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1. Introduction 

1.1 Project Description 

EXP Services Inc. (EXP) was retained by Donway Co-operative Development Corporation to prepare a Hydrogeological 
Investigation Report associated with the proposed development located at 230 and 240 The Donway West, Toronto, Ontario 
(hereinafter referred to as the ‘Site’).   

The Site is currently occupied by a church and the Brighton School that leases a portion of the property. The Site covers an area 
of approximately 2.55 acres. It is our understanding that the Site is to be re-developed. The proposed development plan 
comprises a six (6)-storey residential medium-rise structure with three (3) levels of underground parking, which will include an 
integrated church. The Site location plan is shown on Figure 1.  

EXP conducted a Preliminary Geotechnical Investigation and Environmental Site Assessment for the Site in conjunction with 
this investigation. The pertinent information gathered from the noted investigations is utilized for this report. 

1.2 Project Objectives 

The main objectives of the Hydrogeological Investigation are as follows: 

• Establish the local hydrogeological settings within the Site; 

• Access short-term dewatering flow rates for the construction phase, as well as the potential impacts;  

• Assess long-term foundation sub-drain flow discharge volumes for the post-construction phase; 

• Assess groundwater quality; 

• Prepare a Hydrogeological Investigation Report; 

 

1.3 Scope of Work 

To achieve the objectives of this Hydrogeological Investigation, EXP has completed the following scope of work: 

• Reviewed available geological and hydrogeological information for the Site; 

• Developed and conduct Single Well Response Tests (SWRTs) on monitoring wells to assess hydraulic conductivities of the 

saturated soils at the Site; 

• Collected one (1) groundwater sample for analyses of the City of Toronto’s Sanitary and Storm Sewer Use By-Law 

parameters; 

• Evaluated the information collected during the field investigation program, including borehole geological information, 

SWRT results, groundwater level measurements and groundwater water quality; 

• Prepared site plans, cross-sections, geological mapping, and groundwater contour mapping for the Site; 

• Estimated construction dewatering flow rates (short-term); 

• Provided preliminary estimates for sub-drain discharge volumes (long-term): 

• Assessed potential impacts and recommend mitigation measures; 

• Completed nine (9) rounds of groundwater measurements at all monitoring wells as part of a three (3) month-monitoring 

program required by the City of Toronto;  
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• Provided recommendations on the Ministry of Environment, Conservation and Parks (MECP) Water Taking Permits and 

the City of Toronto’s Sewer Discharge Agreements (SDA) for the construction and post-construction phases; and  

• Prepared a Hydrogeological Investigation Report. 

 

The hydrogeological investigation was prepared in accordance with the Ontario Water Resources Act, Ontario Regulation 
387/04, and Toronto Municipal Code 681-Sewers.  The scope of work outlined above is prepared to assess dewatering and 
does not include a review of Environmental Site Assessments (ESA). 

1.4 Review of Previous Reports 

The following reports were reviewed as part of this Hydrogeological Investigation: 

• EXP Services Inc. (October 15, 2021), Supplementary Geotechnical Investigation, Proposed Mid-Rise Residential 

Development, 230 The Donway West, Toronto, ON, prepared for Donway Co-operative Development Corporation. 

• EXP Services Inc. (September 6, 2019), Geotechnical Investigation, Proposed Mid-Rise Residential Development, 230 The 

Donway West, Toronto, ON, prepared for Donway Co-operative Development Corporation. 

• EXP Services Inc. (March 25, 2019), Phase Two Environmental Site Assessment, 230 The Donway West, Toronto, ON, 

prepared for Donway Co-operative Development Corporation. 
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2. Hydrogeological Setting 

2.1 Regional Setting 

2.1.1 Regional Physiography 

The Site is located within a physiographic region named the South Slope, and the physiographic landform is known as the Till 
Plains.  The South Slope lies between the Peel Plain in the north and the Iroquois Plain to the south (Chapman & Putnam, 
2007). The topography of the South Slope is relatively flat with a gradual slope to the south, toward Lake Ontario. 

2.1.2 Regional Geology and Hydrogeology 

The surficial geology can be described as stone-poor, carbonated-derived silty to sandy till (Ministry of Northern Development 
and Mines, 2012). The surficial geology of the Site and surrounding areas is shown on Figure 2.  

According to the Oak Ridges Moraine Groundwater Program (ORMGP, 2019) online mapping, the overburden within the Site 
boundary and surroundings is up to 122 meters thick. The subsurface stratigraphy of the Site from top to bottom can be 
described in the following sequence (TRCA, 2009 and ORMGP, 2019):   

• Halton Till: This lithologic unit typically consists of sandy silt to clayey silt till interbedded with silt, clay, sand and gravel. 

Top elevation of this unit within the proposed development area is only shown on the southwest portion of the Site, but 

the top elevation has not been specified. 

• Oak Ridges Moraine: This geology unit mainly consists of interbedded fine-grained sand and silt deposits where coarse-

grained sand and gravel along with clay laminae are locally reported. Top elevation of this unit within the proposed 

development area approximately ranges from 140 masl to 141 masl. 

• Newmarket Till: This lithologic unit mainly consist of a massive and dense silty sand unit. Top elevation of this unit within 

the Site boundary is approximately at 136 masl. 

• Thorncliffe Formation: This formation generally consists of glaciofluvial (sand, silty sand) or glaciolacustrine deposits (silt, 

sand, pebbly silt and clay). Top elevation of this geology unit is approximately at 131 masl. 

• Sunnybrook Formation: This lithologic unit predominately consists of silt and clay.  Top elevation of this geology unit is 

mapped within the proposed development area is approximate at 121 masl. 

• Scarborough Formation: This geological unit consists of peat sand overlaying silt and clay deposits.  Top elevation of this 

unit is within the proposed development area is approximately at 116 masl. (Oak Ridge Moraine Groundwater Program, 

2018).  

• Georgian Bay Formation: Bedrock primarily consists of interbedded shale, limestone, dolostone, and siltstone of Upper 

Ordovician age (Ministry of Northern Development and Mines, 2012). Top of this unit within the proposed development 

is approximately at 20 masl. 

 
Regional groundwater across the area is expected to flow southeast, towards Lake Ontario (ORMGP, 2019).  Local deviation 
from the regional groundwater flow direction may occur in response to changes in topography and/or soils, as well as the 
presence of surface water features and/or existing subsurface infrastructure.   

2.1.3 Existing Water Well Survey 

Water Well Records (WWRs) from the database maintained by the Ministry of the Environment, Conservation and Parks 
(MECP) were reviewed to determine the number of wells present within a 500-m radius of the Site boundaries.   
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The MECP WWR database indicates that a total of twenty-five (25) records exist within a 500-m radius from the Site centroid. 
No well records are found onsite. The locations of the MECP WWRs are shown on Figure 3.  A summary of the WWR is included 
in Appendix A.   

The database indicates that the offsite wells are at an approximate distance of two-hundred and ninety-eight (298) m or 
greater from the Site centroid. All offsite wells were reportedly identified as monitoring and observation wells, test holes, 
abandoned and/or listed with unknown use.  The reported depth to water table ranged from 1.0 to 8.5 meters below ground 
surface (mbgs).   

2.2 Site Setting 

2.2.1 Site Topography 

The Site is in an urbanized area. The topography is considered relatively flat, with a gradual northeasterly slope towards the 
Don River. As indicated on the borehole logs included in Appendix B, the surface elevation of the Site approximately ranges 
from 141.41 to 142.85 meters above mean sea level (masl).   

2.2.2 Local Surface Water Features 

The Site is located within the Don River Watershed. No surface water features exist onsite.  The nearest surface water feature 
is a small tributary of the Don River East Branch, located approximately 400 meters northeast of the Site boundary. The Don 
River East Brach is approximately 770 meters northeast of the Site. Roughly 1,1 km southwest flows Wilket Creek, a tributary 
of the Don River West Branch. Lake Ontario is approximately 8.8 kilometers southeast of the Site boundary.  

2.2.3 Local Geology and Hydrogeology  

A summary of subsurface soil stratigraphy is provided in the following paragraphs. The soil descriptions are based on the 
Geotechnical Investigation report (EXP, 2019) and they are summarized for the hydrogeological interpretations. As such, the 
information provided in this section should not be used for the construction design purposes.    

The detailed soil profiles encountered in each borehole and the results of moisture content determinations are presented on 
the attached borehole logs (Appendix B). The interpreted geological cross-sections are also presented on Figures 5A and 5B. It 
should be noted that the soil boundaries indicated on the borehole logs are inferred from non-continuous sampling and 
observations during drilling.  These boundaries are intended to reflect approximate transition zones for the purpose of 
hydrogeological investigation and should not be interpreted as exact planes of geological change.   

The "Notes on Sample Description" preceding the borehole logs form an integral part of the noted borehole logs and should be 
read in conjunction with this report.  The following is a brief description of the soil conditions encountered during the 
investigation. 

Based on the results of the Geotechnical Investigations, the general subsurface soil stratigraphy consists of the following units:   

Asphalt 

Asphalt, about 40 to 115 mm thick, was encountered at the ground surface of Boreholes 1, 2 and 3.     

As per the 2021 supplementary geotechnical investigation (EXP, 2021), Asphalt of about 75 mm in thickness was encountered at 
the ground surface of Boreholes 101, 108 and 109 
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Top Soil 

Topsoil cover of about 140 and 150 mm in thickness was encountered at the ground surface of Boreholes 4 and 5, respectively.   

As per the 2021 supplementary geotechnical investigation (EXP, 2021), Topsoil cover of about 100 and 175 mm in thickness was 
encountered at the ground surface of Boreholes 102 to 107.       

Fill 

Fill, comprising sand and gravel to clayey silt was encountered below the asphalt and topsoil at all borehole locations.  The fill 
material contains a trace of gravel, some sand and occasional topsoil inclusions.  Hydrocarbon odor was noted in some of the fill 
samples recovered from Borehole 6 which is in the former underground storage tank area.  The fill has a moisture content 
ranging from about 11 to 20 percent of dry mass and extending to depths ranging from about 1.4 to 3.7 m below existing ground 
surface (El. ~141.5 to 138.2 m).   

As per the 2021 supplementary geotechnical investigation (EXP, 2021), Fill, comprising sand and gravel to clayey silt was 
encountered below the asphalt and topsoil at all borehole locations.  The fill material generally contains a trace of gravel, some 
sand and occasional topsoil inclusions.  The fill has a moisture content ranging from about 9 to 22 percent of dry mass and 
extending to depths ranging from about 0.7 to 2.1 m below existing ground surface (El. ~141.7 to 138.9 m).   

Sandy to Clayey Silt 

As per the 2021 supplementary geotechnical investigation (EXP, 2021) , the fill was underlain by a sandy to clayey silt deposit at 
all borehole locations.  This deposit contains a trace of gravel with a trace of wet sand seams.  A trace of oxidized zones and silt 
seams were also noted in some of the recovered samples.  This deposit is generally brown in colour and becoming grey with 
depth, has moisture contents of about 10 to 22 percent of dry mass and has a soft to hard consistency (recorded ‘N’-value of 2 
to 32).  The sandy to clayey silt extends to depths ranging from about 4.5 to 10.5 m below existing ground surface (El. ~138.1 to 
129.6 m).   

Silty Sand to Sandy Silt Till 

The fill was underlain by a silty sand to sandy silt till deposit at all borehole locations.  The silty sand to sandy silt till contains a 
trace of gravel, some clay with occasional wet sand seams  Clayey zones were noted in Boreholes 4 and 5 between 6 to 8 m 
depth.  It is generally brown in color and becoming grey with depth.  This deposit has moisture contents of about 8 to 24 percent 
of dry mass and is in a loose to very dense state of compactness (recorded ‘N’-value of 6 to over 100).  Boreholes 1, 2, 4, 5 and 
6 were terminated in the silty sand to sandy silt till deposit at depths of about 8.2 to 12.8 m below existing ground surface (El. 
~133.6 to 128.6 m).   

As per the 2021 supplementary geotechnical investigation (EXP, 2021), a silty sand to sandy silt till deposit was encountered 
below the sandy to clayey silt at all borehole locations, except for boreholes 103, 104 and 106,.  The silty sand to sandy silt till is 
brown to grey in colour, contains a trace of gravel, some clay with occasional wet sand seams.  This deposit has moisture contents 
of about 7 to 11 percent of dry mass and is in a compact to very dense state of compactness (recorded ‘N’-value of 10 to over 
100). 

Clayey Silt Till 

In Borehole 3, a clayey silt till deposit was encountered below the silty sand to sandy silt till at about 11.5 m below existing 
ground surface.  The clayey silt till is grey in color and contained a trace of gravel and sand pockets.  With recorded ‘N’-value of 
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82 to over 100, the clayey silt till has a hard consistency.  The clayey silt till deposit extended to the termination depth of about 
15.7 m below existing grade in Borehole 3 (El. ~126.7 m). 

As per the 2021 supplementary geotechnical investigation (EXP, 2021), a clayey silt till deposit was encountered below the sandy 
to clayey silt in Boreholes 103, 104 and 106; and below the silty sand to sandy silt till in Boreholes 102, 102, 105, 107, 108 and 
109.  The clayey silt till is grey in colour and contained a trace of gravel, a trace of sand and some silt seams.  With recorded ‘N’-
value of 25 to over 100, the clayey silt till has a very stiff to hard consistency.  The clayey silt till deposit extended to about 20 m 
below existing grade in Borehole 103 (El. ~122.8 m).  The remaining boreholes were terminated in the clayey silt till between 
depths of about 15.7 and 20.4 m below existing grade (El. ~126.9 to 120.6 m). 

Silty Sand 

As per the 2021 supplementary geotechnical investigation (EXP, 2021), the clayey silt till deposit encountered in Borehole 103 
was underlain by a silty sand deposit.  This deposit is grey in colour and is in a very dense state of compactness with recorded 
‘N’-value of over 100.  Borehole 103 was terminated at a depth of about 20.2 m below existing grade (El. ~122.5 m). 
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3. Results 

3.1 Monitoring Well Details 

The onsite network of monitoring wells, which was installed as part of the Geotechnical and Environmental Investigations at 
the Site, consists of the following: 

• A total of two (2) shallow wells, including BH/MW 2 and BH/MW 6 were installed to an approximate depth range from 6.2 

to 7.6 mbgs; 

• A total of three (3) intermediate wells, including BH/MW 1, BH/MW 4, and BH/MW 6 were installed to an approximate 

depth range from 11.5 to 12.2 mbgs; 

• Three (3) deep monitoring wells, including BH/MW 3, BH/MW 101, and BH/MW 106 were installed to an approximate 

depth ranged from 15.3 to 19.7 mbgs; 

• Each monitoring well is equipped with a 50-mm diameter PVC casing with three (3)-meter long screen; 

• Each monitoring wells is covered with a flush mount well protective casing. 

