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1.0 Introduction 
 
Groundwork Engineering Limited (GEL) was retained by Campfire Circle (Client) to conduct a 

geotechnical investigation at 565 Wesley Acres Road, Bloomfield, Ontario (Site).  This report 

has been prepared solely and exclusively for the Client for the purpose of providing 

geotechnical engineering services in order to facilitate the construction of onsite servicing and 

site development. 

  

2.0 Site and Project Description 
 
The Site is located at 565 Wesley Acres Road, Bloomfield, Ontario (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure 1.  Site Location 
 

 
The intent of the investigation was to study and report on the subsurface soil and groundwater 

conditions in boreholes drilled at the Site and to provide geotechnical engineering information 

for foundation bearing capacity, seismic site classification, site excavation, backfill, engineered 

fill, frost depth, drainage, groundwater, rock elevation, and pavement design.  Preliminary 

chemical characterization of surficial soils was also included in the scope.  

 

565 Wesley Acres Road 

Millenium Parkway 
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3.0 Method of Investigation 
 

3.1 General 
 
The scope of this geotechnical investigation included drilling a minimum of six (6) boreholes; four 

(4) boreholes to a 6.0 m depth and two (2) boreholes to a 3 m depth, or to bedrock whichever 

comes first, retrieval of one (1) 1.5 m rock core if encountered, and installation of a monitoring 

well in one (1) of the boreholes for long term groundwater monitoring.  One (1)  soil sample will 

be retrieved at each Percolation Test Site for Percolation Rate Testing. 

 

Prior to drilling, locates were obtained from the relevant authorities and utility providers.  

Underground utilities were marked and the borehole locations were selected to avoid the utilities 

while still being representative of the Site.   

 
Drilling of the boreholes was undertaken on Nov. 14th, 2023 using a truck mounted CME 55 drill 

rig.  The boreholes were advanced using continuous flight augers.  Boreholes were advanced to 

refusal and depth was measured in metres below ground surface (mbgs).  At each borehole 

location, soil samples were collected while performing the Standard Penetration Test (SPT) in 

general concurrence with the procedure as described in ASTM D1586.  This consisted of freely 

dropping a 63.5 kg (140 lb) hammer from a vertical distance of 0.76 m (30 in), in order to drive a 

51 mm (2 in) outer diameter split-barrel (split spoon) sampler into the ground.  The number of 

blows of the hammer required to drive the sampler into the relatively undisturbed ground a 

distance of 300 mm (12 in) was recorded as the SPT ‘N’ value.  The SPT ‘N’ value correlates to 

the relative density of noncohesive soils and is, in certain cases, indicative of the consistency of 

cohesive soils. 

 
Each retrieved sample was placed in a resealable plastic bag, with multiple materials 

encountered in the same split spoon sample being bagged separately.  Representative samples 

were packaged and labelled for laboratory sampling.  After the drilling, sampling, and logging 

was completed the boreholes were backfilled using drill cuttings and Bentonite Hole Plug.  

 

Measuring of groundwater elevation in the new monitoring well BH4 was undertaken on 

December 13, 2023 using a Solinst Water Level Meter. 

http://www.groundengineer.ca/
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All field activities were performed under the constant supervision of GEL technical staff.  

 

3.2 Borehole Locations 
 
Borehole locations and elevations were collected by GEL with GPS survey equipment. 

Elevations are geodetic elevations established using the CAN-NET GNSS real-time correction 

network.  The location of the boreholes can be seen on the Borehole Map provided in  

Appendix A.  The following table summarizes the borehole ground surface elevations:  

 

Borehole ID Elevation (m) 
BH1 79.85 

BH2 82.12 

BH3 77.98 

BH4 81.13 

BH5 83.75 

BH6 76.00 

                                     Table 1.  Borehole Ground Surface Elevations 

 

4.0 Subsurface Conditions 
 

4.1 General 
 
Details on the subsurface conditions encountered during the geotechnical investigation are 

presented on individual borehole logs attached to this report as Appendix B.  The soil 

descriptions given in this report are based on current geotechnical practice as per The 

Canadian Foundation Engineering Manual, 4th Edition.  The stratigraphic boundaries shown 

have been inferred from non-continuous samples and observations of drilling resistance and 

typically represent a transition from one soil type to another.  These boundaries should not be 

interpreted to represent actual planes of geologic change.  The subsurface conditions are 

confirmed at the borehole location only and will vary between and beyond the locations. 

