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INTRODUCTION 

This report presents the results of the global slope stability assessment carried out 

by Forward Engineering & Associates Inc. for the existing slope along the property 

located at 13286 Nunnville Road, Bolton, Ontario. 

The locations of the existing dwelling and existing slope in relation to the subject 

site is shown on the Google maps, Real Property Report and Topography Survey 

(Topography Survey) and the Site Plan, which are attached in Appendix A.   

This investigation was authorized by Mr. Adel George, the client and owner. 

PURPOSE AND SCOPE 

The objectives (purpose) of this investigation were to determine the following: 

• The extent, depth, and properties of the predominant fill/native soil strata as 

they affect the short-term and long-term stability of the slope. 

 

• The groundwater levels, where encountered. 

 

• The effects of the proposed development on the existing stability of the slope. 

To achieve the above noted objectives, the scope of work consisted of: 

1) Site reconnaissance to review the site condition. 

 

2) Review of available Water Well data. 

 

3) Review of available Topography Survey.  

 

4) Review of available geotechnical report. 

 

5) Measurement of water level(s) in available water monitoring wells. 

 

6) Carry out slope stability analysis and calculations.  

On completion of the above, an engineering analysis was carried out, and this 

summary geotechnical report was prepared. 
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PROPOSED DEVELOPMENT 

The proposed construction will consist of re-developing the lot to a residential 

subdivision, as shown on the Site Plan attached in Appendix A. 

SITE CONDITIONS 

Surface Conditions 

The Site is located at 13286 Nunnville Road, Bolton, Ontario. 

At the time of our visit, the dwelling located on the property was occupied.  

For this description, it will be assumed that the north bearing is parallel to Nunnville 

Road. 

The site condition, as observed during our site visit August 21, 2025, is presented in 

the following Table No. 1. 

Table 1 - Site Surface Observations 

East Boundaries: Nunnville Road. 

 

North Boundaries: Vacant property under development. 

 

West Boundaries: Treed slope grading down steeply in the west direction. The 

bottom of the slope was not accessible or visible at the time of 

our visit.  

 

South Boundaries: Residential dwelling. 

 

Surface Coverage: The site predominantly consists of landscaping with mature 

trees. The remainder of the site is covered by the dwelling and 

asphalt driveway. 

 

Ground Level: The topography of the site, has an overall minor grade, sloping 

down from south to north. 

A steep slope is present on the west side of the property and 

grades down in the west direction.  

 

Ditches: None observed.   
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Berms/Stockpiles: None observed. 

 

Existing Structures: • Residential dwelling (1 storey structure with walkout 

basement). 

• Retaining wall running parallel to driveway, and 

another retaining wall at rear of the dwelling. 

• Small shed at rear of dwelling.  

 

Proposed/Intended 

Land Use: 
Residential.  

 

Subsurface Conditions 

The subsurface conditions encountered at the borehole locations are shown on the 

Log of Borehole sheets, presented in Appendix A.  Since this investigation is mainly 

dealing with the slope assessment, therefore, BH-101 and BH/MW-102, which are 

drilled adjacent to the crest of the subject slope under consideration, can be 

summarized as follows: 

Topsoil/Organic Soil A layer of Topsoil/Organic soil was encountered at the 

surface of all the boreholes BH/MW-101 and BH/MW-

102, with a thickness ranging from about 300 and 150 

mm respectively. 

At the time of our investigation this layer was frozen. 

Consequently, the measurements of this layer are not 

considered accurate. 

Fill/Disturbed Soil A layer of Fill/Disturbed soil was found below the 

topsoil in borehole BH/MW-101 and extended to a 

depth of about 0.76 m below the EGSL.  

This layer consisted of brown clayey silt with traces of 

rootlets, was found in moist condition and in loose to 

compact state of packing. 

For detailed description of this layer, further 

investigation through test pits is recommended. 
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Silty Clay Till The native stratum that was encountered below the 

topsoil in BH/MW-102, or the fill/disturbed soil layer 

in BH/MW-101 consisted of a glacial deposit of Silty 

Clay Till.  The stratum extended to the underlying Silt 

Till/Clay Silt Till at a depth of about 9.14 m below 

EGSL in borehole BH/MW-101, and to the maximum 

explored depth of the borehole in BH/MW-102 at a 

depth of 6.55 m below EGSL.  

This brown and grey till stratum was found in moist to 

very moist condition and in hard consistency, then very 

to stiff consistency with the increased depth. 

