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1 Introduction 

Baird has retained Grounded Engineering Inc. (“Grounded”) to provide geotechnical engineering 

design advice for the TRCA Shoreline Hazard Mapping Update Project, in Toronto, Pickering, and 

Ajax, Ontario. 

Revision 1 of this report includes the following edits:  

▪ Comments provided by Baird on January 18, 2022 have been incorporated, and 

▪ Comments provided by TRCA on January 25, 2022 have been incorporated. 

The Toronto and Region Conservation Authority (TRCA) is undertaking a shoreline hazard 

mapping update to better understand and plan for shoreline hazards. The total length of the study 

is approximately 194 km, from the City of Toronto/City of Mississauga border to the Town of 

Ajax.  

The current flood hazard maps were developed in 1989. Since the development of the hazard 

maps regulations have changed and the water level in Lake Ontario has reached record high 

levels. The water level in Lake Ontario is controlled by the International Joint Commission (IJC) 

who have implemented new regulation plans that are expected to more naturally increase mean 

water levels depending on the return period considered. Baird has been retained to update the 

hazard mapping including flood, erosion, and dynamic beach hazards.   

Grounded’s scope of work involves contributing to the updated hazard maps by determining the 

Stable Slope Inclination (SSI) across the study area. The SSI is determined through a slope 

stability analysis completed using 2D limit equilibrium analysis software with topographic, slope 

mapping, and subsurface information data sets. The analysis is conducted using an iterative 

process to determine the inclination(s) at which the slope profile is stable to a minimum factor 

of safety of 1.5. The study has been conducted on a regional level using generally conservative 

parameters. 

The subsurface information was estimated at the desktop study level by reviewing available 

geotechnical engineering reports and publicly available data across the study area. No boreholes 

were advanced as a part of this study. The slope stability analysis was conducted using 

topographic data from LiDAR (2015) provided by the TRCA.  

This geotechnical engineering report includes a summary of the data reviewed in preparation of 

the stability analysis, the results of the stability analysis, and the SSI for each reach within the 

study area.  

2 Study Areas  

Our scope has been divided into four study areas along the shoreline of Lake Ontario. These study 

areas are further divided into reaches by Baird.  
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The study areas and reaches are summarized in the tables below and shown on the appended 

figures.  

Table 2.1 – Summary of study areas 

Study Area Reaches Description 

Etobicoke R1 to R7 

The shoreline in this study area is generally low lying with the shoreline consisting 
of privately owned properties occupied by residential buildings or publicly owned 
parks. The shoreline is irregular and has a large variety of types of shoreline 
protection at the water’s edge. Based on the shoreline protection present, it is 
conservatively assumed that the subsurface consists of earth fill overlying 
bedrock. There is a maximum grade change of 4 m in height at the shoreline with 
inclinations within the soil (where there are no structures) no steeper than 1.0H:1V 
to flatter than 5.0H:1V. Where there is shoreline protection present the grade 
change is much steeper due to the structures present.  

Toronto Central R8 to R21 

The shoreline in this study area is generally low lying with the shoreline consisting 
of publicly owned property occupied by parks or privately owned land occupied by 
commercial buildings. The shoreline has a shoreline protection generally 
consisting of sheet pile walls or armourstone walls. Based on the shoreline 
protection present, it is conservatively assumed that the subsurface consists of 
earth fill overlying bedrock. There is a maximum grade change of 6 m in height at 
the shoreline with inclinations no steeper than 1.5H:1V to flatter than 5.0H:1V 
where there is no shoreline protection present. Where there is shoreline protection 
present the grade change is much steeper due to the structures present. 

Scarborough R22 to R36 

The tableland in this study area consists of privately owned property occupied by 
residential buildings with some publicly owned parks. The shoreline in the study 
area consists primarily of a landform referred to as the ‘Scarborough Bluffs’. This 
bluff formation has been studied in detail for many years. The bluffs are actively 
eroding at the slope toe and slope crest and most areas have shoreline protection 
at the toe of slope reducing or eliminating erosion from wave action of Lake 
Ontario. The upper slope face is typically over-steepened, with talus accumulation 
on the mid to lower slope face. The composition of the bluff feature varies across 
the study area. The height of the bluffs is as great as 100 m and the bluffs are 
inclined at as flat as 2.0H:1V to steeper than 1.0H:1V, with some sections near-
vertical.  

Pickering-Ajax R37 to R49 

The shoreline along the study area generally consists of publicly owned lands 
occupied by parks, privately owned land occupied by commercial buildings, and 
few privately owned lands occupied by residential buildings. There is little 
shoreline protection across this study area. The shoreline consists of bluffs up to 
20 m in height with intermitted low-lying areas around rivers and historic basins. 
Regional mapping shows that the bluff areas comprise a silt glacial till, and the 
low-lying areas comprise modern alluvial deposits (near the rivers) or fine-textured 
glaciolacustrine deposits (in the basins). The bluffs are generally inclined around 
2.0H:1V to 3.0H:1V, with some areas steeper than 1.0H:1V.  

3 Ground Conditions 

A borehole investigation was not completed as a part of this scope of work. The soil stratigraphy 

was identified through desktop level studies only, which included the review of geotechnical 

reports completed along the shoreline, publicly available data, and our internal database of 

projects.  
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The Ministry of Northern Development, Mines, Natural Resources and Forestry (MNDMNRF) has 

a publicly available database of geotechnical boreholes advanced during geotechnical 

investigations. The database provides a record of the boreholes drilled, provided in Google Earth. 

The applicable boreholes are included on the Figures and the associated logs are provided in 

Appendix B.  

The MNDMNRF has a publicly available database of surficial geology collected by the Ontario 

Geological Survey (OGS). The surficial geology for the subject site as overlain in Google Earth is 

outlined in Appendix C.  

Factual borehole information advanced along the shoreline was reviewed to identify the 

stratigraphy along the entire study area. Borehole logs reviewed for the analysis were provided by 

the client in reports signed and sealed by professional engineers:  

▪ Senes Consultants, "Environmental Assessment for Lakeview Waterfront Connection", 

dated April 2014 (Senes, 2014) 

▪ Haddad Geotechnical Inc., "Geotechnical Investigation & Slope Stability Assessment, 

Proposed Additions and Renovations, 5 Fallingbrook Drive Toronto, Ontario", Project 14-

9438, dated August 15, 2014 (Haddad, 2014) 

▪ Terraprobe Inc., "Geotechnical and Slope Stability Assessment, 8 Lakeside Ave, Toronto, 

Ontario", File No 1-08-3192, dated November 27, 2008 (Terraprobe, 2008) 

▪ Terraprobe Ltd., "Geotechnical Investigation, Slope Stabilization Study, Scarborough 

Bluffs - Fishleigh Drive", File No 87354, dated March 1988 (Terraprobe, 1988) 

▪ Geocon (1981) Ltd., "Report to The Metropolitan Toronto and Region Conservation 

Authority, Stage 2, Erosion Control Study, Scarborough Bluffs", File No. T10471, dated 

1982 (Geocon, 1982) 

▪ Terraprobe Inc., "Geotechnical Engineering Report Scaborough Waterfront Project - East, 

Environmental Assessment, Toronto, Ontario", File No. 11-14-4163-3, dated March 20, 

2018 (Terraprobe, Class EA, 2018) 

▪ GHD, "Stable Top of Slope Evaluation 521 Bella Vista Drive, Pickering, Ontario", Reference 

No. 11210230, dated April 9, 2020 (GHD, 2020) 

▪ Terraprobe Inc., "Geotechnical Engineering Investigation, Slope Stability and Erosion Risk 

Assessment, Pickering Waste Management Facility, Pickering, Ontario", File No. 1-18-120, 

dated December 18, 2018 (Terraprobe, 2018) 
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3.1 Subsurface Conditions 

A summary of the soil conditions in each of the reaches is summarized in the table below. 

