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1 INTRODUCTION

Thurber Engineering Ltd. (Thurber) was retained by R.V. Anderson Associates Limited to prepare
a hydrogeological investigation in support of the Class Environmental Assessment (Class EA)
and Preliminary Design for stormwater management/drainage improvements of Highway 50 in
the Town of Caledon, Ontario. The limits of the project are from Mayfield Road to Healey Road
for a total length of approximately 2.4 km (the Site) and are shown on Drawing 1 in Appendix A.
A recent condition assessment of the drainage infrastructure along the Site has identified the
need for the rehabilitation of 17 entrance culverts (and crossings) on the east and west sides of
Highway 50 within the Site limits.

The purpose of the investigation was to establish baseline ological conditions along the
alignment in support of the class EA and preliminary i subsurface investigation,
including characterization of the soil and ground
potential construction dewatering needs is inclu
potential mitigation measures.

A geotechnical investigation was completed the hydrogeological investigation.
The results of the geotechnical invegfigation orted under separate cover and should be
read in conjunction with this repor,

rmance of its professional services is subject to

It is a condition of this report that
' d Conditions.

the attached Statement Q

2 BACKGROU

2.1 Site and Project D€

This section of Highway 50 between Mayfield Road and Healey Road presently consists of a five-
lane urban roadway with two lanes in the north bound direction, two lanes in the southbound
direction, and a central turning lane. Concrete curbs and gutters abut the paved lanes on both
sides of the road and shallow ditches lay beyond the curb on both sides.

A recent condition assessment of the road’s drainage infrastructure has confirmed the need for
rehabilitation of 17 entrance culverts (and crossings) on the east and west side from McEwan
Drive to Mayfield Road. Construction elements may include low impact development (LID)
features such as infiltration trenches or bioswales, storm sewers, culverts (assumed to be non-
structural) and site grading.



The land use adjacent to the corridor is a mix of industrial and commercial properties, with a few
residential properties located on the eastern side at the southern end of the site.

2.2 Topography and Drainage

The Site is located within the Humber River Watershed and falls under the jurisdiction of the
Toronto Region and Region Conservation Authority (TRCA). The regional topography slopes
southeasterly toward Humber River, and eventually drains into Lake Ontario. A regional
topographic map is presented on Drawing 2 in Appendix A.

Ground elevation at the Site range from about 248 m in the ern portion of the Site near
Healey Road to approximately 226 m near Mayfield Road j southern portion of the Site.
Overland flow drainage at the Site generally follows the egi raphy toward the adjacent
watercourse.

2.3 Physiography
A review of the physiographic regions of so indicated that the north portion of the
Site is primarily located within the physiograp

of the Site is located within the Peel Plain ph egion. The South Slope is typically a
drumlinized area consisting of are ' ) aeolian sand deposits underlain by glacial
deposits, primarily till. The peel g# ' region is a relatively flat tract of soils that are
predominantly clay with localized am armeoam. The underlying material of the plain is a till
containing shale and limg gts. (Chapman and Putnam, 1984). A physiographic map

2.4 Regional Geolog)

The current understanding ONgE regional geological and hydrogeological conditions was based
on scientific work conducted by the geological and hydrogeological Information from Ontario
Geological Survey (OGS), and available information from the TRCA.

The surficial geology across the Site primarily consists of clay to silt-textured till that was derived
from glaciolacustrine deposits or shale. Drawing 4 in Appendix A illustrates the regional surficial
geology for the Site.

The bedrock underlying the Site consists of the Georgian Bay Formation, typically consisting of
shale and limestone. The bedrock surface in the area is expected to be at approximate elevation
of 110 m. A bedrock geology map is presented on Drawing 5 in Appendix A.
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A regional north to south geologic cross section along the Main Humber River is provided on
Drawing 6 in Appendix A. Based on a review of the regional cross section, the following units
overlie the bedrock:

X Recent Sediments;

x Halton Till (Aquitard);

x Oak Ridges Aquifer Complex (Aquifer);
x Newmarket Till (Aquitard);

x Thorncliffe Formation (Aquifer);

X Sunnybrook Drift (Aquitard), and

X Scarborough Formation (Aquifer)

The Halton Till is the uppermost overburden unit acro Site and it consists of silt to silty clay
with occasional gravel. Groundwater flow ing§ generally vertically downward, with
the exception of localized areas where the u LEYs are artesian.

