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Acronyms and Abbreviations 
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∆ Change in … 
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bgs Below Ground Surface 
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ERIS EcoLog Environmental Risk Informa�on Services Ltd. 

Elev. Eleva�on 
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FOS Factor of Safety 

FSR Func�onal Servicing Report 

GEI GEI Consultants Canada Ltd. 

ha hectares 

hr hours 

HVA Highly Vulnerable Aquifer 

I Infiltra�on 

ICA Issue Contribu�ng Area 

ID Iden�fica�on 

IPZ Intake Protec�on Zone 

K Hydraulic Conduc�vity 

kg kilogram 

km Kilometres 

kPa Kilopascal 

L Litres 

LID Low Impact Development 

m Metres 

m3 Cubic Meters 

MECP Ministry of Environment, Conserva�on and Parks 

min minute 

mm Millimetres 

MMAH Ministry of Municipal Affairs and Housing 
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MW Monitoring Well 

N values “N” Values 

OBC Ontario Building Code 

OHSA Occupa�onal Health and Safety Act 

OPSS Ontario Provincial Standard Specifica�ons 

OPSD Ontario Provincial Standard Drawing 

O.Reg. Ontario Regula�on 

OD Outside Diameter 

P Precipita�on 

PHC Petroleum Hydrocarbon 

PTTW Permit to Take Water 

PWQO Provincial Water Quality Objec�ve 

PVC Polyvinyl Chloride 

R Runoff 

ROI/ROIs Radius/Radii of Influence 

ROW Right of Way 

s Seconds 

SLS Serviceability Limit State 

S Storage 

SCS Site Condi�on Standards 

SGRA Significant Groundwater Recharge Area 

SPT Standard Penetra�on Test 

SPmdd Standard Proctor maximum dry density 

SS Split Spoon 

SWM Storm Water Management 

ULS Ul�mate Limit State 

USCS Unified Soil Classifica�on System 

VOC Vola�le Organic Compound 

WHPA Wellhead Protec�on Area 

 

It is noted that all eleva�ons in this report are metric/geode�c and expressed in m. All measurements 

are also in metric and expressed in mm, m or km. 
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1. Introduction 

GEI was retained by Global Proper�es Inc. (Client) to complete a subsurface inves�ga�on and geotechnical 

report for the proposed subdivision for the owned lands within the Wildfield Village Secondary  

Plan (WVSP) Area, generally bounded by Centreville Creek Road, Healey Road, and The Gore Road, in the 

Town of Caledon, Ontario. A site loca�on plan is enclosed as Figure 1.  

The Global Proper�es Inc. lands comprise five (5) parcels consis�ng mostly of farmland with some 

residen�al dwellings, barns, and other structures, and is approximately 170 ha in size. Four (4) of the 

proper�es are connected/adjacent to each other in the northern part of the WVSP lands. The fiSh smaller 

property (26 ha) is slightly separated to the south of the larger group of four proper�es. The proposed 

Highway 413 corridor runs through the northern part of the WVSP area. The lands have about 15 to 20 m 

of relief. An aerial image of the Global Proper�es Inc. lands is provided in Figure 2A.  

It is understood that the fiSh smaller separate southern parcel (26 ha) is not part of the current submission 

but has been included in this report to aid with ongoing/future design and for completeness.  

DraS Plan of Subdivision is progressing for the Global Proper�es Inc. lands. The civil engineer (David 

Schaeffer Engineering Ltd., DSEL) provided the preliminary drawings for grading and other features in the 

draS FSR report, dated January 2025.  

It is understood that most of the site will consist of low-rise residen�al dwellings and associated roadways. 

Connec�on to municipal servicing is proposed. Three (3) SWM facili�es are shown in the eastern and 

western sides of the site (pond adjacent to MTO lands not included). The southern part of the site (fiSh 

smaller separate parcel) is currently within a planned urban corridor that is understood to consist of 

midrise residen�al buildings that could have two levels of underground parking/basements. 

As noted above the parcels of land are part of the WVSP Area. GEI conducted some preliminary 

geotechnical and hydrogeological work for this larger project as part of the WVSP Phase 1 Local 

Subwatershed Study (LSS). The previously completed inves�ga�on on the parcels was incorporated into 

the fieldwork program for this specific inves�ga�on and this report. In addi�on, a previous geotechnical 

inves�ga�on and report was carried out by Others on one of the Global Proper�es Inc. parcels and the 

applicable boreholes have also been incorporated into this report.  

The purpose of the supplemental geotechnical inves�ga�on was to further assess the subsurface 

condi�ons at the site, in conjunc�on with the previous boreholes by Others and the boreholes completed 

by GEI for the larger WVSP project, and based on this informa�on, provide geotechnical engineering 

recommenda�ons in support of the proposed development. This report summarizes the borehole 

findings, provides design geotechnical engineering recommenda�ons regarding site earthworks and 

engineered fill, available bearing capaci�es for founda�ons, floor slabs, earth pressures and drainage for 

basements, site servicing installa�on, SWM pond and pavement design. Considera�ons for 

constructability such as soil excava�on, compac�on, on-site backfill suitability and temporary groundwater 

control are also provided.  
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It is noted that the recommenda�ons provided in this report are to support draS plan of subdivision and 

must be considered preliminary in nature due to the current uncertainty of the design for the project. As 

the design progresses, addi�onal geotechnical review and input may be required which might necessitate 

the need for addi�onal inves�ga�on (e.g. boreholes and monitoring wells) and/or analysis. 

As part of the scope of work a hydrogeological site assessment was also carried out by GEI for the project. 

The results of the hydrogeological site assessment are provided under separate cover.  
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2. Procedures and Methodology 

2.1. GEI Investigations  

Prior to the commencement of drilling ac�vi�es, the supplemental borehole loca�ons were staked in the 

field by GEI. Ground surface eleva�ons of the boreholes and horizontal coordinates (referencing NAD 83 

geode�c datum) were surveyed by GEI with a Topcon FC - 5000 GPS survey unit. Underground u�li�es 

including natural gas, electrical, communica�ons, water, etc. were marked out by public and private u�lity 

loca�ng companies prior to drilling. The larger WVSP Phase 1 LSS boreholes were carried out under the 

same fashion.  

The fieldwork for the previous drilling program was carried out between May 1 and 4, 2023. Boreholes 1 

to 26 were drilled on Global Proper�es Inc lands to 3.0 to 8.1 m depth. In addi�on, as part of the larger 

study, Boreholes 101 and 102 were drilled to 6.6 m depth on July 16, 2024. The supplemental scope was 

drilled from December 5 to 12, 2024 and included Boreholes 201 to 218, advanced to 5.0 to 12.6 m depth. 

Overall, the boreholes were drilled to Elev. 217.3 to 244.8. Borehole logs are provided in Appendix A and 

the borehole loca�ons are shown on Figure 2A (aerial image) and Figure 2B (concept plan). 

The boreholes were advanced on site by a drilling subcontractor retained by GEI. The boreholes were 

advanced using a track-mounted drill, solid and hollow stem augers, and standard soil sampling 

equipment. Sampling was conducted using a 51 mm outer diameter SS sampler. SPT N values were 

recorded for the sampled intervals as the number of blows required to drive an SS sampler 305 mm into 

the soil using a 63.5 kg drop hammer falling 750 mm, in accordance with ASTM D1586. In each borehole, 

soil sampling was conducted at 0.75 m intervals for the upper 3.0 m, and at 1.5 m intervals thereaSer. 

