling of exploratory boreholes; 

• In-situ soil sampling and testing, including Standard Penetration Testing (SPT); 

• Obtaining soil samples for additional review and laboratory testing; 

• Laboratory testing; 

• Geotechnical analysis; and  

• Preparation of this report which presents the results of the investigation and provides geotechnical 
recommendations related to the design and construction of the proposed development.   

2.2 INVESTIGATION PROCEDURES 

The geotechnical investigation was carried out in April and May 2019. 

2.2.1 DESKTOP STUDY 

Surficial geology maps indicate that the area is underlain offshore marine deposits consisting of silt and clay, with minor 
amounts of sand and gravel.  This deposit is underlain by deltaic and estuarine deposits of Champlain Sea Sediments 
consisting of medium to fine grained sand.  Bedrock geology maps indicate the bedrock in the general area consists of 
dolostone and limestone from the Oxford Formation.   

2.2.2 FIELD INVESTIGATION 

The field investigation was carried out on April 22 and May 2, 2019 and included the drilling of four boreholes, BH19-1 thru 
BH19-4, within the footprint of the proposed buildings.   

The boreholes were advanced using a track-mounted drill rig supplied and operated by Ohlmann Geotechnical Services 
(OGS) of Almonte, Ontario. The boreholes were advanced using hollow-stem augers to depths ranging from 3.7 metres (m) 
to 9.8 m below the existing ground surface. Soil samples retrieved during drilling were logged and visually classified in the 
field by a member of WSP’s geotechnical staff.     

The borehole locations are shown on Drawing No. 2 in Appendix A.  The borehole logs are included in Appendix B of this 
report.   

2.2.3 LABORATORY TESTING 

Upon completion of drilling and in-situ testing, soil samples were returned to WSP’s laboratory for further examination, 
classification and testing.  The testing program consists of the determination of natural water content, grain size 
distribution, Atterberg limits (Plasticity) and chemical analyses of soil corrosivity (sulphate content, chloride content, pH, 
and resistivity).  
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The results of natural water content tests are included on the relevant borehole logs in Appendix B.  The results of 
determination of grain size distribution are summarized on the individual borehole logs and are presented in Appendix C.  
The results of Atterberg limits (Plasticity) are summarized on the individual borehole logs and presented in Appendix C.  
Chemical testing to determine sulphate content, chloride content, pH and resistivity was also carried out on selected soil 
samples obtained during drilling.  The results of these tests are included in Appendix C.   
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3 SUBSURFACE GEOTECHNICAL 

CONDITIONS 

The subsurface conditions encountered within the boreholes are discussed in the following sections.  Detailed descriptions 
of the soil and groundwater conditions encountered at the borehole locations are included in the individual borehole logs 
in Appendix B. 

3.1 SOIL CONDITIONS 

3.1.1 PAVEMENT STRUCTURE 

An asphaltic flexible concrete pavement structure was encountered at the surface of all boreholes.  The pavement structure 
encountered consists of hot mix asphalt supported by a granular base.  The asphalt thickness was found to be 30 mm in all 
the boreholes drilled at the site.  Supporting the asphalt surface was a granular base consisting of crushed sand and gravel.  
The thickness of the granular base ranged from 270 mm to 320 mm and extended to depths ranging from 300 mm to 350 mm 
below the existing ground surface.   

3.1.2 FILL 

A layer of fill was encountered underlying the granular base in all the boreholes.  This layer of fill extended to depths ranging 
from 1.0 m to 1.7 m below the existing ground surface.   

In boreholes BH19-1 and BH19-3 this layer of fill consisted of silty sand with trace to some clay.  The SPT “N” values within 
this layer of fill ranged from 5 blows to 12 blows per 305 mm of penetration indicating a loose to compact state of packing.   

The grain size distribution for one selected sample of granular portion of the fill is presented in Appendix C.  A summary of 
this grain size distribution is also presented in the table below. 

Table 3.1 Results of Grain Size Analyses for Fill 

Borehole No. Sample No. 
Grain Size Distribution 

% Gravel % Sand % Fines (Silt and Clay) 

BH19-2 SS-2 2 54 44 

The natural moisture content of this sample of the fill was 24 percent. 