 

Borehole logs and monitoring well installation details are provided in Appendix B. The monitoring well locations are outside of 

the existing building (s) and are shown on Figure 4.  

 

3.2 Water Level Monitoring 

As part of the Hydrogeological Investigation, static water levels in the monitoring wells were recorded in nine (9) monitoring 
events between August 8 and October 6, 2021. A summary of all static water level data as it relates to the elevation survey is 
provided in Table 3-1 below.   

The groundwater elevations recorded for the shallow wells ranged from 139.60 (2.27 mbgs at BH/MW 6 on August 27, 2019) 
masl to 141.86 masl (0.99 mbgs at BH/MW 2 on August 9, 2019). The groundwater elevations recorded for the intermediate 
wells ranged from 131.75 masl (9.66 mbgs at BH/MW 5 on August 13, 2019) to 142.01 masl (0.56 mbgs at BH/MW 1 on 
November 1, 20219). The groundwater elevations recorded for deep wells ranged from 123.62 masl (19 mbgs at BH/MW 101 
on September 28, 2021) to 135.13 masl (7.27 mbgs at BH/MW 3 on September 20, 2021).  

One (1) map shows onsite groundwater contours for the intermediate water-bearing zone (Figure 6).  Accordingly, the 
groundwater flow direction in the intermediate zone is interpreted to be northwest of the Site.  The inferred local groundwater 
flow direction is consistent with the ORMGP online mapping.  According to ORMGP (2019), groundwater flow diverts northeast 
from the Site boundary, and eventually discharges into the Don River East Branch.    

A downward hydraulic gradient is inferred when comparing the measured groundwater elevations of the shallow, intermediate 
and deep water-bearing zones.    

It should be noted that groundwater levels are expected to show seasonal fluctuations and vary in response to prevailing 
climate conditions; this may also affect the direction and rate of flow.  It is recommended to conduct seasonal groundwater 
level measurements to provide more information on seasonal groundwater level fluctuations.



EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022                                                            
Revision 4: October 26, 2023 

10 

 

 
 

Table 3-1: Summary of Measured Groundwater Elevations 

Monitoring 
Well ID 

Ground 
Surface 

Elevation 
(masl) 

Approximate 
Full Well 

Depth 
(mbgs) 

Depth 8-Aug-19 13-Aug-19 27-Aug-19 23-Sep-19 15-Oct-19 1-Nov-19 20-Sep-21 28-Sep-21 6-Oct-21 

BH/MW1 142.56 12.2 
mbgs 1.02 1.16 1.18 1.13 1.31 0.56 1.54 1.03 1.00 

masl 141.55 141.40 141.38 141.44 141.25 142.01 141.02 141.53 141.56 

BH/MW2 142.85 6.2 
mbgs 0.99 1.21 1.31 1.39 1.51 

Inaccessible 
1.63 1.40 1.35 

masl 141.86 141.64 141.54 141.46 141.34 141.22 141.45 141.50 

BH/MW3 142.39 15.2 
mbgs 9.75 12.91 9.18 9.15 8.82 8.31 7.27 7.41 7.36 

masl 132.64 129.48 133.21 133.24 133.57 134.08 135.13 134.98 135.03 

BH/MW4 142.53 11.5 
mbgs 2.09 2.28 1.58 1.84 1.82 1.68 2.25 2.32 2.26 

masl 140.44 140.25 140.96 140.70 140.71 140.85 140.29 140.21 140.27 

BH/MW5 141.41 12.2 
mbgs 1.57 9.66 1.60 1.62 1.62 1.24 1.86 1.74 1.76 

masl 139.84 131.75 139.82 139.79 139.79 140.17 139.56 139.67 139.65 

BH/MW6 141.86 7.6 
mbgs 2.12 2.26 2.27 2.34 2.39 2.61 2.81 2.56 2.47 

masl 139.74 139.61 139.60 139.52 139.47 139.25 139.06 139.30 139.39 

BH/MW 101 142.62 19.7 
mbgs 

- - - - - - 
18.51 19.00 18.20 

masl 124.11 123.62 124.42 

BH/MW 106 142.43 19.2 
mbgs 

- - - - - - 
16.24 16.73 14.44 

masl 126.20 125.70 127.99 

 

Notes: 
mbgs: meters below ground surface 
masl: meters above mean sea level 
* Based on field measurements 
Underlined: indicates that groundwater level did not reach static level after well development. The hydraulic conductivity tests in the corresponding wells were completed during the consecutive event 
when the groundwater level was at the static level (refer to section 3.3 of this report). 
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3.3 Hydraulic Conductivity Testing 

A total of eight (8) Single Well Response Tests (SWRT’s) were completed in all monitoring wells onsite (BH/MW1 through 
BH/MW 6 on August 13 and 27 of 2019, as well as BH/MW 101 and BH/MW 106 on September 28 and October 6, 2021, 
respectively).  The tests were completed to estimate the saturated hydraulic conductivity (K) of the soils at the well screen 
depths.       

The static water level within each monitoring well was measured prior to the start of testing.  In advance of performing SWRTs, 
each monitoring well underwent development to remove fines introduced into the screens following construction.  The 
development process involved purging of the monitoring wells to induce the flow of fresh formation water through the screen.  
Each monitoring well was permitted to fully recover prior to performing SWRTs.   

Hydraulic conductivity values were calculated from the SWRT data as per Hvorslev’s solution included in the AQTESOLV Pro. 
V.4.5 software package.  The semi-log plots for normalized drawdown versus time are included in Appendix C.   

A summary of the hydraulic conductivity (K) values estimated from the SWRTs are provided in Table 3-2 below.   

Table 3-2: Summary of Hydraulic Conductivity Testing 

Monitoring Well 
Well Depth 

(mbgs)* 

Screen Interval (mbgs) 
Soil Formation Screened ** 

Estimated 
Hydraulic 

Conductivity 
(m/s) From To 

BH/MW 1 12.2 9.2 12.2 Silty Sand to Sandy Silt Till 4.2 x 10-8  

BH/MW 2 6.2 3.2 6.2 Silty Sand to Sandy Silt Till 1.6 x 10-7  

BH/MW 3 15.2 12.3 15.2 Clayey Silt Till 9.0 x 10-9  

BH/MW 4 11.5 7.8 11.5 Silty Sand to Sandy Silt Till 4.8 x 10-8  

BH/MW 5 12.2 8.7 12.2 Silty Sand to Sandy Silt Till 2.5 x 10-7  

BH/MW 6 7.6 4.6 7.6 Silty Sand to Sandy Silt Till 2.1 x 10-8  

BH/MW 101 19.7 16.7 19.7 Clayey Silt Till 2.1 x 10-7 

BH/MW 106 19.2 16.2 19.2 Clayey Silt Till 4.9 x 10-7 

Highest Estimated K Value for shallow and deep wells 4.9 x 10-7  

Highest Estimated K Value for shallow wells 2.5 x 10-7 

Arithmetic Mean of Estimated K Values 1.5 x 10-7 

Geometric Mean of Estimated K Values 7.9 x 10-8  

Notes: 
mbgs: meters below ground surface 
* Based on field measurements 
** Based on geotechnical borehole logs 
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SWRTs provide estimates of K for the geological formation in the immediate media zone surrounding the well screens and may 
not be representative of bulk formation hydraulic conductivity.  As shown in Table 3-2, the highest K for the tested water-
bearing zones is estimated to be 4.9 x 10-7 m/s, and the arithmetic and geometric means of the K values are 1.2 x 10-7 and 7.9 x 
10-8 m/s, respectively. 

3.4 Groundwater Quality 

To assess the suitability for discharge of pumped groundwater to the sewer system owned by the City of Toronto during 
dewatering activities, two (2) groundwater samples were collected from monitoring wells BH/MW 2 on August 13, 2019 and 
BH/MW 106 on October 7, 2021, using a peristaltic pump and a bailer, respectively.  Prior to the collection of noted water 
sample, approximately three (3) standing well volumes of groundwater were purged from the noted well.   

The samples were collected unfiltered and placed into pre-cleaned laboratory-supplied vials and/or bottles provided with 
analytical test group specific preservatives, as required.  Dedicated nitrile gloves were used during sample handling.  The 
groundwater samples were submitted for analysis to Bureau Veritas, a CALA certified independent laboratory in Mississauga, 
Ontario.   

In addition to the results from the water samples collected for this hydrogeological study, the water quality results of the 
groundwater samples collected for ESA were also compared to the Sanitary and Storm Sewer Use By-Law guidelines.  It should 
be mentioned that the ESA water samples were collected according to the MOECP’s protocols.  

The laboratory Certificate of Analysis (CofA) showed that all parameters conform the Sanitary and Combined Sewer Use By-
Law limits (Table 1). 

When compared to the Storm Sewer Use By-Law Limits (Table-2), the concentration of Total Manganese (Mn) exceeded the 
Storm Sewer Use By-Law criteria. 

Based on the water quality results for one (1) water sample collected for the ESA, the concentrations of all tested parameters 
were reported below both, Sanitary and Storm Sewer Use By-Law limits.   

Table 3-3 shown below summarizes the concentrations of the parameters exceeded the Sanitary Sewer Use By-Law (Table-1) 
and Storm Sewer By-Law (Table-2) criteria. The laboratory CofA is provided in Appendix D.   

Table 3-3: Summary of Analytical Results 

Parameter 

City of Toronto 
Sanitary and 

Combined Sewer 
Discharge Limit 

(Table 1) 

City of Toronto 
Storm Sewer 

Discharge Limit 

(Table 2) 

Concentration 

 

BH/MW 2 

August 13, 2019 

BH/MW 106 

October 7,2021 

Total Manganese 
(Mn) 

 (µg/L) 

5,000 50 140 65 

Note: 
Bold: indicates the concentration exceeded the Storm Sewer By-Law Limit. 
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For the short-term dewatering system (construction phase), it is anticipated that TSS levels and some other parameters (for 
example, Total Manganese) in the pumped groundwater may become elevated and exceed both, Sanitary and Storm Sewer 
Use By-Law limits.  To control the concentration of TSS and associated metals, it is recommended that a suitable treatment 
method be implemented (filtration or decantation facilities and/ or any other applicable treatment system) during 
construction dewatering activities to discharge to the applicable sewer system.  The specifications of the treatment system will 
need to be adjusted to the reported water quality results by the treatment contractor/process engineer.   

For long-term dewatering (post-construction), the water is suitable to be released into the Sanitary Sewer system without 
treatment, However, the pumped water is unsuitable to be discharged into the Storm Sewer system without implementing a 
suitable pre-treatment system, as required.    

It is noted that the water quality results presented in this report may not be representative of the long-term groundwater 
quality conditions. As such, regular water quality monitoring is recommended for the post-construction phase as required by 
the City.          

An agreement to discharge to the sewers owned by the City of Toronto will be required prior to releasing dewatering effluent. 

The Environmental Site Assessment Report(s) should be reviewed for more information on the groundwater quality conditions 
at the Site. 
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4. Dewatering Assessment 

It is our understanding that the proposed development plan comprises a six (6)-storey residential medium-rise structure with 
three (3) levels of underground parking.  For this assessment, it was assumed that the proposed construction plans include an 
excavation with a temporary shoring system (i.e. soldier pile and lagging), extending to the Site boundaries.  EXP should be 
retained to review the assumptions outlined in this section, should the proposed shoring design change. Table 4-1 presents the 
assumptions used to calculate the dewatering rate for the Site.   

Based on the geotechnical investigation report (EXP, 2019), the foundations of the proposed structure are anticipated to rest 
on the native compact silty sand to sandy silt till. Further, the proposed structure is projected to be supported on either 
conventional strip and spread footings or raft foundation (EXP, 2019).  

Table 4-1 Dewatering Estimate Assumptions 

Input Parameter Assumption for P2 Notes 

Ground Surface Elevation 142.85 masl 
Highest ground surface elevation shown on the 
geotechnical borehole logs (EXP, 2021)  

Groundwater Elevation 142.01 masl 
The highest representative groundwater elevation 
measured across the Site at BH/MW 1 on November 
1, 2021.  

Lowest Top Slab Elevation  133.3 masl It is anticipated to be 9.55 mbgs  

Lowest Foundation Elevation  131.8 masl Assumed to be 1.5 m below top of slab elevation. 

Dewatering 
Elevation 
Target 

Short-Term 130.8 masl 
Assumed to be approx. 1 m below the lowest 
foundation elevation.   Long-Term 132.8 masl 

Hydraulic Conductivity (K) 1.5 x 10-7 m/s Arithmetic mean of estimated K-value. 

 
Pits (elevator, sump pits) are assumed to have depth of excavation with the same dewatering target as main excavation; 
deeper pits may require localized dewatering and revised dewatering estimates. 

4.1 Dewatering Flow Rate Estimate and Zone of Influence 

The Dupuit-Forcheimer equation for radial flow to both sides of an excavation through an unconfined aquifer resting on a 
horizontal impervious surface was used to obtain a flow rate estimate.  Dewatering flow rate is expressed as follows: 

𝑄𝑤 =
𝜋𝐾(𝐻2 − ℎ2)

𝐿𝑛 [
𝑅𝑜

𝑟𝑒
]

 

𝑟𝑒 =  
𝑎+𝑏

𝜋
    𝑅𝑜 = 𝑅𝑐𝑗 + 𝑟𝑒 



EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022 

15 

 
 
 

                                                                                                                                                                                                              Revision 4: October 31, 2023 

 

 
 

Where: 

Qw = Rate of pumping (m3/sec) 

X = Length of excavation (m) 

K = Hydraulic conductivity (m/sec) 

H = Hydraulic head beyond the influence of pumping (static groundwater elevation) (m) 

h = Hydraulic head above the base of aquifer in an excavation (m) 

R0 = Radius of Influence (m) 

Rcj = Cooper Jacob Radius of Influence (m) 

re = Equivalent perimeter (m) 

𝑎 = Length of the excavation area (m) 

𝑏 = Width of the excavation area (m) 

It is expected that the initial dewatering rate will be higher to remove groundwater from within the overburden formation.  
The dewatering rates are expected to decrease once the target water level is achieved in the excavation footprint as 
groundwater will have been removed, primarily from storage, resulting in lower seepage rates into the excavation. 

It is expected that the initial dewatering rate will be higher to remove groundwater from within the overburden formation.  
The dewatering rates are expected to decrease once the target water level is achieved in the excavation footprint as 
groundwater will have been removed, primarily from storage, resulting in lower seepage rates into the excavation. 