Monitoring wells were installed in almost all GEI boreholes, seventeen (17) from the larger WVSP study, 

with eleven (11) addi�onal shallow nested wells at some loca�ons (designated -S boreholes eg. 1-S, 3-S 

etc.), and eleven (11) in the supplemental boreholes, with one shallow nested well at one loca�on. The 

wells consisted of 50 mm diameter PVC pipe with a 1.5 m long screens and protec�ve casing. Monitoring 

well construc�on is shown on the borehole logs in Appendix A. Boreholes without wells were backfilled in 

accordance with O.Reg. 903. 

The GEI field staff examined and classified characteris�cs of the soils encountered in the boreholes, 

including the presence of fill materials, groundwater observa�ons during and upon comple�on of the 

drilling, recorded observa�ons of borehole construc�on, and processed the recovered samples. All 

recovered soil samples were logged in the field, carefully packaged, and transported to GEI’s laboratory 

for more detailed examina�on and classifica�on.  

In GEI’s laboratory, the samples were classified as to their visual and textural characteris�cs. All samples 

were submiUed for moisture content determina�on in accordance with ASTM D2216. A total of  

seventeen (17) soil samples were tested for par�cle size distribu�on (as per Ontario LS standards in 

reference to ASTM D6913 and D7928) and two (2) samples were tested for plas�city characteris�cs per 

ASTM D4318 (results not yet available at the �me of this report). Lab results from the supplemental 
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boreholes are provided in Figures B1 to B3 in Appendix B. The lab results from the previous inves�ga�on 

were also included in Appendix B (Figures 1A and 1B).   

2.2. Previous Investigations 

In addi�on to the inves�ga�ons conducted by GEI, a geotechnical report wriUen by Others for one of the 

parcels was provided to GEI for review as part of the larger study. The previous inves�ga�on consisted of 

nine (9) boreholes drilled on August 1, 2023. The loca�ons of these boreholes are shown in Figures 2A and 

2B. Four (4) monitoring wells were also installed to measure stabilized groundwater levels. Borehole logs 

from the previous work are included in Appendix A. The borehole logs by Others were included within a 

geotechnical report that was signed and stamped by a Licensed Professional Engineer, therefore GEI is 

including this borehole informa�on with the present report. 
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3. Subsurface Conditions 

3.1. General Overview 

The detailed soil profiles encountered in the boreholes are indicated in the aUached borehole logs in 

Appendix A. The geotechnical laboratory results are included in Appendix B. The borehole loca�ons are 

shown on Figure 2A (aerial image) and Figure 2B (concept plan). 

It should be noted that the condi�ons indicated on the borehole logs are for specific loca�ons only and 

can vary between and beyond the loca�ons. It should be noted that the soil boundaries indicated on the 

borehole logs are inferred from non-con�nuous sampling and observa�ons during drilling. The boundaries 

are intended to reflect approximate transi�on zones and should not be interpreted as exact planes of 

geological change.  

In addi�on, the descrip�ons provided in the borehole logs are inferred from a variety of factors, including 

visual observa�ons of the soil samples retrieved, laboratory tes�ng, measurements prior to and aSer 

drilling, and the drilling process itself (speed of drilling, shaking/grinding of the augers, etc.). The passage 

of �me also may result in changes in condi�ons to exist at loca�ons where sampling was conducted. 

The soil units from the GEI borehole logs are described below.  

The condi�ons in the logs by Others are similar to the GEI boreholes and are not described below, but the 

logs are appended for completeness. It should be noted that for the condi�ons indicated on the borehole 

logs completed by Others, GEI accepts no responsibility for the accuracy of the logs.  

3.2. Stratigraphy 

3.2.1. Topsoil and Organics 

A surficial topsoil layer was encountered at the ground surface of all the borehole loca�ons, ranging in 

thickness from 75 to 760 mm. The topsoil found in Borehole 12-D and 12-S was found to be mixed with 

peat. Topsoil thickness may vary between boreholes and in other areas of the site, especially considering 

the agricultural land use. 

3.2.2. Weathered/Disturbed Soil  

Underneath the topsoil, the soil consisted of weathered/disturbed clayey silt that extended to 0.3 to  

3.0 m depth (Elev. 228.4 to 247.3), typically about 0.8 to 1.5 m depth. Some sand and trace gravel were 

noted, along with trace to some organics in the SS samples. This soil appears to be disturbed/weathered 

from the farming ac�vi�es over the history of the site and is no longer in it’s na�ve state. The soil was 

moist to wet with moisture contents of 3 to 27%. The N values in this layer ranged between 4 and 68 

indica�ng a firm to hard consistency, typically being 4 to 8 (firm) near the surface and becoming s�ff to 

hard with depth.  
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3.2.3. Upper Silt 

Underneath the weathered/disturbed clayey silt in Boreholes 12D, 208 and 209 an upper silt layer was 

present to 1.5 to 2.3 m depth (Elev. 230.4 to 245.2). Trace clay was present in the samples and organics 

were noted in Borehole 12-D. The soil was moist with moisture contents of 14 to 47%. N values in the soil 

were 6 to 56 indica�ng firm/compact to very dense soil.  

3.2.4. Clay and Silt Glacial Till  

Below the topsoil and weathered/disturbed layer, locally the upper silt, a major glacial �ll deposit was 

found in all boreholes. For the most part the glacial �ll extended to the 3.0 to 12.6 m depth of the 

boreholes (Elev. 217.3 to 244.8), being penetrated/interrupted locally in Boreholes 20, 24, 26, 207-D, 209, 

215, 216 and 218 by deeper basal layers described below. The glacial �ll matrix typically consisted of clay 

and silt, with trace to some sand and trace gravel. The �ll matrix varied to silt or silty sand at some 

loca�ons. Cobbles and boulders should be expected due to augers grinding during borehole augering. The 

glacial �ll was moist with moisture contents ranging between 7 and 25%, and the colour was typically 

brown, turning grey with depth. The N values in this deposit ranged between 6 and more than 100 

indica�ng a firm to hard consistency, typically s�ff to hard (compact to very dense where cohesionless). 

Thirteen (13) grain size analysis tests for this cohesive deposit were submiUed to the lab for analysis, and 

two (2) samples were submiUed for the cohesionless glacial �ll. The results are in Appendix B, Figures B1, 

1A and 1B.  

3.2.5. Lower Silt 

Beneath the glacial �ll in Boreholes 26-D, 207-D, 209, 215 and 218 and the clayey silty sand in  

Borehole 216, a lower silt unit was present to the 6.6 to 12.6 m depth of the boreholes (Elev. 217.3 to 

224.2), locally penetrated at 10.7 m depth in Borehole 218 (Elev. 219.6). Trace to some clay and trace sand 

were present in the samples. One (1) sample of the material was submiUed for grain size analysis and the 

results are provided in Figure B2 in Appendix B. The soil was moist with moisture contents of 5 to 21%.  

N values in the soil were 67 to more than 100 indica�ng very dense condi�ons.  

3.2.6. Clayey Silty Sand 

A discon�nuous layer of clayey silty sand was encountered beneath the clay and silt glacial �ll in  

Borehole 216 and extended from 9.1 m to 12.2 m depth (Elev. 226.5 to 223.4). Trace gravel was observed 

in the samples. One (1) sample of the material was submiUed for grain size analysis and the results are 

provided in Figure B3 in Appendix B. The soil was very moist with moisture contents ranging between 10 

and 11%. The material consistency was hard with N values greater than 100. 

3.2.7. Sand 

A local sand layer was at the base of Borehole 24 from 6.4 to 6.6 m depth (Elev. 232.9 to 232.7). The soil 

layer contained trace gravel. The material was wet with a moisture content of 14%. The N value was 19 

and the soil was compact.  
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3.2.8. Inferred Bedrock 

Inferred bedrock was encountered below the glacial �ll in Borehole 24 at a depth of 7.6 m below grade  

(Elev. 228.3). The bedrock extended beyond the depth of the inves�ga�on and was described as highly 

weathered grey shale. The N values were all greater than 50 blows. Based on the recovered split spoon 

sample, it is inferred that the bedrock is of the Georgian Bay Forma�on.  

