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Slope Stability Evaluation

904 Mississauga Heights Drive, Mississauga, Ontario

Dear Mr. Polla

GHD Limited (GHD) has been retained by Mr. Mario Polla (Owner) to carry out a geotechnical evaluation to

assess the development setback at 904 Mississauga Heights Drive (Site or Property), in Mississauga, Ontario,

ON. The Site location is shown on Figure 1. 

It is understood the geotechnical evaluation is required as part of the Zoning By-law Amendment application to

allow for five lots, Lot A, Lot B, Lot C, Lot D and Lot E, accessed via a Common Element Condominium (CEC)

Road (R16 Zone – Detached Dwellings on a CEC Road). The existing residential structure will remain on Lot D.

The proposed subdivision plan provided by Sajecki Planning is included as Attachment 1. The stable valley

slope from the geotechnical work will also be included in the Environmental Impact Study prepared by the

ecological consultants

The Property is located on the north bank of the Credit River on top of an approximately 23 m high bluff and is

currently occupied by a two-storey single family residential structure constructed at an offset distance as little

as 9.44 m from the existing top of the slope. An approximately 30 m wide Mississauga Gold & Country Club

fairway separates the toe of the slope from the Credit River. This evaluation is being carried out to determine

the safe development setback of the proposed development from the Long-Term Stable Slope Line (LTSSL) in

accordance with the Credit Valley Conservation (CVC) Guidelines1. 

GHD previously conducted a geotechnical investigation at the Site in March 2007 for the proposed construction

of the existing residential structure and comprised of three boreholes. The findings and recommendations are

provided in the GHD (heritage Inspec-Sol Inc.) geotechnical investigation report dated April 11, 2007 titled

‘Subsurface Investigation and Slope Stability Analyses, Proposed Residential Dwelling and Guesthouse,

904 Mississauga Heights Drive, Mississauga, Ontario’. The GHD 2007 report is included as Attachment 2.  

GHD has conducted this evaluation to meet the requirements of the CVC Guidelines to determine the LTSSL

and erosion setbacks. 

1 Credit Valley Conservation (February 2014): Slope Stability Definition & Determination Guideline, p8
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1. Site Geology

The Property is located in the Physiographic Region of the Iroquois Plain2, a lowland bordering the 300 km long

shoreline of Lake Ontario extending from the Niagara River in the west to the Trent River in the east. In the

area of the Site, from Aldershot (Hamilton/Burlington) to Mississauga, the Lake Iroquois shoreline is comprised

of a shale bedrock bluff. In the general Site area the Shale bedrock is comprised of grey shale of the Georgian

Bay Formation as shown on Figure 2 and Figure 3.

2. Setback Evaluation

The Lake Iroquois shoreline bluff is approximately 23 m high and has a gradient of 1.4 horizontal to 1 Vertical

(1.4H:1V). The setback evaluation comprised of an initial Site visit, a review of subsurface conditions, and a

Slope Stability Rating assessment as discussed in the following sections.

2.1 Visual Inspection

A GHD geotechnical engineer visited the valley slope running along the northern property boundary on

May 5, 2021. The photo log prepared during the inspection is attached to this letter as Attachment 3.

The existing residential structure is set approximately 15 m from the existing physical top of the approximately

23 m high slope with the southeast corner of the structure only about 10 m from the top of the bluff (Photo 1).

The bluff top has a concave edge (Photo 1 and Photo 2) indicative of a relatively hard underlying stratum. The

slope face at the time of inspection was covered with fallen leaves (Photo 3 to Photo 8) and was generally free

of grass and shrubs. 

Trees that were described as relatively young to mature and in a low to medium density, was observed on the

slope face that were generally straight with no signs of tilting, which would be indicative of no past slope

movements. There was no evidence of active erosion due to surface runoff over the slope face. Also, there

were no signs of groundwater seepage observed anywhere on the slope face or signs of slope instability noted

during the Site visit. The location of the existing residential structure and its approximately 40 m length parallel

to the approximately 80 m long existing top of the bluff likely impedes overland drainage over the slope. 

The Credit River at its closest was measured to be more than 20 m away from the toe of the bluff.

