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David Goodman

Goodman, Solomon & Gold

1500-439 University Avenue, Toronto ON
M3G 1Y8

Dear David Goodman:
Re: Hydrogeological Investigation

Project #: 1904308

Palmer Environmental Consulting Group (Palmer) is pleased to submit the attached report describing the
results of our hydrogeological investigation for the property at 0 Nicholas Street, Village of Alton (hereafter
referred to as the “site”) in the Town of Caledon, Ontario. It is understood that the proposed residential
subdivision consists of 15 single residential lots with lot areas ranging from 0.14 ha to 0.20 ha. The
residential subdivision will have private septic systems and municipal water service.

The focus of the hydrogeological investigation was to define groundwater conditions and soil permeability
to assess stormwater infiltration potential for Low Impact Development (LID) design, soil percolation rates,
groundwater levels, groundwater supported vs. surface water supported natural features, and to complete
a nitrate loading assessment for individual septic servicing.

The overburden on-site consists of ice-contact stratified deposits underlain by the Halton Till. However,
stratigraphy/hydrostratigraphy is highly variable on a local scale. Measured groundwater elevations on June
23, 2021 ranged from 401.97 mASL to 415.44 mASL, or 1.97 mbgs to 3.63 mbgs. Shallow horizontal
groundwater flow is directed east-northeastwards reflecting the influences of local surface water features
and topography.

Alton Village is serviced by a municipal water supply drawn from groundwater, but residents previously
relied on private wells. Based on the review of the MECP WWR database, 99 WWRs are on record for land
within 500 m of the project boundary. Of the 99 WWRs, 54 are for domestic wells, 10 are for monitoring
wells/test holes, three are for commercial use, two are not used, two are associated with the public water
supply system, 23 are abandonment records (all types of wells) and five are for wells of unknown use. The
site is situated within the Credit Valley Source Protection Area and is subject to the CTC Source Protection
Plan (SPP). A small area in the eastern portion of the site is within a Wellhead Protection Area (WHPA)-B
(Score = 6). The remainder of the site is within a WHPA-C (Score = 6 except in the northern portion of the
site were Score = 8). The site is part of a Significant Groundwater Recharge Area (Score = 6) and is also
the location of a Highly Vulnerable Aquifer (Score = 6). The site and its vicinity are located within a
Significant DNAPL (dense non-aqueous phase liquids) Threat Area. It is also required that the pre-
development infiltration is maintained on-site post-development, to the extent practical.
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Both shallow groundwater samples collected during this investigation exceeded the ODWSOG Aesthetic
Objectives (AOs) for colour and turbidity and the ODWSOG Operational Guideline (OG) for hardness.
Sample BH6 exceeded the ODWQS for sodium but not its ODWSOG AO. Sample BH7 exceeded the
ODWSOG AO for manganese. With the possible exception of sodium at BH6, these findings are attributed
to background conditions.

Based on the results of in situ hydraulic conductivity testing, the calculated hydraulic conductivity of the
shallow soils ranges from 2.0x107 m/s to 6.4x10-¢ m/s with a geometric mean of 2.0x10-¢ m/s. Based on
this testing and grain size distribution data obtained during the geotechnical investigation, the shallow soils
appear to be suitable to allow for the construction of in-ground leaching beds. The percolation rate of the
tested soils ranged from 30.1 to 76.0 mm/hr (T-time of 19.9 to 7.9 min/cm) with a mean of 51.9 mm/hr (T-
time of 11.6 min/cm). When applying a default safety factor of 2.5, the geometric mean infiltration rate is
20.7 mm/hr (T-time of 29.9 min/cm). It is recommended that this rate be used for preliminary design
purposes until future site-specific percolation rate testing is completed.

Based on MECP Procedure D-5-4 and Guideline B7 (required by Credit Valley Conservation), a background
concentration of nitrate of 1.56 mg/L (this is based on two of four wells and may be affected by a nearby
large-scale septic system) and if the development consists of 167.3 m?/1,800 sq ft single-storey homes, the
maximum allowable concentration of nitrate in groundwater at the site boundary is 3.67 mg/L. The septic
systems will require tertiary treatment system to reduce the concentration of nitrate in the septic effluent to
8.05 mg/L.

A Thornthwaite and Mather water balance was completed for the site. It is estimated that approximately
70% (240 mm/year) of the surplus infiltrates, and the remaining 30% (112.8 mm/year) runs off. Based on a
site area of 5.91 ha, it is estimated that 14,181.4 m3/year infiltrates and 6,077.8 m3/year runs off. If the
development consists of 167.3 m2/1,800 sq ft homes, the proposed development will increase the area of
impermeable surfaces, currently none, to approximately 0.45 ha. It is estimated that, post-development,
12,705.7 m3/year (215 mm/year) of precipitation will infiltrate. Through the use of Low Impact Development
(LID) measures, such as infiltration galleries which capture 1,475.7 m3 of precipitation per year, the post-
development infiltration may be increased to 14,181.4 m3/year to maintain pre-development conditions.

A simplistic dewatering rate estimate indicates that a groundwater level lowering of 1.7 m in the
southeastern portion of the site (perimeter foundation trench only, no basements unless the grade is raised
due to high water table), the total dewatering rate is estimated to be approximately 21,130 L/day. For a
groundwater level lowering of 1 m elsewhere (square basement excavation), the total dewatering rate is
estimated to be approximately 15,600 L/day. The radius of influence is estimated at 157 m. One private
well may be located within this radius, which will be confirmed during later design stages and mitigation
proposed as necessary.

Thank you for the opportunity to work with your team on this project. Please let us know if you have
guestions or comments on this submission.

Yours truly,

/C«Ce

Jason Cole, M.Sc., P.Geo
Vice President, Principal Hydrogeologist
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Hydrogeological Investigation I
0 Nicholas Street, Alton Village, Town of Caledon, Ontario Pa merm

1. Introduction

Palmer Environmental Consulting Group (Palmer) is pleased to submit the attached report describing the
results of our hydrogeological investigation for the property at O Nicholas Street, Village of Alton (hereafter
referred to as the “site”) (Figure 1) in the Town of Caledon, Ontario, completed as part of development
approvals. Approvals are required from the Town of Caledon, Peel Region and Credit Valley Conservation
(CVC).

At this stage, it is understood that the proposed residential subdivision will consist of 15 single residential
lots with lot areas ranging from 0.14 ha to 0.20 ha (Appendix A), a conservation easement, road
allowance(s), and will have private septic systems and municipal water service. The focus of this
hydrogeological investigation was to define groundwater conditions and soil permeability to assess
stormwater infiltration potential for Low Impact Development (LID) design, soil percolation rates,
groundwater levels, groundwater supported vs. surface water supported natural features, and to complete
a nitrate loading assessment for individual septic servicing.

The property is currently a wooded area approximately 5.91 ha in area featuring a walking trail. Surrounding
land uses are residential (north, east, south) and woodland area (west). Grade slopes downwards from a
topographic high located along the western property boundary towards the eastern property boundary with
total relief of approximately 25 m. There are no structures or surface water features on-site. A Provincially
Significant Wetland (Mill Pond) and the Credit River/Shaw Creek — Alton River Branch are located
approximately 175 m southeast and south, respectively, of the site. The surface waterbodies are regulated
by Credit Valley Conservation. There are two (2) active Permits to Take Water (PTTWSs) for the municipal
water supply within 1 km of the site. This site is located within a Wellhead Protection Area-C (WHPA-C).