3.3. Groundwater 

Unstabilized groundwater level measurements and cave measurements were taken upon the comple�on 

of drilling of each borehole as shown on the borehole logs in Appendix A. These measurements were taken 

to provide a rough es�mate of the possible excava�on and temporary groundwater control 

constructability considera�ons that may arise. Most boreholes were ouViUed with a monitoring well with 

50 mm diameter pipe and 1.5 m long screen. Monitoring well configura�on and groundwater observa�ons 

are noted on the borehole logs in Appendix A and summarized in the table below. 

Table 3-1. Groundwater Levels 

Borehole Depth of Cave / Elev. 

Unstabilized 

Groundwater Level  

Depth / Elev. 

Groundwater Table, 

Dec 16, 2024 

Depth / Elev.  

1-D Open 4.5/ 237.8 0.5 / 241.8 

1-S Open Dry 0.6 / 241.7 

2 Open Dry N/A 

3-D Open Dry 0.2 / 247.6 

3-S Open Dry 0.2 / 247.6 

4-D Open Dry 0.7 / 245.6 

4-S Open Dry 0.7 / 245.6 

5 Open Dry 3.3 / 238.4 

6 Open Dry N/A 

7 Open Dry 2.4 / 241.2 

8 Open Dry N/A 

9 Open Dry N/A 

10 Open Dry N/A 

11-D Open Dry 3.4 / 237.3 

11-S Open Dry 0.4 / 240.3 

12-D Open Dry 0.5 / 246.3 

12-S Open Dry 0.5 / 246.3 

13-D Open Dry 0.6 / 239.5 

13-S Open Dry 0.6 / 239.5 

14-D Open Dry 0.5 / 234.2 

14-S Open Dry 1.5 / 233.3 

15 Open Dry N/A 

16 Open Dry 0.9 / 241.8 

17-D Open Dry 0.1 / 244.6 

17-S Open Dry 0.6 / 244.1 
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Borehole Depth of Cave / Elev. 

Unstabilized 

Groundwater Level  

Depth / Elev. 

Groundwater Table, 

Dec 16, 2024 

Depth / Elev.  

18-D Open Dry 0.8 / 239.6 

18-S Open Dry 1.4 / 239.1 

19 Open Dry 0.5 / 238.8 

20 5.7 / 233.6 5.4 / 233.9 N/A 

21 Open Dry N/A 

22-D Open Dry 0.5 / 233.1 

22-S Open Dry 1.7 / 231.9 

23 Open Dry 2.0 / 236.7 

24 Open 2.4 / 233.5 1.9 / 234.0 

25 5.7 / 226.5 Dry N/A 

26-D Open Dry 1.3 / 226.8  

26-S Open Dry 1.9 / 226.2 

101 Open Dry 1.7 / 238.5 

102 Open Dry  4.8 / 234.6 

201 Open Dry 5.6 / 234.1 

202 Open Dry 3.6 / 235.7 

203 Open Dry 5.9 / 240.4 

204 Open Dry Dry 

205 Open Dry Dry 

206 Open Dry 6.0 / 234.6 

207D Open Dry 8.6 / 224.7 

207S Open Dry Dry 

208 Open Dry 8.3 / 224.4 

209 Open Dry 5.4 / 228.4 

210 Open Dry N/A 

211 Open Dry Dry 

212 Open Dry 5.7 / 234.1 

213 Open Dry N/A 

214 Open Dry Dry 

215 Open Dry 6.4 / 223.6 

216 Open Dry 3.0 / 232.6 

217 Open Dry N/A 

218 Open Dry 3.3 / 227.0 

Groundwater was not encountered during or upon comple�on of drilling in the boreholes for the most 

part. The stabilized groundwater levels ranged from 0.1 to 8.6 m (Elev. 224.76 to 247.6) on  

December 16, 2024. Of note, the water levels in the more recent wells are typically deeper which confirms 

the very slow seepage/high impermeability of the typically clayey soil at the site. 

Groundwater levels are expected to show seasonal fluctua�ons and vary in response to prevailing climate 

condi�ons. Addi�onal groundwater considera�on are provided in GEI’s hydrogeological report under 

separate cover.  
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4. Engineering Design Parameters & Analysis 

The Global Proper�es Inc. lands comprise five (5) parcels consis�ng mostly of farmland with some 

residen�al dwellings, barns, and other structures, and is approximately 170 ha in size. Four (4) of the 

proper�es are connected/adjacent to each other in the northern part of the WVSP lands. The fiSh smaller 

property (26 ha) is slightly separated to the south of the larger group of four proper�es. The proposed 

Highway 413 corridor runs through the northern part of the WVSP area. The lands have about 15 to 20 m 

of relief. An aerial image of the Global Proper�es Inc. lands is provided in Figure 2A.  

It is understood that the fiSh smaller separate southern parcel (26 ha) is not part of the current submission 

but has been included in this report to aid with ongoing/future design and for completeness.  

DraS Plan of Subdivision is progressing for the Global Proper�es Inc. lands. The civil engineer (David 

Schaeffer Engineering Ltd., DSEL) provided the preliminary drawings for grading and other features in the 

draS FSR report, dated January 2025.  

It is understood that most of the site will consist of low-rise residen�al dwellings and associated roadways. 

Connec�on to municipal servicing is proposed. Three (3) SWM facili�es are shown in the eastern and 

western sides of the site (pond adjacent to MTO lands not included). The southern part of the site (fiSh 

smaller separate parcel) is currently within a planned urban corridor that is understood to consist of 

midrise residen�al buildings that could have two levels of underground parking/basements. 

As noted above the parcels of land are part of the WVSP Area. GEI conducted some preliminary 

geotechnical and hydrogeological work for this larger project as part of the WVSP Phase 1 Local 

Subwatershed Study (LSS). The previously completed inves�ga�on on the parcels was incorporated into 

the fieldwork program for this specific inves�ga�on and this report. In addi�on, a previous geotechnical 

inves�ga�on and report was carried out by Others on one of the Global Proper�es Inc. parcels and the 

applicable boreholes have also been incorporated into this report. 

It is noted that the recommenda�ons provided in this report are to support draS plan of subdivision and 

must be considered preliminary in nature due to the current uncertainty of the design for the project. As 

the design progresses, addi�onal geotechnical review and input may be required which might necessitate 

the need for addi�onal inves�ga�on (e.g. boreholes and monitoring wells) and/or analysis. 

4.1. Site Grading 

Preliminary grading plans where in the FSR and show cut and fill of about 2 m, typically to 3.0 m. It is 

understood that the grading concept is to achieve a material balance as best as possible. Engineered fill 

will be required in fill areas that are required to support structures to mi�gate seUlement issues.  

The topsoil, earth fill, and localized areas of weak or weathered/disturbed na�ve soil directly below the 

fill/topsoil are unsuitable to support founda�ons. In this regard, in building areas, it is recommended to 

strip the topsoil and stockpile separately then sub-excavate the exis�ng weathered/disturbed na�ve soil 

(typically about 0.8 to 1.5 m depth, locally as deep as 2.3 and 3.0 m). The exposed competent na�ve soil 

subgrade must be compacted and inspected prior to engineered fill placement up to the desired grade. 
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Foo�ngs would be supported by na�ve soil and/or the engineered fill and the floor slabs would be 

supported by the engineered fill. Sec�on 4.1.1 below contains detailed informa�on on engineered fill 

construc�on. 

4.1.1. Engineered Fill 

GEI defines “engineered fill” as material that will support founda�ons, and which is placed and compacted 

in a specified and controlled manner under full-�me supervision of geotechnical engineering staff.  