Table 3.1 – Summary of subsurface information 

Reach 
No. 

Name Subsurface Information Source 

R1 Marie Curtis Park 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70 ±m  

Senes, 2014 

R2 Long Branch 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70 ±m 

Senes, 2014 

R3 
Colonol Samuel 

Smith Park 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70-75 ±m  

MNDMNRF 
(geotechnical 
boreholes) 

R4 Mimico 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70-75 ±m 

MNDMNRF 
(geotechnical 
boreholes) 

R5 
Mimico 

Waterfront 
Sheltered 

earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70-75 ±m 

MNDMNRF 
(geotechnical 
boreholes) 

R6 Humber Bay Park 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 70-75 ±m 

MNDMNRF 
(geotechnical 
boreholes) 

R7 
Humber Bay 

West Sheltered 
earth fill over glacial till with Georgian Bay Formation 
bedrock at Elev. 65-70 ±m  

MNDMNRF 
(geotechnical 
boreholes) 

R8 

Humber Bay 
North - Gzowski-

Sunnyside-
MarilynBell 

earth fill over sand and gravel or glacial till over Georgian 
Bay Formation bedrock at Elev. 65-75 ±m  

MNDMNRF 
(geotechnical 
boreholes) 

R9 Ontario Place 
earth fill over sand and gravel or glacial till over Georgian 
Bay Formation bedrock at Elev. 70-80 ±m  

MNDMNRF 
(geotechnical 
boreholes) 

R10 
Toronto 

Downtown and 
Harbourlands 

earth fill and loose sediment with bedrock approximately 
at Elev. 70 ±m  

MNDMNRF 
(geotechnical 
boreholes) 

R11 
Toronto Island - 
Hanlan's Point 

Beach 
cohesionless soils over bedrock at Elev. 60 to 65 ±m 

MNDMNRF 
(geotechnical 
boreholes) 

R12 

Toronto Island - 
Gibraltar Pt 

Centre Island 
Beach 

cohesionless soils 
MNDMNRF 
(geotechnical 
boreholes) 

R13 
Toronto Island - 

Centre Island 
Park 

cohesionless soils 
MNDMNRF 
(geotechnical 
boreholes) 
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Reach 
No. 

Name Subsurface Information Source 

R14 
Toronto Island - 

Ward's Island 
Beach 

cohesionless soils 
MNDMNRF 
(geotechnical 
boreholes) 

R15 
Toronto Island - 

Airport 
cohesionless soils 

MNDMNRF 
(geotechnical 
boreholes) 

R16 
Toronto Island - 

Inner Islands 
cohesionless soils 

MNDMNRF 
(geotechnical 
boreholes) 

R17 Cheery Beach cohesionless soils 
MNDMNRF 
(geotechnical 
boreholes) 

R18 
Tommy 

Thompson Park - 
Sheltered Inner 

cohesionless soils over bedrock at approx. Elev. 30 ±m 
MNDMNRF 
(geotechnical 
boreholes) 

R19 
Tommy 

Thompson Park - 
Outer 

cohesionless soils over bedrock at approx. Elev. 30 ±m 
MNDMNRF 
(geotechnical 
boreholes) 

R20 
Ashbridges Bay 

and Park 
Hedland 

cohesionless soils overlying cohesive soils at around 4 
±m depth 

MNDMNRF 
(geotechnical 
boreholes) 

R21 Eastern Beaches 
cohesionless soils overlying bedrock at approximately 
Elev. 56 ±m 

MNDMNRF 
(geotechnical 
boreholes) 

R22 Fallingbrook 

Iroquois Sand to Elev. 104 ±m, compact, moist 
Scarborough Formation (silty sand) to Elev. 86.8 ±m, 
dense to very dense, groundwater in this unit at approx. 
Elev. 95.5 ±m  
Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 77 ±m 
Don Beds overlying the York Till, overlying Georgian Bay 
Formation bedrock at Elev. 62 ±m 

Geocon, 1982 (profile) 
Haddad, 2014 (BH1) 

R23 Birch Cliff 

Iroquois Sand to Elev. 116.7 ±m, very dense, moist 
Sunnybrook Till to Elev. 114.5 ±m, hard, moist 
Scarborough Formation (silty sand) to Elev. 100.7 ±m, 
very dense, moist with groundwater in this unit at Elev. 
106.8 ±m 
Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 80 ±m 
Don Beds overlying the York Till, overlying Georgian Bay 
Formation bedrock at Elev. 62 ±m 

Geocon, 1982 (profile) 
Terraprobe, 2008 
(BH1) 

R24 Birchmont 

Iroquois Sand to Elev. 120 ±m, compact, moist 
Scarborough Formation (silty sand) to Elev. 103.6 ±m, 
very dense, moist with groundwater in this unit at Elev. 
109.7 ±m 

Geocon, 1982 (profile) 
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Reach 
No. 

Name Subsurface Information Source 

Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 80 ±m 
Don Beds overlying the York Till, overlying Georgian Bay 
Formation bedrock at Elev. 64 ±m 

R25 
Rosetta McClain 
and Scarborough 

Heights Park 

Iroquois Sand to Elev. 128 ±m, compact, moist 
Thorncliffe Clay, hard, extending to Elev. 97.3 ±m with 
groundwater at approximately Elev. 118 ±m in this unit 
Sunnybrook Till specific to the Fishleigh area as outlined 
in the Geocon report, hard, extending to Elev. 67.5 ±m 
with groundwater at Elev. 94 ±m 
York Till overlying Georgian Bay Formation bedrock at 
Elev. 65 ±m 

Geocon, 1982 (profile) 
Terraprobe, 1988 
(BH2) 

R26 
Scarborough 
Crecent Park 

Thorncliffe Clay, hard, extending to Elev. 102 ±m with 
groundwater at approximately Elev. 118 ±m in this unit 
Sunnybrook Till specific to the Fishleigh area as outlined 
in the Geocon report, hard, extending to Elev. 68 ±m with 
groundwater at Elev. 94 ±m 
York Till overlying Georgian Bay Formation bedrock at 
Elev. 65 ±m 

Geocon, 1982 
(BH14/19) 
Terraprobe, 1988 
(BH2) 

R27 Bluffer's Park 

Meadowcliffe Till, hard, moist, extending to Elev. 148 ±m, 
Thorncliffe Sand, very dense, extending to Elev. 128.9 ±m 
with groundwater at approximately Elev. 138 ±m in this 
unit, 
Sunnybrook Till to Elev. 121 ±m,  
Scarborough Formation (Silty Sand), very dense, moist to 
Elev. 101.6 ±m with groundwater at Elev. 106± m in this 
unit,  
Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 86.8 ±m 
Don Beds and York Till overlying Georgian Bay Formation 
bedrock at Elev. 68 ±m 

