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1.0 Introduction

MTE Consultants Inc. (MTE) was retained by Tribal Partners (Canada) Inc. (Tribal) to carry out
a preliminary hydrogeological assessment to support the proposed development of 12035 Dixie
Road in Caledon, Ontario (hereinafter referred to as the “Site”). The approximate location of the
Site is shown on Figure 1.

The Site is approximately 59.5 hectares (~147 acres) in area and is located on the east side of
Dixie Road and the north side of Mayfield Road in an agricultural area of Caledon, Ontario. The
Site is currently agricultural cropland with rural residences and associated outbuildings.

Based on the Concept Plan prepared by Baldassarra Architects Inc., the Site will be developed
as an industrial warehousing complex consisting of four slab on-grade buildings with associated
at-grade parking and a stormwater management facility. A copy of the Concept Plan is provided
in Appendix A.

The objectives of the preliminary hydrogeological assessment were to:
Summarize the local hydrogeological conditions;
Provide hydrogeological input to the Site design;
Provide a qualitative assessment of the dewatering and permitting requirements;

Identify groundwater receptors and assess the potential for hydrogeological impacts on
these receptors as a result of the proposed development; and

Provide recommendations for additional work, groundwater monitoring and/or mitigation,
as required.

2.0 Background Review

The following sections present the results of the background information review and describe
the Site setting in a regional context.

A Phase | environmental investigation was completed by MTE (report dated September 20,
2020). The Phase | recommended that a Phase Il ESA be completed, which was undertaken
concurrently with this investigation. The results of the Phase Il ESA were provided under
separate cover.

No other hydrogeological, geotechnical, environmental or natural heritage reports are known to
have been previously completed for the Site.

To support the design of the proposed development, a concurrent geotechnical investigation
was also completed by MTE.
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Although the results of the concurrent geotechnical and Phase Il ESA investigations are
provided under separate cover, relevant subsurface information has been reviewed and
incorporated into the hydrogeological assessment, where appropriate.

In addition, the following additional studies have been undertaken concurrently by WSP to
support the proposed development and may be relevant to the hydrogeological assessment:

Comprehensive Environmental Impact Study and Management Plan (CEISMP);
Stormwater Management Report;
Functional Servicing Report; and

Naturalized Channel Design.

2.2.1 Topography and Drainage

Based on a Plan of Survey prepared by R. Avis Surveying Inc., the Site topography slopes
gently downwards to the east and north, with ground surface elevations ranging from a
topographic high of approximately 262 metres (m) above mean sea level (AMSL) along Dixie
Road near the central part of the Site to a topographic low of approximately 252 m AMSL within
the meander belt of Kilamanagh Creek in the northern portion of the Site.

Kilamanagh Creek, also known as Cambells Cross Creek, is a tributary of the West Humber
River. The tributary transects the northern corner of the property, flowing west to east. The
approximate length (ignoring sinuosity) of the on-Site reach of the tributary is 340 m.

In the western corner of the Site, another tributary of the West Humber River (Tributary ‘A’)
enters the Site through a culvert beneath Dixie Road and flows east across the central portion of
the Site before leaving through a culvert beneath Mayfield Road.

2.2.2 Physiography

The landforms within the region are primarily the result of the movement and deposition of
sediments as a result of glacial advancement and recession during the most recent periods of
glaciation. The Site is located within the broad physiographic region known as the South Slope
(Chapman & Putnam, 1984). This region is a sloping till plain that extends from the Oak Ridges
Moraine located approximately 10 kilometers (km) northwest of the Site to the Peel Plain,
located approximately 3 km to the east.

2.3.1 Overburden

The Quaternary deposits in the region of the Site are mapped as a predominantly clay to silt
textured till derived from glaciolacustrine deposits (Ontario Geological Survey, 2003). Along the
northern boundary of the Site, modern alluvial deposits consisting of silt, sand and gravel can
also be found associated with Kilamanagh Creek (Ontario Geological Survey, 2003). The
Quaternary geology in the vicinity of the Site is shown on Figure 2.
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2.3.2 Bedrock

Bedrock topography mapping suggests the elevation of the bedrock surface in the vicinity of the
Site ranges from approximately 221 m AMSL in the north to 236 m AMSL in the south (Ontario
Department of Mines, 1968). The bedrock consists of Upper Ordivician shales and siltstones of
the Queenston Formation (Fm) (Armstrong & Dodge, 2007). The Queenston Formation is
characterized by red shale; however, it also contains red siltstone, minor green shale and
siltstone, with variable calcareous siltstone to sandstone and limestone interbeds (Johnson,
Armstrong, Sanford, Telford, & Rutka, 1992). The Queenston Formation gradationally overlies
the Georgian Bay Formation and the Carlsbad Formation in eastern Ontario (Armstrong &
Dodge, 2007).

2.4.1 Water Well Information System

The MECP Water Well Information System (WWIS) was queried for data pertaining to all wells
located within an approximate 500 m radius of the Site and resulted in data for 44 wells. The
well records corresponded to the following:

Eleven records were for wells reportedly used as a water supply;

a. These records included five large diameter bored or dug wells completed at
shallow to intermediate depths within the glacial till that are anticipated to have
low yields and primarily rely on storage to meet supply demands;

b. The remaining water supply wells were primarily completed within deep confined
overburden or bedrock aquifers;

Eleven records were reported to be used as test holes, monitoring or observation wells;
One record reportedly corresponded to a cluster of 18 dewatering wells;

Thirteen records were for wells reported to have been abandoned; and

Eight records did not include information on well status or use.

The approximate locations of these wells, as indicated in the MECP well records, are shown on
Figure 3. Pertinent information from these well records is summarized in Table 1.

2.4.2 Permit to Take Water Database

The MECP Permit to Take Water (PTTW) database (Ministry of Environment, Conservation and
Parks, 2021) was queried for data pertaining to all wells located within an approximate 500 m
radius of the Site and resulted in records for two permits. The permits corresponded to the
following water takings:

An inactive permit (2005-ATKP3Z) previously issued to the Regional Municipality of Peel
for a water taking at the intersection of Dixie and Mayfield road immediately south of the
Site. The permit was issued in December 2017, allowed 365 days of water taking and
expired December 2018. It was issued for the purpose of construction dewatering and
allowed daily water takings of up to 4,000,000 litres per day (L/day) at a maximum rate
of 2,778 litres per minute (L/min).
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An inactive permit (1252-6P8LA4) previously issued to Bianchi Contracting Inc. for a
water taking located approximately 400 m west of the Site. The permit was issued in
May 2006, allowed 30 days of water taking and expired October 2006. It was issued for
the purpose of construction dewatering and allowed daily water takings of up to 398,800
L/day at a maximum rate of 277 L/min.

2.4.3 Source Protection

The Source Protection Information Atlas (Ministry of Environment, Conservation and Parks,
2021) was used to confirm that the Site is not within:

an Intake Protection Zone (IPZ);

a Wellhead Protection Area (WHPA);

a Highly Vulnerable Aquifer (HVA); or

a Significant Groundwater Recharge Area (SGRA).

No Environmentally Significant Areas (ESAs) (Region of Peel, 2008) or Areas of Natural and
Science Interest (ANSIs) were identified within 500 m of the Site (Land Information Ontario,
2020). A Provincially Significant Wetland (PSW), associated with the Heart Lake Wetland
Complex, is located approximately 400 m southwest of the Site (Land Information Ontario,
2020).