In boreholes BH19-2 and BH19-4 the layer of fill consisted of silty clay.  The two SPT “N” values within the silty clay fill were 
7 blows and 8 blows per 305 mm of penetration indicating a firm to stiff state of packing. 

3.1.3 SILTY CLAY 

In boreholes BH19-1 and BH19-3, a layer of native silty clay was encountered underlying the silty sand fill.  This deposit 
extended to a depth of 4.7 m in boreholes BH19-1 and BH19-3.  This deposit was not encountered in boreholes BH19-2 and 
BH19-4. 

SPT “N” values within the silty clay ranged from 6 blows to 14 blows per 305 mm indicating a firm to stiff consistency.   
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The results of Atterberg limit testing, carried out on a selected sample of the silty clay gave a liquid limit value of 33 percent 
and a plasticity index of 18 percent, indicating a low plasticity clay soil.  The measured water content of one sample of the 
silty clay was 27 percent, which is below the liquid limit of this sample.   

3.1.4 SILTY SAND 

A layer of native silty sand with trace clay was encountered underlying the silty clay fill in boreholes BH19-2 and BH19-4 
and underlying the native silty clay in boreholes BH19-1 and BH19-3.  This silty sand deposit extended to the depth of drilling, 
ranging from 3.7 m to 9.8 m below the existing ground surface.    

SPT “N” values within the silty sand ranged from 12 blows per 305 mm of penetration and greater than 50 blows per 50 mm 
of penetration, indicating a compact to very dense state of packing.   

Table 3.2 Results of Grain Size Analyses for Silty Sand 

Borehole No. Sample No. 
Grain Size Distribution 

% Gravel % Sand % Silt % Clay 

BH19-1 SS-8 0 72 21 7 

The natural moisture content of one sample of the silty sand was 14 percent.          

3.2 BEDROCK CONDITIONS 

Neither bedrock nor auger refusal were encountered in the boreholes drilled at the Site.  Bedrock is therefore inferred to be 
more than 9.8 m below the existing ground surface.  

3.3 GROUNDWATER CONDITIONS 

Piezometers were installed in boreholes BH19-1 and BH19-3 during the field investigation to allow for subsequent 
observations of the groundwater levels.  The groundwater levels within the piezometers were measured on May 9th, 2019, 
sixteen days and seven days after the well installations for boreholes BH19-1 and BH19-3, respectively. The following are the 
results. 

Table 3.3 Measured Groundater levels 

Borehole No. Groundwater Depth 

BH19-1 7.6 

BH19-3 7.4 

These piezometers have been left in place after this investigation and should be properly decommissioned by others during 
construction.         
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3.4 SUMMARY 

A summary of the soil and groundwater conditions encountered at the site is presented in the table 

below.  

Table 3.4 Simplified Stratigraphy and Groundwater Depths 

Borehole 
No. 

(Elev. m) 
 

Simplified Stratigraphy (Depth in metres) Measured 
Groundwater 

Depth (m) 
(Elev. m) 

Notes 
Asphaltic 

Concrete 

Granular  

Base 
Fill Silty Clay 

Silty 

Sand 

BH19-1 
(89.0) 

0 - 0.03 0.03 - 0.3 0.3 - 1.7 1.7 - 4.7 4.7 - 9.8 
7.6 

(81.4) 
Borehole terminated at 9.8 m 

in depth 

BH19-2 
(88.9) 

0 - 0.03 0.03 - 0.3 0.3 - 1.7 -- 1.7 - 9.8 -- 
Borehole terminated at 9.8 m 

in depth 

BH19-3 
(89.0) 

0 - 0.03 0.03 - 0.35 0.35 - 1.0 1.0 - 4.7 4.7 - 9.8 
7.4 

(81.6) 
Borehole terminated at 9.8 m 

in depth 

BH19-4 
(89.2) 

0 - 0.03 0.03 - 0.3 0.3 - 1.7 -- 1.7 - 3.7 -- 
Borehole terminated at 3.7 m 

in depth 
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4 RECOMMENDATIONS 

4.1 GENERAL 

This section of the report provides engineering guidance related to the geotechnical design aspects of the project based on 
our interpretation of the available information described herein and project requirements.  Contractors bidding on or 
undertaking the works should examine the factual results of the investigation, satisfy themselves as to the adequacy of the 
factual information for construction, and make their own interpretation of the factual data as it affects their proposed 
construction techniques, schedule, safety, and equipment capabilities. Reference should be made to the Limitations of this 
Report, attached in Appendix D, which follows the text but forms an integral part of this document.  

