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1.0 INTRODUCTION

Wood Environment & Infrastructure Solutions, a Division of Wood Canada Limited (Wood), was retained by
CIMA Canada Incorporated (CIMA) on behalf of the City of Toronto, to conduct a hydrogeological
investigation in support of a Permit To Take Water (PTTW) application to the Ontario Ministry of the
Environment and Climate Change (MOECC) for dewatering to support construction for the rehabilitation of
an existing Sanitary Trunk Sewer (STS).

The sewers to be rehabilitated are located within the Don Valley Golf Course and York Mills Park (West Don
STS) and Lower Don Parklands (North Toronto STS). The sewers run relatively parallel to the West Branch of
the Don River (West Don STS) and to the main channel of the Don River (North Toronto STS). The West Don
STS site is located within the vicinity of Wilson Avenue/York Mills Road and Yonge Street while the North
Don site is located between the Don River and the Don Valley Parkway, west of Millwood Road in Toronto,
Ontario (Figure 1). The North Toronto STS site is not expected to require excavations or dewatering to
complete the required rehabilitation.

The purpose of this report is to obtain a PTTW to support the excavation and construction of the
maintenance holes at the West Don STS site in order to allow access to the sewers to complete the above
work. This report summarizes the findings of a previously completed geotechnical and hydrogeological
investigation completed at the site, including in-situ hydraulic conductivity testing, groundwater level
measurements, and sampling of the groundwater to confirm dewatering disposal options.  The report also
describes the local environment in the area of the proposed excavations.

The proposed excavations are located in close proximity to the West Don River, but potential impacts will
be mitigated by returning the collected discharge water back to the river, following appropriate treatment,
such that dewatering in support of the excavations is expected to have a low risk of environmental impacts.

2.0 SOURCES OF INFORMATION

Information reviewed as part of the preparation of this report includes both studies completed at the site,
as well as regional-scale mapping products.  For this report, Wood has previously completed geotechnical
and hydrogeological field work and dewatering calculations at the West Don STS and North Toronto STS
sites (separate report, 2017). The work completed for the West Don STS site consisted of the following:

• Drilling of four (4) boreholes drilled to depths of 8 m on 23 and 24 February 2017 as part of the
geotechnical investigation (designated as BH 1 to BH 4);

• Installation of 50 mm (2”) PVC monitoring wells in all of the boreholes upon the completion of
drilling;

• Collection of groundwater levels at all functional monitoring wells on five (5) occasions between
February 2017 and July 2017; and

• Hydraulic conductivity testing completed in all the monitoring wells in March and April 2017.
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• Assessment of dewatering requirements at the West Don STS site and determine the need for
a Permit To Take Water (PTTW) or an Environmental Activity and Sector Registry (EASR)
registration.

Results of the above field activities are summarized in this report, but are explained in greater detail in the
following reports completed by CH2M HILL:

• Geotechnical and Hydrogeological Investigation Report, West Don and North Toronto Sanitary
Sewer Trunk Rehabilitation, Toronto, Ontario, (Amec Foster Wheeler, October 2017).

Using the information included in Amec Foster Wheeler’s 2017 report, combined with some additional
supplementary field investigation, Wood has conducted an impact assessment of the dewatering efforts at
the West Don STS site and prepared this report to support a PTTW application for construction dewatering.

Additional regional-scale map products were reviewed as part of the work completed at this site.  Resources
reviewed include the following:

• Orthophotography, ESRI ArcGIS Online, World Imagery, 2013.
• Ontario Ministry of Northern Development and Mines, Surficial Geology of Southern Ontario,

2003, Miscellaneous Release - Data 128.
• Ontario Geological Survey, Bedrock Geology of Ontario, 2011, Miscellaneous Release – Data

126, 1:250,000 scale.
• Chapman L.J. and Putnam, D.F. 1984 (digitized 2007). Physiography of Southern Ontario:

Ontario Geological Survey, Miscellaneous Release – Data 228.

3.0 PROPOSED CONSTRUCTION

The existing sewer pipes have diameters of 1,200 mm (West Don STS) and 1,500 mm (North Toronto STS),
at a depth ranging between 1.4 m and 6.6 m below ground surface. The rehabilitation will consist of spot
repairs, sewer cleaning, lining work, and maintenance hole rehabilitation at both sites. The work will be
completed within existing pipes, the only excavations required will be select maintenance hole locations.

To complete the necessary rehabilitation at the West Don STS site, the City plans to excavate two (2)
maintenance holes near the MH132-073-1 and MH132-068 locations to allow bypass pumping. The
maintenance hole at MH132-073-1 will be 1.5 m by 1.5 m with a maximum depth of 3.9 m below ground
surface (bgs). The maintenance hole to be installed at MH 132-068 location will be 3.2 m by 3.2 m with a
maximum depth of 6.6 m bgs. Additional work to be completed at this site include removing maintenance
hole appurtenances and replacing with new appurtenances and installing CIPP liner using trenchless
technology. Dewatering is required to excavate and install the new maintenance holes. The maintenance
hole locations are shown in Figure 1.

To complete the rehabilitation at the North Toronto STS site, the City plans to install a liner inside the
existing sewer pipe. The maintenance hole, MH125-010-1, will not require rehabilitation, so no additional
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excavations are required for this site and no dewatering is expected to be required at this site.  The
maintenance hole location is shown in Figure 1.

As the North Toronto STS site will not require dewatering, this report will be focussed on the impacts
assessment related to the dewatering effort required at the West Don STS site.

4.0 WORK PLAN AND METHODOLOGY

The hydrogeological work completed by Amec Foster Wheeler at this site as part of the geotechnical
investigation were outlined in Section 2.0. Additional work completed by Wood in conducting the
dewatering impact assessment consisted of the collection of one (1) groundwater sample at the West Don
STS site to assess dewatering options, as well as reviewing available water well records and available
geologic and hydrogeologic maps to assess the impacts to the surrounding environment from dewatering
at the West Don STS site.

5.0 PHYSICAL SETTING

The West Don STS site is situated within the West Don River valley greenspace in a generally northwest-
southeast orientation, roughly parallel to the West Don River, around the intersection of Wilson
Avenue/York Mills Road and Yonge Street.  The project site is located in the City of Toronto, Ontario and
the general site location is shown in Figure 1. Figure 1 also includes BH 5, which is situated at the North
Toronto STS site, which was part of Amec Foster Wheeler’s 2017 geotechnical and hydrogeological
investigation. This site is not expected to require additional excavations, and therefore no dewatering is
required at this site so it has not been included in this report.

5.1 Topography and Surface Water Features

The regional ground surface topography indicates that the ground surface elevation for the Don River
ranges between approximately 170 masl and 125 masl, sloping roughly from northwest to southeast.  The
regional ground surface topography for the site is shown in Figure 2 with the local surface water features.

Locally, the topography ranges between approximately 131.5 masl and 128.8 masl based on the surveyed
ground surface elevations of the boreholes drilled at the site, sloping locally towards from the northwest to
southeast.

The West Don STS site will be situated within close proximity to the west branch of the Don River, with the
excavations to be completed at an approximate distance of 10 m from the river channel, at the closest point.
The excavation locations are situated near BH 1 and BH 4 shown in Figures 1 and 2. The West Don River
flows from north to south in this area.
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5.2 Physiography

The physiography for the project site is situated within the bevelled till plains of the South Slope
physiographic region (Chapman and Putnam, 1984). The South Slope physiographic region consists of till
soils, with the slope smoothed and faintly drumlinized.  The South Slope is cut at intervals by the valleys
created by tributaries of several of the Toronto area river systems.

5.3 Quaternary and Bedrock Geology

The quaternary and bedrock geology were described in Amec Foster Wheeler’s previous investigation.

For the quaternary geology, the West Don STS site is situated in modern alluvium deposits according to
Ontario Geologic Survey (OGS) Preliminary Map P. 2204 (Quaternary Geology of Toronto and Surrounding
Area, 1980). The area has been repeatedly eroded and deposited by the West Don River over time and
modern alluvium deposits can be highly variable in composition between coarse sands and gravels to finer
grained silts and clays, with varying amounts of organic matter.

Bedrock in this area consists of Paleozoic Upper Ordovician rocks of the Georgian Bay Formation (OGS Map
M. 2544, Bedrock Geology of Ontario, 1991).  According to descriptions by the OGS, this formation consists
of interbedded grey-green to dark grey shale and fossiliferous calcareous siltstone to limestone and
dolostone.

Based on Preliminary Map 102 (Metropolitan Toronto Bedrock contours) published by the Ontario
Department of Mines (1961), the bedrock elevation at the West Don STS site is approximately 91 m, which
is 40 m or more below the existing ground surface). Due to the relatively shallow nature of the excavations
to be completed, bedrock is not considered to be significant in this investigation.

6.0 GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATION (2017) SUMMARY

The tasks completed as part of the geotechnical and hydrogeological investigation (Amec Foster Wheeler,
2017) are summarized in Section 2.0. The methods and findings of this investigation are discussed in the
report which is included in Appendix A (including the borehole logs). The geotechnical soils described in
the report comprised mainly topsoil and fills, localized native organic silty clay and peat, sand, sandy
gravel/gravelly sand, and sandy silt/silt to the termination depth of the borehole.

Groundwater levels were measured at the completion of drilling between 23 and 24 February 2017 and then
on five (5) more occasions between 1 March 2017 and 12 July 2017 in BH 1 to BH 4 at the West Don STS
site. Following the completion of drilling, the groundwater levels ranged between ground surface and 4.3
mbgs (elevations of 131.5 masl and 124.5 masl). As these groundwater levels were collected in the first half
of the year, it is likely that these levels do represent seasonal high groundwater conditions.
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The hydraulic conductivity results, based on single well response tests (both rising and falling head slug
tests and constant head pumping tests) completed between 7 March and 9 April 2017, ranged between 1.8
x 10-5 m/s (BH 1) and 3.8 x 10-6 m/s (BH 3). The monitoring wells were noted to produce some silt when
each well was purged, so as a precaution to account for potential influence from the well construction on
the in-situ values, a 3x multiplier was applied to the hydraulic conductivity results before they were inputted
into dewatering rate calculations. These modified hydraulic conductivity results ranged between 5.4 x 10 -5

m/s (BH 1) and 1.1 x 10-5 m/s (BH 3).

Based on the groundwater levels measured, the modified hydraulic conductivity values, the soils
encountered, and the assumptions made during the initial hydrogeological investigation, expected
dewatering rates were calculated that ranged between 84,000 L/day and 120,000 L/day. The site information
resulted in an expected ZOI range between 56 m and 63 m. Due to the proximity of the West Don River, if
a hydraulic connection is encountered, the ZOI may only extend as far as that feature, which would result
in a ZOI of up to 10 m.

Based on the application of a 3x multiplier to account for variabilities in the geologic and hydrogeologic
conditions across the site, a maximum dewatering rate of 495,000 L/day (based on a 3x multiplier applied
to the maximum calculated expected dewatering rate) was calculated for the West Don STS site. This rate
would result in a maximum ZOI of 108 m (based on a 3x multiplier applied to the highest modified hydraulic
conductivity value), if the proximity of the West Don River doesn’t result in a maximum ZOI of 10 m.

7.0 SUPPLEMENTARY HYDROGEOLOGICAL INVESTIGATION

The initial dewatering assessment, including the installation of monitoring wells, multiple groundwater level
readings to establish stabilized groundwater conditions, and hydraulic conductivity testing of the subsurface
materials was completed during the initial geotechnical and hydrogeological investigation completed by
Amec Foster Wheeler (2017).

Supplementary field work completed to complete the impact assessment consisted of the collection of one
(1) groundwater chemistry sample at the West Don STS site to assess dewatering disposal options. The
sample was collected using industry-standard sampling methods and the sample was submitted to an
accredited laboratory the same day for analysis for City of Toronto Sanitary and Storm Sewer Bylaw criteria.
A summary of the results with exceedances highlighted in yellow are shown in Table 1 (Sanitary/CSO Sewer
Bylaw criteria) and Table 2 (Storm Sewer Bylaw criteria).

In addition to the additional field work, an impact assessment was completed for the expected dewatering
activities at the West Don STS site.

