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1.0. INTRODUCTION AND BACKGROUND

Sirati & Partners Consultants Ltd. (SIRATI) was retained by De Zen Realty Company Limited. (the
Client) to conduct a hydrogeological investigation for Development at 95 Joymar Drive , Mississauga,
Ontario (the Site or the Property).

The Site is located at Northeast side of Joymar Drive between Tannery Street and Thomas Street in the
Streetsville area of the City of Mississauga, Ontario. Mullet Creek passes along the east side of the Site.
The approximate Site location is presented in Figure 1-1.

The Site currently consists of car repair shops properties identified as 95 Joymar Drive (66 Thomas
Street), Mississauga, Ontario and the existing property will be redeveloped with residential buildings.

It is understood that the Client intends to build apartment building in five phases with several levels
(Maximum 22 levels and 4 levels of parking), with total of 1026 units. A copy of design drawings is
included in Appendix A.

It should be noted that based on the new drawings provided by the client, this report is an updated version
of the report entitled “Final Hydrogeological Investigation Report for The Proposed Development At
66 Thomes St, Mississauga, ON.” Prepare by SIRATI, dated September 01, 2023.

1.1. Objective

The purpose of the hydrogeological investigation was to characterize the soil/bedrock and groundwater
conditions, assess the requirements for groundwater control, and assess any impacts on the surrounding
environment due to the proposed development and provide recommendations or mitigative measures.

1.2.  Scope of Work

This hydrogeological investigation was carried out concurrently with the geotechnical investigation
planned and executed at the Site by SIRATI, and consisted of the following completed scope of work:

o Review of available background information: a review of available geological and
hydrogeological information for the Site and surrounding areas was conducted to understand the
regional geological and hydrogeological settings.

e Review of available investigation reports: a review of available subsurface investigation
reports completed for the Site was conducted to understand the local soil and groundwater
conditions of the Site.

e Site inspection and Water Well Inventory Survey: an inspection of the Site was conducted to
observe the existing site features. In addition, a well inventory survey was conducted by
reviewing the Ministry of the Environment, Conservation and Parks (MECP) database for the
properties within approximately 500 m radius of the site boundary or the estimated zone of
influence for assessment of potential impact on the water supply well due to the development.

e Completion of boreholes/monitoring wells: Boreholes and monitoring wells were completed
across the Site to obtain the information of soil, bedrock and groundwater at the Site.

Sirati & Partners Consultants Ltd. 1
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e Groundwater monitoring: Groundwater levels were measured in the five (5) monitoring wells
installed at the Site to obtain the groundwater level conditions in the Site area for the
interpretation of groundwater flow directions.

o Groundwater Sampling and Testing: Two groundwater samples were collected from a
selected monitoring wells for chemical analysis as per Peel Region Sewer Use Bylaw to assess
the general water quality.

e In-situ hydraulic conductivity tests: In-situ hydraulic conductivity tests (single well response
tests) in all existing monitoring wells to estimate the hydraulic conductivity of the underlying
soils.

e Evaluating short-term and long-term water taking impacts: Evaluating the need for permit-
to-take-water (PTTW) and registration in the Environmental Activity and Sector Registry
(EASR).

o Water balance (Preliminary): a preliminary water balance assessment was completed using
the Thornthwaite water balance method for the proposed development as part of the
hydrogeological study. The water balance study was based on available climatic information
associated with pre-development and proposed post-development conditions at the subject
lands.

o Data processing and report preparation: the data obtained from this hydrogeological
investigation were reviewed and processed, and a report was prepared summarizing the results
and findings of the investigation.

Sirati & Partners Consultants Ltd. 2
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2.0. DEVELOPMENT PLAN

Based on the site development drawings provided by the Client, the Site has a total area of 27,775.64 m2,
and is currently occupied by car repair shops properties, which will be demolished during the proposed
development and replaced by residential buildings.

The design drawings are shown and provided in Appendix A and the summary of the proposed

construction is presented in Table 2-1.

Table 2-1: Summary of Proposed Development
Apartment Building

Building number Stories Proposed Unites VigiEl o
1 Phase 1 (Tower A) 18 204
2 Phase 2 (North Building Podium) 8 173
3 Phase 2B (North Building Podium) 8 180 1026
4 Phase 3 (South Building) 12 203
5 Phase 4 (Tower B) 22 261

3.0. ENVIRONMENTAL FEATURES

To assess environmental features, the databases maintained by the Ministry of Natural Resources and
Forestry (MNRF), the Ministry of Environment, Conservation and Parks (MECP), and the Credit Valley
Conservation (CVC) were reviewed.

Based on the data reviewed, the primary watershed that the Site is in, is the Great Lakes-St. Lawrence
River and the secondary watershed is Northern Lake Ontario and Niagara River. As shown on Figure
3-1, the Site is located within the tertiary watershed of Sixteen Mile Creek-Credit River and the
Quaternary watershed is showed on Figure of 3-2 which is Mary Fix Creek-Credit River.

Mullet Creek which passes through the east side of the property is a tributary of Credit River which
flows into the Credit River in 4.4 kilometres downstream from the Site. Ultimately, the Credit River
drains into Lake Ontario.

It should be noted that Mullet Creek is located at the east side of the development area therefore some
parts of the study site are considered by CVC as waterbodies. As a result, CVC regulated area is located
within the Site and on Figure 3-3 the area of this regulation is presented.

