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1. INTRODUCTION

Thomasfield Homes Limited (the Client) retained GM BluePlan Engineering Ltd. (GMBP) to prepare a hydrogeological
study for submission as part of a Zoning By-Law Amendment and Draft Plan of Subdivision approval application for a
residential development on a property occupying Part of Lot 23, Concession 7, Town of Erin, County of Wellington,
Ontario.

The subject property (the Site) is 14.14 ha (35 acres) and is located to the southwest of the community of Hillsburgh on
Wellington County Road 22. The development is proposed to be serviced by municipal water supply and municipal
sewage system. A copy of the draft plan of the development (dated October 19, 2022, revised March 8, 2023) showing
the conceptual layout of the property is provided in Appendix A.

The following report presents the findings of the hydrogeological study, which gathers data from review of background
information and field investigation to assess the potential impact that the proposed subdivision may have on the local
groundwater and nearby surface water features.

1.1 PURPOSE AND SCOPE

The purpose of this report is to gather information about the Site from existing sources and from Site-specific field
investigation to characterize the hydrogeological setting of the Site.

The study considers a desktop “Study Area” that encloses the area within 500 m of the Site . To gather the necessary
information for the required assessment, both desktop (e.g., review of records on file) and field investigation work were
performed. In general, the scope of work included:

Background study regarding the geological and physiographic setting of the Site;
Search of MECP records for wells within 500 m of the Site boundaries;
e Field Investigation, including:
o Completion of overburden boreholes, complete with monitoring wells, for characterization of overburden
materials and groundwater;
o Door-to-door survey of properties adjacent to the Site for information on water wells;
o Measurement of groundwater levels including installation of data loggers for long-term groundwater
elevation data collection; and
o Water quality testing of samples taken from monitoring wells installed on-site
e Hydrogeological data analysis and reporting including:
o Presentation of information gathered through desktop study and field investigation,
o Preliminary Construction Dewatering Assessment, including estimated flow rates and water quality as
well as identification of potential impacts due to dewatering,
o Monitoring and Mitigation Plan for use during construction dewatering,
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Amore detailed description of the investigation activities is given in Section 3.1 (Methodology).

2. BACKGROUND

For the purposes of this report, the term “north” shall be taken to mean the direction parallel to Trafalgar Road and toward
Station Street from County Road 22.

21 SITE LOCATION AND SETTING

The Site is situated in the vicinity of the community of Hillsburgh in the Town of Erin (refer to Figure 1). It occupies an
area of 14.15 ha (35 acres) and is located on Wellington County Road 22 approximately 600 m west of its intersection
with Trafalgar Road. The property is described as Part of Lot 23, Concession 7, Town of Erin.

The Site is bounded on the south side by County Road 22 and surrounding properties appear to generally be under
agricultural (north and west of Site), natural green space (east of Site) and/or rural residential land use (west, south and
east of the Site). Credit River (Erin Branch) is approximately 100 m east of the eastern boundary of the Site. An aerial
photo of the layout of the Site is provided in Figure 2.

According to the Town of Erin Comprehensive Zoning By-law (2014, as amended), the Site is presently zoned for Future
Development (FD) (Appendix B). Adjacent lands carry zoning designations as follows: residential to the north,
environmental protection (EP1) to the east, and agricultural to the south and west.

2.2 PROPOSED DEVELOPMENT

Thomasfield Homes Limited proposes to develop the Site as a residential development comprising:

e 142 single-detached lots,

Two on-street townhome blocks (24 units)

A multiple residential block (+/- 50 units)

An open space block

A park block

A stormwater management block

And a sanitary sewage pumping station block.

The proposed development will be serviced with municipal water supply and municipal sewage collection. That is, no
private wells or septic systems are proposed as part of this development.

To assist with maintaining the pre-development quantities of groundwater recharge, the proposed development includes
rear-yard infiltration galleries for each of the detached and townhome lots. An infiltration gallery is also proposed to be
included in the multiple residential block (Block 145).

A copy of the draft plan of the development is provided in Appendix A.

2.3 LocAL RELIEF AND DRAINAGE

According to topographic maps available through Atlas Canada (Natural Resources Canada 2016), the central portion
of the Site features a minor local ridge which rises up to 10 m, 5 m, and 6 m, above the ground surface at the eastern,
western, and southern site boundaries, respectively. As such, runoff drainage on the Site is anticipated be toward the
eastern, western, and southern portions of the Site.

The Site is also located approximately 1 km north of the confluence of two local watercourses which flow generally
southward: these watercourses are the Credit River (Erin Branch), which is located east of the Site and an intermittent
tributary thereto, which is located southwest of the Site. Associated with the Credit River (Erin Branch) are a series of
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marsh and swamp type wetland areas. These are identified to be part of a series of Provincially-Significant Wetlands
referred to as the West Credit River Wetland Complex. Locations of these wetland areas are shown on Figure 2.

Topographic maps (NRC 2016) indicate that the slope of lands adjacent to the Site varies considerably. Average slopes
of up to 13% exist between the eastern Site boundary and the Credit River (Erin Branch) which lies approximately 150 m
away to the east; average slopes to the south are approximately 4% between the southern Site boundary and the
aforementioned confluence.

24 SURFICIAL GEOLOGY AND PHYSIOGRAPHY

The Site is located at the boundary between the physiographic regions known as the Guelph Drumlin Field
(the southern one-fifth of the Site) and the Hillsburgh Sandhills (the northern four-fifths of the Site). The Hillsburgh
Sandhills are characterized by knobby, rough, hilly terrain with low-lying swampy areas (Chapman and Putnam 1984).
Sandy surficial materials are prevalent in the region (Chapman and Putnam 1984). In the Guelph Drumlin Field, local
soils generally consist of stony tills and deep gravel terraces typical of drumlins and melt water spillways. In this region,
natural gravel deposits tend to be overlain with a layer of silty loam (Chapman and Putnam, 1984). In terms of
physiographic landforms, the site lies on a spillway feature with drumlinized till plains located to the east and south of the
site at distances of approximately 1,000 m and 800 m respectively (Chapman and Putnam 2007).
The physiography of the Site is illustrated in Figure 3.

The surficial materials underlying the site are glacial tills of sandy-silty texture while adjacent to the east and north sides
of the site are stratified drift deposits, predominantly of sand and gravel (Ontario Geological Survey 2010). East of the
Site at a distance of approximately 150 to 200 m is a band of organic deposits approximately 150 to 250 m wide: this
band is oriented lengthwise in a north-south direction and roughly coincides with the flood limits of the Credit River (Erin
Branch) tributary which is located there (Corporation of the Town of Erin 2014, Ontario Geological Survey 2010). Review
of well records from lands adjacent to the Site corroborates the general distribution of surficial materials as indicated in
the mapping provided by the Ontario Geological Survey. The distribution of surficial geological materials is presented in
Figure 4.

Shallow groundwater flow often correlates to topographical features and typically flows towards nearby lakes, streams,
and wetland areas, except where modified by service trenches. Based on the topography and the location of the site
between two tributaries and just north of their confluence to form the Credit River (Erin Branch), it is inferred that the
shallow groundwater flow in the vicinity of the site is generally toward the south. While the shallow groundwater flow is
inferred for the site and the vicinity, an accurate assessment of the shallow groundwater flow direction requires the
installation of groundwater monitoring wells and water level measurements. Such installations and measurements have
been completed as part of the fieldwork for this study and will be presented later.

Bedrock beneath the Site is understood to be of the Guelph and Gasport formations, both of which are largely composed
of sedimentary rock such as sandstone, shale, dolostone, and siltstone (Ontario Geological Survey 2011). According to
well records attributed to water wells near the Site, the depth to bedrock beneath the Site is inferred to be between 11.9
mbgs (Well ID 6705153) and 37.5 mbgs (Well ID 6705975). MECP well record 6705153 indicates that this well is located
on the east side of the Site, approximately 120 m (400’) west of Main Street, near the Credit River (Erin Branch); MECP
well record 6705975 is located at 9354 Wellington County Road 22, potentially within several metres of the southwestern
property line of the Site.

25 LocAL USE OF GROUNDWATER AND SOURCE PROTECTION

A review of mapping available through the Ministry of the Environment, Conservation and Parks reveals that the Site is
located predominately within the Credit Valley Source Protection Area (SPA), with a small portion of the Site (i.e. the
northeast corner) located within the Grand River Source Protection Area. The mapping indicates that the Site is not within
a wellhead protection area (WHPA) in either SPA: the community of Hillsburgh obtains its municipal water supply from
groundwater wells and the nearest of these wells is approximately 1,200 m north of the Site (MECP 2024).
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However, the mapping does indicate that the Site is located within the following:

e Significant Groundwater Recharge Area (SGRA)
o limited to the portion of the Site within the Credit Valley SPA
o the vulnerability score is described as “N/A” or unevaluated
e Highly Vulnerable Aquifer (HVA)
o limited to the portion of the Site within the Credit Valley SPA
o with a vulnerability score of 6.

Upon review of the Credit Valley Source Protection Policy, there are no activities considered as “Significant threats” to
drinking water with respect to the HVA designation and vulnerability score of 6. Furthermore, the SGRA designation does
not have any specific policies in the CTC Protection Plan but based on the proposed enhancement of recharge through
the use of rear-yard infiltration galleries at each lot, the annual quantity of recharge is expected to be maintained in the
post-development condition. As such, the risk of reducing recharge to the aquifer by the proposed development is
mitigated.

A desktop survey of water wells within 500 m of the Site boundary was conducted and a total of 61 records were found.
Figure 5 shows the locations of these wells with respect to the Site. Table 1 presents a list of these wells, including
location and well log information as obtained from the available MECP well records. Copies of the well records are
provided in Appendix C.

