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1.0 INTRODUCTION 
 
The purpose of the hydrogeological component of the Class Environmental Assessment is to 
assess the potential impacts of the proposed road construction on the groundwater system and 
private groundwater users along the preferred Waterdown Road Corridor.  This assessment is 
based on published geological reports and maps, Ministry of Environment (MOE) computerized 
well record data base, and a field survey of private wells along the corridor.   
  
The MOE records were assessed of 21 wells located within a 100 m buffer zone along the 
preferred corridor, and these are shown in Figure 1.  The computerized MOE records of these 
wells are in Appendix A.  Selected information was extracted from these records and presented in 
a more usable form in Table 1, and this provided the main data set for this assessment.   
 
A field survey was also done of private wells along the preferred corridor within the 100 m buffer 
zone (Figure 2).  During the field survey, only 2 wells were identified along the corridor, and the 
results are summarized in Table 2.  The field sheets are in Appendix B.  
 
 
2.0 HYDROGEOLOGY 
 
2.1 Geological Setting 
The regional geology in the area around the Waterdown Road Corridor consists of glacial 
overburden overlying Paleozoic dolostone and shale bedrock, and has been described by Karrow 
(1987), Johnson et al (1992), and Ontario Geological Survey (1982, 1984). The information from 
these reports was supplemented by geological logs in the MOE well records of private wells 
along the preferred corridor.  The surficial geology along the corridor is shown in plan in Figure 
2 and in Cross-Section B-B’ in Figure 3.   
 
The Waterdown Road Corridor trends northwest-southeast, and lies above and below the Niagara 
Escarpment, which is the major physiographic and geological feature in the area.   The Niagara 
Escarpment forms a cliff about 300 m high that trends northeast-southwest across the study area 
(Figure 1).  Streams on the flat area above the Escarpment drain southeastward off the 
Escarpment to Lake Ontario, the most prominent being Grindstone Creek.    
 
Cross-Section B-B’ in Figure 3 was constructed using the MOE well records of the private wells, 
and illustrates elements of the geology and hydrogeology along the corridor, including surface 
topography, topography of the bedrock surface, overburden thickness and the approximate 
position of the water table.  Cross-Section B-B’ shows that the ground surface reflects the 
topography of the bedrock surface.   Paleozoic bedrock formations are not differentiated.   
 
2.1.1 Bedrock 
The Amabel Formation forms the caprock of the Niagara Escarpment in this area, and is an 
important regional aquifer in Southern Ontario.  Underlying the Amabel is the Queenston 
Formation, which consists mainly of red shale.  The Amabel Formation outcrops along the 
Escarpment, and Queenston Shale is exposed along streambeds below the Escarpment (Figure 2).  
The bedrock formations dip gently toward the southwest.    
 
 
 
 



2.1.2 Overburden 
The overburden in the study area consists of a regional till blanket (mainly Halton Till in this 
area) deposited by the advancing glacial ice, which is overlain by a deposit of fine-grained glacial 
lake sand, in areas west of Waterdown above the Escarpment, and west of the Waterdown Road 
corridor below the Escarpment (Figure 2).  The Halton Till is a low-permeability clay-silt unit 
that extends as a sheet across much of the area, and is generally the basal overburden unit. 
  
The overburden thickness along the corridor ranges from 0 m to about 14 m, as interpreted from 
the surficial geology map by Karrow (1987) in Figure 2, the MOE well records and Cross-
Section B-B’ (Figure 3).  As indicated in Table 1, the bedrock is probably exposed or very near 
the surface at several wells (Wells 61, 64, 66, 67 and 71) near the brow of the Niagara 
Escarpment, based on Figure 2.  The overburden thickness reported for these wells in the MOE 
well records (9.8 m to 13.7 m) appears to be incorrect, and is likely due to drillers’ errors.   
 
 
2.2 Groundwater Flow 
The depth to the water table along the corridor is estimated at about 1 m, based on the MOE 
records.  The reported static water levels in wells in Table 1 do not represent the water table, but 
rather piezometric levels of deeper zones in the bedrock.  
 