Silt Till/Clayey Silt Till A stratum of Silt till/Clayey Silt Till was encountered 

below the Silty Clay stratum in borehole BH/MW-101, 

extending to the maximum depth of investigation at a 

depth of about 21.8 m below EGSL.  

This brown and grey till encountered occasional silt 

inclusions and partings. This generally moist till was 

found in hard to very stiff then to hard consistencies 

with the increased depths. 

Groundwater Groundwater level observations were made during and 

immediately upon the completion of the drilling 

investigation. The results are summarized in the 

following Table 2a, as shown: 

   

Table 2a: Groundwater &Cave-in Observations Upon Completion of Drilling 

Borehole No. 

 

Borehole 

Depth (m) 

Cave-in Depth  

Below EGSL (m) 

Groundwater Depth 

Below EGSL (m) 

BH/MW-101 
 

21.79 open dry 

BH/MW-102 
 

6.55 open dry 
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The water level in BH/MW-101 and BH/MW-102, which were equipped with a stick 

up and/or flush mounted monitoring well, was measured after the completion of the 

drilling operation and our observations are recorded and presented in the following 

Table 2b, as shown. 

 

  Table2b: Groundwater Observation about a Week after Completion of Drilling 

ID  

& Date  

of GWL Measurement 

Groundwater Depth Below EGSL  

&  

(elevation) 

BH/MW-101 

March 5, 2025 

5.57 m 
 

(239.74 m) 

BH/MW-102 

March 5, 2025 

5.18 m 
 

(241.22 m) 

It should be noted, however, that the groundwater levels are subject to seasonal 

fluctuations. Consequently, definitive information on the long-term groundwater 

levels could not be obtained at the present time. 
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SLOPE STABILITY ASSESSMENT 

Based on the available borehole information, our site observations, and the slope 

profiles obtained from the Topography Survey, a slope assessment study was carried 

out by our office to determine the line of the Long-Term Stable Top of Slope 

(LTSTOS), as detailed and presented below. 

Site and Slope Conditions 

Slope Inspection and Significant Topographic Features 

Visual inspection of the slope condition was conducted during our site visits on August 

21, 2025.   The visual inspection covered the area of the slope adjacent and along the 

subject property westerly property line.   

 

General information pertaining to the slope features such as slope profile, slope 

drainage, watercourse features, vegetation cover, erosion and slope instability features, 

and structures in the vicinity of the slope, were obtained during this inspection.   

Photographs taken during these inspections, covering general and significant features 

of the slope, are attached as Appendix C.   

Based on our site observations during our site visit, the slope conditions can be 

described as follows: 

• The slope is covered with mature trees, bushes and vegetation.   

• No tension cracks were observed at top of the slope.   

• The trees are in a reasonable vertical position.   

• In general, our field review of the slope condition suggests that the slope is in a 

stable condition with respect to global slope stability. 

Soil Strength Parameters 

Based on the encountered subsurface conditions, and well-established literature 

applicable correlations, the following estimated average soil layers 

properties/parameters derived and used for the slope stability analysis are shown in the 

following Tables 2 and 3: 
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  Table 2 – Borehole BH/MW-101 
 

(Top Elevation) and Depth 

Range of  Soil Strata 

 

Effective 

Cohesion (C’) 

(kPa) 

Effective 

Internal 

Friction 

Angle  (Ø’) 

Unit Weight 

(γt) 

(kN/m 3) 

(246.80 m) 0.0 – 0.76 m  

Fill/Disturbed Soil 

0.0 22o 17.0  

(246.04 m) 0.76 – 2.0 m  
Silty Clay Till  

(Hard) 

10.0 30o 20.0 

(244.04 m) 2.0 – 5.0 m  
Silty Clay Till  

(Very Stiff) 

10.0 30o 20.5 

(239.04 m) 5.0 – 9.14 m  
Silty Clay Till  

(Very Stiff) 

8.0 31o 21.0 

(229.90 m) 9.14 – 17.5 m  
Silt Till/Clayey Silt Till  

(Hard to Very Stiff) 

5.0 33o 22.0 

(212.40 m) 17.5 – 21.79 m  
Silt Till/Clayey Silt Till  

(Hard) 

4.0 35o 23.0 
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  Table 3 – Borehole BH/MW-102 
 

(Top Elevation) and Depth 

Range of  Soil Strata 

 

Effective 

Cohesion (C’) 

(kPa) 

Effective 

Internal 

Friction 

Angle  (Ø’) 

Unit Weight 

(γt) 

(kN/m 3) 

(246.40 m) 0 – 0.15 m  

Topsoil/Fill 

0.0 22o 17.0 

(246.40 m) 0.15 – 1.5 m  

Silty Clay Till (Stiff to Very Stiff) 

8.0 29o 19.5 

(244.90 m) 1.5 – 4.0 m  

Silty Clay Till (Hard) 

10.0 31o 21.5 

(240.40 m) 4.0 – 6.55 m  

Silty Clay Till (Very Stiff) 

8.0 31o 21.0 

 

The above soil strength parameters are based on effective stress analysis for long-

term slope stability. 