The well records have been summarized as follows:

e No records belonged to wells located on the Site (i.e., all wells are reported to be on neighbouring properties
and lands)
e With respect to the well interval and the stratum in which each well was installed:
o 52 of the wells were installed in bedrock
o 2 of the wells were installed in overburden
o 7 of the records did not list this information
e Of the 52 wells that reach bedrock
o The average depth to bedrock is 18.3 mbgs
o The minimum depth to bedrock is 5.2 mbgs (Well Record 6706041, located on Main Street,
approximately 475 m east of the north end of the Site)
o 48 were domestic wells, 1 was for irrigation, and 3 were observation wells.
o Of the 2 wells noted to be installed in the overburden
o 1was atest hole and 1 was an observation well
e Of the 7 records of unknown well interval
o 2 were of unknown well use (MECP Well ID 7179274 and 7181812, which are located approximately
475 m away from the Site on Station Road and Main Street, respectively)
o 4 were abandoned wells, and
o 1 was adomestic water well (MECP Well ID 7104643, located on Main Street, approximately 475 m east
of the south end of Site)

2.6 RELEVANT LOCAL AND SITE-SPECIFIC REPORTS

2.6.1 Geotechnical Investigation — 2015

A geotechnical investigation of the Site was conducted in 2015 by V.A. Wood (Guelph) Incorporated. The investigation
comprised the drilling of 6 boreholes to depths ranging from 4.9 mbgs to 6.6 mbgs.

The soils encountered during the drilling operations were generally stiff or compact to about 2.5 to 3 mbgs and then hard
or very dense at greater depths. The boreholes were all remarked to be “dry and open to the full depth” at the time of
completion. Generally speaking, the stratigraphic sequence of the soil materials was described as follows:

e Topsoil, typically 0.3 m thick, overlying
e Silt (Sandy to Clayey), approximately 4.5 m to 6 m thick, overlying
e Clayey Silt Till.
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Notably, a sand layer containing minimal silt and/or clay was recorded in borehole 2 (the northeastern portion of Site),
occupying the interval from 2.3 to 3.1 mbgs.

2.7 IDENTIFIED RECEPTORS

Receptors are those entities which may be affected by the proposed development or its construction. They may include
anthropogenic features, water users, or ecological features.

Receptors relevant to the anticipated development and potential construction dewatering activities at the Site include the
following:

e municipal water resources (per the Source Protection Plan),

e private water supply wells on nearby properties,

e local watercourses (e.g., Erin Branch of the Credit River),

e nearby provincially significant wetlands associated with the Erin Branch of the Credit River, and,
e construction activities (i.e., the construction of the proposed development).

3. FIELD INVESTIGATION

In order to collect site-specific information about the hydrogeological conditions on-Site, a field investigation was
conducted as part of this hydrogeological study. This information was combined with the existing geotechnical and
geological information to establish the site conceptual model.

3.1 METHODOLOGY

During the days of September 19 to 22, 2016, a set of six boreholes were advanced by Aardvark Drilling Inc. with the
oversight of GMBP staff member Mr. Matthew Long, M.Eng., P.Eng.

Each borehole was advanced using hollow-stem auger to intersect the inferred groundwater table: total depths of
boreholes ranged from 8 mbgs (MW-01) to 14.3 mbgs (MW-05). Samples were collected during boring and visually
assessed to describe the stratigraphy of the soils underlying the Site. A monitoring well was installed in each of the six
boreholes. Each well was constructed with casing of 50 mm (2”) diameter PVC pipe with slotted screens. The annulus
around the screen was backfilled with “00” fine sand filter pack and bentonite chips were placed in the annulus above
the filter pack to seal the well and protect it from surface water intrusion. Each well was provided with a J-plug well cap
and a protective steel stickup casing which was secured with a padlock. Stratigraphic records and details of monitoring
well construction are provided in the borehole logs in Appendix D.

On September 19, 2016, a door-to-door well survey was performed with water well information survey forms distributed
to properties adjacent to the Site. These contained a questionnaire for residents to complete with information about their
well including details about usage, construction type, water quality, water quantity, and more. Each form was
accompanied with a self-addressed, postage-paid envelope for the convenience of residents to mail to Mr. Long at the
Guelph office for GM BluePlan. In the cover letter accompanying the form, residents were asked to submit their responses
by September 30, 2016. Copies of the cover letter and well survey form are included in Appendix E along with the
completed well survey forms received from residents.

On September 26, 2016, GMBP staff attended the Site to perform additional investigative work including:

Water level observations in each of the six monitoring wells;

Sampling of groundwater from each of the monitoring wells in which water was observed,;
Topographic survey of the monitoring wells installed in those boreholes;

Collection of surface soil samples for grain-size analyses and T-time assessment; and,
Topographic survey of the surface soil sampling locations.
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Water levels were monitored by GM BluePlan at each of the existing on-Site monitoring wells. Water level data was
collected by manual measurement using an electric water level tape and through the use of electronic datalogging
pressure transducers. The pressure transducers were installed in the monitoring wells on February 26, 2022. A
continuous record of groundwater level data has been collected from the time of installation up to June 13, 2024 and is
enclosed herein (refer to Charts 1 through 6 for hydrographs).

Groundwater samples were collected from the five wells in which water was observed (no water was observed in
MW-02 at the time of sampling) following industry-accepted practices. Each well was first purged of at least three well-
volumes of water or until dry, whichever occurred first. Water was removed from MW-03 using a Waterra inertial pump
and from wells MW-01, -04, -05 and -06 using a Waterra PVC bailer. Samples were then collected into laboratory-
supplied bottles appropriate to the planned analyses. These sample bottles were then submitted to a laboratory
accredited by the Canadian Association of Environmental Analytical Laboratories (CAEAL) for “RCAP” analysis, which
is a suite of analyses for various parameters including metals, inorganics, and nutrients. The Certificates of Analysis of
these samples are provided in Appendix F.

A topographic survey of the monitoring wells was carried out using GPS to determine the horizontal and vertical
(elevation) position of each well at ground and top of casing. GPS was also used to obtain coordinates of the surface soll
sampling locations.

The four surficial soil samples GS-01, GS-02, GS-03 and GS-04 were assessed visually in the field and were submitted
to the GMBP soils laboratory in Owen Sound for grain size analyses and T-time assessment as per the Ontario Building
Code (2012). Plots of the grain size distributions of these samples are provided in Appendix G.

3.2 SUBSURFACE INVESTIGATION

The subsurface investigation comprised the drilling of 6 boreholes, each installed with a monitoring well. Stratigraphic
records and details of monitoring well construction are provided in the borehole logs in Appendix D. The layout of the
monitoring wells installed across the Site is provided in Figure 6.

Generally, the stratigraphic sequence of the soil materials encountered during the subsurface investigation is described
as follows:

Topsoil overlying

Silt, approximately 2.5 m to 6 m thick, overlying

Upper Till (Sandy Silt to Clayey Silt), approximately 4.5 m to 6 m thick, overlying
Gravel and Sand to Sand and Silt Deposit, overlying

Lower Till (Clayey Silt).

The Topsoil layer was typically about 0.3 m deep and was generally of a sandy silt texture except for lower-lying areas
in the northeastern and east-central portions of the Site which were clayey silt. Organic material was found as deep as
about 0.8 m in places.

The Silt layer was encountered in all boreholes and was found to be thickest on the southern portion of the site
(e.g., between 4 and 6 m thick in MW-01, MW-02, and MW-05) and thinner in the northern portion of the site
(e.g., about 2 m thick in MW-04). Though the proportions of sand and gravel in this stratum varied somewhat from
borehole to borehole, the relatively soft consistency and minimal plasticity were common across the Site.

The Upper Till generally exhibited stiff to hard consistency and contained greater proportions of fines (i.e., silt and clay)
and generally greater plasticity than the Silt stratum above it. The Upper Till ranged in thickness from 4.5 m thick
(MW-04) to over 12.5 m (MW-02) thick and tended to be thickest in the southwestern and central portions of the Site.
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The Gravel and Sand to Sand and Silt deposit was present below the Upper Till and ranged in texture from very coarse
Gravel and Sand (MW-01, MW-03, MW-04) to fine sandy silt (MW-05, MW-06). Generally, this deposit was very densely
compacted and was the stratum in which free groundwater was first encountered during drilling. Where fully penetrated,
the thickness of the Gravel and Sand to Sand and Silt Deposit ranged between 2.5 m (MW-01) to about 6.5 m (MW-04).
It is noted that boreholes MW-05 and MW-06 were terminated within this deposit.

The Lower Till was generally uniform, predominantly clayey silt in texture, and exhibited considerable plasticity and
remolded dry strength. It was encountered below the Gravel and Sand to Sand and Silt Deposit in boreholes MW-01,
MW-03 and MW-04. The Lower Till was very hard and despite being located below the water table was found to be at a
moisture content well below the plastic limit. No boreholes were drilled to fully penetrate the Lower Till but it was found
to be at least as thick as about 3.5 m in MW-01 and MW-03.

3.3 GROUNDWATER LEVELS

Based on the water level measurements and elevation survey completed on September 26, 2016, the elevation of the
groundwater table was determined for each of the boreholes. A record of manual groundwater level measurements and
monitoring well details, is provided in Table 2. Figure 6 shows a plan view of the Site with the layout of the monitoring
wells and Figure 7 shows interpreted groundwater elevation contours based on depth to water measurements recorded
on September 26, 2016.

Based on the groundwater levels recorded, it is inferred that the general direction of groundwater flow is southward, but
measurements indicate that the Site features a local groundwater divide, the axis of which falls roughly along a line
between MW-01 and MW-04: groundwater west of this axis tends to flow in a southwesterly direction while groundwater
east of this axis tends to flow east toward the Credit River (Erin Branch).