In addition, this study was carried out to assist the preparation of the engineering design and EIS report
being completed for the project. To characterize the hydrogeological conditions at the site, the following
scope of work was conducted by Palmer:

e Literature review of background geology and hydrogeology data from published maps and reports, the
Ministry of Environment (MOE) water well database, and previous environmental studies in the area;

e Site visit to measure water levels, develop the wells and complete hydraulic testing of wells at four (4)
existing monitoring wells;

e Collect groundwater samples from two (2) monitoring wells;

e Field screening to identify active wells and potential risks to water supply wells from site development;

e Long-term monitoring of hourly groundwater measurements at one (1) monitoring well (ongoing);

e Assessment of the geological and hydrogeological conditions at the site to determine hydraulic
conductivity, stormwater infiltration potential, soil percolation rates for LID design, and groundwater
chemistry;

e Completion of nitrate loading calculations for the proposed development;

e Completion of a water balance assessment for the site under pre- and post-development; and

e Completion of a Hydrogeological Investigation Report.

Palmer_1904308_Alton Village Hydrogeology and Water Balance Study-2022-01-24 1
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Hydrogeological Investigation I
0 Nicholas Street, Alton Village, Town of Caledon, Ontario Pa merm

2. Regional Conditions

2.1 Climate and Precipitation

Data for the duration of the groundwater level monitoring period (May 2021 to April 2022) will be compared
against 1981 — 2010 Climate Normals for the Orangeville MOE station (ID #6155790, the closest station),
upon completion of monitoring, to determine if the monitoring period occurring during a representative or
average meteorological year.

2.2 Geological and Hydrogeological Setting
2.2.1  Physiography

This site is located within two physiographic regions: the majority of the site is located within the Hillsburgh
Sandhills (locally, a kame moraine), and a small area in the southern portion of the site is located within the
Guelph Drumlin Field physiographic region (Figure 2) (Chapman and Putnam, 1984).

The Hillsburgh Sandbhills are characterized by rough topography, sandy materials, knobby hills, and a flat-
bottomed swampy valley running through the moraine. These sandhills contain fine sands which is not
typical of kames. The Guelph Drumlin Field, including parts of the regional municipalities of Hamilton-
Wentworth, Waterloo, Halton, and part of Wellington country is characterized by approximately 300
drumlins of all sizes. These drumlins are composed of loamy and calcareous till with fragments of red shale.
This unit is defined by stony till drumlins and deep gravel terraces. Locally, this unit is present as a spillway.

2.2.2 Overburden Geology

Based on Ontario Geological Survey (OGS) surficial geology mapping, this site is underlain by ice-contact
stratified deposits containing layers of sand and gravel; minor silt; and silt and clay (Figure 3). According
to ORMGP, 2021, this sequence is underlain by the Halton Till/lequivalent till at depths of 8 m in the western
portion of the site and increasingly less towards the east.

The Halton Till represents the latest glacial ice advance of the Lake Ontario ice lobe approximately 13,000
years ago (Eyles, 2002). It is an extensive diamicton with varying texture ranging from sandy silt till to silty
clay till interbedded with silt, clay, sand and gravel (Earthfx, 2013). In areas where ice has overridden
glaciolacustrine deposits, the till tends to be more clay rich. The thickness of the unit is typically between
10 to 20 m; however, it can reach up to 40 m. Locally, its thickness is estimated at 5 to 7 m (ORMGP, 2021).
Regionally, this unit acts as a confining aquitard, and plays a significant role in inhibiting groundwater
recharge to the underlying Oak Ridges Moraine Aquifer Complex (ORMAC)/equivalent aquifer (Earthfx,
2013). The thickness of the ORMAC/equivalent aquifer (e.g., spillway) is estimated at approximately 8 m
(ORMGP, 2021).

The Newmarket Till was deposited, initially into standing water, by a Late Wisconsinan advance of the
Laurentide Ice Sheet. It is laterally extensive within the Greater Toronto Area. The Newmarket Till has a
distinct and consistent lithology (Sharpe, Barnett, Russel, Brennand, & Gorrell, 1999). Locally, the
thickness of the till can exceed 100 m; however, it is typically between approximately 20 — 30 m thick
(Earthfx, 2013). Locally, it is estimated at approximately 7 to 8 m in thickness (ORMGP, 2021). This till is
reported to include thin interbeds of sands and silts, boulder pavements, fractures, and joints, as well as
discontinuous sand seams on the order of 1 to 2 m in thickness. Infrequently, the till may also contain

Palmer_1904308_Alton Village Hydrogeology And Water Balance Study-2022-01-24 3



LEGEND:

“~_ Watercourse

[] subject site
Physiographic Landforms

. Kame Moraines

1

3 Spillways

ysiographic Landforms.mxd

2-1_Ph

hapman, L.J. and Putnam, D.F. 2007. Physiography of southern
o; Ontario Geological Survey, Miscellaneous Release—Data 228.

Imagery (2018) provided by Esri basemap service. Contains information
licensed under the Open Government Licence — Ontario

0 50 100
(== ———
metres

DATE: Jun 22,2021 [SCALE: 1:7000

PREPARED BY:

o
3
&
<
S
S
o
<4
E
£
2]
o
5
(\
-2
?
2
5
£
=
o
£
s
&
8
=
3
)
<
>
<
2
<
o
S
3
<
S
S
B
S
o
g

Biglieri

PROJECT:

Village

Physiographic
Landforms

FIGURE 2

Document Path: G:\Shared drives\




LEGEND:

“~_ Watercourse

[] subject site

Surficial Geology'
PHANEROZOIC
CENOZOIC

QUATERNARY
RECENT

- Organic Deposits: peat, muck, marl

- Modern alluvial deposits: clay, silt, sand, gravel,
may contain organic remains

PLEISTOCENE

Glaciofluvial deposits: river deposits and delta
topset facies
Ta Sandy deposits

Ice-contact stratified deposits: sand and gravel,
minor silt, clay and till

Till:

5b Stone-poor, sandy silt te silty sand-textured il
on Paleozoic terrain

PALEOZOIC

Paleozoic bedrock

| 1. Ontario Geological Survey 2010 (Mapped at 1:50,000).Surficial
geology of southern Ontario; Ontario Geological Survey, Miscellaneous
Release- Data 128 - Revised

Imagery (2018) provided by Esri basemap service. Contains information
licensed under the Open Government Licence — Ontario

PATES Jun 22,2021 [SCAE: 1:7000

PREPARED BY:

19 Biglieri

99
RortiStanley,
il

o
2
£
8
Fl
3
O
E]
4]
=
S
2]
I
(‘!’\
X
2
&
2
g
2
©]
°
ES
T
o
<}
2
(\
B
2
g
5
i=y
i
oy
S
-
g
§
=
o
g
.0
5
<
5
<<
"
2
3
S
K
3
H
E
8
<}
5
E
o
E
2
2
2
£
3
5
S
5
2

FIGURE 3




Hydrogeological Investigation I
0 Nicholas Street, Alton Village, Town of Caledon, Ontario Pa merm

rhythmites or isolated clay laminations. It should be noted that this overall sequence is less applicable on a
regional scale than is more commonly the case due to the presence of glacial spillways, bedrock valleys
and, to the east, the Niagara Escarpment.

