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1 Introduction 

1.1 Project Description 

EXP Services Inc. (EXP) was retained by 420 South Service Limited Partnership. to prepare a  Hydrogeological Investigation Report 

associated with the proposed development located at 420 and 468 South Service Road East, Oakville, Ontario (hereinafter 

referred to as the ‘Site’). 

The Site is located on the south side of South Service Road East, approximately 260 metres (m) west of Chartwell Road in Oakville, 

Ontario.  The Site measures approximately 11.4 hectares (28.26 acres) in area and is currently vacant, aside from a portion of 

the former General Electric building located along the northern portion of the Site which was designated as historically significant, 

and the foundations of the former buildings are still in place.  In addition, there are five areas on-Site where stockpiles were 

observed, and a berm was located in the southeast portion of the Site.   

It is our understanding that the client has recently purchased the site.  The proposed development plan is expected to consist of 

three blocks (1, 2, and 4), each containing a 4-storey podium structure with four or six high-rise tower and a three (3) or four (4) 

levels of underground parking garage.  The blocks would be separated by arterial and collector roads and would include internal 

driveways and public spaces. The Site location plan is shown on Figure 1. 

EXP conducted a Preliminary Geotechnical Investigation and Phase 1 Environmental Site Assessment (ESA) 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; 

• Assess construction flow rates and potential impacts; 

• Assess groundwater quality; and  

• Prepare a Hydrogeological Investigation Report. 

1.3 Scope of Work 

To achieve the investigation objectives, EXP has completed the following scope of work: 

• Reviewed available geological and hydrogeological information for the Site; 

• Review private water supply wells on Site within 500 m of the Site (MECP database searches); 

• Developed and conducted Single Well Response Tests (SWRT) on twelve (12) monitoring wells to evaluate hydraulic 

conductivities of the saturated stratigraphic units at the Site; 

• Collected one (1) groundwater sample for laboratory testing of the Regional Municipality of Halton/City of Oakville Sanitary 

and Storm Sewer Use By-Law; 

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

Water Well Records (WWR), SWRT results, groundwater level measurements and groundwater water quality; 
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• Prepared site plans, cross sections, geological mapping and groundwater contour mapping for the Site; 

• Estimate construction dewatering flow rates; 

• Assess potential impacts and recommend mitigation measures, and 

• Prepare a Hydrogeological Investigation Report 

The Hydrogeological Investigation was prepared in accordance with the Ontario Water Resources Act, Ontario Regulation 387/04, 
Halton Sanitary & Combined Sewer bylaw (2-03) and The Town of Oakville Storm Sewer bylaw (2009-031).  The scope of work 
outlined above was made to assess dewatering and did 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. (September 2024), Preliminary Geotechnical Investigation, 420 and 468 South Service Road East, Oakville, 

ON, prepared for Rose Acquisition Corporation. 

• EXP Services Inc. (February 2024), Phase 1 Environmental Site Assessment, 420 and 468 South Service Road East, Oakville, 

ON, prepared for Rose Acquisition Corporation. 

• EXP Services Inc. (October 2023), Soil and Groundwater Sampling and Chemical Testing Program, 420 and 468 South Service 

Road East, Oakville, ON, prepared for Rose Acquisition Corporation. 

 

Any past and/or future geotechnical, hydrogeological, environmental and risk assessments, and updated 

development/architectural plans should be provided to update this hydrogeological report prior to submission of permits and 

approvals by the municipalities and agencies. 
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2 Hydrogeological Setting 

2.1 Regional Setting 

2.1.1 Regional Physiography 

The Site is within a physiographic region known as the Iroquois Plain. The physiographic landform is named Shale Plains.  The 
South Slope lies to the north of the Iroquois Plain (Chapman & Putnam, 2007). 

The Iroquois Plain was created along the shores of former Lake Iroquois, an ancient glacial lake. The noted Plain primarily consists 
of shallow water sandy deposits. 

The topography of the Iroquois Plain is relatively flat with a gradual slope to the south and southwest, toward Sixteen Mile Creek 
and Lake Ontario. 

2.1.2 Regional Geology and Hydrogeology 

The surficial geology can be described as a mixture of coarse-textured Glaciolacustrine deposits and Paleozoic Bedrock (Ministry 
of Northern Development and Mines, 2012). The surficial geology of the Site and surrounding areas is shown on Figure 2. 

Based on the available regional geology maps, the subsurface stratigraphy of the Site from top to bottom is summarized in Table 
2-1 (TRCA, 2008 and Oak Ridge Moraine Groundwater Program, 2023). The overburden thickness is approximately 2.1 m. 