Based on the MNRF database, the Site is not located in an area of natural heritage & scientific interest
(ANSI) or in a wetland or woodland area. However, at the southeast side of the Site there is a wooded
area, which is shown in Figure 3-4.

Based on review of the MECP’s Source Protection Information Atlas, the Site is not located within a
Wellhead Protection Area (WHPA) or surface water Intake Protection Zone (IPZ). However, the Site is
located in a Highly Vulnerable Aquifers (HVA) area.

Sirati & Partners Consultants Ltd. 3
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40. PHYSICAL SETTING
4.1.  Topography and Drainage

Using the interactive topographic map generator (https://atlas.gc.ca), the topography in the vicinity of
the Site is generally controlled by nearby Mullet Creek (tributary) watershed, and the Mullet Creek
surface drainage towards the Credit River. As shown in Figure 3-4, the topographic elevation at the Site
ranges between 152 m above mean sea level (MAMSL) and 157 mAMSL, with a general slope towards
the southeast.

Based on the borehole elevation survey carried out by SIRATI, the highest elevation was measured to
be 157.6 mMAMSL at BH/MW23-102 while the lowest elevation was measured to be 153.8 mMAMSL at
BH/MW23-104.

4.2.  Physiography

According to Chapman and Putnam (1984), and the Physiography Map of Southern Ontario (Map
P. 2715, Scale 1: 600,000) prepared by the Ontario Department of Mines and Northern Affairs, the Site
is in the Till Moraines.

Figure 4-1 shows the approximate location of the Site and the physiography regions.
4.3.  Overburden

Based to the Map of Quaternary Geology of Ontario prepared by the Ontario Department of Northern
Development and Mines and database maintained by the Ontario Geological Survey, the Site is
predominantly silt to silty clay matrix, high in matrix carbonate content and clast poor, thin layer of drift.

Figure 4-2 shows the Quaternary Geology of the Site.
4.4, Bedrock Geology

According to the Map of Bedrock Geology of Ontario (Map 2544, Scale 1:1,000,000), prepared by the
Ontario Department of Northern Development and Mines, the Site is underlain by the Upper Ordovician
Queenston Formation composed of shales, limestone, dolostone and siltstone.

Figure 4-3 presents the approximate site location in Queenston Formation bedrock area.

Sirati & Partners Consultants Ltd. 4
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5.0. REGIONAL HYDROGEOLOGY

Water well records on file with the Ministry of the MECP were used as a database for this
hydrogeological assessment. A total of sixty (60) water well records were found within a radius of 500
m from the Site, which are summarized in Appendix B. The approximate locations of the recorded
MECP water wells are shown in Figure 5-1.

Based on the MECP’s well records, one (1) well (Well ID# 4902143, Drilled in 09/18/1963 and has salty
water) was constructed for commercial use, and the other wells were for monitoring wells, observation
wells, abandoned wells or were records with no detailed wells’ use information. The 1963 commercial
well only supplied 2 GPM of water and appears to be located where there is now a retirement home and
is very unlikely to still be in use. The area is serviced with City water, and no drinking water wells would
be expected.

Five (5) wells including well 1D #4909697, 7325288, 7314274, 7302257 & 7302258, recorded as a
monitoring/observation well were found to be located inside the Site. A summary of the on-site
monitoring wells is presented in Table 5-1 and the loges are presented in Appendix B-1.

Table 5-1: Summary of Recorded MECP Water Supply Well and on-site Monitoring Well
Screen

Well ID | Well Tag# Well Use Location Soil/bedrock Groundwater

Depth

0 ~ 0.6 mbgs: fill
0.6 ~ 2.7 mbgs: Silt
(Clay, Sand- Brown
Inside Open hole: | & Dense)

4909697 | A024778 Test Hole the Site 2.7~43 2.7 ~ 4.7 mbgs: Silt No information
area mbgs (Sand, Gravel-Grey
& Dense)

4.7 ~ 4.9 mbgs: Shale
(Grey & Hard)

No Inside No
7325288 A248723 . . the Site . . No information No information
information area information

monitoring/o Inside Open hole: 0 ~ 3.7 mbgs: Sandy

7314274 | A243748 bservation the Site 21~37 - 3.1
Silt (Brown)
well area mbgs
0 ~ 0.8 mbgs:
Asphalt
Inside 0.8 ~ 2.7 mbgs: Clay
Test Hole/ . Open hole: | (Silt, - Brown) . .
7302257 | A199244 Monitoring the Site 24~ 4mbgs | 2.7 ~ 3 mbgs: Sand No information
area
(Brown)
3 ~ 4 mbgs: Shale
(Gray)
0 ~ 0.8 mbgs:
Inside Asphalt
7302258 | A199245 | TestHole/ |y oo | Screen: 1 0.8~3.7mbgs:Clay |\ information
Monitoring 3~ 4.6 mbgs | (Brown)

area 3.7 ~ 4.6 mbgs: shale

(Gray)

Sirati & Partners Consultants Ltd. 5
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Based on the presented details in the water well records, the overburden material encountered, was
consists of Silt, Clay, Sand and Gravel. Bedrock (shale) was encountered at several of the well locations
at the depth from the surface to about 4.6 metres below ground surface.

