
 
 
  

  

Appendix B Initial Hydrogeological Study-



Initial Hydrogeological Study 

The study also calculated the estimated potential water taking needs associated with 
the tunnel.  The estimated upper range of taking would be in the range of 2,100 m3/day. 

As part of the West Trunk Sewer project, direct testing of the bedrock quality and 
hydraulic properties were conducted.  Based on their report, the potential groundwater 
inflow rate for tunnels in shale bedrock can range between 900 L/min for a 9.8 km 
length of 2500 mm diameter tunnel (Golder and Associates, 2012).  This corresponds to 
a groundwater infiltration rate of between 1,296 to 6,192 m3/day, for the entire length of 
the tunnel. 

The West Trunk Sewer project is currently under construction. Based on preliminary 
information, the water taking needs have been well below the 4,300 L/min. Water taking 
requirements are reported to be relatively minor with the exception of two areas that are 
experiencing relatively higher inflows. 

With the construction of the Herridge Feedermain south of the study area, it is reported 
that over the majority of the project, the seepage into the shafts and tunnel was minor 
and dewatering was achieved by sumps within the shafts. With respect the Hanlan 
Feedermain, it appears that groundwater control was again relatively limited, with the 
exception of a caved shear zone, where groundwater inflow was estimated to be in the 

range of 50 to 70 L/min. 

Groundwater taking will only be required during the construction of the proposed works. 
Once constructed, no active dewatering is proposed.  Therefore, the potential for 
impacts are considered to be primarily associated with the construction activities. 

Post Construction 

Post-construction, the potential for impacts would results from preferential pathways 
created by the sewer installation. In this particular case, the preferential pathway 
associated into the works is associated with the outside wall of the pipe and/or leaks of 
groundwater into the pipe. 

The potential for post construction impacts due to the proposed works is considered low 
due to the construction methodology and nature of the shale bedrock. Based on the 
installation and grouting of the sewer pipe, the potential for preferential flow along the 
pipe is considered very low. 

During Construction 

During dewatering, there are potential effects that can be caused within the radius of 
influenced described in Sections 4.1 and 4.2.  These unwanted effects could include: 

 Ground settlement 

 Depletion of groundwater supplies or interference effects 

 Induced recharge from surface water 



 A reduction of surface water flows 

 Expansion of existing contaminant plumes 

 

These effects can be mitigated through the controlled extraction of the water, controlled 
discharge of extracted water, and by selection of the construction and dewatering 
methods based on the site-specific geotechnical and hydrogeological data. 

As a mitigative measure, it is recommended to implement a monitoring program to 
assess the potential changes that may cause impact.  Such a monitoring program 
should identify the potential receptor and acceptable level of change with corresponding 
contingency measures to address potential impacts.  By identifying the potential 
changes to the system prior to realization of impacts at a receptor, changes to the 
program can be made to ensure no impacts are realized, or that the impacts are 
mitigated. 

Summary of Findings 

 The overburden geology in the study area can be generalized as consisting 
primarily of: 1) low permeability clayey silt or silty clay till,  2) low permeability fine 

grained lacustrine deposits, 3) low to high permeability alluvial deposits with the 
possibility for sand and gravel layers. 

 The bedrock geology is comprised of two sedimentary formations consisting of 
shale: 1) Queenston Formation, and 2) Georgian Bay Formation. 

 The hydraulic conductivity reported for the silt and clay till unit could range 

between 1x10-5 m/s and 1x10-9 m/s.   This unit is likely to dominate the areas 
between any river or creek crossings.  For the purposes of dewatering estimates, 
the hydraulic conductivity of 1 x 10-6 has been assigned to this unit. 

 The weathered portions of the shale bedrock is reported to have a hydraulic 
conductivity ranging between 2.4x10-5 and 5.1x10-6 m/s.  For the purposes of 
dewatering estimates, the hydraulic conductivity of 1 x 10-5  and 1 x 10-6  m/s has 
been assigned to both shale units and assumes all works within the weathered 
zones. 

 The hydraulic conductivity in the shale bedrock is expected to be primarily 

controlled by the occurrence of secondary porosity features such as fractures, 
joints, and bedding planes.  The occurrence of such features is expected to be 
largely associated with the upper weathered portions of the shale or discrete 
zones. 

 For the purposes of this Study and as an estimate of the upper range of potential 
dewatering requirements, the following  estimates have been derived: 

o During construction activities of the shafts and depending on the 
construction method, dewatering in the range of 1,680 m3/day may be 
required, and 



o During the tunnel construction activities for the tunnel, dewatering in the 
range of 2,100 m3/day may be required, assuming the intersection of 
weathered shale with high fracture density and interconnectivity. 

 Based on experience and practical application, typical dewatering requirements 

will be significantly lower for the shafts within the Upper Till Plains and tunnel 
through the “unweathered” shale bedrock. 

 In the Credit River Valley, the requirement for construction in overburden 
deposits (including the potential occurrence of coarse granular deposits), will 
likely need to consider technologies that provide hydraulic separation (i.e., 

hydraulic cut off technologies).  As such, dewatering estimates within this area 
has not been estimated at this time. 

 Based on the dewatering estimates, a Category 3 PTTW will be needed to 
support the construction of the shafts and tunnel portions.   

 The area properties are reported to be supplied with municipal water that obtains 
its water from Lake Ontario. 

o There are no WHPAs or IPZ within the study area, and thus no identified 
Significant Drinking Water Threats associated with the project. 

o Based on the MOE records, potential water supply wells were identified 
within 500 m of the project area.   

o The radius of influence caused by the dewatering for the shaft excavation 
and tunnel boring is expected to be in the range of 5 m to 330 m.  At the 
estimate of typical dewatering requirements, the radius of influence is 
expected to be in the range of 30 m to 105 m.   

 

Based on this Initial Hydrogeological Investigation the potential for impacts or 
interference with water resources is considered to be low due to: 

 hydrogeological setting,  

 estimated radius of influence of potential dewatering activities,  

 depths of the proposed works,  

 the provision of municipal water supply within the study area, 

 absence of municipal supply wells,  

 and the proposed implementation of site-specific investigations and mitigative 
measures supported by a monitoring program with trigger levels and contingency 

measures. 

Implications Regarding Route Selection 

Based on the findings of these initial investigations, there is no specific hydrogeologic 
information that would alter the route selection.  The following reasons provide the 
primary rationale: 

 



 The bedrock system is considered to behave similarly throughout the study 
area.  There are no specific know bedrock systems or features that would 
be avoided through route selection. 

 The primary hydrogeologic system that may pose more logistical 
constraints and require increased mitigative or monitoring measures is the 
Credit River Valley system.  However, based on the sewer alignment from 
east-west and the north-south orientation of the Credit River Valley, there 
is no specific alignment that would result in by-pass of this feature. 

 In general, the variation in geologic media is oriented in a north-south 
direction (such as creek crossings and bedrock contacts) that extend 
beyond the study area.  As such, variation in the east-west alignment is 
considered to have only minor influence on conditions encountered. 

 

Recommendations 

This information gathered as part of this desktop Study is considered provide 
preliminary information to support initial project planning, the Environmental 
Assessment, and guide more detailed investigation that will be required to support 
permitting and design.   

Once it is confirmed that the project is viable, it is recommended that further 
investigation and hydrogeological support include (but not be limited to) the following: 

 Direct investigation of the subsurface media, such as 
o Grain-size analyses, 
o Hydraulic testing (slug tests and/or pumping tests), 
o Bedrock coring and documentation of RQD and fracture occurrence/nature, 
o Water quality testing 

 A door-to-door survey for private wells that may be suspected to occur within the 

area of influence. 

 A Phased ESA to confirm water and/or soil quality in areas where environmental 
impacts may be present and influenced by dewatering. 

 Review of the project design and planned construction methodologies to assess 

the potential water taking and potential for impacts. 

 Review of the planned dewatering program and development of mitigative 
measures. 
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1. INTRODUCTION  

GM BluePlan Engineering Limited (GM BluePlan) has been retained by the Regional Municipality of Peel to 
conduct a Municipal Class Environmental Assessment (EA) for East to West Diversion sewer trunk (i.e., 
sewage main) in the City of Mississauga, Ontario.  As part of the decision making process, a short list of 
alternative sewer alignments has been proposed.   Figure 1 is a Study Area Location map that highlights the 
project area and potential sewer alignment routes.   

 

This Initial Hydrogeological Study utilizes existing information to characterize the hydrogeological conditions in 
the area of the proposed works and assess the potential for impacts or interference that may occur due to the 
project.  In addition, this Study evaluates the nature of the proposed works relative the hydrogeological 
conditions to assess the potential requirements and/or further investigations that may be required to support 
the project. 

 

1.1 Background 

As part of the tasks for the Municipal Class EA, GM BluePlan has identified a potential sewer alignment for the 
gravity sewer extension designed to divert flow from the East Sanitary Sewer Trunk to the West Sanitary 
Sewer Trunk system.  The alignment is expected to consist of a 2400 mm sewer main that will connect at the 
East Sewer Trunk near Etobicoke Creek at an estimated elevation of ±159 masl.  The western connection is 
planned to occur at the Creditview Road Trunk Sewer at an estimated elevation of ±145 masl.  As displayed on 
Figure 1, there are a number of potential routes that will be considered to facilitate this East to West diversion.  
The project is considering a tunneling approach through the bedrock and overburden at a depth range of 
between 8 to 50 m below ground surface.  The majority of the route would be tunneled through the bedrock 
while approximately 15% of it would be in unconsolidated overburden.  To complete the tunnelling, vertical 
service shafts are proposed to be installed at approximately 1.5 to 2 kilometre intervals along the route. 

 

This potential alignment consists of two major west to east transects and several potential north to south 
routes.  The two major routes for the west to east alignment include: 

 

 Old Derry Road from Old Creditview Road eastward to Mavis Road continuing along Derry Road West 
to just beyond Bramalea Road.   

 Along the northern side of Highway 401 from Creditview Road to just west of McLaughlin Road, then 
along Courtney Park Drive West eastwards to Kennedy Road.   

 

  

Regional Municipality of Peel 

 Initial Hydrogeological Study – East to West Wastewater Diversion Class EA  

City of Mississauga  

Regional Municipality of Peel  
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Between these two east-west alignments, there are several north to south options.  The north to south 
transects include the following:  

 Creditview Road,   

 Old Creditview Road, 

 a potential route that crosses the Credit River Valley near Sanford Farm that is bordered to the north 
by Old Derry Road, to the west by Old Creditview Road, and to the south by Highway 401.  

 Hurontario Street,  

 Maritz Drive, and 

 Kennedy Road. 
  

Figure 1 shows the potential sewer alignments across the study area. 

1.2 Purpose and Scope of Work 

The purpose of this Initial Hydrogeological Study is to utilize existing information to characterize the 
hydrogeological conditions in the area of the proposed works and assess the potential for impacts or 
interference that may occur due to the project.  In addition, this Study evaluates the nature of the proposed 
works relative the hydrogeological conditions to assess the potential requirements and/or further investigations 
that may be required to support the project.   
 
The tasks conducted as part of this Study include the following: 

 

 Review of available geologic and hydrogeologic information for the subject property and surrounding 
area including, but not limited to, topographical and geological maps; borehole logs; and area 
hydrogeological reports; 

 Desktop survey of water wells within 500 m of the subject property from available Ministry of the 
Environment and Climate Change (MOECC) water well records (WWR) to address any potential 
impacts to existing groundwater users; 

 Review of applicable Source Water Protection reports including the Toronto & Region Source 
Protection and Credit Valley Source Protection in order to locate any well head protection areas or 
conflict with requirements under the Clean Water Act; 

 Review of applicable watershed and sub-watershed studies for the Etobicoke and Mimico Watershed, 
and the Credit River Watershed; 

 Assess the potential construction dewatering requirements; 

 Assess the potential need for a Permit to Take Water under the Ontario Water Resource Act (OWRA); 

 Review the proposed works as they relate to the hydrogeological conditions in the area to assess the 
potential for impacts; 

 Review the hydrogeological conditions and identify any specific features that may alter route selection; 
and 

 Provide recommendations to support site specific investigations and continued project development.  