Geocon, 1982 
(BH14/19) 
Terraprobe, Class EA, 
2018 

R28 

Bluffer's Park 
Beach - 

Cathedral Bluffs 
Park 

Halton Till, stiff, brown, extending to Elev. 171.5 ± m,  
Thorncliffe Clay, stiff to hard, extending to Elev. 160 ±m, 
Meadowcliffe Till, hard, extending to Elev. 148 ± m, the 
groundwater table in this unit is at Elev. 150 ±m, 
Thorncliffe Sand, very dense, extending to Elev. 130.7 ±m, 
groundwater in this unit at approx. Elev. 138 ±m,  
Sunnybrook Till to Elev. 123.6 ±m,  
Scarborough Formation (silty sand), very dense, 
extending to Elev. 104.1 ±m, the groundwater table in this 
unit is at Elev. 106 ±m,  
Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 86.8 ±m 
Don Beds and York Till overlying Georgian Bay Formation 
bedrock at Elev. 70.5 ±m 

Geocon, 1982 (BH20) 
Terraprobe, Class EA, 
2018 

R29 Cudia Park 
Thorncliffe Sand extending to Elev. 130.7 ±m and the 
groundwater table in this unit is at Elev. 133.6 ±m,  
Sunnybrook Till extending to Elev. 123.6 ±m,  

Geocon, 1982 (profile) 
Terraprobe, Class EA, 
2018 
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Reach 
No. 

Name Subsurface Information Source 

Scarborough Formation (silty sand), very dense, 
extending to Elev. 104.1 ±m, the groundwater table in this 
unit is at Elev. 106 ±m,  
Scarborough Formation (silty clay), hard, moist, 
transitioning to very stiff at Elev. 77 ±m, groundwater in 
this unit at approx. Elev. 86.8 ±m 
Don Beds and York Till overlying Georgian Bay Formation 
bedrock at Elev. 70.5 ±m 

R30 
Scarborough 

Village and Guild 
Park 

Sunnybrook Till extending to Elev. 102 ±m with a high 
groundwater table (possibly from a damaged well) at 
approx. Elev. 120.3 ±m,  
Scarborough Formation (silty sand), very dense, 
extending to Elev. 92.2 ±m, the groundwater table in this 
unit is at Elev. 98.5 ±m,  
Scarborough Formation (silty clay), hard, moist, 
groundwater in this unit at approx. Elev. 86.8 ±m 
Don Beds and York Till overlying Georgian Bay Formation 
bedrock at Elev. 73.7 ±m 

Geocon, 1982 (BH5) 
Terraprobe, Class EA, 
2018 

R31 
Guildwood and 

Grey Abbey Park 

Lower Leaside Till, overlying 
Sunnybrook Till, overlying 
Scarborough Sand, with a groundwater table at Elev. 
95.5 ±m  
Scarborough Clay, hard, with a groundwater table at Elev. 
80.6 ±m, overlying 
Don Beds and York Till overlying Georgian Bay Formation 
bedrock at Elev. 61.5 ±m 

Geocon, 1982 
Terraprobe, Class EA, 
2018 

R32 East Point - West 

Lower Leaside Till, overlying 
Scarborough Sand, with a groundwater table at Elev. 89 
±m,  
Scarborough Clay, hard 
York Till overlying Georgian Bay Formation bedrock at 
Elev. 64 ±m 

Geocon, 1982 
Terraprobe, Class EA, 
2018 

R33 East Point - East 

Lower Leaside Till, overlying 
Scarborough Sand, with a groundwater table at Elev. 
83.5 ±m,  
Scarborough Clay, hard 
York Till overlying Georgian Bay Formation bedrock at 
Elev. 64 ±m 

Geocon, 1982 
Terraprobe, Class EA, 
2018 

R34 
Highland Creek 

Beach 
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 

Geocon, 1982 
Terraprobe, Class EA, 
2018 

R35 Port Union 

Sandy silt to clayey silt glacial till, very dense to hard, 
moist, Modern alluvial deposits within the river  
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 
Glacial Till, stone-poor, sandy silt to silty sand textured till 
on paleozoic terrain 

OGS (surficial geology) 

R36 
Rouge River 

Beach 

Modern alluvial deposits within the river  
Sandy silt to clayey silt glacial till, very dense to hard, 
moist 

GHD, 2020 (BH1) 
OGS (surficial geology) 
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Reach 
No. 

Name Subsurface Information Source 

R37 

Petticoat Creek 
CA and 

Rosebank 
Neighbourhood 

Sandy silt to clayey silt glacial till, very dense to hard, 
moist, groundwater table in this unit at Elev. 91.4 ±m 

GHD, 2020 (BH1) 
OGS (surficial geology) 

R38 
Petticoat Creek 

Beach 
Sandy silt to clayey silt glacial till, very dense to hard, 
moist, Modern alluvial deposits within the river 

GHD, 2020 (BH1) 
OGS (surficial geology) 

R39 
West Shore 

Neighbourhood 

Sandy silt to clayey silt glacial till, very dense to hard, 
moist, groundwater table in this unit at Elev. 89.0 ±m 
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 

GHD, 2020 (BH1) 
OGS (surficial geology) 

R40 
Frenchman's Bay 

Beach 
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 

OGS (surficial geology) 

R41 Frenchman's Bay 

Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 
Modern alluvial deposits 
Silt and Sand glacial till, dense to very dense, moist 

OGS (surficial geology) 

R42 
Pickering Nuclear 

Power Plant 
Coarse-textured lacustrine deposits, sand, gravel, minor 
silt and clay, littoral deposits 

OGS (surficial geology) 

R43 Brock Industrial 
Silt and Sand glacial till, dense to very dense, moist, with 
a groundwater table at Elev. 85.7 ±m 

Terraprobe, 2018 
OGS (surficial geology) 

R44 
Duffins Creek 

Beach 
Modern alluvial deposits, clay, silt, sand, gravel, may 
contain organic material 

OGS (surficial geology) 

R45 
Ajax Waterfront 

Park 

Upper cohesionless soils with a perched groundwater 
table at approx. Elev. 86 ±m 
Cohesionless glacial till (inferred silt and sand, dense to 
very dense, moist) with a groundwater table at Elev. 81 
±m 

MNDMNRF 
(geotechnical 
boreholes) 
OGS (surficial geology) 

R46 Paradise Beach 
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated 

OGS (surficial geology) 

R47 Shoal Point Road 
Fine-textured glaciolacustrine deposits, silt and clay with 
minor sand and gravel, massive to well laminated  

OGS (surficial geology) 

R48 
Carruthers Creek 

Beach 
Coarse-textured lacustrine deposits, sand, gravel, minor 
silt and clay, littoral deposits 

OGS (surficial geology) 

R49 
Ajax Lakeside 

Neighbourhood 

Glacial Till, stone-poor, sandy silt to silty sand textured till 
on paleozoic terrain, with a groundwater table at approx. 
Elev. 81 ±m 

OGS (surficial geology) 

3.2 Groundwater 

Run-off in the tableland either flows over the crest as overland sheet flow, finds its way into storm 

drains, or flows into gullies present across the study area. Where there are residential dwellings 

in the tableland there may be drainage pipes that outlet towards Lake Ontario and into or on the 

slope face where slopes are present.  
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The groundwater in the study area originates through infiltrated rainwater, groundwater fed from 

land north of the shoreline (e.g. the Oak Ridges Moraine), and groundwater hydraulically 

connected to Lake Ontario. Cohesionless soils or ‘aquifers’ within the study area are typically not 

fully saturated and do not contain excessive water pressure.  