The CEISMP identified the following local natural heritage features in the vicinity of the Site:

Kilamanagh Creek (designated as coldwater) and associated riparian wetland
communities in the northeast corner of the Site; and

Tributary ‘A’, an intermittent/ephemeral watercourse flowing east through the central
portion of the Site.

The approximate locations of the above natural heritage features are shown on Figure 4. For
detailed information on these features, reference should be made to the CEISMP (WSP, 2021).

No groundwater dependent plant species were identified on-Site during the fieldwork completed
for the CEISMP (WSP, 2021).

3.0 Field Investigation

The drilling program for the concurrent geotechnical investigation was carried out between
October 30 and November 13, 2020. Fifty-four boreholes were drilled at the approximate
locations shown on Figure 4. The boreholes were advanced with either a CME 75 or a
Geoprobe 7822DT track-mounted drill rig each equipped with continuous flight solid or hollow
stem augers. The drill rigs were supplied and operated by Tri-Phase Group under the
supervision of MTE. The stratigraphy encountered in the boreholes is shown on the borehole
logs provided in Appendix B. Particle size distribution curves for representative soil samples
are provided in Appendix C.
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Upon completion of drilling, monitoring wells were installed in eight boreholes and designated
MW101-20 to MW108-20. The remaining boreholes were backfilled in general accordance with
Ontario Regulation (O.Reg.) 903, as amended, under the Ontario Water Resources Act.

Monitoring wells MW101-20, MW104-20 to MW108-20 were screened within the confined
saturated granular deposits interbedded within the glacial till. MW102-20 and MW103-20 were
screened entirely within the glacial till deposits. Each of the monitoring wells were constructed
with 0.9 to 1.5-metre long, nominal 50 mm inside diameter (ID), slot 10, Schedule 40 polyvinyl
chloride (PVC) well screens threaded to PVC riser pipes. A sand pack consisting of
commercially available silica sand was used to backfill the borehole annulus surrounding the
well screen. The annulus above the sand pack was backfilled with bentonite to near ground
surface and hydrated in place. The monitoring wells were secured with monument-style
protective casings cemented in place.

Following their construction, the monitoring wells were mechanically developed using a hydrolift
pump and dedicated low density polyethylene (LDPE) tubing equipped with an inertial foot valve
and surge block. The monitoring wells were purged of a minimum of three standing well
volumes or until dry three times.

Details of the monitoring well construction and encountered groundwater levels are provided on
the borehole logs in Appendix B. The approximate locations of the monitoring wells are shown
on Figure 4.

The monitoring wells were installed in general accordance with O.Reg. 903, as amended. The
construction, maintenance and abandonment of the wells are regulated under the Ontario Water
Resources Act (OWRA).

On November 19, 2020 three staff gauges (SG1, SG2, SG3) were installed within the on-Site
watercourses in order to monitor stage and assess groundwater and surface water interactions.

A mini-piezometer (P1) was also installed on November 19, 2020 and was located on the
southern bank of Kilamanagh Creek, near SG2. The auger hole was manually advanced to a
refusal depth of 0.8 m BGS. Based on the observed auger samples, the shallow sediments
consisted of topsoil to approximately 0.2 m BGS, underlain by clayey silt with some sand to
approximately 0.6 m BGS, followed by gravelly sand with some silt to the auger hole terminus.

The mini-piezometer was constructed with a 0.15 m long, nominal 25 mm inside diameter (ID),
slot 10, Schedule 40 PVC well screen threaded to PVC riser pipe. A sand pack consisting of
commercially available silica sand was used to backfill the annulus surrounding the well screen.
The annulus above the sand pack was backfilled with granular bentonite to near ground surface
and hydrated in place.

The approximate staff gauge and mini-piezometer locations are shown on Figure 4.

MTE Consultants | 47477-400 | Preliminary Hydrogeological Assessment | March 2021 5



The ground surface elevations at the borehole locations, top of pipe elevations for the
monitoring wells and mini-piezometer, and top of steel elevations for the staff gauges were
surveyed by MTE and referenced to geodetic datum.

Single well response tests were conducted in monitoring wells MW101-20, MW103-20 MW105-
20 and MW108-20 to estimate the hydraulic conductivity of the saturated granular deposits
confined beneath the glacial till deposits at the Site and to confirm the hydraulic conductivity of
the glacial till. Prior to initiating the tests, each monitoring well was instrumented with a
pressure transducer equipped with a datalogger to measure water levels at a suitable frequency
during the tests.

The water level dataset collected during the single well response tests was analyzed using the
AquiferTest Pro software package. Hydraulic conductivity (K) values for each test were
estimated using the Hvorslev analytical solution (Hvorslev, 1951). The results of the single well
response tests are provided in Appendix D and summarized in Table 2.

The results of the hydraulic testing analyses indicate that the estimated K values for the
confined sand deposits range between approximately 1 x 10° and 3 x 10°® meters per second
(m/s), with a geometric mean of approximately 4 x 10°® m/s (n = 10). The K values estimated
from the single well response tests are consistent with the range of hydraulic conductivity values
reported by Freeze and Cherry (1979) for silt, silty sand and sand deposits.

In comparison, the results of the single well response testing on MW103-20 estimate a hydraulic
conductivity of 2 x 107 m/s (n = 2) for the glacial till deposits.

Pressure transducers equipped with dataloggers were installed in five monitoring wells
(MW101-20, MW102-20, MW104-20, MW105-20 and MW108-20). The dataloggers were
configured to record water levels at one hour intervals and the data was downloaded on a
guarterly basis. The transducer readings were compensated for changes in atmospheric
pressure using data collected by a barometric pressure transducer installed at the Site for the
duration of the monitoring period. During the compensation process, level offsets using
corresponding manual water level measurements collected at the time of download were
applied to the data to convert the water levels to geodetic elevations. Hydrographs of the
compensated groundwater elevations are provided in Appendix E.

Groundwater and surface water elevations are manually measured in all eight monitoring wells,
one piezometer and at three staff gauge locations during each quarterly monitoring event. The
results obtained over the period of record (November to December 2020) are summarized in
Table 3.

Quarterly download of the dataloggers and manual measurement of groundwater and surface
water levels will continue until September 2021, at which time the need for continuation of the
groundwater monitoring program will be reassessed.
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4.0 Hydrostratigraphy

The simplified stratigraphy inferred from the boreholes is shown on the cross-sections provided
on Figure 5, Figure 6 and Figure 7. The stratigraphy encountered in each borehole is shown
on the borehole logs provided in Appendix B. Particle size distribution curves for
representative soil samples are provided in Appendix C.

In general, the encountered stratigraphy typically consisted of topsoil and/or surficial fill
overlying glacial till deposits interbedded with sand and silt deposits. The till deposits are
considered an aquitard (K ~ 2 x 10" m/s) and act as a confining layer for the saturated granular
deposits (K ~ 4 x 10°® m/s). Further details on the composition of these strata are provided in
the following subsections and in the Geotechnical Report (MTE Consultants, 2021).

4.1.1 Glacial Till Deposits

The till is grey to brown in colour with mottled to monochrome appearance and typically ranges
in composition from sandy clayey silt to sandy silt and gravel to silt. Seams of sand and silt
were encountered in the till deposits. Cobbles were present within the till deposits encountered
in some boreholes. Boulders and cobbles should be expected in the glacial till strata. Table 4.1
summarizes the variability in the particle size composition within the encountered glacial till
deposits.

