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1.0 INTRODUCTION
Fusion Homes (Fusion) retained MTE Consultants Inc. (MTE) to conduct a hydrogeological
investigation to support the approval and development of the Guelph Innovation District (GID)
Lands, Blocks 1 and 2 (hereby referred to as the ‘Site’).  The Site is formed from two contiguous
properties located at 328 Victoria Road South and 588 Stone Road East in Guelph, ON.  The
Site location and Study Area are illustrated on Figure 1 .  The Study Area is defined as lands
within 500 m of the overall Site boundary.

The Site is an irregular shaped parcel of land that covers an area of ~ 118 hectares (Ha) and is
comprised of two legal properties:

�x Former Wellington Detention Centre Lands (Detention Centre Lands):

o 588 Stone Road East.

�x Turfgrass Institute Lands (Turfgrass):

o 328 Victoria Road South.

The Site identification information is presented below:

328 Victoria Road South 588 Stone Road East

Property Identification
Number (PIN)

712360125 712360118

Legal Description*

Pt Broken Front Lts 10, 11 & 12, Con
1 Division G Guelph Township Pts 1
To 13 And 16 To 19 Incl. 61r10430
Except Pts 1, 2, 4 & 7, 61r11036;
Guelph; T/w Ros651254, S/t
Easement Over Pts 3 & 4, 61r10430
As In Ros390891; S/t Easement
Over Pts 9, 10 & 11, 61r10430 As In
Wc166385; T/w Over Pt 20,
61r10430 As In Wc166386

Pt Broken Front Lts 10 & 11, Con
1 Division G Guelph Township,
Pts 14,15, 20 & 21, 61r10430;
Guelph; T/w Ros651254; S/t
Easement Over Pt 15,61r10430
As In Wc81211; S/t Easement
Over Pt 20, 61r10430 As In
Wc166386

Property Area 108.33 hectares 9.76 hectares

Universal Transverse
Mercator (UTM)
coordinates of
approximate centroid of
property

563,837 m east and 4,821,911 m
north (zone 17T)

564,149 m east and 4,821,299 m
north (zone 17T)

Property Owner Fusion Homes Fusion Homes

1.1 Proposed Development
The GID Lands are part of a Secondary Plan (OPA 54) as identified in the City of Guelph’s
Official Plan (March 2018 Office Consolidation).  The blocks owned by Fusion homes and part
of this development project are Block Plan Area 1 and 2 as shown on Map Schedule D (City of
Guelph Official Plan, 2015).

MTE understands the development goal is to establish residential, mixed-use, commercial, and
employment blocks.  Park space and trails are also to be developed.  Three stormwater
management facilities are also proposed (MTE 2025).  MTE understands that the Site will be
serviced by municipal water and sanitary sewers.
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1.2 Previous Investigations
MTE reviewed the following reports as part of this hydrogeological characterization:

1.2.1 Turfgrass Institute Lands

�x Phase II Environmental Site Assessment, Franz Environmental Inc. (May 2007);

�x Phase Two Environmental Site Assessment, GHD (November 2017);

�x Geotechnical Investigation and Slope Stability Assessment, DS Consultants Ltd.
(January 2020); and

�x Supplemental Soil Sampling and Analysis Program, MTE (July 2020).

A brief description of each of the above referenced studies is provided below for reference
purposes.

Phase II Environmental Site Assessment, Final Report, Guelph Turfgrass Institute, 328 Victoria
Road South, Guelph, Ontario; by Franz Environmental Inc.; dated March 27, 2007, for Ontario
Realty Corporation.

�x Franz Environmental Inc. (Franz) was retained by the Ontario Realty Corporation to
conduct a Phase II ESA to address the APEC’s identified in a previously completed
Phase I ESA conducted by URS in 2006.

�x As part of the Phase II Environmental Site Assessment, Franz advanced:

o Three Pits (GTP1-06 through GTP3-06) to depths ranging from ~1.5 to 2.2 metres
below ground surface (mBGS).

o Three boreholes (BH/MW1-06 through BH3-03) to depths ranging from 5.5 to
7.6 mBGS.  BH/MW1-06 was instrumented as a groundwater monitoring well.

Phase Two Environmental Site Assessment, Guelph Turfgrass Institute and Environmental
Research Centre, 328 Victoria Road South, Guelph, Ontario; by GHD Limited; dated November
24, 2017; for Infrastructure Ontario.

�x GHD was retained by Infrastructure Ontario to conduct a Phase Two ESA to document
environmental conditions at the Turfgrass Lands prior to the potential disposition of the
Site.

�x GHD advanced 25 boreholes across the Turfgrass Lands to depths ranging from ~0.9 to
6.1 mBGS.  Boreholes were advanced to allow for the collection and screening of
subsurface soil samples and to document geological conditions at the Site.

�x 10 boreholes were converted to overburden monitoring wells to depths ranging from
~4.0 to 5.5 mBGS. Monitoring wells were constructed to allow for the collection and
screening of groundwater samples and to document hydrogeological conditions.

�x GHD advanced 58 test pits across the Turfgrass Lands to depths ranging from ~0.5 to
3.0 mBGS.  Test pits were advanced to allow for the collection of subsurface soil
samples and to document geological conditions at the Site.

�x GHD described the general stratigraphy of the Turfgrass Lands as topsoil (0.06-0.45
mBGS) underlain by silty sand fill (0.18-2.07 mBGS) and native silty sand/sandy silt
(0.15-5.79 mBGS) and/or a native clayey silt/silty clay (0.12-4.81).  Bedrock was
encountered between 0.46 to 2.44 mBGS within some boreholes and was observed at
ground surface in some areas along the northeastern portion of the Turfgrass Lands.
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�x GHD encountered the following material and geologic deposits at the Site.  GHD notes
that the deposits were encountered at various areas of the Site and not at all
investigative locations:

o Topsoil was encountered at all locations except for MW4 and MW5.  Topsoil
thicknesses ranged from 0.06 m to 0.45 m.

o Silty Sand Fill was encountered at limited locations across the Site at depths ranging
from 0.18 mBGS to 2.1 mBGS.  GHD notes very limited fill was encountered across
the Site.

o Silty Sand and Sandy Silt was encountered at numerous locations across the Site at
depths from ground surface to 5.8 mBGS.

o Clayey Silt and Silty Clay was encountered at numerous locations across the Site at
depths ranging from 0.12 mBGS to 4.81 mBGS.

o Bedrock was generally encountered at shallow depths along the eastern portion of
the Site.

�x Groundwater was encountered in eight of the GHD installed monitoring wells and one
existing groundwater monitoring well at depths ranging from ~1.7 to 4.9 mBGS.

Geotechnical Investigation and Slope Stability Assessment, Guelph Innovation District Lands,
Victoria Road S, Guelph, ON; by DS Consultants Ltd., dated January, 2020; for Mattamy Homes
Canada.

�x DS Consultants Ltd. (DS) was retained by Mattamy Homes Limited (Mattamy) to perform
subsurface investigation work within the Turfgrass and Detention Lands in January of
2020, however, no formal report of these activities was provided to MTE;

�x Based on borehole logs and Site figures provided to MTE, DS advanced seven
boreholes across the Turfgrass Lands (BH301-20 to BH307-20); and

�x Two boreholes, MW304-20 and MW306-20 were converted to groundwater monitoring
wells.

Supplemental Soil Sampling and Analysis Program, Guelph Innovation District (GID) Lands,
Guelph, Ontario; by MTE Consultants Inc.; dated July 16, 2020; for Mattamy Homes Limited.