2.2.3 Bedrock Geology

Regional bedrock underlying the site consists of two Lower Silurian aged units, the Clinton-Cataract Group,
and the Amabel Formation (Armstrong and Dodge, 2007) (Figure 4). The Clinton-Cataract group consists
of shale, sandstone and carbonate units that occur along the base of the Niagara Escarpment. The Amabel
formation is characterized by white to blue-grey, thick to massive-bedded dolostone. Bedrock was not
encountered during the geotechnical drilling program by Sirati & Partners Consultants Limited. Based on
the Ministry of Environment (MOE) WWR database information (Appendix B), the depth to bedrock within
500 m of the site ranges from 1.8 to 45.7 m (geometric mean 9.3 m). The most commonly encountered
type of bedrock was limestone, frequently underlain by shale or sandstone, although shale was the first
type of bedrock encountered at nine locations.

2.2.4 Hydrostratigraphy

Hydrostratigraphic units can be subdivided into two distinct groups based on their capacity to permit
groundwater movement, an aquifer or an aquitard. An aquifer is classically defined as a layer of soil
permeable enough to permit a usable supply of water to be extracted. Conversely, an aquitard is a layer of
soil that inhibits groundwater movement due to its low permeability.

As noted previously (Section 2.2.2), the stratigraphy/hydrostratigraphy is highly variable on a local scale
with one, two or no coarse-textured units present above bedrock and with up to three (or no) fine-textured
units present above bedrock. The upper contact of bedrock/overburden thickness is also highly variable
with valleys incised into bedrock in the vicinity of the site/to the east and, separately, to the northwest. As
a result, outside the major valley features, any consistent flow regime in the overburden and, at least locally,
shallow bedrock, is expected to be localized in nature. However, this is not significant with respect to the
proposed development due to the existence and intended use of a municipal water service.

2.3 MECP Well Records

Alton Village is serviced by a municipal water supply drawn from groundwater, but residents previously
relied on private wells. Based on the review of the MECP Water Well Record (WWR) database, 99 WWRs
are on record for land within 500 m of the project boundary. The locations of wells are shown on Figure 5.
Of the 99 WWRs, 54 are for domestic wells, 10 are for monitoring wells/test holes, three are for commercial
use, two are not used, two are associated with the public water supply system, 23 are abandonment records
(all types of wells) and five are for wells of unknown use. Appendix B contains a summary table of the
WWRSs.

Due to COVID-related issues, a drive-by well survey was undertaken in the vicinity of the site on June 13,
2021 to assess if any private wells may remain. An apparent concrete well tile was observed in front of
19969 Main Street, located near the northeast corner of the site on the east side of Main Street. This may
correspond to either WWR 4900901 or WWR 4900903 (Figure 5) as both wells are located in the vicinity
of 19969 Main Street and both WWRs are for tiled dug wells that were deepened by drilling inside the
concrete casing. The current status of the apparent well is unknown.

A second possible dug well was inferred as potential present at 29 Amelia Street, south of the southeastern
corner of the site, where a wooden structure approximately 1 m in diameter was observed at the end of the
driveway. No WWRs correlate with this location.

Palmer_1904308_Alton Village Hydrogeology And Water Balance Study-2022-01-24 6
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Hydrogeological Investigation I
0 Nicholas Street, Alton Village, Town of Caledon, Ontario Pa merm

3. Site-Specific Conditions
3.1 Borehole Drilling Program

As part of the geotechnical investigation of the site (Sirati & Partners Consultants Limited [SPCL], 2017),
SPCL drilled eight (8) boreholes on the site on June 06 and 07, 2017, four (4) of which were completed as
monitoring wells. Monitoring well (MW) locations are illustrated on Figure 1 (borehole locations are not
included as they were not surveyed in at the time of drilling and the reader is referred to the geotechnical
report for further information on these boreholes). The boreholes were drilled using hollow stem continuous
flight augers and split spoon samplers. The boreholes were drilled to depths ranging from 6.4 to 12.7 mbgs.
Monitoring wells were installed in boreholes BH1 and BH5 through BH7. Well construction details are
provided in Table 1, below, and on the monitoring well logs in Appendix C1.

Table 1. Borehole and Monitoring Well Installation Details

Grade Screened
BH/MW ID Insl?t:ltlleed Elevation Total Depth (mbgs) Stick Up (m) Interval Sé:ergleoned
(mASL) (mbgs) i
Jun. 06, .
MwW1 2017 418.91 6.4 0.73 24-6.4 sandy silt
Jun. 07,
BH2 2017 - 7.6 - - -
Jun. 05,
BH3 2017 - 8.2 - - -
Jun. 06,
BH4 2017 - 9.7 - - -
. sandy silt till,
MWS5 3”2'81%7’ \?t'reeikf{)'ggg' 7.6 0.67 46-76 | sandand
gravel
MW6 Juzr(‘)'lga 415.85 10.4 0.72 7.4-10.4 | sandy silt
MW7 Juzr(‘)'l()?7’ 403.93 12.7 0.585 9.7-12.7 silty clay
Jun. 07,
BH8 2017 - 9.7 - - -

3.2 Local Stratigraphy

Based on the results of drilling completed onsite during Sirati & Partners Consultants Limited’s geotechnical
investigation (SPCL, 2017), shallow soils were found to be cohesionless soils of sand, sandy silt to silty
sands, silt and sand and gravel in BH1 through BH5 and BH8. In BH4 and BH6, the cohesionless soils are
underlain by glacial till deposits comprising of sandy silt to silt sand soils. A stiffer and more cohesive silt to
clay sequence was found in BH7 underlying the sandy silt to silt sand soils.

As discussed in Section 2.2.2, OGS mapping indicates the site is underlain by Ice-contact stratified deposits
containing layers of sand and gravel; minor silt; and silt and clay. Borehole drilling results indicated that
much of the site is underlain by ice stratified layers containing cohesionless soils of sand, sandy silt to silty
sand, silt, and sand and gravel. Grain size distribution analysis of four (4) samples (BH1, BH2, BH3, BH7)
were conducted and the results have been provided in Appendix C.2. The percentage ranges of the four
main soil groups are 0 — 9% for gravel, 57 — 81% for sand, 7 — 30% for silt and 8 — 13% for clay

Site stratigraphy is summarized as follows:
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Topsoil and Fill Material.

A 220 mm to 330 mm thick surficial layer of topsoil was found at all borehole locations. Fill material was
encountered at all borehole locations except for BH6. The fill ranges from 0.8 m to 2.3 m and consists of
mainly sand and silty sand with trace clay and topsoil.

Cohesionless Silty and Sandy Deposits

The native soil underlying the fill material in all boreholes consists of cohesionless material of sand, sandy
silt to silty sand, silt and some sand and gravel. This layer was not fully penetrated in BH1, BH5 and BHS.

Sandy Silt to Silty Sand Till

The silty and sandy deposits in BH6 was underlain by glacial till deposits comprising of sandy silt to silt
sand soils. The layer was observed to extend from 6.1 m to the bottom of the borehole. The sand was found
to be in a loose to dense state and was not fully penetrated. This layer was also observed at depth in BH4.

Clayey Silt to Silt Clay Till

A cohesive layer of clayey silt to silty clay was observed in BH7 underlying the sand to silty sand layer. This
layer extended from 10.7 m to the bottom of the borehole. The later was found to be in a stiff and hard state
and was not fully penetrated.