1.3 Source of Information – Reference Material 

The following is a list of documents that have been referenced in the preparation of this Hydrogeological Study. 

 

Barnett, P. J., Sharpe, D. R., Russell, H. A., Brennad, T. A., Gorrell, G., Kenny, F., et al. (1998). On the origin 
of the Oak Ridges Moraine. Canadian Journal of Earth Science, 35, 1152-1167. 

Chapman, L. J., & Putnam, D. F. (1984). Physiography of Southern Ontario (Vol. 3). Ontario Geological 
Survey, Special Volume 2. 
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Coffey Geotechnics. (2012). Preliminary Geotechnical Investigation, Zone 1 Interconnecting Watermain, 
Bronte Creek Provincial Park, Burlington, Ontario.  

Conestoga Rovers and Associates. (2013). Hydrogeological Assessment Winston Park West, Oakville.  

Credit Valley Conservation Authority. (2015). Proposed Updated Approved Assessment Report: Credit Valley 
Source Protection Area Volume 1 of 2.  

Golder and Associates. (2012). Geotechnical Baseline Report - Detail Design and Contract Administration for 
the West Trunk Sewer, Project 08-2205 Region of Peel, Ontario.  

Holysh, S. (1995). Halton Aquifer Management Report: Phase 1 - Background Hydrogeology.  

Karrow, P. F. (2005). Quaternary geology of the Brampton area. Ontario Geological Survey. 

Lee, P. K., & ESG International. (2002). Shale Resources Review Final Report Technical Report Appendix. 
City of Brampton. 

Natural Resources and Forestry. (2013, July 2). www.ontario.ca. Retrieved May 2015, from Government of 
Ontairo. 

Ontario Geological Survey. (2010). Surficial geology of Southern Ontario. Miscellaneous Release - Data 128-
REV. Ontario Geological Survey. 

Ostry, R. (1979). Hydrogeology of the IFYGL Forty Mile and Oakville Creeks Study Areas. Ministry of the 
Environment Water Resources Report 5b. 

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

Toronto Region Conservation. (2010). Etobicoke and Mimico Creeks Watersheds Technical Update Report.  

 

2. GEOLOGICAL AND HYDROGEOLOGICAL SETTING 

2.1 Physical Setting 

2.1.1 Physiography 

The study area is situated along the boundary of two different physiographic regions in Southern Ontario 
(Chapman & Putnam, 1984).  The northern most portion of the study area is known as the Peel Plains, which 
contacts the South Slope partially along Derry Road.  The Peel Plains region is characterized as a fairly flat to 
gently rolling plain that gently dips towards Lake Ontario to the south.  The surficial deposits are clay dominant 
and thinly overlay a dense limestone and shale rich till. The region is theorized to have been formed by glacial 
meltwater pooling between an ice sheet in the north and the terminal Trafalgar Moraine which lies to the south 
of the study area.  The plain has been incised shallowly by numerous creeks and rivers that flow in an 
approximate north-west to south-east direction. 

 

The South Slope physiographic region represents the southern slope of the Oak Ridges Moraine.  The Oak 
Ridges Moraine acts as a drainage divide between water flowing north into Lake Simcoe from water that flows 
south into Lake Ontario.  The South Slope is described as a gently rolling till plain dotted with numerous 
drumlins that are oriented upslope (Chapman & Putnam, 1984).  A map of the physiography of the study area 
is included as Figure 2. 

 

The potential sewer alignment crosses two separate watersheds, with the Credit River Watershed lying along 
the western portion of the study area, and the Etobicoke and Mimico Creek Watershed to the east.  The divide 
between watersheds runs north-west to south-east roughly along and parallel to Hurontario Street (Highway 
10).  The Credit River Watershed is a large watershed that has a drainage area of over 1,000 km2.  The major 
tributary originates just north of Orangeville, Ontario and then flows southerly towards its terminus at Lake 
Ontario near Port Credit. The watershed is divided into three zones, the upper zone, the middle zone, and the 
lower zone.  The study area lies in the lower zone of the watershed.  Fletcher Creek is a sub-watershed of the 
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Credit River and is also found in the Study Area.  The Fletcher Creek system has its headwaters in the City of 
Brampton near Mayfield Road and terminates at the Credit River just south of Highway 401 in the City of 
Mississauga.  Figure 3 shows the watershed boundaries across the study area. 

2.1.2 Topography 

The topography of the study area provides fairly low relief with the majority of elevation changes occurring 
along the creek and river cuts located along the western and eastern edges of the study area.   The elevation 
ranges from approximately 200 masl in the central area to a low of between 165 and 170 masl in the river 
valleys.  The gently rolling topography dips towards the Lake Ontario basin to the south.   

2.1.3 Land Use and Water Use Overview 

The western portion of the study area covers the majority of the Meadowvale Village District.  This area is 
urban and fully developed with a mix of commercial, residential, greenbelt, and parkland.  These developments 
are reported to be serviced with municipal water and municipal wastewater systems.  Meadowvale 
Conservation Area (MCA) borders the study area in the west to the north of Old Derry Road West, and is a mix 
of green space, walking trails, Credit River access, and parkland.  South of MCA and bordering Old Derry 
Road is the private undeveloped land known as the Sanford Farm.  The farm has a mix of crop field and green 
space that lies on both sides of the Credit River between Old Derry Road West and Highway 401.  The working 
status of this farmland is unknown at this time.  The Derrydale Golf Club is situated on the north side of Derry 
Road just to the east of McLaughlin Road and is a public golf course that covers approximately 21 hectares.  A 
search under the MOECC Database for a Permit to Take Water record for this golf course returned no result 
and the Water Well Record database does not show any record of a well at this location. 

 

Lying directly to the east is the Gateway District, which is urbanized and consists of mostly light industrial and 
business commercial developments.  Pearson International Airport borders the eastern edge of the study area 
offset from Derry Road to the south.  The study area is fully developed and all properties have access to 
municipal water and sewage services.  The MOECC Water Well Record search identified a large number of 
potential domestic use wells in the search radius for the study area.  Many of these records dated from the 
1950’s and 1960’s.  It is assumed that most, if not all, have been abandoned due to the introduction of 
municipal water and sewage services.   

 

However, the actual use of these wells is unknown and the potential does exist for these wells to be used.  
Therefore, it is recommended that once a final route is selected, a door-to-door survey be conducted in the 
areas where historic wells are suspected in order to confirm their potential existence and/or use.   

 

2.2 Overburden Geology 

The overburden consists of Quaternary aged sediments that were deposited over the previous 125,000 years 
and present a detailed record of glacial and interglacial time periods.  The most recent glaciation was the 
Wisconsinian Glaciation and the maximal ice advance occurred approximately 18,000 years BP with the final 
glaciers retreating from the area about 10,000 yr BP.  This cyclical advancing and retreating of massive ice 
sheets has left a heterogeneous mix of overburden deposits.   

 

Figure 4 is a map based on the Ontario Geological Survey that illustrates the study area surficial geology 
which is heavily dominated by low permeability silt, clay and silt till of the Halton Formation (Ontario Geological 
Survey, 2010).  Modern and historic alluvial deposits have been mapped along the western and eastern edges 
of the study area that closely follow the Credit River and Etobicoke Creek waterways.  

 

To confirm the site specific geology, a review of the MOECC water well records was completed.  A high 
volume of records were returned for the 500 m search radius around the proposed alignment.  A summary of 
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the available well records is provided in Table 1.  Figure 6 represents the search radius and results for the well 
record search. 

2.2.1 Modern Alluvial Deposits 

Along the western edge of the area is the Credit River, which has been extensively mapped and consists of an 
incised channel that dissects Halton Till and assorted terrace sediments (Karrow, 2005).  The Credit River 
follows an ancestral buried valley that has been mapped between Norval and Meadowvale Village with 
estimated maximum depths of 60 m.  This valley system is incised into the underlying Ordovician shale and 
partially infilled with modern alluvium.  This alluvium has been described as undifferentiated gravels, sands, 
silts, and muck (Karrow, 2005).  This sequence ranges in thickness from between 5 m to over 30 m in some 
sections.    

 

The Fletcher Creek waterway which lies directly to the east of the Credit River waterway crosses Derry Road 
between McLaughlin Road and Martz Drive and meanders southwesterly until it joins the Credit just south of 
Highway 401 near Creditview Road.  According to the Fletcher Creek Subwatershed Plan, the overburden 
beneath the watershed is comprised of a complex series of interbedded silty to clayey tills with some sand and 
silty to clayey glacioulacustrine sediment layers.     

 

The Etobicoke Creek also follows an ancestral valley system that has subsequently infilled with modern and 
historical alluvium (Toronto Region Conservation, 2010).  Borehole records from the Government of Ontario 
Geotechnical Boreholes record show surface deposits of less than 2 m depth overlying the shale bedrock to 
the south and north of Derry Road (Natural Resources and Forestry, 2013).   

 

Spring Creek lies along the easternmost section of the study area and joins up with Etobicoke Creek just south 
of Derry Road along the western border of Pearson International Airport.  According to cross-sections done by 
the Toronto Regional Conservation Authority (TRCA) for the Etobicoke and Mimico Creeks Watershed 
Technical Report, there is a possibility of encountering some of the Oak Ridges Aquifer Complex (ORAC) and 
sands of the Thorncliffe Formation underlying the Halton Till (Toronto Region Conservation, 2010).  The 
expected thickness of the ORAC and Thorncliffe is less than 1 m. These units pinch out to the west and are not 
expected to be encountered west of Spring Creek. 

2.2.2 Lacustrine Deposits 

The glaciolacustrine deposits from glacial Lake Peel are silt and clay, generally in laminated sheets less than 
1.0 m in thickness and are concentrated in low lying topographical areas.  These deposits are generally 
considered to have very low permeability and function as an aquitard.  Hydraulic conductivity values in the fine 
grained lacustrine deposits are around 1 X 10-8 m/sec.   

2.2.3 Halton Till Deposits 

The elevated area between the Credit River and Etiobicoke Creek water courses is relatively flat terrain that is 
classified as Halton Till with a possible thin veneer of glaciolacustrine sediments in the low-lying areas.  The till 
is described as sandy silt to clayey silt till with shale and siltstone clasts (Karrow, 2005).  The Halton Till ranges 
in thickness from 0m to 10m across the Study area.  Hydraulic conductivity values for Halton Till range 
between 4.8 × 10-5 to 7 × 10-10 m/s (Ostry, 1979).  The Halton Till is characterized by slow infiltration rates and 
is considered poorly drained.  

 

Till deposits were observed in the water well record search across the study area, ranging in thickness from 1 
to 7 m in some instances.  Sand and trace gravel pockets were identified within the till and are expected to be 
isolated lenses that could yield relatively significant volumes of groundwater if intersected.   
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2.3 Bedrock Geology 

According to the Ontario Geological Survey Bedrock map, the overburden rests on two sedimentary bedrock 
formations of Ordovician age.  The older Georgian Bay Formation is described as dark grey or olive shale that 
has some thin beds of limestone and siltstone. It has an estimated thickness of 175 m and outcrops along the 
Etobicoke Creek and lower Credit River.  The Queenston Formation which overlies the Georgian Bay 
Formation is described as red mudstone and siltstone interbeds with thin limestone layers occurring 
sporadically. The estimated maximum thickness of the formation is 140 m and outcrops along the Credit River 
north of the study area.  The contact between these two formations is expected to lie in the study area, 
particularly in the Credit River valley near Meadowvale.   Figure 5 is a map based on the Ontario Geological 
Survey Map 2554 Bedrock Geology of Ontario showing the relevant bedrock units expected to be encountered 
along the potential route. 