6.0. FIELD WORK METHODOLOGY
6.1. Borehole Drilling and Monitoring Well Installation

Borehole drillings and well installations were carried out at the Site, between May 18th and 23rd, 2023,
as part of geotechnical investigation conducted by SIRATI. A total of five (5) boreholes (BH-101,
BH-102, BH-103, BH-104 and BH-107) were advanced into bedrock to depth ranging from 4.6 mbgs to
9.6 mbgs (BH-107 was cored to a depth of 9.6 mbgs). Monitoring wells installed at all these boreholes.
The monitoring wells consist of a PVC screen with 50 mm diameter and 3.0 m or 3.05 m long. The
approximate borehole and monitoring well locations are shown in Figure 6-1. Details of the boreholes
and monitoring wells are included in borehole logs in Appendix C.

The construction details for the monitoring wells are presented in Table 6-1.

Table 6-1 Monitoring Well Construction Details

Monitoring EGIer\?:tri]gn ORI - Ll S
Well Depth Depth Interval Remark Screened Bedrock
(mAmsL) (Mbgs)  (mbgs)  (mbgs)
Auger refusal at Shale Bedrock -
BH/MW23-101 155.90 6.20 6.10 | 3.05~6.10 4.6 mbgs Highly weathered
' (W4), Grey
Auger refusal at Shale Bedrock -
BH/MW23-102 157.70 6.20 6.10 3.05~6.10 6.1 mbgs Highly weathered
' (W4), Grey
Shale Bedrock-
Highly to
BH/MW23-103 |  153.90 9.50 9.10 |6.10~9.10 Augfg refg’sa' at Moderately
-6 Mogs weathered (W4),
Grey
Auger refusal at Shale Bedrock-
BH/MW23-104 153.80 5.03 503 | 1.98~5.03 4.6 mbgs Highly weathered
' (W4), Grey
Shale Bedrock-
Highly to
BH/MW23-107 |  156.40 960 | 910 |610-910| AU9T refg‘sa' at Moderately
-0 Mogs weathered (W4),
Grey

Notes: MAMSL — metres above mean sea level; mbgs — metres below ground surface
6.2. Groundwater Monitoring and Elevation Survey

After the well installations, groundwater levels were measured on May 30, June 16" and July 07", 2023,
in the installed monitoring wells. In addition, the location and elevation survey were conducted using a
GPS unit on the boreholes and the monitoring wells completed at the Site.

Sirati & Partners Consultants Ltd. 6
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6.3. Hydraulic Conductivity Test (Single Well Response Test/Slug Test)

In-situ hydraulic conductivity tests, also called as single well response test or slug test, were conducted
on all monitoring wells. During the test, a datalogger was placed in the tested monitoring well after the
initial water level was measured. Then, a certain amount of water was removed from the test well (for a
rising head test) to create a water level drawdown in the well. The recovery of water level was recorded
by the datalogger, and the data was then used for estimating the hydraulic conductivity of the screened
soil or bedrock. It should be noted that monitoring well BH/MW23-102 had a weak recharge rate and
after 21 hours had only 60.9 cm water level rising so the conductivity test is calculated according to this
data.

6.4. Groundwater Sampling and Chemical Testing

Groundwater samples were collected on June 02, 2023, from Monitoring Wells BH/MW23-104 and
BH/MW?23-107 for chemical testing to assess the general water quality for the purpose of disposal of
excess water potentially generated from the Site.

The groundwater samples were submitted to AGAT Laboratories (AGAT) for analysis as per the Peel
Region-law Region Sewer Use Bylaw. In addition, for each of the collected water samples, one (1)
filtered water sample was analyzed for metals elements. However, for analyzing BTEX, F1-F4 PHCs
based on O.Reg. 153, water samples were taken from both above-mentioned monitoring wells.

7.0.  SUMMARIZED SITE CONDITIONS
7.1.  Soil Stratigraphy

The soils retrieved during the borehole drilling were observed. The soils encountered at the borehole
locations generally consisted of fill materials beneath topsoil, underlain by native soils and then shale
bedrock. The fill materials were found to consist mainly of clayey silt, some sand, trace gravel and trace
construction debris. The native soils mainly consisted of very dense soils mainly composed of sandy silt
till, some clay, trace of some gravel and cobbles.

The main soil types encountered at the Site are as follows:

o Asphalt: found at all locations with a thickness ranging between 50 mm and 150 mm except two
monitoring wells BH/MW23-101 and BH/MW23-107.

e Granular Fill: found at all locations with a thickness ranging between 150 mm at monitoring
wells BH/MW?23-104 to 460 mm at the monitoring wells BH/MW23-101.

e Fill materials: encountered in all the borehole locations except BH/MW23-102, mainly
consisting of very moist clayey silt, some sand, trace gravel, trace construction debris and
extending to a maximum depth of 3.1 mbgs.

e Clayey silt till except BH/MW23-103 in the other monitoring wells found at depths from
1.5 mbgs to 4.6 mbgs.

e Sandy silt till except BH/MW23-104, a layer of sandy silt till was encountered from the depth
ranging from 2.3 mbgs to 4.8 mbgs.

Sirati & Partners Consultants Ltd. 7
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Shale Bedrock (Georgian Bay Formation): encountered in all boreholes at depths ranging from
4.6 mbgs to 9.6 mbgs.

The details of the soil descriptions are presented in the Borehole Logs in Appendix C. Geological cross-
sections profile are presented in Figure 7-1 and 7-2.