3.3  Water Level Monitoring and Groundwater Flow

Groundwater levels were measured manually at installed MWs at the site by SPCL on July 13, 2017 and
by Palmer on May 05, May 18, and June 23, 2021. Measurements were made using a water level tape and
recorded to the nearest centimeters. In addition, a datalogger, programmed to record data at intervals of
one hour, was installed in BH6 to continuously record water levels on-site before, during and following site
grading and construction. Manual groundwater level results are summarized in Table 2, below. During
Palmer’s monitoring program to date, the depth to water table ranged from 1.73 to 3.73 mbgs,
corresponding to an elevation range of 401.97 to 415.72 metres above sea level (mMASL). As indicated on
Figure 6, shallow horizontal groundwater flow is directed east-northeastwards reflecting the influences of
local surface water features and topography on the hydraulic regime. It is important to consider that
groundwater levels are subject to fluctuations due to seasonal trends and precipitation input

Table 2. Groundwater Level Monitoring Results

Grade Depth Water Level
MW 1D Elevation (mbgs) Unit July 13, May 05, May 18, June 23,
(mASL) 2017 2021 2021 2021
mbgs 2.9 3.29 3.19 3.47
BH1 418.91 6.02
mASL 416.0 415.62 415.72 415.44
mbgs 2.7 3.05 3.06 3.39
BH5 Not available 6.80
mMASL - - - -
mbgs 2.9 3.36 - 3.63
BH6 415.85 10.50
mASL 414.95 412.49 - 412.22
mbgs 1.3 1.73 1.75 1.97
BH7 403.93 12.56
mMASL 403.6 402.20 402.18 401.97
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3.3.1 Hydraulic Conductivity Testing and Infiltration Rate Estimates

Single Well Response Tests (SWRT) were performed by Palmer at all monitoring wells to estimate the
hydraulic conductivity of the soil materials surrounding the well screen at each location. Tests were
completed by lowering a 1 L slug into each well and then rapidly removing it to create a change in hydraulic
head. Hydraulic conductivity values were estimated by measuring the rate of change in recovery of the
water level (also known as a Rising Head Test). Water levels in each well were recorded using a datalogger
set to record either every one or two seconds. The tests were terminated once either 80% recovery had
been attained, or 30 minutes had elapsed.

Hydraulic conductivity values were calculated from the displacement-time data using the Bouwer & Rice
(1976, 1989) Method for an unconfined aquifer as implemented in a spreadsheet distributed by the United
States Geological Survey. The results are presented in Appendix D.1 and included in Table 3, below. The
calculated hydraulic conductivities range from 2.0x10-" m/s to 6.4x10-¢ m/s with a geometric mean of 2.0x10-
6 m/s. The results assume fully penetrating conditions. Hydraulic conductivity decreases slightly if a thicker
aquifer/partial penetration is assumed.

In addition, the hydraulic conductivity of the soil samples collected during SPCL’s 2017 geotechnical
investigation were estimated from grain size distribution data using the spreadsheet HydrogeoSieveXL ver
2.2. (Devlin, 2016). This spreadsheet contains 15 different methods of estimating hydraulic conductivity;
however, only the results of those methods for which the sample met acceptance criteria are used. The
HydrogeoSieveXL output sheets are provided in Appendix D.2 and the results are included in Table 3,
below. The calculated hydraulic conductivities range from 3.8x107 m/s to 2.3x10-% m/s with a geometric
mean of 1.2x10¢ m/s.

An estimation of the percolation rate of the soils within the site was produced empirically using the method
developed by Toronto and Region Conservation Authority (TRCA) (2012) and Credit Valley Conservation
(CVC) (2010). The results of the calculations are also provided in Table 3, below. The estimated percolation
rate of the tested soils ranged from 30.1 to 76.0 mm/hr (T-time of 19.9 to 7.9 min/cm) with a geometric
mean of 51.9 mm/hr (T-time of 11.6 min/cm). When applying a default safety factor of 2.5, the geometric
mean infiltration rate is 20.7 mm/hr (T-time of 29.9 min/cm). It is recommended that this rate be used for
preliminary design purposes until future site-specific percolation rate testing is completed.

3.3.2 Groundwater Chemistry

Groundwater samples were collected on May 04, 2021 from BH6 and BH7. The samples were submitted
to ALS Canada Ltd. (ALS) for analysis for a suite of general potability parameters including turbidity, TSS,
TDS, pH, metals, and cations and anions. ALS is accredited by the Canadian Association for Laboratory
Accreditation (CALA). A copy of the Certificate of Analysis is provided in Appendix E.

The results were compared against the 2006 Ontario Drinking Water Standards, Objectives and Guidelines
(ODWSOG), 2006 and the Ontario Drinking Water Quality Standards (ODWQS), 2020.

A summary of the groundwater analytical results is presented in Table 4, below, with the Certificate of
Analysis provided in Appendix E. Both samples exceeded the ODWSOG Aesthetic Objectives (AOs) for
colour and turbidity and the ODWSOG Operational Guideline (OG) for hardness. Sample BH6 exceeded
the ODWQS for sodium but not its ODWSOG AO. Sample BH7 exceeded the ODWSOG AO for
manganese.

Palmer_1904308_Alton Village Hydrogeology And Water Balance Study-2022-01-24 12
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Table 3. Summary of Hydraulic Conductivity Values and Infiltration Rates

Palmer.

. Test Soil Infiltration Rate Infiltration
Location Used Depth (m) Description K (m/s) (mm/hour) Rate (min/cm)
BH1 =g 33-64 | Sandysitto |, 4000 30.1 19.9
Test sand
BH5 Slug 45-76 | Sandysitsand | g 00 76.0 7.9
Test and gravel
Slug 3 -06
BH6 Test 7.3-10.4 Silty sand 3.2x10 63.2 9.5
Slug . . 06
BH7 Test 9.6-12.7 Silt to silty clay 3.7x10 65.7 9.1
BH1 Grainsize— | 53 5q | Sandysiltsity | g 950 357 16.8
SS4 sand, trace clay
Grain size Sand and gravel
BH2 distribution — 1.5-2.1 9 2.1x10°% 56.4 10.6
Jtrace silt
SS3
Grain size
BH3 distribution — 4.4-5.0 Sand, trace silt 1.1x1006 47.5 12.6
SS6
Grain size Silty sand, trace
BH7 distribution — 15-21 y ik 2.3x10% 57.8 10.4
SS3 y
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Table 4. Groundwater Chemistry Results

Palmer.

ODWQS/ODWSOG | . | BH6 BH7
Parameter where no ODWQS Limit Units May 05, May 05,
established 2021 2021
Physical Tests (Water)
Colour, Apparent -15 2.0 Cu 36.7 24.6
Conductivity -/ - 3.0 umhos/cm 731 492
pH -/6.5->85 0.10 pH units 7.91 8.00
Redox Potentials -/- -1000 mV 3.08 295
Total Dissolved Solids - /500 20 mg/L 411 304
Turbidity -/5 0.10 NTU 784 19.1
Anions and Nutrients (Water)
Alkalinity, Bicarbonate (as CaCO3) -/ - 2.0 mg/L 292 233
Alkalinity, Carbonate (as CaCO3) -/- 2.0 mg/L <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) -/ - 2.0 mg/L <2.0 <2.0
Alkalinity, Total (as CaCO3) -/30->500 2.0 mg/L 292 223
Ammonia, Total (as N) -/ - 0.010 mg/L <0.010 <0.010
Bromide (Br) -/- 0.10 mg/L <0.10 <0.10
Chloride (Cl) -/ 250 0.50 mg/L 61.2 3.10
Computed Conductivity -/- puS/cm 711 454
Conductivity % Difference -/ - % -3 -8
Fluoride (F) 15/- 0.20 mg/L 0.040 0.050
Hardness (as CaCO3) -/80 ->100 mg/L 327 264
lon Balance -/ - % 110 119
Langelier Index -/- - 1 1
Nitrate (as N) 10/ - 0.020 mg/L 3.10 <0.020
Nitrite (as N) 1/- 0.010 mg/L <0.010 <0.010
Saturation pH -/- pH 7.09 7.26
Orthophosphate-Dissolved (as P) -/- 0.0030 mg/L <0.0030 <0.0030
TDS (Calculated) -/- mg/L 437 269
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Palmer.