Hydrographs of the groundwater level data collected from MW-01 through MW-06 are plotted in the enclosed Charts 1
to 6, respectively. The record of available groundwater data indicates that the range of overall fluctuation (i.e., vertical
distance between maximum (“seasonal high”) and minimum (“seasonal low”) in measured groundwater levels is
approximately 1.22 m (recorded at MW-05) to 4.73 m (recorded at MW-02), indicating a varying degree of seasonal
fluctuation depending on location on-Site.

Based on available groundwater level data collected from February 26, 2022, to June 13, 2024, the highest seasonal
groundwater elevations reach up to between 432.01 masl| (MW-05) to 438.72 (MW-03), during short periods in late winter
and early spring (March/April). During summer and early fall, lowest reported seasonal groundwater elevations range
from 430.79 masl (MW-05) to 436.34 mas| (MW-03).

34 WELL SURVEY

Well survey forms were distributed to the addresses listed below. An asterisk marks those residences from which
responses were received. Copies of these responses are provided in Appendix E.

On Wellington County Road 22

. 9322 . 9357* . 9366
. 9329 . 9354* . 9367*
° 9333 . 9364* . 9343
. 9335

On Station Road
. 0014
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On Sideroad 24
e 0313

Based on the response received, the well located at 9354 Wellington County Road 22 is the same as that which is
reported in MECP well record 6705975. Of the responses received, this is the nearest well to the proposed development
on Site, located within 20 m of the Site property line. This well has casing to 38.7 mbgs (127’ below ground surface),
reaches a total depth of 71.6 mbgs (235’), and draws water from the bedrock.

The response from 9367 Wellington County Road 22 included a copy of the well record which was determined to be the
same as MECP Well ID 6709568. The well is reported to be installed in bedrock, having casing extending to 28 mbgs
(92’) and having a total depth of 32.6 m (107’).

The well located at 9364 Wellington County Road 22 was reported to have unknown depth, but was noted to be a drilled
well for domestic usage. Based on the location of the house at that address, the well is likely located approximately 80 m
from the eastern property line of the Site and is likely associated with MECP well record 6710551. That well record
indicates casing to 26.2 mbgs (86’), total depth of 29.9 mbgs (98’), and draws water from the bedrock aquifer.

The well located at 9357 Wellington County Road 22 was reported to be a dug well extending to a depth of
2.7 mbgs (9’). There appears to be no well record associated with this well.

Due to the shallow reported depth of this well, an additional field visit was made to inspect the well and the premises of
9357 and to interview the well owner for additional hydrogeological information. The location of this well was verified
during the visit and is marked on Figure 6 as “Dug Well". The property was observed to slope rather steeply southward
away from County Road 22 and the well was found to be located approximately 200 m to the southeast of the Site. The
owner indicated that the well had been installed in a sand and gravel deposit and that in the springtime the lawn at
roughly the same elevation as the well would be saturated and too wet to mow. The owner also noted that the pond on
his property was fed by groundwater via the subsurface and by two drain pipes that he had installed to drain parts of his
yard toward the pond. One of these pipes intersects the gravel backfill around the well tile and was observed to be
discharging to the pond at a slow drip at the time of the visit. Though the well was inaccessible at the time of the visit,
based on the information gathered it was inferred that the groundwater level in the dug well was approximately
428.5 masl.

3.5 SHALLOW GROUNDWATER QUALITY

Of the six monitoring wells installed as part of the subsurface investigation, groundwater was found in five of them (MW-
02 was dry at the time of sampling). A groundwater sample was taken from each of these five wells and the samples
submitted for routine groundwater quality analyses. The results of quality analyses of the shallow groundwater samples
are provided in Table 3 and the laboratory Certificates of Analysis for the groundwater quality analyses are included in
Appendix F. For reference, the results presented in Table 3 are compared to the Ontario Drinking Water Standards
though it is noted that the proposed development is intended to be serviced by the Hillsburgh municipal system rather
than by wells on-site.

Generally, the reported results indicate groundwater with moderate mineralization evident in the elevated levels of
hardness, manganese, magnesium, and calcium. These results are typical of the geological environment in which the
Site is situated: the local overburden, which is largely derived from regional bedrock materials such as limestone and
dolostone of the Guelph and/or Gasport formations, contribute to elevated levels of alkalinity, magnesium and calcium.

The concentration of nitrate in the shallow groundwater samples ranged over a relatively wide margin from non-
detectable (MW-05) up to 13.2 mg/L (MW-04), with an average nitrate concentration of 5 mg/L. It is common for lands
under agricultural land use to have elevated levels of nitrate.
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4. HYDROGEOLOGICAL CONCEPTUAL SITE MODEL

The information gathered from the desktop study and the observations from the field investigation were synthesized to
produce a conceptual model of the hydrogeology of the Site. A set of three hydrogeological cross-sections of the Site
have been prepared using information from the boreholes drilled during the subsurface investigation for this project and
from select MECP water well records. Figure 8 shows the layout of cross-sections A-A’, B-B’, and C-C’, which are
themselves shown in Figures 9A, 9B, and 9C respectively.

The cross-sections reflect the interpreted geological setting, which is that the general local stratigraphy follows a pattern
of silt overlying an upper (silt) till overlying a layer of sand and gravel to sand and silt overlying a lower (clay) till which
overlies bedrock.

The survey data and groundwater level measurements from the field investigation were assessed in the context of the
local topography and surface drainage and a map of groundwater contours was interpreted based on groundwater level
measurements on September 26, 2016. This groundwater contour map is presented in Figure 7 and reflects the
hydrogeological interpretation that the general groundwater flow direction is from north to south but also includes that
the Site features a local hydrogeological divide, where flow tends to split in the central portion of the Site and proceeds
off-Site predominantly flowing in southwesterly or easterly directions.

Groundwater levels fluctuate over the course of the year, typically reaching “seasonal high” levels during the late winter
and early spring (March/April) and descending gradually to “seasonal low” levels in the summer and fall. The interval
separating “seasonal high” from “seasonal low” ranges from about 1.24 m (recorded at MW-01) to 4.91 m (recorded at
MW-02), indicating a high degree of seasonal fluctuation in groundwater levels (refer to Charts 1 through 6, after text).

An interpreted seasonal high groundwater level (SHGWL) surface has been determined and is presented as a contour
plot in Figure 10.

Due to the relatively high fines (silt and clay) content of the surficial soils, it is inferred that there is a significant separation
between the surface and the groundwater table. The average thickness of overburden deposits at the Site is
approximately 17 to 20 m. Additionally, the thick deposit of dense, fine-textured soils in the lower till provides more
resistance to flow and contributes to significant hydraulic separation between the groundwater table and the deeper
bedrock aquifer. As such, activities affecting the overburden aquifer (e.g., construction dewatering) would not be likely
affect the bedrock aquifer.

5. CONSTRUCTION DEWATERING ANALYSIS

5.1 DEWATERING RATES

Based on the relative elevation of proposed services and the interpreted seasonal high groundwater level on Site, it is
expected that construction of the proposed subdivision may require excavations below the groundwater table and
therefore construction dewatering may be required to facilitate construction. Depending on the dewatering rates that may
be required, water-taking approvals may be required from the MECP. In addition, the estimation of dewatering rates
assists in assessing for the potential for the dewatering activities to cause impacts to the project or to other receptors.

Appendix H provides calculations for estimating construction dewatering rates. These calculations were based on
analytical models provided by Powers et al (2007) for an unconfined aquifer.

Four work areas were identified as potentially requiring excavations below groundwater and therefore dewatering:

e Sanitary sewer (particularly in the southern part of the Site)
e Stormwater management pond construction — Forebay
e Stormwater management pond — Deep Pool
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e Sewage Pumping Station

Estimates for construction dewatering for the sanitary sewer work area was modeled as a finite trench 3 m wide and up
to 30 m long for two cases:

e Maximum:

o Hydraulic conductivity of 2x10-* m/s (i.e., includes a factor of safety of 2 applied to the assumed
value of hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Drawdown of up to 0.4 m (i.e., representing a worst-case scenario under seasonal high groundwater
conditions for the construction of servicing in the vicinity of sanitary manhole MH36A in the easterly
portion of the Site, where trench depth is expected to be 436.0 masl (including 0.5 m excavation
below the sewer pipe) and the highest groundwater level recorded is 435.9 masl (recorded at MW-
01)

e Typical:

o Under typical conditions, sanitary sewer excavations are not expected to extend below groundwater.

As such dewatering under typical conditions is estimated to be negligible.

Construction of the SWM Facility Forebay was modeled as flow-to-well for an equivalent well with area equal to
approximately 700 m2. The following cases were estimated:

e Maximum:

o Hydraulic conductivity of 2x104 m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Target drawdown of 0.3 m, which assumes a target groundwater level of 435.8 masl (i.e., 0.5 m
below base of excavation) and an initial groundwater level of 436.1 masl (seasonal high groundwater
level determined at MW-06)

e Typical:

o Under average groundwater conditions, the forebay excavations are not expected to extend below

groundwater. As such dewatering under typical conditions is estimated to be negligible.

Construction of the SWM Facility outlet “deep pool”, which was modeled as flow-to-well for an equivalent well with area
equal to approximately 585 m2). The following cases were estimated:

e Maximum:

o Hydraulic conductivity of 2x10- m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Target drawdown of 1.1 m, which assumes a target groundwater level of 434.8 masl (i.e., 0.5 m
below the base of excavation) and an initial groundwater level of 435.9 masl (i.e., seasonal high
groundwater level determined at MW-01)

e Typical:

o Under average groundwater conditions, the forebay excavations are not expected to extend below

groundwater. As such dewatering under typical conditions is estimated to be negligible.