 

4.2 Topsoil  

 
A layer of topsoil with a thickness of 0.08 m was encountered in BH2, BH3, BH4, BH5, and 

BH6. 
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• BH2 from 0.00 to 0.08 meters below ground surface (mbgs) (82.12 m – 82.04 m) 

• BH3 from 0.00 to 0.08 (mbgs) (77.98 m – 77.90 m) 

• BH4 from 0.00 to 0.08 (mbgs) (81.13 m – 81.05 m) 

• BH5 from 0.00 to 0.08 (mbgs) (83.75 m – 83.67 m) 

• BH6 from 0.00 to 0.08 (mbgs) (76.00 m – 75.92 m) 

 

4.3 Gravel 

Layers of gravel ranging in thickness of 0.10 m to 0.13 m were encountered in BH4. 

 

• BH4 from 0.22 to 0.32 (mbgs) (80.91 m – 80.81 m) and 0.99 to 1.12 (mbgs) (80.14 m – 

80.01 m) 

 

4.4 Silty Sand, trace Clay (Moist) 

 
A layer of moist silty sand, trace clay with a thickness of 1.54 m was encountered in BH4. 

 

• BH4 from 4.57 to 6.10 (mbgs) (76.57 m – 75.03 m) 

 

The SPT ‘N’ value of this material was recorded to be 32 to 52 blows per 300 mm of penetration 

indicating a dense condition.  

 

4.5 Silty Sand, trace Clay, trace Organics (Moist) 

 

Layers of moist silty sand, trace clay, trace organics with a thickness of 0.14 m to 0.68 m were 

encountered in BH4 and BH5. 

 

• BH4 from 0.08 to 0.22 (mbgs) (81.05 m – 80.91 m) 

• BH5 from 0.08 to 0.76 (mbgs) (83.67 m – 82.99 m) 

 

The SPT ‘N’ value of this material was recorded to be 10 to 12 blows per 300 mm of penetration 

indicating a compact condition.  
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4.6 Silty Sand, trace Clay, trace Gravel, trace Organics (Moist) 

 

A layer of moist silty sand, trace clay, trace gravel, trace organics with a thickness of 0.44 m 

was encountered in BH4. 

 

• BH4 from 0.32 to 0.76 (mbgs) (80.81 m – 80.37 m) 

 

The SPT ‘N’ value of this material was recorded to be 12 blows per 300 mm of penetration 

indicating a compact condition.  

 

4.7 Silty Sand, trace Clay, trace Gravel (Moist) 

 

Layers of moist silty sand, trace clay, trace gravel ranging in thickness of 0.68 m to 6.10 m were 

encountered in BH1, BH2, BH4, and BH5. 

 

• BH1 from 0.00 to 6.10 (mbgs) (79.85 m –  73.76 m) 

• BH2 from 0.08 to 6.10 (mbgs) (82.04 m – 76.02 m) 

• BH4 from 0.76 to 0.99 (mbgs) (80.37 m – 80.14 m) and 1.12 to 4.57 (mbgs) (80.01 m – 

76.57 m)  

• BH5 from 0.76 to 6.08 (mbgs) (82.99 m – 77.67 m) 

 

The SPT ‘N’ value of this material was recorded to be 4 to 52 blows per 300 mm of penetration 

indicating a loose to very dense condition.  

 

4.8 Sandy Silt, trace Clay (Moist) 

 
A layer of moist sandy silt, trace clay with a thickness of 1.44 m was encountered in BH6. 