ODWQS/ODWSOG _ BH6 BH7
Parameter where no ODWQS Dei?::ilton Units May 05, May 05,
established 2021 2021
Sulfate (SO4) - /500 0.30 mg/L 36.0 38.2
Anion Sum -/- me/L 7.52 4.57
Cation Sum -/- me/L 8.25 5.43
Cation - Anion Balance -/- % 5 9
Inorganic Parameters (Water)
Silica -/- 0.21 mg/L 15.2 135
Bacteriological Tests (Water)
E. Coli 0/- CFU/100mL 0 0
Total Coliform Background -/- 10 CFU/100mL 780 3
Total Coliforms 0/- CFU/100mL 0 0
Metals (Water)
Sodium Adsorption Ratio -/ - 0.10 SAR 0.94 <0.10
Total Metals (Water)
Aluminum (Al)-Total 0.1/- 0.010 mg/L 0.074 <0.010
Antimony (Sb)-Total -/ 0.006 0.00010 mg/L <0.00010 <0.00010
Arsenic (As)-Total -/0.01 0.00010 mg/L 0.00025 0.00040
Barium (Ba)-Total -/1 0.00020 mg/L 0.0778 0.0561
Beryllium (Be)-Total -/- 0.00010 mg/L <0.00010 <0.00010
Bismuth (Bi)-Total -/ - 0.000050 mg/L <0.000050 | <0.000050
Boron (B)-Total -15 0.010 mg/L <0.010 0.011
Cadmium (Cd)-Total -/ 0.005 0.000010 mg/L <0.000010 | <0.000010
Calcium (Ca)-Total -/- 0.50 mg/L 81.3 66.1
Cesium (Cs)-Total -/- 0.000010 mg/L <0.000010 | <0.000010
Chromium (Cr)-Total -/0.05 0.00050 mg/L 0.00159 <0.00050
Cobalt (Co)-Total -/- 0.00010 mg/L <0.00010 0.00011
Copper (Cu)-Total 1/- 0.0010 mg/L 0.0030 0.0075
Iron (Fe)-Total 0.3/- 0.050 mg/L 0.117 <0.050
Lead (Pb)-Total -/0.01 0.00010 mg/L 0.00017 <0.00010
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Palmer.

ODWQS/ODWSOG _ BH6 BH7
Parameter where no ODWQS Dei?::ilton Units May 05, May 05,
established 2021 2021
Magnesium (Mg)-Total -/ - 0.050 mg/L 30.1 24.0
Manganese (Mn)-Total 0.05/- 0.00050 mg/L 0.00585 0.0517
Molybdenum (Mo)-Total -/- 0.000050 mg/L 0.000236 0.000822
Nickel (Ni)-Total -/- 0.00050 mg/L 0.00072 0.00064
Phosphorus (P)-Total -/ - 0.050 mg/L <0.050 <0.050
Potassium (K)-Total -/- 0.050 mg/L 1.13 131
Rubidium (Rb)-Total -/ - 0.00020 mg/L 0.00066 0.00042
Selenium (Se)-Total -/0.05 0.000050 mg/L 0.000057 | <0.000050
Silicon (Si)-Total -/- 0.10 mg/L 7.10 6.31
Silver (Ag)-Total -/ - 0.000050 mg/L <0.000050 | <0.000050
Sodium (Na)-Total 200/ 20 0.50 mg/L 38.9 2.96
Strontium (Sr)-Total -/ - 0.0010 mg/L 0.135 0.143
Sulfur (S)-Total -/- 0.50 mg/L 12.9 10.9
Tellurium (Te)-Total -/ - 0.00020 mg/L <0.00020 | <0.00020
Thallium (TI)-Total -/ - 0.000010 mg/L <0.000010 | <0.000010
Thorium (Th)-Total -/- 0.00010 mg/L <0.00010 <0.00010
Tin (Sn)-Total -/ - 0.00010 mg/L 0.00014 0.00018
Titanium (Ti)-Total -/- 0.00030 mg/L 0.00282 <0.00030
Tungsten (W)-Total -/ - 0.00010 mg/L <0.00010 <0.00010
Uranium (U)-Total -/0.02 0.000010 mg/L 0.000354 0.000484
Vanadium (V)-Total -/ - 0.00050 mg/L <0.00050 <0.00050
Zinc (Zn)-Total 5/- 0.0030 mg/L 0.0036 0.0034
Zirconium (Zr)-Total -/- 0.00030 mg/L <0.00030 <0.00030

*bold = Exceeds Standard
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4. Water Balance

41 Water Budget Methodology
41.1  Water Surplus

The water surplus described the difference between precipitation and evapotranspiration (ET) to estimate
the amount of water or surplus 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). Surplus on impermeable surfaces is assumed to be 90% of the precipitation. A soil moisture storage
value of 200 mm was used, which is appropriate for silt loam and moderately — deep rooted crops. Data for
average monthly precipitation and temperature was derived from the 1981 — 2010 climate normals from the
Orangeville climate station (ID 6155790). 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, An Approach Toward a Rational Classification of Climate, 1948).

41.2 Infiltration Factors

The patrtitioning 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 sloped, and through natural vegetated soils compared to agricultural crops or urban areas. The
method developed by Bernard (1932) and described by the Ministry of the Environment and Energy (MOEE)
(1995) was used to estimate infiltration for the site. 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 taking into account infiltration (1 — infiltration factor
= runoff factor).

4.2 Water Budget Results

4.2.1 Pre-Development Conditions

For reference, the CVC Water Balance Tool (CVC, 2021) reports precipitation of 897 mm/yr, infiltration of
370 to 381 mm/yr (lower values are on the plateau to the west), evapotranspiration of approximately 402
mm/yr and runoff of approximately 114 mm/yr. However, it should be noted that the eastern flank of the
most prominent hill in the area comprises the western portion of the site.

The total yearly precipitation recorded by the Orangeville Meteorological Station was 901.5 mm/year (Table
5.). The calculated actual ET (or AET) based on the Thornthwaite and Mather monthly water balance model
is approximately 559 mm/year (Table 5). The estimated water surplus for the site area is approximately
343 mml/year (38% of the total precipitation). The surplus values are given below in Table 5.

Based on OGS surficial geology mapping and borehole data, the site is underlain by sand to silty sand,
treated as “open sandy loam” under MOE, 1995 (infiltration factor of 0.4), the site has hilly topography
(infiltration factor 0.1), and the land use on-site is woodland (infiltration factor of 0.2). Table 6. presents the
soil infiltration factors used for the site-wide water budget.

Using the method in the MOE stormwater management (SWM) manual and MOEE (1995) for guidance, it
is estimated that approximately 70% (240 mm/year) of the surplus infiltrates, and the remaining 30% (102.8
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mm/year) runs off. Based on a site area of 5.91 ha, it is estimated that 14,181.4 m3/year infiltrates and
6,077.8 m3/year runs off under existing conditions. The results are summarized in Table 7..