Table 2-1:  Summary of Subsurface Stratigraphy 

Stratigraphic Unit General Description  
Top Elevation of 

Stratigraphic Unit 

Surficial geology 
This lithologic unit is fine textured glaciolacustrine deposits typically 

consists of silt and clay, minor sand and gravel, interbedded silt and clay 
and gritty, pebbly flow till and rain out deposits 

106.3 

Newmarket Till  
(Aquitard) 

This lithologic unit mainly consist of a massive and dense silty sand unit. 105.9 

Georgian Bay 
Formation 

Bedrock primarily consists of interbedded shale, limestone, dolostone 
and siltstone. It belongs to the Upper Ordovician, (Ministry of Northern 
Development and Mines, 2012). 

104.2 

 
Regional groundwater across the area flows southwesterly towards Sixteen Mile Creek and Lake Ontario (Oak Ridge Moraine 
Groundwater Program, 2023).  Local deviation from the regional groundwater flow pattern 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) were compiled from the database maintained by the Ministry of the Environment, Conservation 
and Parks (MECP) and reviewed to determine the number of water wells documented within a 500-m radius of the Site 
boundaries.  The locations of the MECP WWRs within 500 m of the Site are shown on Figure 3.  A summary of the WWR is 
included in Appendix A. 



EXP Services Inc. 
420 and 468 South Service Road East, Oakville, Ontario 

Hydrogeological Investigation 
GTR-23006348-D0 

 October 2, 2024 

 6 

 

 

 
 

The MECP WWR database indicates that one hundred seventy-eight (178) records within a 500 m radius from the Site centroid 
where fifteen (15) well record is identified onsite (Figure 3 and Appendix A). Well distances are calculated relative to the Site 
centroid, therefore some distances in Appendix A exceed 500 m. 

The database indicates that the offsite wells are at an approximate distance of two hundred (200) m or greater from the Site 
centroid. All offsite wells were reportedly identified as monitoring and observation wells, test holes, water supply wells, 
abandoned and/or listed with unknown use. 

The Well Identification Number (Well ID No.) of the only offsite water supply well is 2802363 where it is reportedly located 581 
m from the Site centroid. Two onsite water supply wells, 2802420 and 2802421, are reported located 147 and 159 m from the 
Site centroid respectively. 

The reported water levels ranged from depths of 1.3 m to 16.8 meters below ground surface (mbgs). 

Based on the year of installation of the water supply wells (between 1949 and 1954) and since the area is municipally serviced, 
it is unlikely that the noted water supply wells are still active. 

2.2 Site Setting 

2.2.1 Site Topography 

The Site is in an urban land use setting. The topography is considered relatively flat with a regional gradual south-southeasterly 
slope towards Sixteen Mile Creek and Lake Ontario. 

As indicated on the borehole logs included in Appendix B, the surface elevation of the Site ranges between approximately 
101.13 to 105.76 meters above sea level (masl). 

2.2.2 Local Surface Water Features 

The Site is within the West Lake Ontario Shoreline. No Surface water features exist onsite.  .The nearest surface water features 
include Morrison Creek and Sixteen Miles Creek, located about 300 meters northeast and 1,150 meters southwest of the Site 
boundary respectively. Lake Ontario is approximately 2.3 km from the Site boundary to the southeast 

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, March 2023). They are summarized for the hydrogeological interpretations. As such, 
the information provided in this section shall not be used for construction design purposes. 

Details of the subsurface conditions encountered during the drilling program are summarized on the borehole logs 
in Appendix B. The logs include textural descriptions of the subsoil and groundwater conditions and indicate the soil 
boundaries inferred from non-continuous sampling and observations during drilling. These boundaries reflect 
approximate transition zones for the purpose of geotechnical design 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 and 
should be read in conjunction with this report.   

Soil Stratigraphy 

The previous investigations generally encountered an upper layer of variable fill material overlying native clayey silt till, with 
shallow bedrock; this was consistent with the findings of the EXP investigation, which are further detailed in the subsections 
below.  
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Asphalt, Concrete, Granular Fill 

The boreholes were each advanced through surficial asphalt, concrete, and/or granular fill. Asphalt was encountered at 
Boreholes MW-312, MW-315, MW-317, MW-320, and MW-324 and ranged in thickness from 25 to 100 mm. Concrete was 
encountered at Boreholes MW-319 and MW-325 with thicknesses of 75 and 140 mm, respectively. Granular fill was encountered 
at all boreholes (except MW-319, MW-325, and MW-326) at the ground surface or below the asphalt or concrete and ranged in 
thickness from 50 to 350 mm. 

