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Statement of Limitations

This report has been prepared by SLR Consulting (Canada) Ltd. (SLR) for Mizrahi
Developments (Client) in accordance with the scope of work and all other terms and conditions
of the agreement between such parties. SLR acknowledges and agrees that the Client may
provide this report to government agencies, interest holders, and/or Indigenous communities as
part of project planning or regulatory approval processes. Copying or distribution of this report,
in whole or in part, for any other purpose other than as aforementioned is not permitted without
the prior written consent of SLR.

Any findings, conclusions, recommendations, or designs provided in this report are based on
conditions and criteria that existed at the time work was completed and the assumptions and
gualifications set forth herein.

This report may contain data or information provided by third party sources on which SLR is
entitled to rely without verification and SLR does not warranty the accuracy of any such data or
information.

Nothing in this report constitutes a legal opinion nor does SLR make any representation as to
compliance with any laws, rules, regulations, or policies established by federal, provincial
territorial, or local government bodies, other than as specifically set forth in this report. Revisions
to legislative or regulatory standards referred to in this report may be expected over time and,
as a result, modifications to the findings, conclusions, or recommendations may be necessary.
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1.0 Introduction

SLR was retained by Mizrahi Developments (the “Client”) to conduct a Hydrogeological
Investigation at 159 -163 Sulphur Springs Road, Ancaster, ON (the “Site”) (Figure 1). The Site
is currently occupied by rural residential homes, forested areas, and two ponds. The proposed
development includes detached homes, townhomes, road access, open space, park lands, and
naturalized areas. The proposed Site plan can be found in Appendix A.

This Hydrogeological Investigation is focused on characterizing geological and hydrogeological
conditions at the Site and completing pre-to-post development water balance assessment
based on the current Site plan. Pre-to-post development infiltration and runoff values will be
provided to inform Stormwater Management (SWM) design and Low Impact Development (LID)
measures will be recommended based on soil/ groundwater conditions. Hydrogeological related
constraints and construction considerations will also be provided.

1.1 Study Objectives

This Hydrogeological Investigation was completed concurrently with the SLR Geotechnical
Investigation. The scope of work included for the Hydrogeological Investigation is provided
below:

¢ Document applicable Site background information including surficial geology,
physiography, and hydrostratigraphy;

¢ Install and develop eight (8) groundwater monitoring wells across the Site;

¢ Complete two (2) groundwater monitoring events to determine the groundwater levels on
Site;

o Complete single well response testing (i.e., slug tests) to estimate hydraulic conductivity
at select monitoring wells;

e Collect one (1) groundwater quality sample and compare groundwater chemistry to
Ontario Drinking Water Standards (ODWS) to establish existing conditions;

e Complete a pre-and-post development water balance assessment to identify infiltration
and runoff targets; and

e Prepare a Hydrogeological Investigation report summarizing the soil and groundwater
conditions, groundwater levels and flow direction, water balance targets, impact
assessment, and hydrogeological constraints.

2.0 Site Setting
2.1 Existing Use

The Site currently hosts rural residential homes, forested area, and two ponds. The Site is
surrounded by a mix of urban and rural residences to the west and south, and forested area to
the east and north. The northern forested area is associated with the Dundas Valley
Conservation Area.

2.2 Environmental Features and Drainage

The Site is located within the Spencer Creek Watershed, within the Sulphur Creek
subwatershed. Almost the entirety of the Sulphur Creek subwatershed is located within the
Town of Ancaster. The Sulphur Creek subwatershed is approximately 17 km? that originates on

1 3
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the border of the Dundas Valley where it drains east ultimately discharging into Hamilton Harbor
(HCA, 2010). Sulphur Creek is located approximately 1km north of the Site boundary.

The Site shows a topographic peak near the southern boundary of the Site, and slopes
downwards towards the northern boundary. Two ponds are located within the Site boundary. A
small pond located near the southern boundary of the Site, and a large pond located at the
northern Site boundary. Both ponds show outlets that flow east out of the Site boundary, which
eventually flow north towards Sulphur Creek. Both ponds are interpreted to be anthropogenic.

