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1. Introduction 
iTRANS Consulting Inc. (iTRANS) is performing a Class Environmental Assessment (EA) for 
the Regional Municipality of York’s (York Region) 16th Avenue Road Improvement Project 
from Yonge Street in Richmond Hill to McCowan Road in the Town of Markham. Recently, it 
was decided that the road improvement project would be extended to York/Durham Line.  
MacViro Consultants, a division of GENIVAR Ontario Inc. (MacViro) was retained by iTRANS 
to conduct a hydrogeological investigation along the extended alignment. An investigation has 
already been conducted by MacViro for the original project scope (Yonge Street to McCowan 
Road) and was provided to iTRANS in March 2006.  Therefore, this report relates only to the 
extension between McCowan Road and York/Durham Line. 

Although the extent of the 16th Avenue Road Improvement Project has changed, the purpose of 
the hydrogeological investigation remains the same:  

• Review and assess existing geological and hydrogeological information; 

• Conduct a water well survey for wells within a 1 km radius of the project; and  

• Assess potential groundwater interference and environmental concerns resulting from the 
various alternatives of the construction project.

2. Study Methodology 

2.1 Assessment of Geology and Hydrogeology 
The assessment of geology and hydrogeology of the area involved reviewing the following 
sources of information: 

• Available geotechnical borehole data; 

• Previous hydrogeology studies;  

• MOE water well record information; and 

• York Region, Peel Region, Durham Region, and the City of Toronto (YPDT) model 
baseline data from ongoing and previous regional projects. 

A more detailed assessment is presented in Section 3. 

2.2 Water Well Survey 
To develop an inventory of water wells within the study area and to address potential well 
interference complaints, all domestic wells within 1 km of the proposed road improvements were 
surveyed as part of a baseline study. To identify residences with wells, York Region water 
servicing mapping was consulted to confirm areas with municipal connections (Figure 1). 
Further, MOE well records and existing water well surveys in the area were reviewed to fill in 
any data gaps (Figure 2). Of the remaining areas, it was necessary to perform a door-to-door 
survey that included filling out a questionnaire with residents and conducting a well inspection, 
in addition to obtaining baseline water levels and water quality sampling from a representative 
selection of private wells. Results of the well survey are found in Section 4. 



iTRANS Consulting Inc. 
Hydrogeological Investigation for Class Environmental Assessment Study   
16th Avenue from McCowan Road to York/Durham Line, York Region 

 

 

2 
February 2007

 

 

2.3 Assessment of Potential Impacts 
Using available geological and hydrogeological data, as well as private well inventories, it was 
possible to predict potential impacts to existing water well users and the natural environment as a 
result of the proposed road improvements. The results of this assessment can be found in Section 
5. 

3. Geology/Hydrogeology 

3.1 Geology of the Study Area 
The project site is located within the extensive Markham-Pickering till plain, extending from the 
Oak Ridges Moraine (ORM) in the north to the abandoned shoreline of Lake Iroquois in the 
south. The till plain is located between elevations of 290 m above sea level (masl) in the north 
and 140 masl in the south, with most of the land surface lying between elevations 180 masl and 
240 masl. The majority of the area is covered by Newmarket Till and Halton Till of Pleistocene 
origin, with sizeable patches of surficial sand and clay in certain locations. The land surface 
consists of gently rolling low-relief hills, with the largest relief provided by stream valleys that 
are incised 6 to 10 m into the rolling plain in the north and 15 to 30 m in the southern parts of the 
region. The rivers and their tributaries provide the surface drainage of the till plain within the 
area surrounding the project site. 

All of the surficial sediments found within the project site are attributed to the last stages of 
Wisconsian glaciation. These deposits are related to environments in which materials were laid 
down under glacial ice, in lakes and ice marginal ponds, in melt water channels and streams in 
front of and between ice lobes. The materials vary in composition, texture, particle size, 
continuity and extent. Deposits laid down by the glacial ice consist of poorly sorted clay, silt or 
sand tills that are usually very compact, have low permeability and are often continuous over 
large areas. Materials deposited in ice marginal ponds are relatively well sorted and occur as 
beds of clay, silt or sand. Although some of these deposits are extensive, they are usually not as 
continuous or extensive as till sheets. Fluvial deposits consist of well-sorted sands and/or gravels 
and have generally limited continuity and aerial extent. 

The Geological Survey of Canada (Logan et al, 2001) subdivided these deposits into five 
primary units: 1) the Lower Deposits; 2) Newmarket Till; 3) ORM Sediments; 4) Halton Till; 
and 5) glaciolacustrine and recent deposits. Figure 3 shows a diagram of the conceptual 
stratigraphy. 