7.2.

Groundwater Conditions

Groundwater conditions were monitored three times during the hydrogeological investigation.

7.2.1.1.

Groundwater Levels and Elevations

Groundwater levels were measured on May 30th, June 16™ and July 07", 2023, in the monitoring wells
installed at the Site. The measured and recorded groundwater levels are presented in Table 7-1.

Monitoring Well

Ground
Elevation

Table 7-1 Measured Groundwater Levels in Monitoring Wells
Date: June 16, 2023

Screen
Interval
(mbgs)

Date: May 30, 2023

Depth to
Groundwater

Groundwater
Elevation

Depth to
Groundwater

Groundwater
Elevation

Date: July 07, 2023

Depth to
Groundwater

Groundwater
Elevation

(MAMSL)

(mbgs) (mAMSL) (mbgs) (mAMSL) (mbgs) (mAMSL)

BH/MW23-101 15590 | 3.05-6.10 3.01 152.90 2.92 152.98 2.98 152.92
BH/MW23-102 157.70 | 3.05-6.10 3.54 154.16 3.42 154.28 3.37 154.33
BH/MW23-103 15390 | 6.10-9.10 1.98 151.93 1.89 152.01 1.85 152.05
BH/MW23-104 153.80 | 1.98-5.03 1.93 151.88 1.84 151.96 1.84 151.96
BH/MW23-107 156.40 | 6.10-9.10 3.64 152.76 3.57 152.83 3.53 152.87

Notes: mMAMSL — metres above mean sea level; mbgs — metres below ground surface.

As presented above, the groundwater levels measured in the monitoring wells across the Site ranged
from 3.64 mbgs at BH/MW23-107 on May 30,2023 to 1.84 mbgs at BH/MW23-104 on June 16 and July
07, 2023, while elevations ranged from 151.88 mAMSL at BH/MW23-104 on May 30, 2023 to
154.33 mAMSL at BH/MW23-102 on July 07, 2023.

7.2.1.2. Groundwater Flow Direction

Based on the water level elevations dated July 07 ,2023 groundwater elevation contours were
constructed. Accordingly, the groundwater flow direction was inferred to be towards the southeast, as
shown in Figure 7-3.

7.3. Estimated Hydraulic Conductivity

The hydraulic conductivity (K-value) of the screened bedrock was estimated based on the results
obtained from the single well response tests (slug tests).

Single well response tests (slug tests) were conducted in the monitoring wells (BH/MW23-101,
BH/MW23-102, BH/MW?23-103, BH/MW23-104 and BH/MW23-107) on June 02 and June 16, 2023.
A rising head test was performed in the tests. Based on the data obtained from the tests, the hydraulic
conductivity for the screened bedrock was estimated utilizing the Agtesolv pumping test software with
the Hvorslev method. Records of the slug tests and the data processing are provided in Appendix D. The
results of the estimated hydraulic conductivity are summarized in Table 7-2.

Sirati & Partners Consultants Ltd. 8
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Table 7-2: Results of Estimated Hydraulic Conductivity as per Slug Tests
Screen Depth

Hydraulic Conductivity

Monitoring Well Tested Soil Type

(mbgs) (m/s)
BH/MW?23-101 3.05-6.10 Shale Bedrock 6.6 x 107
BH/MW?23-102 3.05-6.10 Shale Bedrock 1.0 x 107
BH/MW23-103 6.10 - 9.10 Shale Bedrock 8.7 x 106
BH/MW?23-104 1.98 - 5.03 Silt Fill/Silt Till/Shale Bedrock 1.9x 10
BH/MW23-107 6.10 - 9.10 Shale Bedrock 6.5 x 107
Geometric Mean 9.3x 107

As presented above, the estimated hydraulic conductivity ranged from 6.5 x 107 m/s to 1.9 x 10 m/s,
with a geometric mean of 9.3 x 10" m/s.

7.4. Groundwater Quality

Two groundwater samples were taken from BH/MW23-104 and BH/MW23-107 on June 2, 2023, and
were submitted to AGAT for analysis and comparison to the Peel Region Sewer Use By-Law (53-2010).
For comparison purpose, one (1) water sample for each set was filtered on the field and sent to the
laboratory and analyzed for metals. The analytical results for the analyzed groundwater samples are
presented in Appendix E.

The analytical results were compared with the Limits for Peel Region Sewer Use By-law, and
exceedances were found for several parameters. The details of the exceedances are presented in
Table 7-3.

Sirati & Partners Consultants Ltd. 9
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Table 7-3: Exceedances of Peel Region Sewer Use By-Law 53-2010 (units in mg/L)