2.3 Physiography and Geology

The Site is located primarily within the Norfolk Sand Plain physiographic region (Chapman and
Putnam, 1984). This region is described as a plain of silts and sands that extends southwest
towards Lake Erie. The sands of this plain are usually well drained and discharge into nearby
streams and creeks. A small portion of the northern part of the Site, including the northern pond,
is with the Niagara Escarpment physiographic region. The Niagara Escarpment is the most
dominant physiographic feature within the Hamilton Region and extends from the Niagara River
to the Bruce Peninsula. The escarpment separates the Site from a significant elevation drop into
the Dundas valley, where several creeks within the watershed flow to ultimately discharge into
Hamilton Harbor.

The surficial geology of the area as described by the Ontario Geological Survey (OGS) mapping
(Figure 2) represents coarse-textured glaciolacustrine deposits including gravels, sands, silts
and minor clays. Based on the borehole drilling program, the Site was found to be
predominantly underlain by silts rather than sands, but is generally consistent with OGS

mapping.

2.4 Hydrogeology

Hydrostratigraphic units can be subdivided into two distinct groups based on their ability to allow
groundwater movement: an aquifer and an aquitard. An aquifer is defined as a layer of soil that
is permeable enough to permit a usable supply of water to be extracted. An aquitard is a layer of
soil that inhibits groundwater movement due to its low permeability. The major regional
hydrostratigraphic units that control groundwater at or near the Site are described below:

Coarse-Textured Glaciolacustrine Deposits consisting of sand, gravel, silt and minor clay
make up the surficial geologic unit at the Site. This unit typically has a high permeability and
therefore forms a surficial aquifer within the Site boundary where horizontal groundwater flow
towards groundwater discharge areas is expected. Soils may be less permeable when higher
proportions of silt are present in the deposit. As previously described, silt was found to be the
dominant soil types underlying the Site.

The Guelph Formation makes up the bedrock unit below the glaciolacustrine deposit. This unit
is made up of tan colored medium to fine crystalline structured dolostone. This formation is not
well exposed within the Niagara escarpment, and often runs parallel to the escarpment
(Armstrong and Dodge, 2007). The Guelph Formation typically acts as a bedrock aquifer unit,
however, where unfractured, may locally act as an aquiclude below the unconfined
glaciolacustrine aquifer.

3 3
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2.5 Source Water Protection

The Site is in the Hamilton Region Source Protection Area. Each Source Water Protection Plan
identifies three main regulatory factors under the Clean Water Act (2006) relating to local
hydrogeology to consider for Site development: Significant Groundwater Recharge Areas
(SGRAS), Highly Vulnerable Aquifers (HVASs), and Wellhead Protection Areas (WHPAS). Source
Water Protection mapping for the Site is provided in Figure 3. Based on available Source Water
Protection mapping, the Site is within a SGRA with a vulnerability score of N/A.

This low vulnerability score suggests meeting pre-development infiltration is likely not required
on this Site, however, recharge is recommended to be maintained to the best extent possible.
The Site is also within a HVA. Based on the proposed development, this designation will not
pose constraints on the development plan.

2.6 MECP Water Well Records

Based on a review of the MECP Water Well Records (WWR) database, 12 wells are present
within a 500 m radius of the Site (Figure 4). Of these, four (4) are for domestic supply use, three
(3) are for monitoring, three (3) are not used, one (1) is for irrigation and one (1) us unknown.
The summary of the well uses can be seen in Table 1. The depths of the wells ranges from 3.6
to 41.1 meters below ground surface (mbgs) with an average depth of 20.2 mbgs. Water levels
within these wells range from 0.6 to 18.3 mbgs.

The depths of the domestic wells range from 7.9 to 20.4 mbgs with an average depth of 15.5
mbgs. Three of these wells are deep drilled wells with one being a shallow bored well. The
drilled wells obtain water from the bedrock aquifer below, while the shallow bored well obtains
water from the shallow sand aquifer.