�x MTE was retained by Mattamy to conduct a supplemental soil sampling program to
delineate the extent of impacts previously identified at the Turfgrass Lands and to
develop cost estimates for remediation of these areas; and

�x MTE advanced 62 boreholes across the Turfgrass Lands to depths ranging from
1.5 mBGS to 3.7 mBGS to facilitate the collection of soil samples and determine shallow
geological conditions.

1.2.2 Former Wellington Detention Centre Lands

�x Phase II Environmental Site Assessment, Franz Environmental Inc. (2007);

�x Soil and Groundwater Delineation, MTE Consultants Inc. (2010);

�x Phase Two Environmental Site Assessment, WESA (2012);

�x Undocumented Supplemental Soil Sampling and Analysis Program, MTE (2019); and

�x Geotechnical Investigation and Slope Stability Assessment, DS Consultants Ltd. (2020).
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A brief description of each of the above referenced studies is provided below for reference
purposes.

Phase II Environmental Site Assessment, Wellington Detention Centre, 588 Stone Road East,
Guelph, Ontario; by Franz Environmental Inc.; dated March 26, 2007; for Ontario Realty
Corporation.

�x Franz was retained by the Ontario Realty Corporation to conduct a Phase II ESA for the
Detention Lands to address the four APECs identified in a Phase I ESA previously
conducted by URS in 2006.

�x Franz constructed 13 test pits and three boreholes across the Detention Centre Lands to
allow for the collection of soil samples and determine geological conditions across the
Site.

�x One borehole was completed as a monitoring well to allow for the collection of
groundwater samples and hydrogeological properties.

�x Franz noted that the general soil stratigraphy within the Detention Lands consisted of a
thin layer of topsoil underlain by native silt till formation. However, a layer of fill material
was encountered within the Detention Centre compound consisting of sand and gravel
mixed with some cobbles and/or pebbles to depths up to 4.5 mBGS.

Final Soil and Groundwater Delineation, 588 Stone Road East, Guelph, Ontario; by MTE
Consultants Inc.; dated October 4, 2010; for Ontario Realty Corporation.

�x MTE was retained by the Ontario Realty Corporation to delineate the soil and
groundwater quality in the vicinity of the former fuel oil USTs based on findings in the
2007 Franz Phase II ESA report.

�x MTE advanced seven boreholes in the vicinity of the former USTs to a maximum depth
of 10 mBGS.   Three boreholes were completed as monitoring wells.

�x MTE noted that the soil stratigraphy consisted of sand and gravel fill material with
asphalt or brick fragments to a maximum depth of 2.13 mBGS, underlain by a native
sands and gravel layer, with a slity sand layer encountered between 5.5 and 7.3 mBGS.
Groundwater was observed at 9.32 mBGS and 10.52 mBGS.

Phase Two Environmental Site Assessment, 588 Stone Road East, Guelph, Ontario; by WESA
Inc.; dated December, 2012; for Infrastructure Ontario.

�x WESA was retained by Infrastructure Ontario to conduct a Phase Two ESA to assess
the three APECs identified in their Phase One ESA in preparation for the future sale of
the Site; and

�x WESA advanced four boreholes and 14 test pits across the Detention Centre Lands.
Each borehole was completed as a groundwater monitoring well.

Undocumented Supplemental Soil Sampling and Analysis Program, Former Detention Centre
Land, performed by MTE, 2019-2020, for Mattamy Homes Canada.

During the 2019-2020 subsurface investigation program conducted in the Turfgrass Lands on
behalf of Mattamy (as documented in the Section above), MTE also conducted a subsurface
investigation that was within the Detention Lands; however, this work was not documented in a
formal report. A summary of the available information regarding the work performed in the
Detentions Lands is provided below.

�x MTE conducted 15 boreholes across the Detention Lands, one of which was
instrumented as a permanent monitoring well (MW217-19).
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Geotechnical Investigation and Slope Stability Assessment, Guelph Innovation District Lands,
Victoria Road S, Guelph, ON; by DS Consultants Ltd., dated January, 2020; for Mattamy Homes
Canada.

DS was retained by Mattamy to perform subsurface investigation work within the Turfgrass and
Detention Lands in January of 2020, however, no formal report of these activities was provided
to MTE. A summary of the available information regarding the work performed within the
Detention Lands is provided below.

�x Based on DS borehole logs and Site figures obtained by MTE, DS advanced two
boreholes within the Detention Lands.

The location of the historical monitoring wells, boreholes, and test pits described above are
illustrated on Figure 2.

MTE notes that at the time of writing this report there are no Certificates of Property Use on title.

2.0 SITE DESCRIPTION
The Site is developed with three buildings (Frost Building, maintenance workshop, pump
house), a gravel parking lot, and an irrigation pond/lagoon within the west central portion of the
Site. The remainder of the Site consists of gravel laneways, natural heritage areas, former
agricultural, agroforestry, and turfgrass research lands. The former land uses are presented on
Figure 3 a.

Figure 3b shows the current concept plan for the Site (MHBC, 2025 dated: 2025-07-15). The
proposed development will consist of a mix of low and medium density residential, employment,
mixed use, open space, a school, and three stormwater management blocks.

2.1 Topography and Surface Water
MTE completed at detailed topographical survey of the Site in 2022.  A northwest to southeast
running topographical ridge bisects the Site.  Topography slopes away from this ridge towards
Victoria Road to the southwest; Stone Road to the southeast; and the Eramosa River valley to
the northwest and northeast. Topographic slopes towards the Site boundaries are between 2 –
5% with steeper slopes, up to 13 % along the northeast Site boundary.

The Site is located in the Lower Eramosa Subwatershed.  The Eramosa River is located along
the northern and eastern Site boundary.  The Eramosa generally flows from east to west
towards its confluence with the Speed River, located approximately 1.9 kilometers west of the
Site.

There is an irrigation pond\lagoon located in the west central portion of the Site.

There are no Provincially mapped surface watercourses or wetlands on the Site.  The Torrence
Creek Swamp and Eramosa River Blue Springs Creek Wetland Complex are located to the
south and east of the Site and are mapped as Provincially Significant Wetlands.   Other
unevaluated wetlands are located northeast of the Site in the Eramosa floodplain and
surrounding small surface waterbodies located southwest of the Site.

On July 14, 2022, a small on-Site wetland feature was surveyed by Natural Resource Solutions
Inc. (NRSI) and confirmed with City of Guelph and Grand River Conservation Area staff.

Topography and surface water features surrounding the Site are illustrated on Figure 2.
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2.2 Adjacent Land Use
The Site is bounded by:

�x Institutional lands and parklands to the southwest;

�x A mix of residential and extractive lands to the southeast; and

�x Floodplain to the northwest and northeast between the Site and the Eramosa River.

2.3 Physiography
Figure 4a shows the Site lies within the Guelph Drumlin Field which is bordered by the
Horseshoe Moraines to the southeast.  The Guelph Drumlin field covers ~ 830 square
kilometers lying northwest or in front of the Paris Moraine.  Within the Guelph Drumlin field, the
dominant soil types are stony tills of the drumlins and deep gravel terraces of old meltwater
spillways (Chapman and Putnam, 1984).

Figure 4b shows physiographic features at the Site include drumlins, old meltwater spillways
and drumlinized till plains.