Table 4.1 — Particle Size Distribution Results for Glacial Till Deposits

Borehole ID Sample Depth (m) | Gravel (%) | Sand (%) Silt (%) Clay (%)
MW102-20 9.9-105 7 33 39 21
MW103-20 76-8.1 8 27 43 22
MW108-20 10.7-11.1 0 4 81 15
BH130-20 15-21 7 34 37 22
BH148-20 3.0-35 5 39 37 19

4.1.2 Granular Deposits

Granular deposits were encountered as interbedded sand and silt deposits within or beneath the
glacial till. The sand deposits are grey to brown in colour and typically range in composition
from sand and silt to sand to gravelly sand. Cobbles were present within the sand deposit
encountered in one borehole. The silt is grey to brown in colour and typically range in
composition from silt to sandy silt.

These granular deposits were encountered at elevations ranging from approximately 256.0 to
244.8 m AMSL, corresponding to depths ranging from 2.3 to 11.0 m BGS. The total thickness
of the encountered granular deposits ranged from approximately 0.5 to 5.8 m in thickness,
though several boreholes were terminated within these deposits. Table 4.2 summarizes the
variability in the particle size composition within the encountered granular deposits.
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Table 4.2 — Particle Size Distribution Results for Granular Deposits

Borehole ID Sample Depth (m) | Gravel (%) | Sand (%) Silt (%) Clay (%)
MW101-20 114-12 7 48 36 9
MW104-20 9.9-105 0 12 81 7
MW105-20 6.9-7.3 0 87 7 6
MW106-20 6.6-7.9 0 26 67 7
MW107-20 9.1-938 0 75 19 6

The encountered groundwater levels are shown on the borehole logs in Appendix B and
manually measured groundwater levels are summarized in Table 3. Hydrographs of the
compensated groundwater elevations are provided in Appendix E.

During drilling, groundwater was encountered within the sand or silt deposits in Boreholes
MW101-20, MW105-20, MW106-20, MW108-20, BH137-20, MW155-21 at depths of 3.0 to 11.0
m below the ground surface. The remaining boreholes were dry during drilling.

The measured groundwater elevations within the confined granular deposits have ranged from a
maximum of 252.34 m AMSL at MW108-20 to a minimum of 243.79 m AMSL at MW104-20 over
the monitoring period to date (November to December 2020). The hydrographs show a muted
response following significant precipitation events, remaining relatively consistent over the
period of record, as expected for granular deposits confined by laterally extensive low
permeability glacial till deposits.

The relatively linear trend in the measured groundwater elevations recorded by the datalogger
at MW102-20 is suspect. Groundwater elevations at this location will be further assessed
following the next quarterly monitoring event.

The groundwater elevations at MW101-20, MW107-20 and MW1087-20 are noted to be above
the top of the aquifer indicating artesian conditions are present at these locations.

It is noted that the monitoring period to date has coincided with a period when regional
groundwater levels in southern Ontario are typically increasing as they rise towards their
seasonally high levels in the late winter or early spring and then begin to decline towards their
seasonally low levels, which generally occur in late summer or early fall. Though the observed
muted response to precipitation events over the period of record suggests that recharge is
somewhat independent of local precipitation, for the purposes of design, groundwater elevations
potentially one metre higher should be anticipated during the period of seasonally high
groundwater levels following the spring freshet. Groundwater monitoring at the Site is currently
scheduled to continue until September 2021. The amplitude of the seasonal variation will be
further assessed following completion of the proposed monitoring period.

Because MW102-20 and MW103-20 were constructed with their well screens within the low
permeability glacial till deposits, caution should be used when interpreting their groundwater
level measurements. In general, groundwater level measurements within an aquitard should be
limited to assessing vertical gradients within or between strata.
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Figure 8 shows the inferred potentiometric surface and flow direction across the Site for
December 2020. The results indicate that the groundwater flow direction is generally towards
the east, with an approximate gradient (i.e., slope) of 0.013 m/m over the Site.

Groundwater conditions may subsequently differ from those described herein due to seasonal
and inter-annual variations in groundwater levels and in response to significant precipitation
events. The groundwater conditions at the time of construction should be confirmed by the
contractor and their work plan modified as appropriate.

Groundwater was sampled from two representative monitoring wells ((MW101-20 and MW105-
20) on November 20, 2020. The samples were collected using dedicated inertial pumps and
low-density polyethylene tubing. Prior to sampling, the wells were purged of a minimum of three
equivalent well volumes of groundwater or purged dry three consecutive times.

A surface water sample was collected from Kilamanagh Creek in the vicinity of SG2.

The samples were collected into the appropriate bottles supplied by the analytical laboratory
with the applicable preservatives added by the laboratory. Upon collection, the water samples
were placed on ice in coolers and submitted under chain of custody to the Bureau Veritas
Laboratories (BV Labs) depot in London, Ontario for analysis at their Mississauga laboratory.

No sheen, odours, free product or other evidence of potential environmental contamination were
observed in the samples collected at these locations.

The samples were analyzed for a suite of general water quality parameters to establish a water
quality baseline prior to development and assess groundwater-surface water interactions. The
analytical results were compared to the Provincial Water Quality Objectives (PWQO) to assess
if pumped groundwater could be discharged to a surface watercourse and three exceedances
were reported. The results are summarized in Table 4 and a copy of the laboratory Certificate of
Analysis is provided in Appendix F.

The following parameters had concentrations that exceeded applicable PWQO criteria for the
sample location specified:

Dissolved Cobalt (Co) — PWQO criterion is 0.9 micrograms per litre (ug/L)
i. MW105-20 ~ 2.1 pg/L
Dissolved Iron (Fe) — PWQO criterion is 300 pg/L
i. MW101-20 ~ 1700 pg/L
Dissolved Uranium (U) — PWQO criterion is 5 pg/L
i. MW105-20 ~ 5.3 pg/L
No other exceedances of PWQO criteria were noted.
Recommendations for additional water quality sampling are provided in Section 9.0.
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5.0 Water Balance

Water balances for the pre- and post-development conditions were completed for the Site to
assess potential impacts of the proposed development on infiltration.

Following the Thornthwaite and Mather (1957) approach, the annualized water balance for the
Site may be expressed as:

P=RO+ET+I1+ AS

Where:
P = precipitation
RO = runoff
ET = evapotranspiration
1 = infiltration
AS = change in groundwater storage (assumed to be negligible over long term)

The difference between precipitation and evapotranspiration is the water surplus (WS) available
for infiltration (/) and runoff (RO).

WS =P—ET
The water surplus is used to estimate infiltration by applying an infiltration factor (IF).
[ =WSxIF

This infiltration factor (IF) is estimated based on topography, soil type and ground cover, as
described in the MECP Stormwater Management Planning and Design Manual (Ministry of the
Environment, 2003).

And finally, runoff (RO) is estimated from:
RO =WS -1

The following sections provide a summary of the on-Site catchments and input parameters for
the water balance equation.

5.1.1 Catchment Areas

Details of the catchments for the pre- and post-development conditions are described in the
Stormwater Management Report (WSP, 2021b).

The pre- and post-development catchments are shown on Figure 9 and Figure 10,
respectively, which include details on the total area of each catchment and the percentage of
impervious area within the catchment.

5.1.2 Precipitation

The average annual precipitation measured at the Toronto Lester B. Pearson International
Airport Climate Station (Climate ID 6158733) for the period from 1981 to 2010 was 786
millimetres per year (mm/yr) (Environment Canada, 2021).
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5.1.3 Evapotranspiration

The average annual evapotranspiration rates were estimated using the MECP Stormwater
Management Planning and Design Manual (Ministry of the Environment, 2003), which provides
a range of evapotranspiration values depending on ground and vegetative cover and the
hydrologic soil group.