2.2 Subsurface Soil and Groundwater Conditions

GHD conducted a geotechnical investigation at the Site in 2007 consisting of the advancement of three

boreholes. The subsurface conditions at all three borehole locations were found to be generally consistent with

the published geology. Due to the method of augering and Standard Penetration sampling used, the samples

of weathered and highly weathered grey shale, and interbedded limestone layers, were extracted as grey

fragments of silt, sand and gravel size particles and identified as such. The sound shale bedrock was identified

in the borehole logs upon auger refusal. It is noted that the top of the Georgian Bay formation is highly

weathered and can be easily penetrated a few metres during drilling activities before sounder bedrock is

encountered.  The presence of the Georgian Bay shale from the ground surface is also supported by the fact

that the slope gradient is uniform from top of slope to the toe i.e., rather steep at 1.4H:1V, and there is no

change in profile at the presumed overburden/bedrock interface, which is typically the case due to the large

2 Chapman, L. J., and Putnam, D. F., (1984): The Physiography of Southern Ontario; Ontario Geological Survey, Special Volume 2, 270p.
Accompanied by Map P.2715 (coloured), scale 1:600,000



   The Power of Commitment

11227231  |  Slope Stability Evaluation 3

difference in shear strength of the two strata. Based on our interpretation of the logs, the subsurface

stratigraphy at the Site is comprised of the following:

–  Georgian Bay Shale – Highly weathered Shale 0 to 1 m below ground surface (BGS) 

–  Georgian Bay Shale – Weathered Shale 1 to 4 m BGS

–  Georgian Bay Shale – Sound / Intact ≥ 4 m BGS

2.3 Slope Stability Rating

Based on the results of Site inspection and a review of the geological and the topography survey provided by

Sajecki Planning, GHD completed a Slope Stability Rating Chart of the approximately 80 m long slope at

cross-Sections A-A and B-B in accordance with the requirements of the Ontario Ministry of Natural Resources

(MNR) Guidelines3. The locations of the cross-sections are shown on Figure 4. The cross-sections at these

locations based on the topographic survey are shown on Figure 5. The ratings are an indication of the potential

of slope instability according to the following criteria issued by MNRF:

Table 1 Slope Instability Rating 

Stage Slope Instability Rating Score Investigation Requirements

I Low Potential ≤24 Site inspection only, confirmation, report letter

II Slight Potential 25 to 35
Site inspection and surveying, preliminary study,
detailed report

III Moderate Potential >35
Boreholes, piezometers, lab tests, surveying
detailed report

The ratings are provided in the attached Table 1 to Table 7 and are summarized in the table below.

Table 2 Slope Inclination and Heights

Task Slope
Inclination
(H:V) 

Slope
Material

Seepage
from slope
face

Slope
Height
(m)

Vegetation
Cover

Table Land
Drainage

Proximity
of Creek

Previous
Landslide
activity

Slope
Rating

Cross-Section A-A

Observation 1.4:1 (35.5o) Shale No 23 Well 
vegetated

None >15m No 24

Rating 16 0 0 8 0 0 0 0

Cross-Section B-B

Observation 1.4:1 (35.5o) Shale No 23 Well 
vegetated

None >15m No 24

Rating 16 0 0 8 0 0 0 0

The slope at cross-section A-A and B-B based on a rating value of 24 are considered to have a low instability

potential. As such the existing top of the slope is considered the Long-Term-Stable-Top-of-the-Slope

(LTSTOS). 

3 MNRF (2002) River & Stream Systems: Erosion Hazard Limit - Technical Guide issued by the Ontario Ministry of Natural Resources
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3. Global Stability Evaluation

It is understood that CVC requires global slope stability analyses regardless of the MNRF slope rating values.

Global stability refers to the potential of a slope to undergo a relatively deep-seated circular failure. The

subsurface stratigraphy was selected using the GHD borehole logs and the published geology. 

3.1 Analyses Methodology and Software

The static slope stability analyses were performed for cross-sections A-A and B-B using the Morgenstern &

Price Method using the module Slope/W of the computer software Geo-Studio 2021 developed and distributed

by Geo Slope International Ltd.   