2.4 Quaternary Geology
Figure 5 shows, from oldest to youngest, the Site has the following:

�x Paleozoic bedrock (Map Unit 3).  Details regarding the Paleozoic bedrock underlying the
Site are discussed in Section 2.6 (below);

�x Sandy silt to silty sand textured till (Map Unit 5b);

�x Ice-Contact sand and gravel (Map Unit 6); and

�x Glaciofluvial sand deposits (Map Unit 7b).

As shown on Figure 5 , exposed Paleozoic bedrock is mapped along the eastern and northern
Site boundary between the Site and the Eramosa River.

At the Site, Map Unit 5b is identified as the Wentworth Till.  Karrow (1968) describes the
Wentworth Till as the youngest till sheet in the Guelph area and is a sandy to silty sand till that
is usually buff in colour.  The Wentworth Till is the surface till sheet over most of the Guelph
area forming the streamlined hills of the Guelph Drumlin Field.  Karrow (1968) describes the
thickness of the Wentworth till as variable and that generally the thickness of this till sheet is
related to its surface topography.  Generally, the till thickness can be up to ~30 metres in the
Drumlins but much less in the low areas between the Drumlins (Karrow, 1968).

Map Unit 6 covers the southern portion of the Site and is described as Ice-Contact Stratified
Drift consisting mainly of sand and gravel with minor clay, silt and till components. Karrow
(1968) generally identifies these hummocky sand and gravel accumulations as kames that were
formed when sediment laden meltwaters poured off glacial ice.  These deposits sometimes
grade into outwash plains in directions away from the ice-front into outwash plains.

Map Unit 7b is described as glaciofluvial outwash deposits that are comprised primarily of
gravelly deposits.  Karrow (1968) associates this deposit with a major outwash plain that formed
in front of the Paris Moraine.   This outwash plain extends southward towards Galt as an
enlarged spillway along the Speed River (Karrow, 1968).
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2.5 Paleozoic Geology
Figure 6 shows bedrock beneath the Site mapped as the Silurian aged dolostone of the Guelph
Formation (Map Unit 20) and what is interpreted as the Eramosa Formation (formerly part of the
Amabel Formation) (Map Unit 19).

The Guelph Formation is generally characterized by tan- to brown-coloured fine- to
medium-crystalline, moderately to very fossiliferous dolostone (Armstrong and Carter, 2010).
The Guelph Formation can form an unconfined bedrock aquifer within the Study area and forms
the Guelph Hydrogeological Unit (HGU) (Brunton, 2008).

The Eramosa Formation is generally characterized by tan to black, thin- to thickly-bedded fine-
to medium-crystalline variable fossiliferous, bituminous dolostone (Armstrong and Carter, 2010).
Under the revisions to Silurian stratigraphy of the Niagara Escarpment (Brunton, 2008; Brunton,
2009; Brunton et. al, 2010; and Brunton and Brintnell, 2011), the Eramosa Formation is a
regional aquitard with the basal Vinemount member containing the main aquitard lithofacies.

Under the revised OGS model of the Silurian aged stratigraphy in the Guelph area, the Eramosa
Formation separates the two major bedrock aquifers of the area; the upper unconfined Guelph
HGU and lower confined Gasport HGU (Brunton, 2008).  The Gasport HGU represents the main
confined bedrock aquifer in the area.

2.6 Water Well Record Search
Hydrogeological data relate to private water supply wells within 500 m of the Site were obtained
from water well records on-file with the Ministry of the Environment, Conservation, and Parks
(MECP).  A total of 117 water well records were located within 500 m of the Site (Figure 7) . Of
the 117 water well records, the following primary use was listed on the water well record:

�x Two dewatering wells;

�x 19 abandonment records;

�x 19 records with no use specified;

�x 19 test holes;

�x 21 water supply wells or recharge wells; and

�x 37 monitoring/observation wells.

MECP water well records are summarized in Table 1. Table 1 contains a hyperlink to the
MECP water well record, should a digital well record exist.  Based on the available water well
records, there are private water supply wells within the Study Area that are used for Public and
Domestic water supply.  According to the water well records, these wells are completed into the
underlying bedrock.

Water well records that identify wells as abandonment, dewatering, monitoring/observation
wells, test holes, or no specified use have been excluded from further discussion as these are
not considered to be water users.

2.7 Geological Cross -Sections
Hydrogeological data related to private water supply wells on-Site were obtained from water well
records on-file with the MECP (Section 2.7) and from boreholes and monitoring wells
constructed on-Site (Section 1.2 and Section 4.1) .  These resources were used to construct
five geological cross-sections (A-A’ through E-E’) through the Site.  The location of the
geological cross-sections is shown on Figure 2 .
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The well/borehole name or MECP water well number are presented above the cross-section
followed by the off-set distance from the cross-section line and well location.  Wells/boreholes
further from the cross-section line may, in paces, be displayed as having the borehole above or
below ground surface.  Similarly, static water levels at individual wells may be situated above or
below the interpreted water-table surface presented on the individual cross-section.  As such,
elevation variability of overburden units may occur along the cross-section line at individual
well/boreholes and may differ from the professional geological interpretation presented on the
cross-section. MTE notes that the water table surface along each section is a projection of the
water table surface as depicted on Figure 11.

Geological Cross -Section A -A’ (Figure 8a)

Geological cross-section A-A’ runs ~1,365 metres northwest to southeast through the eastern
portion of the Site and shows the spatial distribution of the various geological units.  Geological
cross-section A-A’ shows topography rises from ~310 mAMSL at the start (NW end) of the
cross-section to 341 mAMSL at ~ 600 metres from the start of the cross-section.  From ~ 600 m
from the start of the cross-section the topography is generally hummocky and falls to ~325
mAMSL at the southeast end of the cross-section.

The interpreted geology along geological cross-section A-A’ is consistent with Quaternary
geology mapping presented on Figure 5 .  Bedrock (Figure 5 – Map Unit 3) that is exposed or
covered in thin drift (<0.9 m) is interpreted along the first ~110 metres of geological cross-
section A-A’.  Exposed bedrock gives way to a sandy silt till (Figure 5 – Map Unit 5b) that is
interpreted at ground surface along the entire geological cross-section except for a sand deposit
interpreted between ~600 m and 1,150 m.

The sandy silt till unit is interpreted to be the Wentworth Till and overlies bedrock across the
entire geological cross-section.

Geological cross-section A-A’ shows an interpreted water-table surface for the April 24, 2023
monitoring event (Section 4.4) . The water-table surface falls radially from a peak elevation of
~337 mAMSL at ~760 m from the start of the geological cross-section.  The water-table is
interpreted to flow to the northwest towards the Eramosa River and to the southeast towards
Stone Road.

Geological Cross -Section B -B’ (Figure 8b)

Geological cross-section B-B’ runs ~1,477 metres northwest to southeast through the central
portion of the Site and shows the spatial distribution of the various geological units.  Geological
cross-section B-B’ shows topography rises steeply from ~ 305 mAMSL at the start (NW end) of
the geological cross-section to ~341 mAMSL at ~340 metres from the start of the geological
cross-section.  From this point to the end of the geological cross-section, topography undulates
gently around ~340 mAMSL.

The interpreted geology along geological cross-section B-B’ is consistent with Quaternary
geology mapping presented on Figure 5 .  Sand (Figure 5 – Map Unit 7b) overlies bedrock for
the first ~150 m from the start of the geological cross-section.  From ~150 metres from the
northwestern start of the geological cross-section to the end of the geological cross-section, a
sandy silt till (Figure 5 – Map Unit 5b) is interpreted to overlay the bedrock.  The sandy silt till is
overlain by intermittent sand (Figure 5 – Map Units 6 and 7b) and fill deposits associated with
historical on-Site operations.