Table 1. MECP Water Well Records

Well ID Year Completed ‘ W(er!tli)gesp)nh ‘ I_S;sgr(\g%esr) Ceelng DR s Well Use
6801892 1956-04-17 36.6 18.3 0.15 Monitoring
6801893 1963-02-08 35.7 - - Not Used
6801895 1964-09-03 17.1 11.0 0.15 Domestic
6801897 1956-06-07 23.8 0.6 0.25 Unknown
6807846 1971-06-15 16.5 8.8 0.15 Domestic
6810629 1983-12-08 41.1 12.2 0.15 Not Used
6810792 1984-09-03 204 24 0.15 Domestic
7105076 2008-01-31 - - 0.05 Monitoring
7118650 2008-11-07 7.9 - 1.2 Domestic
7125697 2009-07-01 15.2 3.2 0.15 Irrigation
7234460 2014-10-15 3.6 - - Not Used
7337872 2019-04-12 4.6 - 0.05 Monitoring

Note: If a “-“is used there is no available data.

5 3
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3.0 Site Specific Conditions

3.1 Borehole Drilling and Monitoring Well Installation

As part of the Geotechnical Investigation, SLR advanced eleven (11) boreholes between
October 31, 2024, and November 13", 2024 (BH24-1 to BH24-10, BH24-7A). Of these
boreholes, eight (8) were completed as groundwater monitoring wells with 2-inch (0.05 m)
diameter PVC casing (BH24-1, BH24-2, BH24-3, BH24-4, BH24-5, BH24-7, BH24-9, BH24-10).
The location of the boreholes and monitoring wells are presented on Figure 1, and the well
installation details are presented in Table 2. The well depths ranged from 5.5 to 6.1 mbgs, with
screen lengths of 3 m. Borehole logs are presented in Appendix B.

Table 2. Monitoring Well Installation Details

sorehole Slr?{:ﬁ,r;?dn?begh S(;:;cleged Hydrostratigraphic Unit
BH24-1 6.1 224.6 31-6.1 S'g; r?é'ty g‘l’:gf)?aflj‘st;‘r:ﬁg
BH24-2 6.1 220.3 31-6.1 S"é é nso'l'ty ggjﬁ;g&‘;ﬁg
BH24-3 5.7 2213 57-7.2 Sand g‘l’g:jatcelﬁﬁg
BH24-4 6.1 221.9 31-6.1 Silt g‘l’g:jatcelﬁﬁg
BH24-5 5.5 214.4 25-55 Silt g‘l’gﬁj‘;‘ﬁj‘sﬂﬁg
BH24-7 6.1 196.6 31-6.1 Sa”‘é)i’l ts"t ! ggﬁaﬁ;ﬁ:ﬁg
BH24-9 6.1 220.9 31-6.1 Silt g‘l’;z?afjét‘r:ﬁg
BH24-10 55 220.9 25-55 Silt g‘l’;z?afjét‘r:ﬁg

3.1.1 Site Specific Geology
The results of the borehole drilling program are summarized below:

Fill: This unit was identified in all boreholes. This unit was composed of silt, with some sand,
some clay, and trace gravel. This unit contained rootlets, was brown to grey, moist to wet, and
loose to compact. This unit extended to depths ranging from 0.8 to 2.3 mbgs.

Silt / Sandy Silt: This unit was encountered below fill materials in all boreholes except BH24-
6A. This unit contained trace to some sand, trace clay, trace gravel, was brown to grey, moist to
wet, and loose to compact. This unit ranged in thickness from 0.3 to 4.6 m and extended to
depths of 6.7 mbgs.

Sand / Silty Sand: This unit was generally encountered below silt, or at surface in BH24-1,
BH24-2, BH24-3, and BH24-9. This unit contained trace clay, trace gravel, was brown to grey,
and was loose to compact. This unit ranged in thickness from 1.1 to 4.1 m and extended to
depths of 6.7 mbgs.

8 3
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3.2 Groundwater Levels and Flow

Groundwater levels were measured by SLR personnel on November 6, 2024, and November
12, 2024. Water levels were measured using a water level tape and recorded to the nearest
centimeter. Table 3 provides the measured water levels and elevations. Groundwater flow
based on November 12, 2024 water levels is presented in Figure 5. Groundwater flow was
found to move northwest towards the northern pond, then northeast towards Hamilton Harbour.