The general subsurface conditions encountered in the boreholes include an asphaltic concrete pavement structure overlying 
fill consisting of either silty sand or silty clay.  In boreholes BH19-2 and BH19-4 the fill overlies a layer of native silty sand.  
In boreholes BH19-1 and BH19-3 a layer of native silty clay was encountered underlying the fill and is overlying the native 
silty sand.  Neither bedrock nor auger refusal were encountered and therefore the bedrock elevation is inferred to be below 
9.8 m in depth.   

4.2 SEISMIC CONSIDERATION 

4.2.1 LIQUEFACTION POTENTIAL 

The soils at the site are not considered to be susceptible to seismic liquefaction based on the soil type, the SPT N values 
encountered within these soils and the groundwater level observed at the site.   

4.2.2 SEISMIC SITE CLASSIFICATION 

As outlined in the 2012 Ontario Building Code, building foundations must be designed to resist a minimum earthquake force. 
In accordance with Table 4.1.8.4.A of the 2012 Ontario Building Code, the seismic site response for foundations placed on 
either engineered fill or compact to very dense silty sand would have a site classification of Class D.   

4.3 GRADE RAISE 

It is understood that no grade raise is proposed at the Site. 

4.4 FOUNDATIONS 

It is understood that a basement is being considered for the proposed development and therefore excavations would extend 
to an approximate depth of 3.5 m and therefore be founded on either the engineered fill, native silty sand or the native silty 
clay.  

For a foundation with a minimum width of 1.0 m placed on native silty sand, silty clay or engineered fill (extending to the 
native material) the following resistances may be assumed: 
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• The unfactored ultimate geotechnical bearing resistance can be taken as 500 kPa.  A resistance factor of 0.5 should 

be applied to this value, yielding a factored bearing resistance of 250 kPa at ULS (Ultimate Limit States).  

• The geotechnical resistance at the Serviceability Limit State (SLS) can be taken as 100 kPa.   

It should be noted that placing foundations on different materials (such as silty sand or silty clay) may results in differential 
settlement.  Foundations should either be placed all on the same material type, or the structure designed such that different 
sections can move independent of each other.   

For a foundation with a minimum width of 1.0 m placed on the native silty sand or on engineered fill which itself is placed 
on the native silty sand the following resistances may be assumed: 

• The unfactored ultimate geotechnical bearing resistance can be taken as 600 kPa.  A resistance factor of 0.5 should 

be applied to this value, yielding a factored bearing resistance of 300 kPa at ULS (Ultimate Limit States).  

• The geotechnical resistance at the Serviceability Limit State (SLS) can be taken as 160 kPa.     

4.5 FROST PROTECTION 

Foundations for heated structures should be protected against frost with a minimum of 1.5 m of earth cover or the thermal 
equivalent if insulation is used.  Foundations for unheated structures should be provided with a minimum of 1.8 m of earth 
cover or the thermal equivalent if insulation is used.     

In the event that foundations are to be constructed during the winter months, foundation soils and side slopes of excavations 
are required to be protected from freezing temperatures immediately upon excavation and exposure to sub-zero 
temperatures until such time as heat can be applied to the building or the foundations have sufficient earth cover to prevent 
freezing of subgrade soils.   

4.6 SLABS-ON-GRADE 

In preparation for the construction of the basement floor slab, all loose, wet, and disturbed material should be removed from 
beneath the floor slab.  Provision should be made for at least 200 millimetres of Ontario Provincial Standard Specification 
(OPSS) Granular A to form the base of the floor slab.  Any bulk fill required below the underside of the Granular A should 
consist of OPSS Granular B Type II.  The under-slab fill should be placed in maximum 300-millimetre thick lifts.  The required 
degree of compaction is discussed in section 4.11. 

All subgrades should be reviewed by WSP prior to placement of any geotextile, granular base, concrete, etc. 