 

A review of MOECC water well records near the proposed alignment shows that the bedrock is encountered at 
shallow depths near the crossings at the Credit and Etobicoke waterways.  Bedrock was encountered between 
13 m and 20 m below ground surface at sites located adjacent to the Credit River.  Further east along Derry 
Road, the depth to bedrock approached 50 m at points.  The shallowest depth to bedrock occurs near the 
banks of the Etobicoke Creek and range between 1 m and 3 m below ground surface.   

 

The Queenston Formation shale is generally considered to have low permeability; however, the upper 3 m to 6 
m can be weathered and can provide sufficient water for domestic supplies (Ostry, 1979).  The porosity of the 
shale is lowered due to heavy compaction but the presence of secondary porosity in the form of fractures, 
joints, and cleavage planes is common in the weathered zone.  The secondary porosity is reported to decrease 
with depth.  Well yields found in the Halton Region that are screened in the shale range from between 10 L/min 
to 192 L/min (Gore & Storrie et al., 1995).  No discernible difference between rock quality of the Queenston 
Shale and that of the Georgian Bay was recorded in area studies (Golder, 2012).  It is assumed that the 
hydraulic conductivity will be similar in the weathered rock for each unit.  The bedrock is anticipated to be 
relatively non-deformed and gently dipping to the southwest.  

 

2.4 Groundwater Conditions 

The groundwater regime for the study area is controlled by the geological framework described in Sections 2.2 
and 2.3.  The major units that impact the groundwater system are the alluvium deposits that are adjacent to the 
existing surface water features, the Halton Till that is aerially extensive across the study area and acts as an 
aquitard and the thick underlying shale bedrock.  The hydrogeological environment can be further subdivided 
into a regional scale system and a local scale system that is applicable to the study area.   

2.4.1 Regional Hydrogeology 

Groundwater flows from a region of high potential to one of lower potential.  The flow across the study area is 
directed towards the discharge point of Lake Ontario approximately 15 kilometers to the south.  Groundwater 
typically follows the general path of the surface water courses and flow to low lying and major surface water 
features.  In this study area, the inferred regional groundwater flow direction is from the northwest to the 
southeast.  This flow is facilitated through the various aquifer complexes that are found across the Greater 
Toronto area, namely the ORAC, the Thorncliffe Aquifer Complex and the Scarborough Aquifer Complex.   

 

Recharge to the groundwater system is controlled by a combination of permeability, topography, and 
vegetation coverage.  Hummocky terrain that has a higher permeability offers excellent recharge potential, 
while areas that are relatively flat and covered in fine textured till reduce this potential.  Recharge across the 
region is concentrated to the north along the Oak Ridges Moraine and a few small areas scattered across the 
area watersheds.  According to the TRCA, average recharge in the Etobicoke Creek watershed is estimated to 
be approximately 103 mm/year (Toronto Region Conservation, 2010).   
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Discharge of groundwater generally occurs along streams, rivers, lakes, and springs, where the water table 
intersects the ground surface.  This discharge can be variable and is subject to the  quantity of water being 
recharged up gradient.  The major sources of discharge on a regional scale are the river and creeks, and Lake 
Ontario.   

2.4.2 Local Hydrogeology 

At the local scale, the hydrogeology can be divided into overburden and bedrock groundwater regimes.  
Further, the overburden geology can be separated into the Upper Till Plains, which includes the elevated lands 
east of the Credit of River valley (approximate with Mavis/Old Derry Road), and the Modern Alluvium, along the 
Credit River Valley.  

 

Overburden – Upper Till Plains 

The presence of the Halton Till at surface is important since it acts as an aquitard that reduces 
infiltration of precipitation and surface runoff into the groundwater system.  The largely urban 
environment of the study area further reduces the amount of water that can enter the local 
groundwater system and this is evident in the lack of productive water wells found across the area.  
Although the till unit is considered to have low permeability, there are reports of isolated pockets of 
sand and gravel within the Halton formation that could may provide relatively significant yields of 
groundwater.  Additionally, faulting in clay till is possible which can further improve the hydraulic 
conductivity.  These isolated groundwater conditions could occur randomly across the study area.  
Additionally, the glaciolacustrine deposits that make up the Peel Lake sediments are also of low 
permeability and further act to reduce infiltration.     

 

Static water levels have been recorded in the water well records and the range is from a meter above 
ground to just over 18 m below ground surface.  The average from all of the reported well records is 
5.2 mbgs.  Along the relatively high ground between the Credit and Etobicoke Creek, the static water is 
approximately 5 m to 7 m below ground surface.      

 

Overburden – Modern Alluvium (Credit River Valley) 

This alluvium has been described as undifferentiated gravels, sands, silts, and muck (Karrow, 2005).  
This sequence ranges in thickness from between 5 m to over 30 m in some sections.   Along the 
surface water features, discharge is expected and has been noted by TRCA field staff within the 
coarser stream deposits. 

 

Flowing conditions in the sand and gravel deposits found adjacent to the Credit River were 
encountered in the MOECC Water Well search with a volumetric flow rate of between 1 and 2 gallons 
per minute (4.5 to 9.1 L/min).  The sand and gravel beds were encountered at depths of approximately 
18 m to 25 m below ground surface.  Some of the most productive domestic wells occurred in these 
deposits with recommended pumping rates of between 5 and 15 gallons per minute (22.7 to 68.2 
L/min) recorded in the well records.   

 

Although modern alluvium deposits are expected in along the water course in located in the Upper Till 
Plain area (such as Fletcher and Etibocoke Creek), these areas have been included within the 
discussion of the Upper Till Plain based on the limited thickness of alluvium and since proposed works 
would be in the shale bedrock system in these areas. 

 

Bedrock 

Generally, the shale bedrock is considered to have a relatively low hydraulic conductivity with values in 
the range of 10-5 to 10-8 m/s.  The hydraulic conductivity is expected to be controlled by secondary 
porosity features, such as fractures, jointing, or bedding planes.  In some areas, the weathered zone in 
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the shale bedrock can also act as a significant source of water.  Due to the nature of the fractures, the 
hydraulic conductivity in the weathered zone can approach 10-4 m/s (Lee & ESG International, 2002).  
The water well record search indicated a number of examples of water wells encountering confining 
pressure in the shale zone. In certain cases, water was recorded to have risen over 15 m in the well 
casing after drilling through the contact. Recommended pumping rates for domestic wells screened in 
the shale ranged between 1 and 3 gallons per minute (4.5 to 13.6 L/min).   

 

A review of regional hydrogeological assessments was undertaken with a particular interest in isolating 
hydraulic conductivity values for the hydrostratigraphic units of interest, particularly the Halton Till, Peel Plain, 
Alluvial Deposits, Queenston Shale, and Georgian Bay Shale.  A summary of the search results is available in 
Table 3: Summary of Geological Unit Hydraulic Conductivity Measurements (Holysh, 1997).  The 
geometric mean for each of the relevant units is included and was calculated using the mean average.  Where 
a range of values was reported, the midpoint in the range was used in the calculated mean.   

 

2.5 Source Water Protection Plans 

In efforts to protect drinking water supplies across Ontario, a watershed focused collaborative approach to 
preventative water protection was implemented under the Clean Water Act, 2006.  As the study area covers 
two separate watersheds, the Source Water Protection Authority (SWPA) is handled by two different 
committees, namely the Credit Valley Source Protection Authority (CVSPA) and the Toronto and Region 
Source Protection Authority (TRSPA). The purpose of the individual Source Protection Plans (SPP) is to 
protect the existing and future drinking water sources, and to identify potential threats and to design 
safeguards to prevent potential threats from becoming realized.   

 

A review of each of the relevant SPPs has been conducted to assess the potential for impacts or conflict with 
SPP requirements.  In particular the potential routes are compared to the identified protection areas, and the 
activities associated with construction and use compared to the list of Significant Drinking Water Threats. 

 

2.5.1 Credit Valley Source Protection Authority Assessment Report (2015) 

The CVSPA has identified that groundwater and surface water are considered as potential drinking water 
supplies with regards to the SPP.  The only municipal source for drinking water in the City of Mississauga is 
surface water from Lake Ontario.  Currently, there are no intake protection zones (IPZs) or wellhead protection 
areas (WHPAs) that could be impacted by the proposed sewer alignment.   Consequently, no Significant 
Drinking Water Threats would be caused by the proposed project. 

 

2.5.2 Toronto and Region Source Protection Authority Assessment Report (2015) 

In the TRSPA, Lake Ontario is also shown as the sole source of drinking water for the City of Mississauga.  
There is no designated IPZ or WHPA within or adjacent to the study area.  Review of the SGRA for the study 
area concluded that there were no significant areas for groundwater recharge in or adjacent to the study area 
that could be impacted.  Consequently, no Significant Drinking Water Threats would be caused by the 
proposed project. 

 

3. PROPOSED WORKS 

Preliminary plans for the construction of the East to West Wastewater Diversion include tunneling of the 2400 
mm sewer with minimal open cut trenching.  On the eastern most connection at the East Trunk Sewer invert, 
the approximate invert elevation is 159 masl.  The sewer will gravity feed towards the west and connect to the 
Creditview Trunk Sewer invert at an approximate elevation of 145 masl.  Figure 7 displays the Gravity Only 
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Option for the East to West Diversion and includes a bedrock and ground surface profile with details related to 
the estimated depths of construction for the main sewer line.  With trenchless sewer main construction, surface 
disruptions are localized to the launching and receiving areas which are completed with the use of temporary 
vertical shafts.     

 

Early estimates are considering the placement of between seven and nine vertical shaft sites to fall 
approximately every 1,500 to 2,000 meters along the route.  The service shafts will be individually designed to 
provide support for launching and receiving of equipment.   There are several methods for construction of the 
shafts including secant pile, sheet pile, soldier piles, and the use of pre-formed or formed in place walls.  The 
construction method will be determined as part of the design and/or contract tendering/implementation.   

 

The tunnel-boring-machine (TBM) starts from the launching shaft and typically progresses upgrade.  Again, the 
exact methodology of the TBM process, including installation of the 2400 mm sewer will be determined as part 
of the design and/or contract tendering/implementation.  The methods may include progressive pipe 
installation, and/or any combination of bolting, lagging, slats, ribbing or shot-crete to stabilize the tunnel prior to 
sewer pipe installation.   

3.1 Groundwater Control  

Groundwater control will likely be required in the form of dewatering and/or depressurization.  Depressurization 
is used to reduce the potentiometric surface in confined aquifers in order to minimize the risk of heaving in 
open cut floors and to increase stability.  Dewatering is necessary to increase soil cohesion and ease 
excavation of soils and other material.   

 

Depending on the construction methodology selected, groundwater control may be required due to 
groundwater inflow to the shaft and/or the tunnel (which would flow along the tunnel to the shaft).   

 

Methods for controlling groundwater in these applications include: 

 Deep well installation and pumping to dewater in high permeability soils or bedrock, 

 Well point systems under vacuum pressure for shallow groundwater extraction, 

 Eductor well systems for deeper groundwater control in low permeability soils, 

 Trenching and sumps for controlling water in localized areas or at local collection points. 

