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SLOPE STABILITY ASSESSMENT 

10165 CEDAR CREST ROAD, 

PORT COLBORNE, ONTARIO 

Dear Mr. Barber: 

WSP Canada Inc. (WSP) completed a slope stability assessment at 10165 Cedar Crest, Port Colborne, Ontario 

(Site) in proximity to the Lake Erie shoreline. We understand that the property owner plans to construct a new 

garage on a slope east of the existing dwelling. The property is located on a Lake Erie shoreline dune and as part 

of the permitting process the NPCA requires that a qualified geotechnical engineer determine if the proposed 

works will negatively affect the global stability of the dune slope. 

BACKGROUND 

The property was previously investigated by McGlone and Associates in 1994.  Two geotechnical boreholes were 

advanced through the dune soils to provided subsurface geotechnical and groundwater properties for the Site. 

WSP conducted an updated field assessment at the Site September 26, 2025. The subject slope contains an 

approximately 5 m high east facing slope and is not facing the Lake Erie shoreline; the toe of the slope is 

therefore not subject to Lake Erie wave erosion, and the site is located beyond the Stable Allowance for Great 

Lakes Shoreline Hazards.   The slope was observed to be well vegetated at the time of inspection including 

mature trees. An existing septic system is located to the south of the slope in question.  

WSP observed no evidence of soil creep, overturned trees or other signs of erosion. No evidence of slope 

movement or instability was observed at the time of the Site inspection. There was no visible displacement of the 

armour stone or the visible components of the septic system. In addition, no springs or seeps were observed on 

the slope.  Photographs of the slope from the inspection are appended. 

SLOPE ASSESSMENT 

As part of the assessment of the slope, WSP completed the following work: 

• A site visit to note site features and observations that could potentially impact on slope stability were 

noted. 
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• A review McGlone & Associates slope stability report (1994) and the AMEC slope stability report update 

(2014) appended.  

• A review of historic information including historic air photos and local topographic contour maps including 

NPCA mapping. 

• A 2-dimensional limit equilibrium assessment of the slope stability (Mohr-Coulomb analysis) was 

performed using assumed soil parameters. 

Slope Stability Analysis 

Historic air photos, and NPCA watershed mapping (2018) were also reviewed as inputs to the slope stability 

analysis.   

A cross section of the property has been prepared based on NPCA data which conforms to our observations of 

the slope.  

WSP modelled the inferred slope profile using GeoStudio 2023 R2 – SlopeW software. A Mohr-Coulomb analysis 

was used to evaluate the Factor of Safety (FOS) for a representative two-dimensional section. Conservative input 

soil parameters and groundwater conditions for the analysis were assumed based on previous work WSP has 

done in the area and data from the McGlone & Associates slope stability report (1994). A conservative shallow 

water table was assumed as shown in the attached section. A surcharge load of 50 kN/m3 representing the 

potential structural load from the proposed new garage was applied to the dune surface of the construction area 

as shown in the architectural drawings provided by Forestgreen Creations (attached). This approach 

conservatively ignores  the slope stabilizing forces of the subsurface building footings and concrete foundation. 

In the seismic scenario (Figure 2), a horizontal peak ground acceleration (PGA) of 0.203 g was applied to 

generate a pseudo-seismic stability analyses for the slope cross-section. The PGA value corresponds to the 

2%/50 year’s probability earthquake for the site location, as determined using the 2015 National Building Code of 

Canada seismic hazard calculator. 

 

Table 1: Soil Stability Analysis Parameters 

Parameter 

Material Dune Sand Bedrock 

Soil unit weight 19 kN/m3 Impenetrable 

Soil cohesion/undrained shear strength 0 kPa Impenetrable 

Soil internal friction angle (drained) 32 Impenetrable 

 

Model outputs are attached as Figure 1 and Figure 2. In the attached figures, the Factor of Safety (FOS) 

associated with the new garage construction is above 1.5 in the static condition and at 1.0 in the pseudo –seismic 

case.  