4.7 LATERAL EARTH PRESSURES 

Lateral Earth Pressure 

The lateral earth pressure acting on retaining walls, etc. may be calculated using the following expression: 

P = K(γh+q) 

Where: P = lateral earth pressure (kPa) acting at depth h 

K =  earth pressure coefficient; for unrestrained walls and structures where some movement is acceptable (such 
as retaining walls) use a coefficient of active earth pressure (Ka) equal to 0.3, for restrained walls (such as 
basement walls) use the coefficient of earth pressure at rest (K0) equal to 0.5 
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γ = the density of the backfill; use 21.5 kN/m3 for compacted granular backfill, 19 kN/m3 for native silty sand  

or silty clay 

h = the depth to the point of interest (m) 

q = the magnitude of any design surcharge at the ground surface;  

The above values assume free-draining granular backfill will be used.  If this is not the case then the above values may need 
to be adjusted based on the soil type used, and water pressures should be considered in the calculation of lateral pressures.  
WSP can provide additional guidance based on actual building plans if required.  

Seismic Earth Pressure 

Earth pressures will be higher under seismic loading conditions.  In order to account for seismic earth pressures the total 
earth pressure during a seismic event (including both the seismic and static components) may be assumed to be: 

σh(z) = Ka γ z + (KAE – Ka) γ (H-z) 

Where:  σh(z) = the total earth pressure at depth z (kPa); 

Ka = the active earth pressure coefficient (0.3); 

γ = the unit weight of soil (21.5 kN/m3 for granular fill) or 19 kN/m3 for native silty sand or silty clay; 

KAE = the combined active earth pressure and seismic earth pressure coefficient (use 0.8); 

H = the total height of the wall (m) 

z = the depth below the top of the wall (m)  

The above earth pressure values (both static and seismic) are unfactored values.  

4.8 FOUNDATION WALL BACKFILL 

Foundation elements should be backfilled with either:  

• non-frost-susceptible sand and/or gravel which meets the gradation requirements for OPSS Granular B Type I;  

• or 19-millimetre clear crushed stone, which is separated from other soils with a Class II non-woven geotextile 
having an FOS not exceeding 100 microns to prevent loss of adjacent sand, or silty soils into the clear stone.  It 
should be noted that the use of clear stone as foundation backfill may lead to unfavourable growing conditions for 
plant matter placed in overlying topsoil.  

In areas where pavement or other hard surfacing will be in contact the building, differential frost heaving could occur 
between the granular fill (if sand or crushed stone is used) and other areas.  To reduce this differential heaving, the backfill 
adjacent to the wall can be placed to form a frost taper.  The frost taper should be brought up to pavement subgrade level 
from 1.5 metres below finished exterior grade at a slope of 3 horizontal to 1 vertical, or flatter, away from the wall.  The fill 
should be placed in maximum 300-millimetre thick lifts and compacted to the specifications in section 4.10. 

To avoid damaging or laterally displacing the structures, care should be exercised when compacting fill adjacent to new 
structures.  Heavy equipment should be kept a minimum of 1 m away from the structure during backfilling.  The 1 m width 
adjacent to the wall should be compacted using hand-operated equipment unless otherwise authorized.  

4.9 SITE SERVICES 

Excavations are expected to be within the fill, silty clay or silty sand.   Details of the proposed site services are not available 
at this time; however, it is assumed that they will include localized trenches throughout the site.  Trenches can be 
temporarily supported using sloped excavations (see Section 4.13.2) or trench boxes.  
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Bedding for site services should be in accordance with the relevant OPSD standard drawing and would typically consist of 
Granular “A”.    Where wet or disturbed conditions are encountered in the base of the trench it may be necessary to over-
excavate and replace unsuitable soils with compacted granular fill to provide a stable sub-grade for the bedding.  The use of 
clear stone as a bedding and cover material is not recommended as the finer particles of the native soils and backfill may 
migrate into the voids of the clear stone, resulting in loss of pipe support.   

Cover material above the spring line should consist of Granular “A” or Granular “B” material with a maximum particle size 
of 25 mm.   

Backfill may consist of additional granular fill, or properly moisture conditioned silty clay. Where backfill is below paved 
areas (such as parking lots) and is within the frost depth, the backfill profile (above the minimum cover required) in the 
trench should be made to match the native soils on either side as much as is practical in order to minimize the potential for 
differential frost heave.  As a result, portions of the silty clay above the water table may be retained, moisture conditioned 
(if necessary) and re-used.  