4. WATER TAKING NEEDS 

4.1 Dewatering of Shafts  

For this Initial Report, it is estimated that between 7 and 9 vertical shafts will be required with final placement 
yet to be determined.  The majority of the shafts will be advanced through overburden deposits and, where 
needed, extended into the underlying bedrock.  At this time it is estimated that the dewatering system will 
mainly consist of conventional sumps in order to control inflow as excavation is completed. In areas where 
granular deposits are encountered, the prevention of groundwater inflow flow may be achieved through the use 
of caisson, or secant pile walls “keyed” into the shale bedrock.   

4.1.1 Inflow to Open Shaft  

In areas of generally low permeability, including the till and areas of weathered shale bedrock, shaft 
construction may be “open”, such that it allows groundwater flow into the shaft.  For the purposes of this initial 
study, it is estimated that structural components of the shaft construction will not inhibit groundwater flow.   
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To provide an estimate of dewatering, the shaft excavation can be used to approximate a large diameter well.  
In this particular case, each shaft can be estimated to act as well in an unconfined aquifer system (Powers et 
al., 2007).    

 
Q =   K (H2 - h2) / [ln (R0 / r)]  

 
Where, 
 
 Q = Pumping flow rate (m3/day) 
 K = Hydraulic conductivity (m/day) 
 H = Initial height of groundwater above the well points (m) 
 h = Target height to be achieved in well points by dewatering (m) 
 R0 = Radius of influence (m)  
 rs = Radius of well or effective radius (m) 

 
Hydraulic Conductivity (K): 

 

This equation assumes a homogeneous porous media.  However, as noted the site geology consists of 
overburden overlying bedrock with the permeability of the bedrock controlled by secondary porosity features, 
including fracture networks.  As discussed previously, the size and connectivity of the fracture networks have a 
significant effect on the hydraulic conductivity (K).  These secondary porosity features can occur discretely, 
and thus K is considered to have the potential to vary by orders of magnitude over limited distances.   

 

Based on background review, the Halton Till overburden has a K in the range of 10-6 to 10-9 m/s.  The shale 
bedrock system is expect to have a K in the range of 10-5 to 10-8 m/s.  To provide an estimate of water taking at 
the higher volumes of those expected, it has been assumed that the entire height of the shaft will have a K of 
10-5 or 10-6 m/s.    
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Initial height of groundwater above the well (H) and target height to be achieved in well by dewatering 
(h): 
 
For these approximate estimates, the height of the water column (i.e., H-h), for the shafts along the Till Plains 
are expected to be in the range of 35 m.        
 
Radius of influence (R0): 

To estimate the radius of influence of this groundwater inflow to the shaft, the shaft can be estimated as a well 
using the equation developed by Sichart and Kryieleis: 
 

𝑅 = 3000 ∗ (𝐻 − ℎ)√𝐾 
 

Where, 
 
 R = Radius of influence (ft) 
 K = Hydraulic conductivity (m/sec)  
 H = Initial height of groundwater above the well points (ft)  
 h = Target height to be achieved in shaft (ft) 

(Powers, Corwin, Schmall, & Kaeck, 2007) 
 

This empirical relationship is an approximation only and is dependent on the hydraulic characteristics of the 
media, whereas the actual radius of influence will be dependent on pumping time.   Assuming a shaft with a 
saturated thickness of 35 m in overburden/shale with an average hydraulic conductivity of 1x10-6 m/sec, the 
estimated radius of influence would be approximately 105 m.   
 
 
Radius of well (rs): 
 
The shaft is expected to be rectangular, and can be estimated as well with an equivalent radius as:   
    
 Rs = a + b /    

 
Where, 
 
 a = trench length = estimated to be 10 m 

b = trench width = estimated to be 10 m 
Therefore,  
 
 rs ~ 6.4 m 
  
 
Therefore, the estimated amount of water takings is calculated by, 
 
 Q = [  K (H2 - h2) / ln (R0 / r)]  

 
Where, 
 
 K = 1 x 10-6 m/s = 0.086 m/day 
 H – h = 35 m 
 R0 = 105 m  
 rs = 6.4 m 
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Therefore, 
 
 Q ~ 120 m3/day 
 
Under the same assumptions, but using a K of 10-5 m/s, the radius of influence increases to approximately 
330m and the Q is estimated to be in the range of 840 m3/day.   
 
Lastly, it is noted that at any one time, it is reasonable to expect that 2 shafts would be open.  Therefore, the 
potential dewatering for the project would be: 
 

 For 10-6 m/s:  2 x 120 = 240 m3/day, or 

 For 10-5 m/s: 2 x 840 m/day = 1,680 m3/day.   

 

4.1.2 Water-Tight Shaft 

One method of construction for the vertical shafts includes using walls that are set in the underlying bedrock 
stratum.  This method is typically applied where there is a significant thickness of saturated soils with a K 
greater than 10-5 m/s.  Soil and/or rock is excavated from surface to the target depth by way of a bucket 
excavator.  The water level in the shaft is maintained by natural groundwater recharge and a concrete cap floor 
is poured using the tremmie method for underwater concrete installation.  The concrete cap acts as an 
impervious plug and provides ballast that will counteract any floatation forces generated during the dewatering 
process.  After the concrete cures, the shaft can be dewatered using sumps and the shaft can be 
commissioned for use.  The final dewatering is inferred to have no impact since the shaft is hydraulically 
isolated from the aquifer system.  Ongoing dewatering is generally not necessary due to the nature of the low 
permeability concrete cut-off structure, but there could be potential leakage through the wall joints and/or 
fractures.  Grouting of the fractures/joints would reduce inflow, while the sump pumps operate in extracting the 
seepage water. 

 

For the purposes of estimating this inflow, a conceptual cylindrical shaft with a 10 m diameter has been 
utilized.  The amount of inflow is will be the volume of soil removed per day minus the pore water that remains 
in the shaft.  As the soil is removed, the newly created excavation will completely infill with water.  The 
excavation rate is expected to be between 1.25 m and 2.0 m per day.  The maximum rate of 2.0 m per day has 
been used in this estimation.  Since such approach is more commonly used in areas of coarser unconsolidated 
deposits and abundant groundwater (such as the modern alluvium in the Credit River Valley), the shaft 
properties have been estimated using the shaft depths in this area.  

 

 

Approximate 
Shaft Depth(m) 

Saturated 
Thickness (m) 

Total Volume 
of Soil (m3) 

Days to 
Complete 

Excavation 

Water Inflow 
(m3/day) 

Final 
Dewatering 

Requirement 
(m3) 

20 20 1,570 10 141 1,570 

 

The above estimate assumes “instantaneous” inflow that is not hampered by soil/bedrock permeability.  In till 
and other soils with low hydraulic conductivity, this estimate would be exaggerated.   

 

Based on this estimate, the daily required dewatering would be in the range of 141 m3/day.  Only this 
component of flow would cause a “radius” of influence.  To estimate the radius of influence of this groundwater 
inflow to the shaft, the shaft can be estimated as a well using the equation (as referenced above): 
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Q =   K (H2 - h2) / [ln (R0 / r)]  

 
Where, 
 
 Q = Pumping flow rate (m3/day) = 141 
 K = Hydraulic conductivity (m/day) = 8.4 (1 x 10-4 m/s) 
 H - h = Saturated thickness intersected per day (m) = 2 
 R0 = Radius of influence (m)  
 rs = Radius of equivalent well (m) = 5 

 

By solving for R0, the estimated radius of influence is calculated to be approximately 14 m. 

 

The final dewatering (assuming the emptying of the shaft is completed over a single day), would be 1,570 
m3/day. 

 

4.2 Groundwater Control in Tunnel  

The following calculation has been used to estimate the potential water taking needs associated with the 
tunnel.  This calculation assumes that tunnel is “open” with no groundwater cut-off control measures 
implemented.  The calculation for the quantity of water taking has been completed using the following 
equation, which is approximates the water production to a trench in a confined aquifer (Powers et al, 2007), 
similar to that of tunnel. 

 
 Q = 2  K (H2 - h2) / [ln (R0 / r)] + 2 X K B (H2 – h2) / (L) 

 
Where, 
 
 Q = Pumping flow rate (m3/day) 
 B = Aquifer Thickness (m) 
 K = Hydraulic conductivity (m/day) 
 H = Initial height of groundwater above the well points (m) 
 h = Target height to be achieved in well points by dewatering (m) 
 X = Unit length of trench (m) 
 R0 = Radius of influence (m)  
 rs = Radius of well or effective radius (m) 

L = Distance to approximated vertical line source of water (m) 
 

Hydraulic Conductivity (K): 
 

Based on preliminary information, The shale bedrock system is expect to have a K in the range of 10-5 to 10-7 
m/s.  To provide an estimate, a value of 10-6 m/s has been selected.   

 

Aquifer Thickness (B): 
 

For the purposes of this estimate, it assumed the bedrock system would act as the aquifer.  The typically 
thickness in the areas where the shafts extend the deepest, is in the range of 30 m. 

 
  



REGIONAL MUNICIPALITY OF PEEL  

INITIAL HYDROGEOLOGICAL STUDY - EAST TO WEST WASTEWATER DIVERSION CLASS EA 

GMBP  FILE: 714026-21 

OCTOBER 2016 

 

14 

 

Initial height of groundwater above the tunnel (H) and to the bottom of the tunnel (h): 
 

The based on the background information regarding the water table elevations, the hydraulic head (i.e., H-h) in 
the tunnel will vary from approximately 35 to 20 m.  The maximum of 35 m has been applied to this estimate to 
provide estimates in upper range of those that could be expected. 

 

Unit length of trench (X):  
 
Although the entire trench may be up to approximately 11 km long, it is reasonable to expect that at any one 
time, only 4 km would remain open and require dewatering. 
 
Radius of influence (R0): 
 
The radius of influence is the distance from the well (sump pump) where there is no lowering of the water table.  
The radius of influence can be estimated using the following empirical equation (Powers et al, 2007) where R0, 
H, and h are in feet and K is in m/s: 
      

 K h)-3000(H  R 0    

Where, 
 
 H – h = 35 m 
 K = Hydraulic conductivity = 1.0 x 10-6 m/s 
 
 
Radius of well (rs): 
 
In the case of an elongated trench, the effective radius can be estimated by: 
    

 )(   rs ba    

Where, 
 
 a = trench length (4,000 m) 

b = trench width (2.5 m) 
  
 
Distance to approximated vertical line source of water (L): 
 
In order to calculate an approximate flow rate along the length of the excavation trench, the source of the water 
has been estimated as a vertical line source at a distance of L from the centre of the system.  This distance 
can be approximated by the following equation (Powers et al., 2007): 
 
 L = R0/2 
  
Therefore, the estimated amount of water takings is calculated by, 
 

 Q = 2  K (H2 - h2) / [ln (R0 / r)] + 2 X K B (H2 – h2) / (L) 

 
Q = 1,070 m3/day  (957 L/min) 
 
Applying a safety factor of 2 to account for variability, the estimated upper range of taking would be in the 
range of 2,100 m3/day. 
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4.3 Background Information – Water Taking 

While estimates using established can provide reasonable estimates of dewatering requirements, practical 
experience with similar projects in similar environments is considered to be directly applicable.  Therefore, a 
review of similar project in the area has been conducted to provide additional certainty regarding the potential 
dewatering that may be required during the project. 
 
To support the construction of the West Trunk Sewer project, a geotechnical investigation completed in 2012 
by Golder and Associates (Geotechnical Baseline Report – Contract 1).  The West Trunk Sewer project is 
located to the southwest, with its northerly terminus at the westerly terminus of this proposed project.   
 