Engineered fill will be placed to raise grades at the site or backfill the exis�ng site. The full depth of topsoil 

or weathered/disturbed soil must be fully removed down to competent na�ve soil. As noted above, the 

weathered/disturbed soil typically extended to 0.8 to 1.5 m depth (locally down as deep as 2.3 and  

3.0 m) and must be removed. It is noted that areas of thicker earth fill or greater depth of sub-excava�on 

could be encountered during construc�on, since the site is currently a farm field, and uncontrolled historic 

filling may have occurred to level the site. The exposed subgrade soil must be proof-rolled and inspected 

by the geotechnical engineer to ensure all unsuitable material (e.g., organics, weak or soS soil, weathered 

/ disturbed soil, deleterious materials and exis�ng fill) is removed from the engineered fill footprint. Any 

unsuitable areas must be further sub-excavated to an approved subgrade. 

Once the subgrade is approved, engineered fill can be placed. Engineered fill must be placed under the 

full-�me supervision of a geotechnical engineer as required in the Ontario Building Code. The engineered 

fill may consist of excavated on-site inorganic soils provided they have been moisture condi�oned to a 

moisture content within 2% of op�mum moisture content and do not contain organics, topsoil or 

deleterious material. It is noted that the soil is predominately clayey in nature and drying out may take 

some �me and the schedule will need to be adjusted to accommodate this. It is recommended that 

imported soil consist of OPSS.MUNI 1010 Granular B or Select Subgrade Material (SSM) and first be u�lized 

in building areas leaving the site soil for landscaped, SWM or road areas. Engineered fill must be placed in 

loose liSs of 200 mm or less and compacted to a targeted 100% SPmdd in building areas (minimum  

98% SPmdd) and 95% SPmdd in servicing or pavement areas. The upper 1 m of engineered fill placed 

below pavement subgrades should be compacted to 98% SPmdd. 

In wet subgrade areas, the first liS of engineered fill shall consist of 400 mm of Granular B Type II 

(OPSS.MUNI 1010). This will help to bridge the weaker subgrade and improve the ability to achieve the 

compac�on specifica�ons for subsequent engineered fill liSs.  

The engineered fill must extend a minimum of 1 m out from all sides of the founda�ons and extend at a 1 

horizontal to 1 ver�cal slope (1H:1V) down to the exposed subgrade. A typical detail for engineered fill 

pad dimensioning is included in Appendix C. 
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4.2. Foundation Design 

4.2.1. Foundations on Native Soil 

As noted earlier, grading plans were not complete at the �me of this report, however it is understood that 

the grading concept is to achieve a material balance as best as possible and in order to achieve this, in 

general, the site will have cut/fill to about 2 m, locally as much as 3 m.  

Low rise founda�ons at this site may be constructed as conven�onal shallow spread and strip foo�ng 

founda�ons that bear on the undisturbed na�ve soil, below the topsoil and disturbed/weathered zone. 

Foo�ngs founded on the na�ve undisturbed soil can be designed for a geotechnical bearing resistance at 

SLS of 150 kPa and a factored ul�mate geotechnical bearing resistance at ULS of 225 kPa. The geotechnical 

resistance at SLS is for 25 mm or less of total seUlement.  

The Urban Corridor (fourth smaller property to the south) may have mid-rise buildings with as many as 

two underground levels with resul�ng founda�ons an�cipated about 6 m or more below exis�ng grade. 

Based on Boreholes 24 to 26 and 215 to 218, for preliminary purposes, when founda�ons are 6 m or more 

below the exis�ng grade, a geotechnical bearing resistance at SLS of 300 kPa and a factored ul�mate 

geotechnical bearing resistance at ULS of 450 kPa can be adopted for design. Higher bearing resistances 

are generally available at depth and can be confirmed when grades/foo�ng levels are established.   

Final foo�ng eleva�ons must be reviewed by geotechnical personnel from GEI to confirm bearing capacity 

values. The final site configura�on must also be reviewed by GEI to assess the poten�al for foo�ngs to be 

founded on different soil subgrades, and to assess the poten�al for differen�al seUlement. It is 

recommended that all founda�ons be set on the same soil subgrade wherever possible, to reduce the 

poten�al for differen�al seUlement. 

4.2.2. Foundations on Engineered Fill  

If the founda�ons are supported on an engineered fill pad, constructed as discussed in Sec�on 4.1.1, the 

spread or strip foo�ngs can be designed using the same geotechnical bearing resistance at SLS and 

factored ul�mate geotechnical resistance at ULS as the underlying na�ve soil to a maximum of 150 kPa at 

SLS and 225 kPa at ULS.  

It is recommended that nominal reinforcing steel for s�ffening of the founda�on walls made on engineered 

fill be provided to help mi�gate minor cracking due to minor differen�al seUlement. The reinforcing steel 

in the poured concrete founda�on walls may consist of 2-15M bars con�nuous at the top of the founda�on 

wall, and 2-15M bars con�nuous at the boUom of the founda�on walls. Typically, these bars are placed 

100 to 200 mm from the top or boUom of the founda�on wall, respec�vely. The reinforcing steel should 

extend a minimum of 3 m past any transi�on zones between engineered fill and na�ve soil. A typical 

reinforcing steel detail for founda�on walls placed on engineered fill is provided within Appendix C. The 

recommended nominal reinforcing steel should not be considered a structural design. The need for 

different or addi�onal reinforcement should be reviewed by a structural engineer to ensure the original 

structural design intent of the structure is maintained. 
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4.2.3. General Foundation Considerations 

All foo�ngs exposed to ambient air temperature throughout the year must be provided with a minimum 

of 1.2 m of earth cover or equivalent insula�on for frost protec�on (25 mm of polystyrene insula�on is 

equivalent to 300 mm of soil cover). The minimum strip and spread foo�ng widths to be used shall be 

dictated as per the Ontario Building Code, regardless of loading considera�ons. Foo�ngs stepped from one 

level to another must be at a slope not exceeding 7V:10H.  

The founda�on design parameters provided above are predicated on the assump�on that the founda�on 

subgrade surface is undisturbed, and that all deleterious, topsoil, soSened, disturbed, organic, and caved 

material is removed. The founda�on excava�on must be done in such a way that groundwater is controlled 

to prevent any disturbance to the founda�on base. Temporary groundwater control during construc�on is 

discussed in Sec�on 5.2. 

The founda�on subgrade must be reviewed by the geotechnical engineer prior to concrete placement to 

ensure the founda�on design parameters provided are applicable, and to provide remedial 

recommenda�ons if necessary. If the founda�on excava�on will be open for a prolonged period of �me, 

the founda�on subgrade should be protected with a skim coat of lean mix concrete (applied immediately 

aSer inspec�on by the geotechnical engineer), to ensure that no deteriora�on will occur due to weather 

effects. 

4.3. Seismic Site Classification  

The 2024 Ontario Building Code came into effect on January 1, 2025, and notable amendments to the 

2012 Building Code pertaining to the seismic site classifica�on are listed below: 

 As per sec�on 4.1.8.4, Site Proper�es, OBC 2024, the site designa�on shall be determined from 

Table 4.1.8.4.-A using the average shear wave velocity, Vs30, calculated from in situ 

measurements of shear wave velocity. 

 Where Vs30 calculated from in situ measurements is not available, the site designa�on shall be 

Xs, where S is the Site Class determined using the energy-corrected average standard 

penetra�on resistance, N60, or the average undrained shear strength, Su, in accordance with 

Table 4.1.8.4,-B, N60 and Su being calculated based on ra�onal analysis. 