Fill/Reworked Native Soil 

A layer of fill or reworked native soil was encountered below the pavement structure at all boreholes except MW-314 and MW-
315 and extended to depths ranging from 0.8 to 3.1 m below grade. The fill was variable and consisted of silty clay, silty sand, 
sand, or sand and gravel, and traces of deleterious materials (rootlets/organics or asphalt); the colours comprised brown, grey, 
dark grey, or black; the moisture condition ranged from damp to wet.  

Sand 

A native sand stratum was encountered at Borehole MW-315 below the pavement structure, extending to a depth of 
approximately 2.0 m. The sand contained traces of silt and occasional silt seams; was brown in colour; and in a very moist state. 
Based on SPT N values ranging from 12 to 21 blows per 305 mm of penetration, the stratum is classified as compact. 

 

Silty Clay Till 

Silty clay till was encountered at all boreholes below the pavement structure or fill and extended to the bedrock surface or 
borehole termination at depths ranging from 2.3 to 3.8 m. The stratum contained traces of sand, gravel, and shale fragments; 
was brown to grey in colour; and in a damp to moist state. SPT N values ranged from 17 to greater than 100 blows per 305 mm 
penetration. Based on undrained shear strengths ranging from 75 kPa to greater than 225 kPa as determined by pocket 
penetrometer measurements, the silty clay till is classified as stiff to hard in consistency.  

Bedrock 

All boreholes (except MW-326) were augered into the weathered shale bedrock. The bedrock surface was encountered at depths 
ranging from 2.3 to 4.0 m as detailed in the table below. The bedrock contact elevations should not be interpreted as the exact 
planes of the bedrock surface since the auger will frequently penetrate some distance into the weathered rock before noticeable 
resistance is encountered. Further, the distinction between highly weathered shale and the overlying stratum, particularly if the 
latter contains abundant shale fragments, is not always clear and consequently, some of the soil resting on the surface of the 
bedrock might be very weak and highly weathered shale. 

Based on the Ontario Geological Survey (OGS) Map 2544, Bedrock Geology of Ontario, Southern Sheet, the bedrock 
in the site vicinity consists of grey shale of the Georgian Bay Formation. In general, the upper portion of the Georgian 
Bay Shale bedrock is usually highly weathered to weathered in the upper layers, generally to depths of about 500 mm 
to 1.5 m and occasionally the highly weathered/fractured zones can extend to more than 3 m depth. The degree of 
weathering and presence of silty clay till layers were inferred by auger resistance and limited split spoon samples. 
Hard limestone lenses are also common within the shale and have been encountered by EXP at various sites in 
Oakville. 

The borehole and monitoring well locations are shown on Figure 4.  Geological cross-sections were generated based on the 
available borehole logs completed as part of the previous and current investigations and shown on Figure 5A (Cross section A-
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A’) and on Figure 5B (Cross section B-B’).  The cross section shows a simplified representation of soil conditions and soil 
deposits may be interconnected differently than represented.  Borehole logs used to generate both cross-sections are 
provided in Appendix B. 

  



EXP Services Inc. 
420 and 468 South Service Road East, Oakville, Ontario 

Hydrogeological Investigation 
GTR-23006348-D0 

 October 2, 2024 

 9 

 

 

 
 

3 Results 

3.1 Monitoring Well Details 

The monitoring well network was installed as part of the Geotechnical and Environmental Investigations at the Site. It consists 
of the following: 

• Ten (10) deep bedrock monitoring well (MW308D, MW320D, MW332D, MW333, MW334, MW335, MW336, MW337, 

MW338, and MW339) were installed.  

The diameter of all monitoring wells is 50 mm. All wells were installed with a monument protective casing, except MW320D, 

MW334, NW335 and MW336, which were installed with flush mount protective casing. Borehole logs and monitoring well 

installation details are provided in Appendix B. The monitoring well locations are shown on Figure 4. 

3.2 Water Level Monitoring 

As part of the Hydrogeological Investigation, static water levels in the monitoring wells installed outside of the existing building 
were recorded in three (3) monitoring events, including August 26, 27 and 29 of 2024. A summary of all static water level data 
in overburden, shallow and deep bedrock monitoring wells as it relates to the elevation survey is given in Table 3-1, 3-2 and 3-3 
below. 