8.0 IMPACT ASSESSMENT

The area surrounding and including the West Don STS site consists of greenspace, generally consisting of
park areas with trail systems through forested areas, and one (1) golf course.  Beyond the greenspace, uphill
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from the site to the north-northeast and south-southwest, are single family and high-density residential
dwellings, institutional land uses, and some commercial land uses.

8.1 Stratigraphy and Hydrostratigraphy

Based on the borehole logs for BH 1 to BH 4 for the West Don STS site (included in the report in Appendix
A), the stratigraphy varies a little at the near surface across the site, with much of the area consisting of
approximately 4.3 m of fill (grain sizes varying between clayey silt and gravelly sand) with some small lenses
of sand and gravelly sand/sandy gravel of up to 1.0 m in thickness (noted in BH 1 and BH 4).

Below this fill is a relatively consistent unit of silt to sandy silt. This unit has been noted to be at least 4.0 m
thick as none of the drilling completed during Amec Foster Wheeler’s 2017 investigation extended through
the base of the unit. The monitoring wells were all installed within this unit, some of the sand packs extend
into overlying units.

It is expected that the saturated silt unit is likely the most significant source of groundwater in the area, but
the presence of the coarser native and fill soils above could also contribute significant sources of
groundwater. Additionally, there is the potential for recharge from the nearby West Don River into the
groundwater system.

8.2 Private Supply Impacts

This area of the City of Toronto is a mature and established neighbourhood consisting primarily of
residential, including high and low urban/suburban development, with some nearby commercial and
industrial uses.  Buildings in the area are connected to the city water and sewer system. The West Don STS
site is situated within greenspace downgradient and downhill from these developments, within the
floodplain of the West Don River, with a golf course located immediately upstream from the site.

A water well record search was conducted within a 500 m radius of the site.  The search returned a total of
35 local records. A summary of these records is included in Appendix C, including the final status and
primary use as listed in the MOECC’s well database. Of these records, seven (7) are listed as abandoned, 19
are listed as monitoring/observation/test hole or well, and seven (7) more do not have any information
listed on the status and have been assumed to have been abandoned. There were two (2) records, both
dated in 1955, for irrigation wells. These wells have also been assumed to have been abandoned as the area
is municipally serviced.

Based on this information, there are no active private well supplies located within a 500 m radius of the
proposed construction that might be impacted.

8.3 Surface Water Impacts

The proposed excavations, while of relatively short duration, will be mostly completed in close proximity to
the West Branch of the Don River (West Don River).  As such, there is the potential for a connection between
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the groundwater system and the West Don River, and the potential for dewatering operations to draw water
from this source.

According to the 2013 Don River Watershed Report Card, published by the Toronto and Region
Conservation Authority (TRCA), the Don River watershed has a total area of 358 km2, with a mean stream
flow at the mouth of 4.0 m3/second (m3/s) or 345,600,000 L/day and is listed as 96% urbanized.

The West Don River is the longest of the main tributaries at 43 km, with the Main Don River at 9 km and
the East Don River at 40 km in length. Despite this, the West Don River watershed appears to make up
slightly less than half of the Don River watershed. Even if the West Don River produced half of the Don River
watershed’s flow, this would amount to 2.0 m3/s or 172,800,000 L/day.

The maximum requested daily taking of 495,000 L/day is still less than 0.1% of the modified projected flow
of the West Don River at the site (172,800,000 L/day). These dewatering rates may not be sufficient, and of
long enough duration, to draw a large volume from the West Don River.

8.4 Dewatering-Induced Settlement

The material in the vicinity of the site consists of relatively medium grained materials, primarily silt with
some sand and some small lenses of sand and gravelly sand/sandy gravel. Settlement occurs in saturated
unconsolidated soils which become dewatered or depressurized by dewatering. At this location, up to the
upper 3 m of material are unsaturated and so would not be subject to settlement from dewatering.

Additionally, these excavations are planned for access to existing sewer pipeline, which likely required
dewatering during its initial installation. As such, dewatering in such an environment would not be expected
to result in additional settlement, it is likely any settlement that would have occurred in the saturated soils
at this location would have already occurred during the initial dewatering event.

There are no existing buildings located within the maximum calculated ZOI at the site as the surrounding
area located within the ZOI consists of greenspace and a golf course. As such, no existing structures are
expected to be impacted by settlement as a result of dewatering at the site.

This short period of time, in combination with the nature of the overburden material to be excavated and
the likeliness of previously completed dewatering of the soils to be excavated is not expected to cause soil
settlement in the area of the excavations.

As part of the dewatering plan prepared by the contractor, a settlement monitoring program is required to
be developed and approved by the consultant supervising the construction (contract administrator) and the
City of Toronto, prior to the start of construction.

This dewatering plan will be available on-site for the duration of construction for review by visitors to the
site, such as MOECC inspectors.
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8.5 Potential For Interception of Contaminated Groundwater

Based on the calculated ZOI, the required dewatering for the proposed excavations is expected to remain
within the West Don River greenspace, and dewatering these excavations is not expected to draw water
from downgradient areas.

The land use in the immediate proximity of the proposed excavations consists of recreational greenspace
consisting of paved trails and a golf course.  Beyond this are single-family and some high-density residential
dwellings, and some commercial land uses.  All of these are located beyond the calculated ZOI for the West
Don STS site.

The proposed dewatering effort may draw in contaminants originating from activities upstream or
upgradient of the excavation locations, but only if a contaminant plume already exists and is passing within
close proximity to the excavations.

8.6 Dewatering Disposal

The assessment of dewatering disposal options is based on the groundwater chemistry sampling completed
by Wood on 13 April 2018. A summary of the groundwater chemistry results from BH 1 are included in
Table 1 (Sanitary/CSO Sewer Bylaw criteria) and Table 2 (Storm Sewer Bylaw criteria).

Based on the nature of the groundwater chemistry results, the most likely option for disposal of the
dewatering discharge will be the City of Toronto Sanitary Sewer system. For the City of Toronto Sanitary
Sewer system, exceedances were noted for Total Suspended Solids (TSS), Total Phosphorus, Total
Aluminum, and Total Manganese.

It is Wood’s experience in similar conditions that exceedances for some metals parameters tend to be linked
to higher TSS results since the collected samples are not field-filtered upon collection, as is required for City
of Toronto Sewer analysis. TSS is not typically a natural component to groundwater and this result tends to
reflect the monitoring well construction rather than the groundwater chemistry.  The removal of TSS, usually
through the use of settlement tanks or filter bags, can remove or reduce metals concentrations to the point
where they meet the target water quality criteria.

Prior to release of the collected dewatering discharge, confirmatory sampling will be required to ensure that
this treatment has been effective in bringing the parameter of concern (TSS) into compliance with the
criteria. The dewatering contractor is required to confirm under the contract that any water collected during
dewatering is compliant with the requirements established by the City of Toronto Sanitary Sewer Bylaw
criteria and/or the MOECC as part of any PTTW conditions prior to release of the water. Should any of the
parameters still not meet the City of Toronto criteria, other treatment options may need to be considered,
including having an appropriately certified service remove the collected water from site for treatment.
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Monitoring of dewatering discharge is a component of the dewatering plan that is required to be submitted
and approved by the contract administrator and the City of Toronto, prior to the start of construction.  This
dewatering plan will be available on-site for the duration of construction for review by visitors to the site,
such as MOECC inspectors.

9.0 CONCLUSIONS AND PTTW RECOMMENDATIONS

Local wells found as a result of a water well record search are not expected to be active supply wells, as all
local properties are connected to the city water and sewer system.

Amec Foster Wheeler is requesting a PTTW with a maximum daily taking of 495,000 L/day, which is based
on a 3x multiplier applied to the highest of the calculated dewatering rate. This volume includes a multiplier
to account for variability in the geologic and hydrogeologic characteristics between the borehole sites.

Additionally, planning the construction and dewatering to be completed during periods of expected lower
groundwater table conditions (such as during the summer months), will assist in reducing the overall
dewatering requirements and duration of dewatering required.

Assessing and designing the best method to dewater the site is beyond the scope of this study.   A qualified
dewatering contractor is required to make this assessment on behalf of the City of Toronto and its
subcontractors.

Monitoring of the volume and rate of the dewatering will be required by the dewatering contractor to
ensure that the volume stays within the limits provided by the PTTW.

A dewatering plan is required to be submitted and approved by the contract administrator, prior to the
start of construction.  This dewatering plan will include monitoring plans for both dewatering-induced
settlement and dewatering discharge disposal.  This dewatering plan will be available on-site for review by
visitors to the construction, such as MOECC inspectors.
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10.0 CLOSURE

The information and recommendations contained in this report should be used solely for the purpose of
hydrogeological investigation of the West Don STS site.

If you should have any questions regarding this submission, please contact Kimberly Gilder at 905-568-
2929 or by email kimberly.gilder@woodplc.com, or Simon Gautrey at 905-335-2353 or by email
simon.gautrey@woodplc.com.

The Report Limitations included in Appendix D are an integral part of this report.

Sincerely,
Wood Environment & Infrastructure Solutions
a Division of Wood Canada Limited

Prepared by: Reviewed by:

Kimberly Gilder, B.Sc., P.Geo. Simon Gautrey, M.Sc., MBA, P.Geo.
Hydrogeologist Senior Associate Hydrogeologist

P:\Projects\2016\TT163027 - CIMA West Don And North Toroton Sanitary Sewer Rehabilitation\Reports\PTTW\PTTW Hydrogeological Report - West
Don.Final.Docx
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Table 1: Groundwater Chemistry Results - Sanitary/CSO Sewer Bylaw Criteria
TT163027 - West Don STS Site

13-Apr-18

 Value  Units RDL  Units Water

INORGANIC PARAMETERS
pH 0.1 7.91

Fluoride 10 mg/L 0.02 mg/L <0.20
Total Kjeldahl Nitrogen 100 mg/L 0.15 mg/L 6.1

Total Phosphorus 10 mg/L 0.05 mg/L 408.00
BOD (5) 300 mg/L 2 mg/L <3.0

Total Cyanide 2 mg/L 0.002 mg/L <0.0020
Phenols 1.0 mg/L 0.001 mg/L 0.0012

Total Suspended Solids 350 mg/L 2.0 mg/L 952,000
Total Aluminum 50 mg/L 0.05 mg/L 93.7
Total Antimony 5 mg/L 0.001 mg/L <0.010
Total Arsenic 1 mg/L 0.001 mg/L 0.055

Total Cadmium 0.7 mg/L 0.00005 mg/L 0.00176
Total Chromium 4 mg/L 0.005 mg/L 0.188

Chromium VI 2 mg/L 0.001 mg/L <0.0010
Total Cobalt 5 mg/L 0.001 mg/L 0.165
Total Copper 2 mg/L 0.01 mg/L 0.43
Total Lead 1 mg/L 0.0005 mg/L 0.181

Total Manganese 5 mg/L 0.005 mg/L 21.80
Total Mercury 0.01 mg/L 0.00001 mg/L <0.00010

Total Molybdenum 5 mg/L 0.0005 mg/L <0.0050
Total Nickel 2 mg/L 0.005 mg/L 0.275

Total Selenium 1 mg/L 0.0005 mg/L <0.0050
Total Silver 5 mg/L 0.0005 mg/L <0.0050
Total Tin 5 mg/L 0.001 mg/L <0.010

Total Titanium 5 mg/L 0.003 mg/L 0.881
Total Zinc 2 mg/L 0.03 mg/L 0.66

ORGANIC PARAMETERS

Oil and Grease
(animal/vegetable)  in water 150 mg/L 1.4 mg/L <4.0

Oil and Grease (mineral) in water 15 mg/L 1 mg/L <2.0

trans-1,3-Dichloropropene 140 ug/L 0.5 ug/L <0.50

cis- 1,2-Dichloroethylene 4000 ug/L 0.5 ug/L <0.50

Chloroform 40 ug/L 1 ug/L <1.0
Benzene 10 ug/L 0.5 ug/L <0.50

Tetrachloroethylene 1000 ug/L 0.5 ug/L <0.50
Toluene 16 ug/L 0.5 ug/L <0.50

Trichloroethylene 400 ug/L 0.5 ug/L <0.50
Ethylbenzene 160 ug/L 0.5 ug/L <0.50

1,1,2,2-Tetrachloroethane 1400 ug/L 0.5 ug/L <0.50

1,2-Dichlorobenzene 50 ug/L 0.5 ug/L <0.50
1,4-Dichlorobenzene 80 ug/L 0.5 ug/L <0.50