The results of the water balance for the Site are summarized below in Table 5.1 and a copy of
the water balance worksheet is provided in Appendix G.

Table 5.1 — Water Balance Summary

Post-
Pre- Development ' 0
- Development . _IO D|ff3erence % Change
3 (Unmitigated) [mélyear] [%]
[m°lyear] 3
[m°lyear]

Precipitation (P) 506,800 506,800 0 0
Evapotranspiration (ET) 258,000 133,900 -124,100 -48
Infiltration (1) 96,900 36,600 -60,300 -62
Runoff (RO) 151,900 336,300 184,400 121

NOTES:
1. Negative value indicates a decrease following development.

The proposed development is anticipated to increase the impervious surface area of the Site
catchments from approximately 11% under the existing conditions to approximately 68%
following development. This is anticipated to result in an estimated decrease in infiltration of
approximately 62% and increase in runoff of approximately 121%. Mitigation strategies are
discussed in Section 7.3.1.

6.0 Dewatering Review

The following sections provide a qualitative discussion of the potential dewatering and
permitting requirements for the project.

Final design details for site servicing, foundations, the elevator pit and stormwater management
pond were not available at the time of this review. Once available, MTE should be requested to
review the design and complete a quantitative dewatering assessment to confirm the findings
described herein.
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6.1.1 Foundations

It is understood that the proposed buildings will be constructed with spread or strip footings and
slab-on-grade floors. Footing depths are anticipated to be approximately 1.4 m BGS. The
approximate locations of the buildings are shown on Figure 10.

Given the shallow foundations used for slab-on-grade buildings, construction dewatering is not
anticipated to be required for their excavation.

6.1.2 Elevator Pit for Building A

It is understood that an elevator pit will be installed for Building A at the Site. The proposed
elevator pit will be located near MW107-20 (see Figure 4). A final design elevation for the
bottom of the pit was not yet available. For the purposes of the preliminary dewatering
assessment, it was assumed that the base of the elevator pit will be less than 4 m BGS.

Based on the assumed depth of the elevator pit and the observed subsurface conditions in that
area, proactive construction dewatering is not anticipated to be required during its excavation.
Nuisance dewatering of groundwater seepage may be required should the excavation
encounter sand/silt seams within the glacial till. Groundwater seepage from these sand/silt
seams should be adequately handled by pumping from properly constructed sumps and/or
interceptor trenches.

6.1.3 Services

The proposed development will be municipally serviced with piped water supply, storm and
sanitary sewers. Inverts for the watermain and sewers are assumed to be at conventional
depths of up to approximately 3 m BGS.

Based on the assumed depth of the service trench and the general subsurface conditions at the
Site, proactive construction dewatering is not anticipated to be required. Nuisance dewatering
of groundwater seepage will be required where trench excavations for the services encounter
sand/silt seams within the glacial till. Groundwater seepage from these sand/silt seams should
be adequately handled by pumping from properly constructed sumps and/or interceptor
trenches.

It is noted, however, that saturated granular deposits were encountered as interbeds within the
glacial till at variable depths and locations at the Site. Should any excavations encounter these
saturated granular deposits, temporary construction dewatering will be required to control
groundwater inflow from these deposits.

6.1.4 Stormwater Management Pond

The proposed development plan includes a lined SWM pond. The location of the proposed
SWM Pond is shown on Figure 10. The base of the SWM pond will be 251.5 m AMSL (WSP,
2021Db).

Based on proposed elevation for the base of the pond and the observed subsurface conditions
in the vicinity of the proposed SWM pond, granular deposits may be encountered near the base
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of the excavation in the southern and western areas of the pond. Further north and east,
granular deposits were not encountered at or above an elevation of 251.5 m AMSL.

Groundwater elevations at MW105-20, located in the vicinity of the proposed SWM pond, have
ranged from 250.60 to 250.70 m AMSL over the period of record. Given the muted groundwater
level response observed for the saturated granular deposits, groundwater levels may be similar
throughout the year. However, due to the limited groundwater level dataset, it is recommended
that the need for proactive construction dewatering during excavation of the SWM pond be
further assessed following the June quarterly groundwater level monitoring event.

In other areas of the excavation, nuisance dewatering of groundwater seepage may be required
where sand/silt seams are encountered within the glacial till. Groundwater seepage from these
sand/silt seams should be adequately handled by pumping from properly constructed sumps.

Based on the encountered subsurface conditions, it is our opinion that with appropriate staging
and scheduling considerations, the daily water taking volumes for nuisance dewatering within
open excavations should be less than the threshold of 50,000 litres per day (L/day) above which
a water taking permit is required. However, should excavations encounter the saturated
granular deposits interbedded within the glacial till, the daily water taking volumes may exceed
50,000 L/day and an Environmental Activity Sector Registration (EASR) would be required.

An EASR is required for temporary construction dewatering with daily pumping volumes greater
than 50,000 L/day, but less than 400,000 L/day. This is an online registration supported by
Water Taking and Discharge Plans prepared by a Qualified Professional (QP).

Given the aggressive timeline for construction, it is recommended that an EASR be obtained as
a precaution to avoid potential delays should these interbedded saturated granular deposits be
encountered during excavation. Obtaining an EASR also has the benefit of maintaining staging
and scheduling flexibility should large areas or multiple excavations require concurrent nuisance
dewatering.

At least two weeks should be allowed in the project schedule to prepare the supporting
documents and complete the online registration.

7.0 Impact Assessment

7.1.1 Water Supply Wells

Based on the MECP WWRs, there are eleven water supply wells within 500 metres of the Site.
Six of these wells are completed within deep confined overburden or bedrock aquifers. The
remaining five wells are large diameter bored or dug wells completed at shallow to intermediate
depths within the glacial till. These large diameter wells are anticipated to have low yields and
primarily rely on storage to meet supply demands. The approximate locations of the water
supply wells, as provided in the WWRs, are shown on Figure 4.
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7.1.2 Watercourses
Two watercourses were identified on-Site:

One permanent tributary of the West Humber River (Kilamanagh Creek) in the northeast
corner of the Site; and

One intermittent/ephemeral watercourse (Tributary ‘A’), flowing east through the central
portion of the Site.

The approximate locations of these watercourses are shown on Figure 4.

Although Kilamanagh Creek is designated as coldwater, given the low permeability of the
shallow sediments encountered in the adjacent boreholes (MW102-20 and MW103-20), as well
as the observed separation between the channel bed and groundwater levels at the Site, flow
within this watercourse is not anticipated to rely on groundwater contributions in the vicinity of
the Site.

Given the intermittent/ephemeral nature of Tributary ‘A’, combined with the low permeability of
the shallow sediments encountered in the nearby boreholes (MW101-20, BH117-20, BH123-20,
MW107-20, BH140-20 and MW104-20) and the observed separation between the channel bed
and groundwater levels at the Site, flow within Tributary ‘A’ is not anticipated to rely on
groundwater contributions in the vicinity of the Site.

7.1.3 Wetlands

As discussed in Section 2.5, the CEISMP identified wetland communities along the riparian
zone of Kilamanagh Creek. Based on the low permeability of the encountered glacial till and
apparent separation from groundwater, the hydrologic functions of the identified wetland
communities are not considered to be dependent on groundwater. It is anticipated that the
hydrologic function of these wetlands is primarily supported by runoff and poor drainage
conditions.