As part of the West Trunk Sewer project, direct testing of the bedrock quality and hydraulic properties were 
conducted.  Based on their report, the potential groundwater inflow rate for tunnels in shale bedrock can range 
between 900 L/min to 4,300 L/min for a 9.8 km length of 2,500mm diameter tunnel (Golder and Associates, 
2012).  This corresponds to a groundwater infiltration rate of between 1,296 to 6,192 m3/day, for the entire 
length of the tunnel.  Considering a 4 km section, these rates can be adjusted simplistically to approximately 
500 to 2,500 m3/day.   

 

The estimates provided within the Geotechnical Baseline Report – Contract 1 (Golder and Associates, 2012) 
are in the range of those estimated herein.  It is reasonable to expect similar results since both of the projects 
have been proposed in similar bedrock units in the same general area.    

 

The West Trunk Sewer project is currently under construction.  Based on preliminary information, the water 
taking needs have been well below the 4,300 L/min.  Water taking requirements are reported to be relatively 
minor with the exception of two areas that are experiencing relatively higher inflows. 

 

Based on information within the Geotechnical Baseline Report – Contract 1 (Golder and Associates, 2012), 
previous experience with tunneling in the area has been obtained from the Herridge Feedermain (located in the 
City of Mississauga) south of the proposed project area, and the Hanlan Feedermain Tunnel (located in the 
City of Mississauga) southeast of the proposed project area.   

 

With respect to the Herridge Feedermain, it is reported that over the majority of the project, the seepage into 
the shafts and tunnel was minor and dewtering was achieved by sumps within the shafts.   However, in one 
particular location, a fracture zone was encountered where groundwater inflow was estimated to be in the 
range of 400 L/min (576 m3/day). 

 

With respect to the Hanlan Feedermain, it appears that groundwater control was again relatively limited, with 
the exception of a caved shear zone, where groundwater inflow was estimated to be in the range of 50 to 70 
L/min (72 to 100 m3/day). 

4.4 Groundwater Taking Summary  

Groundwater taking will only be required during the construction of the proposed works.  Once constructed, no 
active dewatering is proposed. 

 

The potential groundwater taking associated with the shaft and tunnel construction have been estimated using 
empirical and first principal equations based on “conservative” estimates of subsurface properties.  These 
properties were obtained using background and available information for the area.  Site specific values would 
require investigation in the locations where works are proposed.  It is our understanding that such 
investigations are planned as part of project design and implementation.  To support the permitting and impact 
assessment phases of the project, these conservative values are considered pertinent.   
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The estimated taking with each process is summarized as follows: 

 

Construction Process  Estimated 
Volume - Typical  
(m3/day) 

Estimated Volume 
- Maximum  
(m3/day) 

Duration of Water Taking Estimated 
Radius of 
Influence (m) 

Shaft Installation     

a. Open Shaft 240 1,680 
While Shaft is Open and 
needs access 

330 

b. Water-Tight 
Shaft During 
Advancement 

n/a 141 
During construction of 
Shaft (est to be 10 days 
per shaft) 

2 

c. Water-Tight 
Shaft – Upon 
Completion 

n/a 1,570 
Single event at completion 
of shaft (est. one day) n/a 

Open Tunnel 150 2,100 
While Tunnel is open and 
not completed with pipe 

105 

 

It should be noted that these calculated values represent the upper range of flow rates that may be 
encountered during the works.  Typically, flow rates obtained during works would be substantially lower than 
those estimated herein.  As noted previously, the hydraulic conductivity in the shale bedrock will be highly 
dependent on secondary porosity features that can vary significantly spatially.  Based on previous experience, 
the intersection of fracture zones will be the primary factor controlling the groundwater taking during the 
bedrock tunneling. The degree of fracturing typically decreases with depth, and approximately 4,000 m of the 
tunnel section are located at 10 m or greater beneath the bedrock surface.  These same sections are where a 
maximum water column and aquifer thickness have been used (assuming a relatively higher K). 

 

4.5 Permit to Take Water  

The taking of water in excess of 50,000 litres per day is regulated through the Ontario Water Resources Act 
(OWRA).  In certain cases, construction dewatering less than 400,000 L/day can be regulated through the 
Environmental Activity Site Registry (EASR) process.  Based on the analysis of flow rates and nature of 
takings, a Permit to Take Water (PTTW) will be required under the OWRA.  The PTTW will be a Category 3 
Application since it will be for greater than 400,000 L/day or be required for more than 30 consecutive days.  
To support A Category 3 PTTW application, a detailed Hydrogeological Report will be required.   

 

4.6 Proposed Discharge of Groundwater 

The potential discharge options for construction dewatering include: 

 Discharge to natural waterways, 

 Discharge to the municipal sanitary sewer, or 

 Discharge to the municipal storm sewer, 

 

The final discharge location will be dependent on water quality analysis and assorted project and 
environmental requirements.  Discharge to municipal sewers will need to have approval and conform to the 
Regional Municipality of Peel By-Law Number 53-2010 (or have a variance).  Water quality limits for discharge 
to the sanitary sewer are described on Table 1 of the by-law.  To confirm water quality, it is recommended that 
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groundwater samples be collected from monitoring locations and/or dewatering systems for comparison to the 
Regional Municipality of Peels Table 1 parameters prior to the full engagement of the dewatering system.  

 

Based on the tunnelling program through shale bedrock, it is expected that the clay particles associated with 
the dewatering will be relatively elevated in total suspended solids (TSS).  Based on the volume of water that 
may require pumping and the nature of clay particles, the treatment of TSS may be difficult.  As such, prior to 
initiation of the project, it is recommended that disposal to the sewer system be investigated, including the 
potential for variance due to elevated TSS.   

 

Regardless of the discharge location, the key aspects of the dewatering system are to monitor the volume of 
groundwater removed and to control water quality prior to discharge.  Key components of the system must 
include controls to: 

 

 Record the daily volume of discharge through the use of a calibrated flow meter, 

 Sediment control through the use of proper dewatering equipment and filtration where needed (TSS), 

 Energy dissipation (to limit erosion at the discharge points). 

 

To ensure no impacts are created during dewatering, it is recommended that a monitoring and mitigation 
program be developed that is structured to maintain efficiency of the system and to ensure the protection of the 
natural environment.  At a minimum and where applicable, the Monitoring Program should include provisions 
for the following: 

 

 Monitoring of neighboring water supply wells within the 500 m surrounding area, 

 Water quality monitoring, 

 Where surface water discharge is occurring, surface water flow monitoring to ensure that natural 
conditions are maintained (temperature, flow rate, chemistry, erosion control), 

 Recording and investigation of complaints from 3rd parties. 

5. IMPACT ASSESSMENT 

Groundwater taking will only be required during the construction of the proposed works.  Once constructed, no 
active dewatering is proposed.  Therefore, the potential for impacts are considered to be primarily associated 
with the construction activities. 

 

5.1 Post Construction 

Post-construction, the potential for impacts would result from preferential pathways created by the sewer 
installation.  In this particular case, the preferential pathway associated with the works is associated with the 
annulus of the sewer tunnel pipe and/or leaks of groundwater into the pipe. 

 

The potential for post construction impacts due to the proposed works is considered low due to the 
construction methodology and nature of the shale bedrock.  Based on the installation and grouting of the sewer 
pipe, the potential for preferential flow along the pipe is considered very low.  

 

5.2 During Construction 

During dewatering, there are potential effects that can be caused within the radius of influence described in 
Section 4.1 and 4.2.  These unwanted effects could include: 
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 ground settlement,  

 depletion of groundwater supplies or interference effects,  

 induced recharge from surface water,  

 a reduction of surface water flows,  

 expansion of existing contaminant plumes.   

 

These effects can be mitigated through the controlled extraction of the water, controlled discharge of extracted 
water, and by selection of the construction and dewatering methods based on the site-specific geotechnical 
and hydrogeological data.   

 

As a mitigative measure, it is recommended to implement a monitoring program to assess the potential 
changes that may cause impact.  Such a monitoring program should identify the potential receptor and 
acceptable level of change with corresponding contingency measures to address potential impacts.  By 
identifying the potential changes to the system prior to realization of impacts at a receptor, changes to the 
program can be made to ensure no impacts are realized, or that the impacts are mitigated. Where impacts are 
realized, remedial measures may include well modifications (such as lowering of the pump) or provision of a 
temporary water supply to properties that are affected by water taking. 

 

The potential for impacts as they relate to separate sections are discussed as follows.  

 

5.3 Upper Till Plain  

As discussed previously, this portion of the study area generally occurs east of Mavis/Old Derry Road.  This 
portion of the alignment is approximately 8 km long.  At the westerly limit, the bedrock occurs at approximately 
160 m asl then rises to the west to a highpoint of 190 masl between McLaughlin Road and Hurontario Street. 
West of Hurontario the bedrock profile is gently dipping to the east and reaches 160 masl near Etobicoke 
Creek.  The tunnel is primarily in bedrock through this section (refer to Figure 7).   

 

The overburden soils in this section are considered to consist primarily of relatively lower permeability silt to 
silty clay soils.  Locally, coarser grained-soils may be associated with creek and surface water features (such 
as Fletchers and Etobicoke Creek). 

 

The potential for groundwater interference due to the tunnelling through the shale that underlies relatively low 
permeability soils in these areas is considered to be low.  The primary potential for impacts in these areas is 
considered to be related to the shaft construction areas within the relatively coarser deposits and/or adjacent to 
natural surface water features.  In these particular locations, it is recommended that the soil conditions be 
confirmed as part of future investigations and that the need for associated monitoring be assessed. 

 

Along Derry Road there are numerous industrial and commercial sites that could be potential areas of 
contamination.  During dewatering activities, the hydraulic gradient is altered which could result in a change to 
groundwater flow direction.  It is recommended that future investigations include an Environmental Site 
Assessment with direct measurement of groundwater quality in the areas where significant dewatering is 
expected to occur.   

 

In the event impacts are encountered during works, options for handling impacted water include mobile on-site 
treatment units, recharge injection wells to create artificial curtains to keep plumes from migrating, discharge to 
sanitary sewer (where applicable limits are met), use of construction methodologies that eliminate the need for 
dewatering, or realignment of shafts to avoid potential areas of concern. 
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5.4 Credit River Valley  

This portion of the study generally occurs west of Mavis/Old Derry Road.  At the Credit River, well logs indicate 
the presence of between 1 and 3 meters of sand and gravel deposits at depths between 8 m and 27 m below 
ground surface (elevation 157 masl to 137 masl).  Flowing conditions were encountered with static water levels 
above ground surface for some of the wells screened in these coarse deposits.  According to the MOE Well 
Search, Well ID #4902602, which was located along Old Derry Road just west of Historic Trail, artesian 
conditions were encountered at a depth of approximately 6 m below ground surface with moderate heaving of 
aquifer material occurring during drilling.   

 

The bedrock appears to form a valley, dipping from approximately 155 to 160 m asl on either side, to a low of 
approximately 140 m asl.  The expected elevation for the tunneling lies within the overburden deposits at an 
approximate elevation of 150 masl in the east to 145 masl in the west.  Vertical access shafts near the crossing 
could cut into the coarse aquifer deposits.   

 

These conditions are considered to pose several logistical/design challenges for the completion of tunneling.  
Such issues are beyond the scope of this report are not considered to have direct relation to the potential for 
impacts due to dewatering. 

 

The primary potential for impacts in this section are related to the Credit River.  In particular, in the event that 
significant dewatering is required, the potential to reduce the natural groundwater discharge to the Credit River 
could occur (in the case of either shaft or tunnel construction).  In the contrary, excessive dewatering discharge 
could increase ambient water levels or impact water quality.  It is recommended that an assessment of the  
control of quantity and quality of groundwater discharge to the Credit River be completed as part of future 
investigations.   