Total Xylenes 1400 ug/L 1.1 ug/L <1.1
PCBs 1 ug/L 0.04 ug/L <0.060

Pentachlorophenol 5 ug/L 0.5 ug/L <0.50
Di-n-butyl phthalate 80 ug/L 1 ug/L <1.0

3,3'-Dichlorobenzidine 2 ug/L 0.4 ug/L <0.40

Bis(2-Ethylhexyl)phthalate 12 ug/L 2 ug/L <2.0

Total PAHs 5 ug/L 1.7 ug/L <1.7
Nonylphenols 20 ug/L 1 ug/L <1.0

Nonylphenol Ethoxylates 200 ug/L 2 ug/L <2.0

Notes:
RDL = Reported Detection Limit
* = Refers to Table 1 in Section 681-2 of Toronto Municipal Code - Chapter 681
COA = Certificate of Analysis

bold & highlight = indicates exceedance for sewer bylaw criteria

6.0-11.5

Lab Sample ID:
 Parameter

Borehole ID:

Sample Date:
 City of Toronto
Sanitary Sewer
Bylaw Criteria*

BH 1

L2080099-1



Table 2: Groundwater Chemistry Results - Storm Sewer Bylaw Criteria
TT163027 - West Don STS Site

13-Apr-18

 Value  Units RDL Units Water

INORGANIC PARAMETERS
pH n/a 7.91

Fluoride - mg/L 0.02 mg/L <0.20
Total Kjeldahl Nitrogen - mg/L 0.15 mg/L 6.10

Total Phosphorus 0.4 mg/L 0.003 mg/L 408
BOD (5) 15 mg/L 2.0 mg/L <3.0

Total Cyanide 0.02 mg/L 0.002 mg/L <0.0020
Phenols 0.008 mg/L 0.001 mg/L 0.0012

Total Suspended Solids 15 mg/L 2.0 mg/L 952,000

Total Aluminum - mg/L 0.05 mg/L 93.7
Total Antimony - mg/L 0.001 mg/L <0.010
Total Arsenic 0.02 mg/L 0.001 mg/L 0.055
Total Cadmium 0.008 mg/L 0.00005 mg/L 0.00176

Total Chromium 0.08 mg/L 0.005 mg/L 0.188
Chromium VI 0.04 mg/L 0.001 mg/L <0.0010
Total Cobalt - mg/L 0.001 mg/L 0.165

Total Copper 0.04 mg/L 0.01 mg/L 0.43
Total Lead 0.12 mg/L 0.0005 mg/L 0.181

Total Manganese 0.05 mg/L 0.005 mg/L 21.8
Total Mercury 0.0004 mg/L 0.00001 mg/L <0.00010

Total Molybdenum - mg/L 0.0005 mg/L <0.0050
Total Nickel 0.08 mg/L 0.005 mg/L 0.275

Total Selenium 0.02 mg/L 0.0005 mg/L <0.0050
Total Silver 0.12 mg/L 0.0005 mg/L <0.0050
Total Tin - mg/L 0.001 mg/L <0.010

Total Titanium - mg/L 0.003 mg/L 0.881
Total Zinc 0.04 mg/L 0.03 mg/L 0.66

ORGANIC PARAMETERS
Oil and Grease (animal/vegetable)

in water 1.4 mg/L <4.0

Oil and Grease (mineral) in water 1 mg/L <2.0

trans-1,3-Dichloropropylene 5.6 ug/L 0.5 ug/L <0.50
cis- 1,2-Dichloroethylene 5.6 ug/L 0.5 ug/L <0.50

Chloroform 2 ug/L 1 ug/L <1.0
Benzene 2 ug/L 0.5 ug/L <0.50

Tetrachloroethylene 4.4 ug/L 0.5 ug/L <0.50
Toluene 2 ug/L 0.5 ug/L <0.50

Trichloroethlyene 7.6 ug/L 0.5 ug/L <0.50
Ethylbenzene 2 ug/L 0.5 ug/L <0.50

1,1,2,2-Tetrachloroethane 17 ug/L 0.5 ug/L <0.50
1,2-Dichlorobenzene 5.6 ug/L 0.5 ug/L <0.50
1,4-Dichlorobenzene 6.8 ug/L 0.5 ug/L <0.50

Total Xylenes 4.4 ug/L 1.1 ug/L <1.1
PCBs 0.4 ug/L 0.04 ug/L <0.060

Pentachlorophenol 2 ug/L 0.5 ug/L <0.50
Di-n-butyl phthalate 15 ug/L 1 ug/L <1.0

3,3'-Dichlorobenzidine 0.8 ug/L 0.4 ug/L <0.40
Bis(2-Ethylhexyl)phthalate 8.8 ug/L 2 ug/L <2.0

Total PAHs 2 ug/L 1.7 ug/L <1.7
Nonylphenols 1 ug/L 1 ug/L <1.0

Nonylphenol Ethoxylates 10 ug/L 2 ug/L <2.0
MICROBIOLOGICAL PARAMETERS

Escherichia coli 200 CFU/100mL 10 CFU/100mL <2
Notes:
RDL = Reported Detection Limit
* = Refers to Table 2 in Section 681-4 of Toronto Municipal Code - Chapter 681
COA = Certificate of Analysis

bold & highlight = indicates exceedance for sewer bylaw criteria

 Parameter

 City of Toronto
Storm Sewer Bylaw

Criteria*

Borehole ID:

Sample Date:
Lab Sample ID:

COA ID:

-

-

6.0-9.5

BH 1

L2080099-1
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1.0 INTRODUCTION 

Amec Foster Wheeler Environment & Infrastructure, a Division of Amec Foster Wheeler Americas 

Limited (“Amec Foster Wheeler”), was retained by CIMA Canada Incorporated (“CIMA+”) to 

conduct geotechnical and hydrogeological investigations for West Don and North Toronto 

Sanitary Trunk Sewer (STS) Rehabilitation.  The rehabilitation work for West Don STS will be 

located mainly in Don Valley Golf Course and York Mills Park as shown in Figure No. 1, while that 

for North Toronto STS will be mainly in Lower Don Parklands in Toronto, Ontario. 

The purpose of the geotechnical (including environmental assessment) and hydrogeological 

investigations was to obtain information on the subsurface conditions within the two (2) sites by 

means of a limited number of boreholes, and in-situ and laboratory tests.  Based on Amec Foster 

Wheelers’ interpretation of the data obtained, recommendations are provided on the geotechnical 

and hydrogeological aspects of rehabilitation for the two (2) STS’s.  

The geotechnical and hydrogeological investigations were completed in accordance with Amec 

Foster Wheelers’ Proposal No.: P16027, dated 17 October 2016, and the requirements in Toronto 

Waters’ Request for Proposal RFP No.: 9117-16-7037 (dated 14 January 2016).  A total of seven 

(7) boreholes were planned in the proposal, however, two (2) boreholes for West Don STS were 

cancelled by CIMA+ via the email dated 08 December 2016. 

This report contains the findings of the geotechnical and hydrogeological investigations, together 

with Amec Foster Wheelers’ recommendations and comments.  These recommendations and 

comments are based on factual information and are intended only for Design Engineers’ use.  The 

number of boreholes may not be sufficient to determine all factors that may affect construction 

methods and costs.  Subsurface and groundwater conditions between and beyond the boreholes 

may differ from those encountered at the borehole locations, which could not be detected at the 

time of the site investigation.  

The construction conditions are also discussed, but only to the extent that they may influence 

design decisions.  Construction methods discussed, however, express Amec Foster Wheelers’ 

opinion only and are not intended to direct the Contractors on how to carry out the construction.  

Contractors should be aware that the data and their interpretation presented in this report may 

not be sufficient to assess all the factors that may have an effect upon the construction. 

The report is prepared with the condition that the design will be in accordance with all applicable 

standards and codes, regulations of authorities having jurisdiction, and good engineering practice.  

Further, the recommendations and opinions in this report are applicable only to the project as 

described herein. 

On-going liaison with Amec Foster Wheeler during the design and construction phase of the 

project should be maintained to verify that the recommendations in this report are applicable 

and/or correctly interpreted and implemented.  Also, any queries concerning the geotechnical 

aspects of the project should be directed to Amec Foster Wheeler for further elaboration and/or 

clarification. 
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2.0 PROJECT AND SITE DESCRIPTION 

According to the Request for Proposal (RFP No.: 9117-16-7037), the project work includes spot 

repair, sewer cleaning, lining work and maintenance hole (MH) rehabilitation for West Don STS 

(MH 132-073 to MH 132-068) and North Toronto STS (MH 125-010). 

 

2.1 General Project Description 

Based on the design drawings dated 23 June 2017 provided by CIMA+, West Don Sanitary Trunk 

Sewer (STS) comprises a 1,200 mm diameter concrete sanitary sewer of approximately 736 m in 

length, and six (6) maintenance holes (MH132-073 to MH132-068).  The existing trunk sewer 

considered in this project extends from MH132-073-1 in Don Valley Golf Course, through 

underneath Don River, Yonge Street, to the entrance of York Mills Valley Park, as shown in Figure 

No. 1.  The proposed rehabilitation work will be carried out at sewer depths from 1.4 m to 6.0 m 

within the golf course and between 3.0 m and 6.0 m along the remaining sections. 

North Toronto Sanitary Trunk Sewer (STS) considered in this project consists of a 1,500 mm 

diameter concrete sanitary sewer and one (1) maintenance holes (MH125-010), as shown in 

Figure No. 1.  The proposed trunk sewer rehabilitation work will be along a 250 mm diameter 

sanitary lateral connected to this trunk sewer section.  This lateral sewer connects about 5 m 

downstream of maintenance hole MH125-010 to the 1,500 mm diameter sewer.  The main sewer 

and the maintenance hole themselves will not be rehabilitated. 

It should be noted that the rehabilitation program mentioned above requires geotechnical and 

hydrogeological considerations mainly where localized excavations are planned, as discussed in 

Section 2.2.  Discussions and recommendations provided hereinafter are applicable for these 

localized excavations and general geotechnical considerations for the project (if required). 

To provide geotechnical and hydrogeological information for design, five (5) boreholes (Boreholes 

BH 1 to BH 4 for West Don STS and one (1) borehole (Borehole BH 5) for North Toronto STS 

were drilled at the locations approved by CIMA+ as shown in Figure No. 1. 

 

2.2 Specific Rehabilitation for Geotechnical and Hydrogeological Considerations 

2.2.1 West Don STS 

Based on the information provided by CIMA+, the West Don STS rehabilitation requires 

geotechnical information at the following locations: 

a. MH132-073-1:  Remove maintenance hole appurtenances for bypass pumping and replace 

with new appurtenances afterwards.  The excavation dimensions for MH132-073-1 

rehabilitation are 1.5 m x 1.5 m, extending to an approximate depth of 3.9 m below grade.  A 

vertical trench support will be required as shown in the design drawing.  Borehole BH 1 was 

located near MH132-073-1. 
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b. Proposed discharge maintenance hole at York Mills Valley Park, about 50 m south of      

MH132-068 location.  The dimensions of the discharge MH will be 3.2 m x 3.2 m, extending to 

an approximate depth of 6.6 m below the existing grade.  A trench support box will be required 

as shown in the design drawing.  Borehole BH 4 was located near the proposed discharge 

maintenance hole. 

 

Other rehabilitation works from MH132-072-1 to MH132-068-1 will include removing maintenance 

hole appurtenances for bypass pumping and replacing with new appurtenances; and installing 

CIPP liner within the STS by trenchless technology (which is beyond the scope of work for this 

geotechnical investigation).  

 

2.2.2 North Toronto STS 

Rehabilitation at the North Toronto STS site will involve spot repair of local sewer connection in 

the vicinity of MH125-010-1.  An approximate 9.5 m long liner will be installed inside the existing 

250 mm diameter sanitary lateral connected to the 1,500 mm diameter trunk sewer, together with 

a 250 mm diameter clean-out access to the sanitary lateral.  MH125-010-1 itself will not be 

rehabilitated.  Borehole BH 5 was located close to the sanitary lateral. 

 

2.3 Geology at Project Sites 

Geologically, West Don STS and North Toronto STS are located within the physiographic region 

known as the Iroquois Sand Plain[1] and on Don River watershed. 