The groundwater elevation recorded in the overburden wells ranged from 100.0 masl (1.13 mbgs at MW308S on August 29, 
2024) to 103.55 masl (1.31 mbgs at MW301 on August 27, 2024).  The groundwater elevation recorded for the shallow bedrock 
wells ranged from 98.81 masl (2.32 mbgs at MW308I on August 24 and 29, 2024) to 102.90 masl (2.81 mbgs at MW119A on 
August 27, 2024).  The groundwater elevation recorded for the deep bedrock wells ranged from 94.70 masl (6.43 mbgs at 
MW308D on August 29, 2024) to 101.73 masl (4.03 mbgs at MW333 on August 26, 2024). 
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Table 3-1: Summary of Measured Overburden Groundwater Elevations 

 

 

 

 

 

 

 

 

Table 3-1: Summary of Measured Shallow Bedrock Groundwater Elevations 

 

 

 

 

 

 

 

 

 

Monitoring 
Well ID 

Ground Surface 
Elevation (masl) 

Approximate Full 
Well Depth 

(mbgs) 

Minimum GW 
Elevation (masl) 

Maximum 
GW Elevation 

(masl) 
Depth 26-Aug-24 27-Aug-24 29-Aug-24 

MW301 104.86 2.83 103.52 103.55 
mbgs - 1.31 1.34 

masl - 103.55 103.52 

MW307 101.57 2.52 100.86 100.92 
mbgs - 0.65 0.71 

masl - 100.92 100.86 

MW310 101.82 2.71 100.44 100.47 
mbgs - 1.35 1.38 

masl - 100.47 100.44 

MW308S 101.13 2.35 100.00 100.01 
mbgs - 1.12 1.13 

masl - 100.01 100.00 

MW332S 105.70 4.04 102.59 102.74 
mbgs 2.96 2.96 3.11 

masl 102.74 102.74 102.59 

Monitoring 
Well ID 

Ground Surface 
Elevation (masl) 

Approximate Full 
Well Depth 

(mbgs) 

Minimum GW 
Elevation (masl) 

Maximum 
GW Elevation 

(masl) 
Depth 26-Aug-24 27-Aug-24 29-Aug-24 

MW302 104.99 6.90 102.71 102.77 
mbgs - 2.22 2.28 

masl - 102.77 102.71 

MW304 104.27 7.08 101.66 101.66 
mbgs - 2.61 2.61 

masl - 101.66 101.66 

MW309 101.82 7.10 99.92 99.96 
mbgs - 1.86 1.90 

masl - 99.96 99.92 

MW119A 105.71 7.07 102.85 102.90 
mbgs - 2.81 2.86 

masl - 102.90 102.85 

MW308I 101.13 6.59 98.81 98.81 
mbgs - 2.32 2.32 

masl - 98.81 98.81 
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Table 3-3: Summary of Measured Deep Bedrock Groundwater Elevations 

 

 

 

 

 

 

 

 

 

 

 

 

 

Monitoring 
Well ID 

Ground Surface 
Elevation (masl) 

Approximate Full 
Well Depth 

(mbgs) 

Minimum GW 
Elevation (masl) 

Maximum 
GW Elevation 

(masl) 
Depth 26-Aug-24 27-Aug-24 29-Aug-24 

MW308D 101.13 12.92 94.70 95.09 
mbgs - 6.04 6.43 

masl - 95.09 94.70 

MW320D 102.79 12.87 96.06 96.14 
mbgs 6.65 6.73 6.67 

masl 96.14 96.06 96.12 

MW332D 105.70 13.22 99.73 99.80 
mbgs 5.9 5.94 5.97 

masl 99.80 99.76 99.73 

MW333 105.76 13.11 101.60 101.73 
mbgs 4.03 4.16 4.07 

masl 101.73 101.60 101.69 

MW334 104.21 13.11 96.79 96.81 
mbgs 7.42 7.40 7.41 

masl 96.79 96.81 96.80 

MW335 104.21 12.17 98.64 98.68 
mbgs 5.57 5.53 5.55 

masl 98.64 98.68 98.66 

MW336 102.24 12.87 95.53 95.58 
mbgs 6.66 6.70 6.71 

masl 95.58 95.54 95.53 

MW337 103.98 14.24 96.67 97.01 
mbgs 6.97 7.23 7.31 

masl 97.01 96.75 96.67 

MW338 103.87 14.29 96.42 96.80 
mbgs 7.18 7.52 7.56 

masl 96.80 96.46 96.42 

MW339 105.72 14.00 99.09 99.47 
mbgs 6.63 6.27 6.25 

masl 99.09 99.45 99.47 
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Three (3) maps were created for the Site to show groundwater contours of the overburden, shallow and deep bedrock water-
bearing zones (Figures 6A, 6B and 6C).  Accordingly, the groundwater flow directions in the shallow overburden, shallow and 
deep bedrock are interpreted to be south and southwest of the Site, towards Morrison Creek. 