Groundwater flow is generally towards Lake Ontario or to gullies present across the study area. 

These act as drainage features, thus lowering the piezometric head in aquifers present adjacent 

to Lake Ontario and adjacent to slope faces. Some seepage from the slope face may occur from 

infiltration in the upper stratigraphy or in areas where a slope failure has occurred and the 

groundwater table has not yet stabilized, such as often observed in the Scarborough Bluffs. 

Seepage is typically visible in bare areas. In vegetated areas along the shoreline seepage from 

the face is not visible and potential seepage is taken up as transpiration during the growing 

season.    

4 Visual Review 

A review of the shoreline at each of the reaches was conducted using drone photographs 

provided by Baird (included in Baird’s report) and publicly available aerial photographs. A 

summary of the observations in each reach is outlined in the table below.  

Table 4.1 – Visual description of each reach 

Reach 
No. 

Name Description 

R1 
Marie Curtis 

Park 
The shoreline in this area comprises publicly owned lands with a beach at the 
shoreline. Etobicoke Creek is present within this reach.  

R2 Long Branch 

The shoreline at this area is mostly privately owned and occupied by residential 
houses with different types of shoreline protection across the properties. Public parks 
are also present along the shoreline in this reach. The apparent steeper inclination is 
due to the shoreline protection.    

R3 
Colonol 

Samuel Smith 
Park 

The shoreline in this area comprises publicly owned lands (Colonel Samuel Smith 
Park). There is extensive shoreline protection and a few beaches along the shoreline. 
The apparent steeper inclination is due to the shoreline protection.   

R4 Mimico 

The shoreline at this area is mostly privately owned and occupied by residential 
houses with different types of shoreline protection. The apparent steeper inclination is 
due to the shoreline protection. There are also publicly owned lands consisting of 
parks with shoreline protection.   

R5 
Mimico 

Waterfront 
Sheltered 

The waterfront trail is approximately at the shoreline, with residential apartment 
buildings set farther back from the lake front. The shoreline protection consists of 
armourstone.  

R6 
Humber Bay 

Park 

The waterfront is occupied by publicly owned lands (Humber Bay Park West and East) 
with trails, beaches and extensive shoreline protection along the shoreline. Mimico 
Creek is present within this reach.  

R7 
Humber Bay 

West Sheltered 

The waterfront trail is approximately at the shoreline, with residential apartment 
buildings set farther back from the lake front. The shoreline protection consists of 
armourstone. The Humber River is present within this reach. 
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Reach 
No. 

Name Description 

R8 

Humber Bay 
North - 

Gzowski-
Sunnyside-
MarilynBell 

Approximately at the shoreline is publicly owned lands and a waterfront trail. The 
shoreline is mostly occupied by beaches, with walls for shoreline protection at the 
east end of this reach. The Humber River is present within this reach. 

R9 Ontario Place 
Ontario Place is located off shore, with Lake Shore Boulevard and public parking at 
the shoreline. There are walls along the shoreline for protection.  

R10 
Toronto 

Downtown and 
Harbourlands 

On shore at this reach there is a public park with shoreline protection. There are 
various public parking lots and yacht clubs as well.  

R11 
Toronto Island 

- Hanlan's 
Point Beach 

On the island Billy Bishop airport is present, with shoreline protection.  

R12 

Toronto Island 
- Gibraltar Pt 
Centre Island 

Beach 

Publicly owned lands are on Toronto Island Park. It’s generally flat laying, with some 
shoreline protection.  

R13 
Toronto Island 
- Centre Island 

Park 

Publicly owned lands are on Toronto Island Park. There are beaches along the 
shoreline.  

R14 
Toronto Island 
- Ward's Island 

Beach 
Publicly owned lands are on Toronto Island Park, with shoreline protection.  

R15 
Toronto Island 

- Airport 
Publicly owned lands are on Toronto Island Park. There are beaches along the 
shoreline. 

R16 
Toronto Island 
- Inner Islands 

Publicly owned lands are on Toronto Island Park and the adjacent port are generally 
flat lying with shoreline protection.  

R17 Cheery Beach 
The port lands are generally flat lying. This reach is occupied by a beach and is 
generally flat lying with no shoreline protection.  

R18 

Tommy 
Thompson 

Park - 
Sheltered Inner 

This reach is occupied by a public park and is generally flat lying with no shoreline 
protection. 

R19 
Tommy 

Thompson 
Park - Outer 

This reach is occupied by a public park and is generally flat lying with no shoreline 
protection. 

R20 
Ashbridges 

Bay and Park 
Hedland 

This reach is occupied by a public park and is generally flat lying. Ashbridges Bay is 
present on the eastern side of the reach.  

R21 
Eastern 
Beaches 

This reach is occupied by a public park with primarily beaches along the shoreline and 
is generally flat lying. Residential houses are set back from the shoreline.  

R22 Fallingbrook 

The grade along the shoreline increases from the west to the east towards the 
Scarborough Bluff Formation. A water treatment plant is present at the west end. 
There are residential lands and the Toronto Hunt Club in the tableland. The slope is 
generally densely vegetated, with shoreline protection (groynes) along the toe. 
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Reach 
No. 

Name Description 

R23 Birch Cliff 

The Scarborough Bluff Formation is present in this reach. Crescentwood Park is 
present in this reach and there are residential houses in the tableland. The upper slope 
is oversteepened and occasionally bare and the lower slope is densely vegetated. 
There is shoreline protection (armourstone) along the toe. There is evidence of 
historic rubble fill buttressing on the slope face that has since revegetated.  

R24 Birchmont 

The Scarborough Bluff Formation is present in this reach. There are residential houses 
and publicly owned land (Harrison Properties) in the tableland. The upper slope face is 
oversteepened and bare and the lower slope face is densely vegetated. There is 
shoreline protection (groynes) at the toe.  

R25 

Rosetta 
McClain and 
Scarborough 
Heights Park 

The Scarborough Bluff Formation is present in this reach. This reach consists of 
publicly owned lands (Rosetta Mcclain Gardens, Scarborough Heights Park) and 
residential houses in the tableland. The upper slope face is oversteepened and bare 
and the lower slope face is densely vegetated. There is shoreline protection 
(armourstone, groynes) and a public path along the toe of slope and shoreline. At the 
east end of the reach the slope stands nearly vertical and bare.  

R26 
Scarborough 
Crecent Park 

The Scarborough Bluff Formation is present in this reach. The slope at this section 
stands near vertical and is bare, with no shoreline protection at the toe of slope. This 
feature is unique to the Fishleigh area.  

R27 Bluffer's Park 

The Scarborough Bluff Formation is present in this reach. This reach is primarily 
occupied by Bluffer’s Park, with few residential properties in the tableland. The toe of 
slope in this area is protected by the marina and park at the toe of slope. The slope is 
generally densely vegetated and oversteepened, with some bare areas in the upper 
slope.  