Construction of the Sanitary Sewage Pumping Station was estimated using a flow-to-well model for a well with equivalent
perimeter equal to approximately 120 m. Although the detailed design of the SPS is not available at this time, this estimate
assumes that the excavation will extend 5 m below the invert of the sewer that enters into the SPS block (approximately
436.0 masl). This corresponds to a bottom-of-excavation elevation of 431.0 masl.

Based on this information, the following SPS dewatering scenarios will be used for the purposes of this dewatering
assessment:
e Maximum:
o Assumes that sand and gravel with a saturated thickness of 2.5 m is encountered during the
excavation, overlying the Lower Till.
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o Hydraulic conductivity of 2x10-4 m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Hydraulic conductivity of 1x107 m/s (i.e., assumed value for hydraulic conductivity of the clayey silt
Lower Till)

o Target drawdown of 3.5 m, which assumes a target groundwater level of 430.5 masl (i.e., 0.5 m
below the base of excavation) and an initial groundwater level of 434 masl (interpreted seasonal
high groundwater level at the SPS location)

e Typical:

o Based on the same assumptions as the maximum case except that the sand and gravel unit
terminates above the groundwater table:

» Hydraulic conductivity of 1x10-” m/s (i.e., assumed value for hydraulic conductivity for the
clayey silt Lower Till)

Additional assumptions are given in the construction dewatering calculation sheets (Appendix H).

For permitting purposes, the construction dewatering rates have been estimated to be as follows (values have been
rounded from line estimates provided in Appendix H):

Excavation Type Typical Expected Maximum Expected Daily
Daily Water-Taking Watering-Taking

Rate (W)
((W[e)]

Sanitary Sewer Construction
(near MH36A, MH21A, 0* 76,000
MH22A, MH23A).

Construction of SWM Pond
(includes contributions from | 0* 261,000
Forebay and Deep Pool)

Construction of Sanitary Sewer
Pumping Station

7,000 181,000

* Excavation depths are well above the SHGWL for much of the year. Therefore, under typical dewatering conditions,
dewatering is expected to be nil.

Based on the estimates provided, the maximum expected daily water-taking rate assuming dewatering from all sources
at once is approximately 518,000 L.

However, it is expected that the construction of the storm water management facilities (261,000 L/d) will not occur
concurrently with the construction of the sanitary sewer pumping station (181,000 L/d) and the connecting sanitary sewer
(76,000 L/d).

As such, the dewatering activities are not expected to exceed the threshold of 400,000 L on any given day. It is therefore
recommended that an EASR be sought for the dewatering activities, assuming that the construction can be staged as
described above.

5.2 ZONE OF INFLUENCE

The zone of influence is expected to vary depending on the location of a given excavation in which dewatering is
occurring. For the various types of dewatering situations, the zone of influence is defined as the area within the “radius
of influence” from the edge of excavation, with the radius of influence (Ro) being calculated using the Sichardt equation
(see Appendix H).
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The following is a summary of the estimated radius of influence for each of the work areas that are expected to require
dewatering:

e Servicing (i.e., Sanitary Sewer Construction near MH36A, MH21A, MH22A, MH23A)
o Radius of Influence: 17 m
e Stormwater Management Pond Forebay
o Radius of Influence: 13 m
e Stormwater Management Pond Deep Pool
o Radius of Influence: 47 m
e Sewage Pumping Station
o Radius of Influence: 106 m

The largest expected zone of influence is attributed to the construction of the Sewage Pumping Station (SPS) in the
southeasterly portion of the project area.

Review of the zones of influence indicates that the expected dewatering will not interfere with existing wells as the nearest
overburden well is located over 200 m from the southern boundary of the Site. Furthermore, the zones of influence do
extend as far as the wetlands in the low-lying areas to the east of the Site.

Therefore, based on the separation distance from receptors, impacts related to water-taking during construction
dewatering are not anticipated.

5.3 DEWATERING METHODOLOGY

Due to the prevalence of cohesionless soils (predominantly sand/sand with gravel and silt) below groundwater, it may
be preferable to undertake the dewatering operation using wellpoints, especially for trench excavations if it is desirable
or necessary to limit the overall width of the excavation.

Wellpoints, if utilized, shall be installed by a licensed well drilling contractor in accordance with O.Reg. 903. At the end
of the project, they shall be decommissioned by licensed well drilling contractor, also in accordance with O.Reg. 903.

Alternatively, the dewatering could be undertaken using sumps, though due to the instability of the trench below
groundwater it is expected that sump dewatering would require the excavation of a much wider trench than would be
required if wellpoints were used.

For the stormwater management pond excavations, sump dewatering is expected to be most applicable, but wellpoints
may be of use at the outlet/deep pool area if excavation is undertaken in seasons of high groundwater (i.e., February to
April).

It will be the responsibility of the contractor to select and implement an appropriate dewatering methodology.

6. IMPACT ASSESSMENT

Hydrogeological impacts generally concern either impacts to the quantity of groundwater or the quality of groundwater.
Both of these types of impacts must be considered in the context of their sources (or stressors) and the potential
receptors.

6.1 RECEPTOR ANALYSIS

In terms of receptors, the nearest surface water body is the Credit River (Erin Branch) and associated wetlands which
lie approximately 110 m east of the Site. The sand and gravel to sand-silt aquifer that appears to be laterally extensive
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beneath the Site may also potentially drain via springs in the hillslope (e.qg., to the east and south of the Site) to the Credit
River (Erin Branch).

There are also numerous domestic water wells located within the study area.

For most of the development area, excavations and structures will lie at surface or at shallow depths well above this
aquifer, and hydraulic separation provided by the upper till will prevent impacts to the aquifer and the River. However,
the deeper parts of the SWM Pond (e.g., forebay, outlet “deep pool’) may intersect the aquifer, which could result in a
transport pathway. This will be discussed in greater detail in the following sections.

With respect to wells, generally, shallow overburden wells are at greater risk of being impacted by near-surface activities.
There are two known overburden wells within the Study area: the dug well at 9357 Wellington County Road 22 and
MECP Well ID 7104643, which is located at a property on Main Street in Hillsburgh. These wells are located
approximately 200 m and 475 m from the Site, respectively. The well at Main Street is relatively far away and on the
opposite side of the Credit River from the Site. As such there does not appear to be a pathway for the Site to cause
impacts at that well. The dug well at 9357 Wellington County Road 22 may be susceptible to stormwater management
activities at the Site: this will be discussed in greater detail in the following sections.

The other domestic wells known to be located within the study area are reported to be bedrock wells. The nearest
domestic bedrock well to the Site (Well ID 6705975) is recorded to have a static water level of 24 mbgs, while the water
levels on-site are generally in the range of 9 to 12 mbgs. Itis also noted that there is a capillary break (i.e., the unconfined
sand and gravel to sand-silt layer underlying the upper till) and a lower till layer of significant thickness separating the
surface from the bedrock aquifer. This indicates a significant hydraulic resistance to vertical groundwater flow and
effective separation between the overburden groundwater and the bedrock aquifer.

The table below provides the results of a screening assessment used to identify which types of impacts apply to which
receptors. Potential impacts identified in the screening process will be discussed in greater detail in the following sections.
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The nearest municipal water supply well is over 1,200 m north of

Municipal Water the Site, east of Credit River (Erin Branch). The Site is not within
Resources/Source a wellhead protection area. Though the Site does overlap an
Water Protection SGRA and HVA, the proposed development does not trigger

source protection policies for those areas (See Section 2.5).

Several domestic water well records within the Study Area were
identified. Though most wells are not expected to be affected by
Private Water Wells | u the proposed development, one overburden dug well located
approximately 200 m south of the Site may be susceptible to
impacts unless appropriate mitigation is implemented.

Water quantity impacts must be assessed because development
often results in changes to the water balance at the site level,

Credit River (Erin which may have implications for downgradient water bodies.
Branch) and Associated u u Water quality may also be affected due to the potential for the
Wetland Areas SWM Pond to affect groundwater in the sand and gravel to sand-

silt aquifer. The management of dewatering discharge must also
be considered.

Construction dewatering may be required to complete servicing
activities. The approval and operation of groundwater control
systems will be considered a potential water quantity impact to
Construction Activities ] [ ] the project.

The dewatering discharge may result in impacts to surface water
quality for which the construction project is responsible to
mitigate.

6.2 PRIVATE WATER WELLS

Most drilled wells within the study area have the benefit of significant hydraulic separation from the proposed
development and are not expected to be affected by the development.

However, one well located at 9357 Wellington County Road 22 has greater susceptibility due to its construction (i.e., a
shallow dug well intersecting the sand and gravel aquifer that extends beneath the Site) and location (i.e., about 200 m
downgradient of the Site).

6.2.1 Quantity

Long-Term Subdivision Operation

The subdivision is not expected to induce long-term impacts to the quantity of water available to this well because the
development is municipally serviced for water (i.e., will not be actively drawing groundwater for supply).
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A water balance has been prepared regarding the proposed development (GMBP, 2024). Accounting for the effects of
proposed infiltration galleries to provide enhanced recharge, the proposed development is expected to have little effect
on the estimated annual quantity of groundwater recharge:

e Pre-development: 26,448 m3/year

e Post-development: 26,603 m3/year
e % Change: +0.6%.

Therefore, the proposed development is not expected to reduce the availability of groundwater for private well users.

Construction Dewatering

Construction dewatering will be undertaken to facilitate certain aspects of the construction process (i.e., construction of
SWM pond and site servicing) and is expected to result in a temporary drawdown of the shallow water table. The zone
of influence of the dewatering activity has been estimated to extend up from about 17 m to 106 m from the proposed
excavation areas (depending on hydraulic conductivity and dewatering scenario).

The well at 9357 Wellington County Road 22 lies a significant distance outside of the expected zone of influence.
Therefore, the amount of groundwater available to this well is not expected to be affected by construction dewatering for
the proposed development.