The Lower Deposits are comprised of thick complex sediments that overlie the bedrock surface 
and are overlain by the Newmarket Till. The sediments are composed of sand, silt and clay and 
are thought to have originated in proglacial lakes between the Illinoian and Mid Wisconsinan 
time. Based on lithology, the Lower Deposits can be further differentiated into (from the base 
up) York Till, Don Interglacial beds, Scarborough Formation, Sunnybrook Till and the 
Thorncliffe Formation (Figure 3). The extent, thickness and predominance of sand make the 
Scarborough Formation and the Thorncliffe Formation significant deep aquifers in the region. 
The till units act as aquitards. 
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The Newmarket Till has been traced across the Greater Toronto Area (GTA) and consists of 
dense stony (5-15% gravel) silty sand to sandy silt with occasional stonelines and sandy beds. 
This unit was possibly deposited in a standing water environment during the advance of the late 
Wisconsinian ice sheet from the north and along the Lake Ontario basin. The lithology and 
extent of this unit makes it a regional aquitard overlying potential aquifers in the Lower 
Deposits.  

The ORM sediments are a complex package of coarse-grained glaciofluvial and outwash 
material that overlie the Thorncliffe Formation. These deposits generally become finer grained 
and thinner further away from the moraine, and eventually pinch out.  Tunnel channels, where 
meltwater was confined by the overlying ice, may have caused extensive erosion of the layers 
underlying the ORM sediments. 

Above the ORM sediments lies the Halton Till, which consists of clayey silt to silt till with 
interbedded sand, silt and clay.  This unit is thought to have originated at the end of the 
Pleistocene glaciation events and is also considered as an aquitard due to its lithology and low 
permeability in the project area.   

Figure 3 
Conceptual Stratigraphy of the Study Area 
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3.2 Hydrogeology of the Study Area 
The glacial history of the region has resulted in the origin of a complex system of aquifers and 
aquitards of regional extent.   

ORM Aquifer: The shallow ORM aquifer exists at a regional scale. This is a discontinuous 
aquifer that varies in thickness between 0 to 20 m and consists of considerable lateral variation in 
lithology between sand to fractured till to gravel deposits. The shallow surficial material present 
along the alignment mainly consists of recent deposits, and a combination of weathered and 
unweathered Halton Till materials. The shallow ORM aquifer is an unconfined aquifer in areas 
where the Halton Till is thin, and semi-confined to confined where it is thick. This unit is often 
accessed by shallow dug or drilled wells for potable water supply. The water table in the 
unconfined areas varies seasonally up to 3 m and provides critical baseflow to streams in the 
Markham area.   

Newmarket Till Aquitard: This unit underlies the ORM aquifer and is regarded as a regional 
aquitard due to its low permeability. This unit is not capable of producing water for potable 
supply but acts as a thick low permeability zone isolating the shallow unconfined aquifer from 
the middle confined aquifer (Thorncliffe Formation), which is composed of coarser grained 
interstadial deposits.  

Middle Confined Aquifer (Thorncliffe Formation): This unit serves as a regional aquifer for 
domestic and commercial water supply in the Markham area. The aquifer has a high piezometric 
pressure head sometimes close to ground surface. 

Lower Aquifer/Aquitard Units: Beneath the Thorncliffe Formation lies the Sunnybrook 
Diamict, which is regarded as an aquitard, followed by a lower confined aquifer (Scarborough 
Formation), also composed of coarser grained interstadial deposits. 

3.2.1 Baseline Water Levels in the ORM Aquifer 

Baseline information for the ORM aquifer is available from shallow monitoring wells and 
shallow residential wells, which have been monitored as a part of the 16th Avenue Trunk Sewer 
Construction Project. Water levels in the shallow aquifer are known to fluctuate up to 3 m 
seasonally.  

Current water levels in the ORM aquifer have been estimated through existing monitoring and 
domestic wells. 

There may be potential impacts to the shallow aquifer as a result of the construction due to the 
shallow extent of the roadwork. 

3.2.2 Baseline Water Levels in the Thorncliffe Formation 

York Region has obtained a significant amount of baseline water level information in the 
Thorncliffe Formation as a part of the 16th Avenue Trunk Sewer Construction Project.   

Based on the data collected from piezometers within close proximity to 16th Avenue, a natural 
southerly horizontal hydraulic gradient of 0.004 was estimated from the regional potentiometric 
surface. The horizontal hydraulic gradient of the Thorncliffe Formation in the Duffins Creek 
watershed is 0.005 (Gerber, 2002).    
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Current water levels in the Thorncliffe Formation are the product of combined pumping as a part 
of the 9th Line dewatering and 16th Avenue Phase I and II dewatering.  The water levels have 
been monitored since March 2003.    