4.2 Cooper-Jacob’s Radius of Influence 

The radius of influence (Rcj) for the construction dewatering was calculated based on Cooper-Jacob equation.  This equation is 
used to predict the distance at which the drawdown resulting from pumping is negligible.  The estimated radius of influence 
due to pumping is based on Cooper-Jacob formula as shown below. The calculations are provided in Appendix E. 

𝑅𝑐𝑗 = √2.25𝐾𝐷𝑡/𝑆 

Where: 

Rcj = Estimated radius of influence (m) 

D = Aquifer thickness (original saturated thickness) (m) 

K = Hydraulic conductivity (m/sec) 

S = Storage coefficient  

t = Duration of pumping (s) 

4.3 Stormwater 

Additional pumping capacity may be required to maintain dry conditions within the excavation during and following significant 
precipitation events. Therefore, the dewatering rates at the Site should also include removing stormwater from the excavation.   

A 15 mm precipitation event was utilized for the estimate.  Given that the total area of the excavation is approximately 
10,140 m2 the estimated stormwater volume to be collected in the excavation is approximately 152 m3 for a 15 mm 
precipitation event.  The calculations for the stormwater estimate are included in Appendix E.  
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It is noted that a two (2) year storm event over a 24-hour period is approximately 57 mm.  During large precipitation events, 
the water should be retained onsite to not exceed the allowable water taking and discharge limits as necessary. 

4.4 Results of Dewatering Rate Estimate 

4.4.1 Construction Dewatering Rate Estimate 

For this assessment, it was assumed that the proposed construction plans include an excavation with shoring extending to the 
Site boundaries. EXP should be retained to review the assumptions outlined in this section, should the assumed shoring design 
change. Short-term (construction) dewatering calculations are presented in Appendix E. Based on the assumptions provided in 
this report, the results of the dewatering rate estimate are summarized in Table 4-2 

Table 4-2 Summary of Dewatering Flow Rate Estimate 

Peak Dewatering Flow Rate Including Rain Collection Volume and Zone of Influence 
 

Description Units Value 

Estimated Short Term Dewatering Rate (without safety factor 

or precipitation) 
L/day 73,000 

From Precipitation Event of 15 mm in one day L/day 152,000 

With Factor of Safety of 2 (excluding Precipitation) for 

designs and budgeting 
L/day 145,000 

Without Factor of Safety (including Precipitation)  L/day 225,000 

With Factor of Safety of 2 (including Precipitation) L/day 298,000 

Radius of Influence from sides of excavation  m 8 

 

This peak dewatering flow rates accounts for accumulation of some precipitation, seasonal fluctuations in the groundwater table, 
flow from beddings of existing sewers, and variation in hydrogeological properties beyond those encountered during this study.  
This peak dewatering flow rate also provides additional capacity for the dewatering contractor.   

Localized dewatering may be required for pits (elevator pits, sump pits) if they extend deeper than the dewatering target.  
Dewatering estimates should be reviewed once the pit dimensions are available. 

It is noted that the maximum flow estimate equation calculated with a high K-value, provides a conservative estimate to 
account for higher-than-expected flow rates during the construction dewatering. 

Please note that it is the responsibility of the contractor to ensure dry conditions are always maintained within the excavation 
at all costs.   
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4.4.2 Post-Construction Dewatering Rate Estimate 

It is our understanding that the development plan includes a permanent foundation sub-drain system that will ultimately 
discharge to the municipal sewer system if conventional footings are installed.  

As of January 1, 2022, the foundation drainage policy from the City of Toronto prohibits post construction discharge of 
groundwater into the municipal sewer system. 

The long-term dewatering was based on the same equations as construction dewatering shown in Section 4.1. 

The calculation for the estimated flow to the future sub-drain system (with no cutoff walls) is provided in Appendix E.  The 
dewatering target for the foundation drainage system is taken at 0.5 m below the lowest slab elevation. 

The foundation drain analysis provides a flow rate estimate. Once the foundation drain is built, actual flow rate measurements 
of the sump discharge will be required to confirm the estimated flow rate.  

Seasonal and daily fluctuations are expected.  These estimates may be affected by hydrogeological conditions beyond those 
encountered at this time, fluctuations in groundwater regimes, surrounding Site alterations, and existing and future 
infrastructures. 

For the design of shallow foundations without perimeter and/or foundation drainage system, shallower wells need to be 
considered to evaluate the shallow groundwater table. The hydrogeologist needs to be consulted during the design process. 

Table 4-3: Summary of Long-Term Dewatering Rate 

Long-Term Dewatering Flow Rate  
Building with P3 

(L/day) 

Long-Term Dewatering Rate without Safety Factor  8,000 

Long-Term Dewatering Rate with Safety Factor of 1.5 for design, 
budgeting and permitting 

11,000 

 

The long term dewatering rate of 11,000 L/day is same as before stated in the hydrogeological report dated January 13, 2022.  

Intermittent cycling of sump pumps and seasonal fluctuation in groundwater regimes should be considered for pump 
specifications. A safety factor was applied to the flow rate to account for water level fluctuations due to seasonal changes. 

These estimates assume that pits (elevator and/or sump pits) are made as watertight structures (without drainage), if their 
depths extend below the dewatering target, as previously stated.  The dewatering assumptions are based on using shoring 
system without open cuts. Open cuts can act as preferential groundwater pathways in the long-term and cause foundation 
drainage volumes to increase. 

The sub-drain rate estimate is based on the assumptions outlined in this report. Any variations in hydrogeological conditions 
beyond those encountered as part of this investigation may significantly influence the sub-drain discharge volumes. 



EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022 

18 

 
 
 

                                                                                                                                                                                                              Revision 4: October 31, 2023 

 

 
 

4.5 MECP Water Taking Permit 

4.5.1 Short-Term Discharge Rate (Construction Phase) 

In accordance with the Ontario Water Resources Act, if the water taking for the construction dewatering will be more than 
50 m3/day but less than 400 m3/day, then an online registration in the Environmental Activity and Sector Registry (EASR) with 
MECP is required. If groundwater dewatering rates exceed 400 m3/day, then an application for a Category 3 Permit to Take 
Water (PTTW) will be required from the MECP. 

As of July 1, 2021, an amendment of O. Reg. 63/16 has come into effect and replaced the former subsection 7 (5) such that the 
water taking limit of 400,000 L/day would apply to groundwater takings of each dewatered work area only, excluding 
stormwater. 

The maximum flow estimate, which was calculated with a representative K-value, provides a conservative estimate to account 
for higher-than-expected flow rates during construction dewatering. The dewatering estimate including a safety factor and 
excluding precipitation is stated below. The MECP construction dewatering rate excludes the precipitation amount and is the 
rate used for the permit application. Based on the MECP construction dewatering an EASR will be required to facilitate the 
construction dewatering program of the Site. 

 
Table 4-4: MECP Construction Dewatering Flow Rate 

Scenario 
Building with P1 

(L/day) 

MECP Construction Dewatering Flow Rate With Safety Factor of 2 

(excluding rainwater collection) 
145,000 

 

A Discharge Plan (dewatering sketch, sewer discharge agreement) must be developed and applied for any discharges from the 
Site. Monitoring of both water quantity and water quality must be carried out for the entire duration of the construction 
dewatering phase.  During this phase, the Discharge Plan and the daily water taking records must be available onsite.  
 
The EASR, Discharge Plan, hydrogeological investigation report, and geotechnical assessment of settlements must also be 
available at the construction Site during the entire construction dewatering. EXP should be notified immediately about any 
changes to the construction dewatering schedule or design, since the EASR will need to be updated to reflect these 
modifications.  Altogether, the hydrogeological report, EASR, Discharge Plan and geotechnical assessment constitute the Water 
Taking Plan which needs to be available onsite during the construction dewatering. 

4.5.2 Long-Term Discharge Rate (Post Construction Phase) 

In accordance with the Ontario Water Resources Act, if the water taking for the construction dewatering is more than 50,000 
L/day, then an application for a Category 3 Permit to Take Water (PTTW) will be required from the MECP. 

The maximum flow rate, which was calculated with a representative K-value, provides a conservative estimate to account for 
higher-than-expected flow rates during post-development dewatering. Based on the dewatering estimate of approximately 
11,000 L/day (applying a safety factor of 1.5) for this project, no permit to take-water will be required for the post-
development phase. 

The safety factor for construction (short-term) dewatering is selected larger than for long-term to account for anticipated 
greater groundwater volumes during initial dewatering. The applied analytical formula is adequate for long-term (steady state) 
conditions as it omits specific yield and time dependency. When the formula is used for short-term conditions a larger safety 
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factor is recommended to cover a larger initial dewatering rate, which is required to remove stored groundwater. Moreover, a 
large initial construction dewatering rate is favorable, as it supports reducing the time to reach the dewatering target 
elevation. 
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6. Environmental Impact 

6.1 Surface Water Features 

The Site is located within the Don River Watershed. No surface water features exist onsite.  The nearest surface water feature 
is a small tributary of the Don River East Branch, located approximately 400 meters northeast of the Site boundary. The Don 
River East Brach is approximately 770 meters northeast of the Site. Roughly 1,1 km southwest flows Wilket Creek, a tributary 
of the Don River West Branch. Lake Ontario is approximately 8.8 kilometers southeast of the Site boundary. 

Due to the limited extent of zone of influence and the large distance of the nearest surface water feature, no impacts to 
surface water features are expected during construction activities.   

6.2 Groundwater Sources 

Well Records from the MECP Water Well Record (WWR) Database were reviewed to determine the number of water supply 
wells present within a 500 m radius of the Site centroid. Given that the dewatering zone of influence, no dewatering related 
impact is expected on the water wells in the area. 

6.3 Geotechnical Considerations 

Under certain conditions, dewatering activities can cause settlements due to an increase of the effective stress in the 
dewatered soil.  A letter related to geotechnical issues (i.e. settlement) as it pertains to the Site is recommended to be 
completed under a separate cover.   

6.4 Groundwater Quality 

It is our understanding that the potential discharge from the dewatering system during the construction will be directed to the 
municipal sewer system. As such, the quality of groundwater discharge is required to conform the City of Toronto Sewer Use 
By-Law. 

Based on the water quality results for the water sample collected for ESA, the concentrations of all tested parameters were 
reported below both Sanitary and Storm Sewer Use By-Law limits.  For the short-term dewatering system (construction phase), 
it is anticipated that TSS levels and some other parameters (for example, Total Manganese) in the pumped groundwater may 
become elevated and exceed both, Sanitary and Storm Sewer Use By-Law limits.  To control the concentration of TSS and 
associated metals, it is recommended that a suitable treatment method be implemented (filtration or decantation facilities 
and/ or any other applicable treatment system) during construction dewatering activities to discharge to the applicable sewer 
system.  The specifications of the treatment system will need to be adjusted to the reported water quality results by the 
treatment contractor/process engineer.   

Dewatering (short and long-term) may induce migration of contaminants within the zone of influence and beyond due to 
changing hydraulic gradients, hydrogeological conditions beyond Site boundaries and preferential pathways in utility beddings 
etc.   The water quality sampling conducted as part of this assessment was performed under static conditions.  As a result, 
monitoring may be required during dewatering activities (short and long-term) to monitor potential migration, and this should 
be performed more frequently during early dewatering stages. 

 

Fort the long-term dewatering (post-construction), the water is suitable to be released into the Sanitary Sewer system without 
a treatment system. However, the pumped water is unsuitable to be discharged into the Storm Sewer system without 
implementing an appropriate pre-treatment system as required.    
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It is noted that the water quality results presented in this report may not be representative of the long-term condition of 
groundwater quality onsite. As such, regular water quality monitoring is recommended for the post-construction phase as 
required by the City.          

An agreement to discharge into the sewers owned by the City of Toronto will be required prior to discharging dewatering 
effluent. 

The Environmental Site Assessment Report(s) should be reviewed for more information on the groundwater quality conditions 
at the Site. 

6.5 Well Decommissioning  

In conformance with Regulation 903 of the Ontario Water Resources Act, the installation and eventual decommissioning of any 
dewatering system wells or monitoring wells must be completed by a licensed well contractor. This will be required for all wells 
that are no longer in use. 
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7. Conclusions and Recommendations 

Based on the findings of the Hydrogeological Investigation, the following conclusions and recommendations are provided: 

• The laboratory Certificate of Analysis (CofA) showed that all parameters conform the Sanitary and Combined Sewer Use 

By-Law limits (Table 1). 

• When compared to the Storm Sewer By-Law Limits (Table-2), the concentration of Total Manganese (Mn) exceeded the 

Storm Sewer Use By-Law criteria. 

• Based on the assumptions outlined in this report, the estimated peak dewatering rate for proposed construction 

activities is approximately 298,000 L/day. This is the rate which will be required to be discharged to the municipal sewer 

system. 

• Based on the assumptions outlined in this report, the estimated peak MECP dewatering rate for proposed construction 

activities is approximately 145,000 L/day. As the dewatering flow rate estimate is between 50,000 L/day and 400,000 

L/day, an EASR will be required to facilitate the construction dewatering program for the Site. 

• The long-term flow rate of the foundation sub-drain is estimated to be approximately 11,000 L/day. It is recommended 

that once the sub-drain system is in place, a flow meter be installed at the sump(s) to record daily discharge volumes 

during the commissioning stage of the system. Regular maintenance/cleaning of the sub-drain system is recommended 

to ensure its proper operation.  Permit to take water will not be required for long-term discharge. 

• The construction dewatering and long-term estimate of sub-drain discharge volumes are based on the assumptions 

outlined in this report, and any variations in hydrogeological conditions beyond those encountered as part of this 

investigation may significantly influence the discharge volumes.  

• As per the MECP technical requirement for EASR, the geotechnical assessment of the stability of the soils due to water 

taking (ex: settlement, soil loss, subsidence etc.) is required. The water taking should not have unacceptable 

interference on soils and underground structures (foundations, utilities etc.).  A letter related to geotechnical issues as it 

pertains to the Site is required to be completed under a separate cover. 

• The EASR registration allows construction dewatering discharge of up to 400,000 L/day.  A Discharge Plan (dewatering 

sketch, sewer discharge agreement) must be developed and applied for any discharges from the Site. The Discharge Plan 

and monitoring for both water quantity and water quality must be carried at the Site during the entire construction 

dewatering phase.  The daily water taking records must be maintained onsite for the entire construction dewatering 

phase. The EASR, Discharge Plan, hydrogeological investigation report, and geotechnical assessment of settlements 

must always also be available at the construction Site for the entire construction dewatering. EXP should be notified 

immediately about any changes to the construction dewatering schedule or design, since EASR will need to be updated 

to reflect these modifications.  The hydrogeological report, EASR, Discharge Plan and geotechnical assessment 

constitutes the Water Taking Plan which needs to be available onsite for the duration of construction dewatering. 