7.2.1 Temporary Construction Dewatering

It is anticipated that only nuisance dewatering of groundwater seepage from sand/silt seams
within the glacial till will be required during construction. The nuisance dewatering would likely
be completed using sumps and pumps and is not anticipated to have a significant impact on
nearby groundwater receptors.

In the event that construction dewatering is required to control groundwater inflow into
excavations for services or the stormwater management pond, the low yield large diameter
water supply wells located within approximately 250 metres of the Site may be susceptible to
well interference during temporary construction dewatering. The potential impact on these
water supply wells would be further assessed as part of the water taking permitting process.

Given that the identified watercourses and wetland community are not considered to be
dependent on groundwater, no impacts to these natural heritage features are anticipated as a
result of temporary construction dewatering of the excavations, if required.

No other groundwater related impacts are anticipated should construction dewatering be
required.
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7.2.2 Spills

The proposed construction will require the use of heavy machinery and equipment and, as such,
there is some potential for associated petroleum hydrocarbons, such as fuel or lubricants, to
impact the shallow groundwater.

These risks are readily minimized by:

implementing Best Management Practices (BMPs) for all refueling, fuel and lubricant
storage and equipment maintenance activities;

prohibiting refueling and maintenance activities within 30 m of any waterbody, if any; and
implementing a spill contingency plan during construction.

With the above control measures in place, the residual risk of spills potentially impacting shallow
groundwater is considered to be very low.

7.2.3 Water Supply Wells

Since proactive construction dewatering is not anticipated to be required, potential impacts to
water supply wells in the vicinity of the Site are anticipated to be limited to spills and vibrations
from heavy construction equipment. As discussed in Section 7.2.2, the risks from spills is
minimized by implementing BMPs for refueling and maintenance activities. Vibrations from
heavy construction equipment may disturb existing accumulated sediment in the bottom of the
well casing and/or scale from the walls of the casing temporarily resulting in an increase in Total
Suspended Solids (TSS). Poorly maintained water supply wells are generally more susceptible.

A door to door well inventory should be completed to confirm the locations and installation
depths of water supply wells in the immediate vicinity of the Site. A request should also be
submitted to the Municipality to confirm properties that are on a piped municipal water supply.

Following completion of the door to door well inventory, a monitoring and contingency plan
would be recommended for wells susceptible to interference during construction.

7.2.4 Soil Compaction

Compaction of soils by heavy machinery traffic during construction may reduce the infiltration
capacity of surficial soils. These impacts may be mitigated, at least partially, by implementing a
best practices Soil Management Plan (SMP) during clearing, grading and construction with the
goal to preserve or restore the pre-development infiltration capacity of the native soils and
subsoils in areas that will remain pervious following development. The SMP may include:

Allowing the proposed pervious areas to remain undisturbed, to the extent possible, and
protecting them from compaction during construction; and/or

Restoration of compacted subsoils following construction using a combination of de-
compaction treatments (e.g. ripping, scarification, tilling) and application of organic soil
amendments to increase the organic matter content.
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7.3.1 Infiltration and Runoff

Following development, the increase in the impervious surface area at the Site is anticipated to
decrease infiltration and increase runoff relative to the existing conditions.

Appropriate low impact development (LID) measures may mitigate the anticipated decrease in
post-development infiltration. Subject to site limitations, specific mitigation measures may
include:

Reduction of the amount of impervious surface area, where feasible;
Storage of precipitation for subsequent use to satisfy landscape irrigation requirements;
Topsoil thickening to provide additional storage;

Promote diffused infiltration of stormwater so that, where feasible, runoff from impervious
surfaces sheet flows over adjacent pervious surfaces that are managed to optimize
infiltration capacity;

Construction of bioretention cells and/or bioswales within proposed greenspaces,
boulevards or landscaped areas to allow for the diversion of overland flow and
subsequent infiltration, where feasible; and

Use of permeable pavements, where feasible (i.e., driveways, parking lots, sidewalks,
patios, etc.).

It is recommended that suitable LID mitigation measures be implemented to maintain
approximately 90% of the pre-development infiltration following development. Due to the low
permeability of the surficial glacial till, the proposed LID mitigation measures must be suitably
designed for use in fine-textured soils with percolation rates of less than 15 millimeters per hour
(mm/hr).

Design considerations for infiltration in low permeability soils include, but are not limited to:
Use of underdrains with storage reservoirs below the underdrain;
Longer drawdown periods and overflows;
Vertical orientation of storage to increase hydraulic head,;
Matric potential and groundwater mounding;

Compaction of soils within footprint of facility by heavy machinery during construction;
and

Decrease in infiltration performance over time and system maintenance requirements.

In-situ infiltration testing in areas considered for infiltration is highly recommended to assess
feasibility and provide a site-specific infiltration rate of the soils in those areas to inform the
design. The testing program should include profiling of infiltration rates with depth.

7.3.2 Groundwater Recharge

Though the Site is not considered to be an area of significant groundwater recharge, by
implementing appropriate LID mitigation measures to maintain approximately 90% of the pre-
development infiltration and implementing a SMP to mitigate the reduction in infiltration due to
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soil and subsoil compaction, no significant change in groundwater recharge is anticipated
following development.

7.3.3 Water Supply Wells

As discussed in Section 7.3.1, mitigation measures will be implemented to maintain
approximately 90% of the pre-development infiltration at the Site. As a result, no significant
change in the long-term available drawdown of existing water supply wells is expected as a
result of the proposed development.

7.3.4 Watercourses and Riparian Wetland

As discussed in Sections 7.1.2 and 7.1.3, the watercourses and riparian wetlands identified on-
Site are not considered to be dependent on groundwater. No groundwater related impacts to
these features are anticipated as a result of the proposed development.

The proposed development includes the realignment of the Tributary ‘A’ channel to along the
northwest and northeast property boundaries. The channel will continue to enter and exit the
Site at the existing locations and will follow the proposed setbacks along Kilamanagh Creek.

8.0 Conclusions

Based on the foregoing discussion, it is concluded that:

Stratigraphic conditions consist of low permeability glacial till deposits ranging in
composition from silt to clayey silt interbedded with saturated granular deposits ranging
in composition from sand and silt to gravelly sand.

Groundwater elevations within the confined granular deposits ranged from a maximum
of 252.34 m AMSL to a minimum of 243.79 m AMSL over the period of record.

Artesian conditions may be encountered in the saturated granular deposits.

Nuisance dewatering may be required during excavation to control groundwater
seepage from saturated sand/silt seams within the glacial till, where encountered.

Proactive construction dewatering is not anticipated to be required to facilitate
excavations for foundations and/or the elevator pit for Building A.

There is a risk of encountering saturated granular deposits, particularly in the southern
portion of the Site, that will require construction dewatering to facilitate excavation of the
SWM pond and servicing trenches.

The sampled groundwater exceeded the PWQO for dissolved Co, Fe and U suggesting
that groundwater pumped during construction dewatering is unlikely to meet the PWQO
for direct surface water discharge without some form of treatment.

The identified watercourses and associated riparian wetland are not considered to be
groundwater dependent.

If unmitigated, the increase in the impervious surface area at the Site following
development is anticipated to decrease infiltration by ~62% and increase runoff ~121%
relative to the existing conditions.
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The surficial soils may be susceptible to compaction by heavy machinery traffic during
construction, which may further reduce their infiltration capacity.

Nearby water supply wells may be susceptible to well interference due to heavy
construction equipment vibrations, spills and/or temporary construction dewatering, if
any.

