
103, 2010 Winston Park Drive, Oakville, ON L6H 5R7  T: 905 829 8666  F: 905 829 1166 
thurber.ca

To: Maria King, P.Eng. 
Dillon Consulting Limited 
1155 North Service Road West Unit 14 
Oakville, ON L6M 3E3 

June 22, 2022 

From: Renato Pasqualoni, P.Eng. 
Alireza Hejazi, Ph.D., P.Eng. 
Michael Eastman, P.Eng. Thurber File No.: 26370 

FINAL 

TECHNICAL MEMORANDUM 

DESKTOP STUDY GEOTECHNICAL AND HYDROGEOLOGICAL ASSESSMENT 

ROUGE PARK BRIDGES TRANSPORTATION MASTER PLAN EA 

TORONTO, ONTARIO 

Thurber Engineering Limited (Thurber) has been retained by Dillon Consulting Limited (Dillon) to 
conduct a desktop study in support of the Rouge Park Bridges Transportation Master Plan 
Environmental Assessment (EA) for the development of a rehabilitation strategy for five municipal 
bridges in Toronto, Ontario. 

It is a condition of this memorandum that Thurber’s performance of its professional services is 
subject to the attached Statement of Limitations and Conditions. 

1 SITE DESCRIPTION 

The project study area is shown on Figure 1 and is located within Ward 25-Scarborough-Rouge 
National Urban Park (RNUP), located in the north-eastern part of the City of Toronto, generally 
bounded by Morningside Avenue/Neilson Road to the west, Scarborough Pickering Townline to 
the east, Steeles Avenue East to the north, and Highway 401 to the south. The project focus 
areas are located at radii of 500 m from each of the five bridges within the study area. The bridges 
are in an urban setting surrounded by undeveloped land consisting of forests, at the locations 
presented on Figure 1. 

The five municipal bridges consist of the following: 

1. Maxwell’s Bridge (Bridge 802): The existing structure is a single-span cast-in-place
concrete bridge supported on two abutments that carries Twyn Rivers Drive over Little
Rouge Creek. The structure has a total length of 19 m and a deck width of 7.5 m. The
structure was noted to have rehabilitation work to the abutments and deck elements
completed between 1998 and 2013.

2. Stott’s Bridge (Bridge 803): The existing structure is a single-span steel truss bridge
supported on two abutments that carries Twyn Rivers Drive over Rouge River. The
structure has a total length of 22.1 m and a deck width of 4.7 m. The structure was noted
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to have rehabilitation work to the wingwalls, floorbeams and lacing/bracing members 
completed in 2013. 

3. Hillside Bridge (Bridge 806): The existing structure is a single-span steel truss bridge
supported on two abutments that carries Meadowvale Road over Little Rouge Creek. The
structure has a total length of 24.7 m and a deck width of 5.1 m. The structure was noted
to have rehabilitation work to the abutments and grading completed in 1986.

4. Sewell’s Suspension Bridge (Bridge 812): The existing structure is a three-span steel
suspension bridge supported on two piers and two abutments that carries Sewells Road
over Rouge River. The structure has a total length of 48.8 m and a deck width of 5 m. The
structure was noted to have rehabilitation work to the piers, towers and deck elements
completed between 1980 and 1987.

5. Milne Bailey Bridge (Bridge 813): The existing structure is a two-span steel truss bridge
supported on one pier and two abutments that carries Old Finch Avenue over Rouge River.
The structure was noted to have rehabilitation work to the pier, abutments and deck
elements completed between 1988 and 2013.

2 REVIEW OF AVAILABLE INFORMATION 

2.1 Site Physiographic, Geologic, and Hydrogeologic Settings 

The study area is situated within two physiographic regions generally known as Iroquois Plain 
and South Slope. A physiographic region map of the focus areas and surrounding area is shown 
on Figure 2. The Iroquois Plain physiographic region is located in the southern portion of the study 
area (Bridges 802 and 803) and represents the former shoreline of glacial Lake Iroquois. It is 
generally located at the perimeter of Lake Ontario and cuts into the previously deposited clay and 
till. It is partly underlain with sand deposits, sloping gently upward north from Lake Ontario. The 
South Slope to the north (Bridges 806, 812, and 813) is typically a drumlinized area consisting of 
areas of thin (<1 m) aeolian sand deposits underlain by glacial deposits, primarily till (Chapman 
and Putnam, 1984). 