¥nts generally decreases with distance from the
Oak Ridges Moraine (Ofg vater flow in this unit is influenced by topography and

The lower contact of the © sits on the Newmarket Till that acts as a regional aquitard
separating the ORM from underlying Thorncliffe formation. Groundwater flow in this unit is
predominantly downward, with the leakage to the underlying Thorncliffe Formation.

The Thorncliffe formation is comprised of glaciofluvial deposits containing silt, sand and clay
deposits. Groundwater flow is generally south towards Lakes Ontario.

The Sunnybrook Drift aquitard separates the Thorncliffe aquifer from the underlying Scarborough
Aquifer. This unit thins in the western portion of the watershed.

The Scarborough Formation is composed of clay, silt, and sand sediments in a deltaic sequence.
This unit is mostly found within bedrock valleys and is a very significant unit as the overall
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transmissivity of the Scarborough aquifer is high within the valley system. The groundwater flows
to the south towards Lake Ontario.

2.5 Groundwater Users

A search of the Ministry of Environment, Conservation and Parks (MECP) well records database
conducted for a 500 m radius around the Site returned a total of 115 records (Drawing 7 in
Appendix A). Based on the well records, the majority of the nearby wells are listed as water supply
wells (40 records). Although it is Thurber’'s understanding that an existing watermain is located
on the eastern side of HWY 50, it is possible that some residences are not connected to the
municipal water supply system. A detailed table summarizing data provided from MECP’s
database is provided in Appendix B.

A search conducted in August 2020 identified no activ,
500 m of the Site.

e Water (PTTWSs) within

2.6 Environmental Features
jte is not located within Wellhead
harge Areas (SGRAs) and Highly
As lie just southeast of the intersection of
ated within the TRCA regulated areas.

Based on regional-scale source protection
Protection Areas (WHPASs), Significant Gro
Vulnerable Aquifers (HVAs). Howges

A search of the Ministry of Natural Resources and Forestry (MNRF) online mapping returned no
significant heritage features, including Areas of Natural and Scientific Interest (ANSIs), wetlands,
or Environmentally Sensitive Areas (ESAs), within 1 km of the Site. The natural features located
within a 1 km buffer of the Site are illustrated on Drawing 8 in Appendix A.

Roadside ditches and/or swales generally existed along both sides of the Site alignment. The
ditches were covered with grass, vegetation and shrubs; however, gabion stones lined portions
of the east ditch at culvert or head wall inlets and outlets.
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3 INVESTIGATION

The current understanding of the local geological and hydrogeological environment of the Site is
based on the geotechnical investigation and the hydrogeological investigation conducted by
Thurber.

3.1 Geotechnical Investigation

Thurber conducted a geotechnical investigation at the Site in March and April 2020 (Thurber,
2020). Twenty-five boreholes were drilled to depths of 3.6 to 4.4 m. The geotechnical borehole
logs were used to understand local geology of the Site. Record orehole sheets are provided
in Appendix C and borehole location plans are provided in Ap

20.

3.2 Hydrogeological Investigation

The monitoring wells were easure groundwater levels, collect samples for groundwater
guality analyses, and estima e hydraulic conductivity of the screened units. Monitoring well
details are summarized in Table 1.

Table 1 — Monitoring Well Details

Ground Well Screen
el Elevation WL [P Diameter Length Screen Unit
No. (m)
(m) (mm) (m)

BH20-02 226.9 3.95 51 1.5 Silty clay (Till)

BH20-06 231.0 3.92 51 15 Silty clay (Till)

BH20-08 233.0 3.90 51 1.5 Silty clay (Till)

BH20-12 237.4 3.43 51 1.5 Sand (Fill)
Client: R.V. Anderson Associates Date: October 07, 2020
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BH20-16 239.7 3.92 51 1.5 Silty clay (Till)
BH20-19 242.4 3.72 51 1.5 Silty clay (Till)
BH20-20 243.0 3.89 51 1.5 Silty clay (Till)
BH20-24 245.9 3.81 51 1.5 Silty clay (Till)

Groundwater Levels

Groundwater levels in the monitoring wells were measured manually between May 26, 2020, and
August 24, 2020, as summarized in Table 2.