 

• BH6 from 0.08 to 1.52 (mbgs) (75.92 m – 74.48 m) 

 

The SPT ‘N’ value of this material was recorded to be 5 to 6 blows per 300 mm of penetration 

indicating a firm consistency.  
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4.9 Sandy Silt, trace Clay, trace Organics (Moist) 

A layer of moist sandy silt, trace clay, trace organics with a thickness of 0.68 m was 

encountered in BH3. 

 

• BH3 from 0.08 to 0.76 (mbgs) (77.90 m – 77.22 m) 

 

The SPT ‘N’ value of this material was recorded to be 10 blows per 300 mm of penetration 

indicating a stiff consistency.  

 

4.10 Sandy Silt, trace Clay, trace Gravel (Moist) 

Layers of moist sandy silt, trace clay, trace gravel ranging in thickness of 1.53 m to 2.28 m were 

encountered in BH3 and BH6. 

 

• BH3 from 0.76 to 3.04 (mbgs) (77.22 m – 74.94 m) 

• BH6 from 1.52 to 3.05 (mbgs) (74.48 m – 72.95 m) 

 

The SPT ‘N’ value of this material was recorded to be 2 to 38 blows per 300 mm of penetration 

indicating a soft to hard consistency.  

 

5.0 Bedrock 
 

No bedrock was encountered in any of the six (6) boreholes. 

 

6.0 Groundwater 
 
During the investigation, water was encountered in two (2) of the boreholes, BH1 at 5.18 mbgs 

and BH6 at 1.22 mbgs. 

 

Borehole ID Meters Below 
Ground Surface 

(mbgs) 

Elevation (m) 

BH1 5.18 74.67 

BH6 1.22 74.78 

                                     Table 2.  Groundwater Elevations 
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Groundwater levels can fluctuate greatly and be located at different elevations depending on the 

seasonal and the atmospheric conditions – i.e., heavy rains, spring thaw, dry spells, etc. 

 

A monitoring well was installed in BH4 at time of drilling (well record Appendix C).  GEL returned 

to site December 13, 2023.  Groundwater was encountered in the monitoring well BH4 at time of 

installation at 3.66 mbgs and 0.22 mbgs on December 13th. 

 

Monitoring Well ID Date Meters Below 
Ground Surface 

(mbgs) 

Elevation (m) 

BH4 14 Nov 2023 3.66 77.47 

BH4 13 Dec 2023 0.22 81.05 

                                     Table 3.  Groundwater Elevations 

7.0 Laboratory Results 

Selective samples were collected in the field and transported to Malroz Engineering Inc. 

Kingston, Ontario laboratory for Grain Size Analysis, Moisture Content, and Percolation Rate.  

Visual soil classifications made in the field were verified by peer review in the lab.  

 

7.1 Physical Analysis 
 
Grain size testing was carried out on samples taken at 1.52 to 2.29 mbgs from BH1 and 3.05 to 

3.81 mbgs from BH2.  The sample tested from BH1 was determined to be silty sand, trace clay, 

trace gravel with a moisture content of 8.7%.  The sample tested from BH2 was determined to  

be silty sand, trace clay, trace gravel with a moisture content of 10.9%.  Detailed results of the 

grain size testing can be seen attached in Appendix D.  

7.2 Percolation Rate 
 

Percolation rate testing was carried out at two (2) locations on site identified as Perc Test Site#1 

and Perc Test Site#2 on the Borehole Map in Appendix A using the ETC Pask Permeameter.  

Existing moisture conditions precluded GEL from achieving repeatable results. Soil samples 

were collected from each site for grain size analysis by a third party laboratory.  The sample 

tested from Perc Test Site#1 was determined to have an estimated percolation rate (T- time) of 

http://www.groundengineer.ca/
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20 – 50 min/cm.  The sample tested from Perc Test Site#2 was determined to have an 

estimated T- time of over 50 min/cm.  Detailed results of the grain size analysis can be seen 

attached in Appendix E.  

7.3 Chemical Analysis 
 

Three (3) samples were taken for chemical analysis in accordance with Ontario Regulation (O. 