3.2 Material Properties

The properties required for the stability analyses of the slope is the bulk densities and shear strength

parameters of the materials involved. The subsurface stratigraphy of the slope profile is discussed in Section

2.2.  

The Georgian Bay Shale has a uniaxial compression strength4 of 8 to 19 MPa, whereas the uniaxial

compression strength interbedded limestone layers ranges from 100 to 190 MPa. The uniaxial compressive

strength5 of limey shale can range from 20 to 35 MPa. The Georgian Bay Shale can also be typically classified

as ‘Very Poor Rock’ according to the Rock Mass Rating (RMR) system. The strength of such a rock mass is

limited by the upper limits of angle of internal friction of 15 degrees and cohesion of 100 kPa of the joint

system. The material parameters assumed in our analyses are provided in the following table and are shown

on the slope stability analyses provided on Figure 6 and Figure 7. 

Table 3 Material Properties 

Material Unit Weight (kN/m3) Effective Shear Strength Parameters

Cohesion (kPa)  Φ'

(Degrees)

Highly weathered Shale (soil like) 22 20 10

Weathered Shale 24 30 15

Intact Shale Impenetrable

The selected parameters are considered conservative based on the published technical literature and our

experience with similar materials.

3.3 Piezometric Conditions

Piezometric surfaces can affect the results of the slope stability analyses if they pass through the soil mass

above the critical slip circle/plane. The conditions for a free groundwater table (aquifer) are not present at the

Site. Groundwater seepage was not observed on the slope face therefore a phreatic line was not included in

the analyses.

4  Lo, K.Y. and Hori, M. (1979): “Deformation and Strength Properties of Some Rocks in Southern Ontario”, Canadian Geotechnical
Journal, Vol. 16, p 108 - 120

5  GHD (2010) Geotechnical Investigation, Outfall Tunnel and Stormwater Quality Facility, 480 Lakeshore Boulevard, Toronto, Ontario
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3.4 Minimum Factors of Safety

A factor of safety (FS) in slope stability analysis can be defined as the ratio of the available shear strength to

that of the applied stresses along a potential failure plane. A factor of safety of 1.0 or greater indicates stable

conditions and a value of less than 1.0 represents unstable conditions. Typically, a target factor of safety

between 1.3 and 1.5 is considered reasonable for natural slopes, under static conditions. For the purposes of

this study a minimum factor of safety of 1.5 was targeted. 

3.5 Slope Stability Evaluation Results

The graphical outputs of the slope stability analyses are provided on Figure 6 and Figure 7 and are

summarized in the following table. 

Table 4 Slope Stability Analysis Results 

Cross-Section Factor of Safety Figure  Remarks

Cross-Section A-A 2.29 Figure 6 

Cross-Section B-B 2.77 Figure 7 

A review of Figure 6 and Figure 7 and Table 4 shows that the factors of safety for both cross-sections A-A and

B-B exceeded the targeted factor of safety of 1.5.

4. Erosion Allowance

The erosion allowance was determined in accordance with the CVC Guidelines, applicable if the channel is

within 15 m of a slope toe, which are reproduced below.

Table 5 Erosion Allowance

Material at Channel Bank or Bank
Full/Bank Condition

Active Erosion
of Bank

Erosion Currently
not Evident

Existing Erosion Protection in
Place and Maintained Along
Bank

Limestone or Dolostone 2 m 1 m 0 m

Shale 5 m 2 m 0 m

Cohesive soils; silty clays, clayey silts 8 m 4 m 0 m

Cohesionless soils; silts, sands 15 m 7 m 0 m

The slope is comprised of the Shale bedrock and the Credit River flows at a distance of more than 15 m from

the toe of the slope.  As a result, there is no erosion allowance is required.

5. Long Term Stable Top of Slope 

Based on the analyses discussed above and using Figure 3, Figure 4a and Figure 5 of the CVC Guidelines, the

existing top of slope line staked by CVC shown on Figure 5, can be considered the LTSSL. 