Table 5. Water Surplus

Water Balance Jan |Feb [Mar |[Apr |May |Jun |Jul Aug |[Sep |Oct |Nov |Dec |[Year
Precipitation (mm) 64.3 | 54.5|60.9 | 70.1 | 86.6 | 81.3 | 80.8 | 88.2 | 87 |76.6|87.1|64.2|901.6
Temperature (°C) -75(-65)-21) 53 |11.7|169 | 194 | 184 (143 7.8 [ 20 | -41| 6.3
Potential

Evapotranspiration (PET)| 0.0 [ 0.0 | 0.0 | 29.5| 75.1 [110.3|129.1|113.1|75.4|36.8| 7.7 | 0.0 |577.0
(mm)

P —-PET 64.3 (545609406 11.5|-29.0|-48.3(-249|11.6|39.8|79.4|64.2|325.0

Change in Soil Moisture

00| 00 | 00O | 0.0 | 0.0 |-29.0|-48.0 | -25.0 (102.0/ 0.0 | 0.0 | 0.0 | 0.0
Storage

Soil Moisture Storage 200.0/200.0/200.0{200.0{200.0(171.0|123.0 | 98.0 (200.0/200.0(200.0/200.0(200.0

Actual

L 0.0 | 0.0 | 0.0 |29.5| 75.1 |108.3(118.8(107.2| 75.4 | 36.8 | 7.7 | 0.0 |558.8
Evapotranspiration (AET)

Soil Moisture Deficit (mm)| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 [-29.0|-48.0|-25.0| 0.0 | 0.0 | 0.0 | 0.0 | 0.0

Surplus (P — AET) 64.3 [ 54.5(60.9|40.6 | 11.5 | -27.0 | -38.0 [ -19.0 | 11.6 | 39.8 | 79.4 | 64.2 | 342.8

Table 6. MOEE (1995) Infiltration Factors

Description of the Area Value of the Infiltration Factor
TOPOGRAPHY

- Hilly topography 0.10
SOIL

- Sand to silty sand 0.4 (treated as “Open sandy loam”)
COVER

- Agricultural
- Woodland

0.10

0.20

4.2.2 Post-Development Conditions

It is intended to develop the site with 15 residences and a roadway (refer to Site Plan by The Biglieri Group
Ltd.,, (Appendix A). The portion of the site that is not reserved as a Conservation Easement is
approximately 2.61 ha. Details of the planned residences are not available. As a temporary measure, it is
assumed that the homes will have a first floor footprint of 1,800 ft? (167.3 m?) each and that the standard
driveway will be, on average, 4.5 x 10 m. The roadway is approximately 188 m long with an assumed paved
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width of 25 ft/7.6 m. This results in 4,615 m?2 of impervious surfaces (rooftops and paved areas). It is also
assumed that the remaining portion of the developed area will be divided evenly between new lawns/open
space and existing woodlands. An infiltration factor of 0.15 (average of agricultural and woodland) is
applied to this 2.15 ha.

It is estimated that, post-development, 12,705.7 m3/year (215 mm/year) of precipitation will infiltrate (a
decrease of 10.4%), and 9,534.6 m3/year (161 mm/year) will run off (an increase of 56.8%). Through the
use of Low Impact Development (LID) measures which are designed to re-infiltrate 1,475.7 m3 of
precipitation per year across the entire site area, the post-development infiltration will be maintained at pre-
development conditions.

Based on the soil and groundwater conditions at the site, infiltration based LIDs such as infiltration trenches,
galleries, or swales would be effective in promoting groundwater recharge to balance the pre-to-post
development water balance. LIDs should be installed 1 m above the high water table and designed based
a percolation rate of 20.7 mm/hr, which includes a 2.5x factor of safety from the percolation rates provided
in Table 3.
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5. Septic System Servicing Assessment
5.1  Suitability of Site Soils for Leaching Beds

Based on the SWRTs completed as part of this investigation and grain size distribution data obtained during
the geotechnical investigation, the shallow soils appear to be suitable to allow for the construction of in-
ground leaching beds. The average percolation rate of the subsurface soils is expected to be approximately
20.7 mm/hr when adjusted for a default safety factor of 2.5.

In order to use in-ground systems, a water table separation of approximately 1.2 to 1.5 m is required to
meet the requirements under the Ontario Building Code (OBC, Ontario Regulation 332/12). Based on the
depths to water table measured across the site on May 18, 2021, in the range of 1.75 to 3.19 mbgs, the
use of partially raised beds in the extreme southeastern portion of the site near BH7 (i.e., vicinity of Lots 14
and 15 on the Site Plan, (Appendix A) should be considered due to the possibility of a higher water table
under seasonal conditions. Additional soil and groundwater testing at later design stages is recommended.

5.2 Site Capacity Effects Assessment

In its comments on an earlier submission regarding the site, the CVC stated that it required (i) a septic
impact assessment undertaken in accordance with the MOE’s Design Guidelines for Sewage Works 2008
- Chapter 22. Large Subsurface Sewage Disposal Systems and (ii) that the concentration of nitrate in
shallow groundwater entering nearby surface water/environmentally sensitive areas meet the CCME, 2012
standard of 3 mg/L nitrate-as-N for the protection of aquatic life. The CVC'’s first requirement leads to a
need to develop a site-specific criterion at the site boundary to a value derived under the MECP’s Guideline
B7 (“Reasonable Use”).

The background nitrate-as-N concentration was found to range from <0.020 to 3.10 mg/L with an average
of 1.56 mg/L. The ODWQS for nitrate, applicable to daily flows less than 10,000 L/day, is 10 mg/L.
Guideline B7 permits the concentration of a health-related parameter to increase by one-quarter of the
difference between background and its ODWQS. This equates to 1.56 + 0.25 * (10 — 1.56) = 3.67 mg/L. It
should be noted that only two of the four wells on-site were sampled and that the well with 3.10 mg/L of
nitrate is BH6, located in the central portion of the site. The detected nitrate may originate at the septic tile
field serving a large commercial development located west of the site (the septic tile field in question is
located northwest of the site).

The specific plans for the development in terms of house sizes are unknown at present. It is assumed that
each of the 15 lots will be occupied by a 3 bedroom house less than 200 m? in area. Under Table 8.2.1.3.a
of the Ontario Building Code, the daily flow from each such home is 1,600 L/day or 24,000 L/day for the
proposed development in its entirety. Given the uncertainty regarding specifics of the development and
that the site-specific criterion of 3.67 mg/L nitrate-as-N at the site boundary is close to the CCME, 2012
standard of 3 mg/L nitrate-as-N, only an on-site assessment has been carried out. Off-site conditions will
be assessed when more specific information regarding the proposed development is available.

The post-development infiltration is expected to be 14,181.4 m3/year (38,853 L/day) once LID measures
are put in place to maintain the pre-to-post development water balance as outlined in Section 4.2.2, above.

A MECP Procedure D-5-4 discharge assessment and Guideline B7 assessment have been completed to
determine the loading that will result from the proposed system. Based on the septic systems outlined
previously, the following nitrate loading calculation is provided:
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Calculation of Nitrate (NO3) Concentration in Groundwater:
[NO,] = 3.67 mg  Septic System Input + Supply Aquifer Input
S L  Available Dilution + Volume of Septic Ef fluent

Where:

Septic System Input NO3 [g/day] = Effluent [NO3] x [Effluent Volume]
o Allowable Effluent [NOs] = the unknown being solved for
o Effluent Volume per Day = 24,000 L/day
Supply Aquifer Input NOs [g/day] = Background [NO3] x Effluent Volume
o Background [NOs] = 1.56 mg/L
o Effluent Volume per Day = 24,000 L/day
- Available Dilution [m®/day] = 38,853 L/day
Daily infiltration over the site determined using a Thornthwaite & Mather Water Balance
(1957) (Table 8)

The resulting allowable concentration of nitrate-as-N in the septic effluent is 8.05 mg/L, which will require

o

the use of tertiary treatment in the septic systems.
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6. Wellhead Protection Area Assessment

The site is situated within the Credit Valley Source Protection Area and is subject to the CTC Source
Protection Plan. The objectives of the SPP, as established under the Clean Water Act, 2006 are as follows:

e To protect existing and future drinking water sources in the protection region; and,

e To ensure that, for every area identified in the assessment report as an area where an activity is or
would be a significant drinking water threat:

m The activity never becomes a significant drinking water threat; or

m If the activity is occurring when the SPP took effect, the activity ceases to be a significant
drinking water threat.