6.2.2 Quality
Long-Term Subdivision Operation

Among the activities associated with the development, the one that is most likely to affect the groundwater quality
available to the well at 9357 Wellington County Road 22 is the operation of the stormwater management (SWM) pond.

The proposed design of the SWM Pond indicates potential for the deepest parts of the SWM Pond to be excavated into
the sand and gravel / sand-silt aquifer that lies beneath the upper till. As such, the SWM Pond may be a transport pathway
for surface contaminants, such as metals and hydrocarbons which are often associated with stormwater, to enter into
that aquifer.

To mitigate the potential for the SWM Pond to influence the water quality in the underlying aquifer, and to ensure that
the SWM Pond is capable of effectively retaining the permanent pool according to design, it is recommended that a liner
be designed and installed.

The liner would prevent the development of transport pathways into the sand and gravel aquifer which may intersect the
deepest parts of the SWM Pond (i.e., the outlet “deep pool” basin and forebay). The liner shall be designed with input
from a geotechnical engineer to confirm details such as the type of liner (e.g., geomembrane, compacted clay), extent of
the liner installation, and requirements for cover, subgrade preparation, and stabilization (e.g., anchor trenches, runout
lengths).

Construction Dewatering

The dewatering activity itself is not expected to affect water quality available to private wells. This is because dewatering
generally affects only water quantity, rather than quality. However, during construction there are some activities that
should be restricted or subject to certain mitigation measures.

For example, when excavating the SWM Pond or services along the southerly portion of the Site (e.g., Street A), care
should be taken to prevent contaminants from entering the excavations. Fueling of equipment or storage of chemicals
should be prohibited within 30 m of the SWM Pond or within 30 m of any open excavation along Street A between MH32A
and County Road 22.
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6.3 SURFACE WATER BODIES — CREDIT RIVER (ERIN BRANCH) AND ASSOCIATED WETLAND AREAS

6.3.1 Quantity

Long Term Subdivision Operation

The water balance provided in the functional servicing report indicates that, with the provision of the enhanced recharge
by the rear-yard and other infiltration galleries, the annual quantity of recharge is expected to be maintained in the post-
development condition.

It is also noted that the use of rear-yard infiltration galleries will ensure that recharge is relatively evenly distributed over
the entire site and therefore capable of closely approximating the pre-development condition in which there are no
impervious surfaces and infiltration may occur at essentially any location on-site. This approach will support the
maintenance of existing groundwater flow patterns on-site.

On a monthly basis, it is noted that the proposed development will have an “equalizing” effect on recharge in that the
amount of recharge will be more consistent throughout the year whereas in the pre-development condition the recharge
guantities were skewed towards the early part of the growing season. For example,

o Estimated Groundwater Recharge in May

o Pre-Development: 9,015 md

o Post-Development: 6,142 md
e Estimated Groundwater Recharge in October

o Pre-Development: 315 m?

o Post-Development: 1469 m?3

However, this anticipated shift in recharge is not expected to result in a negative impact to wetlands or surface water
receivers because, as is noted in the groundwater hydrographs, groundwater levels in the aquifer (e.g., MW-04, MW-05)
on-site remain relatively consistent throughout the year under current conditions. The shift in groundwater recharge is
therefore not expected to significantly affect current patterns of groundwater flow or potential groundwater discharge to
the surface water bodies or wetland areas.

In terms of runoff, the proposed development is expected to increase annual quantities by approximately 246%. This is
understood to be mainly due to the increase in impervious surfaces, which will reduce loss of moisture through
evapotranspiration and divert the excess to runoff. However, this change in runoff quantities is not expected to have a
significant impact on the wetland areas. During periods of low water, when runoff may be confined to channels within the
wetland area, the peak runoff flows will be attenuated by the stormwater management facility, minimizing the potential to
cause overbank flooding or excessive erosion. During periods of high water, runoff will be distributed over a large area
(i.e., the inundated area of the wetland) and, due to the large size of the wetland areas, will correspond to a very minor
increase in water levels or impact to hydroperiod.

In addition, in the Environmental Impact Study report prepared for the proposed development, NRSI (2024) conducted
an assessment of potential impacts to the West Credit River Wetland Complex according to the Wetland Water Balance
Risk Evaluation (TRCA, 2017), concluding that though the ecological system associated with the wetland complex may
be considered “highly sensitive” to hydrological change, the degree of hydrological change that is expected to be caused
by the proposed development is “low”. As a result, the proposed development is not expected to cause negative impacts
to the water balance of the West Credit River Wetland Complex.

Construction Dewatering

The impact of construction dewatering is not expected to affect the wetland area because the water extracted during
dewatering activities is proposed to be returned to the same catchment from which it was taken. It will therefore not
reduce water availability to the local wetlands and Credit River (Erin Branch).
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Furthermore, the dewatering quantities are expected to be relatively small and the duration of dewatering would be
temporary. The potential for dewatering to cause negative water quantity impacts to the nearby water bodies or wetlands
is considered to be very low.

6.3.2 Quality

Long-Term Subdivision Operation

The mitigation measures recommended in Section 6.2.2 would also help to prevent impacts to the Credit River (Erin
Branch) and associated wetlands.

The functional servicing report (GMBP, 2024) identifies a treatment train approach to mitigating potential water quality
impacts that may be associated with stormwater runoff. The proposed stormwater management facility has been
designed with the intent of achieving “enhanced” water quality treatment in accordance with the MECP Stormwater
Management Planning and Design Manual (2003). Thermal mitigation measures have also been incorporated into the
design of the stormwater management facility.

As such, water quality impacts to downstream surface water bodies are expected to be appropriately mitigated.

Construction Dewatering

The recommendations regarding construction dewatering given in Section 6.2.2 would also apply here, namely that
fueling of equipment or storage of chemicals should be prohibited within 30 m of the SWM Pond or within 30 m of any
open excavation along Street A between MH32A and County Road 22.

Additional mitigation measures are provided in Section 7 below.

6.4 CONSTRUCTION ACTIVITIES

Construction activities are expected to be subject to potential hydrogeological impacts in the sense that there is potential
for groundwater to seep into excavations. Dewatering is therefore required to facilitate the construction work.

An analysis of construction dewatering requirements has been completed and has identified potential for dewatering in
the range of 200,000 to 300,000 L/d (see Section 5), depending on project scheduling and phasing.

As such, it is recommended that an Environmental Activity and Sector Registry approval be obtained from the MECP in
respect of the proposed dewatering project.

7. CONSTRUCTION DEWATERING MONITORING AND MITIGATION PLANS

The following describes the details of the monitoring and mitigation plan proposed to be implemented alongside the
construction dewatering activities. It is noted that though this section does not constitute an entire water-taking and
discharge plan as is required to accompany an EASR registration under O.Reg. 63/16, it is recommended that the plans
given in this section (i.e., Section 7 and subsections) be included in the development of the water-taking and discharge
plan.

71 MONITORING ACTIVITIES

The results of all monitoring activities should be kept in a monitoring logbook. The logbook may be maintained in paper
or electronic format but must be available for review on-Site, as required.

Except where noted below, it is recommended that the monitoring activities be the responsibility of the Engineer /
Construction Inspector.
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Where monitoring activities are to be made the responsibility of the Contractor, the Engineer / Construction Inspector
shall undertake regular checks (e.g., reviews of collected data, observation of monitoring practices) to ensure that the
Contractor is meeting the requirements of the program.

Appendix | (Table 11) provides a summary of the monitoring activities and related thresholds in tabular format. In
Appendix I, the monitoring activities are divided into pre-construction and during/post-construction sections. For the
during/post-construction monitoring activities, a threshold has been identified which, if exceeded, shall be followed up
with contingency mitigation measures.

For example, if inspection of erosion and sediment control facilities (Table 11, monitoring task D1) indicates evidence of
erosion (Table I1, Threshold ID D1.1), then corrective action shall be undertaken to repair or replace the defective
facilities (per Table 12, Threshold ID D1.1).

7.1.1 Groundwater Level Monitoring

Prior to the start of dewatering, groundwater level measurements will be made at all on-site monitoring wells to ensure
that groundwater levels are within the historical range.

If groundwater levels are above the historical range, then construction dewatering rates must be re-assessed to ensure
that the proposed mitigation measures remain adequate and that the same approvals framework (i.e., EASR) applies.

7.1.2 Private Well Monitoring

At the time of preparation of this report, based on results of the desktop well records review and the door-to-door well
survey completed in 2016, there were no shallow overburden water supply wells identified within 125 m from the
proposed development. The nearest shallow dug well is reported to be located approximately 200 m southeast of the
Site. Based on the separation distance from the Site and the estimated radius of influence, impacts from construction
dewatering to this overburden well during construction dewatering are not anticipated.

However, as a matter of due diligence, it is recommended that a well monitoring program be developed and that the user
of this well (i.e., residents of 9357 County Road 22) be invited to participate in the program.

The well monitoring program shall include baseline (i.e., pre-construction sampling) as well as sampling during
construction of the SWM Pond or of any servicing construction along the segment of Street A between MH32A and
County Road 22. It is recommended that the sampling schedule be once per two months during construction, plus two
semi-annual samples in the 12 months following the completion of SWM Pond and servicing construction.

7.1.3 Discharge Monitoring

The discharge monitoring program will include the following tasks:

1. Inspection of erosion and sediment control facilities

2. Inspection of the discharge water for evidence of impacted water (e.g., hydrocarbon sheen)
3. Field measurement of turbidity in dewatering discharge

4. Sampling and analysis of discharge water

5. Measurement of daily discharge volume

Regarding item 1: the inspection shall address all facilities installed by the contractor to control erosion and sediment for
the dewatering activity, including but not limited to filter bags, check dams, silt socks or barriers, and/or armouring. It is
recommended that the Contractor conduct these inspections on a daily basis and that the inspection records be issued
to the Engineer.