SAMPLE A SAMPLE ANALYSIS GUIDE
D ‘ TITLE ‘ GUIDELINE ‘ PACKAGE PARAMETER VALUE RESULT
Peel Region Benzene mg/L | 0.002 0.420
Sanitary - Ethylbenzene mg/L | 0.002 0.183
Organics Toluene mg/L | 0.002 0.403
Xylenes (Total) mg/L | 0.0044 0.508
CBOD (5) mg/L 15 32
Phenols mg/L | 0.008 0.870
Total Arsenic mg/L 0.02 0.171
Total Chromium mg/L 0.08 0.450
ON Peel SM Peel Sanitary Total Copper mg/L 0.05 0.459
% Sewer Use Total Kjeldahl Nitrogen | mg/L 1 9.82
§ 3 By-Law - Total Manganese mg/L | 0.05 23.0
3 ,% Inorganics Total Nickel mg/L | 0.08 0.546
3 ® Total Phosphorus mg/L | 0.4 2.15
N Total Selenium mg/L 0.02 0.045
Total Suspended Solids | mg/L 15 9840
Total Zinc mg/L 0.04 2.10
Peel Region Benzene mg/L | 0.01 0.420
Sanitary - Ethylbenzene mg/L 0.16 0.183
Organics Toluene mg/L 0.27 0.403
ON Peel SN | Peel Sanitary Total Aluminum mg/L 50 285
Sewer Use Total Manganese mg/L 5 23.0
By-Law - Total Suspended Solids | mg/L | 350 9840
Inorganics
Phenols mg/L | 0.008 0.045
Total Arsenic mg/L 0.02 0.337
Total Chromium mg/L 0.08 1.05
Total Copper mg/L 0.05 1.83
o Total Kjeldahl Nitrogen | mg/L 1 2.04
T . Total Lead mg/L | 0.120 0.271
§ 3 ON Peel SM PgZ{NSe?nL'}:‘gy Total Manganese mg/L | 0.05 26.3
o g By-Law - Total Nickel mg/L 0.08 1.26
> ® Inorganics Total Phosphorus mg/L 0.4 0.48
S Total Selenium mg/L | 0.02 0.106
Total Suspended Solids | mg/L 15 28200
Total Zinc mg/L 0.04 2.91
Total Aluminum mg/L 50 474
ON Peel SN Total Manganese mg/L 5 26.3
Total Suspended Solids | mg/L 350 28200

Sirati & Partners Consultants Ltd.
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8.0. CONSTRUCTION DEWATERING

Construction dewatering is intended to lower the groundwater levels in the excavation area in order to
ensure a dry working condition.

The requirements for construction dewatering generally depend on the Site’s soil and groundwater
conditions including soil type, soil/bedrock permeability or hydraulic conductivity, local groundwater
levels, and the design of the proposed development such as the foundation and/or basement elevation,
as well as the size of proposed structure, etc.

8.1. Proposed Development, Anticipated Excavation and Dewatering

As indicated before, the subject Site is to be developed with 5 building blocks in five phases (phase 1,
2A, 2B, 3 & 4) comprising condo and podium with a maximum of 22 story high-rise mix-use building
with four (P1 to P4) underground parking levels. The finished floor elevation for P4 is 8.7 metres below
P1. It should be noted that, as per received drawings from the client, the elevation of the parking levels
are, 153.40, 150.50, 147.60 and 144.70 mAMSL for P1, P2, P3, and P4 levels, respectively.

Based on the drawings, the ground elevation is 157.00 mAMSL and the established ground floor
elevation will be at 157.00 mAMSL, the finished floor elevation for P4 Level will be 144.70 mAMSL.
The excavation for footing construction will be 1 m below the finished floor of P4 Level then the
excavation may extend to the elevation of 143.70 mAMSL for concrete slab P4 Level.

Based on the groundwater level records, the measured groundwater levels ranged from 151.88 mAMSL
to 154.33 mAMSL, which is above the anticipated excavation. Therefore, groundwater control shall be
considered during the construction. In addition, long-term subdrainage discharge will be considered
assuming the sub-drainage systems are placed at the same level as the finished floor of the lowest P4
Level.

8.2. Construction Dewatering Rate Estimation (Short-term)

Based on the drawings, observed Site condition, and expected excavation, the excavation for P4 Level
will cut through the overburden soils and into shale bedrock. As per drawings, the area of P4 level
(6837.98 m?) is relatively smaller than P1, P2, and P3 areas. For the purpose of water balance analysis
and dewatering requirements it is assumed that the P4 area is similar to the P1, P2 and P3 levels.

To estimate the construction dewatering volume, the following equation for an unconfined aquifer at a
steady-state condition was used.

Q = K*(H?-hy?) / [0.733 * log (R/re)]

Where: Q = dewatering rate (m/s)

K = average hydraulic conductivity for silt (m/s)

H = aquifer thickness or initial water level to reference datum  (m)
hw = target water level to a reference datum (2 m)

re = effective radius = (excavation area/m)*? (m)

Ro = zone of influence = 3000 x (H-hy) x K¥2 (m, from the edge of excavation)
R = zone of influence =r. + R, (M, from the centre of excavation)

Sirati & Partners Consultants Ltd. 11
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Estimation of the construction dewatering rate is be based on the following assumptions or parameters.

e  The highest groundwater elevation at 154.33 mAMSL

e The target dewatering elevation at 143.70 mAMSL for P4 Level excavation (assuming 1 m
below the P4 Level)

e  The dewatering area is 13,083.14 m?

e The hydraulic conductivity (9.3 x 107" m/s).

Based on above, the dewatering rate for excavation and construction of the building foundation
(including ground floor and underground levels) was estimated to be approximately 216,186 L/day with
a safety factor of 2 applied, for the purpose of temporary dewatering designing and permit
application/registration. The estimated zone of influence was 114 m from the centre of excavation, or
about 31 m from the edge of excavation.