6. SUMMARY OF FINDINGS 

The purpose of this Initial Hydrogeological Study is to utilize existing information to characterize the 
hydrogeological conditions in the area of the proposed works and assess the potential for impacts or 
interference that may occur due to the project.  In addition, this Study evaluates the nature of the proposed 
works relative the hydrogeological conditions to assess the potential requirements and/or further investigations 
that may be required to support the project.   

 

The following points summarize the findings of the report: 

 

 The overburden geology in the study area can be generalized as consisting primarily of: 1) low 
permeability clayey silt or silty clay till,  2) low permeability fine grained lacustrine deposits, 3) low to 
high permeability alluvial deposits with the possibility for sand and gravel layers. 

 The bedrock geology is comprised of two sedimentary formations consisting of shale: 1) Queenston 
Formation, and 2) Georgian Bay Formation. 

 The hydraulic conductivity reported for the silt and clay till unit could range between 1x10-5 m/s and 
1x10-9 m/s.   This unit is likely to dominate the areas between any river or creek crossings.  For the 
purposes of dewatering estimates, the hydraulic conductivity of 1 x 10-6 has been assigned to this unit. 

 The weathered portions of the shale bedrock is reported to have a hydraulic conductivity ranging 
between 2.4x10-5 and 5.1x10-6 m/s.  For the purposes of dewatering estimates, the hydraulic 
conductivity of 1 x 10-5  and 1 x 10-6  m/s has been assigned to both shale units and assumes all works 
within the weathered zones. 

 The hydraulic conductivity in the shale bedrock is expected to be primarily controlled by the occurrence 
of secondary porosity features such as fractures, joints, and bedding planes.  The occurrence of such 
features is expected to be largely associated with the upper weathered portions of the shale or discrete 
zones. 
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 For the purposes of this Study and as an estimate of the upper range of potential dewatering 
requirements, the following  estimates have been derived: 

o During construction activities of the shafts and depending on the construction method, 
dewatering in the range of 1,680 m3/day may be required, and 

o During the tunnel construction activities for the tunnel, dewatering in the range of 2,100 m3/day 
may be required, assuming the intersection of weathered shale with high fracture density and 
interconnectivity. 

 Based on experience and practical application, typical dewatering requirements will be significantly 
lower for the shafts within the Upper Till Plains and tunnel through the “unweathered” shale bedrock. 

 In the Credit River Valley, the requirement for construction in overburden deposits (including the 
potential occurrence of coarse granular deposits), will likely need to consider technologies that provide 
hydraulic separation (i.e., hydraulic cut off technologies).  As such, dewatering estimates within this 
area has not been estimated at this time. 

 Based on the dewatering estimates, a Category 3 PTTW will be needed to support the construction of 
the shafts and tunnel portions.   

 The area properties are reported to be supplied with municipal water that obtains its water from Lake 
Ontario. 

 There are no WHPAs or IPZ within the study area, and thus no identified Significant Drinking Water 
Threats associated with the project. 

 Based on the MOE records, potential water supply wells were identified within 500 m of the project 
area.   

 The radius of influence caused by the dewatering for the shaft excavation and tunnel boring is 
expected to be in the range of 5 to 330 m.  At the estimate of typical dewatering requirements, the 
radius of influence is expected to be in the range of 30 to 105 m.   

 
Based on this Initial Hydrogeological Investigation the potential for impacts or interference with water resources 
is considered to be low due to: 
 

 hydrogeological setting,  

 estimated radius of influence of potential dewatering activities,  

 depths of the proposed works,  

 the provision of municipal water supply within the study area, 

 absence of municipal supply wells,  

 and the proposed implementation of site-specific investigations and mitigative measures supported by 
a monitoring program with trigger levels and contingency measures. 

 

7. IMPLICATIONS REGARDING ROUTE SELECTION 

Based on the findings of these initial investigations, there is no specific hydrogeologic information that would 
alter the route selection.  The following reasons provide the primary rationale: 
 

 The bedrock system is considered to behave similarly throughout the study area.  The are no specific 
know bedrock systems or features that would be avoided through route selection. 

 The primary hydrogeologic system that may pose more logistical constraints and require increased 
mitigative or monitoring measures is the Credit River Valley system.  However. based on the sewer 
alignment from east-west and the north-south orientation of the Credit River Valley, there is no specific 
alignment that would result in  by-pass of this feature. 

 In general, the variation in geologic media is oriented in a north-south direction (such as creek 
crossings and bedrock contacts) that extend beyond the study area.  As such, variation in the east-
west alignment is considered to have only minor influence on conditions encountered. 
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8. RECOMMENDATIONS 

This information gathered as part of this desktop Study is considered provide preliminary information to support 
initial project planning, the Environmental Assessment, and guide more detailed investigation that will be 
required to support permitting and design.   
 
Once it is confirmed that the project is viable, it is recommended that further investigation and hydrogeological 
support include (but not be limited to) the following: 
 

 Direct investigation of the subsurface media, such as 
o Grain-size analyses, 
o Hydraulic testing (slug tests and/or pumping tests), 
o Bedrock coring and documentation of RQD and fracture occurrence/nature, 
o Water quality testing 

 A door-to-door survey for private wells that may be suspected to occur within the 500 m surrounding 
area. 

 A Phased ESA to confirm water and/or soil quality in areas where environmental impacts may be 
present and influenced by dewatering. 

 Review of the project design and planned construction methodologies to assess the potential water 
taking and potential for impacts. 

 Review of the planned dewatering program and development of mitigative measures. 
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Table 1 - MOE Water Well Search Summary

Well ID Latitude Longitude
Date 

Installed

Static 

Water 

(mbgs)

Depth to 

Bedrock 

(mbgs)

Purpose Notes

4902613 -79.728199 43.626976 7/20/1961 18.30 DO Sand and gravel 50' - Credit 

4905825 -79.728778 43.622435 8/9/1980 17.40 DO Sand and gravel 60' - Credit

4902365 -79.682298 43.646868 8/20/1965 15.20 23.50 DO Kennedy Road - low production

4902550 -79.714521 43.621997 1/28/1959 12.50 39.60 DO Mavis Rd - Shale encountered

4902553 -79.727078 43.627216 6/2/1951 12.20 DO Gravel 74' 

4902598 -79.723240 43.623490 10/22/1959 11.30 DO Overburden - low production

4902335 -79.690301 43.635201 4/2/1959 11.00 DO Sand 84' - low production

4902591 -79.722224 43.622903 10/20/1959 10.70 DO Low Production

4906811 -79.710458 43.649431 9/12/1987 9.80 DO Sand and gravel 96'

4906559 -79.711399 43.640510 10/19/1984 9.10 10.70 Abandon Shale at 35' - insufficient supply

4901150 -79.692151 43.636240 9/15/1947 9.10 DO Sand 80' High production

4902496 -79.700076 43.625138 2/14/1953 9.10 DO Gravel 80'

4902599 -79.725706 43.625310 9/23/1960 8.50 DO

4902502 -79.696752 43.638471 11/23/1963 8.20 20.70 DO Shale at 68' - 6gpm in bedrock

4905539 -79.714387 43.639913 5/29/1978 7.90 7.00 DO Shale at 23' 

4902337 -79.699009 43.641315 5/14/1952 7.90 11.60 DO Shale at 38'

4902340 -79.700194 43.651863 12/16/1965 7.90 36.60 DO Shale at 120'

4902506 -79.715632 43.637379 5/2/1964 7.60 7.60 DO Shale at 25' Derry/Hurontario

4902500 -79.695798 43.637839 6/16/1958 7.60 DO

4902338 -79.694132 43.643195 12/3/1960 7.60 DO Gravel at 43'

4902507 -79.711731 43.640640 10/28/1965 7.60 10.70 DO Shale 35'

4902339 -79.701875 43.649280 5/27/1963 7.60 DO Gravel at 55'

4902503 -79.714811 43.638072 7/16/1955 7.60 14.60 DO Sand and gravel at 26'

4902495 -79.689408 43.630680 4/21/1950 7.60 2.40 DO

4902341 -79.705949 43.647192 12/28/1956 7.60 28.30 DO Derry West School

4902343 -79.701106 43.651009 3/1/1958 7.60 DO

4906199 -79.711271 43.640689 6/6/1984 7.60 16.50 Abandon Shale at 54'

4902342 -79.706206 43.646781 10/10/1953 7.30 DO Sand and gravel at 45'

4907678 -79.723324 43.624788 9/19/1991 7.30 DO Sand and gravel at 80'

4902590 -79.721508 43.622174 9/4/1953 7.00 DO 30 gpm well

4905541 -79.722930 43.622902 8/10/1978 7.00 DO 10 gpm well - gravel at 104'

4902380 -79.678200 43.677695 12/28/1952 6.70 8.50 DO Gravel and sand at surface

4907747 -79.725341 43.625269 4/2/1993 6.70

4902556 -79.724716 43.627576 1/20/1959 6.70

4902393 -79.670316 43.672895 9/7/1959 6.70 4.60

4902371 -79.663531 43.665054 1/14/1960 6.70 9.40

4902557 -79.727658 43.627942 9/7/1959 6.40

4907677 -79.723608 43.623674 8/27/1991 6.40

4904205 -79.725870 43.625717 9/6/1973 6.10

4902381 -79.676820 43.676689 8/25/1962 6.10

4903353 -79.725807 43.627526 11/26/1969 6.10

4902345 -79.709991 43.649525 7/27/1965 6.10

4907643 -79.714284 43.625893 2/26/1992 6.10

4903594 -79.702161 43.649229 5/18/1971 6.10

4902504 -79.706215 43.645773 9/10/1956 6.10 27.40

4904005 -79.682361 43.664399 11/1/1972 6.10 12.20

4907865 -79.737422 43.615985 2/8/1993 5.80 13.10

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 1 - MOE Water Well Search Summary

Well ID Latitude Longitude
Date 

Installed

Static 

Water 

(mbgs)

Depth to 

Bedrock 

(mbgs)