PAGE 18 OF 23



THOMASFIELD HOMES LIMITED

< M Blu a P an HYDROGEOLOGICAL STUDY FOR HILLSBURGH TRAILS SUBDIVISION: PART OF LOT 23, CON 7, TOWN OF ERIN
ENGINEERING GMBP FILE: 121132
NOVEMBER 7, 2024

Regarding item 2: the inspection shall be conducted to identify potential changes in water quality (e.g., sheen, odour,
globules, colour change, other characteristics) which may signal the discharge of deleterious materials into the
environment. It is recommended that the Contractor conduct these observations on a daily basis and that the results of
observation be issued to the Engineer.

Regarding item 3: Field measurement of turbidity is to be completed on any occasion where the dewatering discharge is
released in a location such that the discharge would flow overland into the nearby Credit River (Erin Branch) without first
passing through an erosion and sediment control pond.

Regarding item 4: samples of discharge water shall be collected “as is” (i.e., unfiltered) and submitted to an accredited
environmental laboratory for analysis of total suspended solids and turbidity. Where the discharge is passing through a
temporary erosion and sediment control pond or other erosion and sediment control facility (e.g., check dams), the
sample may be collected from the outlet or from the effluent downgradient of that facility, but always before the flow
enters the receiving stream (e.g., the Credit River (Erin Branch)).

Regarding item 5: the measurement of daily discharge volume is preferably completed using a totalizing flow meter
installed according to the manufacturer’s specifications on the discharge line; alternatively, the discharge volume may
be determined through calculation by multiplying the daily runtime of the pump by the discharge rate of the pump. In
either case, as the measurement requires the installation or manipulation of equipment related to the dewatering
discharge works, it is recommended that the measurement of daily discharge volume be made the responsibility of the
Contractor.; If the calculation method is used, the pump discharge rate shall be confirmed by an appropriate method of
measurement at least once per week. Daily discharge volumes are to be reported to the MECP in accordance with
conditions of the EASR registration.

7.2 MITIGATION ACTIVITIES

Mitigation activities are divided into two categories: general mitigation activities and contingency mitigation activities.
General mitigation activities are those which are implemented for the duration of the dewatering project. Contingency
mitigation activities are those which are implemented when indicated by the results of the monitoring activities. For
example, if a monitoring activity indicates that a water quality threshold has been exceeded, the corresponding
contingency activity would then be implemented.

Appendix | (Table 12) provides a summary of the mitigation activities in tabular format. Contingency mitigation measures
are associated with a Threshold ID, which corresponds to a line in the monitoring plan (Appendix I, Table 11). If the
monitoring activity results in the identification of a threshold exceedance, then the corresponding mitigation measure
shall be undertaken.

7.2.1 General Mitigation Activities

The following mitigation activities are to be maintained throughout the duration of the dewatering activity:

1. Erosion and Sediment Control Plan
2. Dewatering Intake Points
3. Restriction of Contaminating Activities

Erosion and Sediment Control Plan

The Erosion and Sediment Control Plan concerns the management of discharge water. It involves the preparation of a
discharge area consisting of a pad of clearstone surrounded by a silt sock barrier. Discharge will be released into the
discharge area through a geotextile filter bag to capture sediment. The discharge area, selected by the contractor, shall
be placed at least 15 m away from any surface water bodies. Where possible, the discharge area shall be placed such
that the overland flow path that would be taken by the discharge, is fully vegetated.
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The anticipated maximum rate of dewatering is relatively small (~180 L/min) and is therefore expected to be easily
accommodated by the roadside ditch along County Road 22. The dewatering discharge area is therefore proposed to be
placed within the SPS block (i.e., Block 149), with outlet draining south toward County Road 22.

The discharge area and filter bag shall be sized by the contractor according to the manufacturer specifications to ensure
that there is sufficient capacity for the expected flow. It may be necessary to provide multiple filter bags to provide
sufficient capacity and to provide flexibility or redundancy in maintenance.

The location and details of the dewatering discharge area are provided in the erosion and sediment control plan which
is included as part of the engineering drawings for draft plan approval (submitted under separate cover).

Due to the steepness of the slope of County Road 22, it is recommended that erosion and sediment control facilities
(e.g., rock or sandbag check dams) be installed to check the dewatering flow as it proceeds from the discharge location
toward Credit River — Erin Branch, thereby mitigating erosion along the ditch and sediment entrainment toward the River.

The contractor shall select and install all erosion and sediment control facilities according to the following standards:

e OPSS.MUNI 805 (Construction Specification for Temporary Erosion and Sediment Control Measures)
¢ OPSS.MUNI 518 (Construction Specification for Control of Water from Dewatering Operations).

Dewatering Intake Points
Sump dewatering is particularly susceptible to the uptake of entrained sediment with the discharge water.

Therefore, all sumps shall be constructed as filtered sumps, lined with a clean granular material (e.g., clearstone), to
allow entrained sediment to settle out before being taken up by the sump pump. The contractor shall determine the
number of sumps and select appropriate pumps to meet the dewatering drawdown and flow requirements. Where
wellpoints are utilized, the wellpoints shall be provided with adequate screens and/or filters and the network shall be
properly developed and tuned to ensure minimal uptake of sediment with the dewatering stream.

The discharge from the construction dewatering works shall be released within the prepared discharge area described
in “Erosion and Sediment Control Plan” above.

Restriction of Contaminating Activities

To prevent the introduction of contaminants into the subsurface which may then impact the groundwater quality available
to nearby overburden water wells or surface water receptors, the mitigation plan shall prohibit the storage of chemicals
or the refueling of equipment within 30 m of the following areas:

e The SWM Pond during construction (i.e., until the liner has been completed); and
e Any open servicing excavations along Street A between MH32A and County Road 22.

7.2.2 Contingency Mitigation Activities

Each activity in the monitoring plan has been assigned a threshold which, if exceeded, shall be followed by execution of
contingency mitigation activities. The contingency mitigation activities are provided in Table 12 of Appendix I.

When a monitoring activity indicates a deficiency or an exceedance of an identified standard/threshold, the corresponding
mitigation activity shall be undertaken.
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8. SUMMARY

A hydrogeological study of the proposed residential development has been as part of an application for Zoning By-Law
Amendment and Draft Plan of Subdivision for a residential subdivision proposed for a 14.15 ha parcel occupying Part of
Lot 23, Concession 7, Town of Erin.

The study comprised several aspects, including desktop study of available geological and hydrogeological information,
field activities such as subsurface investigation, monitoring well installation, groundwater monitoring, groundwater
sampling and groundwater quality analyses.

The findings of the study are as follows:

e The site is 14.15 ha in size and is located west of the community of Hillsburgh. It is accessible from Wellington
County Road 22.

e The development is proposed to comprise 142 single detached residential lots, two on-street townhouse blocks
(24 units total), a multiple residential block (approximately 50 units), a park block, an open space block, a
stormwater management block, a sewage pumping station, a future residential block and associated roadways.

e Topographically and hydrologically, the site is located on a hilltop with ground sloping away to the east, south
and west and the Credit River (Erin Branch) lies approximately 100 m east of the site.

e The stratigraphy of the soils on and beneath the site roughly follow this sequence:

o Topsoil overlying

o Silt, approximately 2.5 m to 6 m thick, overlying

o Upper Till (Sandy Silt to Clayey Silt), approximately 4.5 m to 6 m thick, overlying
o Gravel and Sand to Sand and Silt Deposit, overlying

o Lower Till (Clayey Silt).

e Based on information from MECP Water Well Records, bedrock was estimated to be approximately
12 to 38 metres below ground surface in Site vicinity.

e The nearest municipal water supply well is over 1,200 m north of the site, east of Credit River (Erin Branch). The
Site is not within a wellhead protection area.

e The shallow groundwater on-Site is moderately mineralized and typical of the hydrogeological environment of
the Site with elevated levels of hardness, calcium, manganese, and magnesium. Concentrations of nitrate in the
shallow groundwater are between non-detectable to 13.2 mg/L with an average of 5 mg/L.

e Monitoring of the groundwater elevations on-site indicated that shallow groundwater flow is generally southward,
though the site is situated on a groundwater divide such that groundwater flowing on the site is diverted
southwestward or eastward.

¢ Based on the thickness of fine-textured soils in the subsurface interval above the water table, it is inferred that
there is a considerable hydraulic separation between the surface and the bedrock aquifer.

¢ Interms of source protection, the Site is not located in a WHPA.

e Construction dewatering is expected to be required for this Site for the construction of services, the sewage
pumping station, and the stormwater management facility. Based on information available to date, for approval
purposes the following dewatering rates have been determined:

o Maximum dewatering rate: 261,000 L/d
» From sanitary sewer trench 76,000 L/d
= From SWM pond excavations 261,000 L/d
=  From Sewage Pumping Station (SPS) 181,000 L/d

o Typical dewatering rate: <7,000 L/d

= For most of the year, groundwater levels are expected to be well below the depth of proposed
excavations for the SWM Pond and the site servicing (i.e., sanitary sewer).
= Under average groundwater level conditions, up to 7,000 L/d dewatering has been estimated or
the SPS excavation.
e Based on the quantity of dewatering, it is proposed that dewatering discharge be released to the ditch along
County Road 22 with appropriate erosion and sediment controls.
e Based on the dewatering rates expected, it is recommended that the construction dewatering activity for this
project be registered on the Environmental Activity and Sector Registry (EASR).
e The zone of influence of dewatering has been estimated for the excavations as follows:
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*» From sanitary sewer trench 17m
*  From SWM pond excavation 47 m
* From Sewage Pumping Station (SPS) 106 m

The nearest shallow dug water supply well is reported to be located approximately 200 m south of the Site.
Based on the separation distance from the Site and the estimated radius of influence, impacts from construction
dewatering to this overburden well during construction dewatering are not anticipated. However, to prevent
contamination of the overburden aquifer associated with this well, mitigation measures have been proposed
(e.g., SWM Pond liner, restrictions on certain activities near select excavations) and a due-diligence well
monitoring program has been proposed.