• For the short-term dewatering system (construction phase), it is anticipated that TSS levels and some other parameters 

(for example, Total Manganese) in the pumped groundwater may become elevated and exceed both, Sanitary and 

Storm Sewer Use By-Law limits.  To control the concentration of TSS and associated metals, it is recommended that a 

suitable treatment method be implemented (filtration or decantation facilities and/ or any other applicable treatment 

system) during construction dewatering activities to discharge to the applicable sewer system.  The specifications of the 

treatment system will need to be adjusted to the reported water quality results by the treatment contractor/process 

engineer.   
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• For the long-term dewatering (post-construction), the water is suitable to be released into the Sanitary Sewer system 

without a treatment system. However, the pumped water is unsuitable to be discharged into the Storm Sewer system 

without implementing an appropriate pre-treatment system, as required.  

• It is noted that an agreement to discharge into the sewers owned by the City of Toronto will be required prior to 

releasing dewatering effluent. 

• In conformance with Regulation 903 of the Ontario Water Resources Act, the installation and eventual decommissioning 

of any dewatering system wells or monitoring wells must be completed by a licensed well contractor. This will be 

required for all wells that are no longer in use. 

 
The conclusions and recommendations provided above should be reviewed in conjunction with the entirety of the report 
where they are based on the assumptions that the present design concept described throughout the report will proceed to 
construction.  This report is solely intended for the construction and long-term dewatering assessments.  Any changes to the 
design concept may result in a modification to the recommendations provided in this report.    





EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022 

25 

 
 
 

                                                                                                                                                                                                              Revision 4: October 31, 2023 

 

 
 

9. References 

─ Cashman and Preene (2013) Groundwater Lowering in Construction, 2nd Edition.  

─ Chapman, L.J. and Putnam, D.F. (2007). Physiography of Southern Ontario, 3rd Edition, Ontario Geological Survey.   

─ EXP Services Inc. (March 25, 2019), Phase Two Environmental Site Assessment, 230 The Donway West, Toronto, ON, 

prepared for Donway Co-operative Development Corporation. 

─ EXP Services Inc. (October 15, 2021), Supplementary Geotechnical Investigation, Proposed Mid-Rise Residential 

Development, 230 The Donway West, Toronto, ON, prepared for Donway Co-operative Development Corporation. 

─ EXP Services Inc. (September 6, 2019), Proposed Mid-Rise Residential Development, 230 The Donway West, Toronto, 

ON, prepared for Donway Co-operative Development Corporation. 

─ J.P. Powers, A.B. Corwin, P.C. Schmall, and W.E. Kaeck (2007). Construction Dewatering and Groundwater Control, 

Third Edition. 

─ Ministry of Northern Development and Mines (May, 2012). OGS Earth. Retrieved from 

http://www.mndm.gov.on.ca/en/mines-and-minerals/applications/ogsearth. 

─ Oak Ridges Moraine Groundwater Program. Accessed to the website (https://oakridgeswater.ca/) dated September 

2019. 

─ Toronto and Region Conservation (2009), Humber/Don River State of the Watershed Report – Geology and 

Groundwater Resources. 

 

 

 

 

 



EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022 

                                                                                                                                                                                                              Revision 4: October 31, 2023 

 
 

 

 

 
 

Figures 

  



T
H

E
 
D

O
N

W
A

Y
 
W

D

O

N

 

M

I

L

L

S

 

R

D

L

A

W

R

E

N

C

E

 

A

V

E

 

E

L

E

S

L

I

E

 

S

T

D

O

N

 
V

A

L

L

E

Y

 
P

K

W

Y

SITE LOCATION PLAN

HYDROGEOLOGICAL INVESTIGATION

230 & 240 THE DONWAY WEST

TORONTO, ONTARIO

X
:
\
D

R
A

W
I
N

G
S

\
6

0
7

0
0

0
\
6

0
7

3
0

0
\
6

0
7

3
7

5
\
6

0
7

3
7

5
A

\
H

G
 
I
N

V
E

S
T

I
G

A
T

I
O

N
\
A

U
G

 
1

6
 
2

0
1

8
\
B

R
M

-
0

0
6

0
7

3
7

5
-
A

0
.
d

w
g

APPROXIMATE SITE BOUNDARY

DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641

1595 Clark Boulevard

Brampton, ON  L6T 4V1

Canada

www.exp.com

EXP Services Inc.

BUILDINGS    EARTH & ENVIRONMENT    ENERGY

      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND:
TITLE AND LOCATION:

BRM-00607375-A0 AS

AS NOTED PS

SEPTEMBER 2019 1



19

19
9c

5b

8a

8a

5e

Bradgate
Rd

Overton Pl

K
a
rl

F
ra

s
e
r

R
d

R
ai

nha
m

 P
l

Clock Tower Rd

Langbourne
Pl

Rippleton Rd

Bond Ave

Pabst Lane
M

arie
Labatte

R
d

Mellanby Pl

D
u
tc

h
 M

y
rtle

w
a
y

Larkspur La
n
e

Sampson Mews

T
e

rrin
g

to
n
 C

rt

Bro
ad

le
af

Rd

Mallow Rd T
h
o
rn

L
a
n
e

O
v
e
rto

n
 C

re
s

C

ica
da Crt

O
'N

e
ill R

d

Waxwing Pl

Canfield Pl

Hogg
s

L
a
n
e

Blaine
D

r

Cassidy Pl

Wingreen Crt

Belton Rd

S
ha

dw
ell

Pl

Tadcaster Pl

Malabar P l

Fordham Pl

Lawrence Ave E

S
a
n
d
e
rlin

g
Pl

W
o
o
d
c
liff

P
l

To
tte

n
h
a
m

R
d

Crossburn Dr

D
un

ca
irn

 R
d

Te
rn

h
ill C

re
s

Tremont Cres

Tangm
e

re
R

d

G
re

e
n
la

n
d

R
d

T
a

lw
o
o
d

D
r

L
a

rk
fie

ld
 D

r

Plateau

C
re

s

L
e
a
c
ro

ft
C

re
s

Jocelyn Cres

Briarfie ld Dr

Sandalw
ood

P
l

Norden Cres

Ashgrove
Pl

P
a
pe

rb
irch

Dr

Grangemill C
re

s

B
er

ki
ns

h
a
w

C
re

s

Addison Cres

K
irk

d
a
le

 C
re

s

C
e
d
a
rb

a
n
k

C
re

s

Chatfie
ld

D
r

H
e

m
fo

rd
 C

re
s

D
e
e
p

w
o

o
d

C
re

s

T
h
e
 D

o
n
w

a
y
 E

Banbury Rd

Th
e

Don
way

W

Lawrence Ave E

D
o
n

 M
ills

 R
d

L
e
s
lie

 S
t

0 80 160 240 320 400
m APPROXIMATE SITE BOUNDARY

19: MODERN ALLUVIAL DEPOSITS

9C: COARSE-TEXTURED (FORESHORE-BASINAL) GLACIOLACUSTRINE DEPOSITS 

8A: FINE-TEXTURED GLACIOLACUSTRINE DEPOSITS

5B: STONE-POOR, CARBONATE-DERIVED SILTY TO SANDY TILL

5E: UNDIFFERENTIATED OLDER TILL AND STRATIFIED SEDIMENT

SURFICIAL GEOLOGY

DATE:

¯

BRM-00607375-A0 AUGUST 2019

SCALE:

DRAWN BY: CHECKED BY:

FIGURE:

2

AC CS

LEGEND:

PROJECT NUMBER:

SOURCE:

BASED ON ONTARIO GEOLOGICAL SURVEY DATA PUBLISHED IN 2010

HYDROGEOLOGICAL INVESTIGATION
230 & 240 THE DONWAY WEST

TORONTO, ONTARIO

D
o
n
 R

iv
e
r



!C

!A

!A

!A

!A

!A
!A

!A

!A

!A

!A

!A

!A

!A

!A

!A

!A
!A

!A

7183655

7183656

7183657

7198354

7217263

7217264

7217266

7226881

7226883

7226884

7226885

7226886

7272073

7272074

7272075

7272931

7280762
7281531

7050315

7240996

70512707272932

7239233

7239407

7259873

Bradgate
Rd

Overton Pl

K
a
rl

F
ra

s
e
r

R
d

R
ai

nha
m

 P
l

Clock Tower Rd

Langbourne
Pl

Bond Ave

Rippleton Rd

Mellanby Pl

D
u
tc

h
 M

y
rtle

w
a
y

Larkspur Lan
e

T
e

rrin
g

to
n
 C

rt

Bro
adl

ea
f R

d

M
allow

Rd

P lateau Cres

T
h
o
rn

L
a
n
e

O
v
e
rto

n
 C

re
s

C

ica
da Crt

O
'N

e
ill R

d

Waxwing Pl

Canfield Pl

Hog
g
s

L
a
n
e

B
laine

D
r

Cassidy Pl

Wingreen Crt

Belton Rd

S
ha

dw
ell

Pl

Tadcaster Pl

Malabar P l

Fordham Pl

Lawrence Ave E

Tottenh
a
m

R
d

S
an

d
e
rlin

g

Pl

W
o
o
d

c
liff

P
l

C
ro

s
s
b
u

rn
 D

r

Tremont Cres

D
unc

airn
 R

d

Tangm
e

re
R

d

G
re

e
n
la

n
d

R
d

T
a
lw

o
o
d

D
r

L
a

rk
fie

ld
 D

r

L
e
a
c
ro

ft
C

re
s

Jocelyn Cres

Briarfie ld Dr

Te
rn

h
ill C

re
s

Sandalwood

P
l

Norden Cres

Ashgrove
Pl

P
a
pe

rb
irc

h
D

r

Grangemill C
re

s

B
er

ki
ns

h
a
w

C
re

s

K
irk

d
a
le

 C
re

s

C
e
d
a
rb

a
n
k

C
re

s

Addison Cres

Chatfie
ld

D
r

H
e

m
fo

rd
 C

re
s

D
e
e
p
w

o
o
d

C
re

s

T
h

e
 D

o
n
w

a
y
 E

Banbury Rd

T
he

Donway W

Lawrence Ave E

D
o
n
 M

ills
 R

d

L
e

s
lie

 S
t

0 100 200 300 400 500
m

!A MONITORING WELL / TEST HOLE

!C DEWATERING WELL 

ABANDONED WELL

UNCLASSIFIED / UNFINISHED WELL

500 m ZONE

APPROXIMATE SITE BOUNDARY

MECP WATER WELL
RECORDS MAP

DATE:

¯

HYDROGEOLOGICAL INVESTIGATION
230 & 240 THE DONWAY WEST

TORONTO, ONTARIO

BRM-00607375-A0 AUGUST 2019

SCALE:

DRAWN BY: CHECKED BY:

FIGURE:

3

AC CS

LEGEND:

PROJECT NUMBER:

SOURCE:

BASED ON GOOGLE EARTH IMAGERY DATED 2018, 

AVAILABLE WELL RECORD INFORMATION AS OF SEPTEMBER 2017



10 5 0 10 40

SCALE

20 30 50 m

T

H

E

 

D

O

N

W

A

Y

 

W

BH/MW1

BH/MW2

BH/MW4

BH/MW5

BH/MW6

BH/MW3

BH/MW101

BH102

BH103

BH104

BH/MW106

BH105

BH107

BH108

BH109

A

A'

B

B'

DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641

1595 Clark Boulevard

Brampton, ON  L6T 4V1

Canada

www.exp.com

EXP Services Inc.

BUILDINGS    EARTH & ENVIRONMENT    ENERGY

      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND: TITLE AND LOCATION:

BRM-00607375-A0 JA

AS NOTED PS

OCTOBER 2021 4

BOREHOLE / MONITORING

LOCATION PLAN

HYDROGEOLOGICAL INVESTIGATION

230 THE DONWAY WEST

TORONTO, ONTARIO

X
:
\
6
0
7
0
0
0
\
6
0
7
3
0
0
\
6
0
7
3
7
5
\
6
0
7
3
7
5
A

\
H

G
 
I
N

V
E

S
T

I
G

A
T

I
O

N
\
2
0
2
1
-
1
0
\
B

R
M

-
0
0
6
0
7
3
7
5
-
A

0
.
d
w

g

APPROXIMATE SITE BOUNDARY

BOREHOLE / MONITORING WELL

LOCATION (EXP, 2019)

BOREHOLE LOCATION (EXP, 2021)

BOREHOLE / MONITORING WELL

LOCATION (EXP, 2021)

A-A'

B-B'

CROSS SECTION A-A' (SEE FIGURE 5A)

CROSS SECTION B-B' (SEE FIGURE 5B)



VERTICAL SCALE: AS SHOWN                                                 HORIZONTAL SCALE:

142

BH/MW6

EL:141.86

BH/MW5

EL:141.41

BH/MW4

EL:142.53

BH/MW3

EL:142.39

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

142

A'

SOUTH

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

143 143

BH105

EL:141.04

BH/MW106

EL:141.81

BH102

EL:142.43

125

124

123

122

121

120

A

NORTH

125

124

123

122

121

120

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

0 6 12 18 24 30 m

139.39

127.99

139.65

140.27

135.03

CROSS SECTION A-A'

HYDROGEOLOGICAL INVESTIGATION

230 THE DONWAY WEST

TORONTO, ONTARIO

X
:
\
6
0
7
0
0
0
\
6
0
7
3
0
0
\
6
0
7
3
7
5
\
6
0
7
3
7
5
A

\
H

G
 
I
N

V
E

S
T

I
G

A
T

I
O

N
\
2
0
2
1
-
1
0
\
B

R
M

-
0
0
6
0
7
3
7
5
-
A

0
.
d
w

g

DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641

1595 Clark Boulevard

Brampton, ON  L6T 4V1

Canada

www.exp.com

EXP Services Inc.