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

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. 

3.3 Hydraulic Conductivity Testing 

3.3.1 Single Well Response Tests 

Ten (10) Single Well Response Tests (SWRT’s) were completed on monitoring wells MW308D, MW320D, MW332D, MW333, 
MW334, MW335, MW336, MW337, MW338, and MW339 on August 27, 2024.  The tests were completed to estimate the 
saturated hydraulic conductivity (K) of the soils at the well screen depths utilizing data loggers, preprogramed to take 
measurement on (time in sec/ half sec/minutes) intervals. 

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 and constant rate test 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 conductivities (K-values) estimated from the SWRTs are provided in Table 3-2. 

Table 3-2: Summary of Hydraulic Conductivity Testing 

Monitoring Well 
Approximate 
Well Depth 

(mbgs) 

Screen Interval 
(mbgs) Soil Formation Screened 

Estimated Hydraulic 
Conductivity (m/s) 

from to 

MW308D 12.92 9.92 12.92 Bedrock 7.9E-08 

MW320D 12.87 9.87 12.87 Bedrock 4.2E-07 

MW332D 13.22 10.22 13.22 Bedrock 7.3E-07 

MW333 13.11 10.11 13.11 Bedrock 8.0E-06 

MW334 13.11 10.11 13.11 Bedrock 7.1E-06 

MW335 12.17 9.17 12.17 Bedrock 2.3E-06 

MW336 12.87 9.87 12.87 Bedrock 1.6E-06 

MW337 13.07 10.07 13.07 Bedrock 2.3E-06 

MW338 13.15 10.15 13.15 Bedrock 3.3E-07 

MW339 13.06 10.06 13.06 Bedrock 9.5E-08 

Highest Estimated K Value 8.0E-06 

Arithmetic Mean of Estimated K Values for Bedrock 2.3E-06 

Geometric Mean of Estimated K Values for Bedrock 9.0E-07 
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SWRTs provide K-estimates of the geological formation surrounding the well screens and may not be representative of bulk 
formation hydraulic conductivity.  As shown in Table 3-2, the highest K-value of the tested water-bearing zone is 8.0E-06 m/s, 
and the arithmetic and geometric mean of the K-values are 2.3E-06 m/s and 9.0E-07 m/s respectively. 

3.3.2 Pumping Test 

EXP conducted a short constant-rate pumping test at MW332D on August 29, 2024 where drawdown at the pumping well was 
monitored, followed by a recovery period until the well reach static conditions.  The purpose of the pumping test was to 
determine the hydraulic properties of the bedrock.  The locations of the pumping well and the monitoring wells are presented 
in Figure 4.    

The static water level in MW332D prior to the commencement of pumping phase was at a depth of 13.22 mbgs, corresponding 
to a static water column head of 5.92 m above the screened interval.  MW332D equipped with an electronic datalogger 
programmed at 1 second intervals; additionally, water levels were also taken manually.  The data was subjected to barometric 
compensation to resolve background atmospheric pressure fluctuations before use in hydrographs and curve-fitting pump test 
analyses. 

MW332D was pumped at a rate of 0.26 L/min until maximum available drawdown was reached at 3,614 seconds (approximately 
60 mins).  To prevent the water level in the well from being lowered to the pump intake, the pump was shut off and recovery 
period was initiated at 3,614 seconds.  The well recovered to 0.14 m below its initial water level (>90% recovery) and stabilized 
after approximately 60 mins into the recovery period.   

The pump test data was analyzed using Aqtesolv Pro. V.4.5 software package.  The semi-log plots showing drawdown versus 
time, as well as the results of detailed data analysis are included in Appendix D.   

The maximum drawdown during the test was 1.33 m at MW332D.  The Transmissivity of the bedrock, based on the confined 
Cooper-Jacob analytical solution, was 9.53E-07 m2/s. The K-value of the bedrock (1.3E-07 m/s) is calculated based on 
Transmissivity and a uniform saturated aquifer thickness of 7.3 m, which is comparable to the SWRT results.   

3.4 Groundwater Quality 

To assess the suitability for discharging pumped groundwater into the sewers owned by the town of Oakville during dewatering 
activities, one (1) groundwater sample was collected from monitoring well MW332D on August 30, 2024 using a peristaltic pump.  
Prior to collecting the noted water sample, approximately three (3) standing well volumes of groundwater were purged from 
the referred 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 Laboratory, a CALA certified independent laboratory in 
Mississauga, Ontario. Analytical results are provided in Appendix E. 

Table 3-3 summarizes exceedance(s) of the Town of Oakville Storm (Table 1) and the Halton Sanitary and Combined (Table 2) 
Sewer Use By-Law parameters. 