It should be noted that the application of a safety factor is considered for a more conservative assessment
to cover or address some uncertainties in order to provide the reference for dewatering designing and/or
for permit application. It is known that the equation used in dewatering rate estimation is applied for a
steady state condition. In general, at the beginning of pumping, the pumping rate may be greater than
that at the steady state condition, because the water stored in the soils and bedrock shall be removed as
well. Moreover, the overburden soils are usually more permeable than the bedrock, although the
saturated thickness would be limited.

To account for the stormwater runoff on a rainy day during the construction at the Site, a 20 mm daily
rainfall has been considered for the purpose of dewatering design. It is known that the gross excavation
area is 13,083.14 m2. The total runoff volume is given by the following formula:

Total Runoff Volume (V) per day = Excavation Area x Rainfall Intensity
=13,083.14 m? x 0.02 m/day
=261.66 m®/day or 261,663 L/day.

Hence, the maximum short-term dewatering volume during the construction of the P1, P2, P3 and P4
levels including the stormwater to be accumulated inside the excavation is 477,849 L/day (or
216,186 L/day for groundwater; plus 261,663 L/day for stormwater runoff). The details of the
calculations are provided in Appendix F.

8.3.  Sub-drainage Dewatering (Long-term)

Given that the proposed excavation (and finished construction) is expected to encounter the groundwater
table, some form of weeping tile and/or foundation drainage system could be considered in the detailed
design.

Based on the drawing details provided, considering the P4 finished floor elevation of 144.70 mAMSL
and the highest groundwater elevation of 154.33 mAMSL, the total drawdown is calculated to be 9.63 m.

The groundwater flux from the underground drainage system could be calculated using the Darcy
equation (from Groundwater, 1979 by R. Freeze and A. Cherry):

Sirati & Partners Consultants Ltd. 12
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Q=k=*i*A, where:

Q is the volume of water (m%/s)

K is the hydraulic conductivity (9.3 x 107 m/s)
i is the hydraulic gradient (m/m), and

A is the total lateral seepage area (m?).

The hydraulic gradient would be estimated based on the projected drawdown while the radius or zone
of influence (ROI or ZOl) is calculated using the Sichardt formula (Ro = 3000 * S,, * K¥?). Values
obtained from the hydrogeological investigation were used for the hydraulic conductivity, hydraulic
gradient and ZOI calculations.

Based on the dimensions provided in the architectural drawings and the available field data, dewatering
of the proposed permanent drainage system was estimated to be 260,650 L/day (with a safety factor of
1.5 applied). The maximum zone of influence was calculated to be 28 m from the edge of the building.

(Detailed calculations provided in Appendix F).

It should be noted that should details of weeping tile or sub-drain system be made available, the long-
term dewatering estimation should be re-evaluated accordingly. The civil engineers should at their
discretion consider a safety factor when conducting the design.

8.4. Regulatory Permits or Registration

Any construction dewatering or water taking in Ontario are governed by Ontario Regulation 387/04 —
Water Taking and Transfer, an Ontario regulation made under the Ontario Water Resource Act (OWRA),
and/or Ontario Regulation 63/16 — Registration under Part 11.2 of the Act — Water Taking, made under
Environmental Protection Act and/or Section 34 of the Ontario Water Resources Act (OWRA).

According to Section 34 of the OWRA, any water taking over 50,000 litres per day may not take place
without a valid permit, which shall be applied and obtained in accordance with the MECP’s permit-to-
take-water (PTTW) Manual, dated April 2005.

According to O. Reg. 63/16, a PTTW will not be required for temporary construction dewatering (for
six months or less) in an amount greater than 50,000 L/day but less than 400,000 L/day. However, a
registration or posting shall be processed through Environmental Activity and Sector Registry (EASR).

Based on the dewatering rate estimation, the temporary construction dewatering will be 477,849 L/day
with 216,186 L/day of groundwater. Therefore, a PTTW will be required for the short-term dewatering.

The estimated long-term drainage discharge is 260,650 L/day, which exceeds the limit of 50,000 L/day.
Therefore, a PTTW will be required for the long-term drainage.

Sirati & Partners Consultants Ltd. 13
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9.0. WATER BALANCE (PRELIMINARY)

A preliminary water balance for the Site was calculated for both pre-development and post-development
conditions in order to assess the change in overall rate of infiltration.

9.1. Site Condition

The Site is currently occupied by an existing commercial building with associated parking and paved
areas all around. Mullet Creek passes along the east side of the Site.

The Site is located at MECP district of Halton-Peel and in the region of Central region also it is located
in Source Protection Area of Credit Valley with highly vulnerable aquifer with score 6. There is not any
Wellhead Protection Area Q1 & Q2.

Based on the design drawings which are mentioned in table 2-1, the proposed development consists of
5 buildings and walk-outs with four (4) levels of underground parking.

For the purpose of water balance assessment, the development area can be categorized into three (3)
types of areas: paved area, building/roof area and landscape area, which are shown on Figures 9-1 and
9-2. A summary of the surface areas of the development site is presented in Table 9-1.