Groundwater levels ranged from -0.02 to 4.32 mbgs and groundwater elevation ranged from
192.28 and 223.33 meters above sea level (masl). There is a steep groundwater elevation
decline between BH24-5 and BH24-7, coinciding with the topographic elevation change.
Groundwater levels at the site were found to be shallow, with most groundwater levels close to
surface. Negative groundwater levels were observed at BH24-2, indicating the groundwater
level was above surface.

Table 3. Groundwater Monitoring

Borehole Depth Elevation November 6, 2024 November 12, 2024

ID (mbgs) (masl)
BH24-1 6.1 224.6 1.31 223.29 1.27 223.33
BH24-2 6.1 220.3 0 220.30 -0.02 220.32
BH24-3 55 221.3 1.53 219.77 1.52 219.78
BH24-4 6.1 221.9 231 219.59 2.31 219.59
BH24-5 55 214.4 0.44 213.96 0.40 214.00
BH24-7 6.1 196.6 4.31 192.29 4.32 192.28
BH24-9 6.1 220.9 0.36 220.54 0.34 220.56
BH24-10 5.5 220.9 1.03 219.87 1.01 219.89

3.3 Hydraulic Conductivity

SLR personnel conducted single well response testing (SWRT) in select monitoring wells to
determine the hydraulic conductivity (K) of the screened units found on the property. Wells were
developed prior to the completion of the SWRTs by removing three (3) well volumes from the
well, or by purging the well until dry. SWRTs were performed after the wells had recovered.

Rising Head Tests (RHT) were conducted by removing approximately (1) litre of water from
wells and monitoring the rising head. The rate of recovery for the RHT was measured using a
datalogger installed near the bottom of the well set to record water levels at 1 to 5 second
intervals. Manual water-level measurements were also collected during the tests. Tests were
terminated once 80% recovery had been attained or after half an hour- whichever occurred first.

Hydraulic conductivity values were calculated from the displacement-time data using the
Bouwer and Rice (1976) method for unconfined aquifers, as modelled by Agtesolv™ software.
The analysis results are presented in Appendix C, and the range of calculated hydraulic
conductivity values are summarized in Table 4.

9 3
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Table 4. Hydraulic Conductivity Values

Borehole | Screen Depth Screened

Hydrostratigraphic Unit Hydraulic

ID (mbgs) Geology Conductivity (m/s)
BH24-1 31-61 | Silt/Silty Sand Coarse-textured 1.1x10%
Glaciolacustrine
BH24-2 31-6.1 Silt / Silty Sand Coarse-textured 1.6x10°®

Glaciolacustrine

BH24-4 31-6.1 Silt Coarse-textured 1.6 x 10
Glaciolacustrine

BH24-5 25-55 Silt Coarse-textured 2.9x 107
Glaciolacustrine

. . Coarse-textured 2
BH24-7 3.1-6.1 Sandy Silt / Silt Glaciolacustrine 6.7 x 10

BH24-9 31-6.1 Silt Coarse-textured 1.3 x 107
Glaciolacustrine

BH24-10 25-55 Silt Coarse-textured 4.5x 108
Glaciolacustrine

3.4 Grain-Size Analysis

The hydraulic conductivity of the overburden soils was calculated using empirical relationships
derived by Sauerbrei (1932) which utilize grain size distribution curves of soil samples. The
completed grain size distribution curves are provided in Appendix D, and the results of the
empirical analyses are provided in Table 5.

cm
dz, —
7

. pg s n’
K (Sauerbrei, 1932) = —[(3.75 X 107°) X 1] | ——
n (1—n)?