According to available geologic mapping obtained from the Ontario Geological Survey (OGS), 
while most of the area is underlain by glacial till (Leaside Formation of the late Wisconsinan 
period), glaciolacustrine deposits of sand and gravel are found in the Iroquois Plain, 
glaciolacustrine clays are found in the early peripheral lakes and modern alluvial deposits of sand 
and gravel are found in the valleys of the Rouge River and its tributaries. The mapped surficial 
geology of the study area is illustrated on Figure 3. Published bedrock mapping indicates that the 
study area is underlain by shales of the Georgian Bay and Blue Mountain Formations (Figure 4). 

The majority of the study area and specifically the project focus areas are located within the Rouge 
River Watershed and falls under the jurisdiction of the Toronto and Region Conservation Authority 
(TRCA). The regional topography slopes southerly toward the Rouge River, and eventually drains 
into Lake Ontario. Groundwater flow is interpreted to follow the existing topography, with the study 
area draining southeasterly to Rouge River. One prominent landform in the Rouge Watershed, 
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south of Finch Avenue, is an escarpment representing the shoreline of Lake Iroquois. The Iroquois 
Plain south of this shoreline consists of deposits of nearshore beach sands and gravels, and silts 
and clays that were laid down in deeper aquifer. The sand and gravel deposits associated with 
the Lake Iroquois shoreline are important for local recharge, with estimated infiltration rates of 
approximately 200 mm/year. The portion of the shoreline nearest Lake Ontario is a local 
discharge area, where upward gradients from deeper aquifers can result in significant discharge. 
The silt and clay deposits of the Lake Iroquois plain are less permeable (TRCA, 2007). 

The South Slope forms a higher upland to the Iroquois Plain within the study area. The Rouge 
River and Little Rouge Creek Valleys have incised deep valleys within the study area, with 
localized steep slopes and erosion features. 

2.2 MTO Geocres Library 

A desktop study search of available subsurface information within the study area from the MTO 
Geocres library found the following existing geotechnical reports prepared by others (these 
reports are included in Appendix A): 

1. MTO Report with Geocres No. 30M14-161 titled “East Metro Freeway Feasibility Study”
dated September 26, 1978.

2. MTO Memo with Geocres No. 30M14-244 titled “Slope Stability, Station 175+00 to
200+00” dated March 19, 1980.

In general terms, the encountered stratigraphy near Finch Avenue  consisted of sand and gravel 
overlying uniform fine sand underlain by sandy silt to silty sand overlying shale bedrock. 

Deep foundations consisting of steel H-piles driven to bedrock were recommended to support the 
piers and the west abutment. Shallow foundations were recommended to support the east 
abutment. 

2.3 Previous Investigations 

Existing available subsurface information was compiled for the study area from previous 
geotechnical investigations carried out by Thurber. The following report was reviewed in the 
assessment of site conditions for the study area (this report is included in Appendix B): 

1. Thurber Report titled “Geotechnical Investigation, Proposed Zoomobile Bridge Near Indo-
Malayan Pavilion, Toronto Zoo, Scarborough, Ontario” dated April 12, 1999.

The field investigation was carried out between March 17 and 22, 1999. The investigation involved 
drilling four boreholes to depths ranging from 1.7 to 7.7 m. 

In general terms, the encountered stratigraphy consisted of topsoil overlying silt and sand to 
sandy silt till underlain by silty clay to clayey silt tills. 

Based on the subsurface conditions encountered at this site, shallow foundations were 
considered suitable for support of the new bridge abutments and piers. 
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2.4 Bridge Design Drawings 

Design drawings for the existing bridges were reviewed and are included in Appendix C. 

The design drawings indicate the existing bridge abutments are supported on shallow 
foundations. The foundation type for the piers is uncertain. 

Borehole logs for the Milne Bailey Bridge prepared by B P Walker are included on Drawing No. 
26200-T1 (5013-S-1). Borehole logs for the other four bridges were not included on the design 
drawings. 

In general terms, the encountered stratigraphy at the Milne Bailey Bridge consisted of pavement 
structure or topsoil overlying fill underlain by clayey silt till overlying cohesionless layers of sand 
and gravel or silty sand. 

2.5 Well Records and Existing Permits 

A search of the Ministry of the Environment, Conservation and Parks (MECP) well records 
database conducted within the study area returned a total of 535 records. Out of 535 records, 21 
wells were located within the project focus areas. A well record map is provided as Figure 5. 
Based on the well records, twelve of the nearby wells are listed as supply wells for either domestic, 
livestock or public use. The remaining nine wells are listed as either abandoned or not used. The 
water levels also ranged at depths from 4.9 m to 26.4 m below the ground surface. A review of 
the water well record database indicates that the depth to bedrock surface is approximately 42 m 
and two bedrock wells were identified within the project focus areas. A search of water taking 
permits conducted in September 2020 identified only one active Permit to Tale Water (PTTW) 
record within the project focus areas. A search of MECP’s Access Environment mapping returned 
no Environmental Activity and Sector Registry (EASR) registrations within the project focus areas. 
The detailed water well record search results are included in Appendix D. 