Table 2 — Measured Groundwater Levels i joring Wells

May 26, 2020 June 9, 2020 June 11, 20 August 24, 2020
Well ID Depth | Elev. Depth Elev. Deg Depth Elev.

(m) (m) (m) (m) (m) (m)
BH20-02 3.25 | 223.65 NM 3.23 223.67
BH20-06 3.01 | 227.99 NM 3.01 227.99
BH20-08 2.99 | 230.01 2.82 230.18 2.94 230.06
BH20-12 2.83 | 2345 ' NM NM 3.08 234.32
BH20-16 3.05 M 2.89 236.81 3.07 236.63
BH20-19 2.14 NM NM NM 2.13 240.27
BH20-20 1.0 . 241.95 NM NM 1.08 241.93
BH20-24 2.23 2 . 243.46 NM NM 2.24 243.66

NM: Not Measured

The water level elevations in the monitoring wells ranged from 223.65 m to 243.67 m. The highest
groundwater level (Elev. 243.67 m; depth 2.23 m) was measured in BH20-24 and the lowest
water level (Elev. 223.65 m; depth 3.25 m) was measured in BH20-02.

Based on our conceptual understanding of the local hydrogeology, the monitoring wells are
considered to be screened within the unconfined overburden and the water levels recorded from
the monitoring wells are interpreted to be representative of the shallow groundwater table.
Groundwater levels collected on August 24, 2020 indicated that shallow groundwater flows from
northwest to southeast toward the tributary of Humber River, following local topography.
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Hydraulic Conductivity

Single-well response tests (slug tests) were conducted between June 9, 2020 and June 17, 2020
in four selected monitoring wells. Falling head tests were carried out to estimate the in-situ
hydraulic conductivity (K) of the screened overburden materials. Hydraulic conductivity estimates
were obtained using the Hvorslev method (1951). Estimated K values are presented in Table 3.
The slug test analyses are presented in Appendix D.

Table 3 — Estimated Hydraulic Conductivities

Bottom of Top of Screen Hydraulic
Well ID Screen Elevation Elevation Conductivity (K)
(m) (m) (m/s)
20-08 229.10 230.63 1.1x 108
20-16 235.78 237.30 1.1x 107
20-20 239.11 240.64 5.2 x107
20-24 242.09 9.8 x 1010

materials range from 9.8 x 101 m/s to 5.2 x
ck for the well at Borehole 20-20 was within
silty clay fill and may have res0
geometric mean of the slugge cted solely in the silty clay till is 1.1 x 108 m/s.

Infiltration Teg@®g for LINM\ppli€ations

Guelph Permeameter tcRga onducted at nine locations on the grass boulevards on the
west side of Highway 50 ad o0 the selected drilled boreholes. The locations of the boreholes
are shown on Drawing 9 in Appendix A.

For each infiltration test, a hole was augered using a 6 cm diameter hand auger to a depth of
between 30 cm and 60 cm. Infiltration tests were performed in the hole using a Guelph
Permeameter. The device maintains a constant water column in the hole using the Marriott
Principle. The water that infiltrates into the ground is replenished by the Guelph Permeameter
reservoir and the rate of water level drop in the reservoir is indicative of the infiltration rate into
the hole. The infiltration rate is estimated by measuring the change in water level in the Guelph
Permeameter reservoir once steady state is reached as indicated by a minimum of three
consecutive intervals with the same or similar change in water level. The field saturated hydraulic
conductivity (Kss) calculations and results are presented in Appendix E.
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The saturated hydraulic conductivity measured using the Guelph Permeameter was converted to
an infiltration rate (T) for the purpose of designing the infiltration measures. The approximate
relationship presented in the Low Impact Development Stormwater Management Planning and
Design Guide (TRCA and CVC, 2010) was used for the conversion, as follows, where Kss is in
cm/s and T is in mm/hr:

-UE 6 x 10?55x 6];7:7

The surface materials at the Site are mainly sand fill with some silt and gravel, with an estimated
saturated hydraulic conductivity range between 2.7 x 10° c and 1.8 x 102 cm/s. The
corresponding infiltration rate for the sand fill ranged betwee mm/hr and 101 mm/hr with a
corresponding geometric mean infiltration rate of 72 m infiltration rate values are
generally high and reflect the high content of sand a hallow fill at the Site. A
summary of the results is provided in Table 4.