Based on OGS Preliminary Map P. 2204, Quaternary Geology of Toronto and Surrounding Area, 

South Ontario published in 1980, the overburden at West Don STS and North Toronto STS sites 

is modern river deposits, which are characterized by sand, silt, minor gravel and organic material. 

The underlying bedrock at the sites is of the Georgian Bay Formation, as shown on OGS Map   

M. 2544, Bedrock Geology of Ontario.  The Georgian Bay Formation comprises shale, dolostone, 

interbedded siltstone and minor limestone.  The bedrock surface elevation under West Don STS 

site is about 91 m (about 40 m below the existing grade) and the bedrock surface elevation under 

North Toronto STS site is 73 m (about 13 m below the existing grade), based on Preliminary Map 

102, Metropolitan Toronto Bedrock contours, Ontario Department of Mines published in 1961. 

 

 

3.0 INVESTIGATION PROCEDURES 

3.1 Field Investigation 

The fieldwork for borehole drilling and monitoring well installation was conducted on 23 and 24 

February 2017, by Kodiak Drilling. 

 

[1] - The Physiography of South Ontario, 3rd Edition, by L.J. Chapman and D.F. Putnam, 1984] 
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A total of four (4) boreholes (Boreholes BH 1 to BH 4) for West Don STS and one (1) borehole 

(Borehole BH 5) for North Toronto STS were advanced at the locations shown in Figure No. 1, 

each to about 8 m below grade, using a mini-mole rig with the solid stem auger to the borehole 

termination depths.  

The drilling activities were under full-time oversight by Amec Foster Wheeler personnel, who also 

collected and logged the soil types encountered during borehole advancement. 

Soil samples in boreholes were collected during Standard Penetration Testing (SPT).  The SPT 

sampling consisted of freely dropping a 63.5 kgs (140 lbs.) hammer for a vertical distance of 

0.76 m (30 inches) to drive a 50 mm (2 inch) diameter O.D. split-barrel (split spoon) sampler into 

the ground.  The number of blows of the hammer required to drive the sampler into the relatively 

undisturbed ground by a vertical distance of 0.30 m (12 inches) was recorded as SPT ‘N’ value 

of the soil which indicated the compactness of cohesionless soils or implied the consistency of 

cohesive soils. The results of SPT are shown in the Record of Boreholes. 

Soil samples were visually classified in the field and later in Amec Foster Wheelers’ Scarborough 

laboratory based on laboratory test results.  The subsurface conditions found in the boreholes are 

described in Section 4.0. 

A total of five (5) monitoring wells were installed, one (1) in each borehole, using a 50 mm 

diameter PVC pipe, with a screen length of 1.5 m.  All the monitoring wells were completed with 

protective flushmount covers at the ground surface.  The monitoring well construction details are 

presented on the Record of Boreholes and summarized in Table 3.1.  

The groundwater conditions in the open boreholes were monitored throughout the drilling 

operations.  After completion of the monitoring well installation, groundwater levels were 

measured five (5) times during the subsequent hydrogeological investigation. 

The co-ordinates for the as-drilled boreholes were surveyed using a hand-held GPS and the 

ground elevations were surveyed using the elevations of the maintenance hole covers provided 

by CIMA+ as benchmarks.  The co-ordinates and geodetic elevations for the boreholes are shown 

on the Record of Boreholes and summarized in Table 3.1. 
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Table 3.1 - Borehole (with Monitoring Well) Locations 

Site 
Borehole 

No. 

Monitoring 

Well 

Installation 

Date 

Easting Northing 

Ground 

Elevation 

(m) 

Borehole / 

Monitoring 

Well 

Depth 

(m) 

Screen 

Depth 

Interval 

(m) 

West Don 
STS 

BH 1 23 Feb. 2017 627855 4844796 131.5 8.2 6.1 – 7.6 

BH 2 23 Feb. 2017 627988 4844731 130.5 8.2 4.6 – 6.1 

BH 3 23 Feb. 2017 628115 4844612 128.8 8.2 6.1 – 7.6 

BH 4 24 Feb. 2017 628430 4844556 130.3 8.2 6.1 – 7.6 

North 
Toronto STS 

BH 5 24 Feb. 2017 632604 4839629 85.9 8.1 5.8 – 7.3 

 

3.2 Geotechnical Laboratory Testing 

The soil samples were transported to Amec Foster Wheelers’ Advanced Soil Laboratory in 

Scarborough, Ontario, where they were re-examined and representative samples were selected 

for soil classification testing.  The testing program consisted of the measurement of natural water 

content of all samples, grain size distribution analysis of five (5) selected samples, and Standard 

Proctor Test on two (2) bulk samples.  

Test results are shown on Record of Boreholes, while the grain size distribution plots are shown 

in Figure Nos. A1 and A2 for West Don STS and Figure No. A3 for North Toronto STS in Appendix 

A; and the Standard Proctor compaction test results are shown on Figure Nos. A4 for West Don 

STS and Figure No. A5 for North Toronto STS in Appendix A. 

 

3.3 Soil Corrosivity Analysis 

Two (2) soil samples at the sewer invert depth were selected, one (1) from Borehole BH 1 (West 

Don STS) and the other from Borehole BH 5 (North Toronto STS), for corrosivity test (pH, chloride, 

sulphate and resistivity/conductivity) to determine the soil corrosivity potential with respect to 

concrete and steel.  The results of the soil corrosivity analysis are summarized in Section 5.6. 

 

3.4 Environmental Assessment 

Soil samples were collected at all borehole locations for general assessment of the environmental 

soil quality for on-site reuse or off-site management purposes.  The results of the soil chemical 

analyses are discussed in Section 7.0. 
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Upon recovery, soil samples were screened using a hand-held combustible organic vapours 

(COV) monitor (RKI Eagle Gas Detector).  However, the hand-held hydrocarbon readings could 

be erroneous, due to potential higher reading error rates of the hand-held hydrocarbon surveyor, 

and in consequence, results from analytical testing should supersede the hand-held hydrocarbon 

survey results wherever available. 

Selected soil samples were submitted to ALS Laboratories in Mississauga, Ontario, a member of 

the Canadian Association for Laboratory Accreditation Incorporated (CALA) that meets the 

requirements certifying that the analytical laboratory be accredited in accordance with the 

International Standard ISO/IEC 17025:2005 and with standards developed by the Standards 

Council of Canada. 

Soil environmental quality was analysed and summarized in Section 7.0, and the soil cuttings 

collected in drums were disposed accordingly.  Conclusions and recommendations with respect 

to soil environment considerations are provided in Section 7.5. 

 

 

4.0 SUBSURFACE CONDITIONS 

4.1 West Don STS 

A total of four (4) boreholes (Boreholes BH 1 to BH 4) at the locations shown in Figure No. 1 were 

advanced at the West Don STS site.  Borehole BH 1 was drilled near MH132-073-1 for the 

MH132-073-1 rehabilitation.  Boreholes BH 2 and BH 3 were drilled near MH132-071-1 and 

MH132-070-1, respectively, for general information along the existing sewer alignment.  Borehole 

BH 4 was drilled near the proposed discharge maintenance hole location for geotechnical and 

hydrogeological purposes.  

Based on the soil conditions encountered at the boreholes, the soil profile at the West Don STS 

site comprised mainly topsoil and fills, localized native organic silty clay and peat, sand, sandy 

gravel/gravelly sand, and sandy silt/silt to the termination depth of the borehole.  The subsurface 

soil and groundwater conditions are briefly described herein and additional information is provided 

in Record of Boreholes. 

 

4.1.1 Topsoil 

Topsoil was present on the ground surface at all borehole locations.  The thickness of the topsoil 

ranged from 50 mm to 100 mm.  Due to the limited number of the boreholes, the thickness of the 

topsoil thickness may vary between and beyond the borehole locations.  Shallow test pits should 

be excavated to verify, if required, the thickness of the topsoil within the site. 

 

4.1.2 Fills  

Various fill soils were encountered below the topsoil at Boreholes BH 2, BH 3 and BH 4 locations. 

The fill soils comprised clayey silt, sandy silt/silty sand, and/or gravelly sand.  Organic matter, 
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rootlets and/or rock pieces were found in the fill soils.  The fills extended to depths ranging from 

2.7 m to 4.3 m below the existing grade. 

SPT ‘N’ values of the fills varied from 3 to more than 50 blows per 0.3 m for the non-cohesive fill 

(sandy silt/silty sand, gravelly sand) and 7 to 49 blows per 0.3 m for the cohesive fill (clayey silt).  

Water contents of the fills ranged from 8% to 24%.   

 

4.1.3 Organic Silty Clay and Peat 

Organic silty clay and peat were present below the topsoil at Borehole BH 1 location.  The dark 

brown to black organic silty clay contained trace shell pieces, trace sand to sand pockets, and 

rock fragments.  Peat was found within the organic silty clay.  The organic silty clay extended to 

the depth of 2.2 m below the existing grade. 

SPT ‘N’ values were 10 and 11 blows per 0.3 m within the organic silty clay and 2 blows per 0.3 m 

within the peat.  Water contents of the organic silty clay samples ranged from 52% to 106%, and 

that of the peat was 208%, indicating a very soft consistency. 

 

4.1.4 Sand 

Grey sand was encountered below the organic silty clay at Borehole BH 1 location and extended 

to the depth of 2.7 m below grade. 

A SPT ‘N’ value within the sand was 19 blows per 0.3 m (compact condition).  The sand was wet 

when collected, although its measured water content was 3%. 

 

4.1.5 Sandy Gravel/Gravelly Sand 

Grey sandy gravel/gravelly sand was found at Boreholes BH 1 and BH 4, and extended to depths 

of 3.2 m and 4.5 m below grade. 

SPT ‘N’ values of the sandy gravel/gravelly sand varied from 19 to 44 blows per 0.3 m, indicating 

a compact to dense compactness.  Water contents of the gravelly sand in Borehole BH 4 were 

4% and 9%. 

 

4.1.6 Sandy Silt/Silt 

Grey sandy silt was found below the sandy gravel at Borehole BH 1 and extended to the 

termination depth of the borehole.  SPT ‘N’ value for the sandy silt ranged from 20 to 38 blows 

per 0.3 m, indicating a compact to dense compactness.  Water contents of the sandy silt were 

21% to 25%. 

Grey silt was encountered below the fill at Boreholes BH 2 and BH 3, and below the gravelly sand 

at Borehole BH 4.  The silt extended to the termination depths of the boreholes.  SPT ‘N’ values 

within the silt ranged from 10 to 50 blows per 0.3 m, indicating a compact to dense compactness.  

Water contents of the silt ranged from 13% to 24%. 
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Grain size distributions of the sandy silt/silt are shown on the Record of Boreholes and Figure 

Nos. A1 and A2 in Appendix A, and summarized in Table 4.1. 

 

 

Table 4.1 - Results of Grain Size Analyses (Silty Sand/Silt), West Don STS 

Borehole  

No. 

Sample  

No. 

Depth 

(m) 

Grain Size Distribution 

Gravel 

(%) 

Sand  

(%) 

Silt 

(%) 

Clay 

(%) 

BH 1 SS9 7.6 – 8.2 5 28 66 1 

BH 2 SS9 7.6 – 8.2 – 2 97 1 

BH 3 SS9 7.6 – 8.2 9 6 84 1 

BH 4 SS10 7.6 – 8.2 – 12 87 1 

 

A bulk sample was collected at Borehole BH 4 for compaction testing, of which the results were 

shown on Figure No. A4 in Appendix A and summarized in Table 4.2. 

 

 

Table 4.2 - Results of Standard Proctor Compaction Test, West Don STS 

Borehole 

No. 

Sample 

No. 

Soil 

Type 

Depth 

(m) 

Standard Proctor Maximum 

Dry Density (kg/m3) 

Optimum Water 

Content (%) 

BH 4 AS8 Silt 5.2 – 6.1 1823 11.5 

 

 

4.1.7 Groundwater Conditions 

Groundwater conditions in open boreholes were observed during and upon completion of drilling 

at the West Don STS site.  The groundwater was encountered in all the boreholes, and the 

groundwater levels varied from 0.9 m to 4.9 m below the existing ground surface (groundwater 

elevations of 130.6 to 125.3 m) upon completion of drilling.  The following groundwater monitoring 

program showed that the highest groundwater level ranged from 0.0 m to 4.3 m below grade 

(groundwater elevations of 131.5 m to 124.5 m).  A summary of the groundwater level 

measurements and groundwater elevations for West Don STS site is provided in Table 4.3. 
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Table 4.3 - Results of Groundwater Depth Measurements, West Don STS 

Monitoring 

Well at 

Borehole 

No. 