2.6 Environmental Setting 

Based on regional-scale source protection mapping, the study area is not located within a 
Wellhead Protection Area (WHPA); however, the project focus areas are located within a 
Significant Groundwater Recharge Area (SGRA) and a Highly Vulnerable Aquifer (HVA). They 
are also located within the TRCA regulated areas. Based on a review of Ministry of Natural 
Resources and Forestry (MNRF) online mapping, natural features in the vicinity of the project 
focus areas include the following: 

a) Rouge River and Little Rouge Creek and/or tributaries traverse the focus areas; multiple
tributaries of Morningside Creek and Highland Creek also flow southerly within the study
area.

b) Areas of Natural and Scientific Interest (ANSIs) – A Provincially Significant Life Science
area exist within the focus areas between Twyn Rivers Drive and Steels Avenue East.
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c) Natural Heritage Areas are located within the project focus areas between Scarborough
Pickering Townline and Rouge River.

d) Wetlands are located at various locations in the vicinity of the focus areas.

e) Large areas of woodlands also exist within the study area.

According to the City of Toronto Official Plan (Map 22), the land use adjacent to the focus areas 
is natural area or other open space area (including golf courses, cemeteries, and public utilities). 
The nearby areas of natural significance are illustrated on Figure 6. 

3 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS 

We understand that the proposed rehabilitation strategy may involve replacement of all five 
existing municipal bridges as part of the improvements in this area. 

Based on the limited subsurface information found through the desktop study and summarized in 
Section 2, it is expected that the subsurface conditions at each bridge will vary significantly and 
could include shallow unconsolidated recent alluvium as well as deeper competent glacial 
deposits. Groundwater piezometric levels are expected to be significantly influenced by the local 
stream levels. It is not possible to recommend foundation types for the bridge replacements based 
on the limited information currently available. It is likely that new foundations (i.e. abutments and 
piers) for the proposed new bridges will need to be founded on either spread footings or steel H-
piles driven to refusal in the overburden or on the bedrock. A geotechnical investigation for the 
new foundation elements will be required as described in Section 3.1. 

Other geotechnical data gaps that may need to be considered include geotechnical stability for 
the stream valley slopes and for existing approach embankments. The valley slopes in the study 
area are well know for having significant localized erosion, particularly where the stream 
meanders encroach on the slope toe. Investigations into the stability of the valley slopes may 
require only a site observation or may require intrusive investigation such as additional boreholes. 
Investigation, analysis and reporting relating to the stability of the valley slopes will likely need to 
meet TRCA and/or MNR requirements as detailed in the MNR Technical Guide titled “River & 
Stream Systems: Erosion Hazard Limit”. The conditions of the existing approach embankments 
are unknown, and may require improvements, particularly where grade changes or bridge designs 
warrant. 

It is important to note that a field investigation will need to be carried out at each bridge location 
to verify the subsurface conditions and confirm suitable foundation options (i.e. shallow and/or 
deep), requirements for approach improvements, as well as to assess valley slope conditions and 
need for remedial efforts. A preliminary field drilling program is proposed below. 
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3.1 Proposed Field Investigation 

The following presents preliminary geotechnical investigation recommendations related to bridge 
foundations only, and assuming that bridge sizes and elevations do not change significantly. The 
field investigation should involve drilling at least 26 boreholes as summarized below: 

1. Maxwell’s Bridge: Two boreholes at each abutment (four total)

2. Stott’s Bridge: Two boreholes at each abutment (four total)

3. Hillside Bridge: Two boreholes at each abutment (four total)

4. Sewell’s Road Bridge: Two boreholes at each abutment and pier (eight total)

5. Milne Bailey Bridge: Two boreholes at each abutment and pier (six total)

The above recommendations for the number of boreholes assumes that the new bridges will have 
the same number of spans as the existing bridges. Additional approach boreholes may also be 
required if there is a fill or cut. 

The boreholes should be drilled to a minimum of 3 m below refusal. If bedrock is encountered, a 
minimum of 50% of the boreholes should be cored for a minimum depth of 3 m. 

Standard Penetration Tests (SPTs) should be carried out at regular intervals of depth. Thin wall 
(Shelby) tube sampling and field vane testing should be performed in cohesive soils, where 
applicable. 

Routine geotechnical laboratory testing, including natural water content, Atterberg Limits, and 
grain size distribution analyses (hydrometer and/or sieve) should be conducted on select soil 
samples. 

One-dimensional consolidation testing should be carried out if soft to firm compressible cohesive 
soils are encountered. 