Purpose Notes

4902389 -79.670037 43.673189 12/18/1952 5.50 5.50

4902378 -79.669717 43.671402 11/16/1960 5.50 6.40

4902379 -79.676551 43.675947 8/17/1963 5.50 9.40

4904271 -79.719807 43.634572 6/10/1973 5.50 7.30

4902392 -79.671113 43.673354 6/23/1959 5.50 6.10

4902509 -79.712816 43.640940 7/30/1955 5.50 15.20

4902334 -79.685071 43.631161 9/22/1961 5.50 9.80

4902552 -79.725265 43.625620 11/4/1950 5.50

4907374 -79.728655 43.627089 10/31/1989 5.50

4903072 -79.693172 43.634901 2/16/1968 5.20 12.50

4902394 -79.675334 43.678283 9/5/1959 5.20 9.80

4902549 -79.716471 43.620101 10/23/1956 4.90

4902331 -79.683153 43.631013 6/14/1962 4.90 7.90

4902336 -79.697443 43.642026 3/24/1959 4.90

4904023 -79.725355 43.625450 12/14/1972 4.90

4902551 -79.706870 43.628574 7/5/1961 4.90 3.00

4902391 -79.671760 43.673812 4/20/1959 4.90 4.60

4902499 -79.693092 43.635737 6/6/1952 4.90 5.20

4903064 -79.721352 43.621353 10/10/1968 4.90

4902558 -79.726769 43.627770 2/16/1960 4.90

7158628 -79.722208 43.623425 10/26/2010 4.60 Abandon

4906506 -79.733437 43.623685 9/8/1986 4.60

4902376 -79.671007 43.672516 8/6/1953 4.60 3.70

4902374 -79.674670 43.674602 9/14/1949 4.60 6.10

4902505 -79.705917 43.645247 7/27/1957 4.60

4902547 -79.720678 43.622174 6/15/1947 4.60

4902555 -79.725331 43.625413 11/21/1955 4.60

4902563 -79.729701 43.628631 7/28/1959 4.60

4905952 -79.722886 43.623810 7/22/1982 4.60 26.50

4902386 -79.668077 43.670960 7/16/1957 4.30 6.10

7102544 -79.725988 43.625178 1/17/2008 4.00

4906863 -79.725310 43.616148 6/11/1988 4.00 0.00

4902592 -79.721304 43.621272 11/15/1959 4.00

4902501 -79.696007 43.637949 6/19/1957 3.70

4902373 -79.674240 43.675002 8/17/1949 3.70 4.60

4902375 -79.670394 43.672175 6/4/1953 3.70 4.90

4902562 -79.723447 43.631272 11/12/1957 3.70 4.30

4904909 -79.728539 43.627286 11/12/1975 3.70

4905313 -79.714653 43.635594 3/1/1978 3.70

4902600 -79.725706 43.625310 5/15/1962 3.70

4904910 -79.720440 43.635119 12/23/1975 3.70 6.40

4902560 -79.727659 43.627915 1/10/1954 3.40 48.80

7122603 -79.658935 43.655672 11/30/1999 3.10 MW

7114557 -79.681463 43.667261 9/12/2008 3.10 3.50 MW

4902610 -79.728795 43.626911 10/27/1956 3.00

7114557 -79.681610 43.667344 9/12/2008 3.00

4902387 -79.666101 43.670018 7/9/1959 3.00 3.40

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Purpose Notes

4902390 -79.670469 43.672716 7/12/1953 3.00 3.00

4902508 -79.706738 43.646247 8/19/1949 3.00 0.00

4904911 -79.720196 43.634936 1/9/1976 3.00 6.70

4907942 -79.689676 43.633456 6/22/1994 3.00 16.80

4903558 -79.696781 43.639984 10/16/1970 3.00 19.80

4904273 -79.726487 43.627650 12/22/1973 3.00

4902497 -79.688678 43.631752 2/15/1953 3.00 30.50

4906651 -79.724755 43.624254 4/29/1987 2.70

4902554 -79.726928 43.627304 9/20/1953 2.70

4902615 -79.736655 43.619741 3/2/1964 2.40

4905287 -79.720143 43.637457 11/2/1977 2.40

4902561 -79.719389 43.635008 7/21/1956 2.40 3.00

4902493 -79.682271 43.627707 11/25/1954 2.40 4.60

4905824 -79.718719 43.618118 8/1/1981 2.40

4905542 -79.717926 43.619244 10/25/1978 2.40

4902396 -79.667524 43.684720 10/12/1959 2.40 6.70

4907943 -79.689676 43.633456 5/10/1994 2.40 18.00

4906044 -79.726837 43.625736 12/15/1982 2.40

4906731 -79.725021 43.624843 9/23/1987 2.40

4910337 -79.696125 43.637960 8/29/2006 2.30

7140477 -79.727331 43.630847 12/21/2009 2.30

4902397 -79.674419 43.679245 10/21/1959 2.10 7.30

4902388 -79.663510 43.682792 8/12/1961 2.10 7.90

4910338 -79.696199 43.637997 8/29/2006 1.80 Abandon

7141939 -79.728238 43.625482 2/5/2010 1.80 Abandon

4905078 -79.719427 43.612778 3/19/1977 1.80

4902612 -79.731005 43.628529 8/9/1960 1.80

4902595 -79.730448 43.620230 11/20/1950 1.80

7140478 -79.727371 43.625427 12/21/2009 1.50 Abandon

4902498 -79.688418 43.632316 3/27/1953 1.50 4.60

4902333 -79.687865 43.633804 6/12/1953 1.50 12.20

4905403 -79.684826 43.665148 10/14/1977 1.20

4902611 -79.728602 43.627242 12/14/1959 1.20

4905730 -79.727821 43.626107 7/25/1980 1.20

4902367 -79.685676 43.664843 4/6/1967 0.90

4902399 -79.669881 43.681380 7/15/1960 0.90 7.90

4902398 -79.671523 43.681751 7/1/1960 0.90 6.70

4902614 -79.729929 43.628382 11/16/1963 0.90

7053593 -79.690141 43.633245 11/21/2007 Abandon

7053594 -79.689563 43.633013 11/21/2007 Abandon

4908665 -79.690032 43.633118 11/24/2000

4908301 -79.698100 43.648958 1/7/1998

4908311 -79.730448 43.620230 11/1/1997

4908312 -79.730448 43.620230 11/1/1997

4908313 -79.730448 43.620230 11/1/1997

4908868 -79.693432 43.635174 11/9/2001

4908869 -79.693035 43.634620 11/8/2001

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 1 - MOE Water Well Search Summary
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Depth to 
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Purpose Notes

4908870 -79.703493 43.625582 11/7/2001

4908871 -79.702783 43.625745 11/7/2001

4908809 -79.730027 43.621765 4/18/2001 Abandon

7159081 -79.710726 43.645076 1/11/2011

4909519 -79.682511 43.643161 9/8/2004

4909520 -79.682511 43.643161 9/8/2004

4909662 -79.657924 43.664322 1/9/2005

4910283 -79.689825 43.664890 6/6/2006

4910359 -79.734921 43.621243 10/26/2006

7035399 -79.663524 43.681396 7/18/2006

7035400 -79.663596 43.681469 9/18/2006

7103803 -79.712198 43.646390 3/28/2008

7113179 -79.691750 43.652757 8/5/2008

7112711 -79.681481 43.669269 9/9/2008

7109010 -79.690325 43.635021 7/18/2008

7125142 -79.699411 43.649423 6/1/2009

7125142 -79.699912 43.648609 6/1/2009

7125142 -79.699744 43.648932 6/1/2009

7125168 -79.696485 43.649984 5/20/2009

7125168 -79.696071 43.649637 5/20/2009

7124439 -79.666358 43.668239 5/19/2009

7124439 -79.666709 43.668081 5/19/2009

7124439 -79.666395 43.668266 5/19/2009

7130150 -79.707846 43.648159 9/8/2009

7133851 -79.707568 43.648399 10/16/2009

7103803 -79.711974 43.647017 3/8/2008

7103803 -79.712058 43.646595 3/8/2008

7103803 -79.712198 43.646390 3/8/2008

7103803 -79.712389 43.646185 3/8/2008

7103803 -79.712836 43.646127 3/8/2008

7108868 -79.668823 43.670095 6/12/2008

7108868 -79.669452 43.669706 6/12/2008

7108868 -79.669351 43.669759 6/12/2008

7108868 -79.668339 43.670080 6/13/2008

7134523 -79.666495 43.668240 8/29/2009

7137829 -79.666878 43.663265 12/3/2009

7137829 -79.666891 43.663221 12/3/2009

7137829 -79.666975 43.663348 12/8/2009

7137829 -79.667007 43.663591 12/14/2009

7137829 -79.667009 43.663492 12/14/2009

7137829 -79.666707 43.663696 12/14/2009

7138468 -79.660066 43.680653 12/7/2009

7138469 -79.660749 43.680076 12/17/2009

7137711 -79.669286 43.677745 9/1/2009

7137711 -79.669177 43.677636 9/1/2009

7137711 -79.668926 43.677759 9/1/2009

7137711 -79.669213 43.677681 9/1/2009

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 1 - MOE Water Well Search Summary

Well ID Latitude Longitude
Date 

Installed
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(mbgs)

Depth to 

Bedrock 

(mbgs)

Purpose Notes

7153623 -79.688147 43.630863 9/2/2010

7153625 -79.687862 43.631409 9/2/2010

7153624 -79.688732 43.630753 9/2/2010

7153628 -79.688492 43.630408 10/12/2010

7144454 -79.734083 43.608025 4/16/2010

7144454 -79.733862 43.607896 4/16/2010

7144454 -79.734093 43.608133 4/16/2010

7144454 -79.733808 43.608112 4/12/2010

7144454 -79.733333 43.607746 4/23/2010

7161944 -79.731000 43.610854 3/21/2011

7163275 -79.707466 43.646201 5/3/2011

7156718 -79.653832 43.691484 12/10/2010

7160116 -79.653594 43.691022 2/9/2011

7174567 -79.672691 43.669051 11/23/2011

7174568 -79.674237 43.668699 11/23/2011

7152020 -79.666362 43.661918 8/31/2010

7152020 -79.666253 43.661782 8/31/2010

7173835 -79.657588 43.663274 11/22/2011

7174744 -79.706124 43.645736 11/3/2011

7176655 -79.729106 43.610743 12/19/2011

7185266 -79.658740 43.664998 7/3/2012

7188751 -79.668456 43.685569 5/23/2012

7188784 -79.706296 43.643541 6/20/2012

7188983 -79.731165 43.622444 5/28/2012

7198957 -79.699620 43.638594 11/29/2012

7205648 -79.712706 43.637148 4/25/2013

7202089 -79.662228 43.663193 1/14/2013

7199246 -79.666679 43.668323 9/17/2012

7206114 -79.657127 43.663899 4/5/2013

7206120 -79.653717 43.662769 3/28/2013

7201457 -79.699620 43.638594 4/9/2013

7207878 -79.655661 43.692937 4/20/2013

7218828 -79.655872 43.692912 3/20/2014

7218830 -79.655259 43.690915 3/20/2014

7218829 -79.655377 43.691196 3/20/2014

7214123 -79.733568 43.607740 9/4/2013

7214122 -79.733805 43.607689 8/8/2013

7213302 -79.729841 43.628831 12/2/2013

7218683 -79.731608 43.607880 10/21/2013

7222784 -79.731052 43.610719 5/30/2014

7222783 -79.730805 43.610708 5/30/2014

7222782 -79.730906 43.610601 5/30/2014

7220973 -79.659741 43.693570 4/28/2014

7220972 -79.660049 43.693124 4/29/2014

7138668 -79.707949 43.647953 1/8/2010

7117403 -79.664498 43.682191 12/19/2008

7117401 -79.665891 43.675904 11/30/1999

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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(mbgs)

Depth to 

Bedrock 

(mbgs)

Purpose Notes

7117402 -79.664901 43.677478 11/30/1999

7109340 -79.675629 43.655597 7/16/2008

7117400 -79.666592 43.668908 11/30/1999

7127763 -79.671595 43.667012 7/20/2009

7149568 -79.667270 43.663486 6/25/2010

7109337 -79.676231 43.655280 7/16/2008

7109339 -79.675986 43.655169 7/16/2008

7112779 -79.666681 43.688393 9/12/2008

7112780 -79.666682 43.688348 9/12/2008

7153629 -79.688717 43.630879 10/12/2010

7053193 -79.724098 43.622572 11/30/2007

7140705 -79.711291 43.648243 2/3/2010

7206465 -79.684141 43.672406 7/18/2013

7171279 -79.728465 43.612365 9/21/2011

7124397 -79.699221 43.650754 6/1/2009

7206460 -79.684141 43.672406 7/18/2013

7191316 -79.669278 43.684282 10/23/2012

7184334 -79.706155 43.643737 6/21/2012

7184335 -79.706292 43.643703 6/20/2012

7184336 -79.705998 43.643537 6/21/2012

7184337 -79.706095 43.643628 6/21/2012

4909559 -79.699461 43.659193 9/29/2004

7117386 -79.671829 43.668753 12/18/2008

7124396 -79.699296 43.651322 6/1/2009

7111336 -79.699699 43.647031 9/2/2008

7111337 -79.699699 43.647031 9/2/2008

7111338 -79.699699 43.647031 9/2/2008

7111339 -79.699699 43.647031 9/2/2008

7117384 -79.672383 43.668957 12/18/2008

7117385 -79.674305 43.669006 12/18/2008

7180668 -79.687517 43.631324 3/14/2012

7215024 -79.731262 43.608426 12/9/2013

7215025 -79.730905 43.608863 12/9/2013

7147722 -79.668715 43.686211 6/9/2010

7180669 -79.688275 43.631261 3/14/2012

4909939 -79.672532 43.679655 8/9/2004

4910036 -79.676563 43.654311 11/9/2005

4909806 -79.658590 43.661719 6/19/2005

7103123 -79.688422 43.668935 12/7/2007

7116743 -79.668579 43.660908 9/23/2008

7124395 -79.698845 43.649804 6/1/2009

7206461 -79.684141 43.672406 7/18/2013

7206466 -79.684141 43.672406 7/18/2013

7206467 -79.684141 43.672406 7/18/2013

7216077 -79.676010 43.680578 12/23/2013

4909970 -79.687684 43.667486 11/11/2005

4909891 -79.692370 43.665685 8/13/2005

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 1 - MOE Water Well Search Summary
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(mbgs)