Any service trenches which extend below the water table should have clay cut-offs installed across the trench at regular 
intervals (typically 100 m) to prevent the trench acting as a drain and lowering the groundwater table in the general area.  
These cut-offs should extend the full width of the trench and must completely penetrate the bedding, cover and any other 
granular materials in the trench. 

The above are general guidelines for typical site services.  All services installations should be completed in accordance with 
the relevant OPSS’s and OPSD’s for the particular application and size.  WSP can provide additional review during detailed 
design based on the actual services proposed if required. 

The required degree of compaction is discussed in section 4.11.    

4.10 PAVEMENTS 

4.10.1 PREPARATION FOR PAVING 

The scope of the geotechnical investigation included boreholes drilled at the existing church property at 1 Canfield Road.  
Due to access constraints, no boreholes were drilled on the properties of 9 Canfield Road, and 9, 11, 13, 15, and 17 Parkmount 
Crescent.  Prior to the placement of any granular materials, any existing topsoil any other deleterious material must be 
removed and the underlying soil proof rolled and inspected by a geotechnical engineer.  Any sort of “spongey” material will 
need to be sub-excavated.   Fill material to raise the grade or replace sub-excavated material must meet the requirements 
for OPSS Select Subgrade Material (SSM).  This fill material should be placed in lifts not exceeding 300 mm (loose) and be 
uniformly compacted. The base and sub-base material are to be placed in lifts not exceeding 300 mm (loose).   Both stripping 
and proof-rolling operations should be observed and carried out to the satisfaction of a geotechnical engineer. 

It is understood that the existing structures of the above properties are to be demolished.  The debris from the demolition 
must be removed from any area underlying the proposed parking lot.  Material used to level the properties after the 
demolition is complete must meet the requirements of a SSM and should be placed in lifts not exceeding 300 mm (loose). 

The requirements for compaction and discussed in section 4.11 below.    

4.10.2 PAVEMENT RECOMMENDATIONS 

Detailed traffic loads have not been provided at this time, however based on the subsoil conditions encountered, 
conventional asphaltic (flexible) pavement designs are considered to be appropriate for proposed paved parking areas for 
cars and light weight trucks, driveways and access roads.  Based on the results of this investigation and experience, the 
following asphaltic pavement design is recommended for the indicated areas. 
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Table 4-1      Recommended Pavement Structures 

Pavement Layer 
Light Duty Roads and Parking 

Areas  

Heavy Duty Roads 
(Delivery Trucks, Fire Routes, 

Access Roads, etc.) 

Asphaltic Concrete               40 mm HL3 or SP-12.5 
50 mm HL8 or SP-19.0 

  40 mm HL3 or SP-12.5 
90 mm HL8 or SP-19.0  

OPSS Granular A Base 200 mm 200 mm 
OPSS Granular B Sub-Base 260 mm 400 mm 

Asphalt materials and placement specifications should be in accordance with relevant Provincial standard specifications.  
The asphaltic cement should be PG 58-34. 

4.11 BACKFILLING AND COMPACTION 

Backfill for foundation excavations and any below grade structures should comprise free draining OPSS Granular “A” or “B” 
materials.  Backfill should be placed in shallow lifts, not exceeding 200 mm loose thickness.  

The existing site materials are not considered suitable for reuse as structural fill.  The suitability of imported materials 
should be confirmed prior to placement from both a geotechnical and environmental perspective.  However, the existing 
soils at the site are adequate for use as general earth fill but may require moisture conditioning (either wetting or drying) 
prior to placement and compaction.  

To avoid damaging or laterally displacing the structures, care should be exercised when compacting fill adjacent to new 
structures or adjacent to existing retaining walls.  Heavy equipment should be kept a minimum of 1 m away from the 
structure during backfilling.  The 1 m width adjacent to the wall should be compacted using hand-operated equipment unless 
otherwise authorized. 

The compaction requirements for OPSS Granular “A” base underlying slabs-on-grade or asphaltic concrete or OPSS Granular 
“B” sub-base underlying OPSS Granular “A” as part of the pavement structure should be compacted to 100% of the material’s 
Standard Proctor Maximum Dry Density (SPMDD).  Fill material underlying structural elements, supporting site services or 
underlying the pavement structure should be compacted to a minimum of 98% of the material’s SPMDD.  Bedding for site 
services not underlying the pavement structure or structural elements and general fill should be compacted to a to a 
minimum of 95% of the material’s SPMDD.   