   The Power of Commitment

11227231  |  Slope Stability Evaluation 6

May 20, 2021

6. Recommendations and Conclusions

Based on the results of our Site visit, a review of subsurface conditions, the Slope Stability Rating assessment,

and the slope stability analysis, the following is a summary of our recommendations and conclusions:

1. No stability issues were identified in this study for the existing slope along the Lake Iroquois shoreline

bluff.

2. The existing top of the slope is considered the Long-Term-Stable-Slope Line (LTSSL).

3. The existing vegetative cover including trees on the slope must not be disturbed for any future

development for continuation of the existing conditions.

We trust the above meets your present requirements. Please contact us if you require further information or

clarification.

Regards

Hassan Gilani, M.Sc., P.Eng. Karl Roechner, M.A.Sc. P.Eng.

+1 519 340-3937 +1 905 374 3821
Hassan.gilani@ghd.com karl.roechner@ghd.com

HG/cd/1

Encl.
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5d: Glaciolacustrine-derived silty to clayey till

8b: Interbedded flow till, rainout deposits and silt and clay

9b: Littoral-foreshore deposits
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Figure 6
Cros-Section A-A
Global Stability Analysis
904 Mississauga Height Drive
Mississauga, ON

11227231 A2

Color Name Unit
Weight
(kN/m³)

Effective
Cohesion
(kPa)

Effective
Friction
Angle (°)

Highly Weathered Shale  22  20  10

Intact Shale Bedrock

Weathered Shale  24  30  15

Shale Bedrock

1.4H:1V

19/05/2021  1:426
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Figure 7
Cross-Section B-B
Global Stability Analysis
904 Mississauga Heights Drive
Mississauga, ON

11227231 A1

Color Name Unit
Weight
(kN/m³)

Effective
Cohesion
(kPa)

Effective
Friction
Angle (°)

Highly Weathered Shale  22  20  10

Intact Shale Bedrock

Weathered Shale  24  30  15  

Shale Bedrock

1.4H:1V

19/05/2021  1:425



TABLE 1

CROSS-SECTION A-A

SLOPE STABILITY RATING CHART

LONG TERM STABLE TOP OF 904 MISSISSAUGA HEIGHTS DRIVE

MISSISSAUGA, ON

Location: Project No. 11227231

Property Owner: Inspection Date: 5-May-21

Inspected By: Weather: Sunny 10
o
 C

Rating Value

Degrees Horizontal:Vertical

a) 0

b) 6

c) 16

a) 0

b) 6

c) 9

d) 12

e) 16

f) 24

a) 0

b) 6

c) 12

a) 0

b) 2

c) 4

d) 8

a) 0

b) 4

c) 8

a) 0

b) 2

c) 4

a) 0

b) 6

a) 0

b) 6

24

1. Low Potential ≤24  Site inspection only, confirmation, report letter

2. Slight Potential 25 - 35 Site inspection and surveying, preliminary study, detailed report

3. Moderate Potential >35 Boreholes, piezometers, lab tests, surveying detailed report

Notes:

a) Choose only one rating value from each category; compare total rating value with above requirements

b) If there is a waterbody (stream, creek, river, pond, bay, lake) at the slope toe, the potential for toe ersoion

   and undercutting should be evaluated in detail and protection provided if required.

c) For leda clay and rock slopes, additional evaluation must be carried out

more than 26

Omar Badaoui P. Eng.

Mario Polla

18 or less

18 to 26

No

Yes

Drainage over slope, active erosion, gullies

Minor drainage over slope, no active erosion

Table land flat, no apparent drainage over slope

Clay, Silt

Fill

Leda Clay

Less than 15 m from slope toe

15 m or more from slope toe

No vegetaion, bare

Well vegetated, heavy shrubs or forested with mature trees

Light Vegetation; Mostly grass, weeds, occasional trees, shrubs

more than 10 m

5.1 to 10 m

2.1 to 5 m

2 m or less

Near crest only or from several levels

Near mid-slope only

None or near bottom only

RATING VALUES TOTAL

Inspection Task

SLOPE INSTABILITY RATING  INVESTIGATION REQUIREMENTS

Cross-section A - A

2. SOIL STRATIGRAPHY

1. SLOPE INCLINATION

3. SEEPAGE FROM SLOPE FACE

4. SLOPE HEIGHT

5. VEGETATION COVER ON SLOPE FACE

6. TABLE LAND DRAINAGE

7. PROXIMITY OF WATERCOURSE TO SLOPE TOE

8. PREVIOUS LANSLIDE ACTIVITY

Shale, Limestone, Granite (Bedrock)