No other significant impacts on groundwater receptors are anticipated as a result of the
proposed development or related construction activities.

9.0 Recommendations

It is recommended that:

The groundwater level monitoring program described above should be continued to
provide up to date groundwater levels for final design, approvals, permitting, tendering
and construction.

Additional water quality sampling be completed to confirm the results described above
and assess discharge options for pumped groundwater should construction dewatering
be required.

Given the aggressive timeline for construction, it is recommended that an EASR be
obtained as a precaution to avoid potential delays should the interbedded saturated
granular deposits be encountered during excavation and to maintain staging and
scheduling flexibility should large areas or multiple excavations require concurrent
nuisance dewatering.

To reduce the likelihood of construction dewatering being required, it is recommended
that excavations for the SWM pond and servicing trenches proceed during mid to late
summer when groundwater levels are generally at their lowest.

To identify nearby water supply wells that may be susceptible to well interference from
equipment vibrations, spills and/or temporary construction dewatering should it be
required, a door to door well survey should be undertaken for properties that are not
connected to a piped municipal water supply and are located within 250 metres of the
Site.

Based on the results of the door to door well inventory, a monitoring and contingency
plan should be developed for wells that are considered susceptible to interference during
construction.

A best practices SMP should be developed and implemented during clearing, grading
and construction with the goal to preserve or restore the pre-development infiltration
capacity of the native soils and subsoils in areas that will remain pervious following
development.

Suitable LID strategies should be implemented, where feasible, to mitigate the potential
decrease in infiltration following development and maintain at least 90% of the pre-
development infiltration.

A location-specific investigation of subsurface conditions and in-situ infiltration testing
should be carried out to support LID design.
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Post-development runoff contributions to Kilamanagh Creek and associated riparian
wetland communities should be similar to the existing conditions. Mitigation of thermal
impacts of the post-development runoff contributed to Kilamanagh Creek should be
included in the stormwater management design.

Post-development runoff contributions to Tributary ‘A’ should be similar to the existing
conditions.

Following completion of groundwater monitoring, the monitoring wells should be properly
abandoned in accordance with O.Reg. 903, as amended.

10.0 Limitations

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner consistent
with the level of care and skill ordinarily exercised by members of the Geoscience Consulting
profession practicing under similar conditions in the same geographic area where the services
are provided. No other warranty or representation expressed or implied as to the accuracy of
the information, conclusions or recommendations is included or intended in this report.

This report was completed for the sole use of the Tribal Partners (Canada) Inc. This report is
not intended to be exhaustive in scope or to imply a risk-free site. As such, this report may not
deal with all issues potentially applicable to the site and may omit aspects which are or may be
of interest to the reader.

In addition, it should be recognized that a discrete soil sample represents one distinct portion of
a site at the time it is collected, and that the findings of this report are based on conditions as
they existed during the time period of the investigation. The material in the report reflects our
opinions using the information available at the time the report was written. The soil and
groundwater conditions between and beyond the test holes may differ from those encountered
in the test holes. Should subsurface conditions arise that are different from those noted herein,
MTE should be notified to determine whether or not changes should be made as a result of
these conditions.

It should be recognized that the passage of time may affect the views, conclusions and
recommendations (if any) provided in this report because groundwater and soil conditions of a
property can change, along with regulatory requirements. All design details were not known at
the time of submission of this report and it is recommended that MTE be retained to review the
final design documents prior to construction to confirm they are consistent with our report
recommendations. Should additional or new information become available, MTE recommends
that it be brought to our attention in order that we may determine whether it affects the contents
of this report.

Any use which another party makes of this report, or any reliance on, or decisions to be made
based upon it, are the responsibility of such parties. MTE accepts no responsibility for liabilities
incurred by or damages, if any, suffered by another party as a result of decisions made or
actions taken, based upon this report. Others with interest in the site should undertake their
own investigations and studies to determine how or if the condition affects them or their plans.
The contractors bidding on this project or undertaking the construction should make their own
interpretation of the factual information and draw their own conclusions as to how subsurface
conditions may affect their work.
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The benchmark and elevations provided in this report are primarily established to identify
differences between the test hole locations and should not be used for other purposes such as,
planning, development, grading, and excavation.

All of which is respectfully submitted,
MTE Consultants Inc.
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Table 1: Summary of MECP Water Well Records

Nominal Stratigraphy
MECP UTM Coordinates (NAD83 Zone 17) Year Casing Drilling Well Well Water Water Total Interval Screened Static Pumping Test Depth to Description
Well No. Easting Northing Drilled Diameter Method Status Use Quality Found Depth Top Bottom Level Level Rate  Duration UnitBase Colour Material 1 Material 2 Material 3
(millimetres) (mBGS) (metres) (mBGS) (mBGS) (mBGS) (mBGS) (L/min) (hours) (m BGS)
7144410 597208 4846162 2010 51 Auger Dewatering Dewatering Fresh 75 15.0 135 15.0 - - - - 1. brown fill - -
18 wells in cluster 12.0 brown silt sandy clayey
15.0 brown silt sandy -
4901391 597373 4846080 1952 102 Cable Tool Water Supply Domestic Fresh 243 243 - - 9.1 213 15 4 18 brown clay - -
18.6 blue clay - -
243 grey shale - -
4906832 597281 4846119 1988 762 Boring Water Supply Domestic - 6.1 10.4 - - 4.0 9.1 11.4 1.0 0.3 brown loam hard -
76 brown clay hard -
104 red sand loose -
4904380 597762 4846752 1974 762 Boring Water Supply Domestic / Fresh 7.3 12.2 - - 18 6.7 53.0 1.0 0.3 brown topsoil - -
Stock 4.6 brown clay stones packed
73 grey clay stones packed
8.2 brown sand gravel & stones loose
12.2 grey clay sand & stones packed
7208388 611218 4904390 2013 1219 - Water Supply Not Used - - 2.4 - - 0.3 - - - 2.4 - fill clay -
4901393 597473 4846233 1954 102 Cable Tool Water Supply Domestic / Fresh 204 25.0 - - 7.6 25.0 7.6 - 0.6 - loam - -
Livestock 7.0 blue clay - -
119 - sand - -
204 blue clay gravel -
25.0 blue shale - -
4901392 597482 4846181 1952 102 Cable Tool Water Supply Domestic / Fresh 283 283 - - 12.2 12.2 60.6 20 134 previously dug - -
Livestock 240 clay stoney - -
274 gravel sandy - -
28.3 gravel - - -
7179460 597442 4845924 2011 - - - - - - - - - - - - - - - - - -
7190535 597449 4845926 2012 - - Abandoned - Other - - - - - - - - - - - - - - -
7208389 597231 4846122 2013 914 - Abandoned - Other - - - - - - - - - - - - - - -
7238067 597137 4846297 2015 52 Boring Observation Wells Monitoring - - 7.6 4.6 76 - - - - 21 brown fill sand loose
7.6 grey clay silt packed
4902136 597806 4847006 1950 152 Cable Tool Abandoned - Supply - - - 229 - - - - - - 0.9 - loam clay -
4.0 - clay boulders -
79 - gravel - -
9.4 - clay - -
143 - clay boulders -
16.2 - clay sand -
229 - sand clay -
7340779 597162 4846356 2019 127 - Abandoned - Other - 11.6 - - - - - - - - - - - -
7045031 597389 4846327 2007 102 - Abandoned - Other - - - - - - - - - - - - - - -
7134522 597418 4846421 2009 900 - Abandoned - Other - - - 4.6 - - - - - - - - - - -
7140280 597248 4846152 2009 - - - - - - - - - - - - - - - - - -
7153803 597208 4846162 2010 51 - Abandoned - Other Dewatering - - 15.0 - - - - - - 1.0 - fill - -
18 cluster 12.0 - silt clayey sandy
15.0 - silt sandy -
7235928 597250 4846104 2015 102 - Abandoned - Other Not used - - 18.9 - - 14.6 - - - - - - - -
7261439 597117 4845970 2015 - - - - - - - - - - - - - - - - - -
7316570 597249 4846221 2018 - - - - - - - - - - - - - - - - - -
7103744 597340 4846147 2008 127 Boring Observation Wells Not Used - 10.0 10.8 - - - 10.0 - - 0.3 brown loam - -
5.0 brown clay silty till
10.8 grey clay silty il
7107864 597204 4840245 2008 133 - Abandoned - Other - - - 19 - - - - - - - - - - -
7107865 597231 4846269 2008 106 - Abandoned - Other - - - 4.6 - - - - - - - - - - -
7238062 596533 4846879 2015 52 Boring Observation Wells Monitoring - - 76 4.6 76 - - - - 15 brown fill - loose
31 brown sand silt loose
7.6 grey clay silt packed
7238068 596233 4847168 2015 52 Boring Observation Wells Monitoring - - 76 4.6 76 - - - - 21 brown fill sand loose
7.6 grey clay silt packed
4904366 596182 4846773 1974 127 Rotary Water Supply Domestic / Fresh 229 26.2 235 26.2 15.2 155 37.8 20 137 grey clay stones -
Stock 229 grey sand silt -
26.2 - sand gravel -
4903798 596215 4847003 1971 762 Boring Water Supply Industrial Fresh 18.3 18.3 - - 14.6 18.3 18.9 - 0.3 brown loam - -
4.9 brown clay stones -
18.3 grey clay silt stones
7294666 596291 4847111 2016 51 Auger Observation Wells Monitoring - 6.1 10.7 6.1 10.7 - - - - 6.1 grey silt clay hard
7255231 596200 4847193 2015 51 Rotary Observation Well Monitoring - 6.1 6.1 4.6 6.1 - - - - 1.8 brown sand gravel hard
3.7 brown sand silt hard
6.1 grey silt sand hard
7280851 596835 4846550 2016 51 Auger Observation Wells Monitoring - - 15.2 - - - - - - 15.2 brown sand - -
4903209 596270 4846770 1969 168 - - - Fresh 427 432 - - 16.5 32.0 19 4.0 17.7 - previously drilled - -
274 - sand - -
329 - gravel sand -
43.2 grey shale - -
4901349 596256 4846800 1966 762 Boring Water Supply Domestic Fresh 131 177 - - 131 - 3.8 - 15 brown loam clay -
13.1 grey clay stones -
17.7 - sand - -
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Table 1: Summary of MECP Water Well Records