R28 

Bluffer's Park 
Beach - 

Cathedral 
Bluffs Park 

The Scarborough Bluff Formation is present in this reach. Cathedral Bluffs Park and 
residential dwelling are present in the tableland. There is a beach at the toe of slope. 
The slope is generally oversteepened and bare in the upper slope, and the lower slope 
has talus accumulation and is vegetated.    

R29 Cudia Park 

The Scarborough Bluff Formation is present in this reach. Cudia Park is present in the 
tableland. There is no shoreline protection along the toe of slope. The slope is 
oversteepened and bare is talus accumulation on the lower slope face that is also 
bare.  

R30 
Scarborough 
Village and 
Guild Park 

The Scarborough Bluff Formation is present in this reach. Residential buildings or 
public lands (Sylvan Park, South Marine Drive Park, Guild Park and Gardens) are 
present in the tableland. There is shoreline protection (groynes, armourstone) and a 
public trail along the toe of slope. The upper slope is oversteepened and bare, and the 
lower slope has talus accumulation and is vegetated. Bellamy Ravine Creek and the 
associated ravine is present in this reach.   

R31 
Guildwood and 

Grey Abbey 
Park 

The Scarborough Bluff Formation is present in this reach. There are public lands 
(TRCA lands, GreyAbbey Park) and residential dwellings in the tableland. The toe of 
slope has shoreline protection (armourstone, groynes) along the west end and no 
shoreline protection along the east end of the reach. The upper slope is 
oversteepened and bare and the lower slope has talus accumulation and is vegetated. 
West Hill Creek and associated ravine is present at the east end of the reach.  

R32 
East Point - 

West 

The Scarborough Bluff Formation is present in this reach. This reach is occupied by a 
water treatment plant and East Point Park, there are no residential buildings in close 
proximity to the slope in the tableland. There is no shoreline protection along the toe 
of slope. The upper slope is oversteepened and bare and the lower slope has talus 
accumulation and is vegetated. There are sections along the middle of this reach 
where the full height of the slope is bare.  
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Reach 
No. 

Name Description 

R33 
East Point - 

East 

The Scarborough Bluff Formation is present in this reach. East Point Park is present in 
the tableland. There is no shoreline protection or toe protection in this reach. The 
slope at this section is generally oversteepened and bare. There appears to be some 
seepage from the slope face.  

R34 
Highland Creek 

Beach 

There are publicly owned lands (waterfront trail) at this reach. Along the shoreline 
there is beach. This reach is generally low lying. Highland Creek is present at the east 
end.  

R35 Port Union 

There are publicly owned lands (public transit, waterfront trail) at this reach. There is 
shoreline protection along part of the reach, and part of the reach has no shoreline 
protection. Where there is no shoreline protection there appears to be erosion with 
vegetation migrating into Lake Ontario. The grade change at the shoreline is up to 
about 5 m in height, and is anticipated to consist of clays and silts based on regional 
mapping. Highland Creek is present at the west end of this reach.     

R36 
Rouge River 

Beach 
This reach primarily consists of the Rough River and associated bank. The is a beach 
along the shoreline. This reach is generally low lying.  

R37 

Petticoat Creek 
CA and 

Rosebank 
Neighbourhood 

This reach has a grade change up to approximately 20 ±m in height. The tableland is 
occupied by privately owned lands with residential dwellings at the west end and 
publicly owned lands (Petticoat Creek Conservation Area) at the east end. There is no 
shoreline protection along the shoreline. There is active erosion occurring along this 
reach based on the vegetation movement towards Lake Ontario and at one location 
(549 Rodd Ave) structures appear to have migrated into the lake. The slope is 
generally bare or has vegetation that is being undercut or is migrating towards the 
lake.  

R38 
Petticoat Creek 

Beach 
This reach is occupied by public lands with Petticoat Creek and associated beaches. 
This reach is generally low lying.  

R39 
West Shore 

Neighbourhood 

This reach has a grade change up to approximately 15 ±m at the west end of the 
reach decreasing to less than 1 m at the east end of the reach. There is public lands 
(Cliffview Park, Rotary Frenchman’s Bay West Park) or private property with residential 
dwellings in the tableland. There is no shoreline protection along this reach. The slope 
is generally densely vegetated, with some bare areas. There is active erosion evident 
based on the bare near vertical areas with vegetation being undercut and migrating 
towards the lake.  

R40 
Frenchman's 

Bay Beach 
This reach is occupied by public land (Rotary Frenchman’s Bay West Park). 
Frenchman’s Bay is present in this reach. The shoreline generally consists of beach.  

R41 
Frenchman's 

Bay 

This reach is occupied by public land (Beachfront Park). Frenchman’s Bay is present 
in this reach. The shoreline generally consists of beach. The grade starts to increase 
towards the east end of the reach.  

R42 
Pickering 

Nuclear Power 
Plant 

This reach is occupied by Pickering-Ajax Nuclear Generating Station. There is 
shoreline protection (walls, armourstone) present.  

R43 
Brock 

Industrial 

This reach is occupied by associated structures for Pickering-Ajax Nuclear Generating 
Station and the Waterfront Trail. The grade change along the shoreline is 
approximately up to 11 m in height. There is no shoreline protection along the toe of 
slope. There is a beach visible at the toe of slope. There is active erosion in this reach. 
The slope is generally bare, and is near vertical is some areas along this reach. There 
is vegetation migrating towards the lake and slumping visible.  
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Reach 
No. 

Name Description 

R44 
Duffins Creek 

Beach 

This reach is occupied by public land (Rotary Park). This reach is generally flat lying. 
There is no shoreline protection present along this reach. Duffins Creek is present in 
this reach.  

R45 
Ajax 

Waterfront 
Park 

This reach is entirely occupied by public land (Ajax Waterfront Park). The grade 
change along the shoreline is up to 11 m in height. There is some shoreline protection 
at Ajax Water Supply Plant, but otherwise there is no shoreline protection. There are 
multiple outfalls present along this reach. There is evidence of active erosion based 
on the bare slope, vegetation migrating towards the lake, and benches that appear to 
have fallen into the lake from the tableland. The slope is either near vertical or there is 
talus accumulation on the lower slope face. There appears to be some seepage 
coming from the slope face. In some areas the crest of the slope is in close proximity 
to the waterfront trail (approx. 3 m from the trail). The erosion along the shoreline is 
evident at the shoreline east of the Ajax Water Supply Plant where there are two pipes 
sticking out of the slope face by approximately 5 m and are hanging in the air. 
Towards the east end of the reach the shoreline becomes less bare and more 
vegetated. 

R46 
Paradise 

Beach 
This reach is occupied by public lands (Paradise Beach). At the shoreline there is 
dynamic beach. This reach is generally flat lying.  

R47 
Shoal Point 

Road 

This reach is occupied by public lands (Paradise Beach). This reach is generally flat 
lying. Towards the east end there are privately owned lands occupied with residential 
dwellings.  

R48 
Carruthers 

Creek Beach 
This reach is occupied by public lands (Lakeside Park). This reach is generally flat 
lying with no shoreline protection.  

R49 
Marie Curtis 

Park 

The grade change along the shoreline is up to 10 m in height. This reach is occupied 
by the waterfront trail and privately owned land. There are residential dwellings in the 
tableland at the east end of the reach. There is no shoreline protection along the toe 
of slope. The slope is bare and near vertical. Active erosion is occurring along this 
reach. Vegetation is visible in Lake Ontario. 