BUILDINGS    EARTH & ENVIRONMENT    ENERGY

      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND: TITLE AND LOCATION:

BRM-00607375-A0 JA

AS NOTED PS

OCTOBER 2021 5A

ASPHALT / CONCRETE

TOPSOIL

FILL

SILTY SAND TO SANDY SILT TILL

CLAYEY SILT TILL

SANDY TO CLAYEY SILT

GROUNDWATER ELEVATION AS

MEASURED ON OCTOBER 6, 2021



VERTICAL SCALE: AS SHOWN                                                 HORIZONTAL SCALE:

142

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

142

B'

SOUTHWEST

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

143 143

125

124

123

122

121

120

B

NORTHEAST

125

124

123

122

121

120

BH/MW5

EL:141.41

BH104

EL:140.09

BH/MW106

EL:141.81

BH108

EL:142.50

BH/MW4

EL:142.53

BH/MW2

EL:142.85

BH/MW1

EL:142.56

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

0 6 12 18 24 30 m

127.99

140.27

141.50

141.56

139.65

CROSS SECTION B-B'

HYDROGEOLOGICAL INVESTIGATION

230 THE DONWAY WEST

TORONTO, ONTARIO

X
:
\
6
0
7
0
0
0
\
6
0
7
3
0
0
\
6
0
7
3
7
5
\
6
0
7
3
7
5
A

\
H

G
 
I
N

V
E

S
T

I
G

A
T

I
O

N
\
2
0
2
1
-
1
0
\
B

R
M

-
0
0
6
0
7
3
7
5
-
A

0
.
d
w

g

DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641

1595 Clark Boulevard

Brampton, ON  L6T 4V1

Canada

www.exp.com

EXP Services Inc.

BUILDINGS    EARTH & ENVIRONMENT    ENERGY

      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND: TITLE AND LOCATION:

BRM-00607375-A0 JA

AS NOTED PS

OCTOBER 2021 5B

ASPHALT / CONCRETE

TOPSOIL

FILL

SILTY SAND TO SANDY SILT TILL

CLAYEY SILT TILL

SANDY TO CLAYEY SILT

GROUNDWATER ELEVATION AS

MEASURED ON OCTOBER 6, 2021



10 5 0 10 40

SCALE

20 30 50 m

T

H

E

 

D

O

N

W

A

Y

 

W

[141.38]

[140.96]

[139.82]

1

4

1

.

0

BH/MW1

BH/MW2

BH/MW4

BH/MW5

BH/MW6

BH/MW3

GROUNDWATER CONTOURS

HYDROGEOLOGICAL INVESTIGATION

230 & 240 THE DONWAY WEST

TORONTO, ONTARIO

X
:
\
D

R
A

W
I
N

G
S

\
6

0
7

0
0

0
\
6

0
7

3
0

0
\
6

0
7

3
7

5
\
6

0
7

3
7

5
A

\
H

G
 
I
N

V
E

S
T

I
G

A
T

I
O

N
\
A

U
G

 
1

6
 
2

0
1

8
\
B

R
M

-
0

0
6

0
7

3
7

5
-
A

0
.
d

w
g

APPROXIMATE SITE BOUNDARY

BOREHOLE / MONITORING WELL

LOCATION (EXP, 2019)

GROUNDWATER CONTOURS

GROUNDWATER ELEVATION AS

MEASURED ON AUGUST 27, 2019

GROUNDWATER FLOW DIRECTION

[XX.XX]

DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641

1595 Clark Boulevard

Brampton, ON  L6T 4V1

Canada

www.exp.com

EXP Services Inc.

BUILDINGS    EARTH & ENVIRONMENT    ENERGY

      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND:
TITLE AND LOCATION:

BRM-00607375-A0 AS

AS NOTED PS

SEPTEMBER 2019 6



EXP Services Inc. 
  

Project Number: BRM- 00607375-A0 
Date: September 23, 2019 
Revision 1: May 28, 2021 

Revision 2: October 20, 2021 
Revision 3: January 13, 2022 

                                                                                                                                                                                                              Revision 4: October 31, 2023 

 
 

 

 

 

 

 
 

Appendix A – MECP WWR Summary Table 

  



BORE_HOLE_ID WELL_ID DATE EAST83 NORTH83
ELEVATION 

(m ASL)
STREET CITY

DISTANCE TO SITE 

CENTROID (m)

WATER FOUND 

(m BGS)
1st USE 2nd USE FINAL STATUS

23050315 7050315 9/11/2007 633224 4843753 143.2 469 1.0 Dewatering

1003963380 7183655 6/15/2012 633147 4843882 143.5 895 LAWRENCE AVE E TORONTO 323 Monitoring and Test Hole Monitoring and Test Hole

1003963383 7183656 6/15/2012 633103 4843838 144.2 895 LAWRENCE AVE E TORONTO 358 Monitoring and Test Hole Monitoring and Test Hole

1003963386 7183657 6/15/2012 633129 4843903 143.7 895 LAWRENCE AVE E TORONTO 298 Monitoring and Test Hole Monitoring and Test Hole

1004262112 7198354 2/28/2013 633109 4843677 147.0 99 THE DONWAY WEST TORONTO 518 8.5 Monitoring and Test Hole Test Hole

1004717749 7217263 1/20/2014 633509 4844470 134.9 15 MALLOW ROAD Toronto 525 Test Hole Test Hole

1004717752 7217264 1/20/2014 633521 4844457 134.9 15 MALLOW ROAD Toronto 529 Test Hole Test Hole

1004717758 7217266 1/20/2014 633551 4844468 134.6 15 MALLOW RD. Toronto 560 Test Hole Test Hole

1005117481 7226881 7/9/2014 633524 4844321 135.7 15 MALLOW RD TORONTO 479 Monitoring and Test Hole Test Hole

1005117487 7226883 7/6/2014 633482 4844449 135.1 15 MALLOW RD. TORONTO 491 Monitoring and Test Hole Test Hole

1005117490 7226884 7/6/2014 633487 4844375 135.7 15 MALLOW RD. TORONTO 462 Monitoring and Test Hole Test Hole

1005117493 7226885 7/6/2014 633552 4844420 134.9 15 MALLOW RD. TORONTO 539 Monitoring and Test Hole Test Hole

1005117496 7226886 7/6/2014 633533 4844452 134.8 15 MALLOW RD. TORONTO 537 Monitoring and Test Hole Test Hole

1006252423 7272073 8/29/2016 633396 4843903 142.2 7 MAGINN MEWS TORONTO 442 Monitoring and Test Hole Monitoring and Test Hole

1006252426 7272074 8/29/2016 633377 4843961 141.7 7 MAGINN MEWS TORONTO 391 Monitoring and Test Hole Monitoring and Test Hole

1006252429 7272075 8/29/2016 633294 4843868 142.4 7 MAGINN MEWS TORONTO 399 Monitoring and Test Hole Monitoring and Test Hole

1006270603 7272931 7/8/2016 633115 4843765 145.9 432 4.2 Monitoring Observation Wells

1006352863 7280762 8/30/2016 633291 4843741 141.9 7 MAGINN MEWS Toronto 507 Monitoring and Test Hole Monitoring and Test Hole

1006356018 7281531 6/3/2016 633111 4843749 146.2 169 THE DONWAY WEST Toronto 447 Monitoring Observation Wells

23051270 7051270 9/27/2007 633224 4843753 143.2 DONMILLS RD & LAWRENCE AVE. EAST 469

1005341694 7240996 2/13/2015 633440 4844025 139.8 DON MILLS RD. LAWRENCE AVE TORONTO 413 1.4 Abandoned-Other

1006270606 7272932 7/15/2016 633108 4843753 146.1 443 7.5

1005318851 7239233 10/14/2014 633103 4843770 145.9 425

1005320078 7239407 4/17/2014 633056 4843801 146.2 392

1005913647 7259873 11/23/2015 633104 4843770 145.9 425

Off-Site
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Appendix B – Borehole Logs 
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22.6

23.1

22.8

23.3

22.6

23.6

23.6

23.4

23.2

23.4

~40 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, trace gravel, some
sand, trace toposil inclusions, dark
brown to brown, moist
 SILTY SAND to SANDY SILT TILL  -
some clay, occasonal wet sand
seams, trace gravel, brown, oxidized
zones, moist to very moist, compact

- becoming grey below ~4.5 m depth

 End of Borehole

~142.4

~141.2

~129.8

August 1, 2019

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

230 The Donway West, Toronto, Ontario

Combustible Vapour Reading (ppm)

ELEV.
m
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations
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August 8, 2019
August 27, 2019

~11.5
~1.0
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Well
Well
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BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~12.8 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.

1

Project No.

Elapsed
Time

0

1

2

3

4

5

6

7

8

9

10

11

12

LA
G

W
G

L0
2E

X
P

  6
07

37
5A

_B
H

_L
O

G
S

_2
.G

P
J 

 N
E

W
.G

D
T

  9
/6

/1
9

5

10

17

24

28

29

19

29

19

24

21



21.7

22.7

23.5

23.0

23.9

23.3

24.3

23.9

23.5

~50 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, trace gravel, some
sand, brown, moist
 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, brown, oxidized
zones, moist to wet, compact to very
dense

- becoming grey below ~4.5 m depth

- wet sand seam

 End of Borehole

~142.7

~141.5

~130.1

July 30, 2019
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations

On Completion
August 8, 2019
August 27, 2019

~9.6
~1.0
~1.3

Well
Well
Well

BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~12.8 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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23.8

23.1

23.3

23.0

23.2

23.6

~115 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, trace gravel, some
sand, brown, moist
 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, brown, oxidized
zones, moist to wet, compact to very
dense

- becoming grey below ~3 m depth

- wet sand seam

 CLAYEY SILT TILL  - trace gravel,
trace sand pockets, grey, moist, hard

- very moist silty sand seam
 End of Borehole

~141.9

~141.0

~130.9

~126.7

July 30, 2019
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations

On Completion
August 8, 2019
August 27, 2019

~13.8
~9.8
~9.2

Well
Well
Well

BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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21.2

23.2

22.8

22.8

22.9

23.2

21.3

23.4

~140 mm  TOPSOIL  over
 FILL  - clayey silt, trace gravel, trace
sand, dark brown to brown, moist

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, brown, oxidized
zones, moist to wet, loose to very
dense

- becoming grey below ~4.5 m depth

- wet sandy silt zone

- clayey zone

 End of Borehole

~141.1

~128.9

July 31, 2019
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Datum:
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S
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Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

230 The Donway West, Toronto, Ontario
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations

On Completion
August 8, 2019
August 27, 2019

~8.3
~2.1
~1.6

Well
Well
Well

BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~13.6 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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21.0

22.1

23.0

23.1

23.4

22.6

20.3

23.2

24.0

~150 mm  TOPSOIL  over
 FILL  - clayey silt, trace sand, trace
gravel, trace rootlets, dark brown to
brown, moist

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, brown, oxidized
zones, moist to very moist, loose to
dense

- becoming grey below ~4.5 m depth

- clayey zone

 End of Borehole

~140.0

~128.6

July 31, 2019

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

230 The Donway West, Toronto, Ontario
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations

On Completion
August 8, 2019
August 27, 2019

~11.3
~1.6
~1.6

Well
Well
Well

BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~12.8 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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20.7

20.0

23.1

23.2

22.8

23.3

22.2

23.4

~50 mm  SAND and GRAVEL  over
 FILL  - clayey silt, trace sand, trace
gravel, trace rootlets in upper level,
dark brown to brown, moist

- strong hydrocarbon odour

- slight hydrocarbon odour

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, brown to ~4.5 m
depth, grey below, oxidized zones,
moist to wet, loose to compact

- wet sand seam

 End of Borehole

~138.2

~133.6

August 1, 2019
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Penetrometer
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Date Drilled:
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Sheet No.Preliminary Environmental, Geotechnical & Hydrogeological Investigations

On Completion
August 8, 2019
August 27, 2019

No Free Water
~2.1
~2.3

Well
Well
Well

BRM-00607375-A0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~8.2 m depth by conventional soil sampling methods using

a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-A0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.5

23.0

22.9

23.4

23.6

23.3

23.4

23.1

23.6

23.5

23.7

23.8

23.6

23.3

~75 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, some sand, trace
gravel, topsoil inclusions in upper
level, dark brown to brown, moist
 SANDY to  CLAYEY SILT  - trace
gravel, trace wet sand seams, trace
oxidized zone in upper level, brown to
~4 m depth, grey below, moist, very
stiff to hard

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, oxidized zones in
upper level, grey, moist to wet,
compact

 CLAYEY SILT TILL  - trace gravel,
some sand, some silt seams, grey,
moist, hard

 End of Borehole

~142.3

~140.8

~138.1

~133.6

~122.2

September 7, 2021

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

230 The Donway West, Toronto, Ontario

Combustible Vapour Reading (ppm)

ELEV.
m

142.62 10 20 30

Soil Description

Natural
Unit

Weight
kN/m3

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

100

kPaShear Strength
20 40 60 80

200

25 50 75
SPT (N Value)

D
ep

th
 (

m
)

S
am

pl
e

G
ro

un
dw

at
er

S
oi

l/R
oc

k
S

ym
bo

l

Drawing No.

of

Log of Borehole  101

Water
Level
(m)

Hole Open
to (m)

2

Sheet No.Supplementary Geotechnical Investigation

On Completion
September 13, 2021
September 20, 2021

No Free Water
~18.9
~18.5

~19.8
Well
Well

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~20.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.6

22.8

22.6

22.8

23.1

22.9

23.2

21.6

23.4

23.7

~175 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, brown,
moist
 SANDY to CLAYEY SILT  - trace
gravel, trace wet sand seams, trace
oxidized zone in upper level, brown,
moist, stiff to very stiff

- becoming grey below ~3.3 m depth

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, oxidized zones in
upper level, brown, moist, very dense

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~141.7

~133.9

~131.6

~126.6

September 9, 2021
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Sheet No.Supplementary Geotechnical Investigation

On Completion No Free Water ~7.9

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.9 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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23.2

22.9

23.0

23.4

22.3

23.0

23.6

23.3

23.6

23.4

23.6

23.1

23.4

~125 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, dark
brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace wet sand seams, trace
oxidized zone in upper level, brown,
moist, firm to very stiff

- becoming grey below ~4 m depth

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 SILTY SAND  - fine grained, grey,
moist, very dense

 End of Borehole

~141.4

~132.3

~122.8
~122.5

September 13, 2021
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Sheet No.Supplementary Geotechnical Investigation

On Completion No Free Water 13.72

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~20.2 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.9

22.9

22.1

22.2

21.8

22.0

23.6

23.1

23.0

23.6

23.3

~100 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, dark
brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace wet sand seams, trace
oxidized zone in upper level, brown to
~3 m depth, grey below, moist, firm to
very stiff

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~139.4

~129.6

~124.3

September 10, 2021
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Sheet No.Supplementary Geotechnical Investigation

On Completion No Free Water ~19.8

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.8 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.3

23.2

23.2

23.2

21.9

23.0

22.9

20.2

22.1

21.0

21.0

21.0

~100 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, dark
brown to brown, moist

 SANDY to CLAYEY SILT  - trace
gravel, trace sand, some silt seams,
trace oxized zones in upper level,
brown, moist, firm to very stiff