Since the majority of construction efforts related to the road improvements will occur within the 
top 3 m of the ground surface, no impacts to the Thorncliffe Aquifer are anticipated.  

4. Water Well Survey 
The water well survey consisted of three components: 

• Review of the YPDT model and MOE water well records; 

• Review of existing water well surveys; and 

• A door-to-door survey. 

Each component is described in more detail in the following sections. 

4.1 MOE Water Well Record Review 
As part of a joint initiative from York Region, Peel Region, Durham Region, and the City of 
Toronto (YPDT), a scientific research project, which incorporates geological and 
hydrogeological information for these areas has been developed and used as a tool in regional 
scale groundwater analysis. This database was developed based on available MOE water well 
records and is incorporated in this assessment.   

The water well record information stored in this database was sorted according to GPS 
coordinates, and the wells located outside a 1 km radius of 16th Avenue from McCowan Road to 
York/Durham Line (study area) were eliminated from the data set.  One hundred thirteen (113) 
MOE water well records were identified within the 1 km radius of 16th Avenue for this study 
(Figure 2). Seventy-five (75) of these wells were located between Reesor Road and the subject 
area’s western boundary, whereas thirty-eight (38) were located between Reesor Road and the 
subject area’s eastern boundary (1 km east of York/Durham Line).  Information from these 
records was used to assist in assessing the regional geology and hydrogeology as discussed in 
Sections 3.1 and 3.2, and was used during the well survey to help identify existing private wells 
within the study area. 

4.2 Existing Well Surveys 
Extensive well monitoring data is available for portions of the study area due to well monitoring 
and mitigation that has been undertaken by York Region for the 16th Avenue Trunk Sewer 
Construction Project. York Region has provided this information as a resource for this 
assessment. 

Approximately fifty (50) wells have been identified within the study area from water well survey 
information provided by York Region. This information has been divided into well details and 
water quality information for each well and is summarized in Table 1.
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4.3 Door-to-Door Well Survey 
To obtain water well information for the area from Reesor Road to the eastern boundary of the 
project (1 km east of York/Durham Line), MacViro conducted a water well survey to develop an 
inventory of existing water wells and their uses.  York Region mapping confirmed that water 
servicing is available from the western extent of the study area to approximately 1 km east of 
Ninth Line (Figure 1), an area included in the 16th Avenue Trunk Sewer well monitoring 
program.  MacViro’s door-to-door well survey focussed on wells within the unserviced area 
located east of Reesor Road, where it was expected that most properties would still have private 
wells.  As part of the survey, MacViro completed a well survey checklist with the owner/tenant 
(Appendix C), and performed a well inspection with associated measurements (i.e. depth to 
water). Where the tenant did not have any knowledge of the well details, or did not wish to 
participate, the landlord was contacted to obtain the data. Raw water samples were collected 
from representative wells for analysis, and were analysed for E. Coli, Total Coliforms, Nitrates, 
Nitrites, Ammonia, Sodium, Chloride, Fluoride, Sulphate, and Phosphate. Results are discussed 
in Section 5. 

During the door-to-door survey, twenty-six (26) wells were identified between Reesor Road and 
the eastern boundary of the study area. Of these twenty-six (26) wells, fifteen (15) were 
surveyed. Table 2 lists the locations where surveys were conducted, and includes a summary of 
the actions taken during the door-to-door survey. Based on the survey results, six (6) shallow 
wells, seven (7) intermediate wells and two (2) deep wells were identified. Upon speaking to 
residents within the study area, it was discovered that many of the shallow wells that had been 
located along Reesor Road had been decommissioned following the contamination of the water 
supply in Walkerton, Ontario by E. Coli bacteria in May 2000. The wells were decommissioned 
by order of the Ontario Government, and deep wells were installed in their place. As such, the 
majority of the wells identified along Reesor Road during MacViro’s door-to-door survey were 
intermediate to deep wells. 

Water samples were obtained from two (2) shallow wells, one (1) intermediate well and two (2) 
deep wells within the study area to obtain baseline water quality data. Results of the analyses are 
shown in Table 3 and Appendix D. 

Figure 4 shows the location of wells identified during MacViro’s door-to-door water well survey, 
as well as those identified from previously collected survey data. The results obtained during 
MacViro’s water well survey are included in Table 1.