Nominal Stratigraphy
MECP UTM Coordinates (NAD83 Zone 17) Year Casing Drilling Well Well Water Water Total Interval Screened Static Pumping Test Depth to Description
Well No. Easting Northing Drilled Diameter Method Status Use Quality Found Depth Top Bottom Level Level Rate  Duration UnitBase Colour Material 1 Material 2 Material 3
(millimetres) (mBGS) (metres) (mBGS) (mBGS) (mBGS) (mBGS) (L/min) (hours) (m BGS)
7102150 596903 4846766 2008 50 Boring Observation Well Not Used - - 6.1 - - - - - - 6.1 brown silt sand -
4901397 596587 4846692 1964 127 Boring Water Supply Domestic Fresh 30.5 34.1 - - 14.6 30.5 151 4.0 55 brown clay - -
155 blue clay - -
29.6 - sand silt -
34.1 blue shale - -
7294665 596257 4847157 2016 51 Auger Observation Well Monitoring - 9.1 13.7 9.1 13.7 - - - - 9.1 grey silt clay soft
4901396 596502 4846761 1962 168 Boring Water Supply Livestock Fresh 16.8 213 18.9 213 9.4 18.9 15.1 20.0 4.9 brown clay - -
10.7 blue clay - -
119 blue clay soft -
16.8 - sand - -
213 - sand - -
7130987 596372 4847110 2009 112 - Abandoned - - - 245 - - 11 - - - - - - - -
7140375 596854 4846531 2009 - - - - - - - - - - - - - - - - - -
7200531 596890 4846273 2013 - - - - - - - - - - - - - - - - - -
7208839 596893 4846242 2012 51 Rotary - - - - 4.6 3.0 4.6 - - - - - - - - -
7208840 596907 4846254 2012 51 Rotary Observation Well Monitoring - - 7.6 4.6 7.6 - - - - - - - - -
7208841 596890 4846280 2012 51 Rotary Observation Well Monitoring - - 7.6 4.6 7.6 - - - - - - - - -
7326244 596304 4846887 2018 - - Abandoned - Other - - - - - - - - - - - - - - -
7326243 596186 484728 2018 - - Abandoned - Other - - - - - - - - - - - - - - -
Notes:

GorONE

Table to be read in conjunction with accompanying report.
Well records queried electronically from Ontario Ministry of the Environment, Conservation and Parks in December 2020.
- indicates this information was not provided in the well record.

Refer to Figure 2 for well locations.

'm BGS' defined as metres below ground surface.
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Table 2: Summary of Single Well Response Tests

Monitoring Well Screened Interval Hydrostratigraphy Stratigraphic Description Test K Geometric Mean, K

[m BGS] (m/s) (m/s)
Falling Head 1 2.6E-06
; Rising Head 1 3.2E-06

MW101-20 11.1-12.0 Confined Aquifer ~ 4€NSE 9rey SAND, trace silt and clay 3.E-06
very dense grey SAND AND SILT, trace clay and gravel Falling Head 2 3.0E-06
Rising Head 2 3.6E-06
; Falling Head 1 1.2E-07

MW103-20 107-12.2 Aquitard very sltlll to hard grey SANDY CLAYEY SILT, trace to some 2 E.07
grave Rising Head 1 2.6E-07
Falling Head 1 2.2E-06

MW105-20 6.6-8.1 Confined Aquifer dense brown to grey SAND, trace to some silt 2.E-06
Rising Head 1 1.7E-06
Falling Head 1 8.5E-06
Rising Head 1 1.1E-05

MW108-20 11.3-12.8 Confined Aquifer dense to very dense grey SAND, trace silt 1.E-05
Falling Head 2 9.4E-06
Rising Head 2 1.1E-05

Notes:

1. Table to be read in conjunction with accompanying report.

2. K values provided in metres per second (m/s).

3. Screened intervals provided in metres (m) below ground surface (BGS).
4. Refer to Figure 4 for well locations.

5. Refer to Borehole Logs for installation details.
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Table 3: Summary of Manually Measured Groundwater Elevations