Where K = hydraulic conductivity (cm/s)
p = 3.1x10-8T3 - 7.0x10-6T2 + 4.19x10-5T + 0.99985
g = 980 cms-2
v = -7.0x10-8T3 + 1.002x10-5T2 — 5.7x10-4T + 0.0178
T = 1.093x10-4T2 + 2.102x10-2T + 0.5889
n = porosity as a fraction of aquifer volume
T = water temperature (°C)

Table 5. Grain-Size Empirical Analysis

Borehole Depth

Hydraulic Conductivity
D Sample (mbgs)

(K) (m/s)

Geology ‘ Hydrostratigraphic Unit

BH24-1 | SS5 33 Silt Coarse-textured 4.4 %107
Glaciolacustrine

Silty Coarse-textured
Sand Glaciolacustrine

BH24-2 SS6 4.7 1.5x10%
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Borehole Depth

Hydraulic Conductivity
D Sample (mbgs)

(K) (m/s)

Geology ‘ Hydrostratigraphic Unit

BH24-3 | SS7 6.3 Sand Coarse-textured 8.8 x 10
Glaciolacustrine

BH24-4 | SS7 6.3 silt Coarse-textured 2.9x107
Glaciolacustrine

BH24-5 | SS4 2.4 silt Coarse-textured 5.2 x 10°
Glaciolacustrine

BH24-7 | SS2 0.9 Sandy Coarse-textured 3.0 x 107
Silt Glaciolacustrine

BH24-9 | SS6 47 Silt Coarse-textured 6.1x 107
Glaciolacustrine

BH24-10 | SS5 3.3 silt Coarse-textured 5.1x 10°
Glaciolacustrine

3.5 Hydraulic Conductivity Summary

The hydraulic conductivity values were calculated to range from 1.6 x 10® to 1.5 x 10° m/s, with
a geomean of 3.6 x 107 m/s. The range in the hydraulic conductivity value is due to the variable
composition of sand and silt present in the overburden. Thick sand units were identified in
BH24-2 and BH24-3, which is reflected in the grain-size analysis hydraulic conductivity values.
These hydraulic conductivity values are lower than anticipated for coarse-textured
glaciolacustrine deposits, however, is consistent with the high amount of silt found in the soils.

3.6 Groundwater Chemistry

An unfiltered groundwater sample was collected from BH24-5 on November 12, 2024 to
determine the background groundwater quality. This sample was analyzed for a suite of water
guality parameters and compared against the both the Aesthetic Ontario Drinking Water
Standards (ODWS), and the Biological and Chemical ODWS. The exceedances noted when
compared to these criteria are summarized in Table 6, and the complete analysis is presented
in Appendix D.

Groundwater quality was generally good and typical for the area, with exceedances in the
Aesthetic ODWS noted for colour, hardness, total dissolved solids, turbidity, aluminum, iron and
manganese. The metals exceedances are interpreted to be related to elevated turbidity in the
sample and are not considered to be a concern for the Site. Exceedances were also noted for
total coliforms and sodium. The presence of coliforms is typical in raw groundwater. The
elevated sodium may be related to road salting, an interpretation that is supported by the
elevated chloride concentration in the sample, and BH24-5 being adjacent to a road.

Table 6. Groundwater Chemistry Exceedances

Lowest
Detection Unit
Limit

Aesthetic Biological and

Parameters ODWS | Chemical ODWS

Physical Tests (Matrix: Water)
Colour, apparent 5 - 2.0 CuU 53.0

Hardness (as CaCO3), from total
CalMg 80 -> 100 - 0.50 mg/L 495

3%
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Parameters AGENINGH e el el Dl_e?t\:i:et?otn Unit | BH24-5
ODWS Chemical ODWS Limit
Solids, total dissolved [TDS] 500 - 10 mg/L 752
Coliforms, Esccctllﬁncma coli [E. ) 1 1 CEU/100mL 5
Total Metals (Matrix: Water)
Aluminum, total 0.1 - 0.0030 mg/L 0.228
Iron, total 0.3 - 0.010 mg/L 0.414
Manganese, total 0.05 - 0.00010 mg/L 0.594
Sodium, total 200 20 0.050 mg/L 914

4.0

Water Balance Assessment

A pre-to-post water balance assessment was completed for the Site to determine the changes
to infiltration and runoff that would be expected based on the proposed development.