5. Interference Assessment 
An analysis of the MOE water well records, existing well survey information, and door-to-door 
survey results was undertaken to assess potential interference that could occur during the 16th 
Avenue Road Improvements Project. No major impacts are expected in the deep aquifer due to 
the shallow extent of the roadwork. However, there is potential for impacts to shallow wells 
since the majority of the work will be undertaken at shallow depths. 

The MOE water well records (Appendices A and B) identified thirty-eight (38) shallow wells 
(less than 15 m deep), fifty-five (55) intermediate wells (between 15 m and 50 m) and thirteen 
(13) deep wells (greater than 50 m deep) within the study area.  However, not all of these wells 
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could be located during the well survey. Wells that have been identified from survey information 
include eleven (11) shallow wells, thirteen (13) intermediate wells and five (5) deep wells. 
Potential impacts to residential wells are expected to be limited to the eleven (11) shallow wells 
identified above, which are shown in Figure 5. Potential impacts include the following: 

1) If construction is to involve lane widening, there may be a small reduction in infiltration, 
which may lower the water table, however the influence will be minimal; 

2) If construction is to involve the preparation of granular bedding material at depths below 
the water table, the permeability along the road alignment will be increased, which may 
alter natural groundwater flow direction and reduce available water to shallow wells and 
shallow streams; 

3) If construction is to involve replacing the bridge across Little Rouge Creek at 16th 
Avenue and Reesor Road, it is likely that construction dewatering will temporarily be 
required during the construction of the footings for the bridge. This will require a 
separate investigation on the impacts of potential dewatering on water well users and the 
natural environment; and 

4) Potential issues at other creek crossings, including a possible temporary reduction in 
upwelling, where road improvements will require culvert or bridge enlargements. 

It must be recognized that other major project work involving significant dewatering operations 
was undertaken throughout a portion of the study area.  As such, it will be difficult to identify 
groundwater impacts solely attributable to any of the construction alternatives provided as part of 
this road improvement project. 

The depth of the water table for the eleven (11) shallow wells ranged between 1.44 m bgs and 
6.61 m bgs (Table 4). The available drawdown for the wells ranged between 0.11 m and 6.73 m.  
Table 4 
Summary of Shallow Wells Identified Within 1 km Radius of Study Area 

No. Municipal Address 
Depth to Water 

(m bgs) 
Available 

Drawdown (m)
4  5815 16th Avenue 5.69 0.11 
11  6230 16th Avenue 2.55 5.45 
38  8882 Reesor Road 1 6.61 Unknown 
39  8882 Reesor Road 2 5.63 Unknown 
46  9529 Reesor Road Unknown Unknown 
48  9631 Reesor Road 1.47 6.73 
56  40 Highway 7 Unknown Unknown 
63  80 Highway 7 Unknown Unknown 
64  90 Highway 7 3.51 Unknown 
73  3835 York/Durham Line 2.95 5.8 
75  3855 York/Durham Line 1.44 5.64 

Notes: 
m bgs  meters below ground surface 
1          well in use 
2          well not in use 
 



iTRANS Consulting Inc. 
Hydrogeological Investigation for Class Environmental Assessment Study   
16th Avenue from McCowan Road to York/Durham Line, York Region 

 

 

8 
February 2007

 

 

Two dug wells are located at 8882 Reesor Road. One of the wells is currently in use, however 
the second well needs to be decommissioned, as it is no longer being used. Presently, it is 
covered with cinder blocks and wood. 

There were two shallow wells identified in our survey within 100 m of the 16th Avenue road 
alignment: 

y 5815 16th Avenue 
y 6230 16th Avenue 

The well located at 5815 16th Avenue is a dug well and extends approximately 5.8 m deep and 
has 0.11 m of available drawdown (essentially unusable). The well located at 6230 16th Avenue 
is approximately 8.0 m deep and has 5.45 m of available drawdown.   

After considering the radial distance of the residential well to the road alignment and the amount 
of available drawdown in each well, it is unlikely that the well at 6230 16th Avenue will be 
impacted due to routine road improvements. The well at 5815 16th Avenue does not have a 
significant amount of available drawdown and would likely be prone to water supply issues 
regardless of road improvements. It is recommended that a number of wells, including this well 
be monitored during and after construction to assess potential impacts. 

6. Summary and Conclusions 
The wells located within a 1 km radius of 16th Avenue (the study area), have been identified and 
plotted on a study area map (Figure 2).  Further, information provided by the Region (conducted 
as part of the 16th Avenue Trunk Sewer Construction Project) has been tabulated to organize 
representative baseline data for wells located within the study area. 