Ground . 2020-11-13 2020-11-19 2020-11-23 2020-11-30 2020-12-14
Surface Top of F'pe
Well ID . Elevation
Elevation (mAMSL) | WaterLevel | Elevation | WaterLevel [ Elevation | WaterLevel | Elevation | WaterLevel [ Elevation | WaterLevel | Elevation
(m AMSL) (m BTOP) (m AMSL) (m BTOP) (m AMSL) (m BTOP) (m AMSL) (m BTOP) (m AMSL) (m BTOP) (m AMSL)
MW101-20 258.43 259.46 8.11 251.35 8.14 251.32 8.16 251.30 - - 8.11 251.35
MW102-20 257.15 257.93 11.90 246.03 11.49 246.44 - - 11.43 246.50 11.03 246.90
MW103-20 254.31 255.25 8.76 246.49 6.38 248.87 - - 7.05 248.20 5.18 250.07
MW104-20 254.52 255.35 11.05 244.31 11.11 244.24 - - 10.98 244.37 11.06 244.29
MW105-20 256.04 256.92 6.24 250.67 6.24 250.68 6.28 250.64 - - 6.27 250.64
MW106-20 257.86 257.77 6.58 251.19 6.59 251.18 - - 6.61 251.16 6.64 251.13
MW107-20 256.48 257.31 9.34 247.96 9.39 248.04 - - - - 9.26 248.05
MW108-20 261.27 262.20 9.92 252.28 10.00 252.20 9.98 252.22 - - 10.00 252.20
SG1 - 259.25 - - 1.22 258.03 - - - - 1.18 258.07
SG2 - 253.54 - - 1.43 252.11 - - - - 1.19 252.35
SG3 - 255.35 - - 1.21 254.14 - - - - 1.15 254.19
P1 252.57 253.34 - - 1.43 251.91 - - - - 0.95 252.38
Notes:

1. Table to be read in conjunction with accompanying report.
2. See Borehole Log for installation details.

3. Dates are provided in Standard International (Sl) format (i.e., yyyy-mm-dd).
4. Water Levels provided in metres (m) below top of pipe (BTOP).

5. Elevations are provided in metres (m) above mean sea level (AMSL).

6. Reference elevations surveyed by MTE November 25, 2020 relative to geodetic datum.
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Table 4: Analytical Results for RCAP Comprehensive in Groundwater and Surface Water

Sample Location MW101-20 MW105-20 SG2
Sample Name MW101-20 MW105-20 SG2
) PWQO Lab Job # C0ov1545 C0ov1545 C0oVv1545
Parameters Unit RDL Criteria Laboratory ID OFV696 OFV697 OFV695
Sampling Date 20-Nov-2020 20-Nov-2020 20-Nov-2020
Well Screen Interval (m bgs) 11.1-12.0 6.6-8.1 NA
Maximum Concentration
Calculated Parameters
Anion Sum me/L NA NV 23.1 13.4 23.1 8.83
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 1.0 NV 470 280 470 270
Calculated TDS mg/L 1.0 NV 1300 740 1300 480
Carb. Alkalinity (calc. as CaCO3) mg/L 1.0 NV 3.6 1.7 2 3.6
Cation Sum me/L NA NV 255 13.8 255 9.08
Hardness (CaCO3) mg/L 1.0 NV 900 610 900 370
lon Balance (% Difference) % NA NV 4.88 1.17 4.88 1.38
Langelier Index (@ 20C) NA NA NV 1.17 0.946 1.13 1.17
Langelier Index (@ 4C) NA NA NV 0.921 0.699 0.885 0.921
Saturation pH (@ 20C) NA NA NV 6.98 6.87 6.52 6.98
Saturation pH (@ 4C) NA NA NV 7.23 7.12 6.76 7.23
Inorganics
Alkalinity (Total as CaCO3) mg/L 1.0 NV 470 280 470 280
Conductivity umho/cm 1.0 NV 2200 1400 2200 840
Dissolved Chloride (CI-) ug/L 1000 - 4000 NV 360000 210000 360000 85000
Dissolved Organic Carbon mg/L 0.40 NV 5.4 2.2 4.4 5.4
Dissolved Sulphate (SO4) mg/L 1.0 NV 160 88 160 42
Nitrate (N) mg/L 0.10 NV 2.02 <0.10 2.02 0.29
Nitrate + Nitrite (N) mg/L 0.10 NV 2.12 <0.10 2.12 0.29
Nitrite (N) mg/L 0.010 NV 0.101 <0.010 0.101 <0.010
Orthophosphate (P) mg/L 0.010 NV 0.035 <0.010 <0.010 0.035
pH pH NA 6.5:8.5 8.15 7.82 7.65 8.15
Total Ammonia-N mg/L 0.050 NV 0.16 0.16 0.12 0.068
Metals
Dissolved Aluminum (Al) ug/L 4.9 NV 56 56 <4.9 <4.9
Dissolved Antimony (Sb) ug/L 0.50 20 < 0.50 <0.50 <0.50 <0.50
Dissolved Arsenic (As) pg/L 1.0 100 2.6 2.6 <1.0 <1.0
Dissolved Barium (Ba) pg/L 2.0 NV 200 200 150 54
Dissolved Beryllium (Be) ug/L 0.40 11 < 0.40 <0.40 <0.40 <0.40
Dissolved Boron (B) ug/L 10 200 160 25 160 22
Dissolved Cadmium (Cd) ug/L 0.090 0.2 < 0.090 <0.090 <0.090 <0.090
Dissolved Calcium (Ca) ug/L 200 NV 250000 160000 250000 110000
Dissolved Chromium (Cr) ug/L 5.0 NV < 5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) ug/L 0.50 0.9 2.1 0.63 2.1 <0.50
Dissolved Copper (Cu) pg/L 0.90 5 2.2 <0.90 2.2 <0.90
Dissolved Iron (Fe) pg/L 100 300 1700 1700 <100 <100
Dissolved Lead (Pb) ug/L 0.50 5 < 0.50 <0.50 <0.50 <0.50
Dissolved Magnesium (Mg) ug/L 50 NV 67000 52000 67000 22000
Dissolved Manganese (Mn) ug/L 2.0 NV 1600 110 1600 14
Dissolved Molybdenum (Mo) pg/L 0.50 40 3.1 2.6 3.1 <0.50
Dissolved Nickel (Ni) pg/L 1.0 25 4.6 1.6 4.6 <1.0
Dissolved Phosphorus (P) ug/L 100 NV < 100 <100 <100 <100
Dissolved Potassium (K) ug/L 200 NV 5600 3900 5600 3500
Dissolved Selenium (Se) ug/L 2.0 100 < 2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) ug/L 50 NV 9800 9800 7900 5100
Dissolved Silver (Ag) ug/L 0.090 0.1 < 0.090 <0.090 <0.090 <0.090
Dissolved Sodium (Na) ug/L 100 NV 170000 34000 170000 39000
Dissolved Strontium (Sr) ug/L 1.0 NV 590 380 590 270
Dissolved Thallium (T1) ug/L 0.050 0.3 0.055 <0.050 0.055 <0.050
Dissolved Titanium (Ti) ug/L 5.0 NV < 5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) ug/L 0.10 5 5.3 0.44 5.3 0.7
Dissolved Vanadium (V) pg/L 0.50 6 < 0.50 <0.50 <0.50 <0.50
Dissolved Zinc (Zn) pg/L 5.0 30 < 5.0 <5.0 <5.0 <5.0

Notes:

Criteria for Provincial Water Quality Objectives "PWQQ" (Feb. 1999)
Bold - Exceeds Criteria

-" - parameter not analyzed

m bgs - Metres below ground surface

RDL - Reported detection limit

NV- No Value

NA - Not Applicable

< - Less than the Reporting Detection Limit

Hg/L- Micro-grams per Litre

10. mg/L - Milligrams per Litre

11. umho/cm - Micromhos per Centimeter

12. me/L - Milliequivalent per Litre

©CoNo,hONE
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Appendix A

Concept Plan
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