5 Slope Stability Analysis 

The slope stability analysis was completed with 2D limit equilibrium analysis software (Slide2 

v9.015, by Rocscience, released April 26, 2021) using the standard Morgenstern/Price and 

Spencer methods. The software evaluates the factor of safety of a mass of soil by determining 

theoretical circular or non-circular slip surfaces through the slope. The sliding mass of soil is 

divided into slices, with the normal and shear forces calculated on each slice. It is an iterative 

process that converges on a solution. An example analysis is appended.  

The factor of safety is a ratio defined for each slip surface by calculating the available soil 

strength resisting movement and dividing it by the gravitational forces tending to cause 

movement. When the factor of safety is 1.0, the forces resisting movement are approximately 

equal to the forces causing movement and the slope is in a condition where failure may occur. 

This is called the “limiting equilibrium”. A slope is unstable when the factor of safety is less than 

1.0 and marginally stable when the factor of safety is 1.0. The MNDMNRF Policy Guidelines 

dictate that a minimum factor of safety of 1.3 to 1.5 is required for active land use. TRCA 

guidelines require a minimum factor of safety of 1.5.  



Geotechnical Engineering Report 
TRCA Shoreline Hazard Mapping Update Project, Toronto, Ontario  
March 10, 2022  
 

 

File No. 21-119 Rev1 Page 17 

 

The slope stability model was built using the topographic information and the factual subsurface 

condition information. The slope was analyzed using both circular and non-circular slip surfaces. 

It was determined that circular surfaces govern the minimum factor of safety for the overall slope. 

5.1 Slope Cross-Sections  

Each reach was reviewed, and the following levels of analysis were created to determine the 

Stable Slope Inclination (“SSI”): 

Level A. For a slope with a height less than 4 m and stratigraphy comprising low strength 

materials (earth fill) and a groundwater table approximately at lake level, a general SSI of 

2.5H:1V is applied. 

Level B. For a slope that is greater than 4 m in height but less than 6 m in height and 

stratigraphy comprising low strength materials (earth fill) and a groundwater table 

approximately at lake level, a general SSI of 3.0H:1V is applied. 

Level C. For a slope that is greater than 6m in height, detailed slope stability analysis 

conducted to determine the SSI using topographic information and site-specific stratigraphy 

Level D. Existing detailed slope stability analysis reports reviewed and seem reasonable, SSI 

from existing study applied to this area 

A summary of each of the study areas is outlined in the table below.  

Table 5.1 – Slope section determination 

Study Area Reaches Description 

Etobicoke R1 to R7 
Generally low lying, with shoreline grade is 4 m or lower in height. Inclined as 
steep as 3.0H:1V, to flatter than 5.0H:1V. Soil type is conservatively assumed 
to consist of earth fill and the groundwater table is approximately at lake level.   

Toronto 
Central 

R8 to R21 
Generally low lying, with shoreline grade is 6 m or lower in height. Inclined as 
steep as 1.5H:1V to flatter than 5.0H:1V. Soil type is conservatively assumed to 
consist of earth fill and the groundwater table is approximately at lake level.   

Scarborough R22 to R36 
Study area consists almost entirely of bluff features reaching up to 100 m in 
height. The soil stratigraphy and groundwater table are variable.  

Pickering-
Ajax 

R37 to R49 

Study area consists of shoreline where the grade reaches no higher than 20 m 
in height separated by low lying areas where there are rivers or historic basins. 
The soil stratigraphy consists of primarily silt glacial till with a groundwater 
table conservatively assumed to be at a shallow depth.  

 

Based on the criteria identified and the descriptions of each of the study areas, detailed slope 

stability analyses are focused on the Scarborough and Pickering-Ajax study areas.  

A review of the stability analysis previously completed across the entire study area was 

conducted. All the reports reviewed are outlined in Section 8. The review identified the following 

information in each report:  
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▪ Is there factual borehole information present? 

▪ What slope features were identified? 

▪ Was a stability analysis conducted? If yes, what parameters were used and what were the 

results? 

▪ Can the stability analysis conducted be applied to this study?  

A slope stability study was completed by Terraprobe in the Scarborough study area as a part of a 

Class Environmental Assessment (Class EA): 

▪ Terraprobe Inc., "Geotechnical Engineering Report Scarborough Waterfront Project - East, 

Environmental Assessment, Toronto, Ontario", File No. 11-14-4163-3, dated March 20, 

2018 (Terraprobe, Class EA, 2018) 

The stability analysis is provided in a report signed and sealed by professional engineers (who 

are also the authors of this report). The slope study was conducted with a level of detail and at a 

similar scale that is applicable to this study. Therefore, the Stable Slope Inclination determined 

by Terraprobe in the 2018 Class EA is applied to the overlapping reaches (R31 to R34). 

Based on this information, new detailed stability analyses were carried out for reaches R22 to R30 

(Scarborough) and R37, R39, R43, R45, and R49 (Pickering-Ajax).  

5.2 Existing Conditions 

The slope stability analysis was conducted at fourteen section locations using the elevation 

(topographic) data from the LIDAR survey provided by the TRCA.  

Slope stability was analyzed using the geotechnical properties assumed from the available 

subsurface information already referenced. The soil properties used in the analysis are outlined 

in the table below. The soil parameters used in the effective stress analysis for long-term slope 

stability are conservatively low; the real soils are likely stronger.  

Table 5.2 – Soil properties in stability analysis 

Material Unit Weight (kN/m3) Cohesion (kPa) Phi (deg) 

Iroquois Sand – Gravelly 
Sand 

19.7 0 30 

Halton Till 19.7 2 32 

Meadowcliffe Till 19.7 57 30 

Thorncliffe Sand 19.7 0 38 

Sunnybrook Till 20 48 35 

Thorncliffe Clay 19.7 38 30 

Sunnybrook Till 
(Fishleigh) 

20 72 40 



Geotechnical Engineering Report 
TRCA Shoreline Hazard Mapping Update Project, Toronto, Ontario  
March 10, 2022  
 

 

File No. 21-119 Rev1 Page 19 

 

Material Unit Weight (kN/m3) Cohesion (kPa) Phi (deg) 

Scarborough Formation – 
Silty Sand 

20 0 38 

Scarborough Formation – 
Silty Clay (Hard) 

20 57 30 

Scarborough Formation – 
Silty Clay (Very Stiff) 

20 29 25 

Don Formation – Gravelly 
Sand 

20 0 35 

York Till 21 80 30 

Bedrock 24 Impenetrable 

Silt Glacial Till 20 2 36 

Sand and Silt 19 0 32 

A conservative groundwater table was used for each of the stability models based on the water 

level information available for each reach (outlined in Section 3).  

The results of the stability analysis of the existing conditions are summarized in the table below.    

Table 5.3 – Slope stability analysis results - Existing Conditions 

Section Study Area Slope Inclinations 
Overall 
Slope 

Height (±m) 

Minimum Factor 
of Safety 

Description of critical 
slope surfaces 

R22 Fallingbrook 1.2H:1V (overall) 45.7 1.0 (overall) 

Critical slip surfaces 
pass through the 
cohesionless materials 
and through the lower 
slope profile.  

R23 Birch Cliff 1.3H:1V (overall) 44.0 
1.2 (upper slope) 

1.4 (overall) 

Critical slip surfaces 
pass through the 
cohesionless materials 
and through the mid- 
slope profile. 