- becoming grey below ~4 m depth

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, oxidized zones in
upper level, grey, moist to wet,
compact to very dense

 CLAYEY SILT TILL  - trace gravel,
trace sand, occasional silt seams,
becoming more clayey with depth,
grey, moist, very stiff to hard

 End of Borehole

~138.9

~131.0

~128.0

~120.6

September 9, 2021
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Sheet No.Supplementary Geotechnical Investigation

On Completion ~17.1 ~19.5

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~20.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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21.1

21.9

22.9

23.1

23.3

23.3

23.4

23.5

20.3

21.1

~125 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, dark
brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace sand, some silt seams,
trace oxized zones in upper level,
brown, moist, soft to very stiff

- becoming grey below ~4 m depth

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~140.4

~131.3

~121.4

September 13, 2021
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Geodetic
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Sheet No.Supplementary Geotechnical Investigation

On Completion
September 20, 2021

~16.6
~16.2

~19.8
Well

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~20.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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19.9

23.1

22.7

22.8

23.4

22.3

20.6

23.7

23.6

23.1

22.5

~100 mm  TOPSOIL  over
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions, dark
brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace sand, some silt seams,
trace oxized zones, brown, moist, firm
to very stiff

- becoming grey below ~4 m depth

-  increasing sand content
 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, grey, moist to
wet, dense to very dense

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~141.0

~133.9

~130.9

~126.7

September 8, 2021

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer

Location:

Date Drilled:

230 The Donway West, Toronto, Ontario
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Sheet No.Supplementary Geotechnical Investigation

On Completion ~10.7 ~15.2

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.8

22.7

22.9

23.3

23.1

22.9

23.6

23.5

20.8

21.0

21.1

~75 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, some sand, trace
gravel, trace topsoil inclusions in upper
level, dark brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace sand, some silt seams,
trace oxized zones in upper level,
brown, moist, firm to stiff

- becoming grey below ~4 m depth

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, oxidized zones in
upper level, grey, moist to wet,
compact to very dense

- wet zone

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~142.4

~141.1

~135.5

~128.0

~122.1

September 8, 2021

Hollow Stem Augers

Geodetic

Drill Type:

Datum:

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Field Vane Test
S

Combustible Vapour Reading

Natural Moisture

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Penetrometer
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Date Drilled:

230 The Donway West, Toronto, Ontario
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Sheet No.Supplementary Geotechnical Investigation

On Completion ~7.3 ~13.7

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~20.4 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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22.0

22.8

23.2

23.0

23.1

23.0

22.7

23.8

23.8

23.5

22.2

~75 mm  ASPHALT  over
 FILL  - sand and gravel, brown,
moist
 FILL  - clayey silt, some sand, trace
gravel, topsoil inclusions in upper
level, dark brown to brown, moist
 SANDY to CLAYEY SILT  - trace
gravel, trace sand, some silt seams,
trace oxized zones in upper level,
brown to ~3.3 m depth, grey below,
moist, firm to stiff

 SILTY SAND to SANDY SILT TILL  -
some clay, occasional wet sand
seams, trace gravel, oxidized zones in
upper level, brown, moist to wet,
compact to very dense

 CLAYEY SILT TILL  - trace gravel,
trace sand, some silt seams, grey,
moist, hard

 End of Borehole

~142.3

~141.1

~133.5

~128.0

~126.9

September 7, 2021
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Sheet No.Supplementary Geotechnical Investigation

On Completion ~14.6 ~14.9

BRM-00607375-D0

Project: 1

Brampton

Notes:

1. Borehole advanced to completion at ~15.7 m depth by conventional soil sampling methods

using a specialist drilling subcontractor. For borehole definitions, see notes prior to logs.

2. This drawing forms part of and must be read in conjunction with the subject report (Ref. No.:

BRM-00607375-D0); borehole data requires interpretation assistance by exp professional staff

before use by others.
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378451-3 Report No.: 1 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0454 43.8
Gravel (> 4.75mm): 0.5 22.4 100.0 0.0331 34.5
Sand (> 75mm, < 4.75mm): 40.3 19 100.0 0.0214 28.6
Silt (> 2mm), < 75mm): 46.8 16 100.0 0.0125 24.5
Clay (< 2mm): 12.4 13.2 100.0 0.0089 22.4

100.0 12.5 100.0 0.0063 19.3
Sample Information 9.5 100.0 0.0031 16.2
Location: BH 101 6.7 99.7 0.0013 9.9
Sample Method: SS 4.75 99.5
Sample No.: 7 2 97.8
Depth: 6.1 - 6.7 m 0.85 95.9
Sample Description: Silt and Sand, some Clay; trace Gravel; Grey 0.425 92.2
Sampled By: Bernd 0.25 81.3
Sampling Date: 9/7/2021 0.18 75.9
Date Received: 9/7/2021 0.15 71.9
Client Sample ID: 0.075 59.2
Comments: 0.053 48.9

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor

Total:

Combined Drilling Progrm
% Passing % Passing

Grain Size

(mm)
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Grain Size Analysis
& Hydrometer
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UNIFIED  SOIL  CLASSIFICATION  SYSTEM

3"

ST08

Trow Consulting Engineers Ltd.1595 Clark BoulevardBrampton, Ontario    L6T 4V1Telephone: (905) 793-9800Facsimile: (905) 793-0641Web Site:  www.trow.com



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378662-3 Report No.: 2 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0414 67.5
Gravel (> 4.75mm): 2.0 22.4 100.0 0.0297 64.5
Sand (> 75mm, < 4.75mm): 19.9 19 100.0 0.0193 57.7
Silt (> 2mm), < 75mm): 51.1 16 100.0 0.0113 53.1
Clay (< 2mm): 27.0 13.2 100.0 0.0081 48.4

100.0 12.5 100.0 0.0059 42.3
Sample Information 9.5 98.8 0.0030 33.0
Location: BH 102 6.7 98.3 0.0013 22.8
Sample Method: SS 4.75 98.0
Sample No.: 11 2 97.1
Depth: 12.2 - 12.8 m 0.85 96.0
Sample Description: Clayey Silt, some Sand; trace Gravel; Grey 0.425 94.5
Sampled By: Bernd 0.25 91.8
Sampling Date: 9/9/2021 0.18 89.4
Date Received: 9/9/2021 0.15 86.8
Client Sample ID: 0.075 78.1
Comments: 0.053 72.4

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor

Total:

Combined Drilling Progrm
% Passing % Passing

Grain Size
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Grain Size
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Grain Size Analysis
& Hydrometer
Test Report
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GRAIN  SIZE  IN  MICROMETERS

10 30 75503
SIEVE  DESIGNATION  (Imperial)

UNIFIED  SOIL  CLASSIFICATION  SYSTEM

3"

ST08

Trow Consulting Engineers Ltd.1595 Clark BoulevardBrampton, Ontario    L6T 4V1Telephone: (905) 793-9800Facsimile: (905) 793-0641Web Site:  www.trow.com



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378641-3 Report No.: 3 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0415 66.5
Gravel (> 4.75mm): 2.0 22.4 100.0 0.0297 63.4
Sand (> 75mm, < 4.75mm): 24.1 19 100.0 0.0192 58.8
Silt (> 2mm), < 75mm): 40.8 16 100.0 0.0113 52.7
Clay (< 2mm): 33.1 13.2 100.0 0.0081 49.6

100.0 12.5 100.0 0.0058 45.0
Sample Information 9.5 98.4 0.0029 37.4
Location: BH 105 6.7 98.2 0.0013 29.7
Sample Method: SS 4.75 98.0
Sample No.: 7 2 96.4
Depth: 6.1 - 6.7 m 0.85 94.1
Sample Description: Sandy, Clayey Silt; trace Gravel; Grey 0.425 91.3
Sampled By: Bernd 0.25 87.8
Sampling Date: 9/9/2021 0.18 85.4
Date Received: 9/9/2021 0.15 82.7
Client Sample ID: 0.075 73.9
Comments: 0.053 69.7

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor

Total:

Combined Drilling Progrm
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Trow Consulting Engineers Ltd.1595 Clark BoulevardBrampton, Ontario    L6T 4V1Telephone: (905) 793-9800Facsimile: (905) 793-0641Web Site:  www.trow.com



exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378888-2 Report No.: 4 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0445 49.1
Gravel (> 4.75mm): 1.2 22.4 100.0 0.0322 42.9
Sand (> 75mm, < 4.75mm): 37.2 19 100.0 0.0207 37.7
Silt (> 2mm), < 75mm): 43.1 16 100.0 0.0121 33.0
Clay (< 2mm): 18.5 13.2 100.0 0.0087 30.6

100.0 12.5 100.0 0.0062 28.4
Sample Information 9.5 99.6 0.0031 22.2
Location: BH 106 6.7 99.3 0.0013 16.1
Sample Method: SS 4.75 98.8
Sample No.: 8 2 97.2
Depth: 7.6 - 8.2 m 0.85 95.1
Sample Description: Silt and Sand, some Clay; trace Gravel; Grey 0.425 91.3
Sampled By: Bernd 0.25 80.1
Sampling Date: 9/13/2021 0.18 75.2
Date Received: 9/13/2021 0.15 71.8
Client Sample ID: 0.075 61.6
Comments: 0.053 53.4

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor

Total:

Combined Drilling Progrm
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Grain Size
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Grain Size Analysis
& Hydrometer
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GRAIN  SIZE  IN  MICROMETERS

10 30 75503
SIEVE  DESIGNATION  (Imperial)

UNIFIED  SOIL  CLASSIFICATION  SYSTEM
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378585-3 Report No.: 5 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0452 46.2
Gravel (> 4.75mm): 0.1 22.4 100.0 0.0325 40.9
Sand (> 75mm, < 4.75mm): 39.2 19 100.0 0.0209 35.5
Silt (> 2mm), < 75mm): 42.4 16 100.0 0.0122 32.3
Clay (< 2mm): 18.3 13.2 100.0 0.0087 30.1

100.0 12.5 100.0 0.0062 28.2
Sample Information 9.5 100.0 0.0031 22.2
Location: BH 108 6.7 99.9 0.0013 15.8
Sample Method: SS 4.75 99.9
Sample No.: 8 2 99.7
Depth: 7.6 - 8.2 m 0.85 97.2
Sample Description: Silt and Sand, some Clay; trace Gravel; Grey 0.425 93.1
Sampled By: Bernd 0.25 80.9
Sampling Date: 9/8/2021 0.18 75.7
Date Received: 9/8/2021 0.15 72.0
Client Sample ID: 0.075 60.7
Comments: 0.053 51.6

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor
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exp Services Inc.

1595 Clark Boulevard, Brampton  

Ontario, Canada, L6T 4V1  

Telephone:  (905) 793-9800  

Fax:  (905) 793-0641  

Sample Test No.: 378440-2 Report No.: 6 Date Reported: 17-Sep-21

Project No.: brm-00607375-d0 100  
Project Name:

Grain Size Proportion (%) 26.5 100.0 0.0463 37.0
Gravel (> 4.75mm): 4.6 22.4 100.0 0.0331 33.6
Sand (> 75mm, < 4.75mm): 48.2 19 100.0 0.0212 29.4
Silt (> 2mm), < 75mm): 35.5 16 100.0 0.0124 27.0
Clay (< 2mm): 11.7 13.2 99.0 0.0088 23.9

100.0 12.5 98.2 0.0063 20.3
Sample Information 9.5 97.6 0.0031 14.9
Location: BH 109 6.7 96.7 0.0013 9.7
Sample Method: SS 4.75 95.4
Sample No.: 9 2 95.4
Depth: 9.1 - 9.8 m 0.85 92.3
Sample Description: Sand and Silt, some Clay; trace Gravel; Grey 0.425 86.2
Sampled By: Bernd 0.25 72.1
Sampling Date: 9/7/2021 0.18 64.7
Date Received: 9/7/2021 0.15 59.6
Client Sample ID: 0.075 47.2
Comments: 0.053 40.5

Project Manager: Kevin Leung Approved By: Original Signed By Date Approved: 17-Sep-21

Willie Rodych, Lab Supervisor

Total:
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Appendix C – SWRT Procedures and Results 
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SWRT - FALLING HEAD - BH/MW 1

Data Set:  C:\Users\simonc\Documents\BHMW1.aqt
Date:  08/20/19 Time:  10:59:30

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH/MW 1
Test Date:  August 13, 2019

AQUIFER DATA

Saturated Thickness:  11.05 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 1)

Initial Displacement:  0.972 m Static Water Column Height:  11.05 m
Total Well Penetration Depth:  11.05 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 4.23E-8 m/sec y0 = 0.84 m
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SWRT - RISING HEAD - BH/MW 2

Data Set:  C:\Users\simonc\Documents\BHMW2.aqt
Date:  08/20/19 Time:  10:51:25

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH/MW 2
Test Date:  August 13, 2019

AQUIFER DATA

Saturated Thickness:  4.991 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 2)

Initial Displacement:  1.966 m Static Water Column Height:  4.991 m
Total Well Penetration Depth:  4.991 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.6E-7 m/sec y0 = 1.997 m
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SWRT - FALLING HEAD - BH 3

Data Set:  C:\Users\simonc\Documents\BH3.aqt
Date:  08/27/19 Time:  20:25:54

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH 3
Test Date:  August 27, 2019

AQUIFER DATA

Saturated Thickness:  5.98 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH 3)

Initial Displacement:  1.848 m Static Water Column Height:  5.98 m
Total Well Penetration Depth:  5.98 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 9.01E-9 m/sec y0 = 1.817 m
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SWRT - FALLING HEAD - BH/MW 4

Data Set:  C:\Users\simonc\Documents\BHMW4.aqt
Date:  08/20/19 Time:  10:54:16

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH/MW 4
Test Date:  August 13, 2019

AQUIFER DATA

Saturated Thickness:  9.302 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 4)

Initial Displacement:  1.947 m Static Water Column Height:  9.302 m
Total Well Penetration Depth:  9.302 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 4.77E-8 m/sec y0 = 1.864 m
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SWRT - FALLING HEAD - BH 5

Data Set:  C:\Users\simonc\Documents\BH5_.aqt
Date:  08/27/19 Time:  20:25:24

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH 5
Test Date:  August 27, 2019

AQUIFER DATA

Saturated Thickness:  10.58 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH 5)

Initial Displacement:  1.566 m Static Water Column Height:  10.58 m
Total Well Penetration Depth:  10.58 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.54E-7 m/sec y0 = 1.378 m
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SWRT - FALLING HEAD - BH/MW 6

Data Set:  C:\Users\simonc\Documents\BHMW6.aqt
Date:  08/20/19 Time:  11:01:55

PROJECT INFORMATION

Company:  EXP Service Inc.
Client:  Donway Co-operative
Project:  BRM-00607375
Location:  230 The Donway W, Toronto, ON
Test Well:  BH/MW 6
Test Date:  August 13, 2019

AQUIFER DATA

Saturated Thickness:  5.325 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 6)

Initial Displacement:  1.641 m Static Water Column Height:  5.325 m
Total Well Penetration Depth:  5.325 m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.1016 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.1E-8 m/sec y0 = 1.576 m
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BH/MW 101_RISING HEAD SWRT

Data Set:  \...\BH 101.aqt
Date:  10/13/21 Time:  15:30:23

PROJECT INFORMATION

Company:  EXP
Client:  Donway Co-Op Develepment Corp
Project:  BRM-21003722-A0
Location:  230 The Donway West
Test Well:  BH/MW101
Test Date:  6 Oct 2021

AQUIFER DATA

Saturated Thickness:  1.5 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 101)

Initial Displacement:  0.879 m Static Water Column Height:  1.5 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0762 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.083E-7 m/sec y0 = 0.8697 m
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BH/MW 106_FALLING HEAD SWRT

Data Set:  \...\BH 106.aqt
Date:  10/13/21 Time:  15:36:21

PROJECT INFORMATION

Company:  EXP
Client:  Donway Co-Op Develepment Corp
Project:  BRM-21003722-A0
Location:  230 The Donway West
Test Well:  BH/MW106
Test Date:  28 Sep 2021

AQUIFER DATA

Saturated Thickness:  2.47 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH/MW 106)

Initial Displacement:  2.444 m Static Water Column Height:  2.47 m
Total Well Penetration Depth:  3. m Screen Length:  3. m
Casing Radius:  0.0254 m Well Radius:  0.0762 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 4.85E-7 m/sec y0 = 2.447 m
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Single Well Response Test Procedure 

A Single Well Response Test (SWRT), also known as a bail test or a slug test, is conducted in order to determine the 

saturated hydraulic conductivity (K) of an aquifer.  The method of the SWRT is to characterize the change of 

groundwater level in a well or borehole over time. 