4.1 Water Surplus

The water surplus describes the difference between precipitation and evapotranspiration (ET)
that is available to contribute to infiltration and runoff. The surplus was calculated using the
monthly soil-moisture balance approach as described in Thornthwaite and Mather (1957). A soil
moisture storage value of 200 mm was chosen, appropriate for fine-textured soils. Data for
average monthly precipitation and temperature was derived from the 1991 — 2020 climate
normals from the Hamilton RBG meteorological station. Actual evapotranspiration is calculated
based on a potential ET (or PET) and soil-moisture storage withdrawal. Monthly PET is
estimated using monthly temperature data and is defined as a water loss from a homogeneous
vegetation-covered area that never lacks water (Thornthwaite, 1948; Mather, 1978).

The total yearly precipitation as published by the Hamilton RBG meteorological station from
1991 — 2020 Climate Normals is 902 mm/yr. The calculated actual ET (or AET) based on the
Thornthwaite and Mather monthly water balance model is approximately 574 mm within the
study area (Table 7). The calculated PET for the study area is 622 mm/yr, or about 70% of the
total precipitation. The estimated water surplus for the Site area is approximately 329 mm/yr
(~36% of the total precipitation).

Table 7. Water Surplus

‘ Jan ‘ Feb ‘ Mar ‘ Apr ‘ May‘ Jun ‘ Jul ‘ Aug ‘ Sep ‘ Oct ‘ Nov ‘ Dec ‘ Year

Parameters
Precipitation 72.953.4|68.781.3| 81 |77.6|97.5|66.8|73.5|84.2|78.1|67.3|902.3
Temperature 53| -5 [ 02|65 )131|185|20.9|/20.1|16.1| 9.7 | 3.8 | -1.9 8
Potential Evapotranspiration (PET) | 0 0 1 32 | 79 | 117 [ 137|121 | 81 | 42 | 12 0 622
P - PET 73 | 53 | 68 | 49 2 | -40 | -39 | -54 8 | 42 | 66 | 67 | 280
Change in Soil Moisture Storage 0 0 0 0 0 | -36 | -27 | -26 3 18 | 44 0 -30
Soil Moisture Storage 150 | 150 | 150 | 150 | 150 | 114 | 87 | 61 | 58 | 76 | 120 | 150
Actual Evapotranspiration (AET) 0 0 1 32 79 [ 114 [ 125 | 93 77 42 12 0 574
Soil Moisture Deficit (mm) 0 0 0 0 0 4 12 | 28 5 0 0 0 49
Surplus (P - AET) 73 | 53 | 68 | 49 2 | -36 | -27 | -26 3 | 42 | 66 | 67 |328.6
1
; 3¢
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4.2 Infiltration Factors

The partitioning of the water surplus between runoff and infiltration depends on soil type,
topography, and vegetation cover. Water will infiltrate more easily through sands compared to
clays, on flat slopes compared to steep slopes, and through natural vegetated soils compared to
agricultural crops or urban areas. The method developed by Bernard (1932) and described by
the MOEE (1995) was used to estimate infiltration for the Site

The infiltration factors are described in the MOEE manual and are reproduced here for
reference (Table 8). The infiltration factor is calculated by adding the individual sub-factors at
the Site. The water surplus is then multiplied by the total infiltration factor to determine the
partitioning between the amount of runoff and the amount of infiltration that occurs annually. The
runoff is the total amount of surplus remaining after considering infiltration or (1) — (infiltration
factor) = (runoff factor). This approach takes into consideration the three factors previously
stated: soil type, topography, and vegetation cover. The topography factor for the Site was
determined by drawing transects across the Site and taking the average slope from Google
Earth. The soil type factor was determined from surficial geology mapping published by OGS
mapping and Site-specific borehole data. The final factor in the MOEE (1995) methodology is
the vegetation factor which is based on land cover, agricultural was selected based on Site
observations. The total average annual infiltration is estimated by multiplying the appropriate
water surplus value by the sum of the three individual factors.