There have been no shear wave velocity measurements carried out at the site and therefore, SPT ‘N’ values 

are used to determine the site classifica�on. Table 4.1.8.4.-B Site Classes, S, for Site Designa�on XS in  

OBC 2024 indicates that site class “S” should be determined from the average ground profile 

characteris�cs in the top 30 m. The na�ve soils encountered below the site that will support founda�ons 

generally consist of very s�ff to hard cohesive soils, or compact to very dense cohesionless soils, with 

average SPT “N” Values of greater than 15 but less than 50. Based on the known soil condi�ons, the Site 

Designa�on for the Site is “XD” corresponding to Site Class D as per Table 4.1.8.4.-B. Shear wave velocity 

measurements can be considered to poten�ally improve upon the Site Designa�on if requested. 
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4.4. Earth Pressure Design Parameters  

Where basements are incorporated, the underground basement walls must be designed to resist 

unbalanced lateral earth pressures imparted from the weight of adjacent soils. Lateral earth pressures are 

calculated using the following equa�on: 

� = ���� + �	 

 where,  P =  the horizontal pressure at depth, h (m) 

 K =  the earth pressure coefficient (dimensionless) 

 h = depth below ground surface (m) 

 � =  the bulk unit weight of soil, (kN/m3) 

 q =  surcharge loading (kPa) 

The above equa�on assumes that a drainage system is present which prevents the buildup of any 

hydrosta�c pressure behind the structure subjected to the unbalanced lateral earth pressures. If this is not 

the case, the equa�on must be revised to also incorporate the submerged unit weight of the soil mul�plied 

by the earth pressure coefficient, in addi�on to the water pressure itself. 

The values for use in the design of structures subjected to unbalanced lateral earth pressures at this site 

are as follows and assumes that earthworks and grading have taken place to remove any weak poor soil in 

the building loca�ons. 

Table 4-1. Earth Pressure Values  

Soil Type 
γ - Bulk Unit 

Weight (kN/m3) 

φ - Fric=on 

Angle 

(degrees) 

Earth Pressure Coefficient (dimensionless) 

Ka - Ac=ve  Ko – At-Rest  Kp - Passive  

Granular ‘B’  

(OPSS.MUNI 1010) 
21.0 32 0.31 0.47 3.25 

Engineered Fill / 

Very s�ff to Hard 

Na�ve Soil 

20.0 30 0.33 0.50 3.0 

The calcula�on of the earth pressure coefficients is based on Rankine theory, which provides a 

conserva�ve es�mate as no fric�on between the soil and the structure is accounted for. The earth pressure 

coefficients provided above are applicable for flat ground surfaces beyond the structure and must be 

revised for sloping ground surfaces.   

The earth pressure coefficients referenced within the above table are a func�on of the fric�on angle of 

the adjacent soil, and both the degree and direc�on of movement of the structure subjected to 

unbalanced lateral earth pressures. For structures that are restrained at the top (such as basement walls), 

the at-rest earth pressure coefficient will apply. For structures that allow for 0.1 to 1% of movement away 

from the soil (such as unrestrained retaining walls), the full ac�ve earth pressure coefficient will apply. For 

structures that allow for 1 to 10% of movement into the soil, the full passive earth pressure coefficient will 

apply. The percentage movement is based on the height of the structure. 
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Other types of structures such as shoring walls with mul�ple rows of �ebacks and soil nail walls are subject 

to different loading condi�ons and must be analyzed separately. 

4.5. Floor Slabs 

The na�ve soils or engineered fill are suitable to support lightly loaded residen�al slabs or building 

basement. Topsoil, vegeta�on, organics, soS or weak soil, weathered/disturbed and other soil containing 

organics, excessive moisture, or deleterious materials are not suitable to support floor slabs.  

The exposed na�ve subgrade/top of the engineered fill must be proof-rolled and inspected by the 

geotechnical engineer. If any soS or weak subgrade areas are iden�fied, or if there are areas containing 

excessive amounts of deleterious/organic material, they must be locally sub-excavated and backfilled with 

approved site earth fill or imported granular material and compacted to a minimum of 98% SPmdd within 

2% op�mum moisture content.  

It is necessary that the floor slabs must be provided with a capillary moisture barrier and drainage layer. 

This is made by placing the concrete slab on a minimum 200 mm layer of 19 mm clear stone  

(OPSS.MUNI 1004) compacted by vibra�on to a dense state. The upper 50 mm of clear stone can be 

replaced with 19 mm crusher run limestone for a working surface. The clear stone and a cohesionless 

subgrade must be separated by a geotex�le such as Terrafix 270R (or approved equivalent) to prevent the 

migra�on of fines into the clear stone layer which could result in loss of support for the slab. Alterna�vely, 

Granular A (OPSS.MUNI 1010) compacted to 100% SPmdd can be u�lized without filter cloth. 

4.6. Basement Drainage 

Where basements are constructed, all basement founda�on walls must be provided with damp-proofing 

provisions in conformance to the Ontario Building Code. Backfill along the founda�on wall must consist of 

Granular ‘B’ Type I (OPSS.MUNI 1010) for a minimum lateral distance of 600 mm out from the founda�on 

wall. Alterna�vely, if a filtered cellular drainage media is provided adjacent to the founda�on wall, the 

backfill may consist of common earth fill.  

The Town of Caledon engineering standards do not specify a minimum clearance between basement slabs 

and the seasonal high groundwater table. Although the Town does not have a minimum clearance 

requirement for foo�ngs above the high groundwater level, GEI s�ll recommends maintaining a 0.5 m 

separa�on from the seasonal high groundwater table and the underside of basement slabs, as best as 

possible, to reduce long-term risk of basements flooding, based on our experience with other 

municipali�es and general industry standards.   

If basement levels are set into the prevailing groundwater table an underfloor drainage can be provided, 

yet it is possible that house perimeter drainage issues may occur in the future (e.g., sump pump failure, 

blockage of drainage pipes, etc.), which would lead to poten�al founda�on cracking and basement 

flooding. Basements can poten�ally be set below the groundwater table provided these risks are fully 

acknowledged by the builder / owner.  

For buildings with basements, a perimeter drainage system must be installed that will remove any water 

that infiltrates into the building backfill, to ensure that any water does not infiltrate into the basement. 
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The perimeter drains must consist of minimum 100 mm diameter perforated pipes wrapped in filter socks, 

sufficiently covered on all sides by 19 mm clear stone. Perimeter drains should be directed to the sump 

underneath the basement floor in solid pipes so as not to surcharge the underfloor drainage layer with 

water. It is recommended that basements be established a minimum of 0.5 m above the seasonal high 

groundwater level such that underfloor drainage is not required. Where the underside of basement slabs 

are less than 0.5 m above the seasonal groundwater level (or within the groundwater), perforated subfloor 

drainage pipe is also recommended at 6 m spacing for each building along the short axis of the building at 

this �me. Further design details can be provided when grading has been established. All sump pumps 

should be on emergency power for redundancy in case of a power outage. A typical basement drainage 

detail is included in Appendix C.  

For new structures that will be slab-on-grade with no basement levels, perimeter and under-slab drainage 

at the founda�on level is not required, provided that the underside of the concrete slab is at least 200 mm 

above the prevailing grade of the site and the surrounding surfaces slope away from the building at a 

gradient of at least 2% to promote surface water run-off and to reduce groundwater infiltra�on adjacent 

to founda�ons. To minimize infiltra�on of surface water, the upper 150 mm of backfill should comprise 

rela�vely impervious/cohesive compacted soil material. 

4.7. Site Servicing  

The proposed development will be serviced with municipal u�li�es. Inverts are assumed to extend as deep 

as 5 to 6 m below exis�ng grade for purposes of this report. 

4.7.1. Bedding  

The type of material and depth of granular bedding below the pipe will, to some extent, depend on the 

method of construc�on used by the contractor. Pipe bedding for flexible pipes should follow the 

requirements in OPSD 802.010 or applicable municipal standards. Pipe bedding for rigid pipes should 

follow the requirements in OPSD 802.030 to 802.032 or applicable municipal standards. 