Groundwater generally flows southward and discharges to Lake Ontario.  The vertical component 
of groundwater flow is downward from the water table, through the till and into the underlying 
Amabel and Queenston Formations toward deeper zones in the bedrock.   Figure 4 shows a plot 
of reported static level versus elevation of the well bottom for wells along the preferred corridor, 
using data from Table 1.  The plot indicates a strong vertical downward hydraulic gradient of 
about 0.3 m/m in the bedrock below the Niagara Escarpment.   
 
 
3.0 PRIVATE WELLS ALONG THE PREFERRED CORRIDOR 
 
3.1 Private Wells in MOE Records 
The MOE computerized data base indicated 21 wells along the preferred Waterdown Road 
Corridor.   All of the wells are bedrock wells, and most are 6-inch diameter drilled wells, installed 
between 1953 and 1969.  As discussed in Section 1.0, the details of these wells were extracted 
from the MOE well records (Appendix A), and are summarized in Table 1.  Several parameters 
from Table 1 are further summarized for convenience below:   
 
    No. 
Parameter   Wells  Range  Mean 
Drilled Date   24  1953-1969 1960   
Depth (m)   24  4.6-34.1  15.4 
Static Water Level Depth (m) 23  1.2-18.3  6.0  
Available Drawdown (m)  23  2.7-16.5  8.5  
Depth to Top of Bedrock (m) 20  3.7-13.7  7.9  
Tested Flow Rate (L/min)  21  4.6-54.6  12.9  
Tested Drawdown (m)  20  1.5-12.5  6.7  
Specific Capacity (L/min/m) 19  0.4-10.5  2.4   
 
Notes: 
Selected parameters are explained in Table 1.  



The wells shown in Figure 2 along the corridor were plotted using UTM coordinates in the MOE 
well records.  The coordinates for these wells were estimated by the MOE from topographic 
maps.  On Figure 2, several wells appear to lie outside the property boundary and within the road 
alignment (Wells 65, 71, 78, 79).  This is due to inaccurate UTM coordinates in the MOE well 
records; these wells do not actually lie outside the property boundaries.  As discussed in Section 
1.0, relatively few wells were field surveyed due to the difficulty in contacting the well owners. 
 
3.2 Field-Surveyed Private Wells  
The results of the field survey of 4 private wells along the corridor within a 100 m buffer zone are 
summarized in Table 2.  The field sheets are provided in Appendix B-2.  The wells are identified 
as D-28 to D-32.  Wells for which the UTM coordinates were measured in the field (Wells D-28 
and D-29) are plotted in Figure 2. 
 
In the 2 cases where the resident was home, the well was field surveyed (Appendix B-1), which 
included measurement of the UTM coordinates using a hand-held Global Positioning System 
(GPS) device.  In the case of Wells D-31 and D-32, the residents were not home, and a survey 
package was mailed to them (Appendix B-2.1). Of the mailed survey packages, one (D-31) was 
returned completed by the well owner (Appendix B-2.2), and one (D-32) was returned unopened.  
 
 
4.0 POTENTIAL IMPACTS OF ROAD CONSTRUCTION 
Potential impacts on wells due to external factors generally fall into two categories: impacts on 
groundwater quality and impacts on groundwater quantity.  This section discusses each of these 
potential impacts on the private wells along the Waterdown Road Corridor.  Based on the 
available information we consider it unlikely that the proposed road construction will cause any 
significant impacts on private wells along the corridor.   
 
4.1 Potential Impact on Groundwater Quality  
This project will involve a widening of the existing road allowance by about 3.5 m on each side.  
This proposed widening will reduce the setback from the widened road allowance of the existing 
wells on lots along the corridor.    
 
The reduced setback, combined with the increased traffic, could make some of the existing wells 
more susceptible to inflow of contaminants from surface sources, particularly road salt.  The 
susceptibility of an individual well will depend on a number of factors, including the integrity of 
the well construction, the well’s setback, the depth of the well and the type of the surficial 
geological material.     
 