Table 4 — Estimated Saturated Hydraulic Con ity and Infiltration Rate

h f'a:jur:jﬁg Infiltration
Test ID Test(n[z;apt Materi Cor¥ ductivity Rate
(cm/s) (mm/hr)
Test 20-02 0.56 1.1x103 88
Test 20-06 0.48 7.8 x10*% 80
Test 20-08 and (Fill) 1.8x 103 101
Test 20-12 Sand (Fill) 1.7 x 103 99
Test 20-14 and and Silt (Fill) 2.4 x10* 59
Test 20-18 Sand (Fill) 2.7x0° 43
Test 20-20 Sand (Fill) 5.4 x10* 73
Test 20-22 Sand (Fill) 3.9x10* 66
Test 20-24 0.3 Sand (Fill) 2.9 x10* 61

As previously described in Section 3.2.2, the geometric mean of hydraulic conductivity of the silty
clay till was 1.1 x 10® m/s. The converted infiltration rate is 14 mm/hr. As expected, locations
underlain by till deposits exhibited lower infiltration rates than locations underlain strictly by the
more permeable sand fill.
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Based on a review of the estimated infiltration rates provided above, the estimated infiltration
rates for the sand fill were higher than the 15 mm/hour threshold recommended in the stormwater
Management Planning and Design Manual, which indicates the fill materials at the Site may be
suitable for implementation of infiltration Best Management Practices (BMPs). However, the
feasibility for implementing infiltration LIDs within the silty clay till materials is limited due to the
low infiltration rate associated with the silty clay till.

For design purposes, if the LID measures can be placed in a location where there is 1.5 m or
more of sand fill below the base, then a safety correction factor of 2.5 would apply and the typical
design infiltration rate would be approximately 29 mm/hr (72 m divided by 2.5). If the base is
in sand fill but silty clay till is within 1.5 m of the base, then a correction factor of 4.5 would

typically apply because the silty clay till infiltration rate is aller than that of the sand
fill. In this case a design infiltration rate of 16 mm/hr w hr divided by 4.5). If the
LIDs are proposed to be installed within the silty cl Is, the estimated infiltration rates
should be divided by a safety correction factor of 2.5 ate the design infiltration rate, which

in this case would be approximately 5.6 mm/jg

A review of the analytical restlts indicated that all groundwater samples exceeded the storm
sewer discharge criteria for total suspended solids (TSS) and manganese. The samples collected
from Boreholes 20-24 and 20-16 also exceeded the storm sewer discharge criteria for total
Kjeldahl Nitrogen. All other tested parameters met the Peel Storm Sewer Use By-Law criteria.

The groundwater sample collected from Borehole 20-16 exceeded the By-Law 53-2010 criteria
for sanitary sewers for TSS. All other analyzed parameters met the applicable water quality
criteria.

Based on conditions typically encountered for open excavations in till, it is expected that
groundwater would require treatment prior to direct discharge into surface water or any sewers.
Treatment to remove suspended sediment and associated metals, and possible adjustment of

Client: R.V. Anderson Associates Date: October 07, 2020
File No.: 28262 Page: 9 of 17
E file: 28262 HWY 50 HydroG Draft3.2



temperature if discharging to surface water, would likely be the minimum requirements. Where
feasible, it is recommended that groundwater should be discharged at least 30 m away from any
surface water bodies.

Pre-treatment of dewatering discharge will be the responsibility of the dewatering contractor to
ensure that the quality of the dewatering discharge effluent meets applicable discharge criteria.
Should the dewatering discharge be contaminated such that the groundwater cannot be treated
to the appropriate water quality criteria, the dewatering contractor shall be responsible for
transporting the contaminated groundwater off-site for disposal at an appropriate licensed facility.