The SPP designates the site and its vicinity as a Significant DNAPL (dense, non-aqueous phase liquid,
e.g., PCBs and several common chlorinated solvents) Threat Area.

The SPP identifies four vulnerable areas: Wellhead Protection Areas (WHPA), Intake Protection Zones
(IPZ), Highly Vulnerable Aquifers (HVA), and Significant Groundwater Recharge Areas (SGRA). An intrinsic
vulnerability of the underlying aquifer of an area is also assigned as low, medium or high. A Wellhead
Protection Area (WHPA) is the area around the wellhead where land use activities have the potential to
affect the quality or quantity of water that flows into the well. These areas are delineated into zones of
vulnerability (A, B, C, and D) based on the time of travel of water into the well, and zones around a surface
water body influencing a Groundwater Under Direct Influence (GUDI) well (E, F). Other zones (Q1 and Q2)
are defined as the areas where new water takings or reduced recharge could impact the quantity of water
to municipal supply wells. The delineation requirements for each WHPA are outlined in Table 8. WHPA
Zone Delineation Requirements.

A small area in the eastern portion of the site is within a WHPA-B (Score = 6). The remainder of the site is
within a WHPA-C (Score = 6 except in the northern portion of the site where Score = 8). The site is part of
an SGRA (Score = 6) and is also the location of an HVA (Score = 6). The site and its vicinity are located
within a Significant DNAPL Threat Area. It is also required that the pre-development infiltration is maintained
on-site post-development, to the extent pracctical. The regulated areas of the site, in addition to the CVC’s
requirements for nitrate in groundwater (Section 5.2), are shown on Figure 7.

Table 8. WHPA Zone Delineation Requirements

WHPA Zone |Area of Vulnerability [ Delineation Requirement
WHPA-A Quality 100 m radius from wellhead
WHPA-B Quality 2 years travel time
WHPA-C Quality 5 years travel time
WHPA-D Quality 25 years travel time
WHPA-E Quality From point of interaction between aquifer and surface water body influencing a
GUDI well
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WHPA Zone

Area of Vulnerability

Delineation Requirement

WHPA-Q1

Quantity

Area affected by groundwater use

WHPA-Q2

Quantity

Area affected by recharge reduction
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7. Dewatering Considerations

It is Palmer’s understanding that open cut excavation methods are expected to be used for installation of
the footings of the proposed homes. Given the shallow water table in the southeastern portion of the site,
it is assumed that there will not be basements in this portion of the site (unless grade is raised in this area)
and the foundations will extend to a depth of at least 1.2 mbgs with dewatering required 1 m below this
depth. In addition, Palmer has assumed that the spring high water level will be 1 m higher than the highest
level measured in this area (i.e., 0.3 mbgs after seasonal allowance; 1.9 m of dewatering required) and that
an open cut trench will have a daily working footprint of the perimeter of the house (12.9 x 12.9 m for a
square 1,800 ft2/167 m2 home). Elsewhere, the corresponding adjusted high water level is 1.7 m and it is
assumed that the basements will extend 1.2 mbgs with foundations extending another 0.5 m with
dewatering 1 m below that depth (i.e., dewatering of 1 m below the water table).

It should be noted that the highest dewatering flows are anticipated at the beginning of the dewatering
process to achieve the target drawdown levels. After groundwater levels have been lowered to the target
elevation, the dewatering flows are anticipated to be lower when maintaining the groundwater level at the
target elevation during steady-state dewatering flow conditions.

A dewatering rate estimate (Q) for the proposed square excavations was calculated using the following
equations from Powers et. al (2007) for excavation in an unconfined aquifer:

nK(H2-h?)

Unconfined Aquifer, Qopen cut = - m3/s
In (E)
Where K = hydraulic conductivity (m/s)
H = initial saturated thickness (m)
h = saturated thickness after dewatering (m)
Ro = radius of influence usually estimated using the Sichardt Approximation:
Ro = 3000 * (H-h) * VK (m) (only valid if In[Ro/re] > 1.5; not applicable)
or University of Washington, 2009:
Ro= H* /g * W (m) (In[Ro/re] > 1.5; used)
W = annual infiltration rate = 240 mm/yr (6.6x10* m/yr)
le = equivalent well radius estimated by:

le = \/‘;E (m)

Where a = excavation length/width (m)

Table 9 presents a summary of Palmer’s findings and the estimated dewatering rates for the proposed
excavations.
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Table 9. Dewatering Rate Estimate

Dewatering Parameter Symbol Unit Values
Excavation length X [m] 12.9
Excavation width a [m] 12.9

5.6x10° (90" percentile

Hydraulic Conductivity K [m/s] of all in situ tests)
. 8.2 (based on depth of
Saturated thickness H [m] silty clay at BH?)
Dewatered saturated 6.5 in the southeast, 7.2
. h [m]
thickness elsewhere
Radius of influence Ro [m] 157.3
Equivalent Well Radius le [m] 7.3
. 1.43x10* (southeast),
Dewatering rate Qaw [m3/s] 88210 Eelsewhere))
Dewatering rate Qaw [L/day] 12,585 GaulizEai;

7,620 (elsewhere)

Total Dewatering Rate
(With 1.5x Safety Factor Q [Liday] 21,130 (southeast)

and Precipitation Y 15,600 (elsewhere)
Allowance, see below)

For a groundwater level lowering of 1.7 m in the southeast (perimeter foundation trench only, no basements
unless grade is raised), the total dewatering rate is estimated to be approximately 21,130 L/day. For a
groundwater level lowering of 1 m elsewhere (square basement excavation), the total dewatering rate is
estimated to be approximately 15,600 L/day. These estimates are based on two factors that result in a
higher flow rate than that calculated above, namely:

e A safety factor of 1.5 is recommended for use with the flow calculation as a contingency measure and
to allow for dewatering in advance of the upcoming (i.e., the next day’s) work area; and

e An allowance must be made for precipitation. The volume of water obtained from a nominal two year
storm (25 mm in 24 hours) over the footprint of the excavation (assumed trench width in the southeast
is 2 m) will be approximately 2,580 L/day (southeast) and 4,160 L/day elsewhere.

Reqgistration on the Environmental and Site Activity Registry (EASR) is not required for pumping rates below
50,000 L/day but registration would be required if multiple excavations were being dewatered
simultaneously at a combined rate in excess of 50,000 L/day.

The estimated steady state radius of influence is approximately 157 m, although it is unlikely that this will
be reached over the course of the construction period. The status of the possible well observed at 29 Amelia
Street should be resolved prior to dewatering in its vicinity.