R24 Birchmont 
1.0H:1V (upper slope) 
1.8H:1V (lower slope) 

50.9 
1.0 (upper slope) 

1.2 (overall) 

Critical slip surfaces 
pass through the 
cohesionless materials 
and through the mid- 
slope profile. 

R25 

Rosetta 
McClain and 
Scarborough 
Heights Park 

0.6H:1V (upper slope) 
1.3H:1V (lower slope) 

45.5 1.3 (overall) 
Critical slip surfaces 
pass through the mid-
slope profile. 

R26 
Scarborough 
Crecent Park 

0.5H:1V (overall) 52.1 
1.1 (upper slope) 

1.0 (overall) 

Critical slip surfaces 
pass through the lower 
slope profile. 
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Section Study Area Slope Inclinations 
Overall 
Slope 

Height (±m) 

Minimum Factor 
of Safety 

Description of critical 
slope surfaces 

R27 Bluffer's Park 
1.3H:1V (upper slope) 
5.4H:1V (mid-slope) 

1.2H:1V (lower slope) 
72.4  

1.4 (upper slope) 
1.4 (mid-slope) 

1.5 (overall) 

Critical slip surfaces 
pass through the mid- to 
lower slope profile. 

R28 

Bluffer's Park 
Beach - 

Cathedral 
Bluffs Park 

3.3H:1V (upper slope) 
1.8H:1V (mid-slope) 

1.3H:1V (lower slope) 
100.4 1.3 (overall) 

Critical slip surfaces 
pass through the lower 
slope profile.  

R29 Cudia Park 1.1H:1V (overall) 58.9 
1.1 (upper slope) 

1.2 (overall) 

Critical slip surfaces 
pass through the mid-
slope profile. 

R30 
Scarborough 
Village and 
Guild Park 

2.0H:1V (upper slope) 
1.6H:1V (lower slope) 

37.3 
1.5 (upper slope) 
1.7 (lower slope) 

Critical slip surfaces 
pass through the mid-
slope profile. 

R37 

Petticoat Creek 
CA and 

Rosebank 
Neighbourhood 

0.7H:1V (upper slope) 
0.9H:1V (lower slope) 

19.0 <1.0 (overall) 
Critical slip surfaces 
pass through the lower 
slope profile. 

R39 
West Shore 

Neighbourhood 
3.1H:1V (overall) 14.0 2.0 (overall) 

Critical slip surfaces 
pass under the toe of 
slope. 

R43 
Brock 

Industrial 
1.6H:1V (upper slope) 
2.2H:1V (lower slope) 

10.0 1.5 (overall) 
Critical slip surfaces 
pass under the toe of 
slope. 

R45 
Ajax 

Waterfront 
Park 

1.2H:1V (overall) 10.0 1.0 (overall) 
Critical slip surfaces 
pass through the lower 
slope profile. 

R49 
Marie Curtis 

Park 
3.3H:1V (upper slope) 
7.3H:1V (lower slope) 

7.6 2.8 (overall) 
Critical slip surfaces 
pass through the lower 
slope profile. 

The existing slope stability was analysed to calibrate each of the models to ensure the soil 

properties used represent the conditions observed in each reach.  

In general, the factor of safety in the Scarborough study area is less than 1.5. Where the full height 

of the slope is inclined at a steep inclination the factor of safety is 1.0 to 1.1. Where the lower 

slope face is inclined at a flatter inclination, likely due to the accumulation of talus at the toe of 

slope, the factor of safety is 1.2 to 1.3. At sections cut in R27 and R30 the existing slope is inclined 

at a relatively flatter inclination and the critical factor of safety is 1.4 to 1.5.  

The existing factor of safety in Pickering-Ajax varies depending on the slope height and 

inclination. Where the slope is inclined at 1.2H:1V or steeper with heights ranging from 10 to 19 

m the minimum factor of safety is 1.0 to less than 1.0. Where the slope is inclined at 1.5H:1V or 

shallower with heights ranging from 7.6 to 14 m the minimum factor of safety is 1.5 or more.  
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5.3 Stable Slope Inclination 

Grounded’s scope of work involves contributing to the updated hazard maps by determining the 

Stable Slope Inclination (SSI) across the study area. The SSI is determined through four different 

methods (Levels A to D) outlined in section 5.1.   

Detailed stability analysis was completed using 2D limit equilibrium analysis software with slope 

mapping information and subsurface information. The analysis is conducted using an iterative 

process to determine the inclination(s) at which the slope profile is stable to a minimum factor 

of safety of 1.5. Under temporary high groundwater conditions, a reduced minimum factor of 

safety of 1.3 is acceptable. The study has been conducted on a regional level using conservative 

parameters. 

The detailed slope stability analysis is provided in Appendix G. The stable slope inclination for 

each of the reaches is provided in the table below.  

Table 5.4 – Summary of Stable Slope Inclinations 

Reach 
No. 

Name 
Approx. 
Slope 

Heights 

Approx. Slope 
Inclination 

Determination 
Method 

Stable Slope Inclination 

1 
Marie Curtis 

Park 
3 m >5H:1V A & B 

2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

2 Long Branch 3 to 4 m 2.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

3 
Colonol 
Samuel 

Smith Park 

3 to 4 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

4 Mimico 4 m 1.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

5 
Mimico 

Waterfront 
Sheltered 

1 to 2 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

6 
Humber Bay 

Park 
1 to 2 m 3.0H to >5H:1V A & B 

2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

7 
Humber Bay 

West 
Sheltered 

2 to 4 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

8 

Humber Bay 
North - 

Gzowski-
Sunnyside-
MarilynBell 

2 to 6 m 1.5H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

9 
Ontario 
Place 

1 to 4 m 2.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

10 
Toronto 

Downtown 
and 

1 to 2 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 
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Reach 
No. 

Name 
Approx. 
Slope 

Heights 

Approx. Slope 
Inclination 

Determination 
Method 

Stable Slope Inclination 

Harbourland
s 

11 

Toronto 
Island - 

Hanlan's 
Point Beach 

1 to 2 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

12 

Toronto 
Island - 

Gibraltar Pt 
Centre Island 

Beach 

1 to 2 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

13 

Toronto 
Island - 

Centre Island 
Park 

1 to 2 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

14 

Toronto 
Island - 
Ward's 

Island Beach 

1 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

15 

Toronto 
Island - 
Airport 

1 m >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

16 

Toronto 
Island - Inner 

Islands 

1 m >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

17 
Cheery 
Beach 

1 m >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

18 

Tommy 
Thompson 

Park - 
Sheltered 

Inner 

2 to 3 m 2.5H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

19 

Tommy 
Thompson 
Park - Outer 

2 to 3 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

20 

Ashbridges 
Bay and Park 

Hedland 

2 to 4 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

21 
Eastern 
Beaches 

1 to 2 m >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

22 Fallingbrook 1 to 50 m 1.2H:1V C 2.0H:1V (overall) 

23 Birch Cliff 50 m 1.3H:1V C 2.0H:1V (overall) 

24 Birchmont 50 to 55 m 1.0H to 2.0H:1V C 2.0H:1V (overall) 
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Reach 
No. 