Geological cross-section B-B’ shows an interpreted water-table surface for the April 24, 2023
monitoring event (Section 4.4) . The water-table surface is generally flat through the central
portion of the geological cross-section (~320 m to 1,200m). As with geological cross-section A-
A’, the average water-table is interpreted to flow radially to the northwest towards the Eramosa
River and southeast towards Stone Road.
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Geological Cross -Section C -C’ (Figure 8c)

Geological cross-section C-C’ runs ~ 1,460 metres northwest to southeast through western
portion of the Site and shows the spatial distribution of the various geological units.  Geological
cross-section C-C’ shows topography rises steeply from ~305 mAML at the northwestern start of
the geological cross-section to ~330 metres at ~100 m from the start of the geological cross-
section.  From this point to the southeastern end of the geological cross-section, topography
undulates gently between ~330 and ~335 mAMSL.

The interpreted geology along the geological cross-section C-C’ is consistent with Quaternary
geology mapping presented on Figure 5 .  Sand (Figure 5 – Map Units 6 and 7b) is the
predominate overburden material encountered at ground surface.  The sand deposits overlay
bedrock at the start of the geological cross-section to ~300 meters from the start of the
geological cross-section.  From this point to the end of the geological cross-section, sand
overlies a sandy silt till (Wentworth Till).

The sandy silt till is interpreted to be exposed at ground surface from ~750 m to 900 m from the
start of the geological cross-section.

Geological cross-section C-C’ shows an interpreted water-table surface for the April 24, 2023
monitoring event (Section 4.4) . The interpreted water table surface is interpreted to flow radially
from a high of ~334 mAMSL northwest towards the Eramosa River and southeast towards
Stone Road.

Geological Cross -Section D -D’ (Figure 8d)

Geological cross-section D-D’ runs ~650 metres southwest to northeast through the northern
portion of the Site and shows the spatial distribution of the various geological units.  Geological
cross-section D-D’ shows topography is relatively flat at ~330 mAMSL from the southwestern
start of the geological cross-section to ~410 metres.  At ~410 metres from the start (SW end) of
the geological cross-section topography falls sharply from ~330 mAMSL to ~310 mAMSL
towards the Eramosa River valley at the northeastern end of the geological cross-section.

The interpreted geology along geological cross-section D-D’ is consistent with Quaternary
geology presented on Figure 5 .  Sand (Figure 5 – Map Unit 7b) is interpreted to overlie bedrock
from the start of the geological cross-section to ~ 600 m from the start of the geological cross-
section at which point bedrock is interpreted to be exposed at ground surface.

Geological cross-section D-D’ shows an interpreted water-table surface for the April 24, 2023
monitoring event (Section 4.4) .

The interpreted water-table flows radially to the:

�x Southwest generally flowing the flow of the Eramosa River; and

�x Northwest towards the Eramosa River.

Geological Cross -Section E -E’ (Figure 8e)

Geological cross-section E-E’ runs ~850 from southwest to northeast through the southern
portion of the Site and shows the spatial distribution of the various geological units.  Geological
cross-section shows topography rises gently from ~335 mAMSL at the southwestern start of the
geological cross-section to ~340 mAMSL at ~450 metres from the start of the geological cross-
section.  From ~450 m to the northeastern end of the geological cross-section, the topography
falls moderately to ~315 mAMSL towards the Eramosa River Valley at the end of the geological
cross-section.
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The interpreted geology along geological cross-section E-E’ is generally consistent with
Quaternary geology presented on Figure 5 .  Sand (Figure 5 – Map Unit 6) is the surficial unit
across the first ~500 metres from the start of the geological cross-section and is interpreted to
overlie a sandy silt till.  The sand unit gives way to a silty sand till as the predominant surficial
unit from ~500 m to the end of the geological cross-section.  The silty sand till is interpreted to
overlie bedrock across the entire length of the geological cross-section.

Geological cross-section E-E’ shows an interpreted water-table surface for the April 24, 2023
monitoring event (Section 4.4) . Groundwater flow is interpreted to flow radially from a high of
~335 mAMSL towards the Eramosa River valley to the northeast and towards Victoria Road to
the southwest.

3.0 SOURCE WATER PROTECTION

3.1 Municipal Wells and Well Head Protection Areas
Figure 9 shows the location of municipal wells and Well Head Protection Areas (WHPA) near
the Site.  The nearest municipal wells are the two wells associated with the Carter Well Field.
These wells are located ~ 800 m southeast of the Site.  The Carter well system consists of two
bedrock wells located ~ 3 m apart.  These wells obtain their water from the shallow bedrock of
the Guelph Formation which at this location is hydraulically connected to the water table.
Additionally, some of the water pumped from these wells is reportedly derived from the adjacent
Torrance Creek (LERSPC, 2022).  The Carter Wells are considered groundwater under the
direct influence (GUDI) of surface water.

The Site is located in WHPA-B for the Guelph Wells which represents a two-year time-of-travel
to the municipal wells.  The Site is not located in WHPA-E (GUDI) for the Carter Well Field.

Figure 9 also shows portions of the Site lies within an Issue Contributing Area for the Membro
Well.  The Grand River Source Protection Area Approved Assessment Report identified
Trichloroethylene (TCE) as an issue for the Membro Well.

3.2 Significant Groundwater Recharge Areas (SGRAs)
Groundwater recharge occurs where precipitation and snowmelt infiltrate into the ground to feed
aquifers, watercourses, and wetland.  Significant Groundwater Recharge Areas (SGRAs) are
typically associated with coarse grained soils. Figure 10 shows portions of the Site have been
mapped as being a SGRA and generally correspond to those areas mapped as sand and gravel
on surface towards the perimeter of the Site as shown on Figure 5.

3.3 Source Protection Policies
As the Site lies within a WHPA-B with an issue contributing area, source water protection
policies may apply to future development activities.  MTE recommends an additional source
water protection policy assessment during the development of the detailed design process.

4.0 FIELD PROGRAM

4.1 Borehole Advancement and Monitoring Well Installation
Between February 28 and March 7, 2022, a total of 20 boreholes (MW501-22 through MW520-
22) where advanced as part of a concurrent geotechnical investigation completed by MTE.  The
results of the geotechnical investigation are provided under a separate report.  Boreholes were
advanced to depths ranging from 2.1 to 11.1 m.
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Upon completion of drilling, monitoring wells were constructed in seven boreholes (MW501-22,
MW507A-22, MW507B-22, MW512A-22, MW512B-22, MW514-22, and MW520-22) to allow for
the collection of stabilized groundwater levels, groundwater sampling, single well hydraulic
conductivity testing.

The groundwater monitoring wells at MW507A-22, MW507B-22, MW512A-22, and MW512B-22
consists of two monitoring wells installed at different depths in the underlying overburden.  The
‘B’ well was constructed first to a target depth.  The ‘A’ well was installed in a separate borehole
off-set from the ‘B’ well at a shallower depth.  The purpose of this installation was to allow for
the assessment of vertical hydraulic gradients within underlying overburden materials.

Between October 20, 2022 and December 12, 2022, an additional 53 boreholes (MW601-22
through BH651-22, BH654-22, BH655-22 were advanced across the Site to depths ranging from
~0.9 mBGS to 12.2 mBGS. The purpose of these boreholes was to support this hydrogeological
characterization and the concurrent geotechnical and Phase Two ESA investigations.
Boreholes were advanced to allow for the collection and screening of subsurface soil samples
and to document geological conditions at the Site.