Reg) 406/19 as part of this assessment: one (1) from BH1 at a depth of 0.00 mbgs to 0.76 

mbgs; one (1) from BH4 at a depth of 0.00 mbgs to 0.76 mbgs; and one (1) from BH6 at a depth 

of 0.00 mbgs to 0.76 mbgs.  Detailed laboratory results can be found in Appendix F. 

 

The soil sample results were verified against Table 1 Full Depth Background Site Condition 

Standards which sets out the prescribed contaminants and the applicable site condition 

standards for those contaminants for the purposes of Part XV.1 of the Environmental Protection 

Act.  The samples from BH1, BH4 and BH6 meet the criteria for Table 1 Full Depth Background 

Site Condition Standards for residential/parkland/institutional/commercial/community/agricultural 

use (the most restrictive Table). 

 

When disposing of excess material from the area of the Site around the sample locations off 

site, the contractor must confirm that the receiving site is able to accept soil within the limits of 

Table 1. 

 

A detailed excess soil management plan must be completed prior to removing soils from the 

Site.  Once the site plan and grading plan have been completed the volume of soil to be 

removed from the site can be determined.  This will determine if additional chemical testing is 

required. 

 

8.0 Seismic Hazard Site Classification 
 

The Ontario Building Code 2012 (Code) stipulates the methodology for earthquake design 

analysis as set out in Section 4.1.8.  The determination of the type of analysis is predicated on  

http://www.groundengineer.ca/


 

 

 

Unit 640, 654 Norris Court, Kingston, ON  K7P 2R9  www.groundengineer.ca 

                                                                                                                                                          Page |12 

Project No. GW – 23003-16 

the importance of the structure, the spectral response acceleration, and the site classification.  

The parameters for the determination of Site Classification for Seismic Site Response are set 

out in Table 4.1.4.4.A of the Code.  The classification is based on the determination of the 

average shear velocity of the top 30 m of the site stratigraphy, where shear wave velocity 

measurements have been taken or alternatively estimated on the basis of Rational Analysis of 

undrained shear strength or penetration resistance. 

 

Based on the results of the boreholes, the site designation for seismic analysis is best 

represented by Site Class C. 

9.0 Discussion 
 
The following discussion provides our interpretation of the geotechnical data obtained from the 

field investigation.  The interpretation and discussion are specific to the design of foundations, 

excavations, and engineered backfill. 

 
Any comments made regarding the construction aspects of the project are provided only in as 

much as they may impact on design considerations.  Contractors bidding on or undertaking 

work at the Site should make their own assessment regarding the nature and adequacy of the 

factual information, as it affects their construction techniques, scheduling, equipment selection, 

and the like. 

 

Contractors should submit a detailed excavation, shoring, and dewatering plan for review prior 

to the start of construction.  Construction stages should be clearly defined.  Any required 

structural members and connection details should be clear and understood, and it should be 

ensured that any required inspections can be carried out easily in the field.  All working 

drawings for temporary works should be prepared by a qualified Professional Engineer licensed 

in Ontario. 

 

9.1 Dewatering 
 

Good construction practices include diverting surface water away from excavations.  To remove 

water that does enter excavations, the base of excavations should be shaped to drain to one or 

http://www.groundengineer.ca/
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more sumps and pumped, as required.  Any water discharged from the Site should meet all 

applicable regulatory requirements including those related to erosion and sedimentation control. 

 

Excavation for the foundations may be below the water elevation of the lake.  This should be 

avoided as the silty sand is susceptible to loosening when under ground water pressure.  A 

dewatering plan will be required prior to work commencing. 

 

9.2 Excavations 

 
It is recommended that all unsuitable materials (sod, root mat, topsoil, soils containing large 

quantities of organic matter, brick and coal) be removed from below the footprint of shallow 

foundations and structural fills.  After removal of the required materials, the exposed soil surface 

should be re-graded, compacted and inspected by qualified geotechnical personnel prior to any 

placement of fill, formwork, or concrete. 