A conceptual monitoring and mitigation plan has been prepared to address potential impacts that the construction
dewatering operations may have on the natural environment, though it is expected that a more detailed water-
taking and discharge plan will need to be prepared to meet the requirements of O.Reg. 63/16 and the associated
EASR registration.

Accounting for the effects of the proposed rear-yard infiltration galleries, the proposed development is expected
to result in a slight increase (+0.6%) in recharge as compared to pre-development conditions. This change is not
expected to result in hydrogeological impacts to water well users or ecological features (e.g., wetlands, Credit
River — Erin Branch).

CONCLUSIONS AND RECOMMENDATIONS

Based on the information presented in this report, the hydrogeological impact assessment of the Site indicates that
there are no major regulatory obstacles to the development of the Site.

Regarding the hydrogeological conditions and impact assessment of the Site, GM BluePlan make the following
recommendations for consideration of the proposed dewatering activities:

That all on-Site wells be decommissioned according to O.Reg. 903 by a licensed water well drilling contractor
when it has been determined that the wells are no longer required for monitoring purposes and preferably before
the start of house construction at the Site;

That a water-taking and discharge plan be developed according to the requirements of O.Reg. 63/16 and in
consideration of the recommendations made in Section 7 of this report and that this water-taking and discharge
plan be implemented during construction;

That an EASR registration be made in respect of the anticipated construction dewatering activity;

That a private well water quality monitoring program be developed and implemented according to the
recommendations provided in Section 7.1.2;

That an appropriate liner be designed and installed with the intent of preventing the development of transport
pathways between the deepest parts of the SWM Pond (i.e., the outlet basin and the forebay) and the underlying
aquifer and that the details of the design of this liner (e.g., extent, type, and requirements for cover, subgrade
preparation, and stabilization) be confirmed with input from a geotechnical engineer; and

That the outlet from the SWM Pond be constructed with provisions to mitigate the potential for erosion.

All of which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED

Per:
_/ b
Obsidd MR LonG
100225507
Joanna Olesiuk, M.A.Sc., C. Tech., P.Geo. (Limited) Matthew Long, M e A
Senior Technical Specialist Senior Project Engineer k__j ;; {3; @?{w '
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10.STATEMENT OF LIMITATIONS

The information in this report is intended for the sole use of Thomasfield Homes Limited and its successors or assigns.
GM BluePlan Engineering Limited accepts no liability for use of this information by third parties. Any decisions made by
third parties on the basis of information provided in this report are made at the sole risk of the third parties.

GM BluePlan Engineering Limited cannot guarantee the accuracy or reliability of information provided by others.
GM BluePlan Engineering Limited does not accept liability for unknown, unidentified, undisclosed, or unforeseen surface
or sub-surface conditions that may be later identified.

The conclusions pertaining to the condition of soils and/or groundwater identified at the site are based on the visual
observations at the locations of the investigative boreholes/monitoring wells and on the reported analytical data for the
selected soil and groundwater samples. GM BluePlan Engineering Limited cannot guarantee the condition of soil and/or
groundwater that may be encountered at the site in locations that were not specifically investigated as part of this
investigation. This report is considered to be representative of the condition of the Site as of June 13, 2024.
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Table 1: Summary of Water Well Records

Depth to Total Static
MOECC Address Lot Conc. Easting | Northing | Township Cc?u.nty/_ Well Use Bedrock/ Bleock Depth of | Water Ygar Notes
Well ID Municipality Overburden Drilled
(m) Well (m) [Level (m)
Wells on Neighbouring Properties
6700710 ~ 22 7 569479 | 4846990 Erin Wellington Domestic Bedrock 15.2 21.0 7.6 1963
6700711 ~ 22 7 569451 | 4847061 Erin Wellington Domestic Bedrock 15.8 39.6 3.0 1966
6700712 ~ 24 7 569004 | 4848354 Erin Wellington Domestic Bedrock 19.8 39.6 9.1 1966
6703077 ~ 24 7 569084 | 4848213 Erin Wellington Domestic Bedrock 21.3 32.0 8.8 1968
6703621 ~ 22 7 569284 | 4847193 Erin Wellington Domestic Bedrock 18.3 52.7 9.1 1969
6703623 ~ 22 7 569324 | 4847243 Erin Wellington Domestic Bedrock 25.3 59.1 16.2 1969
6703704 ~ 22 7 569414 | 4847043 Erin Wellington Domestic Bedrock 15.8 39.0 3.7 1970
6704175 ~ 23 7 569614 | 4848173 Erin Wellington Domestic Bedrock 12.2 42.7 6.7 1971
6704176 ~ 23 7 569589 | 4848198 Erin Wellington Domestic Bedrock 12.5 42.7 6.7 1971
6704171 ~ 23 7 569634 | 4848173 Erin Wellington Domestic Bedrock 11.6 25.9 3.7 1972
6704921 ~ 22 7 569432 | 4847165 Erin Wellington Domestic Bedrock 22.6 53.0 15.8 1973
6705612 ~ 24 7 568840 | 4848356 Erin Wellington Domestic Bedrock 18.3 41.1 7.0 1974
6704991 ~ 22 7 569250 | 4847091 Erin Wellington Domestic Bedrock 8.5 25.0 0.6 1974
6705146 ~ 23 7 569719 | 4848033 Erin Wellington Domestic Bedrock 12.5 24.4 2.4 1974
6705148 ~ 23 8 569795 | 4848098 Erin Wellington Domestic Bedrock 12.8 18.3 0.9 1974
6705153 ~ 23 7 569302 | 4847515 Erin Wellington Domestic Bedrock 11.9 50.3 3.7 1974
6705975 ~ 23 7 569454 | 4847483 Erin Wellington Domestic Bedrock 37.5 71.6 24.4 1975
6706041 ~ 24 7 569314 | 4848473 Erin Wellington Domestic Bedrock 5.2 15.8 3.0 1975
6706342 ~ 22 7 569414 | 4847323 Erin Wellington Domestic Bedrock 26.8 62.8 16.8 1976
6706286 ~ 23 7 569574 | 4848223 Erin Wellington Domestic Bedrock 9.4 32.0 3.0 1976
6706583 ~ 24 7 569214 | 4848473 Erin Wellington Domestic Bedrock 18.3 20.7 5.5 1977
6706591 ~ 22 7 569414 | 4847123 Erin Wellington Domestic Bedrock 23.2 58.2 12.8 1977
6707143 17 Main Street 23 7 569764 | 4848123 Erin Wellington Domestic Bedrock 12.2 25.0 4.6 1979
6707864 ~ 22 7 569414 | 4847273 Erin Wellington Domestic Bedrock 44.2 62.5 15.8 1983
6708080 ~ 23 7 569664 | 4848123 Erin Wellington Domestic Bedrock 9.8 31.1 1.8 1983
6708153 ~ 23 7 569289 | 4847274 Erin Wellington Irrigation Bedrock 10.7 54.9 0.9 1984
6708631 ~ 22 7 569481 | 4847149 Erin Wellington Domestic Bedrock 20.7 54.9 7.6 1986
6708632 . 22 7 569510 | 4847139 Erin Wellington Domestic Bedrock 20.1 53.3 8.5 1986
6708720 ~ 24 7 568791 | 4848303 Erin Wellington Domestic Bedrock 9.1 42.7 4.6 1986
6709595 ~ 23 7 569834 | 4847973 Erin Wellington Domestic Bedrock 11.0 21.3 0.3 1988
6709602 . 23 7 569745 | 4848059 Erin Wellington Domestic Bedrock 13.1 23.2 2.4 1988
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Table 1: Summary of Water Well Records

Depth to Total Static
MOECC Address Lot Conc. Easting | Northing | Township Cc?u.nty/_ Well Use Bedrock/ Bleock Depth of | Water Ygar Notes
Well ID Municipality Overburden Drilled
(m) Well (m) [Level (m)
Wells on Neighbouring Properties

6709605 ~ 23 7 569770 | 4848060 Erin Wellington Domestic Bedrock 10.1 21.3 0.3 1988

6709530 ~ 24 7 569027 | 4848418 Erin Wellington Domestic Bedrock 24.1 30.5 9.1 1988

6709532 ~ 24 7 569027 | 4848442 Erin Wellington Domestic Bedrock 21.3 23.5 8.5 1988

6709533 ~ 24 7 569032 | 4848393 Erin Wellington Domestic Bedrock 21.6 22.9 8.8 1988

6709573 ~ 22 7 569505 | 4847201 Erin Wellington Domestic Bedrock 21.0 44.2 10.1 1988

6709568 ~ 22 7 569689 | 4847609 Erin Wellington Domestic Bedrock 28.0 32.6 8.2 1988

6709886 ~ 24 7 569405 | 4848417 Erin Wellington Domestic Bedrock 14.6 22.9 4.9 1989

6709890 ~ 22 7 569482 | 4847037 Erin Wellington Domestic Bedrock 18.6 54.6 7.0 1989

6710548 13 Main Street 23 7 569791 | 4848098 Erin Wellington Domestic Bedrock 12.5 26.2 4.3 1990

6710551 ~ 23 7 569634 | 4847672 Erin Wellington Domestic Bedrock 25.0 29.9 9.1 1990

6711893 ~ 22 6 569556 | 4847304 Erin Wellington Domestic Bedrock 33.2 57.9 15.2 1995

6712833 ~ 24 8 569392 | 4848443 Erin Wellington Domestic Bedrock 16.8 24.4 4.3 1998