Groundwater Levels in Monitoring Wells – Depth (Elevation), (m) 

23 to 24 

February 

2017(1) 

01 March 

2017 

07 March 

2017 

10 March 

2017 

06 April 

2017 

09 April 

2017 

30 June 

2017 

12 July 

2017 

BH 1 
0.9 

(130.6) 
  

0(3) 

(131.5) 

0(3) 

(131.5) 

0(3) 

(131.5) 

0(3) 

(131.5) 

0(3) 

(131.5) 

BH 2 
2.1 

(128.4) 
  

1.5 

(129.0) 

1.7 

(128.9) 

1.4 

(129.1) 

1.6 

(128.9) 

2.0 

(128.5) 

BH 3 
2.4(2) 

(126.4) 
  

4.1 

(124.6) 

4.2 

(124.6) 

4.2 

(124.6) 

4.0 

(124.8) 

4.3 

(124.5) 

BH 4 
4.9(2) 

(125.3) 

2.6 

(127.6) 

2.7 

(127.5) 
  

2.5 

(127.7) 

2.5 

(127.7) 

2.6 

(127.6) 

Notes: 
(1) Upon completion of drilling. 
(2) Similar to cave-in depth. 
(3) Indicated artesian condition, groundwater level was above ground surface. 

 

It should be pointed out, however, that the groundwater at the site would fluctuate seasonally and 

can be higher during the spring months and in response to major weather events. 

 

4.2 North Toronto STS 

One (1) borehole (Borehole BH 5) was advanced at the North Toronto STS site.  Borehole BH 5 

was drilled close to MH125-010-1 location for the sanitary lateral to be rehabilitated. 

Based on the soil conditions encountered at Borehole BH 5, the soil profile in the North Toronto 

STS site comprised topsoil and fill, overlying native sand.  The subsurface soil and groundwater 

conditions are briefly described herein and additional information is provided in Record of 

Boreholes. 

 

4.2.1 Topsoil 

Topsoil was present on the ground surface at Borehole BH 5 location with a thickness of about 

50 mm.  With only one (1) borehole, the thickness of the topsoil thickness may vary beyond the 

borehole location and if more information on topsoil thickness is required, shallow test pits should 

be excavated across the site. 
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4.2.2 Fill 

Light brown sandy silt/silty sand fill soils was found below the topsoil and extended to 2.2 m depth 

below the existing grade.  The fill contained trace clay and with rock pieces.  

SPT ‘N’ values of the fill ranged from 6 to 8 blows per 0.3 m and water contents of the fill ranged 

from 10% to 14%. 

 

4.2.3 Sand 

Native sand was encountered below the fill and extended to the 8.1 m termination depth of the 

borehole.  The grey sand comprised some silt, trace gravel and clay. 

SPT ‘N’ values of the sand varied from 25 to 74 blows per 0.3 m, indicating a compact to very 

dense compactness.  Water contents of the sand varied from 11% to 23%.  A grain size 

distribution of the sand is shown on the Record of Boreholes and Figure No. A3 in Appendix A, 

and summarized in Table 4.4. 

 

Table 4.4 - Results of Grain Size Analysis, North Toronto STS  

Borehole  

No. 

Sample  

No. 

Depth 

(m) 

Grain Size Distribution 

Gravel 

(%) 

Sand  

(%) 

Silt 

(%) 

Clay 

(%) 

BH 5 SS10 7.6 – 8.1 1 88 10 1 

 

A bulk sample was collected at Borehole BH 5 for compaction testing, of which the results were 

shown on Figure No. A5 in Appendix A and summarized in Table 4.5. 

 

Table 4.5 - Results of Standard Proctor Compaction Test, North Toronto STS 

Borehole 

No. 

Sample 

No. 
Soil Type 

Depth 

(m) 

Standard Proctor Maximum 

Dry Density  

(kg/m3) 

Optimum Water 

Content  

(%) 

BH 5 AS8 Sand 5.2 – 6.1 1836 10.4 

 

4.2.4 Groundwater Conditions 

Groundwater conditions in the open borehole was observed during and upon completion of 

drilling.  Groundwater was encountered in Borehole BH 5 at a depth of 2.7 m (groundwater 

elevation of 83.2 m) below the existing ground surface upon completion of drilling.  The 

subsequent groundwater monitoring showed that the highest groundwater level was 2.7 m below 

grade (groundwater elevation of 83.2 m).  A summary of the groundwater depths and elevations 

measured in the monitoring well installed in Borehole BH 5 for the North Toronto STS site is 

provided Table 4.6. 
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Table 4.6 - Results of Groundwater Depth Measurements, North Toronto STS 

Monitoring 

Well at 

Borehole 

No. 

Groundwater Levels in Monitoring Well - 

Depth (Elevation), (m) 

24 February 

2017(1) 

01 March  

2017 

07 March 

2017 

10 March 

2017 

09 April  

2017 

12 July  

2017 

BH 5 
2.7(2) 

(83.2) 

2.7 

(83.2) 

2.8 

(83.1) 

3.0 

(82.9) 

2.7 

(83.2) 

3.1 

(82.8) 

Notes: 
(1) Upon completion of drilling. 
(2) Similar to cave-in depth. 

 

It should be pointed out, however, that the groundwater at the site would fluctuate seasonally and 

can be higher during the spring months and in response to major weather events. 

 

 

5.0 DISCUSSION AND RECOMMENDATIONS 

Based on Toronto Waters’ Request for Proposal RFP No.: 9117-16-7037 and available 

information provided by CIMA+, the West Don and North Toronto STS Rehabilitation project will 

involve spot repair, sewer cleaning, lining work and maintenance hole rehabilitation.  Specific 

rehabilitation works that require geotechnical information are described in Section 2.2 which are 

addressed in the following relevant sections.  In addition, general geotechnical considerations 

applicable to both West Don STS and North Toronto STS are also provided in the following 

subsections. 

Groundwater depths were measured to be between 0.1 m and 4.3 m below grade at the West 

Don STS site, and was 2.7 m to 3.1 m below grade at the North Toronto STS site.  Dewatering 

during construction is considered in the hydrogeological assessment provided in Section 6.0. 

 

5.1 Site Preparation 

Excavation will be required at the vicinity of MH132-073-1 and the proposed discharge 

maintenance hole in the West Don STS site.  The proposed 250 mm diameter clean-out access 

at the North Toronto STS site will be installed to an approximate depth of 6 m and may require 

only a small diameter hole which could be augered or hydro-vac.  The excavation will likely 

encounter topsoil, the existing fill soils and part of the native soils.  Any deleterious materials 

encountered during excavation should be removed from the founding subgrade. 

It is recommended that incompetent soils (e.g., soft clayey soil, peat, etc.), if encountered at 

and/or below the planned founding elevations, be removed and replaced with engineered fill or 

equivalent material to provide a uniform and competent subgrade for supporting 

sewer/maintenance hole.  Engineered fill placement is discussed in Section 5.3.  Loose sandy 
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soil subgrade, if encountered, should be re-compacted prior to installing the sewer/maintenance 

hole, if applicable. 

If unsupported open cut (Section 5.2.1) cannot be carried out due to site constraints, temporary 

shoring will be required.  Temporary shoring is discussed in Section 5.2.2. 

5.2 Open Cut Method 

Soil types for unsupported open cut excavation are provided in Section 5.2.1.  Temporary support 
(Section 5.2.2) may be required in the areas where existing structures are located close to the 
alignments of the existing sanitary trunk sewers and associated maintenance holes.  Backfilling 
the excavation is mentioned in Section 5.2.3. 

 
5.2.1 Open Cut Excavation 

For areas without existing structures within the close proximity of the STS’s, open cut excavation 

may be used.  All excavations should be carried out in accordance with the Occupational Health 

and Safety Act and Regulations for Construction Projects.  The soils to be excavated can be 

classified as follows: 

 

Topsoil and Fills   Type 4 

Organic Silty Clay and Peat  Type 4 

Sand     Type 3 

Sandy Gravel/Gravelly Sand  Type 3 

Sandy Silt/Silt    Type 3 

 

Accordingly, a sideslope of 1H:1V for excavations in Type 3 soils and 3H:1V for Type 4 soils are 

required in accordance with the Ontario Health and Safety Regulations.   

Near the ground surface, occasional 3H: 1V slopes may be required due to loose/soft surficial 

soils.  Should site boundary or existing structures restrict open cut excavation, a shoring system 

should be considered.  The shoring system should be designed and approved by a Professional 

Engineer. 

Conventional excavation equipment should be suitable for excavation through the existing fill and 

native soils.  Cobbles and/or boulders may be encountered during excavation.  The terms 

describing the compactness (very loose, loose, compact, dense and very dense) or the 

consistency (very soft, soft, firm, stiff, very stiff and hard) of soils give an indication of the effort 

needed for excavation.  For dense/hard soils, additional efforts, including use of hydraulic impact 

hammers during excavation, may be required. 

Water seepage, if encountered during excavation, should be managed through appropriate 

construction dewatering means as discussed in Section 6. 
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Stockpiles of excavated materials should be kept at least at the same distance as the excavation 

depth from the top edge of the excavation to prevent slope instability, subject to confirmation by 

a Geotechnical Engineer.  Care should also be taken to avoid overloading of any existing 

underground services/structures by stockpiles. 

 

5.2.2 Temporary Shoring 

Temporary shoring may be required for vertical excavation in areas of limited available space, 

i.e., at MH132-073-1 and the sanitary lateral in the West Don STS site (Section 2.2.1).  This can 

be accomplished by a sheetpile and bracing system or a trench box (or similar) in order to support 

the sides of the excavation.  For a small diameter hole required for installing the clean-out access 

at the North Toronto STS site, a pipe (e.g., CSP or similar) will likely be required to support the 

excavated soil to an approximate depth of 6 m. 

The temporary shoring system should be designed by a Professional Engineer and should resist 

the lateral earth, surcharge and hydrostatic pressures which could occur during construction.  

Bracings should also be installed within the shoring system to minimize movements of the soils.  

The temporary shoring system should be designed in accordance with the Canadian Foundation 

Engineering Manuals’ latest Edition and the requirements of the Ontario Health and Safety 

Regulations. 

 

The following soil parameters may be adopted for design: 

 

   Coefficient of Lateral Earth Pressure = 0.5 

   Bulk Unit Weight of Retained Soils     = 19 kN/m3 

 

5.2.3 Excavation Backfill 

Based on the visual and tactile examination of the soil samples, the on-site excavated fill soils 

(sandy silt/silty sand, clayey silt, gravelly sand) and the native deposits (sandy gravel/gravelly 

sand, sandy silt, silt, sand) may be re-used as backfill soils in excavated areas provided that they 

are environmentally acceptable (Section 7.0); all organic matters and deleterious materials, if any, 

are removed; and their water contents are approximately within  2% of the optimum water 

content. 

The existing fill soils/native soils would require selection and sorting prior to reuse as backfill.  The 

selection and sorting should be conducted under the supervision of a Geotechnical Engineer.  

Alternatively, approved clean inorganic imported soil may be used for engineered fill. 

The on-site excavated soils may need reconditioning (e.g., drying) prior to use.  The backfill 

material should be placed according to the City of Torontos’ standards/specifications.  

Alternatively, the backfill should be placed in maximum 200 mm thick layers within ± 2% of their 

optimum water content, and each layer should be compacted to at least 95% Standard Proctor 

Maximum Dry Density. 
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The on-site excavated soils should not be used in confined areas (e.g., narrow trenches) where 

heavy compaction equipment cannot be operated.  The use of good backfill together with an 

appropriate frost taper would be preferable in confined areas.  Unsuitable material such as organic 

soils, boulders, cobbles, frozen soils, etc., should not be used for backfilling. 

 

5.3 Engineered Fill 

Engineered fill may be used to backfill the excavations/soft spots and/or to raise the grade (if 

required).  Engineered fill may be placed after stripping all existing fill materials, any soils 

containing organic matters and otherwise unsuitable soils.  Engineered fill would then be suitable 

to support the sewers and maintenance holes.  The City of Torontos’ standards/specifications for 

preparing engineered fill should be followed.  Otherwise, the fill should be placed in maximum 

200 mm thick loose layers within ± 2% of its optimum water content, and each layer should be 

compacted to at least 95% Standard Proctor Maximum Dry Density.   