When comparing the chemistry of the collected groundwater samples to the Town of Oakville Storm Sewer Discharge Criteria 
(Table 1), there were no parameter exceedances to be reported  

When comparing the chemistry of the collected groundwater samples to the Halton Sanitary and Combined Sewer Discharge 
Criteria (Table 2), the following parameters reported an exceedance: Total Manganese (Mn).   

Reporting detection limits (RDLs) were below the Sewer Use By-Law parameter criteria of Tables 1 and 2. 

Based on the environmental sampling, exceedances of O.Reg.153/04 were found in the overburden for PHCs and BTEX, VOCs, 
PAHs and metals and treatment should be planned to treat these parameters. 
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Based on Phase Two O. Reg. 153 groundwater check, there were no parameter exceedances against the Town of Oakville 
Storm Sewer Drainage Discharge Criteria (Table 1).   

Based on Phase Two O. Reg. 153 groundwater check, there were no parameter exceedances against the Halton Sanitary and 
Combined Sewer Discharge Criteria (Table 2).   

Table 3-3: Summary of Analytical Results 

Parameter Units 

The Town of Oakville 
Stormer Sewer 
Discharge Limit 

(Table1) 

Halton Sanitary and 
Combined Sewer 
Discharge Limit 

(Table 2) 

Concentration 
MW332D 

August 30, 2024 

Total Manganese (Mn)  µg/L 5,000 50 180 

 
Bold – Exceeds Halton Sanitary and Combined Sewer Discharge Limit (Table 2). 
Bold & underlined – Exceeds The Town of Oakville Storm Sewer Discharge Limit (Table 1). 
 
For the short-term dewatering system (construction phase), it is anticipated that TSS levels and some other parameters (for 
example, Total Metals) 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 the long-term dewatering discharge to the sanitary sewer system (post-development phase) and based on the water quality 
test results, the water is suitable to be discharged without a treatment system. 

For the long-term dewatering discharge to the storm sewer system (post-development phase) and based on the water quality 
results, it is recommended to implement a suitable pre-treatment, as required. 

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 The Town of Oakville will be required prior to releasing dewatering 
effluent. 

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

The dimensions of the three (3) proposed development blocks (1, 2, and 4, see Appendix G) to support the dewatering assessment are summarized in Table 4-1 below. 

Table 4-1 Building Dimensions for Dewatering Assessment 

Input Parameter Block 1 Block 2 Block 4 Units Notes 

Number of Subgrade 
Levels 

3 Levels 3 Levels 4 Levels - 
Based on architectural drawings (Graziani and Corazza 
Architect, 2024) Cross Section (Drawing No. A501) 

Ground Elevations 105.76 104.99 103.98 masl 
Based on the ground elevations of the nearest boreholes 
/Monitoring wells 

Groundwater Elevation 103.74 103.77 102.5 masl 
Highest shallow groundwater elevation measured at the 
nearest monitoring wells plus 1 m 

Top of Slab Elevation 95 95 92 masl 
Based on architectural drawings (Graziani and Corazza 
Architect, 2024) Cross Section (Drawing No. A501) 

Lowest Footing 
Elevation 

93.5 93.5 90.5 masl 
Assumed to be approximately 1.5 m below the top of slab 
elevation 

Short-Term Dewatering 
Elevation Target 

92.5 92.5 89.5 masl 
Assumed to be one (1) meter below the lowest foundation 
elevation. 

Long-Term Dewatering 
Elevation Target 

94.5 94.5 91.5 masl Assumed to be 0.5 m below the lowest top slab elevation 

Excavation Area 
(Length x Width) 

16,964 
(135.6 x 125.3) 

15,166 
(138.5 x 109.5) 

10,227 
(114.8 x 89.1) 

m2  
(m x m) 

Approximate area (length x width) of Site for the proposed 
development 



EXP Services Inc. 
420 and 468 South Service Road East, Oakville, Ontario 

Hydrogeological Investigation 
GTR-23006348-D0 

 October 2, 2024 

 16 

 

 

 
 

 

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 

Where: 

Qw = Rate of pumping (m3/s) 

X = Length of excavation (m) 

K = Hydraulic conductivity (m/s) 

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’s 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. 

4.2 Cooper-Jacob’s Radius of Influence 

The radius of influence (Rcj) for the construction dewatering was calculated based on Cooper-Jacob’s 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’s formula as follows: 

R𝑐𝑗 = √2.25𝐾𝐷𝑡/𝑠 

Where: 

Ro = Estimated radius of influence (m) 

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

K = Hydraulic conductivity (m/s) 

S = Storage coefficient  

t = Duration of pumping (s) 
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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 25 mm precipitation event was utilized for estimating the stormwater volume.  The calculation of the stormwater volume is 
included in Appendix F. 