6712960 ~ 24 7 569318 | 4847244 Erin Wellington Test Hole Overburden 0.0 12.8 1.8 1999

7142661 | 9313 Station St. 24 7 568535 | 4847868 Erin Wellington Observation Overburden 0.0 11.0 0.0 2001

6714186 ~ 24 7 568791 | 4848048 Erin Wellington Domestic Bedrock 18.6 29.6 7.6 2002

6714441 ~ 24 7 568791 | 4848048 Erin Wellington Domestic Bedrock 18.0 38.7 8.2 2003

6714872 9322 W.R. 22 21 7 569206 | 4847351 Erin Wellington Domestic Bedrock 31.7 48.7 13.8 2004

6715801 ~ 22 7 569431 | 4847195 Erin Wellington Abandoned ~ 0.0 0.0 0.0 2006 Abandonment Record
7104643 14 Main Street 23 7 569784 | 4848031 Erin Wellington Domestic ~ 0.0 0.0 0.0 2008 Alteration Record
7111993 ~ 23-24 7 569283 | 4847592 Erin Wellington Observation Bedrock 15.3 36.0 0.0 2008

7111994 ~ 23-24 7 568788 | 4848057 Erin Wellington Observation Bedrock 19.8 32.0 0.0 2008

7135171 ~ 24 8 569628 | 4848118 Erin Wellington Domestic Bedrock 15.9 19.8 2.4 2009

7125694 9366 W.R. 22 23 7 569353 | 4847965 Erin Wellington Domestic Bedrock 21.0 25.0 5.2 2009

7142662 | 9313 Station St. 24 7 568556 | 4847875 Erin Wellington Observation Bedrock 22.3 52.1 0.0 2009

7153541 ~ 24 8 569543 | 4848308 Erin Wellington Domestic Bedrock 15.3 20.7 3.7 2010

7179274 ~ 24 7 568876 | 4848342 Erin Wellington ~ ~ 0.0 0.0 0.0 2012 ~

7181812 | 30 Trafalgar Rd. 9 569598 | 4848224 Erin Wellington ~ ~ 0.0 0.0 3.2 2012 Alteration Record
7221469 15 Station St. 25 7 568903 | 4848337 Erin Wellington Abandoned ~ 0.0 0.0 0.0 2014 Abandonment Record
7221467 15 Station St. 25 7 568938 | 4848310 Erin Wellington Abandoned ~ 0.0 6.0 0.0 2014 Abandonment Record
7221471 15 Station St. 25 7 568866 | 4848306 Erin Wellington Abandoned ~ 0.0 38.5 6.7 2014 Abandonment Record
W.R. - Wellington County Road ~ - indicates data unavailable

GM BluePlan Engineering Ltd.
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Table 2: Monitoring Well Details and Water Level Observations

Screen Water Level Water Level Water Level Water Level Water Level Water Level
26-Sep-2016 26-Feb-2022 26-May-2022 6-Jan-2023 31-Mar-2023 13-Jun-2024
well ID Ground Elev. TOCElev. |Bottom Elev.| Length Depth Elev. Depth Elev. Depth Elev. Depth Elev. Depth Elev. Depth Elev.
(m ASL) (m ASL) (m ASL) (m) (m bTOC)[ (m ASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (m bTOC)| (m ASL)
MW-01 442.84 443.71 430.0 4.6 10.331 433.38 9.179 434.53 9.067 434.64 9.702 434.01 8.407 435.30 8.958 434.75
MW-02 441.02 441.02 433.4 3.1 ~ ~ 4.467 436.557 4.743 436.281 8.182 432.842 3.593 437.431 4.543 436.481
MW-03 445.46 446.38 434.8 4.6 10.178 | 436.198 8.800 437.576 8.617 437.759 9.824 436.552 9.134 437.242 8.582 437.794
MW-04 446.00 446.95 433.2 3.1 11.901 435.050 11.445 435.506 11.263 435.688 12.493 434.458 12.105 434.846 11.202 435.749
MW-05 442.74 443.67 428.4 3.1 12.792 | 430.882 | 12.551 | 431.123 | 12.003 | 431.671 | 12.983 | 430.691 | 12.782 | 430.892 | 11.938 | 431.736
MW-06 443.62 444.53 430.8 3.1 11.581 | 432.953 | 10.323 | 434.211 9.655 434.879 | 12.612 | 431.922 | 11.026 | 433.508 9.474 435.060
~ - indicates well was dry at time of measurement
m bTOC - metres below top of casing of well.
TOC - Top of Casing
m ASL - metres above Sea Level
Elev. - Elevation
GM BluePlan Engineering Ltd.
< M Blu - Plan Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
ENGINEERING 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8

www.GMBIluePlan.ca



Table 3a: Results of Water Quality Analyses for Dissolved Metals

Sample ID MW-01 MW-03 MW-04 MW-05 MW-06
Sample Description] Groundwater | Groundwater | Groundwater | Groundwater | Groundwater
Screened Interval (m asl)] 430 - 434.6 (434.2 - 438.8|432.3-435.3|428.4 - 431.5|430.8 - 433.9
Sampling Date|] 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26
Criteria 1 Criteria 2
Parameters ODWS (2002) - | ODWS (2002) - Concentration
MAC A/O
Dissolved Aluminum (Al) (ug/L) 100 12 6.7 11 <5.0 5.3
Dissolved Antimony (Sb) (ug/L) 0.53 0.81 <0.50 <0.50 <0.50
Dissolved Arsenic (As) (ug/L) <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Barium (Ba) (ug/L) 110 110 88 92 63
Dissolved Beryllium (Be) (ug/L) <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Boron (B) (ug/L) 89 47 19 23 <10
Dissolved Cadmium (Cd) (ug/L) <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Calcium (Ca) (ug/L) 43000 52000 80000 80000 79000
Dissolved Chromium (Cr) (ug/L) <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) (ug/L) <0.50 <0.50 0.53 <0.50 <0.50
Dissolved Copper (Cu) (ug/L) 1000 <1.0 2.3 1.1 <1.0 <1.0
Dissolved Iron (Fe) (ug/L) 300 <100 <100 <100 <100 <100
Dissolved Lead (Pb) (ug/L) <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Magnesium (Mg) (ug/L) 23000 18000 22000 29000 22000
Dissolved Manganese (Mn) (ug/L) 50 18 66 110 120 20
Dissolved Molybdenum (Mo) (ug/L) 17 12 4.5 9.3 0.96
Dissolved Nickel (Ni) (ug/L) <1.0 1.2 15 <1.0 <1.0
Dissolved Phosphorus (P) (ug/L) <100 <100 <100 <100 <100
Dissolved Potassium (K) (ug/L) 20000 13000 4700 4700 1100
Dissolved Selenium (Se) (ug/L) <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) (ug/L) 3600 3800 4800 5500 6100
Dissolved Silver (Ag) (ug/L) <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Sodium (Na) (ug/L) 200000 14000 12000 4800 8800 3200
Dissolved Strontium (Sr) (ug/L) 190 190 210 210 160
Dissolved Thallium (TI) (ug/L) <0.050 <0.050 <0.050 <0.050 <0.050
Dissolved Titanium (Ti) (ug/L) <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) (ug/L) 0.69 11 0.55 1.8 0.33
Dissolved Vanadium (V) (ug/L) 1.3 0.83 0.64 <0.50 1
Dissolved Zinc (Zn) (ug/L) 5000 8.6 6.8 6.1 <5.0 <5.0

Notes:

1. Criteria are from the Ontario Drinking Water Objectives (2002). Criteria are indicated by:

White Text for Maximum Acceptable Concentration, /talics for Aesthetic Objective
Criteria and concentrations are given in units consistent with the units listed for the associated parameter.
Concentrations with bold, italic, or underlined text in shaded cells exceed the corresponding criteria.
Screened well intervals presented are approximate.
---- represents sample parameters that were not analyzed; NV = No value specified.
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Table 3b: Results of Water Quality Analyses for Other Routine Parameters

Sample ID MW-01 MW-03 MW-04 MW-05 MW-06
Sample Description] Groundwater | Groundwater | Groundwater | Groundwater | Groundwater
Screened Interval (m asl)] 430-434.6 |434.2-438.8|432.3-435.3|428.4-431.5|430.8 - 433.9
Sampling Date] 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26
Criteria 1 Criteria 2
Parameters ODWS (2002) - | ODWS (2002) - Concentration
MAC A/O
Alkalinity (Total as CaCO3) (mg/L) 30:500 140 180 220 230 240
Carb. Alkalinity (calc. as CaCO3) (mg/L) 1.1 1.7 2.1 2.2 2.3
Hardness (CaCO3) (mg/L) 80:100
Orthophosphate (P) (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
pH (pH) 6.5:8.5 7.95 8.01 8 8.01 8
Dissolved Sulphate (SO4) (mg/L) 500 68 53 11 89 12
Dissolved Chloride (Cl) (mg/L) 250 77 16 19 25 15
Nitrite (N) (mg/L) 0.084 0.042 0.223 0.013 <0.010
Nitrate (N) (mg/L) 5.14 1.19 <0.10 5.54
Nitrate + Nitrite (N) (mg/L) 5.22 1.23 <0.10 5.54
Total Ammonia-N (mg/L) 0.35 0.38 0.18 0.098 <0.050
Dissolved Organic Carbon (mg/L) 5 1.6 3.5 1.1 1.8 0.99

Notes:

1. Criteria are from the Ontario Drinking Water Objectives (2002). Criteria are indicated by:

White Text for Maximum Acceptable Concentration, Italics for Aesthetic Objective
Criteria and concentrations are given in units consistent with the units listed for the associated parameter.
Concentrations with bold, italic, or underlined text in shaded cells exceed the corresponding criteria.
Screened well intervals presented are approximate.
---- represents sample parameters that were not analyzed; NV = No value specified.
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