In wells that are (possibly) improperly constructed, contaminants such as road salt that may be 
present at the water table along the road could reach the well intake by inflow along the annulus 
of the well (the clearance between the casing and the formation).   
 
Alternatively, such contaminants could migrate downward from the water table to the well 
intakes in the bedrock under the strong downward hydraulic gradient that exists in the saturated 
zone (See Section 2.2).  The risk of downward migration would be relatively low where the 
surficial material is low-permeability till.  In the area near the brow of the Escarpment where the 
overburden is very thin or absent (Figure 2), the potential for downward migration would be 
greater due to the higher permeability of the bedrock (Wells 65, 71, 78, 79, Figure 2).    
    



The potential for downward migration is mitigated by the fact that almost all the wells in the 
MOE well records are deep bedrock wells.  Of the 21 listed wells, 16 wells are >10 m deep and 
10 wells are >15 m deep (Table 1).  Of the 5 relatively shallow (<10 m deep) wells, all (Wells 63, 
68, 69, 70, 72, Figure 2) are located in the lower-risk till area and not in an area of bedrock 
outcrop.  
  
4.2 Potential Impact on Groundwater Quantity 
Impacts on the groundwater quantity in wells, i.e. those involving a reduction in yield or an 
increase in drawdown, are typically caused by interference from another pumped well nearby.  In 
this case, the proposed road construction along the preferred corridor will not have any 
foreseeable such impacts on the local wells, because the construction activities will not involve 
any groundwater extraction.   
 
 
5.0 CONCLUSIONS 
Based on the above discussion, we present the following conclusions: 
 

• The characterization of private wells along the preferred corridor was done using the 
Ministry of Environment (MOE) computerized well record data base, and also by a field 
survey of private wells along the corridor.  This information was supplemented by 
government geological reports and maps. 

 
• Based on the available information, we consider it unlikely that the proposed road 

construction will cause any significant impacts on private wells along the corridor.   
 
Potential Impact on Groundwater Quality 

• The proposed road widening will reduce by about 3.5 m the setback of existing wells on 
lots along the preferred corridor.  The reduced setback, combined with the increased 
traffic, could make some of the existing wells more susceptible to inflow of contaminants 
from surface sources, particularly road salt.  The susceptibility of an individual well will 
depend on a number of factors, including the integrity of the well construction, the well’s 
setback, the depth of the well and the type of the surficial geological material.     

 
• Contaminants (e.g. road salt) that may be present at the water table along the road could 

reach the well intake by inflow along the casing annulus of (possibly) improperly 
constructed wells.  

 
• Alternatively, such contaminants could migrate downward from the water table to the 

well intakes in the bedrock under the strong downward hydraulic gradient that exists in 
the saturated zone.  The potential of downward migration to the bedrock would be 
relatively low where the surficial material is low-permeability till.  In the area near the 
brow of the Escarpment where the overburden is very thin or absent (Figure 2), the 
potential for downward migration would be greater due to the higher permeability of the 
bedrock. 

 
• The potential for downward migration is mitigated by the fact that almost all the wells in 

the MOE well records are deep bedrock wells.  Of the 21 listed wells, 16 wells are >10 m 
deep and 10 wells are >15 m deep.  Of the 5 relatively shallow (<10 m deep) wells, all 
are located in the lower-risk till area and not in an area of bedrock outcrop.  

 



Potential Impact on Groundwater Quantity 
• Impacts on the groundwater quantity in wells, i.e. those involving a reduction in yield or 

an increase in drawdown, are typically caused by interference from another pumped well 
nearby.  In this case, the proposed road construction along the preferred corridor will not 
have any foreseeable such impacts on the local wells, because the construction activities 
will not involve any groundwater extraction.   
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APPENDIX B 
 

RESULTS OF FIELD SURVEY  
OF PRIVATE WELLS 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B-2 
 

Completed Forms for Field Surveyed Wells 











 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B-3 
 

Completed Forms for Wells Not Field Surveyed 