Unconfined compressive strength (UCS) and point load (PL) testing should be carried out on 
select rock core samples. 

4 PRELIMINARY HYDROGEOLOGICAL RECOMMENDATIONS 

As described in detail in Sections 2.1 and 2.2, the project focus areas are underlain by 
heterogeneous materials consisting of sand and gravel, sandy silt to silty sand, silt and sandy silt 
till. The heterogeneous materials were underlain by shale bedrock. A preliminary review of the 
MECP well records database also indicated that the water levels ranged at depths from 4.9 m to 
26.4 m below the ground surface.  However, given the proximity of the structures to local streams, 
it is anticipated that the groundwater levels will be influenced by stream levels and recent 
precipitations events. Hydrogeological field investigations will be required to accurately assess 
the hydrogeological conditions at each bridge location, and these efforts should be coordinated 
with the geotechnical field work. 
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Depending on the bridge and foundation designs, at least one monitoring well per foundation 
element should be installed and a stabilized groundwater level should be measured.  

If groundwater conditions indicate the potential need for dewatering, additional stabilized water 
levels should be measured at the monitoring wells, and in-situ hydraulic conductivity testing 
should be completed to estimate the permeability of the screened soils. Groundwater quality 
sampling should also be undertaken. Groundwater quality samples should be analyzed against 
the Provincial Water Quality Objectives (PWQOs) for select metals and inorganics criteria, as well 
as for any anthropogenic contaminants if there are visual or olfactory signs of impact from the 
investigation. 

Following completion of the tests, a report summarizing the findings of the hydrogeological 
investigation should be prepared. The report would characterize the existing geological and 
hydrogeological setting and provide recommendations for the requirement of an EASR or 
Category 3 PTTW based on detailed design. Potential short-term and long-term impacts to the 
natural features and groundwater users as a result of construction related activities need to be 
investigated. 

If it is determined that an EASR or Category 3 PTTW is required, preparation of an application 
and supporting report should be undertaken. To support application for PTTW, a detailed 
hydrogeological assessment report should be completed outlining detailed monitoring and 
reporting requirements along with any required mitigate and management measurement for the 
pre-construction, construction and post-development phases. Potential environmental impacts to 
streams from construction dewatering will require assessment by additional experts, including  
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5 CLOSURE 

We trust this memo meets your requirements. If you have any questions or require further 
information, please do not hesitate to contact us. 

Yours truly, 

Thurber Engineering Limited 

Renato Pasqualoni, P.Eng. 
Principal 

Alireza Hejazi, Ph.D., P.Eng. 
Senior Hydrogeologist 
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Appendix D 

 

MECP Water Well Records 



MECP Well Record Summary Table

Well ID
UTM Coordinates 

Easting
UTM Coordinates 

Northing
Date Completed

Depth to Bedrock
(m)

Well Depth 
(m)

Static Level
 (m)

Well Use

6905360 646417.7 4854337 1959-03-09 46.6 53.6 10.7 Abandoned
7210288 646165 4854580 2013-05-24 - 0 0 Abandoned
6923130 646152 4854543 1993-04-06 - 30.5 6.7 Supply Wells
6911174 648094.8 4852463 1972-08-10 11.3 59.1 0 Abandoned
6909829 646374.7 4854503 1970-03-14 - 33.2 20.7 Supply Wells
6927554 646351 4854285 2003-11-26 - 8.4 4.9 Supply Wells
6905367 644482.7 4854638 1963-11-02 - 10.7 7 Supply Wells
6909941 646454.7 4854463 1970-04-16 45.7 48.8 0 Abandoned
7234364 646359 4854568 2014-08-21 - 0 0 Supply Wells
6927557 646351 4854285 2003-12-09 - 7.6 0 Unknown
6911175 648054.8 4852463 1972-06-19 12.2 55.8 0 Abandoned
6927553 646341 4854772 2003-12-16 - 0 0 Abandoned
6927559 646373 4854747 2003-12-15 - 15.2 9.9 Supply Wells
6927919 644764 4854499 2004-06-02 - 0 0 Abandoned
6927921 644857 4854053 2004-06-11 - 0 0 Abandoned
6927662 644775 4854276 2004-02-23 - 23.6 13.1 Supply Wells
6929072 644745 4853898 2005-04-07 42.4 48.1 26.4 Supply Wells
6927560 644967 4854138 2003-12-23 - 15.7 0 Supply Wells
6905359 646429.7 4854374 1959-04-13 - 35.7 11.3 Supply Wells
6909731 646374.7 4854583 1969-10-09 - 24.4 7.6 Supply Wells
6929071 644698 4853647 2005-04-06 43.6 48.1 26.1 Supply Wells
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