Name 
Approx. 
Slope 

Heights 

Approx. Slope 
Inclination 

Determination 
Method 

Stable Slope Inclination 

25 

Rosetta 
McClain and 
Scarborough 
Heights Park 

45 to 55 m 0.5H to 1.2H:1V C 1.7H:1V (overall) 

26 
Scarborough 
Crecent Park 

50 to 55 m 0.5H to 2.5H:1V C 1.7H:1V (overall) 

27 
Bluffer's 

Park 
45 to 50 m 1.0H to 2.5H:1V C 1.8H:1V (overall) 

28 

Bluffer's 
Park Beach - 

Cathedral 
Bluffs Park 

85 to 100 m 0.8H to 3.6H:1V C 1.8H:1V (overall) 

29 Cudia Park 55 to 100 m 1.0H to 1.6H:1V C 1.8H:1V (overall) 

30 

Scarborough 
Village and 
Guild Park 

35 to 50 m 0.5H to 2.3H:1V C 1.8H:1V (overall) 

31 

Guildwood 
and Grey 

Abbey Park 

25 to 40 m 0.6H to 2.4H:1V D 1.8H:1V (overall) 

32 
East Point - 

West 
15 to 25 m 0.8H to 1.8H:1V D 1.8H:1V (overall) 

33 
East Point - 

East 
20 to 25 m 0.9H to 2.1H:1V D 1.8H:1V (overall) 

34 
Highland 

Creek Beach 
10 to 15 m 1.3H to 2.2H:1V D 1.8H:1V (overall) 

35 Port Union 4 to 5 m 3.0H to >5H:1V A & B 
2.5H:1V (where slope <4 m in height) 
3.0H:1V (where slope >4 m in height) 

36 
Rouge River 

Beach 
8 to 12 m 1.1H to 1.6H:1C C 2.0H:1V (overall) 

37 

Petticoat 
Creek CA 

and 
Rosebank 

Neighbourho
od 

20 m 0.7H to 1.0H:1V C 2.0H:1V (overall) 

38 
Petticoat 

Creek Beach 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

39 
West Shore 

Neighbourho
od 

15 m 2.5H:1V C 2.0H:1V (overall) 

40 
Frenchman's 

Bay Beach 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 
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Reach 
No. 

Name 
Approx. 
Slope 

Heights 

Approx. Slope 
Inclination 

Determination 
Method 

Stable Slope Inclination 

41 
Frenchman's 

Bay 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

42 

Pickering 
Nuclear 

Power Plant 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

43 
Brock 

Industrial 
11 m 1.5H to 2.1H:1V C 2.0H:1V (overall) 

44 
Duffins 

Creek Beach 
2 to 4 m 3.0H to >5H:1V A 2.5H:1V (overall) 

45 

Ajax 
Waterfront 

Park 

11 m 1.2H:1V C 2.0H:1V (overall) 

46 
Paradise 

Beach 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

47 
Shoal Point 

Road 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

48 
Carruthers 

Creek Beach 
1 to 2 m 3.0H to >5H:1V A 2.5H:1V (overall) 

49 
Marie Curtis 

Park 
10 m 2.8H:1V C 2.0H:1V (overall) 

6 Limitations and Restrictions 

Grounded was provided with LiDAR data of the entire study area in .dwg format from the TRCA, 

that included 0.25 m contours. The LiDAR data provided was collected in 2015. Topographic 

slope surveying was excluded from our scope of work by the TRCA. The TRCA’s LiDAR data is 

relied on as factual data for present purposes. The slope stability cross-sections presented in this 

report are derived from the LiDAR data provided.  

A slope inspection was completed across the study areas using drone photographs and aerial 

photographs only. No site visits were conducted for this desktop level study.   

6.1 Investigation Procedures 

The geotechnical engineering analysis and advice provided here are desktop level only, and are 

based on factual data obtained from investigations at this site conducted by other consultants 

as described above. This previous consultant subsurface information is provided in a 

professional engineer’s signed and sealed geotechnical report, and as such this borehole 

information is taken as factual for present purposes. 
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A carefully conducted, fully comprehensive investigation and sampling scope of work carried out 

under the most stringent level of oversight may still fail to detect certain ground conditions. As 

such, users of this report must be aware of the risks inherent in using engineered field 

investigations to observe and record subsurface conditions. As a necessary requirement of 

working with discrete test locations, Grounded has assumed that the conditions between test 

locations are the same as the test locations themselves, for the purposes of providing 

geotechnical engineering advice.  

It is not possible to design a field investigation with enough test locations that would provide 

complete subsurface information, nor is it possible to provide geotechnical engineering advice 

that completely identifies or quantifies every element that could affect construction, scheduling, 

or tendering. Contractors undertaking work based on this report (in whole or in part) must make 

their own determination of how they may be affected by the subsurface conditions, based on their 

own analysis of the factual information provided and based on their own means and methods. 

Contractors using this report must be aware of the risks implicit in using factual information at 

discrete test locations to infer subsurface conditions across the site and are directed to conduct 

their own investigations as needed. 

6.2 Site and Scope Changes 

Natural occurrences, the passage of time, local construction, and other human activity all have 

the potential to directly or indirectly alter the subsurface conditions at or near the project site. 

Contractual obligations related to groundwater or stormwater control, disturbed soils, frost 

protection, etc. must be considered with attention and care as they relate this potential site 

alteration. 

The geotechnical engineering advice provided in this report is based on the factual observations 

made from the site investigations as reported. It is intended for use by the owner and their 

retained design team. If there are changes to the features of the development or to the scope, the 

interpreted subsurface information, geotechnical engineering design parameters, advice, and 

discussion on construction considerations may not be relevant or complete for the project. 

Grounded should be retained to review the implications of such changes with respect to the 

contents of this report. 

6.3 Report Use  

The authorized users of this report are Baird and their design team, for whom this report has been 

prepared. Grounded Engineering Inc. maintains the copyright and ownership of this document. 

Reproduction of this report in any format or medium requires explicit prior authorization from 

Grounded Engineering Inc.  
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Without restriction, the TRCA may allow others to use this Work Product or modified Work Product 

as it deems necessary. Grounded bears no responsibility for any use of the Work Product by the 

TRCA not related to the Project or modification of the Work Product by TRCA. 

7 Closure 

If the design team has any questions regarding the discussion and advice provided, please do not 

hesitate to have them contact our office. We trust that this report meets your requirements at 

present. 

For and on behalf of our team, 

 

 

 

 

 

Jory Hunter, B.Sc.(Eng.), EIT Jason Crowder, Ph.D., P.Eng. 
Geotechnical and Environmental Team Principal  
 

  

11/03/2022
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Material Name Color Unit Weight
(kN/m3)

Cohesion
(kPa)

Phi
(deg)

Scarborough Sand 20 0 38

Scarborough Clay (Above Elev. 77 m) 20 57 30

Bedrock 24

York Till 21 80 30

Lower Leaside Till 19.7 20 30

Existing slope profile
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Analysis
              East Point Park (Section 41) - Factor of Safety = 1.5

File 11-14-4163 Section 41 - FOS 1.5.slimScale 1:1200Date 1/8/2018
Ref.By MD

Project
              11-14-4163 | Scarborough Waterfront Project EA

Notes

Refer to appended Slope 
Stability Analysis Explanation 
sheets for legend. Refer to 
cross-sections for inclinations 
and other pertinent slope 
information.

SLIDEINTERPRET 7.023