In order to ensure consistency and repeatability, all exp employees are to follow the procedure outlined in this 

document when conducting SWRTs.   

The figure below depicts a schematic of a slug and bail test and the respective water level changes. 
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Slug Test Procedure 

Equipment Required 

• Copy of a signed health and safety plan 

• Copy of the work program 

• PPE as required by Site-Specific HASP 

• Copy of the monitoring well location plan/site plan 

• Waterproof pen and bound field note book 

• SWRT field data Entry form 

• Disposable gloves 

• Duct tape 

• Deionized water  

• Alconox (phosphate free detergent) 

• Spray bottles  

• Electronic water level meter and spare batteries 

• Solid PVC or stainless steel slug of known volume or clean water 

• String (nylon) 

• Water pressure transducer (data logger) and baro-logger 

• Watch or stop watch with second hand 

• Plastic sheeting 

Testing Procedure 
1. Remove cap from well and collect static water level 

2. Remove waterra tubing/bailer and place in garbage bag.  Record static water level measurement again. 

3. Lower the slug into the well and record the dynamic water level. 

4. Record the drawdown (for the slug test) at set five (5) second intervals for the first five (5) minutes, then 

reduce to every one (1) minute.  

5. Continue recording the drawdown until 95% recovery is reached.  To calculate this value: Find the difference 

between the dynamic water level and the static water level, then multiply by 95% (.95).  Add the resulting 

value to the dynamic water level.   

(Static Water Level – Dynamic Water Level).95 + Static Water Level = 95% Recovery Value 

6. Once complete, replace the waterra tubing/bailer and re-secure the well cap. 

Note: If the well is deep, more than one slug may be inserted by attaching the slugs to a series.  

Slugs must be washed with methanol, then lab grade soap, and then rinsed with de-ionized water after each use.  
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Based on the recorded observations, the hydraulic conductivity (in m/s) of the aquifer will be determined.  In order to 

determine the hydraulic conductivity; the well diameter, radius of the borehole and length of the screen will also be 

required.  

Bail Test Procedure 

Equipment Required 
• 20 L (5 gal) Graduated pail 

• Stop watch or watch with seconds 

• Garbage bags 

• Water level meter 

• Field sheets/log book 

• Latex Gloves  

• Bailer and Rope 

Procedure 
1. Remove cap from well and collect static water level. 

2. If using a bailer: 

a. Affix the rope to the bailer. 

b. Remove the waterra tubing and place in garbage bag 

c. Record static water level measurement again.   

d. Record how much water was removed by either counting the number of full bailers or emptying 

removed water into a container. 

e. Quickly lower the bailer into the well and remove. 

f. Continue this process until the water level will reduce no further. 

g. Record the dynamic water level. 

3. If using waterra to bail the water: 

a. Pump the water into graduated bucket until the water level will reduce no further. 

b. Record how much water has been removed. 

c. Record the dynamic water level. 

4. Record the recovery at set five (5) second intervals for the first (5) minutes, then reduce to every one (1) 

minute. 

5. Continue recording the drawdown/recovery until 95% recovery is reached. 

6. Once complete, replace any waterra tubing that may have been removed from the well and re-secure the 

well cap. 
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Appendix D – Laboratory Certificates of Analysis 
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Ê

(�
�$� 
��_
�̀
��$	���

��
��$D�a�

�b
����

'
�
C
B
D�
E
DC
�

B
B

E
�
���C
C
�
"
*
c��
*
&d�
��
�
%
eD&

�̂C
'
�

"
D,
�d�"
�
��,
�
�
��$@
�

*
�
�
��$������

$���f
�$�
$a	�	��

g�$�	��
$�$����

�
����
�
��
g��b
��	$%

��	$%
�
���h
	�f
���
���$�

$����b
���$��$�

�����
��b
��%
�$	�
��%
��
��

�
$�������

�i����,
�	$%
�
����
�j
b
��b
�$�i�
�
j
�
�$%
�
�
�
���
g��b
��$�
$a����

g���
����	��b

$	�@
���
�$f
f
�f
��h
	�f
���
���$�

$���	$%
�
��%
$�������

���g����
���

k
�
���$�

f
$�f
��,
�	$%
�
���
g�i�
�
j
�
���
�
���
��$���

�
��
���
$��f
�@
a�$�
�������

$�$e��
�a��
�
f
���	����

e��
����
�
f
����
�
	���h
	�f
�$	�$�

���
f
��
��
f
��
���b
��i��

g�%
��b
�
f
�$���

�$�a�

��
�i�f
��
$�
i��,
�@
$�
i�%
$�����	$%

�
����
�j
b
��b
�$�i�
�
j
�
�$%
�
�
�
���
g��b
��$�
$a��c��

	�
$a�g��

%
�$�	���

�
f
�	�
�
���c�b

$	�@
���
�$f
f
�f
��h
	�f
���
���$�

$���%
��b
�
f
�$���

�$�a�

�
��b
�
f
��
$�
i���,
�@
$�
i�%
$�������

�
�$��
��
e�$���$e��

�	��
	�f
���
��b
��$�
$a���$��

��
��f
�
����h
	�f
���
��f
��
��ga�$@

�
�$��
�a���
�
�$%
��
$���
�
�

��
���
e$�����,

��
�
����
���	�
��
�
��$a�$@

��f
���
%
�
�
�
�
f
�j
b
�
	��@
�b
$���
��%
����
�	��b
��$�
$a��	��

g���
����	���h

	�f
���
���$�

$�������$����
�
��gg�����

�a�

"
�
�l�
$�������

�i�m��(b
������

���a���
��b
��%
$�����	�

�i��j
$	��
�
���$��

$��f
���(b
����$�����f

�gg����
���@
��j
���
��b
����
�
���
��$���

�
���
��b
���
$���
��	$%

�
��$�
f
��b
��	�
�i��$%

�
�
�
��j
$	���
�
�	%
$���

��
��%
���$����$@

�
����
���a��$��

$���
�
�l%
$�����	�

�i����
�
���
��$���

�
�j
$	��		��b

$�
��b
���
$�����	$%

�
����
�
���
��$���

�
m

"
�
�l*
�
�
��$����

�
*
m��(b
��f
�
�
��$����

�
*
�j
$	��
�
���$��

$��f
��(b
����
�
���
��$���

�
���
��b
��	$%

�
��$�
f
D�
��f
�
�
��$���j

$	���
�
��
j
���
��
��%
���$����$@

���
�
*
��$��

$���
�
�l$@
	�
�
���f
�gg����

���nd�'
���
*
&m�

lC
m��
$�������

�i���
�
���$��

$��f
��� 
��e��
$�	$%

�
��$�
f
�%
$�����	�

�i��	$%
�
��j
����$�

$ao�f
�$��$�f

��
���
�
c�f
�
����
�b
�eb
��$�e���$�

$a��	c��
��	$%

�
��%
$�������

���g����
���

�
$e��C

'
��
g�C
�

�
�
��$�
�#
����$	�&$@

�
�$��
���	��

�̂
�
��
$%
�
�
@
��
��
�
$f
c��
�		�		$�

e$c� 
�
�$���
c�&�
"
�'
&E
�(���lB

�
�
m�E
C
�
��
�
�
�
�(�
�p�����E

�
�
��
�
�
��
'
�
�
�p$���lB

�
�
m�E
C
�
��
�
�
�
�j
j
j
�@
�$@
	���
%

�
����
@
��
�
ea���	���

e��	���
�
f
�
���f
�$���
�
�
�
��
$%
�
�
@
��
��
f
���
b
�%
�	��a���	���

e��	���
�
f
�
���f
�$���
�̂
�
��
$%
�
�
@
��
��
f
�



������������	
������
�����������
�����������

������������� !�
"#��!��$��%����	
����&������'

������������!
 ���()*��+,-./�-

/�0��$1+1�	
�*,�&���
��2�#��� !����#�
�"�

345674869:;<6=:48>?@;A4=@

(B���!�#C����#�D�����!D��##�E"���!���!�D��!��B����������F���������F�D��!D���#�D���D��C��B��G�##�F�!H��!D���D0�#I�J1

.!���������)�2�!��K�����!��G���������#���

(B��2�!������#�!H�2K��0��������K�L��D���������#�HC����������C

��������B��������D0�����!��#�������H0��D��H��!����2�������0����G��B���#�����!�����H!��0����!D�B�����B����M0���D�N��H!�������NK�������� �+� *"�����'K���H!�!H��B���������1
L�����������O��0�������G�����#�D����!��#�������G�������B����#�D����!���H!��0���$�H�1

��������#�HC������!H������!D0���D���������"�2����##���D1�"B�2����C������!H������!D0���D������P��"�2����##���D1

$�H�����G��'

�0���0������������������������P��"�2����##�����DK���������0H�K�+!�����K��',�����(�#
�I��'J����&'����(�##&L���
����&'�&�����L��
�I��'J����&'����FFF1��#���1��2



�
�����

�
��
���
	



������������	
������
�����������
�����������

������������� !�
"#��!��$��%����	
����&������'

������������!
 ���()*��+,-./�-

/�0��$1+1�	
�*,�&���
��2�#��� !����#�
�"�

34566768569:;<<=>?9@=AB69C9@D>D8ED9:=8FE=>?9:6G6>

H8FEIJKL6I;BEM>FE6>F=N=>=<6E6>OP9K=AI9QJ:=<RB69QJ

L6I;BE93456676856I

,��*����S�!���

(T�������S�!����022��U����#�����V����!V��2����!��0��������!#U��!S��T�0#S�!��������!��S���S�����2���T�!�����#����!W���������2�!���V���!V��2�!�����
���#����#����W0#����U�W0�S�#�!��1

34566768569:;<<=>?9@=AB69C9@D>D8ED9:ED><9:6G6>

H8FEIJKL6I;BEM>FE6>F=N=>=<6E6>OP9K=AI9QJ:=<RB69QJ

L6I;BE93456676856I

�)��-� X�Y���&�� (���#���!W�!����Z�![ ��������'� �\� �1� 0W��

(T�������S�!����022��U����#�����V����!V��2����!��0��������!#U��!S��T�0#S�!��������!��S���S�����2���T�!�����#����!W���������2�!���V���!V��2�!�����
���#����#����W0#����U�W0�S�#�!��1

$�W���'��V��'
�0���0������������������������\��"�2����##�����S]���������0W�]�+!�����]��',�����(�#
�Z��'[����&'����(�##&̂���
����&'�&�����̂��
�Z��'[����&'����___1��#���1��2



�������������	�
�����
��������	�������������	��

���� ! �"��#$!#"%"&'( (

)*+,-./0/-12-3456789
)*+,-.,*:;<=-12-7896>>?>@A@B

��CDEF�GHF�	���������
8;I*,=-12-8?JBJ@BK
5;,LM*N2-A-6-OMNPQ

"RRSTRUVTW#!XYTZVU[#�\YXRUSX

;]I-̂;,_M<;L-̀N<
aBbB-cQP,d-7Q_e
7,PfI=*Ng-04
ch4hih----------j?k-K5a

)*+,-c/0/c/-12-JlJl@A6>B6>a

M̂=;-j*<P=M*N2 lA>-km3-i04nh)

P̂fIQ;-9P=,M]2-nP=;,
1-̂PfIQ;L-8;<;M_;e2-a

�oHpqr�r stHoF�Fq
GHF�
uvFEH�F��

GHF�
�oHpqw�� �HxDEHFDEq�y�FzD� �oHpqF��Hp�y�FzD�

;̂{;,-|L;-7}6jP{-̂;fM_*QP=MQ;-0,~PNM<L a l>la�a>�all>la�a>�aAch9-̂0.->>A>a 3.h-Jl@>-f