Table 8. Infiltration Factors

Area Description ‘ Infiltration Factor Value

Soil Type: Fine to Coarse-Textured Sands and Silts 0.4
Topography / Slope : 2.5% Slope 0.15
Vegetation Factor: Meadow 0.1
Overall Infiltration Factor 0.65
4.3 Pre-Development Water Balance

The results of the pre-development water balance are provided in Table 9. The land use area
breakdown was estimated based on existing conditions. Based on a Site area of 10.03 ha, it is
estimated that 19,822 m®/yr of precipitation infiltrates and 16,764 m3/yr runs off.

4.4 Post-Development Water Balance

A post-development water balance was completed using the same methodology as described
above. A summary of the post-development water balance is provided in Table 10. Based on
the concept plan provided in Appendix A, the impervious area is estimated to increase by 2.41
ha. In the post-development conditions, it is estimated that 14,675 m3/yr of precipitation
infiltrates and 33,563 m3/yr runs off. This represents a decrease in infiltration by 5,148 m3/yr
(-26%), and an increase in runoff by 16,799 m®/yr (+100%).

3%
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Table 9. Pre-Development Water Balance

Water Surplus Water Runoff Infiltration
Impervious on P Run off Estimated Surplus on Volume Volume Total Total
Total | Impervious P from . Vegetated Runoff From Infiltration from Runoff | Infiltration
Land Use area Impermeable . Pervious . e . v ;
(ha) Factor Impervious Pervious | Coefficient | Pervious | Coefficient | Pervious | Volume Volume
(ha) Surfaces A 3 INCEY(EY! A A A 3 3
(miyr) rea (m3/yr) reas rea rea (m3/yr) (m3/yr)
(m/yr) (m®/yr) (m°/yr)
Meadow / Agriculture | 9.28 0.00 0.00 0.812 0 9.28 0.329 0.35 10,674 0.65 19,822 10,674 19,822
Road / Paved Area | 0.75 1.00 0.75 0.812 6,091 0.00 0.329 0.35 0 0.65 0 6,091 0
Total 10.03 - 0.75 - 6,091 9.28 - - 10,674 - 19,822 16,764 19,822

Table 10. Post-Development Water Balance

Water

Runoff Infiltration

Land Use

Total
(ha)

Impervious
Factor

Impervious
area (ha)

Water
Surplus on
Impermeable
Surfaces

(miyr)

Run off
from
Impervious
Area

(m3/yr)

Estimated

Pervious
Area (ha)

Surplus
on
Vegetated
Pervious
Areas

(m/yr)

Runoff

Coefficient

Volume

From

Area
(melyr)

Infiltration

Pervious | Coefficient

Volume
from
Pervious
Area
(m3fyr)

Total
Runoff
Volume
(m3/yr)

Total
Infiltration
Volume
(m3/yr)

Medium Density Residential | 3.30 0.70 231 0.812 18,759 0.99 0.329 0.35 1,139 0.65 2,115 19,897 2,115
Parks and Open Space 2.15 0.00 0.00 0.812 0 2.15 0.329 0.35 2,473 0.65 4,592 2,473 4,592

Road / Paved Area 0.85 1.00 0.85 0.812 6,903 0.00 0.329 0.35 0 0.65 0 6,903 0
Natural Heritage Area 3.73 0.00 0.00 0.812 0 3.73 0.329 0.35 4,290 0.65 7,967 4,290 7,967
Total 10.03 - 3.16 - 25,661 6.87 - - 7,902 - 14,675 33,563 14,675
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5.0 Impact Assessment and Development Considerations

5.1 Water Balance and LIDs

A pre-to-post water balance assessment was completed on the Site to determine the changes
to infiltration and runoff post-development. Based on the proposed development plan, the
infiltration and runoff post-development is 14,675 and 33,563 m®/yr respectively. This represents
a decrease in infiltration by -5,148 m®/yr (-26%) and an increase in runoff by 16,799 m3/yr
(+100%).