4 DEWATERING ASESSMENT

ble at the Site, it is anticipated that
ction of culverts or improvement to the storm

minimal dewatering will be requiregfpor
drainage infrastructure. It is antj @ ‘ ay be perched locally within the sand fill and

The Zone of Influence (ZOI) from the edge of any excavations in the silty clay till is anticipated to
be localized and less than 10 m.

If the detailed investigation indicates that dewatering is required, then the estimated budgeted
peak flow rate will determine the type of water taking permission that is required. If the budgeted
peak water taking rate is greater than 50,000 L/day but less than 400,000 L/day, then registration
on the Environmental Activity and Sector Registry (EASR) is required, and a Water Taking Plan
and Water Discharge Plan are required. If the flow rate exceeds 400,000 L/day, then a Category
3 PTTW must be applied for and obtained from MECP. The application must include a
Hydrogeological Study in accordance with permit requirements.
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Water that is removed from excavations for dewatering must be discharged or disposed of in
accordance with current regulations, whether to the natural environment or to a sewer system.
The Water Discharge Plan in the case of an EASR registration or the PTTW and associated
Hydrogeological Study will specify conditions on the discharge of the groundwater to the
environment.

5 IMPACT ASSESSMENT

Lowering of the shallow groundwater level could potentially reduce the groundwater discharge to
nearby natural environmental features and ground water users, gnd could potentially result in
settlement or ground loss, although the likelihood of signific Impacts is low due to the low
hydraulic conductivity of the silty clay till. Any potential im ing construction dewatering
are expected to be temporary in nature. These potential 4 er, need to be monitored
and managed to minimize impact.

During the detailed design, a dewatering assessm
potential need for construction dewatering
rates and volumes as well as the potential
completed as part of hydrogeologicalg

ould be completed to evaluate the
ation of structures and dewatering
evestimated. These efforts would be
or detailed design and will assess potential
e mitigation measures.

e anticipated ZOlI is less than 10 meters and
minimal construction dey ' ired for the Site. Potential impacts associated with the

X Impacts to Surfd and the Natural Environment : Excavations have some
potential to reduce tindwater contributions to surface water bodies and natural
environmental features if within the ZOIl and open for extended periods. However,
considering the low hydraulic conductivity, the slow rate of drainage within the silty clay
till and the small ZOl, there is not expected to be a discernible decrease in water
contribution to surface water or the natural environment.

X Impacts to Groundwater Users: No domestic well users are located within the ZOlI;
therefore, impacts to groundwater users are not expected. However, the ZOI should be
re-assessed during detailed design to determine whether a private well survey is
warranted.

X Geotechnical Impacts: The lowering of groundwater levels can induce ground settlement
due to an increase in the effective stress. At the proposed excavations, ground
settlements associated with the dewatering activities are anticipated to be minor based
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on the anticipated groundwater drawdowns discussed in this report; however, an
assessment of settlement potential should be completed during detailed design, prior to
construction. Also, dewatering through the use of poorly designed wells and extraction
systems may draw in silt and sand and cause ground loss; however, the low hydraulic
conductivity of the silty clay till and the shallow anticipated excavation depths are not
anticipated to result in this impact.

6 CONCLUSIONS AND RECOMMENDATIONS

6.1 Water Taking Permitting

d to conduct the construction.
jional investigation following

As discussed in Section 5, a water taking permit may be re
Depending on the outcome of further analysis and potenti

or application for a Category 3 PTTW and required
exceeding 400,000 litres per day may be reqyired.

- TTW is currently $3,000 and the
ew as well as a technical review. MECP may
W process typically takes three to five months

application will be subject to an ad
request additional information or
following submission. The red
construction dewatering is cu ¥, 190 and no review period is required.

It would be possible tg 3 struction dewatering without a permit provided the total
daily water taking rate b 50,000 litres per day or less; however, many elements will
not be feasible to constru at limitation, and the rate of construction of feasible elements
may be restricted until a wateWaking permit is obtained.

Additional terms and conditions may apply as determined by the water taking permit process,
including performance, monitoring and reporting requirements among others.