4.12 CORROSION AND CEMENT TYPE 

Two samples were submitted to Eurofins for testing related to soil corrosivity and potential exposure of concrete elements 
to sulphate attack.  The results of these tests are included in Appendix C and summarized in table below. 
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Table 4-2 Results of Soil Corrosivity Testing 

Borehole/ 

Sample No. 
Soil Type Chloride (%) 

Electrical 

Conductivity 

(mS/cm) 

pH 
Resistivity 

(ohm-cm) 

Sulphate 

(%) 

BH19-1/SS5 Silty Clay 0.012 0.27 8.3 3700 0.02 

BH19-1/SS7B Silty Sand 0.006 0.11 8.6 9090 <0.01 

The soil resistivity values suggest a low to moderately corrosive environment for buried steel elements.  These values must 
be taken into consideration during design of below-grade steel elements.     

The test result indicates a negligible soluble sulphate content and sulphate resistant Portland cement is not required.   

4.13 CONSTRUCTION CONSIDERATIONS 

4.13.1 CONSTRUCTION DEWATERING 

The groundwater level at the site was found to be between 7.4 m and 7.6 m below the existing ground surface elevation at 
the time of the investigation.   This corresponds to elevations ranging from 81.4 m to 81.6 m.  It is expected that is the 
proposed structures will have a one storey basement and excavation for foundations could extend to a maximum depth of 
5 m below the existing ground surface (the maximum depth the native silty sand was encountered).  Based on these 
assumptions it is likely that seepage into the excavations can be managed using properly filtered sumps or ditches.  For 
deeper excavations extended close to, or below the expected groundwater level additional or more complex dewatering will 
be required.  WSP can provide additional guidance based on the size and depth of anticipated excavations, if required during 
detailed design.    

The excavations above the observed groundwater level would not be expected to require a MOECC Environmental Activity 
and Sector Registration (EASR – which covers construction dewatering up to 400,000 l/day) or a Permit to Take Water (PTTW 
– which is required for dewatering in excess of 400,000 l/day).  If substantially deeper excavations are required or 
construction is scheduled during wetter periods (such as the spring) then this assumption should be reviewed during 
detailed design.      

4.13.2 TEMPORARY EXCAVATIONS 

All excavations should be carried out in accordance with the most recent Occupational Health and Safety Act (OHSA).  Part 
III of Ontario Regulation 213/91 deals with excavations.   

The soils within the expected excavation include fill, native silty clay and native silty sand above the groundwater level.  For 
preliminary planning purposes these soils can be classified as a Type 3 Soil above the groundwater table (or depth of 
dewatering).  Excavations within Type 3 soil require side slopes with a minimum gradient of 1 horizontal to 1 vertical.  Should 
the excavation extend below the groundwater table (or depth of dewatering), the soils would be considered to be Type 4. 

If required, WSP can provide additional guidance based on preliminary excavation plans, depths, etc. during the detailed 
design phase of the project.  

4.13.3 FOUNDATION SUBGRADE PREPARATION 

The geotechnical bearing resistances provided in Section 4.4 assume that the foundation soils will not be disturbed by 
construction activities. Proper de‐watering and protection of exposed soil subgrades will be important to the construction 
of the foundations. All excavated surfaces should be kept free of frost, water, etc. during the course of construction. All 
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excavated surfaces should be inspected by a qualified geotechnical engineer who is familiar with the findings of this 
investigation and the design and construction of similar structures.   

4.13.4 WINTER CONSTRUCTION 

In the event that construction is required during freezing temperatures, the potentially frost susceptible subgrade below 
the footings and floor slabs should be protected immediately from freezing using straw, propane heaters, polystyrene 
insulation, insulated tarpaulins, or other suitable means that prevent any underlying soil from freezing. 
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5 CLOSURE 

The Limitations of Report, as presented in Appendix D, are an integral part of this report. 

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

WSP Canada Inc. 