All wells identified within the study area by door-to-door survey have been plotted on Figure 4. 
All shallow wells identified during these surveys are shown in Figure 5.  

MacViro’s water well survey of representative wells located between Reesor Road and the study 
area’s eastern boundary completes the compilation of water well survey (baseline) information 
for the entire study area. This information has been added to Table 1. 

Based on the analysis of local geology and hydrogeology, as well as available private water well 
data, no major impacts are expected to water wells or the natural environment due to the 
proposed road improvements. 

It is recommended that a selection of private wells be monitored before, during and after 
construction as an act of due diligence and for baseline purposes in the event that construction 
dewatering is required. 

Should the bridge crossing Little Rouge Creek require upgrading as part of the road 
improvements, a detailed dewatering plan and associated monitoring program should be created. 
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Project Name Representative
Project Number Address
Date Phone Number
Field Personnel Occupant Type
Recorded By Permanent or Seasonal?
Property Owner Lot Size

Weather Cond.

Sample ID:

Number of Residents: Adults Children

Number of Bedrooms: 1 2 3 4 Other: 

Water Use: Residential Commercial Irrigation Livestock Other, Describe:

Historic Water Quality/Quantity Problems?
Previous Sampling Results?

Tap Water Used for Drinking? Yes No

Bottled Water Used for Drinking? Yes No

Type of Well: Dug Drilled Bored Other, describe:

Well Diameter: meters Total Depth: meters

Depth to Water: meters Not Accessible

Casing/Wellhead Stickup: meters Surface Runoff Away from Well? Yes No

Surface Seal intact: Yes No Condition:

Type of Pump: Submersible Jet Other, Describe:

Pipe Connection: Steel Plastic PVC Other, Describe:

Distance from Well to closest contaminant source (septic): metres (upgradient/downgradient)

Sample Collected: Yes No

Duration of Purging: min pH: Turbidity: NTU

Sample Temp oC: Conductivity: mS/cm D/O: mg/L

Observations:
(e.g. odour, colour, sediments)

GENERAL RESIDENCE INFORMATION

WELL INSPECTION

Sample Information

 (page 1 of 3)

WELL INSPECTION CHECKLIST



Water treatment device present: Yes No

Type of water treatment device: Reverse Osmosis Water Softener Charcoal Filter

Distillation Chlorination Mechanical Filter

UV Filtration

Has well ever been shocked? Yes No If yes, date of last shock:

Other

Date of installation:

Maintenance: Routine maintenance schedule followed: Yes No
Maintained By:
Last done:
Next schedule:
Major repairs completed:

Water treatment device operational: Yes No

Description of condition & notes:

Type of Sewage System:
(e.g. septic, holding tank…)

Location of System (see site sketch):

Age of System: Years

When last pumped out? By Whom? How Often?

Inspection ports: Accessible Inaccessible

Odours Present: Yes No

Visual Inspection: Breakout Ponding Wet Yard

Direct Discharge Overly lush lawn No Deficiencies Observed

Description of Deficiency:

Sump Present: Yes No If Yes, where connected?

Laundry connected to: Septic Sump Direct Discharge

Dishwasher connected to: Septic Sump Direct Discharge

Kitchen sink connected to: Septic Sump Direct Discharge

Shower connected to: Septic Sump Direct Discharge

Is there space/room on lot for replacement bed? Yes No

Distance to closest: Well metres Building metres Surface Water Body metres

Comments:

On-Site Off-Site On-Site Off-Site On-Site Off-Site

Road Salt Animal Feces Run-off Other

Pesticide Above-ground Storage Tank Description:

Herbicide Under-ground Storage Tank

Fertilizer Hazardous Materials

Description of On- and/or Off-Site Influences:

EXTERIOR WATER QUALITY INFLUENCES

HOME WATER TREATMENT DEVICE INSPECTION
(page 2 of 3)

SEWAGE DISPOSAL
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500-600 Cochrane Drive, Markham, ON  L3R 5K3
tel: (905) 475-7270   fax: (905) 475-5994

Project Name
Project Number
Date
Field Personnel
Recorded By
Property Owner

PROPERTY LAYOUT

Note: Include location of active and unused wells, septic system, property boundary, surrounding land use, surface water bodies, roadways, street names, 

including approximate distance (in metres) and indication of topography

Describe location of well relative to walls of buildings or other reference points:

Camera Number: Photograph Reference Number:
Orientation of Photograph(s):

Notes:

WELL INSPECTION & INTERVIEW 
CHECKLIST
(PAGE 3 OF 3)

N
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Laboratory Results 
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Photos of Wells Identified During MacViro’s Well Survey 

 

 