Table 9-1: Pre-and Post-Development Site Conditions

Pre-Development Post- Development
Areas Type of Land Coverage Area (m?) Area (m?)
Impervious Area _ nged Area 17,230.24 4,139.18
Building/Roof Area 7,670.14 7,366.25
Pervious Area Landscape Area 2,875.26 16,270.21
Total (m?) 27,775.64 27,775.64

9.2 Site Level Water Balance

Based on the Thornthwaite and Mather methodology (1957), the water balance is an accounting of water
in the hydrologic cycle. Precipitation (P) falls as rain and snow. It can run off towards lakes and streams
(R), infiltrate to the groundwater table (1), or evaporate from ground or evapotranspiration by vegetation
(ET). When long-term average values of P, R, I, and ET are used, there is minimal or no net change to

groundwater storage (AS).
The annual water budget can be expressed as:
P=ET+R+I1+AS

Where:
P = Precipitation (mm/year)
ET = Evapotranspiration (mm/year)
R = Run-off (mm/year)
| = Infiltration (mm/year)
AS = Change in groundwater storage (taken as zero) (mm/year)
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9.3. Climatic Data

The climatic data including monthly average temperature and precipitation were obtained from
Environment Canada, for Toronto Island A weather station (Climate Identifier: 6158665, 43"38°N,
79°24°W) located at about 24.8 km distance from the Site.

Data was available between the years 1958 to 1994, i.e., 36 years. Temporal variations of mean annual
temperature and precipitation are shown on Figures 9-3 and 9-4.
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Figure 9-4: Mean Annual Precipitation at the Site
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Average monthly variations of both temperature and precipitation were calculated for the period from
1958 to 1994 (36 years) and is presented below in Figure 9-5. The highest average temperature was
recorded in the month of July, while the highest precipitation was in the month of August.
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Figure 9-5: Mean Monthly Average Temperature and Precipitation at the Site

Based on the data for the precipitation and temperature, actual evapotranspiration was estimated to be
about 572 mm/annum using the USGS Thornthwaite Monthly Water Balance (Appendix G), and the
average annual precipitation was recorded to be 844 mm/annum.

9.4, Infiltration and Run-off

As indicated above, the actual evapotranspiration was estimated to be 572 mm/annum. Given the average
annual precipitation of 844 mm/annum, there is a water surplus of 272 (=844-572) mm/annum occurring
at the Site, which can either infiltrate into subsurface or go as run-off.

The rate of infiltration at a site is expected to vary, based on a number of factors to be considered in any
infiltration model. To partition the available water surplus into infiltration and surface run-off, the
Ministry of Environment, Conservation and Parks (MECP) infiltration factor was used. The MECP
Storm Water Management Planning and Design Manual (2003) methodology for calculating total
infiltration based on topography, soil type and land cover was used, and a corresponding run-off
component was calculated for the soil moisture storage conditions.

9.5.  Water Balance/Budgets

The calculation of infiltration and runoff in the stages of pre-development and post-development is
provided in Appendix G and are presented in Tables 9-2 to 9-4 below.
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Table 9-2: Annual Pre-Development Water Balance

Precipitation Evapotranspiration Infiltration
Land Use Area (m?) (Pn3) P (ms)p m)
. Paved Area | 17,230.24 14,542 1,454 0 13,088
IMpervious =5 & fing/Roof
Areas Area 7,670.14 6,474 647 0 5,826
Pervious Landscape
Areas Area 2,875 2,427 1,645 547 235
27,776 23,443 3,746 547 19,149

Assuming no infiltration occurring in paved and roof areas, 10% of precipitation to be evaporated from paved and roof areas.

Table 9-3: Annual Post-Development Water Balance

Land Use Area (m?) Precipitation Evapotranspiration Infiltration Run-off
. Paved Area 4,139 3,493 349 0 3,144
IMPErVIous = i1 ding/Roof
Areas Arga 7,366 6,217 622 0 5,595
Pervious Landscape
Areas Area 16,270 13,732 9,307 3,098 1,328
27,776 23,443 10,278 3,098 10,067
Assuming no infiltration occurring in paved and roof areas, 10% of precipitation to be evaporated from paved and general
roof areas.

Table 9-4: Comparison of Pre- and Post Development Water Balance Components

Precipitation Evapotranspiration Infiltration
(m°) (m?) (m?)

Pre-Development 23,443 3,746 547 19,149
Post-Development 23,443 10,278 3,098 10,067
Change in Volume 6,531 2550 -9,082

Change in (%) 466 -47

9.6.  Summary of Water Balance Calculation

Based on the above calculations:

1) There is a net decrease in run-off at the Site of about 9,082 m3/annum (or 47% decrease),
from 19,149 m3/annum to 10,067 m*/annum. This decrease is a result of the landscaping of
the Site with more pervious areas such as grass land areas and reduction in paved area.

2) There is a net excess of about 2,550 m* /annum (466% increase) in the post-development
infiltration from 547 m3to 3,098 m® on a yearly basis.
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10.0. ASSESSMENT OF POTENTIAL IMPACTS

An assessment was made on the potential impacts due to short-term construction dewatering or long-
term drainage on the natural features and/or use of water wells.

10.1. Natural Features

As discussed, natural features such as wetlands and woodlands are not present on or adjacent to the Site.
Therefore, any impact on these natural features on or near the Site would not be anticipated. Mullet
Creek is located at the east side of the development area.

10.2. Private Water Wells Near the Site

The MECP water well database indicated that there is a 2 GPM commercial water supply well identified
within 500 m of the Site that was installed over 60 years ago and is very unlikely to still be in use. Given
that the Site and its vicinity are in an urban area of the City of Mississauga, where city water is provided,
the impact due to the proposed development on the private water wells would not be anticipated.
Moreover, due to the proposed development, infiltration will be increased because of the increased
pervious area at the Site.