6.2 Groundwater Discharge

Water quality observed during construction will vary from the results obtained herein based on a
number of factors. An experienced dewatering contractor and water treatment contractor are
recommended to be retained to design and operate dewatering and treatment operations as
required. Pre-treatment of dewatering discharge would be the responsibility of the contractor to
ensure that the quality of the dewatering discharge effluent meets Provincial Water Quality
Objectives (PWQO) criteria or Peel Region Sewer Use By-Law No. 53-2010 as applicable, and
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determine if more extensive or specific treatment measures are required. Should the dewatering
discharge be contaminated such that the groundwater cannot be treated to the appropriate water
quality criteria, the contractor would be responsible for managing the water, including potentially
storage and further treatment or transporting the contaminated groundwater off-site for disposal
at an appropriate licensed facility.

A discharge permit would be required from the Region of Peel to discharge to a Region of Peel
sewer. Discharge to the natural environment may require consultation with MECP, and potentially
TRCA and MNRF depending on the discharge location.

6.3 Low Impact Development

Silty clay till was encountered below the fill soils in all bor
20-12) at depths ranging between 0.6 m and 3.6 m an
m to 4.4 m. Based on the infiltration rates presente
silty clay till material encountered across the Site (B
mm/hour threshold specified in the Stormwat
indicate the Site may not be suitable for impl
that was identified may be feasible if sufficie

nd BH20-24) were less than the 15
t Planning and Design Manual, which

Stormwater Management Plang
infiltration rate when designing |
rate as discussed in Sectjg

ditions and infiltration testing results, the designer may
elevation of the LID measures. Additional field infiltration

Groundwater depths at the Site were typically between 1 and 3 m, which may limit the
effectiveness of infiltration measures.

6.4 Control of Impacts and Monitoring

The following measures are recommended to mitigate the potential for the dewatering activities
to cause negative impacts as assessed previously:

X Monitoring of water levels in the monitoring wells prior to, during, and following

construction.
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6.5

Monitoring of water quality for groundwater collected within the excavation dewatering
systems to confirm the water quality is appropriate for the selected discharge option.
Monitoring should include visual observations for contamination such as sheen or pure
product, as well as for excessive sediment in the discharge, which could be an indication
of ground loss.

Where possible, it is recommended that groundwater should be discharged at least 30 m
away from any water bodies including streams.

If discharge to sewers or surface water bodies is proposed, treatment of groundwater to
meet acceptable levels is required. Suitable treatment d likely include measures to
address suspended sediment and associated me nd is anticipated to require

Where discharge is to ground surface or course, temporary erosion control
measures should be developed and ol erosion at the discharge points.
Additional water quality requirements ed by MECP, TRCA and MNRF.

Qovement

the preferenti groundwater along the trench.

Future Work

Additional hydrogeological investigation and analysis will be required to support detailed design.
The following recommendation are provided based on the findings of the hydrogeological
investigations:

Client:

File No.:

E file:

Additional groundwater level monitoring should be conducted to capture further seasonal
variation, and additional groundwater sampling may be warranted depending on potential
discharge location. Infiltration testing may also be advisable depending on infiltration
concepts that may be developed.

During the detailed design stage, it will be necessary to refine the analysis of the
hydrogeological conditions along the Site to estimate dewatering rates. The ZOIl and
dewatering rates as a result of construction-related dewatering will be estimated. These
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findings will be used to confirm the water takings requirements and the appropriate
approvals from the MECP prior to commencement of construction. They will also assist in
determining whether a private well survey is warranted.

X Monitoring wells should be decommissioned in accordance with O. Reg. 903 if they are
no longer in use to prevent the creation of vertical conduits for contaminant transport.

7 CLOSURE

We trust that this report provides the information you require at this time. If you have any
guestions regarding this report, please contact the undersigned our earliest convenience.

Yours truly,
Thurber Engineering Ltd.

Alireza Hejazi, Ph.D., P.Eng.
Senior Hydrogeologist

David Hill, M.A.Sc., MBA, P.Eng., P.Geo.
Senior Hydrogeologist / Environmental Engineer

Renato Pasqualoni, P.Eng.
Review Principal
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