A subgrade consis�ng of the na�ve cohesionless soils or engineered fill at the site will provide adequate 

support for pipes with the bedding requirements as laid out in the above referenced OPS drawings. Where 

disturbance of the trench base has occurred from groundwater seepage, construc�on traffic, etc., or if  

in-situ fill is present at the invert level, the material should be sub-excavated and replaced with suitably 

compacted granular bedding. If weak zones are encountered, addi�onal bedding materials and differing 

construc�on prac�ces may be required and should be determined during construc�on. Any zones of peat 

or organic soil should be sub-excavated and replaced with approved earth fill or imported granular 

material compacted to 95% SPmdd. Details on temporary groundwater control are provided in Sec�on 5.2.  

Regardless of whether flexible or rigid pipes are implemented, granular bedding and cover material should 

consist of a well graded, free draining material, such as Granular “A” (OPSS.MUNI 1010). All granular 

bedding must be compacted to a minimum of 95% SPmdd. 
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4.7.2. Backfill 

Excavated na�ve cohesionless soils may be re-used as backfill in trenches, provided the soil is moisture 

condi�oned so that the moisture content is within 2% of op�mum. Addi�onal soil compac�on details are 

provided in Sec�on 5.3. The backfill should be compacted to a minimum of 95% SPmdd, and where the 

trenches are below future roadways, the backfill must achieve 98% SPmdd within 1 m of pavement 

subgrades (Town of Caledon requirements). In confined areas the layer thickness will have to be reduced 

to u�lize smaller compac�on equipment efficiently or by using granular material instead of locally sourced 

fill. Any backfill that is frozen, contains a high percentage of organic material (topsoil, peat, etc.) or 

moisture, or has otherwise unsuitable deleterious inclusion should not be used as backfill. The maximum 

cobble or boulder size should not exceed half of the loose liS thickness (i.e., all par�cles with a diameter 

greater than 100 mm should be removed). Where cohesive soils are u�lized as backfill a sheepsfoot 

compactor will be required. Moisture content condi�oning may also be required and scheduling adjusted 

to suit. Some cohesive may not dry and can be u�lized in landscaped areas.   

Where trenches are within the traveled por�ons of a roadway, backfill within the frost penetra�on depth 

of 1.2 m should consist of na�ve, non-organic, excavated material consistent with the soils surrounding 

the trench. If this technique is not undertaken, then frequently problems arise with yearly differen�al frost 

heave movements between the trench backfill and the adjacent na�ve soil. This would occur, for example, 

if imported granular material is used to backfill trenches which is less suscep�ble to frost effects compared 

to the na�ve soils on site. Alterna�vely, if different soil is used as the backfill due to issues with achieving 

compac�on, a frost taper of 10H:1V can be implemented to help mi�gate the poten�al for differen�al 

seUlement and frost heave. 

4.8. Pavement Design 

The residen�al development will feature a network of roads comprising main access roads and lower 

volume residen�al roads.  

4.8.1. Subgrade Preparation 

Considering the grading proposed, comprising cut and fill of the predominately clayey soil at the site, it is 

assumed that the pavement subgrade will likely consist of the clay and silt glacial �ll. Based on this the 

pavement subgrade will comprise material with typically moderate to high frost suscep�bility.   

The pavement subgrade must be inspected and approved by the geotechnical engineer at the �me of 

construc�on. The exposed pavement subgrade should be compacted to a minimum of 95% SPmdd. If any 

soS or weak subgrade areas are iden�fied, or if there are areas containing excessive amounts of moisture 

or deleterious/organic material, they must be locally sub-excavated and backfilled with approved clean 

earth fill or imported granular material and compacted to a minimum of 95% SPmdd.  

The long-term performance of the pavement structure is highly dependent upon the subgrade support 

condi�ons. Stringent construc�on control procedures must be maintained to ensure that uniform 

subgrade moisture and density condi�ons are achieved as much as possible when fill is placed, and the 

subgrade is not disturbed or weakened aSer it is exposed. 
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4.8.2. Drainage 

Control of surface water is an important factor in achieving a good pavement life. The need for adequate 

subgrade drainage cannot be over-emphasized. The subgrade must be free of depressions and sloped  

(at a minimum grade of 2 percent) to provide effec�ve drainage toward subgrade drains. Grading adjacent 

to pavement areas should be designed to ensure that water is not allowed to pond adjacent to the outside 

edges of the pavement.  

Con�nuous pavement subdrains should be provided along the edges of the pavement and drained into 

respec�ve catch basins to facilitate drainage of the subgrade and the granular materials. The subdrain 

invert should be maintained at least 0.3 m below subgrade level. To minimize the problems of differen�al 

movement between the pavement and catch basins/manhole due to frost ac�on, the backfill around the 

structures should consist of free-draining OPSS Granular B. Typical pavement drainage details are provided 

in Appendix C. 

4.8.3. Pavement Structure 

The traffic volumes for the roads were not known at this �me and can be established at later date to 

confirm the designs.  

There are two (2) different types of pavements that are likely required and need to be designed for:  

 Light duty: Includes driveways and parking lots and lower volume residen�al roads with lighter 

traffic that will not see frequent heavy traffic loads such as buses, delivery, or fire trucks, etc., and 

will mostly service small vehicles such as cars or pickup trucks.  

 Heavy Duty: Includes areas and main roads with higher traffic volumes and are designated for 

busses and fire truck routes, or will see frequent heavy traffic loads from trucks 

The industry pavement design methods are based on a design life of 15 to 20 years for typical weather 

condi�ons depending on actual traffic volumes. The following pavement thickness design is provided on 

the above noted considera�ons and will need confirma�on once the traffic volumes are established, as 

noted above. 

Table 4-2. Pavement Design  

Pavement Layer 
Compac=on 

Requirement 

Min. Component Thickness (mm) 

Light Duty Heavy Duty 

Surface Course Asphal�c Concrete: 

HL3 (OPSS 1150) with PG 58-28 Asphalt 

Cement (OPSS.MUNI 1101) 92% MRD 

(OPSS.MUNI 310) 

40 mm 40 mm 

Binder Course Asphal�c Concrete:  

HL8 (OPSS 1150) or HDBC with  

PG 58-28 Asphalt Cement (OPSS.MUNI 1101) 

60 mm 90 mm 

Base Course:  

Granular A (OPSS.MUNI 1010) 100% SPmdd  

(OPSS. MUNI 501) 

150 mm 150 mm 

Subbase Course:  

Granular B Type I (OPSS.MUNI 1010) 
350 mm 500 mm 
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The pavement structures should be reviewed by GEI once detailed design informa�on is available for the 

site. 

The granular materials should be placed in liSs 200 mm thick or less and be compacted to a minimum of 

100% SPmdd for both granular base and subbase. The granular and asphalt pavement materials and their 

placement should conform to OPSS.MUNI 310, 501, 1010 and 1150.  

If the pavement construc�on occurs in wet, winter, or inclement weather, it may be necessary to provide 

addi�onal subgrade support for heavy construc�on traffic by increasing the thickness of the granular 

subbase, base or both subject to review by GEI. Further, traffic areas for construc�on equipment may 

experience unstable subgrade condi�ons. These areas may be stabilized u�lizing addi�onal thickness of 

granular materials or geogrid. 

It should be noted that in addi�on to adherence of the above pavement design recommenda�ons, a close 

control on the pavement construc�on process will also be required in order to obtain the desired 

pavement life. Therefore, it is recommended that regular inspec�on and tes�ng should be conducted 

during the pavement construc�on to confirm material quality, thickness, and to ensure adequate 

compac�on. 