 

Any excess native fill that is required to be hauled off Site must be disposed of at an appropriate 

receiving site. 

 

All excavations should be carried out in accordance with the latest edition of the Ontario 

Occupational Health & Safety Act and Regulations for Construction Projects.  The OHSA  

regulations require that if workers must enter an excavation deeper than 1.2 m, the 

excavation must be suitably sloped and/or braced in accordance with the OHSA requirements. 

The compact silty sand found on the Site can be considered as Type 3 soil.  OHSA specifies 

maximum slope of the excavations for Type 3 soil from the bottom of the excavation to be 1 

horizontal to 1 vertical.  Any soils affected by groundwater seepage must be considered as Type 

4 soils with side slope of 3 horizontal to 1 vertical from the bottom of the excavation.  The 

highest number soil type identified in an excavation must govern the excavation slopes from top 

to bottom of the excavation. 

 
If the above recommended excavation side slopes cannot be maintained due to lack of space or 

for any other reason, the excavation sides must be supported by an engineered shoring system. 

The shoring system shall be designed in accordance with relevant codes, standards and  

http://www.groundengineer.ca/
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regulations such as the latest version of The Canadian Engineering Foundation Manual and the 

OHSA Regulations for Construction Projects. 

 
For all temporary construction slopes, the stability of the excavation side slopes will have to be 

frequently monitored by the geotechnical engineer.  If the cut slopes are subject to erosion (e.g., 

due to rainfall, high groundwater flow, etc.), slope stabilization measures (e.g., covering the 

slope/trench faces with plastic sheets, excavating flatter slope, etc.) will have to be 

implemented. 

 

The length of time that the excavation will remain open will require monitoring.  For excavations 

extending no more than 2.5 mbgs, stockpiles of excavated materials should be kept at least 3 m 

from the edge of the excavation to prevent slope instability, subject to confirmation by the 

geotechnical engineer.  For deeper excavations, stockpiles of excavated materials must be kept 

away from the edge of the excavation (at least 1 m plus depth of the excavation) to prevent 

slope instability, subject to confirmation by the geotechnical engineer at the Site.  This distance 

is also applicable for the passage of heavy machinery near excavations.  This condition must be 

respected at all times unless specific studies are conducted for each case. 

 
The following table of earth pressure parameters can be used for the design of temporary 

shoring and retaining walls: 

 

Soil Type Angle of 
Internal 

Friction, Φ 
(°) 

Bulk Unit 
Weight, 

γ (kN/m3) 

Submerged 
Unit Weight, 

γ’ (kN/m3) 

Coefficient of Lateral Earth Pressure 

Ka Ko Kp 

Sandy Silt 30 19.0 9.3 0.33 0.50 2.78 

Silty Sand 34 20.0 10.2 0.28 0.46 3.32 

Granular 
“B” Type II 

34 21.0 11.2 0.28 0.46 3.32 

 
Table 4: Lateral Earth Pressure Parameters 

 
 

9.3 Engineered Fill 
 
Engineered Fill application may be required on this project in order to provide a level base in 

cases of over-excavation. 
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For any fill operation to be considered Engineered Fill, the following criteria must be satisfied: 
 

• Engineered Fill should consist of uniform, homogeneous material.  The fill material 

should also be free of organics, deleterious materials (i.e., building debris such as bricks, 

concrete, metal etc.).  Materials meeting Ontario Provincial Standard Specification, 

(OPSS) Granular B Type I or II specifications or select native soil would be considered a 

suitable Engineered Fill material; 

• Prior to the placement of Engineered Fill, it must be evaluated for suitability in the 

Geotechnical Laboratory.  Samples should be provided to the Geotechnical Engineer 

and submitted for Standard Proctor and Grain Size analysis; 

 
• Engineered Fill must be compactable and of a suitable moisture content such that it is 

within +/- 2.0% of its optimum moisture content, as determined through laboratory 

testing; 

 
• Engineered Fill must be placed under the continuous supervision of a Geotechnical 

Engineer or their designate; 