This minimum factor of safety is considered sufficient where: 

• Structures are associated with the slope, or; 
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• Where human health and safety are at risk, or; and 

• Where soil properties are assumed. 

Therefore, the proposed new garage has an acceptable FOS against global stability of the existing slope and the 

construction will not negatively impact the global stability of the slope. 

RECOMMENDATIONS 

Our investigation indicates that the subject slope is stable with an acceptable FOS and should remain so provided 

care is taken not to disturb existing vegetated areas, or where disturbance occurs, the vegetation is replaced with 

new vegetation or suitable terracing that prevents erosion.   

The following points are provided for further consideration: 

• The construction shall not disturb the adjacent slope. Any additional excavation or fill placed on the slope, 

including toe and crest areas, should be approved by regulatory agencies in advance. 

• Drainage systems shall discharge away from the slope surface. Grading should be completed to minimize 

runoff towards the slope and to prevent the development of concentrated flow channels and down-slope 

erosion. Resistive (deep-rooted) slope vegetation should be maintained to inhibit erosion from runoff.  

Permission should be obtained from the NPCA before any significant slope modifications are made. 

WSP should be contacted prior to any slope alterations to review impacts on our assessment. Approval from the 

NPCA will be required for any slope modifications. 

LIMITATIONS 

This report is based on the existing site conditions and our understanding of the construction. Our comments are 

based on the observed Site conditions at the time of our inspection. 

This report is not an assessment of the proposed design or its construction. Our analysis is an assessment of the 

stability of the subject slope and is not intended as instructions to the designers or contractors. 

We trust this report satisfies your requirements.  Please contact our office if you have any questions. 

 

WSP Canada Inc. 

 

Steven Kellerman, B.Sc., C. Tech., rcji Kevin Fitzpatrick, P.Eng. 

Project Technician Senior Project Engineer 

SK/KF/rc 

 

CC: [Click here and type list of CCs]  
 
Attachments: WSP ref: CA0059481.3139 
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APPENDIX 

 

PHOTOS: 

 

SLOPE FACING WEST 
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SLOPE FACING NORTH WEST
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TOP OF SLOPE FACING SOUTH 
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As indicated

25-001

Beam Garage Addition

10165 Cedar Crest Rd, Wainfleet, ON L3K 5V4

Site Plan

A1.0A1.0

Name Area FT² Area M² % of Lot

Proposed Addition Area 587 55 1.73%
Existing Dwelling Area 2,509 233 7.40%

9.13%

N.T.S2 Site Statistics

 1" = 40'-0"

Key Plan4

 3/32" = 1'-0"

Site Plan1

Name Area FT² Area M²

Lot Area 32,425 3,012

 1" = 40'-0"

Lot Coverage Plan3

Zoning:

Dwelling Zoning Details:

RLS.C10-21
10% total lot coverage

Min. setback from any lot line: 6m
Min. front yard setbacks for detached private garage and detached 
carport: 2.1m

LIGHT-DUTY SILT FENCE BARRIER DETAIL

NOTE: All dimensions are in millimetres unless otherwise shown
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25-001

Beam Garage Addition

10165 Cedar Crest Rd, Wainfleet, ON L3K 5V4

Floor + Roof Plans

A2.1A2.1
 1/4" = 1'-0"

Addition Lower Fl. Plan1

 1/4" = 1'-0"

Addition 1st Fl. Plan2 1/4" = 1'-0"

Roof Plan3

 1/4" = 1'-0"

Addition 2nd Fl. Plan4
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Elevations

A3.0A3.0
 1/4" = 1'-0"

Front Elevation1

 1/4" = 1'-0"

Left Elevation2

 1/4" = 1'-0"

Rear Elevation3

 1/4" = 1'-0"

Right Elevation4
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Building Sections

A4.0A4.0
 1/4" = 1'-0"

Section - facing East1 1/4" = 1'-0"

Section - through overhead doors3

 1/4" = 1'-0"

Section - attachment to tower2
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