Frost tapers of 10H:1V should be implemented between areas of differing pavement thickness and �e-in 

areas to exis�ng pavement.  

Smooth transi�ons are required in all areas where the new pavement meets the exis�ng asphalt surface. 

Asphalt joints shall follow OPSS.MUNI 310. Longitudinal asphalt joints should be milled into the exis�ng 

asphalt a minimum 0.5 m for each liS. Transverse joint shall be milled into the exis�ng asphalt a minimum 

0.5 m for each liS. Successive joints should be staggered. 

4.9. Stormwater Management Pond 

The current site plan shows Three (3) SWM facili�es are shown in the eastern and western sides of the 

site (pond adjacent to MTO lands not included).  

The general concept plans are shown in the DraS FSR. The SWM facili�es are typically along the perimeter 

of the site, where excava�on to as much as 5 to 6 m depth will be required to achieve the pond boUoms. 

Some locate area will require berms. The predominate clay and silt �ll soil at the site is expected in most 

pond areas as na�ve or as engineered fill. Groundwater is not expected to be a concern during 

construc�on due to the nature of the clayey soil. 

4.9.1. General Construction Considerations 

General excava�on and temporary groundwater control construc�on considera�ons are provided with 

Sec�on 5.0 of this report and generally would apply to the construc�on of the SWM ponds. 

The steepest recommended pond slope inclina�on is 4H:1V and should follow the design guidelines of the 

local municipality.  



Geotechnical Inves�ga�on and Report 

Proposed Residen�al Development 

Solmar Lands, Wildfield Village, Town of Caledon, Ontario 

January 30, 2025, Proj. No.: 2408195 

GEI Consultants Canada Ltd.   19 

It is recommended that any piping or trenching in the area of the pond should be provided with seepage 

cut-off collars (clay plugs, concrete plugs, or other barriers) to protect against water seepage through the 

pipe bedding and backfill. 

Pond berms above grade will have to be constructed as engineered fill compacted to minimum 98% 

SPmdd, constructed as described earlier in the report. The material for the berm may vary depending on 

liner requirements and any “dam” requirements.  

4.9.2. Pond Slope Surface Treatment 

The final slope surface and all bare or exposed areas (where applicable) should be provided with suitable 

vegeta�on cover or erosion protec�on. The sloped surface should be provided with a layer of topsoil 

(minimum 100 mm thick) and should be hydro-seeded with a grass mixture and mulch. If seeded, during 

the first 2 to 3 years, the surface cover of topsoil and seeding may require periodic maintenance un�l the 

vegeta�on becomes well established. It is recommended that erosion neZng/erosion control blankets be 

staked on the slope surface for erosion protec�on (including the inside slope above the water level). 

Periodic fluctua�ons in the pond water level will make inside slopes suscep�ble to minor sheet and rill 

erosion over extended periods of exposure if these slopes remain bare and without vegeta�on, even with 

4H:1V side slopes proposed. Occasional maintenance and repair of the inside bare pond slopes (and 

removal of accumulated sediment in the base) will be required. The inside slopes of the pond could be 

covered with an erosion control product to reduce the amount of maintenance. The covering may consist 

of a vegetated geo-web system, inclusion of erosion control blankets/turf reinforcement mats, rip-rap or 

local field stones. 

4.9.3. Liner Considerations 

Depending on the type of SWM pond that is planned, a liner may be require if a permanent pool is 

proposed. The liner should be placed along the en�re pond boUom and extend a minimum of 1.0 m above 

the permanent pool eleva�on. Depending on the eleva�on of the groundwater table rela�ve to the pond, 

the liner may also need to extend sufficiently above the seasonal high groundwater table to prevent 

groundwater seepage into the pond. The liner may consist of a natural soil material (such as clay), a 

synthe�c membrane liner (such as a High-Density Polyethylene, Geo-synthe�c Clay Liner, or PVC), a 

concrete liner, or a combina�on thereof. Details can be provided when the design has progressed.   

The site soil may be suitable as a liner material subject to further laboratory tes�ng prior to and during 

construc�on.  

A layer of rip-rap 0.5 m thick is usually recommended above the liner to “warn” future SWM pond clearing 

contractors of the boUom of the forebay or main cells / top of the liner to prevent damage. 

The liner system must be designed to withstand upliS pressure due to hydrosta�c head at the base of the 

liner for the worse-case condi�on when the pond is emp�ed for cleaning and maintenance ac�vi�es. UpliS 

pressure can be assessed and reviewed when design details are established. 
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5. Constructability Considerations 

5.1. Excavations 

At this �me, excava�ons for the project site are an�cipated to be about 5.0 to 6.0 m below exis�ng grade 

to account for house founda�ons, services and SWM pond and grading, locally deeper for underground 

garage/levels in the midrise areas. Below the surficial topsoil, excava�ons will encounter the 

weathered/disturbed soil over the major glacial �ll deposit. Harder digging and cobble and boulders will 

be encountered in the glacial �ll deposit. 

Excava�ons must be carried out in accordance with the Occupa�onal Health and Safety Act, Ontario 

Regula�on 213/91 (as amended), Construc�on Projects, Part III - Excava�ons, Sec�on 222 through 242. 

Where workers must enter a trench or excava�on the soil must be suitably sloped and/or braced in 

accordance with the OHSA. These regula�ons designate four (4) broad classifica�ons of soils to s�pulate 

appropriate measures for excava�on safety. If more than one soil type is encountered in an excava�on, 

the most conserva�ve soil type must be followed for sloping the sidewalls of the excava�on. Excava�ons 

for the site should be completed considering a Type 3 soil geometry, 1H:1V from the base of the 

excava�on, assuming the groundwater is controlled as noted in the sext sec�on.   

Excava�on sidewalls will need to be con�nuously reviewed for evidence of instability and groundwater 

seepage, par�cularly following periods of heavy rain or thawing. When required, remedial ac�on must be 

taken to ensure the con�nued stability of excava�on slopes and the safety of the workers.     

Minimum support system requirements for steeper excava�ons are s�pulated in Sec�ons 235 through 238 

and 241 of the OHSA and include provisions for �mbering, shoring and moveable trench boxes. To reduce 

the poten�al for instability of the trench excava�ons, materials excavated from the service trenches and/or 

other fill materials, or heavy equipment should not be placed near the crest of the trench excava�ons. 

It is important to note that soils encountered in the construc�on excava�ons may vary significantly across 

the site. Our soil classifica�ons are based solely on the materials encountered in the boreholes advanced 

on site. The contractor should verify that similar condi�ons exist throughout the proposed area of 

excava�on. If different subsurface condi�ons are encountered at the �me of construc�on, we recommend 

that GEI be contacted immediately to evaluate the condi�ons encountered. 

5.2. Temporary Construction Groundwater Control 

As noted above, excava�ons for the project site are an�cipated to be about 5.0 to 6.0 m below exis�ng 

grade to account for house founda�ons, services and SWM pond and grading, locally deeper for 

underground garage/levels in the poten�al midrise areas.  

Groundwater was not encountered during or upon comple�on of drilling in the boreholes for the most 

part. The stabilized groundwater levels ranged from 0.1 to 8.6 m depth (Elev. 224.76 to 247.6) on  

December 16, 2024. Of note, the water levels in the more recent wells are typically deeper which confirms 

the very slow seepage/low permeability of the typically clayey soil at the site. 
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For excava�on depths described above, conven�onal sump pumping is typically sufficient to manage 

groundwater seepage in most excava�ons. Deeper excava�ons that intersect groundwater in more 

permeable materials like wet sand, gravel seams, or loose sand, will require mul�ple pumps, or pumps 

within sumps created with a corrugated steel pipe filled with gravel.  