Seven boreholes (MW601-22 through MW607-22) were instrumented with groundwater
monitoring wells to allow for the collection of stabilized groundwater levels, groundwater quality
samples and to determine hydrogeological properties of the underlying geological materials.

A minipiezometer (MP101-23) was installed in the on-Site wetland on April 24, 2023 to allow for
the collect of stabilized groundwater levels and to determine any potential groundwater/surface
water connection.

Based on the drilling results soils at the Site generally consist of topsoil and/or fill overlying till
and sand and gravel deposits which in turn overlie bedrock. Table 2 provides a summary of the
generalized stratigraphy encountered at each borehole during the 2022 drilling programs.

Borehole, monitoring well, and minipiezometer locations are illustrated on Figure 2 .  Borehole
logs from the 2022 drilling programs are provided in Appendix A. Borehole logs from previous
studies are available upon request.

Data from the borehole logs was incorporated into a relational database (HydroGeo Analyst –
HGA).  HGA is an environmental data management system that integrates customizable
database structures to allow for the effective and efficient management of environmental data
thus allowing MTE to make informed decisions regarding the environment and water resources.
HGA was used to assist in the development of the Site Conceptual Geological Model.

4.2 Monitoring Well Development and Sampling
Following installation, monitoring wells were developed with the Waterra™ inertial pump to
purge remaining fine-grained sediments in the well caused by drilling and to create a hydraulic
connection to the surrounding native geologic formation.

On November 29, 2022, groundwater samples were obtained from MW512B-22, MW514-22,
MW604-22, and MW606-22 to establish existing groundwater quality conditions at the Site.  The
remaining groundwater monitoring wells from the 2022 drilling program (MW501-22, MW507A-
22, MW507B-22, MW512A-22, MW520-22, MW512A-22, MW601-22, MW602-22, MW603-22,
MW605-22, and MW607-22) were dry or had insufficient volumes of water for sample collection.

Between May 9, 2023 and May 12, 2023, groundwater samples were obtained from BH/MW10-
06, MW1-17, MW204-19, MW209-19, MW210-19, MW507A-22, MW507B-22m MW512A-22,
MW512B-22, MW514-22, MW520-22, MW601-22, MW603-22, MW604-22, MW605-22,
MW606-22, MW607-22, and MP101-23 to further establish existing groundwater quality
samples.



MTE Consultants | 46927-104 | Hydrogeological Characterization | Guelph Innovation District (GID) Lands | July 16, 2025 12

On April 22, 2024, groundwater samples were obtained from MW204-19, MW210-19, MW512A-
22, MW512B-22, MW520-22, MW606-22, and MP101-23 to track on-going water quality.

Prior to sample collection, each monitoring well was purged to remove stagnant water from the
monitoring and surrounding sand pack to allow for a representative sample to be collected from
the groundwater system.  Each well was purged a minimum of three standing well volumes or
until three times ‘dry’.

The sample was collected using a dedicated Waterra™ foot valve and tubing; placed into
laboratory supplied jars and transported in ice-packed coolers under chain-of-custody to ALS
Laboratories - Environmental Division (ALS) in Waterloo, ON.  The groundwater samples were
analyzed for select dissolved metals, anions, and general chemistry parameters.  Analytical
results are summarized in Table 3. Unabbreviated laboratory certificates of analysis are
maintained on file at MTE and are available upon request.

4.3 In-Situ Hydraulic Conductivity Testing
On October 6, 2022, single well hydraulic responses tests were carried out on BH/MW1-06,
MW2-11, MW217-19, MW512b-22, and MW514-22.  An additional single well response test was
carried on MW209-19 on October 24, 2022.

Between May 4, 2023 and May 16, 2023, additional single well hydraulic response tests were
carried out on BH/MW1-06, MW1-17, MW204-19, MW209-19, MW210-19, MW217-19,
MW507A-22, MW507B-22, MW512A-22, MW512B-22, MW514-22, MW520-22, MW601-22,
MW603-22, MW604-22, MW605-22, MW606-22, and MW607-22,

4.3.1 Recovery Tests

For the October 2022 single well hydraulic response testing program, recovery or bail tests were
completed for BH/MW1-06, MW2-11, MW217-19, and MW514-22.

Each tested well was purged dry and the rate of recovery recorded using a data logger
programmed to collect a water level every second.  Where possible the recovery tests were
repeated to assess the validity of the assumptions underlying the slug test analysis methods.
Repeat recovery tests were completed at MW2-11 and MW514-22.  Due to the slow response,
repeat recovery tests were not completed at BH/MW1-06, MW209-19, and MW217-19.

For the May 2023 single well hydraulic response testing program, recovery or bail tests were
completed for BH/MW1-06, MW1-17, MW209-19, MW217-19, MW507A-22, MW507B-22,
MW512A-22, MW514-22, MW520-22, MW601-22, MW603-22, MW604-22, MW605-22,
MW606-22.

Each tested well was purged dry and the rate of recovery recorded using a data logger
programmed to collect a water level 0.5 secs to 5 seconds.  Where possible, the recovery tests
were repeated to assess the validity of the assumptions underlying the slug test analysis
methods.  Repeat recovery tests were completed at all tested wells with the exception of
MW507A-22.

4.3.2 Slug Tests

At MW210-19, MW512B-22, and MW607-22, falling and rising head response test were
performed.

The response test was initiated by rapidly inserting (falling head) or removing (rising head) a
solid slug of a predetermined displacement to cause a near instantaneous change in the water
level in the well. The rate of recovery back to static conditions was recorded using a data logger
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programmed to collect a water level every second.  The response tests were carried out a
minimum of three times using solid slugs of different known displacements to assess the validity
of the assumptions underlying the slug test analysis methods.

4.3.3 Analysis

Prior to analysis, recovery data was normalized by dividing the observed head change (Ho) by
the expected head change (Ho*).  Normalized data plots from repeat tests (at the same well)
were compared to determine coincidence between tests.  Coincidence between tests suggests
assumptions underlying conventional analysis methods can be considered valid at that well
(Butler et. al., 1996; Butler et. al., 2003).

October 2022

The normalized head plots for MW2-11 and MW512b-22 show an acceptable coincidence.  The
normalized head plot for MW514-22 does not show an acceptable coincidence suggesting that
further development at this well may be required.  As only a single response test was completed
at BH/MW1-06, MW209-19, and MW217-19, no comment on coincidence can be made.

For tested wells showing an acceptable coincidence, a representative test from each well was
analyzed using the Bouwer and Rice (1976) model in the AquiferTest© Pro software package
Version 10 (Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of
the saturated materials adjacent to the well screen.

The single well response tests at BH/MW1-06, MW209-19, and MW217-19 were also analyzed
using the Bouwer and Rice (1976) model in the AquiferTest© Pro software package Version 10
(Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of the
saturated materials adjacent to the well screen.

A single response test from MW514-22 was analyzed using the Bouwer and Rice (1976) model
in the AquiferTest© Pro software package Version 10 (Waterloo Hydrogeologic, 2020) to
estimate the horizontal hydraulic conductivity of the saturated materials adjacent to the well
screen.

The estimated horizontal hydraulic conductivity from October 2022 tests at BH/MW1-06,
MW209-19, MW217-19, and MW514-22 are considered preliminary.