Depth to 
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(mbgs)

Purpose Notes

7124439 -79.666322 43.668211 5/19/2009

7180671 -79.687809 43.631030 3/14/2012

7216076 -79.675692 43.680376 12/23/2013

7103340 -79.681892 43.628378 3/14/2008

7168074 -79.693018 43.643453 7/19/2011

7180000 -79.687261 43.669849 1/30/2012

7134523 -79.666782 43.668172 9/29/2009

7218822 -79.655377 43.691196 1/24/2014

4909546 -79.692251 43.653087 9/20/2004

6928698 -79.676130 43.680471 2/20/2005

7168073 -79.690575 43.646909 7/19/2011

7179999 -79.687261 43.669849 1/30/2012

7180001 -79.687261 43.669849 1/30/2012

7166931 -79.657537 43.663345 6/14/2011

7180217 -79.683659 43.673481 4/16/2012

7219417 -79.708410 43.649597 3/13/2014

4909322 -79.666426 43.660577 1/10/2004

7125142 -79.699196 43.649628 6/1/2009

7137711 -79.668929 43.677633 9/1/2009

7168072 -79.690649 43.646955 7/19/2011

7171638 -79.688781 43.641018 9/6/2011

7218825 -79.655872 43.692912 1/24/2014

7216290 -79.733227 43.607457 12/13/2013

4908381 -79.675704 43.656714 5/7/1998 5.50

7157617 -79.671256 43.671681 12/11/2010

7103745 -79.712072 43.646523 10/30/2007

7112678 -79.691643 43.652549 6/10/2008

7116738 -79.676234 43.653443 10/9/2008

7116739 -79.674749 43.655587 10/1/2008

7130151 -79.707918 43.648250 9/8/2009

7130152 -79.707995 43.648116 9/8/2009

7135562 -79.695770 43.653244 7/20/2009

7139274 -79.688491 43.630426 11/4/2009

7154030 -79.656531 43.667826 9/28/2010

7168075 -79.691913 43.644692 7/20/2011

7180666 -79.689050 43.630378 3/13/2012

7180670 -79.688232 43.630927 3/14/2012

7180673 -79.688943 43.630755 3/14/2012

7186377 -79.730392 43.609136 7/30/2012

7186379 -79.730856 43.609457 7/30/2012

7183594 -79.683967 43.672413 5/6/2012

7183595 -79.683455 43.673704 6/8/2012

7196128 -79.706711 43.646120 1/17/2013

7217924 -79.719035 43.637408 2/7/2014

7203071 -79.658940 43.690536 5/21/2013

4910137 -79.715933 43.636959 3/10/2006 4.90

4909950 -79.695388 43.655428 10/4/2005

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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7142201 -79.687556 43.647775 3/3/2010

7212109 -79.712930 43.639429 8/1/2013

4910245 -79.730966 43.624846 5/25/2006

7186380 -79.730817 43.610123 7/30/2012

7183593 -79.683304 43.672109 6/6/2012

4910363 -79.696322 43.641482 8/20/2006 3.40

7170296 -79.731119 43.609901 9/13/2011

7171639 -79.688956 43.640975 9/6/2011

4908097 -79.735919 43.624135 11/2/1995

7154031 -79.657191 43.667744 9/29/2010

7154032 -79.656331 43.667887 9/30/2010

7153282 -79.681937 43.671075 6/4/2010

4910143 -79.673567 43.675472 3/28/2006 3.40

4909805 -79.694111 43.655413 5/20/2005

7218823 -79.655259 43.690915 1/24/2014

4908380 -79.675060 43.657211 5/7/1998 5.50

4909843 -79.706373 43.646873 6/18/2005

4910127 -79.658144 43.663902 11/16/2005

7133394 -79.675282 43.653900 10/16/2009

7133831 -79.707530 43.648399 10/19/2009

7125168 -79.696348 43.649469 5/20/2009

7144454 -79.733808 43.608112 4/12/2010

7196090 -79.706797 43.646166 1/17/2013

7217493 -79.706405 43.648260 2/11/2014

7217492 -79.705306 43.647482 2/11/2014

7217494 -79.704707 43.648214 2/11/2014

7157773 -79.660418 43.656482 12/13/2010

7189260 -79.675757 43.653140 9/19/2012

7171640 -79.688618 43.641106 9/6/2011

7171637 -79.688620 43.641025 9/6/2011

7154028 -79.656745 43.667712 9/28/2010

7102157 -79.696016 43.659073 2/8/2008

7154029 -79.657701 43.667651 9/28/2010

7214619 -79.667182 43.661837 12/18/2013

4902593 -79.727908 43.613170 2/18/1960 5.80

4902667 -79.742332 43.619722 1/29/1960 0.30

4902332 -79.682562 43.630853 6/14/1962 9.10

7185269 -79.656836 43.666966 7/6/2012

7154027 -79.656833 43.667641 9/28/2010

7185268 -79.656280 43.666869 7/6/2012

7108868 -79.669930 43.669937 6/13/2008

7185267 -79.659330 43.664699 7/4/2012

4902510 -79.712215 43.641185 8/25/1964 12.20

4909983 -79.678285 43.677561 6/9/2004 7.90

7185270 -79.656886 43.667488 7/5/2012

7154023 -79.656881 43.667731 9/27/2010

7152020 -79.666437 43.661874 9/3/2010

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 1 - MOE Water Well Search Summary

Well ID Latitude Longitude
Date 

Installed

Static 

Water 

(mbgs)

Depth to 

Bedrock 

(mbgs)

Purpose Notes

7154024 -79.656829 43.667848 9/27/2010

7154025 -79.657034 43.667535 9/27/2010

4905946 -79.734403 43.623128 6/9/1982 DO

4902377 -79.671742 43.672947 4/2/1956 7.90

4902559 -79.723013 43.633617 10/14/1952

4902372 -79.659935 43.663941 7/25/1960

4908420 -79.719610 43.629833 1/29/1999

4902605 -79.734968 43.625124 11/15/1950

4902395 -79.670721 43.681543 7/9/1960 7.00

4905947 -79.733468 43.623388 6/9/1982

4905536 -79.730501 43.628298 10/4/1978

7186378 -79.730383 43.610154 7/30/2012

4905317 -79.719170 43.636545 9/6/1977

4902608 -79.730034 43.626942 11/5/1955

4902606 -79.728601 43.627296 8/8/1952

4902603 -79.734526 43.626119 11/1/1950

4903786 -79.728162 43.616972 11/30/1971 20.10

4902609 -79.730186 43.627367 4/30/1956

4902604 -79.732758 43.627684 11/11/1950

4906567 -79.729833 43.628255 4/12/1985

4902596 -79.730448 43.620230 11/30/1950

4906489 -79.733967 43.622655 7/28/1986 20.70 DO Commercial Water Supply

4908377 -79.708846 43.639311 9/23/1998

7154026 -79.656934 43.667561 9/27/2010

4906335 -79.728046 43.627190 8/21/1985

4903365 -79.728543 43.627106 10/11/1969 -0.90

4902601 -79.727996 43.626587 9/9/1966 -1.20

4902602 -79.729599 43.625263 10/20/1950 -1.50 40.50

4902597 -79.730448 43.620230 10/26/1956 -2.10

4907969 -79.730460 43.627019 7/29/1994 -3.00 22.30 DO Gravel and sand 69'

4902607 -79.730796 43.627869 9/5/1954 -3.40

Notes:

DO = Domestic, Abandon = Abandoned

mbgs = metres below ground surface
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Table 2

Borehole Record Search 

Borehole 

ID
Depth SWL (m) Easting Northing

Depth to Bedrock 

(m)

Thickness of 

Overburden (m)

Elevation 

(DEM)

Completion 

Year

637383 5.9 0.6 601900.35 4830319.37 - - 164.8 1961

637382 7.8 0.8 601922.53 4830339.56 - - 163.4 1961

603138 8.1 0.3 602653.72 4829684.39 5.5 5.5 165.8 1956

853215 8.8 3 602559.65 4829614.38 3.8 3.8 166.1 1956

603137 8.8 0.2 602582.18 4829601.6 4.3 4.3 163.1 1956

654661 6.6 - 602164.86 4831077.36 - - 164.9 1971

654660 6.6 - 602164.86 4831077.36 - - 166.0 1971

654658 3 - 602146.38 4831308.96 - - 165.5 1971

642457 1.9 - 607209.17 4836860.13 1.6 1.6 171.9 1969

654612 4.1 - 607103.64 4836887.33 4.1 4.1 175.5 1971

641950 1.4 - 607351.55 4836752.16 1.2 1.2 168.3 1969

641953 1.1 - 607533.37 4836475.00 - - 166.7 1969

645995 3.2 - 607351.55 4836752.16 - - 172.7 1971

645801 3.9 - 606021.92 4835600.23 - - 185.3 1969

645807 7 - 606275.37 4835641.12 - - 179.7 1966

645804 6.4 - 606321.80 4835682.78 6.3 - 178.5 1966

841775 9.6 - 605652.46 4835217.91 9.1 - 189.9 1985

841775 9.6 - 605652.46 4835217.91 9.1 - 189.9 1985

841775 9.6 - 605652.46 4835217.91 9.1 - 189.9 1985

Etobicoke Creek Area

Credit River Area

Central Area Along Derry Road
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Table 3 

Summary of Geological Unit Hydraulic Conductivity Measurements

Location Author Unit

Low High

Various Gartner Lee Ltd (1978) Halton Till 1 X 10
-9

Various Gartner Lee Ltd (1978) Queenston Shale 8.10 X 10
-7

Various Gartner Lee Ltd (1978) Lacustrine Clay Silt (Peel Plain) 1 X 10
-8

Georgetown Gartner Lee Ltd. (1993) Queenston Shale 1 X 10
-6

Burlington Gartner Lee Ltd. (1983) Shale 1 X 10
-8

1 X 10
-6

Oakville (East) MOE (1979) Peel Plain 5 X 10
-6

4 X 10
-5

Oakville (East) MOE (1979) Queenston Shale 3.2 X 10
-5

2.3 X 10
-6

Oakville (East) MOE (1979) Georgian Bay Shale 5.1 X 10
-6

Milton International Water Consultants (1977) Upper Sand and Gravel 2.83 X 10
-3

Mississauga Conestoga Rovers and Associates (2013) Shale 2.4 X 10
-5

Geometric Mean K (m/sec)

Halton Till 1 X 10
-9

Peel Plain 2.5 X 10
-6

Sand/Gravel 2.83 X 10
-3

Queenston Shale 1.1 X 10
-5

Georgian Bay Shale 5.1 X 10
-6

Source: Holysh (1997)

K - Hydraulic 

Conductivity (m/sec)
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