Groundwater level, if encountered, should be sufficiently lowered below the sewer and 

maintenance hole invert levels to maintain dry working conditions and stable excavation bottom 

and slopes, while placing the engineered fill. 

 

5.4 Soil Corrosivity 

To assess the soil aggressiveness to concrete and embedded metal components, two (2) soil 

samples at or near the sewer invert depths were selected and submitted to ALS Laboratory in 

Mississauga, Ontario, for corrosivity testing (i.e., pH, soluble chloride, soluble sulphate and 

electrical conductivity/resistivity).  The laboratory testing results and the Certificate of Analyses 

are attached in Appendix D and summarized in Table 5.1. 

 

Table 5.1 - Corrosivity Testing Summary 

Location Sample ID 
Resistivity 

Soluble 

Chloride 
Conductivity 

pH 

Soluble 

Sulphate 

(ohm-cm) (μg/g) (µmho/cm) (ug/g) 

West Don STS BH 1, SS10 3050 18.7 0.328 7.94 249 

North Toronto STS BH 5, SS9 2950 207 0.339 8.05 37 

The measured soil resistivity value was 3,050 ohm-cm at the West Don STS site, and 2,950    

ohm-cm at the North Toronto STS site.  Compared to the values in the available literature[2], the 

above-mentioned range of soil resistivity should be considered as “moderate” at West Don STS 

and North Toronto STS for exposed metallic structures. 

 

 

[2] - J.D. Palmer, Soil Resistivity Measurement and Analysis, Materials Performance, Volume 13, 1974 
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The measure water soluble sulphates in soil were 249 µg/g at West Don STS and 37 µg/g at 

North Toronto STS.  In accordance with Table 3 of the Canadian Standards Association (CSA) 

Series CSA A23.1-14, soil with the sulphate content less than 0.1% (i.e., 1,000 ppm or µg/g) is 

not considered aggressive to concrete.  Therefore, in accordance with Table 6 of the CSA Series 

A23.1-14, Type GU Portland cement may be used for concrete. 

Soil corrosivity should be assessed by a corrosivity expert, if necessary. 

 

 

6.0 HYDROGEOLOGICAL INVESTIGATION 

6.1 Methodology  

The hydrogeological field investigation for both project sites was conducted following the 

completion of the geotechnical field program, using the drilling information and the monitoring 

wells completed as part of that investigation.  The hydrogeological investigation included the 

following tasks: 

 

 Review of the data collected during the geotechnical investigation.  

 Collection of groundwater level measurements at each of the constructed monitoring wells 

to establish the height of the groundwater table and groundwater flow direction, where the 

wells were not dry. 

 Completion of in-situ hydraulic conductivity testing and interpretation of the results in order 

to determine the hydraulic conductivity of the screened geologic material. 

 Estimation of the dewatering rates required to obtain the drawdown required to complete 

potential excavations and construction. 

 Provide recommendations on the need for a PTTW based on the interpretation of the 

collected field data. 

 

6.2 Hydraulic Conductivity Testing and Analysis 

The hydrogeological investigation for both project sites was completed following the completion 

of the geotechnical field program, using the drilling information and the monitoring wells 

completed as part of that investigation. 

In-situ hydraulic conductivity testing was completed in all of the monitoring wells between               

07 March 2017 and 09 April 2017.  The in-situ hydraulic conductivity testing consisted of single 

well response tests.  These tests consisted of a combination of falling head and rising head slug 

tests (Boreholes BH 2, BH 3 and BH 4), as well as short-term constant head pumping tests 

(Boreholes BH 1 and BH 5). 
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A falling head slug test consisted of quickly adding a known volume of water to the monitoring 

well and recording the groundwater level at regular intervals as it recovered to equilibrium, while 

a rising head slug test consisted of quickly removing a known volume of water from the monitoring 

well and recording the groundwater level at regular intervals as it recovered to equilibrium. 

 

A short-term constant head pumping test consisted of using a submersible pump to draw down 

the groundwater level in a monitoring well while recording the groundwater level measurements 

at regular intervals until the groundwater level reached equilibrium.  The pumping rate and 

drawdown at equilibrium was then recorded and used to calculate a hydraulic conductivity for the 

screened geologic material. 
 

For each test, the groundwater levels were measured using a pressure transducer installed in the 

monitoring well while manual groundwater level readings were collected for corroboration.  

Recovery in the wells were measured to a minimum of 90% return to the static groundwater level. 

For the falling head and rising head slug tests, aquifer test software (AqteSOLV 4.5 by 

HydroSOLVE, Incorporated) was used to estimate the hydraulic conductivity.  The software, 

applying the Bouwer-Rice or Hvorslev solutions, incorporated pressure transducer and manual 

groundwater level data collected during the hydraulic conductivity testing as well as monitoring 

well construction details in the estimation of the hydraulic conductivity of the screened geology.   

To determine the hydraulic conductivity from a short-term constant head pumping test, the 

recorded stabilized pumping rate, the stabilized amount of drawdown, and the monitoring well 

construction information that were recorded were inputted into a standard analytical solution to 

estimate the hydraulic conductivities in Boreholes BH 1 and BH 5. 

The resulting hydraulic conductivity values are summarized in Table 6.1.  The AqteSOLV software 

outputs and the calculated constant head analytical results, are presented in Appendix B. 

It should be noted that the initial groundwater level, prior to hydraulic conductivity testing, was 

within the screened interval for Borehole BH 3.  Where this occurred, the groundwater levels 

collected at the very beginning of the hydraulic conductivity test indicate the influence of the sand 

pack, instead of the formation.  In these cases, these early data were ignored and the analysis 

began where consistent recovery indicative of the screened formation was recorded. 
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Table 6.1 - Hydraulic Conductivity Test Results 

Site 
Borehole 

No. 

Test 

Date 

Hydraulic 

Conductivity 

Test Method 

Analytical 

Solution 

Hydraulic 

Conductivity 

Value (m/s) 

Screened 

Soils 

West Don 

STS 

BH 1 
07 April 

2017 
Constant Head 

Analytical 

Solution 
1.8 x 10-5 Sandy Silt 

BH 2 
10 March 

2017 
Falling Head 

Bouwer-

Rice 
5.3 x 10-6 

Sand Fill; Sandy Silt 

Fill; Silt 

BH 3 
03 April 

2017 
Falling Head 

Bouwer-

Rice 
3.8 x 10-6 

Gravelly Sand Fill; 

Silt 

BH 4 
07 March 

2017 
Rising Head 

Bouwer-

Rice 
4.5 x 10-6 Gravelly Sand; Silt 

North 

Toronto STS 
BH 5 

07 March 

2017 
Constant Head 

Analytical 

Solution 
6.6 x 10-5 Sand 

 

The material types in which the monitoring wells are screened in the project areas vary in grain 

sizes between soils (sandy silt and silt).  Several of the sand packs extend into gravelly sand and 

sandy fill soils.  Representative published values (Domenico and Schwartz (1998) included in 

Schwartz and Zhang, 2003) for similar grain sizes are as follows: 

 

 Gravel - 3.0 x 10-4 to 3.0 x 10-2 m/s; 

 Fine to Medium Sand - 9.0 x 10-7 to 2.0 x 10-4 m/s; and,  

 Silt - 1.0 x 10-9 to 2.0 x 10-5 m/s. 

 

The resulting hydraulic conductivity values ranged between 1.8 x 10-5 m/s and 5.3 x 10-6 m/s.  

Where the monitoring well screens and sand packs were completed across more than one (1) 

unit (Boreholes BH 2, BH 3 and BH 4), the hydraulic conductivity results represent bulk hydraulic 

conductivities, effectively averaging the hydraulic conductivities of multiple material types.  The 

actual hydraulic conductivity for individual units may be higher or lower than those demonstrated 

by this investigation. 

Generally, the results are reasonable based on the geologic descriptions included in the Record 

of Boreholes.  The screen and sand pack for Borehole BH 1 was installed entirely within a 

predominantly sandy silt unit.  The hydraulic conductivity result of 1.8 x 10-5 m/s for Borehole       

BH 1 was on the high end of the range of typical hydraulic conductivities for silt.  

Borehole BH 2 was screened in a predominantly silt unit, with the sand pack extending into an 

overlying sandy fill unit.  The hydraulic conductivity result of 5.3 x 10-6 m/s for Borehole BH 2 was 

on the high end of the range of typical hydraulic conductivities for silt and at the low end of the 

range for sand.  

Borehole BH 3 was screened in a predominantly silt unit, with the sand pack extending into an 

overlying gravelly sand fill unit.  The hydraulic conductivity result of 3.8 x 10-6 m/s for Borehole  

BH 3 was on the high end of the range of typical hydraulic conductivities for silt, at the low end of 

the range for sand, and below the range for gravel.  



CIMA Canada Incorporated 
Geotechnical and Hydrogeological Investigation Report 
West Don and North Toronto Sanitary Trunk Sewer Rehabilitation 
Toronto, Ontario 
Page 18 of 29 
 
 

 
17 October 2017 
Amec Foster Wheeler Reference Number:  TT163027 

Borehole BH 4 was screened in a predominantly silt unit, with the sand pack extending into an 

overlying gravelly sand fill unit.  The hydraulic conductivity result of 4.5 x 10-6 m/s for Borehole  

BH 4 was on the high end of the range of typical hydraulic conductivities for silt, at the low end of 

the range for sand, and below the range for gravel.  

The screen and sand pack for Borehole BH 5 was installed entirely within a predominantly sand 

unit.  The hydraulic conductivity result 6.6 x 10-5 m/s for Borehole BH 5 was on the low end of 

range of typical hydraulic conductivities for sand.  

A high proportion of silt was noted to be present in monitoring wells Boreholes BH 1 through        

BH 4 during monitoring well development and subsequent hydraulic conductivity testing.  The 

high silt content present could result in the underestimation of the in-situ hydraulic conductivity of 

the materials due to interference of the flow of water through the screen and sand pack into the 

well.  In order to account for the potential variability in the hydraulic conductivity due to the influx 

of silt, a safety factor of 3 was applied to the hydraulic conductivities to account for uncertainty in 

the geological and hydrogeological conditions and to account for potential interference from silt in 

the monitoring well screens and sand packs.  These modified hydraulic conductivity results are 

summarized in Table 6.2. 

 

Table 6.2 - Modified Hydraulic Conductivity Values 

Site Borehole No. 

Original Hydraulic 

Conductivity Value 

(m/s) 

Modified Hydraulic 

Conductivity Value 

(m/s) 

West Don STS 

BH 1 1.8 x 10-5 5.4 x 10-5 

BH 2 5.3 x 10-6 1.6 x 10-5 

BH 3 3.8 x 10-6 1.1 x 10-5 

BH 4 4.5 x 10-6 1.5 x 10-5 

North Toronto STS BH 5 6.6 x 10-5 2.0 x 10-4 

 

Additionally, it should be noted that geologic materials and fill materials can vary in characteristics 

even over short distances, and some higher and lower permeability materials may be present in 

each of the defined sections that were not encountered during the field investigation.  

 

6.3 Rehabilitation within Existing Sewers 

As mentioned in Section 2.2, MH132-073-1 will be rehabilitated and all the appurtenances will be 

replaced near Borehole BH 1; and a proposed discharge maintenance hole will be installed near 

Borehole BH 4.  At these locations, dewatering will be required during construction.   
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At the West Don STS site, the excavation dimensions for MH132-073-1 rehabilitation are 1.5 m x 

1.5 m, extending to the elevation of 128.0 m (Drawing No.: 1236-16-06-10, C7).  The groundwater 

level should be lowered to 0.5 m below the maintenance hole bottom (Elevation 127.5 m), i.e., 

4.0 m below grade at Borehole BH 1. 

 

At another West Don STS site, the excavation dimensions for the proposed discharge 

maintenance hole are 3.2 m x 3.2 m, extending to the elevation of 122.0 m (Drawing No.: 1236-

16-06-21, C18).  The groundwater level should be lowered to 0.5 m below the discharge 

maintenance hole bottom (Elevation 121.5 m), i.e., 8.7 m below grade at Borehole BH 4.   