The estimated horizontal hydraulic conductivities from the 2022 single well hydraulic response
tests are summarized in Table 4.  Aquifer Test data sheets are provided in Appendix B .

May 2023

The normalized head plots for MW512B-22, MW514-22, MW604-22, MW605-22 show and
acceptable coincidence.  The remaining well tested in May 2023 do not show an acceptable
coincidence suggesting that further well development may be required.  As only a single
response test was completed at MW507A-22, no comment on coincidence can be made.

For tested well showing and acceptable coincidence, a representative test from each well was
analyzed using the Bouwer and Rice (1976) model in AquiferTest© Pro software package
Version 10 (Waterloo Hydrogeologic, 2020) to estimate the horizontal hydraulic conductivity of
the saturated materials adjacent to the well screen.

For tested wells that did not show an acceptable coincidence, the normalized head plots
generally showed the rate of response increased from the first test to the second test.  This
suggests that some well development was taking place during the first test and/or sampling
events (if any) thus improving the connection between the well screen and adjacent formation.
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To provide a preliminary estimate of the horizontal hydraulic conductivity at wells that did not
show an acceptable coincidence, the test that had the fastest rate of recovery was analyzed
using the Bouwer and Rice (1976) model in AquiferTest© Pro software package Version 10
(Waterloo Hydrogeologic, 2020).  MTE cautions that the estimated horizontal hydraulic
conductivity obtained from these tests may be biased low and that if a more refined estimate is
required then additional well development and single well response testing be undertaken.

4.3.4 Results Summary
The estimated hydraulic conductivities ranged from 1.0x10-5 to 7.2x10-7 m/sec for wells
screened across coarse grained sand and gravel/silty sand with a geometric mean of 1.9x10-6

m/sec.

The estimated hydraulic conductivities ranged from 7.2x10-6 to 6.3x10-9 m/sec for wells
screened across fine grained silty clay to silty sand till with a geometric mean of 1.7x10-7 m/sec.

Despite the above noted limitations in testing, these results are consistent with published values
soils encountered across the Site (Freeze and Cherry, 1979).

4.4 Groundwater Levels and Elevations
MTE completed a relative elevation survey of the top of the casing and ground surface at all
active monitoring wells in 2022 relative to mean sea level utilizing a local benchmark.  The
relative elevation survey allows for groundwater levels collected from each monitoring well to be
compared to each other and allow for the determination of the groundwater flow direction.

At the time of this report, MTE collected manual groundwater level measurements from select
groundwater monitoring wells on seven occasions in 2022, 15 occasions in 2023, five occasions
in 2024 and one occasion in 2025.  Manually measured groundwater levels, groundwater
depths below ground surface, and groundwater elevations are presented in Table 5a through
Table 5c, respectively.

Table 5a shows the shallow groundwater table was encountered between ~0.6 mBGS and
12 mBGS.  Several monitoring wells have been reported dry throughout the monitoring period.
These monitoring wells may only have groundwater present during periods when the water-
table is elevated.  Elevated water-table conditions generally occur following the spring melt or
following periods of prolonged or large precipitation events such as July 2024 in which 139 mm
of precipitation fell within a six day period.

In addition to the manually collected groundwater levels, dedicated pressure transducers (data
loggers) were installed in the following wells across the Site: MW204-19, MW210-19, MW507a-
22, MW507b-22, MW512a-22, MW512b-22, MW514-22, MW520-22, MW601-22, MW601-22,
MW604-22, MW605-22, MW606-22, and MW607-22.   The data loggers were programmed to
collect a water level every hour to establish seasonal trends and to determine the maximum
groundwater elevation at the Site.

The data loggers measure total pressure above the pressure sensor.  Prior to calculating
groundwater levels, the raw pressure data was compensated for changes in atmospheric
pressure using atmospheric pressure data collected by a dedicated on-Site barometric pressure
transducer.

Calculated groundwater elevations as collected by the on-Site data loggers are illustrated on
Hydrograph C1 through Hydrograph C 11. Hydrographs are provided in Appendix C .  In
addition to the calculated groundwater level, daily precipitation was plotted on the hydrographs
to determine how the water table responds to precipitation events.  Precipitation data was
obtained from Environment Canada as reported by the Guelph Turfgrass Institute weather
station.
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MW204-19

Hydrograph C1 shows continuous groundwater elevations for MW204-19 which is located in
the northern portion of the Site and completed in fine grained materials.  The hydrograph shows
that during the monitoring period, groundwater elevations as collected by the data logger fell
from a peak of ~340.9 mAMSL to a low of ~337.1 mAMSL. Over the Monitoring period water
levels peaked in the spring, then generally declined throughout the summer before going dry in
late summer (2022) or fall (2023 & 2024).

MW210-19

Hydrograph C2 shows continuous groundwater elevations for MW210-19 which is located in
the eastern portion of the Site and completed in fine grained materials.  The hydrograph shows
that the well follows a seasonal water level pattern of highs during the spring followed by a
gradual decrease for the remainder of the year. During the monitoring period, groundwater
elevations as collected by the data logger peaked at ~336.9 mAMSL and had a low of ~331.5
mAMSL.

MW507A-22 and MW507B-22

Hydrograph C 3 shows continuous groundwater elevations for MW507A-22 and MW507B-22
which are located in the eastern portion of the Site and completed in fine grained materials.
These two wells are a set of nested wells located approximately 1.4 m apart from each other.
The screened interval of MW507A-22 is from ~2.3 to 3.8 mBGS while the screened interval of
MW507B-22 is from ~4.6 to 6.0 mBGS.  Both wells are screened in a silty till unit, interpreted to
be the Wentworth Till (Section 2.5) .

As shown on Hydrograph C 3 the groundwater elevation at these locations appear to stabilize
at different elevations.  The groundwater elevation in the deeper well (MW507B-22) is lower
than the groundwater elevation of the shallower well (MW507A-22).  This is interpreted to
indicate a downward vertical hydraulic gradient within the till unit and is characteristic of these
types of fine-grained materials.  Groundwater levels measured at MW507B-22 are considered to
represent the water-table.  Groundwater levels measured at MW507A-22 are influenced by the
shallower depth of the screened interval in the till unit and effected in part by flow in the
unsaturated (vadose) zone.

Hydrograph C 3 shows that during the monitoring period groundwater elevations at
MW507A-22 and MW507B followed a seasonal water level pattern of highs during the spring
followed by a gradual decrease for the remainder of the year. Based on data logger data
groundwater elevations in MW507A were noted to peak at ~330.5 mAMSL. MW507A was noted
to go dry in late spring/early summer during each year of monitoring. Water levels were briefly
recorded in July 2024 as a result of the significant rain events which occurred. Hydrog raph C 3
shows groundwater elevations at MW507B-22 peaked at ~328.1 mAMSL. MW507B-22 was
noted to go dry on two occasions throughout the monitoring period; late summer 2022 to mid-
winter 2023 and late fall to early winter 2024. As with MW507A-22, MW507B was also noted to
experience elevated groundwater levels as a result of the rain events in July 2024.