7M*<�;fM<PQ-0]}~;N-i;fPNe-�70i� a l>la�a>�>bl>la�a>�aKch9-̂0.6>>Kl@ 9̂-lA-Bla>7-f

c�,*fM+f-�5̀�-MN-nP=;, a 4�h l>la�a>�aAch9-̂0.6>>KA? 3.h-@abb-f

k*=PQ-c}PNMe; a l>la�a>�aAl>la�a>�aAch9-̂0.6>>KB@ 0903-3A>aB-B-f

OQ+*,Me; a l>la�a>�aAl>la�a>�aKch9-̂0.6>>KKb 9̂-lA-KB>>6O-c-f

9;,<+,}-MN-nP=;,-�}-c5hh a l>la�a>�aAl>la�a>�aAch9-̂0.6>>KBA 3.h-@K@>h-f

k*=PQ-9;=PQL-hNPQ}LML-�}-̀c.9^ a 4�h l>la�a>�aJch9-̂0.6>>KK@ 3.h-?>l>7-f

3/<*QMg-�cO|�a>>fj� a 4�h l>la�a>�>@ch9-̂0.6>>BBl 903-ĵ7-3AA@a
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k*=PQ-0MQ-PNe-�,;PL; a l>la�a>�a@l>la�a>�a@ch9-̂0.6>>Al? 3.ha??K7-fĝ9BBl>7-f
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Ǹ=;,I,;=P=M*NPNe+L;*r=;L=,;L+Q=LP,;=o;L*Q;,;LI*NLMpMQM=q*r=o;cQM;N=PNeP,;N*=tM=oMN=o;L<*I;*rL;,_M<;LI,*_Me;epq7+,;P+5;,M=PLg+NQ;LL
*=o;,tML;Ps,;;eMNt,M=MNs/7+,;P+5;,M=PLMLN*=,;LI*NLMpQ;r*,=o;P<<+,P<q*,PNqeP=PMfIP<=Lg=oP=,;L+Q=r,*f=o;MNr*,fP=M*NI,*_Me;epq=o;
<+L=*f;,*,=o;M,Ps;N=/

*̂QMeLPfIQ;,;L+Q=Lg;]<;I=pM*=PgP,;pPL;e*Ne,qt;Mso=+NQ;LL*=o;,tML;MNeM<P=;e/0,sPNM<PNPQqL;LP,;N*=,;<*_;,q<*,,;<=;e;]<;I=r*,ML*=*I;
eMQ+=M*Nf;=o*eL/
8;L+Q=L,;QP=;=*LPfIQ;L=;L=;e/no;NLPfIQMNsMLN*=<*Ne+<=;epq7+,;P+5;,M=PLg,;L+Q=L,;QP=;=*=o;L+IIQM;eLPfIQ;L=;L=;e/
koMLc;,=MrM<P=;LoPQQN*=p;,;I,*e+<;e;]<;I=MNr+QQgtM=o*+==o;t,M==;NPII,*_PQ*r=o;QPp*,P=*,q/

8;r;,;N<;-9;=o*e-L+rrM]-ufv-MNeM<P=;L-=;L=-f;=o*eL-MN<*,I*,P=;-_PQMeP=;e-f*eMrM<P=M*NL-r,*f-LI;<MrM<-,;r;,;N<;-f;=o*eL-=*-MfI,*_;-I;,r*,fPN<;/

w8.iL<PQ<+QP=;e+LMNs,PteP=P/ko;,*+NeMNs*rrMNPQ,;L+Q=LfPq,;L+Q=MN=o;PIIP,;N=eMrr;,;N<;/

xay-k*=PQ-.hmL-MN<Q+e;-*NQq-=o*L;-.hmL-LI;<MrM;e-MN-=o;-L;t;,-+L;-pq6pq6QPt/
xly-4*=;2--k.m-xm;P_q-0MQy-ML-;z+M_PQ;N=-=*-9MN;,PQ-{-̂qN=o;=M<-0MQ-|-},;PL;

3N<,qI=M*N-~;q

.Q;PL;-eM,;<=-PQQ-z+;L=M*NL-,;sP,eMNs-=oML-c;,=MrM<P=;-*r-hNPQqLML-=*-q*+,-.,*:;<=-9PNPs;,/

.P=,M<MP-j;s;==;g-.,*:;<=-9PNPs;,
3fPMQ2-.P=,M<MP/j;s;==;�p+,;P+_;,M=PL/<*f
.o*N;1-xb>ByJa@6B@bb
��������������������������������������������������������������������-
75-jPpL-oPL-I,*<;e+,;L-MN-IQP<;-=*-s+P,e-PsPMNL=-MfI,*I;,-+L;-*r-=o;-;Q;<=,*NM<-LMsNP=+,;-PNe-oP_;-=o;-,;z+M,;e-�LMsNP=*,M;L�g-PL-I;,-̀̂0{̀3c-a@>lBg-LMsNMNs-=o;-,;I*,=L/--O*,-
;̂,_M<;-},*+I-LI;<MrM<-_PQMeP=M*N-IQ;PL;-,;r;,-=*-=o;-5PQMeP=M*N-̂MsNP=+,;-.Ps;/-

k*=PQ-c*_;,-.Ps;L-2-l
.Ps;-l-*r-aB

7+,;P+-5;,M=PL-jPp*,P=*,M;L-?@K>-cPfI*p;QQ*-8*Peg-9MLLMLLP+sPg-0N=P,M*g-jB4-ljJ-k;Q2-xb>By-Ja@6B@>>-k*QQ6O,;;2-J>>6B?A6?l??-OP]2-xb>By-Ja@6B@@@-ttt/p_QPpL/<*f

9M<,*pM*Q*sq-=;L=MNs-ML-<*Ne+<=;e-P=-???>-cPfI*p;QQ*-8e/-co;fML=,q-=;L=MNs-ML-<*Ne+<=;e-P=-?@K>-cPfI*p;QQ*-8e/

��������������

��������������������



�������������	�
������������
�����������������������

�����������	�� �
�!�� ��"��#��������$%��&�'�'(

�����)������ � �����*+��,-./0

0����"1,1���+-�%��$
��2�!���� ����!	���$

34546347896:395;<8345=78>?>57@ABBCDBAEF

GHIJKH7LJIMNKO7:P Q.-��'

8KRSTMUV7PKNJ
���������'
������

W4W76HRXJI Y�Y�'�%�(%��

Z6:38 WIMNJIMKWIMNJIMKCD G[ABE 5P\ ]W7GKN̂_

WKT̂HTKNJ̀7aKIKRJNJIO

����!�/ �2�!���b����!��,�!�� c�d���	� 2b�) �(� % -� �1(� '&���Y�

:UeIVKUM̂O

����!��,� 2b�) ��� �( -� � '&�Y�&�

f!����c��gf%h 2b�) �� % �1�' �1�� '&�(�(�

����!�i#�!c�j!�-����b� �g�i-h 2b�) ��� % �1� �1�� '&�����

�* �* &1����1( &1���1( Y1�� '&�(�&(

"j� �!	%�//" 2b�) �1� �1��Y -� �1���� '&�&'��

����!���	�� c�c���!�c	 2b�) �(� �( �( �� '&�����

����!��k� �c��g�-h 2b�) � �1�� -� �1��(� '&���'�

aJNIeTJHR7[l̀IêKIXeUO
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=M̂ÌXM̀T̀VM̂KT

+	�a����a�����!� �bc����2) % ��� d�� �� '&�&���
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hMLL,̀O2c/924àL/��/\_09[ J g�@ J;]̂�;I�]?_@9/[f0:;;kk= n0@/<;J;7/d

�QWV���U

7-.2a-K2.M4aLia�,.a4,.M2La.2a33.2cM42c4,\[f�\n_]=;J?�,.LH23M�M3Ha.ad242.L,NL3,H2L,�a33.2cM4a4M,Nl�Ǹ2LL,4|2.�ML2N,42ceH.,32c-.2L-L2c
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j,4à/_,O2./0as2L/6/J
0as2/J/,u/];

7-.2a-/K2.M4aL/iax,.a4,.M2L/<=k;/_adH,x2̀̀,/8,ace/9MLLMLLa-sae/fN4a.M,e/i?g/JiI/j2̀6/ŷ;?z/I]=:?=;;/j,̀̀:~.226/I;;:?<>:<J<</~aZ6/ŷ;?z/I]=:?===/���lxÒaxLl3,d
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Appendix E – Construction (Short-Term) and Post-Constrcution (Long-Term) 

Flow Rate Calculations 

  



APPENDIX E: Short-Term and Long-Term Flow Rates
230 The Donway West, Toronto, ON

BRM-00607375-A0

Table E-1: Flow from Open Excavation and Under-Slab Drain System P3 P3

Parameters Symbols Unit Short-Term Long-Term

Geological Formation - - Glacial Deposit Glacial Deposit

Ground Elevation - mASL 142.85 142.85

Highest Groundwater Elevation - mASL 142.01 142.01

Lowest Slab Elevation - mASL 133.30 133.30

Lowest Footing Elevation - mASL 131.80 136.00

Base of the Water-Bearing Zone - mASL 128.00 128.00

Height of Static Water Table Above the Base of the Water-Bearing Zone H m 14.01 14.01

Dewatering Target Elevation - mASL 130.80 132.80

Height of Target Water Level Above the Base of Water-Bearing Zone hw m 2.80 4.80

Dupuit Criteria Hw/H % 20% 34%

Hydraulic Conductivity K m/s 1.5E-07 1.5E-07

Length of Excavation - m 156 156

Width of Excavation - m 65 65

Equivalent Radius (equivalent perimeter) re m 70 70

Method to Calculate Radius of Influence - - Cooper-Jacob Cooper-Jacob

Time (30 days for Short-Term and 3 years for Long-Term) t s 2592000 126144000

Specific Yield Sy 0.20 0.05

Cooper-Jacob's Radius of Influence from Sides of Excavation Rcj m 8 109

Radius of Influence Ro m 78 180

Dewatering Flow Rate (unconfined radial flow component) Q m
3
/day 73 8

Factor of Safety fs - 2.00 1.50

Dewatering Flow Rate (multiplied by factor of safety) Q.fs m
3
/day 145 11

Precipitation Event - mm/day 15 -

Volume from Precipitation - m
3
/day 152 -

Dewatering Flow Rate Without Safety Factor (including stormwater 

collection) -
m

3
/day

225 -

Dewatering Flow Rate With Safety Factor (including stormwater collection)
- m

3
/day 298 -

Notes: 

mASL - meters above sea level

Analytical Solution for Estimating Radial Flow from an Unconfined Aquifer to a Fully-Penetrating Excavation 

(Based on the Dupuit-Forcheimer Equation)

Where:

Qw = Flow rate per unit length of excavation (m
3
/s)

K = Hydraulic conductivity (m/s)

H = Height of static water table above base of water-bearing zone (m)

hw = Height of target water level above the base of water-bearing zone  (m)

Rcj=Cooper Jacob Radius of Influence (m)

Ro=Radius of influence (m)

re=Equivalent perimeter (m)

S=Storativity
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Appendix F – Architectural Drawings 
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1. All residential parking spaces provided for dwelling 
units located in an apartment building, 
mixed use building, multiple dwelling unit building, 
excluding visitor parking spaces, will include 
an energized outlet capable of providing Level 2 
charging or higher to the parking space. Specify 
which strategy is used: a dedicated electrical outlet, 
receptacle, or EVSE supplied by a separate 
branch circuit or using Electric Vehicle Energy 
Management Systems (EVEMS) load sharing 
technologies.
2. Level 2 Charging means a Level 2 electric vehicle 
charging level as defined by SAE 
International’s J1772 standard, as amended (208V to 
240V single-phase power, with maximum 
current of 80A).
3. 25% of all visitor residential spaces and non-
residential parking spaces in a building must 
include an energized outlet capable of providing Level 2 
charging or higher.
4. Energized Outlet means a connected point in an 
electrical wiring installation at which current 
is taken to supply utilization equipment for electric 
vehicle charging.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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1. All residential parking spaces provided for dwelling 
units located in an apartment building, 
mixed use building, multiple dwelling unit building, 
excluding visitor parking spaces, will include 
an energized outlet capable of providing Level 2 
charging or higher to the parking space. Specify 
which strategy is used: a dedicated electrical outlet, 
receptacle, or EVSE supplied by a separate 
branch circuit or using Electric Vehicle Energy 
Management Systems (EVEMS) load sharing 
technologies.
2. Level 2 Charging means a Level 2 electric vehicle 
charging level as defined by SAE 
International’s J1772 standard, as amended (208V to 
240V single-phase power, with maximum 
current of 80A).
3. 25% of all visitor residential spaces and non-
residential parking spaces in a building must 
include an energized outlet capable of providing Level 2 
charging or higher.
4. Energized Outlet means a connected point in an 
electrical wiring installation at which current 
is taken to supply utilization equipment for electric 
vehicle charging.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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1. All residential parking spaces provided for dwelling 
units located in an apartment building, 
mixed use building, multiple dwelling unit building, 
excluding visitor parking spaces, will include 
an energized outlet capable of providing Level 2 
charging or higher to the parking space. Specify 
which strategy is used: a dedicated electrical outlet, 
receptacle, or EVSE supplied by a separate 
branch circuit or using Electric Vehicle Energy 
Management Systems (EVEMS) load sharing 
technologies.
2. Level 2 Charging means a Level 2 electric vehicle 
charging level as defined by SAE 
International’s J1772 standard, as amended (208V to 
240V single-phase power, with maximum 
current of 80A).
3. 25% of all visitor residential spaces and non-
residential parking spaces in a building must 
include an energized outlet capable of providing Level 2 
charging or higher.
4. Energized Outlet means a connected point in an 
electrical wiring installation at which current 
is taken to supply utilization equipment for electric 
vehicle charging.
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The drawings are the property of Architecture Unfolded. The drawing and all 

associated documents are an instrument of service by the Designer. The 

drawing and the information contained therein may not be reproduced in 

whole or in part without prior written permission of the designer.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 
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Contractor for design conformance only.
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discrepancies with the Contract Documents to the architect before 

commencing work.
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"Issued for Construction"
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fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 
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These Contract Documents are the property of the architect. The architect 

bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 
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bears no responsibility for the interpretation of these documents by the 

Contractor. Upon written application the architect will provide written/graphic 

clarification or supplementary information regarding the intent of the Contract 

Documents. The architect will review Shop Drawings submitted by the 

Contractor for design conformance only.

Drawings are not to be scaled for construction. Contractor to verify all existing 

conditions and dimensions required to perform the work and report any 

discrepancies with the Contract Documents to the architect before 

commencing work.

These drawings are not to be used for construction unless noted below as 

"Issued for Construction"

Positions of exposed or finished mechanical or electrical devices, fittings, and 

fixtures are indicated on architectural drawings. The locations shown on the 

architectural drawings govern over the Mechanical and Electrical drawings. 

Those items not clearly located will be located as directed by the architect.

All work to be carried out in conformance with the Code and bylaws of the 

authorities having jurisdiction.

The Designer of these plans and specifications gives no warranty or 

representation to any party about the constructability of the represented by 

them. all contractors or subcontractors must satisfy themselves when bidding 

and at all times that they can properly construct the work represented by 

these plans.
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The drawings are the property of Architecture Unfolded. The drawing and all 

associated documents are an instrument of service by the Designer. The 

drawing and the information contained therein may not be reproduced in 

whole or in part without prior written permission of the designer.
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