 
• Each layer of material should be placed in maximum 0.2 m lifts, and uniformly 

compacted with heavy compaction equipment suitable for the type of fill used, to 100% 

of its SPMDD; 

 
• Field density tests must be taken by the Geotechnical Engineer on each lift of 

Engineered Fill.  Any Engineered Fill which is tested and found to be out of specification 

shall be either removed, reworked or retested; and 

 
• Engineered Fill placed underneath foundations must extend laterally a minimum of  

1.5 D from the outside edge of footings, where D is the depth of Engineered Fill placed. 

 

If low strength concrete unshrinkable fill is used underneath foundations, it must also extend a 

minimum of 1.5 D from the outside edge of footings, as mentioned above. 
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9.4 Frost Protection 
 
A permanent soil cover of 1.5 m or its equivalent in thermal insulation is required for frost 

protection of all foundations at the Site.  If thermal insulation is being considered, appropriate 

products and placement instructions are best obtained from individual manufacturers. 

 

9.5 Foundations 
 
Structural footings located on the compact silty sand 1.5 m below grade may be designed using 

a factored geotechnical resistance at Ultimate Limit States (ULS) of 200 kPa and a bearing 

resistance of 135 kPa at Serviceability Limit States (SLS).  For this application the total 

settlement that can be expected under SLS conditions would be less than 25 mm with 

differential settlements of less than 15 mm. 

 
The SLS value of 135 kPa is for a footing width of between 1.0 and 2.0 m.  For footings wider 

than 2.0 m, the magnitude of settlement is expected to increase.  Details of the proposed 

foundation and loading conditions should be reviewed by GEL to confirm the SLS condition 

during the detailed design stage.  It is recommended that during construction, a GEL 

representative inspect the subgrades to assess and confirm the bearing capacity of the 

foundations. 

 
Excavations for sump pits should not intersect a zone which would extend downward at an 

angle of 10 horizontal to 7 vertical from the bottom outside edges of foundations. 

The depth to bedrock varies from 130.91 m to 132.46 m.  Any foundations founded on sound 

bedrock may be designed using a factored geotechnical resistance at Ultimate Limit States 

(ULS) of 3000 kPa and a bearing resistance of 2150 kPa at Serviceability Limit States (SLS).  

For this application the settlement that can be expected is negligible. 

 

10.0 Statement of Qualifications and Limitations  
 
It is stressed that the information presented in this report is provided for the guidance of the 

designers and is intended for this project only.  The use of this report as a construction 

document or its use by a third party beyond the Client specifically listed in the report is neither 

intended nor authorized by Groundwork Engineering Limited.  Contractors bidding on or 
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undertaking the works should examine the factual results of the investigation, satisfy themselves 

as to the adequacy of the information for construction, and make their own interpretation of the 

factual data as it affects their construction techniques, schedule, safety, and equipment 

capabilities. 

 
The professional services for this project include only the geotechnical aspects of the 

subsurface conditions at this Site.  The presence or implications of possible contamination 

resulting from previous uses or activities at this Site or adjacent properties, and/or resulting from 

the introduction onto the Site of materials from off-site sources are outside the terms of 

reference for this report.   

 

The recommendations provided in this report are based on subsurface data obtained at the 

specific test locations only.  Boundaries between zones presented on the borehole logs are 

often not distinct but transitional and were interpreted.  Experience indicates that the subsurface 

soil and groundwater conditions can vary significantly between and beyond the test locations. 

For this reason, the recommendations given in this report are subject to a field verification of the 

subsurface soil conditions at the time of construction.  The report recommendations are 

applicable only to the project described in the report.  Any changes to the project will require a 

review by Groundwork Engineering Limited to ensure compatibility with the recommendations 

contained in this report. 

 
We trust this report provides sufficient information for your present purposes.  If you have any 

questions concerning this report or if we may be of further service to you, please do not hesitate 

to contact the undersigned. 

 

 

 

 

 

 

Martin Burger 
M.Eng. P.Eng. 

http://www.groundengineer.ca/
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