MW512A-22 and MW512B-22

Hydrograph C 4 shows continuous groundwater elevations for MW512A-22 and MW512B-22
which are located in the north-central portion of the Site.  These two wells are a set of nested
wells located approximately 2.1 m apart from each other.  The screened interval of MW512A-22
is from ~1.5 mBGS to 3.1 mBGS while the screen interval of MW512B-22 is from ~6.9 to
7.6 mBGS.  MW512A-22 is screened in a sandy silt till interpreted to be the Wentworth Till
(Section 2.5) .  MW512B-22 is screened in a silty sand seam in the till.
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As shown on Table 5, groundwater has been intermittently measured at MW512A-22.
Hydrograph C4 shows that groundwater was recorded by the data logger between February
and June 2023 and January to August 2024 before the well went dry. Hydrograph C 4 shows
groundwater elevations at MW512B-during the monitoring period peaked at ~334.4 mAMSL.

As with MW507A-22 and MW507B-22, Hydrograph C4 shows groundwater elevations at
MW512A-22 and MW512B-22 appear to stabilize at different elevations when groundwater is
recorded at MW512A-22. The groundwater elevation in the deeper (MW512B-22) well is lower
than the groundwater elevation in the shallower well (MW512A-22).  This is interpreted to
indicate a downward vertical hydraulic gradient within till unit and is characteristic of these types
of fine-grained materials.  Groundwater levels measured at MW512B-22 are considered to
represent the water-table.  Groundwater levels measured at MW512A-22 are influenced by the
shallower depth of the screened interval in the till unit and effected in part by flow in the
unsaturated (vadose) zone, capturing a portion of water migrating to the water-table. Over the
monitoring period groundwater elevations in MW507B-22 were found to follow a seasonal
pattern and fluctuate between ~334.4 mAMSL and ~329.8 mAMSL.

MW514-22

Hydrograph C 5 shows continuous groundwater elevations for MW514-22 which is located in
the south-central portion of the Site.  The data logger at this location was not installed until
October 2022 and as such only collected continuous groundwater elevation from the latter half
of 2022 through the end of the monitoring period. Hydrograph C5 show groundwater
elevations (as recorded by the data logger) range from ~344.0 mAMSL to ~338.1 mAMSL
during the monitoring period.

MW520-22

Hydrograph C 6 shows continuous groundwater elevations for MW520-22 which is located in
the southern portion of the Site. Hydrograph C 6 shows that during the monitoring period
groundwater elevations peaked at ~326.5 mAMSL.  The well was dry between September 2022
to March 2023, November 2023 to January 2024, and November 2023 to the end of the
monitoring period.

MW601-22

Hydrograph C7 shows continuous groundwater elevations for MW601-22 which located in the
northwestern portion of the Site and is screened into the underlying bedock. The data logger at
this location was installed in October 2022 and as such only had the potential to record water
levels during the last two months of 2022 through the end of the monitoring period.
Hydrograph C7 shows that groundwater levels were recorded by the data logger from February
2023 to September 2023 February 2024 to November 2024. During this period, groundwater
elevations peaked at an elevation of ~318.4 mAMSL.

MW604-22

Hydrograph C 8 shows continuous groundwater elevations for MW604-22 which is located in
central portion of the Site.  The data logger at this location was installed in November 2022 and
as such only shows groundwater elevations from the last two months of 2022 through then end
of the monitoring period. Hydrograph C 8 shows that during the monitoring period groundwater
elevations ranged from ~341.6 mAMSL to ~336.8 mAMSL.

MW605-22

Hydrograph C9 shows continuous groundwater elevations for MW605-22 which is located in
the southwestern portion of the Site.  The data logger at this location was installed in November
2022; as such, Hydrograph C9 only shows groundwater levels from the last two months of



MTE Consultants | 46927-104 | Hydrogeological Characterization | Guelph Innovation District (GID) Lands | July 16, 2025 17

2022 through to the end of the monitoring period. Hydrograph C9 shows that during the
monitoring period groundwater elevations ranged from ~328.6 mAMSL to ~326.7 mAMSL.

MW606-22

Hydrograph C 10 shows continuous groundwater elevations for MW606-22 which is located in
western portion of the Site.  The data logger at this location was not installed until
November 2022; as such, Hydrograph C10 only shows groundwater elevations for the last two
months of 2022 through the end of the monitoring period. Hydrograph C 10 shows that during
the monitoring period groundwater elevations ranged from ~327.9 mAMSL to a low of
~323.7 mAMSL. MW606-22 is screened in silty sand and was observed to respond rapidly to
precipitation events.

MW607-22

Hydrograph C 11 shows continuous groundwater elevations for MW607-22 which is located in
southeastern portion of the Site.  The data logger at this location was not installed until
November 2022 and as such only shows groundwater elevations from last two months of 2022
through the end of the monitoring period. Hydrograph C 11 shows that during the monitoring
period groundwater elevations ranged from ~333.3 mAMSL to a low of ~329.8 mAMSL.

4.5 Groundwater Flow
Groundwater elevations and local shallow groundwater flow direction were plotted for two
monitoring events April 24, 2023 and April 22, 2024 Figure 11 a and Figure 1 1b.   For the
purposes of this Characterization Report, these dates are considered to be representative of a
spring high groundwater condition.

MW507A-22 and MW512A-22 have been excluded from flow mapping as MTE does not
consider water levels obtained from these wells to be representative of the water-table at the
Site (Section 4.4) at these locations.

Groundwater flow was found to be similar between the spring of 2023 and 2024. Groundwater
elevations on average were found to be slightly higher in the spring of 2023 than 2024. Figure
11 and Figure 1 1b indicate groundwater flow generally mimics topography flowing radially from
two groundwater mounds located in the central portion of the Site.

The first groundwater mound is generally centered around the topographic high in the northern
portion of the Site near the main irrigation pond.  The irrigation pond may be connected to the
shallow water-table and serving in part to recharge the water-table.  Groundwater flows from
this mound towards the Eramosa River to the north and east.  Groundwater also flows westerly
from this mound generally following the westerly flow direction of the Eramosa River.

The second groundwater mound is generally centered on a topographic high in the southern
portion of the Site and suggests that this topographic high may be serving as a localized
groundwater recharge area.  Groundwater from this mound generally flows in an easterly
direction towards Torrence Creek and westerly towards Victoria Road.

Horizontal hydraulic gradients were calculated around each mound based on the contours
presented in Figure 11a . The horizontal hydraulic gradients around the northern mound are
steep in the direction of the Eramosa River and are on the order of 0.1 m/m.  Horizontal
hydraulic gradients west of this mound are flatter relative to those discussed above and are on
the order of 0.05 m/m. Horizontal hydraulic gradients around the southern mound were found to
be similar in both directions ( ~0.05 m/m).
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5.0 PRELIMINARY IMPACT ASSESSMENT
The following is a preliminary groundwater impact assessment related to the proposed Concept
Plan ((MHBC, 2025 dated: 2025-07-15) (Figure 3b) and Engineering Master Servicing Plan
(MSP) (MTE, 2025) in particular the proposed Preliminary Grading Plan (MTE Drawing 46927-
104-AG1.1) and Stormwater Management Facilities.

5.1 Groundwater Elevations
MTE compared the April 24, 2023 (Spring high) groundwater elevations to the proposed
preliminary grading plan to determine preliminary groundwater separation distances. The April
24, 2023 groundwater elevations were chosen as they are interpreted to represent the
maximum seasonal groundwater elevation over the monitoring period. This analysis shows two
areas (Area 1 and Area 2) of the Site where the Spring groundwater elevations have the
potential to be at or near the preliminary finished grade.  These locations are illustrated on
Figure 3b , Figure 11 a and Figure 11b .

Area 1 is located in the northern portion of the Site and is roughly centred on the on-Site
irrigation pond/lagoon.  Area 1 covers mostly proposed residential and park blocks and
intersects one mixed use block.