Dewatering discharge is expected to be managed on-site using temporary sediment ponds, filter bags
and/or other best management practices to avoid erosion and sedimentation.
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8. Summary and Conclusions

This Hydrogeology and Water Balance Study has been prepared to support development applications for
the property known as 0 Nicholas Street, Village of Alton in the Town of Caledon, Ontario (the “site”). The
focus of this hydrogeological investigation was to define groundwater conditions and soil permeability to
assess stormwater infiltration potential for Low Impact Development (LID) design, soil percolation rates,
groundwater levels, groundwater supported vs. surface water supported natural features, and to complete
a nitrate loading assessment for individual septic servicing. The following provides a summary of the results
of and conclusions of Palmer’s Hydrogeological Investigation:

e The overburden on-site consists of ice-contact stratified deposits underlain by the Halton Till. However,
stratigraphy/hydrostratigraphy is highly variable on a local scale with one, two or no coarse-textured
units present above bedrock and with up to three (or no) fine-textured units present above bedrock.
The upper contact of bedrock/overburden thickness is also highly variable with valleys incised into
bedrock in the vicinity of the site/to the east and, separately, to the northwest. As a result, outside the
major valley features, any consistent flow regime in the overburden and, at least locally, shallow
bedrock, is expected to be localized in nature.

e The site is situated within the Credit Valley Source Protection Area and is subject to the CTC Source
Protection Plan (SPP). A small area in the eastern portion of the site is within a WHPA-B (Score = 6).
The remainder of the site is within a WHPA-C (Score = 6 except in the northern portion of the site were
Score = 8). The site is part of an SGRA (Score = 6) and is also the location of an HVA (Score = 6). The
site and its vicinity are located within a Significant DNAPL (dense non-aqueous phase liquids) Threat
Area. It is also required that the pre-development infiltration is maintained on-site post-development.

e Alton Village is serviced by a municipal water supply drawn from groundwater but residents previously
relied on private wells. Based on the review of the MECP WWR database, 99 WWRs are on record for
land within 500 m of the project boundary. Of the 99 WWRs, 54 are for domestic wells, 10 are for
monitoring wells/test holes, three are for commercial use, two are not used, two are associated with the
public water supply system, 23 are abandonment records (all types of wells) and five are for wells of
unknown use.

e Measured groundwater elevations on June 23, 2021 ranged from 401.97 mASL to 415.44 mASL, or
1.97 mbgs to 3.63 mbgs. Shallow horizontal groundwater flow is directed east-northeastwards reflecting
the influences of local surface water features.

e Single Well Response Tests (SWRT) were performed by Palmer at all monitoring wells to measure the
hydraulic conductivity of the soil materials surrounding the well screen at each location. Hydraulic
conductivity values were calculated from the displacement-time data using the Bouwer & Rice (1976,
1989) method for confined aquifers. Based on the results of these analyses, the calculated hydraulic
conductivity of the shallow soils ranges from 2.0x10-7 m/s to 6.4x10-¢ m/s with a geometric mean of
2.0x10% m/s.

e Based on the SWRTs completed as part of this investigation and grain size distribution data obtained
during the geotechnical investigation, the shallow soils appear to be suitable to allow for the
construction of in-ground leaching beds. The average percolation rate of the subsurface soils is
expected to be approximately 20.7 mm/hr when adjusted for a default safety factor of 2.5. It is
recommended that this rate be used for preliminary design purposes until future site-specific percolation
rate testing is completed.
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e Both shallow groundwater samples collected during this investigation exceeded the ODWSOG
Aesthetic Objectives (AOs) for colour and turbidity and the ODWSOG Operational Guideline (OG) for
hardness. Sample BH6 exceeded the ODWQS for sodium but not its ODWSOG AO. Sample BH7
exceeded the ODWSOG AO for manganese. With the possible exception of sodium at BH6, these
findings are attributed to background conditions.

e Based on MECP Procedure D-5-4 and Guideline B7, a background concentration of nitrate of 1.56
mg/L (this is based on two of four wells and may be affected by a nearby large scale septic system)
and if the development consists of 167.3 m?2/1,800 sq ft single-storey homes, the maximum allowable
concentration of nitrate in groundwater at the site boundary is 3.67 mg/L. The septic systems will require
tertiary treatment system to reduce the concentration of nitrate in the septic effluent to 8.05 mg/L.

e A Thornthwaite and Mather water balance was completed for the site. It is estimated that approximately
70% (240 mm/year) of the surplus infiltrates, and the remaining 30% (112.8 mm/year) runs off. Based
on a site area of 5.91 ha, it is estimated that 14,181.4 m3/year infiltrates and 6,077.8 m3/year runs off.
If the development consists of 167.3 m2/1,800 sq ft homes, the proposed development will increase the
area of impermeable surfaces, currently none, to approximately 0.45 ha. It is estimated that, post-
development, 12,705.7 m3/year (215 mm/year) of precipitation will infiltrate. Through the use of Low
Impact Development (LID) measures, such as infiltration galleries which capture 1,475.7 m3 of
precipitation per year, the post-development infiltration may be increased to 14,181.4 m3/year to
maintain pre-development conditions.

e A simplistic dewatering rate estimate indicates that a groundwater level lowering of 1.7 m in the
southeastern portion of the site (perimeter foundation trench only, no basements due to high water
table unless grade is raised), the total dewatering rate is estimated to be approximately 21,130 L/day.
For a groundwater level lowering of 1 m elsewhere (square basement excavation), the total dewatering
rate is estimated to be approximately 15,600 L/day. The radius of influence is estimated at 157 m. A
possible private well is located south of the site and potentially within this radius of influence. The status
of the well is unknown.
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9. Statement of Limitations

The extent of this study was limited to the specific scope of work for which we were retained and that is
described in this report. Palmer has assumed that the information provided by the client or any secondary
sources of information are factual and accurate. Palmer accepts no responsibility for any deficiency,
misstatement or inaccuracy contained in this report, as a result, of omissions, misinterpretations or
negligent acts from relied upon data. Judgment has been used by Palmer in the interpretation of the
information provided but subsurface physical and chemical characteristics may differ from regional scale
geology mapping and vary between or beyond well/borehole locations given the inherent variability in
geological conditions.

Palmer is not a guarantor of the geological or groundwater conditions at the subject site but warrants only
that its work was undertaken and its report prepared in a manner consistent with the level of skill and
diligence normally exercised by competent geoscience professionals practicing in the Province of Ontario.
Our findings, conclusions and recommendations should be evaluated in light of the limited scope of our
work.

The information and opinions expressed in the Report are for the sole benefit of the Client. NO OTHER
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT PALMER’S
WRITTEN CONSENT AND SUCH USE SHALL BE ON SUCH TERMS AND CONDITIONS AS PALMER
MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents of the Report belongs to
Palmer. Any use which a third party makes of the Report is the sole responsibility of such third party. Palmer
accepts no responsibility whatsoever for damages suffered by any third party resulting from use of the
Report without Palmer’s express written permission. Should the project design change following issuance
of the Report, Palmer must be provided the opportunity to review and revise the Report in light of such
alteration or variation.
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Palmer.

Appendix C

Geotechnical Data

C1. Borehole/Monitoring Well Logs (Sirati & Partners,
DRAFT)

C2. Grain Size Analyses (Sirati & Partners, DRAFT)
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Appendix C1

Borehole/Monitoring Well Logs (Sirati & Partners,
DRAFT)
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Appendix C2

Grain Size Analyses (Sirati & Partners, DRAFT)
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Appendix D

Hydraulic Conductivity
Testing

D1. SWRTs
D2. Grain Size Distribution Analyses
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Appendix D1

SWRTs
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Appendix D2

Grain Size Distribution Analyses
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Appendix E

Certificate of Analysis
(ALS, 2021)
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