The estimate of the stormwater volume only accounts for direct precipitation into the excavation. The dimensions of the 
excavation are considered in the dewatering calculations. Runoff which originated outside of the excavation’s footprint is 
excluded and it should be directed away from the excavation. 

During precipitation events greater than 25 mm (ex: 100-year storm), measures should be taken by the contractor to retain 
stormwater onsite in a safe manner to not exceed the allowable water taking and discharge limits, as necessary.  A two (2) and 
a one hundred (100) year storm event over a 24-hour period are 56.5 and 122.6 mm (refer to Appendix F). 

4.4 Results of Dewatering Rate Estimates 

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 F. 

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

Based on the assumptions provided in this report, the results of the dewatering rate estimate can be summarized as follows: 

Table 4-2 Summary of Construction Dewatering Rate 

Parameters Unit Block 1 Block 2 Block 4 

Dewatering Flow Rate without Safety 
Factor  

m3/day 

82 80 76 

Dewatering Flow Rate with Safety 
Factor of 2  

165 161 152 

Area  m2 16,964 15,166 10,227 

Precipitation  
(25 mm) 

m3 425 379 256 

Dewatering Flow Rate with Safety 
Factor of 2 including 25 mm rain 

event. 
m3/day 590 540 407 

 

The peak dewatering flow rates does not account for flow from utility beddings and variations in hydrogeological properties 
beyond those encountered during this investigation. 
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Local dewatering may be required for pits (elevator pits, sump pits), if these extend deeper than the dewatering target. Local 
dewatering is not considered to be part of this assessment.  Dewatering estimates should be reviewed once the pit dimensions 
are available. 

Local dewatering may be required for pits (elevator pits, sump pits, raft) and for localized areas with permeable, soft, or wet soil 
conditions. Local dewatering is not considered to be part of this assessment, but contractor should be ready to install additional 
system to manage such conditions.  Dewatering estimates should be reviewed once the pit dimensions are available. 

All grading around the perimeter of the excavation should be graded away from the shoring the systems and ramp/site access 

to redirect runoff away from excavation.   

The dewatering assumptions are based on using shoring system without open cuts and sloped excavations. 

If groundwater cutoff systems (ex: caisson walls, sheet piles) are installed, these should be designed for maximal hydrostatic 

pressure for shallow and deep water levels, without dewatering on the outer side of the groundwater cutoff.  Soldier pile and 

lagging and caisson wall systems should be designed to account for shallow groundwater conditions and take into consideration 

that dewatering systems may not provide fully dewatered soil conditions. 

If groundwater cutoff systems are used for decreasing long-term dewatering rates, these should be designed as permanent 

structures to cutoff groundwater inflow in the long-term.  All perforations should be sealed permanently (ex: tiebacks, breaches, 

and cold joints) with no leakages and inspected.  Fillers should extend into low permeability deposits (ex: sound bedrock or till) 

to cutoff groundwater from water bearing zones.  Inspections should be conducted to confirm the depth of low permeability 

deposits along shoring system and that fillers are keyed into low permeability soil deposits. 

All grading around the perimeter of the construction Site should be graded away from the shoring the system. 

The contractor is responsible for the design of the dewatering systems (depth of wells, screen length, number of wells, spacing 
sand pack around screens, prevent soil loss etc.) to ensure that dry conditions are always maintained within the excavation at 
all costs. 

Dewatering should be monitored using dedicated monitoring wells within and around the perimeter of the excavation, and these 
wells should be monitored using manual measurements and with electronic data loggers; records should be maintained on site 
to track dewatering progress. Discharge rates should be monitored using calibrated flow meters and records of dewatering 
progress, and daily precipitation as per MECP requirements should be maintained. 

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. 

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 F.  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.  

Based on the assumptions provided in this report, the estimated sub-drain discharge volumes are summarized in Appendix F. 
Seasonal and daily fluctuations are expected.  These estimates may be affected by hydrogeological conditions beyond those 
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encountered at this time, fluctuations in groundwater regimes, surrounding Site alterations, and existing and future 
infrastructures. 

For the design of 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 

 
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 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.   

4.5 MECP Water Taking Permits 

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 is more than 50 
m3/day but less than 400 m3/day , then an online registration in the Environmental Activity and Sector Registry (EASR) with the 
MECP will be required. If groundwater dewatering rates onsite exceed 400 m3/day, 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 
EASR water taking limit of 400 m3/day would apply to groundwater takings of each dewatered work area only, excluding 
stormwater.  