Area 2 is located in the southern portion of the Site and is roughly centered on the western
slope of the southern topographic high.  Area 2 covers a mix of proposed residential and school
blocks and intersects a park and some mixed use blocks.

Where Area 1 and Area 2 intersect proposed residential blocks, waterproofing with sump pumps
may be considered to ensure that spring high groundwater conditions do not adversely affect
residential basements.

MTE understands that proposed non-residential blocks (e.g. employment) and/or residential that
will be multi-storey (e.g. condominium) will either be constructed as slab on grade or be
designed with dedicated groundwater control measures (e.g. waterproofing and/or sump pumps,
etc).

5.2 Private Water Supply Wells
Based on water wells records on file with the Ministry of the Environment, there are 20 private
water supply wells and one recharge well located within 500 m of the Site (Figure 7) . Water
well records that identify wells as abandonment, dewatering, monitoring/observation wells, test
holes, or no specified use have been excluded from further discussion as these are not
considered to be water users.

5.2.1 On-Site Water Supply Wells

The MECP well records indicate four water supply wells (6701021, 6711142, 6707181, and
6701014) and one recharge well (6711143) are located within the Site boundary.  Well 6711142
and 671143 served to heat and cool the existing on-Site building.

While MTE has not been able to locate a well abandonment record for well 6711143, MTE has
visually confirmed that this well not longer exists on-Site and has presumed that that well has
been abandoned.  Well 6711143 is still present on-Site.

The MECP well record shows well 6701021 is located on the northern portion of the Site in
proximity to a former on-Site building.  MTE has been unable to visually locate this well or find a
well abandonment record associated with this well.  Should this well be located in the future,
MTE recommends that the well be abandoned in accordance with O.Reg. 903 (as amended).
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Well 6701014 is located in the Detention Centre lands.  MTE has located a well abandonment
record (7050663) that can be associated with this well.

Well 6707181 is located in the Detention Centre lands.  MTE has not been able to locate this
well or find an abandonment record associated with this well.  Should this well be located in the
future, MTE recommends that the well be abandoned in accordance with O.Reg. 903 (as
amended).

5.2.2 Off -Site Water Supply Wells

Four water supply wells (6701057, 6701022, 6708591, and 6704301) are located north of the
Eramosa River and are not anticipated to be affected by the proposed development.

There are 10 off-Site wells south of the Eramosa River that are mapped as being south of Stone
Road East and one well east of Victoria Road South. According the MECP well records, these
wells are completed into the underlying bedrock to depths ranging from 12 mBGS to
>60 mBGS.

MTE does not anticipate that the proposed development will affect the ability of these wells to
meet their water supply needs.  However, MTE recommends a private water supply inventory
be conducted during the detailed design process to further evaluate private water supplies
within 500m of the Site.

5.3 Wetlands

5.3.1 On-Site Wetland

There is one on-Site wetland located in Open Space Block (Block 69) east of Residential Block
39 (Figure 3b). MTE established a minipiezometer (MP101-23) in this wetland in April 2023. In
April 2024 MTE installed a data logger within MP101-23 to continually measure groundwater
levels and installed a staff gauge to house a data logger outside of MP101-23 to measure
surface water levels if present. MTE notes since monitoring began no standing water was
observed in the wetland (Table 5). Hydrograph C12 shows continuous groundwater elevations
for MP101-23 and indicates that during the monitoring period groundwater elevations peaked at
~327.1 mAMSL.  Based on data logger data the minipiezometer was noted to be dry beginning
in September 2024, which was confirmed during the November 2024 field visit. Unfortunately,
due to snow conditions MP101-23 could not be accessed in the winter of 2025.

As only one year of continuous data has been collected at this wetland feature there is currently
insufficient data to characterize the hydroperiod of this feature.

5.3.2 Off -Site Wetlands

The Torrence Creek Swamp and Eramosa River Blue Springs Creek Wetland Complex are
located to the south and east of the Site and are mapped as Provincially Significant Wetlands.
Other unevaluated wetlands are located northeast of the Site in the Eramosa floodplain and
surrounding small surface waterbodies located southwest of the Site (Section 2.1) .

The proposed development may affect groundwater recharge to some degree that in turn
supports, in part, these wetland features.  MTE recommends Low Impact Development
Measures (LID) are investigated to minimize stormwater runoff and increase infiltration and that
on-Site infiltration or water-reuse strategies be designed to maintain pre-development infiltration
rates post-development and reduce potential groundwater impacts to these off-Site wetland
features.
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6.0 SUMMARY AND CONCLUSIONS
Based on the above hydrogeological characterization, MTE offers the following:

�x Geology at the Site consists of the following:

o The central portion of the Site consists of a sandy silt till that is interpreted to be
Wentworth Till and generally overlies bedrock across most the Site.

�ƒ Where the Wentworth Till overlies bedrock, the till will act as an aquitard, limiting
recharge and offering protection to the underlying bedrock aquifer.

o Sand, sand and gravel overlie the central till mound along its southeastern and
northwestern flanks.  Sand and gravel can overlie bedrock in these portions of the
Site where the Wentworth Till is not present.

o Bedrock is exposed or covered with thin drift along the northeastern portion of the
Site along the Eramosa River valley.

�x Since the Site lies within a WHPA-B and an issue contributing area, Source Water
Protection Polices may apply to any future development.

�x The shallow groundwater table was encountered between ~0.6 mBGS and 12 mBGS
based on groundwater levels collected to date.

�x Horizontal hydraulic conductivity values for saturated soils on Site ranged from 7.2 x 10-6

to 6.3 x 10-9 m/sec for wells screened across fine grained till materials.  These values
are consistent with published values for these types of materials are representative of
the till encountered across the Site.

�x Horizontal hydraulic conductivity values for saturated soils on Site ranged from 1.0x10-5

to 7.2x10-7 m/sec for wells screened across coarse grained materials at the Site.  These
values are consistent with published values for these types of materials and are
representative of the sand encountered across the Site.

�x Local groundwater flow in the shallow water table is radial from two topographic highs
located in the central portion of the Site. Groundwater flow generally mimics topography.

�x Where Area 1 and Area 2 intersect proposed residential blocks, waterproofing with sump
pumps may be considered to ensure that spring high groundwater conditions do not
adversely affect residential basements.



 

 

MTE Consultants  |  46927-104  |  Hydrogeological Characterization  |  Guelph Innovation District (GID) Lands  |  July 16, 2025    21 

7.0 RECOMMENDATIONS 
MTE recommends the following: 

�x Monthly Site visits are recommended during spring months to ensure the spring high 
groundwater level is captured. 

�x Conduct quarterly site visits from June onwards to collect manual groundwater levels 
and download data loggers. 

�x Collect annual groundwater samples from select monitoring wells to be analyzed for 
general chemistry parameters.  Sampling during Spring ensures the best opportunity to 
have sufficient volumes of groundwater in each well. 

�x A private well inventory be completed to identify private water well users within 500 m of 
the Site. 

�x Additional assessment and reporting take place during the detailed design process to 
assess: 

o Source water protection policies; 

o Potential hydrogeological impacts that may result from the development design; 

o In-Situ infiltration testing be completed at proposed infiltration gallery locations during 
detailed design; and 

o Construction dewatering requirements and associated permits (if required). 

�x Groundwater wells not in use be decommissioned in accordance with Ontario Regulation 
903 (as amended). 
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