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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 New East-West 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 60 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
(Figures 2a, 2b). A total of 29 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 New East-West Road Corridor consists of glacial overburden
overlying Paleozoic dolostone bedrock, and has been described by Karrow (1987), Johnson et al (1992),
and Ontario Geological Survey (OGS, 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 A-A’ in
Figure 3.

The Niagara Escarpment forms a cliff about 300 m high that trends northeast-southwest across the study
area (Figure 1), and is the major physiographic and geological feature in the area. The New East-West
Road Corridor lies mostly above the Escarpment except for a small portion at the east end. Streams on
the flat area above the Escarpment drain southeastward off the Escarpment to Lake Ontario, the most
prominent being Grindstone Creek (Figure 1).

Cross-Section A-A’ 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 A-A’ shows that the ground surface reflects the highs and lows of the bedrock surface.
Paleozoic bedrock formations are not differentiated.
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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, and is exposed along streambeds below the Escarpment. The bedrock formations dip
gently toward the southwest.

Along the corridor east of Robson Road and above the Escarpment, the area has been referred to in OGS
(1982, 1984) as a bedrock resource area. Quarries occur in the area to extract rock from the Amabel
Formation for crushed stone, though there no quarries are indicated along the corridor.

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 in west of Waterdown by a deposit of glacial
lake sand (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 in the area, except locally west of
Waterdown, where the glacial lake sand rests directly on the bedrock (Wells 8 to 12, Figure 3). The
glacial lake sand is a generally fine-grained, deep-water sediment (Karrow, 1987).

The overburden thickness along the corridor as interpreted from Cross-Section A-A’ (Figure 3), ranges
from 4 to 13 m, and averages about 8 m. The glacial lake deposit west of Waterdown is mapped as a sand
and gravel resource area in OGS (1984), although no extraction pits were indicated along the corridor.

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 predominant vertical
component of groundwater flow is downward from the water table, through the till and granular
overburden and into the underlying 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 0.9 m/m in the bedrock above the
Niagara Escarpment. This means that groundwater moves downward from the water table, through the
Amabel Formation toward deeper zones in the bedrock.
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3.0 PRIVATE WELLS ALONG THE PREFERRED CORRIDOR
3.1 Private Wells in MOE Records

The MOE computerized data base indicated 60 wells along the preferred New East-West Road Corridor.
All of the wells are bedrock wells, and most are 6-inch diameter drilled wells, installed between 1952 and
2005. The details of these wells, as discussed in Section 1.0, 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 60 1952-2005 1970
Depth (m) 60 4.6-48.8 16.6
Depth to Top of Bedrock (m) 54 1.8-16.5 6.7
Static Water Level Depth (m) 54 0.9-13.7 5.2
Available Drawdown (m) 54 1.8-35.1 11.8
Tested Flow Rate (L/min) 51 3.8-345 41.2
Tested Drawdown (m) 46 0.0-25.3 7.8
Specific Capacity (L/min/m) 46 0.3-~1500 6.2*

Notes:
Selected parameters are explained in Table 1.
* Geometric mean

The private wells in Figure 2 were plotted using UTM coordinates in the well records, which were
estimated by the MOE from topographic maps. Two high-density clusters of wells along the corridor
near the Boulding Avenue/Robson Road intersections (Figure 2a) and the Evans Road/Kerns Road
intersections (Figure 2b) are shown on a larger scale in Figure 5. Wells 38/33/36, 43, 44, 45 and 47
appear to lie outside the property boundary and within the road alignment or walkway on the north side,
due to inaccurate UTM coordinates in the MOE records.

3.2 Field-Surveyed Private Wells

As discussed in Section 1.0, relatively few wells were surveyed in the field due to the difficulty in
contacting the well owners. The results of the field survey of 29 private wells along the corridor within
the 100 m buffer zone are summarized in Table 2. The field sheets are provided in Appendix B-2. The
wells are identified as D-1 to D-15, D-16 and D-16A, D-17 to D-28. Wells for which the UTM
coordinates were measured in the field are plotted in Figure 2.

Field surveys were done in 14 cases where the resident was home (Appendix B-1). The field survey
included measurement of the UTM coordinates using a hand-held Global Positioning System (GPS)
device. The coordinates of some of these wells were not measured because the well owner did not know
exact location of the well.
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In 15 cases, the residents were not home, and a survey package was mailed to them (Appendix B-2.1). Of
the mailed survey packages, 9 were returned completed by the well owner (Appendix B-2.2), and 6 were
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 New East-West 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 is relatively low where the surficial material is low-permeability till. In
the area of glacial lake sand west of Robson Road (Figure 2a), the potential for downward migration
would be greater due to the higher permeability of the sand, particularly where the sand directly overlies
the bedrock (Wells 8 to 12, Figure 3).

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 60 listed wells, 54 wells are >10 m deep and 14 wells are >20 m
deep (Table 1). The 6 relatively shallow (<10 m deep) wells (Wells 3, 5, 12, 18, 39, 41, Figures 2a, 2b)
are all located in the lower-risk till area.
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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

SUMMARY AND CONCLUSIONS

Based on the above discussion, we present the following summary and 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 of glacial lake sand west of Robson Road,
the potential would be greater due to the higher permeability of the sand, particularly where the
sand directly overlies the bedrock contact.