The dewatering estimates for all development blocks (i.e., 1, 2 and 4) including a safety factor of 2 are greater than 50 m3/day 
and less than 400 m3/day as shown in Table 4-2. 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 for each development block. 

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 PTTW/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. 
 

Parameters Unit Block 1 Block 2 Block 4 

Dewatering Flow Rate without Safety Factor 

m3/day 

59 58 57 

Dewatering Flow Rate with Safety Factor of 1.5 89 87 86 
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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 m3/day, 
then an application for a Category 3 Permit to Take Water (PTTW) will be required from the MECP. 

Based on the dewatering estimates for all development blocks (i.e., 1, 2, and 4) shown in Table 4-3 with a safety factor of 1.5 
greater than 50 m3/day, a Category 3 Permit to Take Water (PTTW) will be required to facilitate the post-development phase of 
each development block. 

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 
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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5 Environmental Impact 

5.1 Surface Water Features 

The Site is within the West Lake Ontario Shoreline. No surface water features exist onsite.  .The nearest surface water features 
include Morrison Creek and Sixteen Miles Creek, located about 300 meters northeast and 1,150 meters southwest of the Site 
boundary respectively. Lake Ontario is approximately 2.3 km from the Site boundary to the southeast 

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

5.2 Groundwater Sources 

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

5.3 Geotechnical Considerations 

As per the MECP technical requirement for PTTW and EASRs, 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. 

5.4 Groundwater Quality 

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

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. 

For the Short-term (construction) discharge to the Sanitary/Storm sewer system (post-development phase) and based on the 
water quality results, it is recommended to implement a suitable pre-treatment, as required. 

For the long-term (post construction) dewatering discharge to the storm sewer system (post-development phase) and based on 
the water quality results, it is recommended to implement a suitable pre-treatment, as required. 

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 Town of Oakville will be required prior to releasing dewatering effluent. 

The Environmental Site Assessment Report(s) shall be reviewed for more information on the groundwater quality conditions at 
the Site. 
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5.5 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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6 Conclusions and Recommendations 

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

• When comparing the chemistry of the collected groundwater samples to the Town of Oakville Storm Sewer Discharge 

Criteria (Table 1), there were no parameter exceedances to be reported. 

• When comparing the chemistry of the collected groundwater samples to the Halton Sanitary and Combined Sewer Discharge 

Criteria (Table 2), the following parameters reported an exceedance: Total Manganese (Mn).  

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

in development block 1, 2, and 4 are approximately 590 m3/day, 540 m3/day and 407 m3/day respectively. These are the 

rates which will be required to be discharged to the municipal sewer system. 

• The estimated MECP short-term (construction) dewatering rate for proposed construction activities in development block 

1, 2 and 4 are approximately 165 m3/day, 161 m3/day and 152 m3/day respectively . As these dewatering flow rate estimates 

are between 50 m3/day and 400 m3/day, an EASR will be required to facilitate the construction dewatering program for each 

development block. 

• The estimated long-term (post-construction) dewatering rate for development blocks 1, 2 and 4 are estimated to be 

approximately 89 m3/day , 87 m3/day and 86 m3/day respectively.  A category 3 PTTW will be required to facilitate the post 

construction development phase for each Block as their long-term dewatering rates are above 50 m3/day. 

• The construction and post-construction dewatering rate estimates are based on the assumptions outlined in this report. Any 

variations in hydrogeological conditions beyond those encountered as part of this preliminary investigation may significantly 

influence the discharge volumes. 

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

example, Total Metals) 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 the long-term dewatering discharge to the sanitary sewer system (post-development phase) and based on the water 

quality test results, the water is suitable to discharge without a treatment system.  

• For the long-term dewatering discharge to the storm sewer system (post-development phase) and based on the water 

quality results, it is recommended to implement a suitable pre-treatment as required. 

• As per the MECP technical requirement for PTTW and EASRs, 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. 

• An agreement to discharge into the sewers owned by The Town of Oakville will be required prior to releasing dewatering 

effluent. 

• The EASR registration allows construction dewatering discharge of up to 400 m3/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 
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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. 

• 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. They 
assume 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. 
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Appendix A – MECP WWR Summary Table 
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Appendix B – Borehole Logs 
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Appendix C – SWRT Procedures and Results 
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Appendix D – Pumping Test Results 
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Appendix E – Laboratory’s Certificates of Analysis 
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Appendix F – Construction and Post-Construction Flow Rate Calculations 
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Appendix G – Architectural Drawings 

  