Sand, Gravel

Glacial Till

Source:  Table 4.2 River Stream Systems: Erosion Hazard Limit - Technical Guide issued by the Ontario Ministry of Natural Resources (2002)



TABLE 2

CROSS-SECTION B-B

SLOPE STABILITY RATING CHART

LONG TERM STABLE TOP OF 904 MISSISSAUGA HEIGHTS DRIVE

MISSISSAUGA, ON

Location: Project No. 11227231

Property Owner: Inspection Date: 5-May-21

Inspected By: Weather: Sunny 10
o
 C

Rating Value

Degrees Horizontal:Vertical

a) 0

b) 6

c) 16

a) 0

b) 6

c) 9

d) 12

e) 16

f) 24

a) 0

b) 6

c) 12

a) 0

b) 2

c) 4

d) 8

a) 0

b) 4

c) 8

a) 0

b) 2

c) 4

a) 0

b) 6

a) 0

b) 6

24

1. Low Potential ≤24  Site inspection only, confirmation, report letter

2. Slight Potential 25 - 35 Site inspection and surveying, preliminary study, detailed report

3. Moderate Potential >35  Boreholes, piezometers, lab tests, surveying detailed report

Notes:

a) Choose only one rating value from each category; compare total rating value with above requirements

b) If there is a waterbody (stream, creek, river, pond, bay, lake) at the slope toe, the potential for toe ersoion

   and undercutting should be evaluated in detail and protection provided if required.

c) For leda clay and rock slopes, additional evaluation must be carried out

No

Yes

RATING VALUES TOTAL

SLOPE INSTABILITY RATING  INVESTIGATION REQUIREMENTS

8. PREVIOUS LANSLIDE ACTIVITY

5. VEGETATION COVER ON SLOPE FACE

Well vegetated, heavy shrubs or forested with mature trees

Light Vegetation; Mostly grass, weeds, occasional trees, shrubs

No vegetaion, bare

6. TABLE LAND DRAINAGE

Table land flat, no apparent drainage over slope

Minor drainage over slope, no active erosion

Drainage over slope, active erosion, gullies
7. PROXIMITY OF WATERCOURSE TO SLOPE TOE

15 m or more from slope toe

Less than 15 m from slope toe

more than 10 m

Clay, Silt

Fill

Leda Clay

3. SEEPAGE FROM SLOPE FACE

None or near bottom only

Near mid-slope only

Near crest only or from several levels
4. SLOPE HEIGHT

2 m or less

2.1 to 5 m

5.1 to 10 m

Glacial Till

Cross-section B - B

Mario Polla

Omar Badaoui P. Eng.
Inspection Task

1. SLOPE INCLINATION

18 or less

18 to 26

more than 26
2. SOIL STRATIGRAPHY

Shale, Limestone, Granite (Bedrock)

Sand, Gravel

11227231 - Rating Tables 1 and 2.xlsx
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Attachments
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Attachment 1
Proposed Site Plan

Provided by Sajecki Planning
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Attachment 2
Geotechnical Investigation Report

Dated April 11, 2007
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Attachment 3
Photo Log



GHD Site Photographs
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904 Mississauga Heights Drive
Mississauga, ON

GHD | Geotechnical Assessment | 11227231 | Page 1

Photo 1 - Residential Structure setback from the existing top of the slope

Photo 2 - Looking downslope towards the fairway; the Credit River in the middle of

picture



GHD Site Photographs
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904 Mississauga Heights Drive
Mississauga, ON

GHD | Geotechnical Assessment | 11227231 | Page 2

Photo 3 - View of the upper slope face. Fairway at the toe and the river, and golf

greens beyond.

Photo 4 - View of the lower slope face. Fairway at the toe visible.
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Photo 5 - View of the slope looking up.

Photo 6 - View of the slope along its toe.t
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Photo 7 - View of the slope and its toe area

Photo 8 - General view of the slope face