The exact scenario where certain groundwater control techniques will work are directly correlated to how 

coarse/fine the na�ve soils are in an excava�on, and both the lateral and ver�cal extent of the wet 

cohesionless deposits. If the groundwater table is not controlled during construc�on, the base of the 

excava�ons will be unstable, leading to difficul�es in excava�ng and placement of pipes, foo�ngs or 

engineered fill, and providing safety for the workers. 

It is recommended to carry out the work during the dry �me of the year when the groundwater table is 

lowest, to mi�gate groundwater control measures. Also reducing the size of the excava�on that is open at 

any one �me will aid in reducing groundwater control requirements.   

GEI’s hydrogeological study under a separate cover provides further details regarding water taking analysis, 

regulatory and permiZng requirements, impact assessments, monitoring plans, etc. for the site and must 

be referenced for groundwater control considera�ons. 

5.3. Compaction Specifications 

SPmdd is the specifica�on to indicate the degree to which soil or aggregate is compacted. To achieve the 

specified SPmdd as indicated in this report, all soils or aggregates must be placed in liS thicknesses no 

greater than 200 mm. If this is not the case, only the upper por�on of the liS will be adequately compacted, 

and the lower por�on of the liS has a high probability of not mee�ng compac�on specifica�ons. In 

addi�on, industry standard equipment used to determine the degree of compac�on consists of nuclear 

densometers. These devices have an inherent limita�on in that they cannot test beyond 300 mm in depth, 

and so the degree of compac�on beyond this depth cannot be quan�ta�vely determined. 

Along with liS thickness, ensuring that the soil or aggregate is within 2% of its op�mum moisture content 

ensures that the specified compac�on can be reached. If the soil or aggregate is too dry/wet, it is either 

very difficult or impossible to reach the specified compac�on. This is especially true for when higher 

compac�on specifica�ons such as 98% and 100% SPMDD are required.  

Moisture can be increased by adding water and mixing the soil prior to re-use, blending the soil with weUer 

material, or by impor�ng soil to the site that is at op�mum and can be readily compacted.  

Moisture can be reduced by �lling or spreading out the soil to dry or blending it with drier material. In-

situ moisture contents can change based on the season and local groundwater levels and can also change 

for stockpiled material due to precipita�on. Zones of the fine-grained soil with very high moisture contents 

may find moisture condi�oning to be difficult to accomplish in short period and will require adjustments 

to scheduling to accommodate.  

In addi�on to the above compac�on specifica�ons, in any areas where compacted fill will be placed over 

the exposed na�ve soil subgrade, any loose, soS, wet, organic or unstable areas should be sub-excavated, 

and backfilled with clean earth fill or Granular ‘B’ (OPSS.MUNI 1010) compacted to a minimum of  
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95% SPmdd. This recommenda�on applies to site servicing and pavement subgrades. Backfill within 1 m 

of pavement subgrade eleva�ons must be compacted to 98% SPmdd. Where structures/buildings require 

upfilling beneath the structure the fill should be compacted to 100% SPmdd. 

5.4. Quality Verification Services 

On-site quality verifica�on services are an integral part of the geotechnical design func�on, and for 

founda�ons, engineered fill and retaining walls, are required under the Ontario Building Code. Quality 

verifica�on services are used to confirm that construc�on is being conducted in general conformance with 

the requirements as outlined in the drawings, reports and specifica�ons prepared for the proposed 

development. 

GEI can provide all the on-site quality verifica�on services outlined below: 

 Full-�me monitoring, tes�ng and inspec�on of engineered fill placement is required by the 

geotechnical engineer per the OBC.  

 Installa�on of retaining structures over 1.0 m high and related backfilling opera�ons must be field 

reviewed on a con�nuous basis by the geotechnical engineer as required in the OBC. 

 The subgrade for shallow founda�ons must be field reviewed by the geotechnical engineer per 

the OBC. 

 Full-�me monitoring of the subgrade support capabili�es, material quality, liS thickness, moisture 

content, degree of compac�on, etc. shall also be conducted by GEI for the following areas to 

ensure the recommenda�ons within this report are followed and they perform adequately in the 

long-term; 

o Slabs-on-grade; 

o Pavement structure (granular layers); and 

o Bedding/backfilling of site servicing. 

 Tes�ng of the concrete (compressive strength, slump, air content, etc.) and tes�ng of the asphalt 

(asphalt content and grada�on) are recommended to ensure that the quality of the materials 

being brought to site meet the requirements of the project. 

5.5. Site Work 

The soils found at this site will become weakened when subjected to traffic, par�cularly when wet. If there 

is site work conducted during periods of wet weather, then it can be expected that the subgrade will be 

disturbed unless an adequate granular working surface is provided to protect the integrity of the subgrade 

soils from construc�on traffic. Subgrade prepara�on works may not be adequately accomplished during 

wet weather and the project must be scheduled accordingly. The disturbance caused by the traffic can 

result in the removal of disturbed soil and use of granular fill material for site restora�on or underfloor fill 

that is not intrinsic to the project requirements. 

The most severe loading condi�ons on the subgrade may occur during construc�on. Consequently, special 

provisions such as end dumping and forward spreading of earth and aggregate fills, restricted construc�on 

lanes, and half-loads during paving and other work may be required, especially if construc�on is conducted 

during unfavourable weather. 
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If construc�on proceeds during freezing weather condi�ons, adequate temporary frost protec�on for the 

founding subgrade and concrete must be provided. The soil at this site is suscep�ble to frost damage. 

Considera�on must be given to frost effects, such as heave or soSening, on exposed soil surfaces in the 

context of this project development. 
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6. Limitations and Closure 

6.1. Limitations 

The recommenda�ons and comments provided are necessarily on-going as new informa�on of 

underground condi�ons becomes available. More specific informa�on with respect to the condi�ons 

between samples, or the lateral and ver�cal extent of materials may become apparent during excava�on 

opera�ons. The interpreta�on of the borehole informa�on must, therefore, be validated during excava�on 

opera�ons. Consequently, condi�ons not observed during this inves�ga�on may become apparent. Should 

this occur, GEI should be contacted to assess the situa�on and addi�onal tes�ng and repor�ng may be 

required.   

GEI should be retained for a general review of the final design drawings and specifica�ons to verify that 

this report has been properly interpreted and implemented. If not accorded the privilege of making this 

review, GEI will assume no responsibility for interpreta�on of the recommenda�ons in the report.   

The comments given in this report are intended only for the guidance of the design engineers.  The number 

of boreholes required to determine the localized underground condi�ons between boreholes affec�ng 

construc�on costs, techniques, sequencing, equipment, scheduling, etc. could be greater than has been 

carried out for design purposes. Contractors bidding on or undertaking the works should, in this light, 

decide on their own inves�ga�ons, as well as their own interpreta�ons of the factual borehole results, so 

that they may draw their own conclusions as to how the subsurface condi�ons may affect them. 

This report was authorized by, and prepared by GEI for, the account of Global Proper�es Inc. 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 par�es. GEI accepts no responsibility for damages, if any, suffered by any third 

party as a result of decisions made or ac�ons based on this project. 

6.2. Closure 

It is recognized that municipal/regional governing bodies, in their capacity as the planning and building 

authority under Provincial statues, will make use of and rely upon this report, cognizant of the 

limita�ons thereof, both as are expressed and implied. 

We trust this report is complete within our terms of reference, and the informa�on presented is sufficient 

for your present purposes. If you have any ques�ons, or when we may be of further assistance, please do 

not hesitate to contact our office. 
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Appendix A Borehole Logs 

Appendix A1 – GEI Borehole Logs 
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Appendix A2 – Borehole Logs from Other Consultant 
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Appendix B Geotechnical Laboratory Data 
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Appendix C Typical Details 
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