The construction dewatering calculations based on the two (2) excavation dimensions are 

discussed in Section 6.4. 

At the North Toronto STS site, if excavation to the sanitary lateral is done above the elevation of 

83.2 m, dewatering will likely not be required.  

  

6.4 Dewatering Calculations 

The amount of groundwater flow into the potential excavations has been calculated using the 

excavation dimensions provided by CIMA+.  As mentioned in Section 2.2, the following two (2) 

locations will require dewatering calculations at the West Don STS site: 

 

 MH132-073-1:  The excavation dimensions for MH132-073-1 rehabilitation are 1.5 m x  

1.5 m, extending to an approximate depth of 3.9 m below grade.  A vertical trench support 

will be required as shown in the design drawing.  Borehole BH 1 was located near     

MH132-073-1. 

 

 Proposed discharge maintenance hole - the dimensions of the discharge MH will be          

3.2 m x 3.2 m, extending to an approximate depth of 6.6 m below the existing grade.  A 

trench support box will be required as shown in the design drawing.  Borehole BH 4 was 

located near the proposed discharge maintenance hole. 

 
Amec Foster Wheeler applied standard dewatering calculation equations, which are included in 

Powers et al., 2007[3].  The dewatering calculation equations, values inputted, and resulting 

dewatering rates are included in Appendix C. 

   

The dewatering calculations included an assumption that the groundwater levels, while collected 

in March and April 2017, may not have captured the spring high conditions, therefore up to 1.0 m 

seasonal fluctuation was applied to the groundwater levels measured during the investigation.  

 

 

[3] - Powers, J. Patrick, A.B. Corwin, P.C. Schmall and W.E. Kaeck. 2007.  Construction Dewatering: New Methods 

and Applications, 3rd Edition. John Wiley & Sons Inc. New Jersey, USA: 656 pp.   
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While the silt and sand soils are relatively hydraulically productive, the saturated gravelly sand 

material that overlies this unit is expected to be the most productive unit encountered during the 

excavation. 

 

The dewatering rate calculations include an additional conservative 3x multiplier to account for 

potential variations in geological and hydrogeological conditions that may be encountered 

between the boreholes. 

 

Based on the excavation dimensions and construction details provided by CIMA+, the geologic 

conditions encountered in the geotechnical boreholes, and the results of the in-situ hydraulic 

conductivity tests, groundwater inflow rates of between 257,300 L/day and 494,700 L/day 

(Boreholes BH 4 and BH 1, respectively) may be encountered at Don Valley Golf Course and 

York Mills Park locations within the West Don STS site, while dewatering will not be required at 

the North Toronto STS site.  It should be noted that should the dimensions of the planned 

excavations change, the dewatering rates provided here will require updating to reflect the revised 

construction requirements.  For the North Toronto STS site, dewatering is only noted as not being 

required, as the information provided to Amec Foster Wheeler suggests that no excavations will 

be required.  If this changes, dewatering would be required at this location. 

 

Higher inflow rates than those calculated may be expected as a result of any or all of the following 

circumstances: 

 Variations in soil and groundwater conditions in areas between and beyond the boreholes 

drilled during the geotechnical investigation.   

 Infiltration or runoff from precipitation events - this can increase the required amount of 

dewatering. 

 Initially, loss of storage in the aquifer - this is a temporary response and dewatering rates 

should fall to calculated volumes once equilibrium conditions are approached. 

 Inflows from or hydraulic connectivity to nearby surface water features (Don River West 

Branch for West Don STS and Lower Don River for North Toronto STS).  The hydraulic 

connectivity to these features could potentially increase the amount of dewatering 

required. 

 

It should be noted that some upflow of groundwater may occur in the excavations, particularly 

those located near the river, i.e., Boreholes BH 2, BH 4 and BH 5 locations, where groundwater 

may already be flowing upwards to discharge and the groundwater table encountered at these 

locations may be higher. 

Additionally, it should be noted that the incorporation of measures during the excavation and 

construction that would seal the excavation from surrounding hydraulically productive units, as 

well as nearby surface water features, could result in lower dewatering rates being required.   
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Timing the completion of the dewatering and excavations to periods of the year when groundwater 

table levels are typically lower, such as during the summer months, could also result in lower 

dewatering rates being required. 

 

6.5 Zone of Influence Calculations 

An estimation of the Zone of Influence (ZOI) from the dewatering of a single well point can be 

made using Sichert’s Equation (included in Powers et al., 2007).  This equation is shown on the 

dewatering calculation pages included in Appendix C.  A summary of the calculated ZOI values 

is presented in Table 6.3. 

 

Table 6.3 - Calculated ZOI Values 

Site 
Borehole 

No. 

Measured 

Groundwater 

Level 

(m) 

Drawdown 

(m) 

Modified 

Hydraulic 

Conductivity 

Value 

(m/s) 

Calculated 

Zone of 

Influence 

(m) 

Distance of 

Borehole to 

Nearest 

Surface Water 

Feature 

(m) 

West Don 

STS 

BH 1 0 4.2 5.4 x 10-5 160 200 

BH 4 2.6 6.6 1.4 x 10-5 127 10 

 

The ZOI calculations include the conservative hydraulic conductivity values with a safety factor 

applied (shown in Table 6.2) and the highest recorded groundwater level for each monitoring well.  

The resulting calculated ZOI ranged between 127 m and 160 m. 

 

It should be noted that at the West Don STS site, the Don River West Branch is located within the 

calculated ZOI of Borehole BH 4 location.  Based on the lack of confining subsurface material 

noted during the drilling of the monitoring wells, the nearby surface water features may have a 

hydraulic connection to the sites being investigated.  In these cases, the ZOI will likely extend 

only as far as these surface water features and the dewatering effort will be expected to be higher. 

In all of the cases, the ZOI calculated by Sichert’s equation will likely overestimate the actual ZOI, 

as Sichert’s equation assumes steady state conditions, when in reality the excavations will be 

open for a short period, during which time the resulting cone of depression is not expected to 

extend to the edge of the calculated ZOI.  

 

6.6 Hydrogeological Recommendations 

The results of groundwater monitoring program and the hydrogeological assessment show that 

dewatering will be required at both MH132-073-1 and the proposed discharge maintenance hole 

locations at the West Don STS site based on the assessed hydrogeological conditions. 
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At the North Toronto STS site, if the excavation for the clean-out access is conducted above the 

measured groundwater level at elevation 83.2 m (at Borehole BH 5 location), dewatering will likely 

not be required.  However, groundwater fluctuation may lead to small seepage into the excavation 

which should be manageable by a system of filtered sump and pump. 

The results of hydrogeological investigation are summarized in Table 6.4 below: 

 

Table 6.4 - Hydrogeological Assessment Summary 

Site 
Borehole 

No. 

Measured 

Highest 

Groundwater 

Level 

(m) 

Modified 

Hydraulic 

Conductivity 

Value 

(m/s) 

Drawdown 

(m) 

Groundwater 

Discharge 

Rate 

(L/day) 

Calculated 

Zone of 

Influence 

(m) 

West Don 

STS 

BH 1 0 5.4 x 10-5 4.2 494,700 92.6 

BH 4 2.5 1.5 x 10-5 6.6 257,300 73.1 

North 

Toronto STS 
BH 5 2.7 - - - - 

 

Based on the calculated dewatering rates, a Permit To Take Water (“PTTW”) from the Ministry of 

Environment and Climate Change (“MOECC”) will be required as the calculated dewatering rates 

exceed both the 50,000 L/day minimum threshold requiring permitting and the 400,000 L/day 

maximum threshold for registration on the Environmental Activity and Sector Registry (“EASR”) 

for construction dewatering.  As such, a PTTW application (Category 3) will be required to support 

the dewatering required for the West Don STS rehabilitation.   

In order to complete the PTTW application, a detailed hydrogeological report will be required in 

support of PTTW application.  A hydrogeological report prepared in support of a PTTW application 

will include the hydrogeological information included in this report, as well as an impact 

assessment of the construction dewatering and a groundwater quality assessment for disposal 

options during dewatering. 

Due to the relatively high inflows noted during the development and testing of select monitoring 

wells, additional hydrogeological assessment should be considered in the vicinity of Boreholes 

BH 1 and BH 4 locations to better characterize the hydraulic properties of the subsurface, 

particularly the gravelly sand unit located above the screened units and to assess the potential 

impacts and connections to the nearby surface water features.   

Due to the high calculated dewatering rates, measures should be considered for use during the 

excavation and construction of the maintenance holes that will seal the excavations from the 

surrounding groundwater system, particularly in the more hydraulically productive units, such as 

the wet gravelly sand unit, as well as in close proximity of nearby surface water features.  This 

could result in a lower dewatering effort being required during both excavation and construction 

of the maintenance holes. 
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It should be noted that the dewatering rates provided in this report may change based on changes 

to excavation dimensions and once excavation methods and dimensions are selected, these 

dewatering calculations will need to be reviewed and possibly revised to account for the planned 

conditions.  Additionally, should tunneling be planned for any part of the rehabilitation work, 

additional dewatering calculations will be required to account for these conditions once the 

tunneling method and dimensions are determined. 

Assessing and designing the best method to dewater the site is beyond the scope of this study.  

A qualified Dewatering Contractor is required to make this assessment on behalf of the City of 

Toronto and its Sub-Contractors. 

Monitoring of the volume and rate of the dewatering will be required by the Dewatering Contractor 

to ensure that the volume stays within the limits provided by a PTTW.  

Additionally, the Contractor will be required to ensure that all dewatering discharge is compliant 

with the requirements associated with the selected discharge point prior to release, such as the 

City of Toronto Sewer Bylaw criteria. 

 

 
7.0 ENVIRONMENTAL SOIL QUALITY 

7.1 Soil Sampling Program 

To provide a general assessment of the environmental quality of the soil in support of possible 

offsite disposal purposes, the following soil samples were selected and submitted for chemical 

analyses to ALS Canada LTD. (ALS) of Mississauga, Ontario: 

 

7.1.1 West Don STS 

• Two (2) soil samples were submitted for laboratory analysis of volatile organic compounds 

(VOCs) and petroleum hydrocarbons (PHCs);  

• Three (3) soil samples were submitted for laboratory analysis of polycyclic aromatic 

hydrocarbons (PAHs), organochloride (OC) pesticides, and herbicides; 

• A total of twelve (12) soil samples were submitted for laboratory analysis of selected metals 

and general inorganic parameters including pH, electrical conductivity (EC), and sodium 

adsorption ratio (SAR); 

• One (1) soil sample was submitted for laboratory analysis of polychlorinated biphenyl 

(PCBs); and, 

• Three (3) soil samples were analyzed for Ontario Regulation 347/90 as amended by             

O. Reg. 558/00 (O. Reg. 558/00) parameters including:  inorganics, VOCs, PAH and PCBs 

for waste characterization purposes.  Flammability and ignitability tests were also conducted 

on the soil samples. 
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7.1.2 North Toronto STS 

• One (1) soil sample was submitted for laboratory analysis of VOCs, PHCs, PAH and PCB; 

and,  

• Three (3) soil samples were submitted for laboratory analysis of selected metals and 

general inorganic parameters including pH, EC and SAR. 

 

7.2 Regulatory Framework 

The chemical analyses results were evaluated with respect to the following references: 

• “Soil, Groundwater and Sediment Standards for Use Under Part XV.1 of the Environmental 

Protection Act”, Ministry of the Environment, 15 April 2011: 

o Table 1 Full Depth Background Site Condition Standards (SCS) for 

residential/parkland/institutional/industrial/commercial/community property use (Table 

1 SCS).  The Table 1 SCS would be applicable when assessing surplus soil for off-site 

management when the receiving site type is unknown, is considered environmentally 

sensitive or is licensed to receive inert fill only. 

o Table 2 Full Depth Generic SCS in a potable groundwater condition for 

residential/parkland/institutional property use and medium/fine textured soils (Table 2 

SCS).  The Table 2 SCS would be applicable when assessing evaluating alternative 

locations for off-site soil management.    

o Table 3 Full Depth Generic SCS in a non-potable groundwater condition for 

residential/parkland/institutional property use and medium/fine textured soils (Table 3 

SCS).  The Table 3 SCS would be applicable when assessing surplus soil for off-site 

management.    

o Table 9 Full Depth Generic SCS in a non-potable groundwater condition for 

residential/parkland/institutional/industrial/commercial/community use property and 

medium/fine textured Soils (Table 9 SCS).  The Table 9 SCS would generally be 

applicable to soils assessment within 30 m of a water body, which would include the 

soils in Boreholes BH 3 and BH 5, located at West Don Site and North Toronto Site, 

respectively. 