The use of LIDs may be used to meet pre-development infiltration targets to the best practical
extent. Based on groundwater levels at the Site, surface-based LID measures such as grassed
swales or shallow infiltration trenches may be utilized. These LID measures may be deployed in
areas near BH24-4 or BH24-7 where water levels are greater than 1 mbgs, allowing for
successful infiltration. Based on the Site plan, directing rooftop runoff to rear-yard swales may
also be considered to increase infiltration post-development

52 Source Water Protection

The Site is located within an SGRA with a “N/A” vulnerability score. Due to the “N/A”
designation, is it interpreted that maintaining infiltration post-development for this Site is not
required. However, it is recommended that best practices are deployed to the most reasonable
extent possible to maintain infiltration. The use of LID measures will likely be able to meet the
pre-development infiltration targets.

The Site is also within an HVA. This may require the need for a salt management plan to
mitigate any potential impacts to the groundwater quality should road salting be considered for
the development.

53 Natural Environment

Two ponds exist within the current Site boundary and are intended to be maintained post-
development. Both of these ponds show streams from the west flowing into the ponds providing
surface water input. Both ponds also show outlets flowing east exiting the Site boundary. Based
on the fine to coarse-textured soils found on Site, and the high groundwater levels, these ponds
are interpreted to be connected to the shallow groundwater table in the unconfined, overburden
aquifer. As infiltration will likely be able to be maintained post-development through the
deployment of LIDs, no impacts to these ponds is anticipated.

54 Existing Groundwater Users

Based on a review of the MECP WWRs database, 12 wells are present within a 500 m radius of
the Site, with four (4) being used for domestic water supply. The four domestic wells are:

o MECP WWR #6801895;
o MECP WWR #6807846;
e MECP WWR #6810792, and,
e MECP WWR #7118650

The first three wells are deep drilled wells that obtain potable water from the deep bedrock and
not the unconfined overburden aquifer. These wells are unlikely to be negatively impacted by

3%
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the development. MECP WWR #7118650 is a bored well with a depth of 7.9 m and obtains
potable water from the unconfined silt and sand aquifer. This well is located approximately 100
m west of the southwest corner of the site boundary. As infiltration is intended to be maintained
post-development, and this well is located upgradient to cross gradient from the Site, no
negative impacts to this well would be expected.

5.5 Basement Separation from Groundwater Table

As described in Section 3.2, the groundwater levels at the site range from -0.02 to 4.32 mbgs,
with generally high groundwater levels across the Site. Based on these high groundwater levels,
residential units would need to be built as slab on grade without basements.

Should basements be considered for the Project, it is expected that the grade will have to be
raised in several locations to accommodate underground structures and allow for sufficient
separation from the groundwater table (at least 0.5 m). Additional groundwater level monitoring
is recommended to confirm the seasonal high groundwater table at the Site.

5.6 Stormwater Management Pond Considerations

Based on the results of the hydrogeology study, the groundwater table is interpreted to be
between -0.02 to 4.32 mbgs across the site and the geometric mean soil permeability is 3.6 X
107 m/s. Under these conditions, it is expected that any potential SWM ponds should be lined
with impermeable clay (1x10® m/s or lower) to prevent interactions between the groundwater
and stormwater.

6.0 Summary and Conclusions

Based on the results of the Hydrogeological Investigation, the following summary and
conclusions are presented:

e SLR advanced eleven (11) boreholes between October 31, 2024, and November 13™,
2024 (BH24-1 — BH24-10, BH24-7A). Of these boreholes, eight (8) were completed as
groundwater monitoring wells

o Eleven (11) boreholes were advanced as part of the drilling program. Eight (8) of these
boreholes were completed as groundwater monitoring wells. The depths of these wells
ranged from 5.5 to 6.1 mbgs.

e The surficial geology at the Site as encountered through borehole drilling consisted of
coarse and fine-textured glaciolacustrine silt and sand.

e Groundwater levels at the site were shallow and ranged from -0.02 to 4.32 mbgs.
Groundwater elevations ranged from 192.28 and 223.33 masl. The large change in
elevation is due to the steep elevation change at the northern Site boundary.
Groundwater flow at the site flows northwest towards the northern pond, then northeast
towards Hamilton Harbour.

¢ Single well response tests and grain-size analysis were utilized to determine the
hydraulic conductivity values of the soils at the site. The hydraulic conductivity values
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