Slope Stability Analyses  

In Summary, four [4] cross-sections (Sections AA, BB, CC and DD) of the slope were 

used for the slope stability calculations.   

 

The locations of these cross-sections are depicted on the Real Property Report and 

Topography Survey (attached in Appendix D). 

 

In reference to the Topography Survey, the base of the adjacent valley is lower in 

depth ranging from about 14.8 to about 23.50 m below the tableland of the proposed 

re-development as presented in Table 5, shown below, and the existing slope 

inclinations rests at gradients ranging from 3.37 Horizontal (H) to 1 Vertical (V) to 

4.50 H to 1 V.  
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Table 5 - Slope Height and Inclination 

Section Slope Height Inclination 

AA 23.50 m 3.75 H to 1 V 

BB 16.50 m 3.37 H to 1 V 

CC 15.30 m 3.91 H to 1 V 

DD 14.80 m 4.50 H to 1 V 

 

The overall long-term stability of the natural slope of the bank is primarily governed 

by the effective internal friction angle and by the long-term cohesion of the slope 

stratigraphy. 

 

 The stability analyses of the existing slope were carried out by the Simplified Bishop 

Method for circular slip surfaces.  A commercial program, G-Slope, was primarily 

used for two dimensional analyses.   

 

Slope Stability Analysis Procedures: 

In order to obtain the minimum Safety Factor (SF) at a certain point(s) or to assess the 

slope failure surface for a predetermined minimum SF, the analysis was carried out 

with special analysis options, as follows: 

1. The program allows the program user (User) to select a single point or two [2] 

points within the slope profile, identified in the program as Henry’s points. 

2. The User runs analysis calculation with:  

 

 Option 1 - slip surfaces intersecting a Henry’s Point,  

 

 Option 2 - slip surfaces passing below Henry’s point, or  

 

 Option 3 - slip surfaces intersecting a series of Henry’s points. 

Slip surfaces for selected Minimum SF of 1.5 

The above Option 2 was selected.   

A single Henry point was systematically selected.  After the initial calculation run, the 

location of the Henry point was further moved several times until a minimum SF value 

of 1.5 was reached. 
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The slip surfaces with minimum safety factors greater than 1.5 are graphically shown 

on Drawings 2 to 5, enclosed in Appendix D.  

No slip surface with minimum safety factor less than 1.5 was detected beyond the 

Physical Top of Bank (TOB) staked by TRCA on May 23, 2025.  For location of the 

TOB, refer to Topography Survey, attached in Appendix D.  

Based on the above, the TOB staked by TRCA on May 23, 2025 can be taken as the 

LTSTOS line, as presented on the Plan of Topography. 

Toe Erosion Allowance 

For Long Term Stable Top of Slope (LTSTOS), Toe Erosion Allowance (TEA) is 

taken into consideration when the watercourse position is within 15 m of the slope toe), 

in addition to the stability setback component above.   

No watercourse is present at the slope toe.  Accordingly, no (TEA) is required.  

Discussion and Conclusion  

Based on the above findings of the global stability assessment, our conclusion and 

recommendations are as follows:  

• No slip surface with minimum safety factor (SF) of less than 1.5 would occur 

beyond the Physical Top of Bank (TOB) that was staked by TRCA on May 23, 

2025.  

• Therefore, based on the above conclusions, the (TOB) line, shown on the 

Topography, can be considered as Long-Term Stable Top of Slope (LTSTOS) 

line.   

• No Toe Erosion Allowance (TEA) is required.  

• Based on the above, it is our professional opinion that the proposed 

development, with the proposed LTSTOS (refer to Appendix D), should have 

no adverse impact on the stability of the subject slope.  

• In order to prevent potential surficial (localised) slippage from occurring due to 

infiltration of water into the till fissures, and to improve the long-term stability 

of the slope, we suggest the following precautionary measures: 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 
 

AERIAL PHOTO  & SITE  PLAN GOOGLE MAP, TOPOGRAPHIC MAPPING & SITE PLANGOOGLE MAPS, TOPOGRAPHY SURVEY & SITE PLAN
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