• O. Reg. 558/00 analyses were compared to Schedule 4 Leachate Quality Criteria to 

determine if the waste would be considered leachate toxic (i.e., hazardous waste) for 

disposal purposes at licensed receiving facilities (such as landfills). 
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7.3 Chemical Results 

 

7.3.1 Volatile Organic Compounds (VOCs)  

Two (2) soil samples collected from Boreholes BH 3 and BH 4, at the West Don STS Site, and 

one (1) soil sample collected from Borehole BH 5, at the North Toronto STS Site, were submitted 

for chemical analysis of VOCs.  

As shown in Table 1 (Appendix F), the analysed samples met Table 1, Table 2, Table 3 and   

Table 9 SCS for VOCs. 

 

7.3.2 Petroleum Hydrocarbons Fractions (PHCs) 

Two (2) soil samples collected from Boreholes BH 3 and BH 4 at the West Don STS Site, and 

one (1) soil sample collected from Borehole BH 5, at the North Toronto STS Site, were submitted 

for chemical analysis of PHCs.  

As shown in Table 2 (Appendix F), the analysed samples met Table 1, Table 2, Table 3 and   

Table 9 SCS for PHCs. 

 

7.3.3 Polycyclic Aromatic Hydrocarbons (PAHs)  

Three (3) soil samples collected from Boreholes BH 2 to BH 4, at the West Don STS Site, and 

one (1) soil sample collected from Borehole BH 5, at the North Toronto STS Site, were submitted 

for chemical analysis of PAHs.  

As shown in Table 3 (Appendix F), the analysed samples met Table 1, Table 2, Table 3 and   

Table 9 SCS for PAHs, with the following exceptions: 

• Acenaphthene and phenanthrene values exceeded the Table 1 and Table 9 SCS in soil 

sample BH 3-SS2 (0.8 - 1.4 mbgs), however, met Table 2 and Table 3 SCS. 

The following Table 1 exceedances were also found: 

• Anthracene and fluoranthene values exceeded the Table 1 SCS in soil sample BH 3-SS2 

(0.8 - 1.4 mbgs), however, met Table 2, Table 3 and Table 9 SCS. 

 
7.3.4 Metals and Inorganics (M/Is) 

A total of twelve (12) soil samples collected from Boreholes BH 1 to BH 4, at the West Don STS 

Site, and three (3) soil samples collected from Borehole BH 5, at the North Toronto STS Site, 

were submitted for metals and inorganic analysis.  The results of the metals and inorganics 

analysis are summarized in Table 4 (Appendix F).  

Soil pH was within the ranges of 5 to 9 for shallow soil (from ground surface to 1.5 mbgs) and       

5 to 11 for subsurface soil (below 1.5 mbgs). 
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The analysed soil samples met the Table 1, Table 2, Table 3 and Table 9 SCS for metals and 

inorganics, with the following exceptions: 

• EC values exceeded the Table 1, Table 2, Table 3 and Table 9 SCS in soil samples              

BH 1-SS1 (0 - 0.6 mbgs) and BH 1-SS3 (1.5 - 2.1 mbgs). 

The following Table 1 and Table 9 SCS exceedances were also found: 

• Molybdenum values exceeded the Table 1 and Table 9 SCS in soil sample BH 1-SS3         

(1.5 - 2.1 mbgs), however, met Table 2 and Table 3 SCS; and, 

• The detection limit for chromium VI was higher than Table 1 and Table 9 SCS in soil sample 

BH 1-SS1 (0 - 0.6 mbgs), however, was lower than Table 2 and Table 3 SCS. 

 

7.3.5 Polychlorinated Biphenyls (PCBs)  

One (1) soil sample collected from Borehole BH 3, at the West Don STS Site, and one (1) soil 

sample collected from Borehole BH 5, at the North Toronto STS Site, were submitted for PCBs 

analysis.  

As shown in Table 5 (Appendix F), the analysed samples met Table 1, Table 2, Table 3 and   

Table 9 SCS for PCBs analysis. 

 

7.3.6 Organochloride (OC) Pesticides and Herbicides (OCP and Herbicides) at  

 West Don STS 

Three (3) soil samples collected from Boreholes BH 1 to BH 3 at the West Don Site were 

submitted for Organochloride (OC) pesticides and herbicides.  As shown in Table 6 (Appendix F), 

the analysed sample met Table 1, Table 2, Table 3 and Table 9 SCS for OC pesticides analysis. 

There are no MOECC SCS for herbicides; however, all the herbicides were not detected. 

Ontario Regulation 558/00 
Three (3) composite soil samples were submitted for laboratory analyses for O. Reg. 558/00 

parameters including inorganics, metals, PAH, VOCs, PCBs as well as ignitability and 

flammability.  The results of the O. Reg. 558/00 leachate analyses and their respective Schedule 

4 Leachate Quality Criteria are summarized in Table 7 (Appendix F).  Based on the results of 

these analyses, all parameters were determined to be within the Schedule 4 Leachate Quality 

Criteria for inorganics, metals, PAH, VOCs, PCBs and the sample was not characterized as 

ignitable.  In summary, the sample is characterized as non-hazardous under O. Reg. 558/00. 

 

7.4 Quality Assurance Program  

In addition to field activities pertaining to quality assurance (decontamination of non-dedicated 

equipment, instrument calibration, etc.), an analytical quality assurance program was also 

implemented.  Blind duplicate samples were not collected.  
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The chemical analyses completed on selected soil samples were carried out at ALS chemical 

laboratory located in Mississauga, Ontario.  ALS’s chemical laboratory is accredited in 

accordance with the International Standard ISO/IEC 17025 by the Standards Council of Canada 

(“SCC”). 

The validity of the analytical results reported for the samples collected during this investigation 

has been assessed using the criteria presented in Protocol for Analytical Methods Used in the 

Assessment of Properties under Part XV.1 of the Environmental Protection Act, 09 March 2004, 

amended as of 01 July 2011 (the “Analytical Protocol”).  The Analytical Protocol establishes 

Acceptance Limits for use when assessing the reliability of data reported by analytical 

laboratories.  These include maximum hold times for the storage of samples/sample extracts 

between collection and analysis, specified/approved analytical methods, required field and/or 

laboratory quality assurance samples such as blanks and field and laboratory duplicate, specified 

recovery ranges for spiked samples and surrogates (compounds added to samples in known 

concentrations for data validation purposes), required Reporting Limits (“RLs”, maximum 

allowable reportable detection limits [“RDLs”]) and specified precision required when analyzing 

laboratory duplicate samples. 

It should be noted that the requirements of the Analytical Protocol are applicable to analytical data 

used in support of the filing of a Record of Site Condition and that their use on other types of 

projects is on a best scientific practice basis rather than as a mandatory requirement. 

The laboratory results for soil samples obtained during Amec Foster Wheelers’ investigation met 

the Acceptance Limits of the 2004 Analytical Protocol (amended 2011).  The results of the QA/QC 

analyses are included on the laboratory Certificates of Analyses presented in Appendix F.  

 

7.5 Conclusions and Recommendations  

Based on the limited soil chemical analyses results obtained during this investigation, the 

following conclusions and recommendations are made: 

• Soil pH was within the ranges of 5 to 9 for shallow soil (from ground surface to 1.5 mbgs) 

and 5 to 11 for subsurface soil (below 1.5 mbgs). 

• The following chemical parameters were detected in the fill materials at the West Don STS 

Site in concentrations exceeding the Table 1, Table 2, Table 3 and Table 9  SCS:  

o EC values exceeded the Table 1, Table 2, Table 3 and Table 9 SCS in soil samples 

BH 1-SS1 (0 - 0.6 mbgs) and BH 1-SS3 (1.5 - 2.1 mbgs). 

• The following chemical parameters were also detected in the fill materials at the West Don 

STS Site in concentrations exceeding the Table 1 and Table 9 SCS: 

o Molybdenum values exceeded the Table 1 and Table 9 SCS in soil sample BH 1-SS3 

(1.5 - 2.1 mbgs), however, met Table 2 and Table 3 SCS;  
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o Acenaphthene and phenanthrene values exceeded the Table 1 and Table 9 SCS in soil 

sample BH 3-SS2 (0.8 - 1.4 mbgs), however, met Table 2 and Table 3 SCS; and, 

o The detection limit for chromium VI was higher than Table 1 and Table 9 SCS in soil 

sample BH 1-SS1 (0 - 0.6 mbgs), however, was lower than Table 2 and Table 3 SCS. 

• The following chemical parameters were also detected in the fill materials at the West Don 

STS Site in concentrations exceeding the Table 1 SCS: 

o Anthracene and fluoranthene values exceeded the Table 1 SCS in soil sample              

BH 3-SS2 (0.8 - 1.4 mbgs), however, met Table 2, Table 3 and Table 9 SCS. 

• Based on results of the TCLP leachate analysis, excess soils excavated from MH132-073 

and the discharge maintenance hole with concentrations of PAHs and metals exceeding 

the Table 1 SCS, would be suitable for offsite disposal at an MOECC approved soil 

treatment or disposal facility as non-hazardous solid waste.  Any soils hydro-excavated 

would be considered liquid industrial waste and would also need to be disposed of at an 

MOECC facility approved to accept such waste.  Alternative offsite soil management options 

for excess materials could be evaluated under the MOECC’s Management of Excess Soil:  

A Guide to Best Management Practices (BMP), but the application on the BMP may require 

more chemical analysis depending on the receiver site’s requirements specified in a Fill 

Management Plan authored by a Qualified Person under O. Reg.153/04. 

 
 

8.0 CLOSURE 

The subsoil conditions and recommendations contained in this report should be used solely for 

the purpose of design and construction of the project.  All the work was conducted under the 

Terms and Conditions which form a part of the Master Services Agreement No.: 1736 dated          

06 January 2016. 

It is recommended that Amec Foster Wheeler be retained to review the subsurface information 

and recommendations for this specific applicability, once the details of the development are 

available and prior to the final design stage of the project.  Additional borehole investigation and 

analyses may be required to fulfill the final design requirements. 

The Report Limitations are integral parts of this report. 
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Amec Foster Wheeler Environment & Infrastructure, 
a Division of Amec Foster Wheeler Americas Limited 

(“Amec Foster Wheeler”) 
 

REPORT LIMITATIONS 
 
The conclusions and recommendations given in this report are based on information determined at the test 
hole locations.  The information contained herein also reflects on the environmental aspects of the project, 
where tested.  Subsurface and groundwater conditions between and beyond the test holes may differ from 
those encountered at the test hole locations, and conditions may become apparent during construction, 
which could not be detected or anticipated at the time of the site investigation.  It is recommended practice 
that the Geotechnical Engineer be retained during the construction to confirm that the subsurface conditions 
across the site do not deviate materially from those encountered in the test holes. 
 
The design recommendations given in this report are applicable only to the project described in the report, 
and then only if constructed substantially in accordance with the details stated in this report.  Since all 
details of the design may not be known, it is recommended that Amec Foster Wheeler be retained during 
the final design stage to verify that the design is consistent with Amec Foster Wheelers’ recommendations, 
and that assumptions made in Amec Foster Wheelers’ analysis are valid. 
 
The comments made in this report relating to potential construction problems and possible methods of 
construction are intended only for the guidance of the Designer.  The number of test holes may not be 
sufficient to determine all the factors that may affect construction methods and costs.  For example, the 
thickness of surficial topsoil or fill layers may vary markedly and unpredictably.  The Contractors bidding on 
this project or undertaking the construction should, therefore, make their own interpretation of the factual 
information presented and draw their own conclusions as to how the subsurface conditions may affect their 
work.  This work has been undertaken in accordance with normally accepted geotechnical engineering 
practices.  No other warranty is expressed or implied. 
 
Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, 
are the responsibility of such third parties.  Amec Foster Wheeler Environment & Infrastructure, a Division 
of Amec Foster Wheeler Americas Limited, accepts no responsibility for damages, if any, suffered by any 
third party as a result of decisions made or actions based on this report. 
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