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 60 listed wells, 54 wells are >10 m deep and
14 wells are >20 m deep. The 6 relatively shallow (<10 m deep) wells are all located in the
lower-risk till area.
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Potential Impact on Groundwater Quantity
e 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




B-1: Field Survey Letter and Form



July 30, 2008

Attention: Local Water Well Users

Waterdown Road and New East-West Road

Class Environmental Assessment Projects

Water Well Survey

City of Hamilton, City of Burlington, Region of Halton

Dear Resident:

As part of the Class Environmental Assessments studies being carried out for
improvements to Waterdown Road and the New East-West Road corridor, Dillon
Consulting 1s conducting a technical study of conditions along the existing and
proposed new road alignments to evaluate the potential for effects to groundwater
supply wells.

Your property is located within the study corridors (see attached Key Plan). If you
are serviced by a private supply well, we would appreciate your assistance with this
survey. Participation is voluntary. Participation involves your completion of the
attached questionnaire, which should take about fifteen minutes of your time. The
questionnaire sceks information on well construction, available water quantity, and
water quality. Finish the form to the best of your knowledge, and then please mail the
form to our office using the envelope provided. Your participation helps to ensure
that effects to your well are considered.

The information that you provide will be summarized in our final report. Personal
contact information (e.g. name, address) will not be included in our summaries.

If you should have any questions, or require assistance with the questionnaire, please
contact the undersigned at 416-229-4647 ext. 2324. Thank you in advance for your
helpful assistance.

Yours sincerely,

DILLON CONSULTING LIMITED

/%Mﬂzé =

Ted Rannie, M.Sc., P.Geo.
Hydrogeologist

THR:1lkc
Encl.

Our File: 08-9020

n\\\\\\\\\%

DILLON

CONSULTING

235 Yorkland Blvd,
Suite 800

Toronto, Ontario

Canada

M2J 4Y8

Telephone

(416) 229-4646
Fax

(416) 229-4692

Dillon Consulting

Limited
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Water Supply Well Survey Form

Page 1 of 2 (One sheet per well on property)

Name of property owner:

Name of tenant {if different from above]:
Street address [911 Number]:
Mailing address:

Municipality, postal code:

Telephones: [wark, home]

Number of persons routinely using well water:

Property use: [resid, comm, indust, instit]

Number and type of livestock:

Well Construction
Number of wells on property:

Usage activity: factive, dormant]

Well usage:
MO Well Tag No.:
Drilling contractor:

{e.g. domestic, irrigation, washing}

Depth of well:

[feet / metres]

Construction: [dug, drilied, jetted]

Casing material and diameter: [concrete, steel}

Screen presence, depth: [open hole in bedrock?]

Static [un-pumped] water level: [fect / metres}

Pump type: [e.g. submersible, jet]

Is a driller's borehole record attached? [yes / no]
Casing access port:

Well focation by GPS.

fyes / no)

Easting: Northing:

v

DTN
CONSULTING

Project Number:
08 - 9020

Project Name:

Waterdown and E-W Corridor

Date:

Please Complote as
Best Vou Can !

Datum:

Water Treatment Systems Indicate all applicable components below:
O water softener (O Iron filter Ouv
(O Reverse osmosis (O Sediment filter (O Chlorination

Water Quantity History

How many years has the interviewed person used the well?
How often does the weli run dry?

O Never  ODaily O Weekly (O Monthly

If so, what activity is associated with the well running dry?

Q Annually O

(O Other (specify)
(O Other (specify)

Once. When:

Is the well ever recharged by water truck? Last recharge date:

Was the well ever deepened? When?

Weli Vulnerability

Direction of ground slope:

Well head stick-up above ground;

Casing condition:

Drainage at well head:
Condition of well lid:
Do livestock/pets have access to wellhead area?

[inches / centimetres}
feracks, decayed wood, holes?]
[fevel, mound, even slope, inward dilely, pit]

[material, cracks, holes, rotted wood?)

71302008 1:34 PM C\Documents and Settings\20igitLocal SetlingstTemparary internet Files\OLKTF\Draft Well inventory Sheel xls



Water Supply Well Survey Form (continued) {Street address;
Page 2 of 2 i

______________________________________________________

Water Quality Hisiory

Odour problems:

Taste problems:

Colour problems:

Staining of fixtures or laundry:

Encrustation at fixtures or pipes:

Is the water used for drinking by occupants?

Is there any history of illness associated with the water? Frequency?

Was the water tested for microbiology by a laboratory and what were results?
Details:

Has the water quality changed over time?
Explain:

Additional Comments by Interviewed Well User

Draft Property Sketch

Indicate the following features:
(Even if only known approximately)

Property boundary

Houses and other buildings

Well

Septic tank

Septic field

Road

Driveway

North arrow

Distances between well and septic field
Ground slope direction [downward]
Ditches

Water pipe connections

Fuel storage /heating oil tanks
Waltercourses, ponds, lakes

7i30/2008 1:34 PM CADocuments and Settings\20ight ocal Seltings\Temporary internet Files\OLKY FiDrall Well inventory Sheet xls