Report prepared by:   Reviewed by:      
 
 
 
 
Daniel Wall, P. Eng  Mohamed Elsayed, P. Eng.                  
Geotechnical Engineer Senior Geotechnical Engineer   
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DESCRIPTION

PROJECT: St. Mary Coptic Church

CLIENT: St. Mary Coptic Church

PROJECT LOCATION:  1 Canfield Rd, Nepean

DATUM: n/a

BH LOCATION: See Borehole Location Plan

GR

REF. NO.:  191-04634-00

ENCL NO.:
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DRILLING DATA

Method: Hollow Stem Auger Drilling

Diameter: 203 mm

Date:  Apr 22/2019
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C LABORATORY TESTING RESULTS           

 

 



Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.:

Depth:

Remarks:

Performed by: Date:

Verified by: Date:Nick Krebs

May 2, 2019

May 6, 2019

Rupesh Subedi

0.75-1.35m

Percent

%

Gravel

1.9

Sand

53.9

Clay & Silt 

44.3

Silt

-

Clay

-

SS2BH19-1

Particle-Size Analysis of Soils

508-1

St. Mary Coptic Church 191-04634-00

(ASTM D422)
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Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.:

Depth:

Remarks:

Performed by: Date:

Verified by: Date:Nick Krebs

May 3, 2019

May 6, 2019

Rupesh Subedi

5.3-5.9m

Percent

%

Gravel

0.0

Sand

71.8

Clay & Silt 
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Particle-Size Analysis of Soils
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                           Liquid Limit, Plastic Limit and Plasticity Index of Soils

(ASTM D4318)

Client: Lab No.:

Project/Site: Project No.:

Borehole No.: Sample No.:

Sample Depth:

Performed By: Date:

Verified By: Date:

Rupesh Subedi May 2, 2019
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Certificate of Analysis

Client:  WSP Canada Inc. (SPL)
       146 Colonnade Rd., Unit 17
     Ottawa, ON
      K2E 7Y1
Attention:   Mr. Daniel Wall
PO#:       
Invoice to: WSP Canada Inc.

  
Report Number:  1906324 
Date Submitted:  2019-04-29
Date Reported:  2019-05-07
Project:    St Mary Coptic Church 191-04634-00
COC #:    201126
  

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Group Analyte MRL Units Guideline

0.012

0.02

0.27

8.30

3700

0.006

<0.01

0.11

8.57

9090ohm-cm1 Resistivity

General Chemistry
2.00 pH

mS/cm0.05 Electrical Conductivity
%0.01 SO4

Anions %0.002 Cl

1423300
Soil

2019-04-22
BH19-1 SS7B

1423299
Soil

2019-04-22
BH19-1 SS5

Group Analyte MRL Units Guideline

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Page 2 of 3146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC = 
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD = 
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality 
Objective, TDR = Typical Desired Range
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LIMITATIONS OF REPORT 

This report is intended solely for the Client named. The material in it reflects our best judgment in 
light of the information available to WSP Canada Incorporated (WSP) at the time of preparation. 
Unless otherwise agreed in writing by WSP, it shall not be used to express or imply warranty as 
to the fitness of the property for a particular purpose.  No portion of this report may be used as a 
separate entity, it is written to be read in its entirety. 

The conclusions and recommendations given in this report are based on information determined 
at the test hole locations. The information contained herein in no way reflects on the environment 
aspects of the project, unless otherwise stated.  Subsurface and groundwater conditions between 
and beyond the test holes may differ from those encountered at the test hole locations, and 
conditions may become apparent  during construction, which could not be detected or anticipated 
at the time of the site investigation.  The benchmark and elevations used in this report are primarily 
to establish relative elevation differences between the test hole locations and should not be used 
for other purposes, such as grading, excavating, planning, development, etc. 

The design recommendations given in this report are applicable only to the project described in 
the text and then only if constructed substantially in accordance with the details stated in this 
report. 

The comments made in this report on potential construction problems and possible methods are 
intended only for the guidance of the designer.  The number of test holes may not be sufficient to 
determine all the factors that may affect construction methods and costs.  For example, the 
thickness of surficial topsoil or fill layers may vary markedly and unpredictably.  The contractors 
bidding on this project or undertaking the construction should, therefore, make their own 
interpretation of the factual information presented and draw their own conclusions as to how the 
subsurface conditions may affect their work.  This work has been undertaken in accordance with 
normally accepted geotechnical engineering practices. 

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

We accept no responsibility for any decisions made or actions taken as a result of this report 
unless we are specifically advised of and participate in such action, in which case our 
responsibility will be as agreed to at that time. 
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