10.3. Source Water Protection Area

The Site does not lie either in a groundwater wellhead protection area (WHPA), surface water intake
protection zones, Significant Groundwater Recharge Area (SGRA). There Site is classified as being in
a Highly Vulnerable Aquifer (HVA) area, however site-specific data doesn’t show any aquifer units; in
addition, there are no nearby groundwater users. There should be no impacts on the water sources
(surface water or groundwater) due to the proposed development.

10.4. Ground Settlement

Based on the dewatering requirement assessment, the maximum zone of influence was estimated to be
31 m from the edge of excavation due to short term construction dewatering and 28 m from the edge of
the building for the long-term dewatering. There are existing buildings located within the estimated
ZOls, which include the properties at the west of the Site and a residential building located to the
southeast of the Site.

As a result, the potential dewatering activities may likely cause a concern of ground settlement on the
neighboring properties.
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11.0. CONCLUSIONS AND RECOMMENDATIONS

This report was prepared by SIRATI in support of a proposed re-development at the Site located at
95 Joymar Drive, in the City of Mississauga, Ontario. Based on the hydrogeological investigation
conducted on the Site, the following conclusions and recommendations are presented:

e The Site and its vicinity drains within the Lake Ontario East Tributaries (Sixteen Mile Creek),
Subwatershed in Mary Fix Creek-Credit River Watershed under the jurisdiction of the Credit
River Conservation (CVC). Mullet Creek passes along the east side of the Site and in direct air
distance of 4.68 km southeast of the Site drains into Credit River and finally Credit river drains
to Lake Ontario.

e The Site is located in the Till Moraines physiographic region and near the boundary of Till Plains
(Drumlinized) and cover by thin layer of drift deposits and underlain by shale of the Upper
Ordovician Queenston Formation composed of shale with interbed siltstone, sandstone,
limestone and dolostone.

o The soil stratigraphy revealed at the Site generally consisted of fill materials under the topsoil,
underlain by native soil of sand, locally with silt, and then by shale bedrock. The bedrock was
encountered at the depths ranging from 4.6 mbgs to 4.8 mbgs.

e Groundwater levels measured in the monitoring wells ranged from 1.93 mbgs to 3.64 mbgs, while
elevations ranged from 151.88 mAMSL to 154.33 mAMSL.

e The hydraulic conductivity estimated for the screened shale bedrock ranged from 1.0 x 107 m/s
to from 8.7 x 10° m/s, with a geometric mean of 9.3 x 107" m/s.

e Based on the soil and groundwater conditions and the proposed development design and
drawings, the short-term dewatering rate is anticipated to be approximately 477,849 L/day with
a safety factor of 2 considered, which includes the runoff accumulated due to 20 mm daily
precipitation. A PTTW will be required for the anticipated temporary construction dewatering.

e The long-term sub-drain discharge is anticipated to be approximately 260,650 L/day (with a
safety factor of 1.5 considered). A PTTW will be required for the proposed long-term sub-
drainage discharge.

e The maximum zone of influence due to the construction dewatering was estimated to be
approximately 31 m from the edge of the excavation or building.

e The result of water quality data shows that there are various exceedances in the water quality
base on the Peel Region Sanitary Sewer Use By-Law. Therefore, the groundwater generated from

the construction dewatering at the Site can be considered to be discharged to the local sanitary
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sewer system after filtration or treatment. Should the water generated be discharged to the storm
water sewer system, additional treatment shall be applied.

e A permit or agreement to use the sewer system shall be obtained from the local government or
agency prior to water discharge.

e Based on the water balance assessment, an infiltration excess is anticipated in an amount of
2,550 m®/year, while the runoff will decrease by 9,082 m®/year.

e The design and installation of a construction dewatering system is usually the responsibility of
the construction contractor. The contractor should verify the information presented in this report.
This may be done by examining the hydrogeological conditions in a large test pit or a full-range
pumping test by the dewatering subcontractor.

e |t is recommended to conduct surveying and monitoring prior to and during construction
dewatering to monitor any settlement effects on existing buildings and structures on the
neighboring properties.

e During the period of active dewatering, water levels should be monitored within the excavation
footprints and around the perimeter of the excavation to confirm the zone of influence from
dewatering system. In addition, the discharge quality should be monitored.

e A Dewatering Management Plan should be devised and approved by SIRATI prior to
commencement of dewatering at the Site.

e The records of all water taking must be maintained, including the dates and duration of water
takings, and the total measured volume of water pumped per day for each day that water is taken.
These records must be kept up to date and available at or near the Site of the water taking so that
they can be produced for inspection if requested by Provincial or Municipal Officers.
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13.0. LIMITATIONS AND USE OF THE REPORT

This report was produced by SIRATI for the sole use of the Client for the Site and may not be relied
upon by any other person or entity without the written authorization of SIRATI. The conclusions
presented in this report are professional opinions based on the historical and current records search,
visual observations and limited information provided by persons knowledgeable about past and current
activities on this site. As such, SIRATI cannot be held responsible for environmental conditions at the
Property that was not apparent from the available information. No investigation method can completely
eliminate the possibility of obtaining partially imprecise or incomplete information; it can only reduce
the possibility to an acceptable level.

Professional judgement was exercised in gathering and analyzing data and formulation of
recommendations using current industry guidelines and standards. Similar to all professional persons
rendering advice, SIRATI cannot act as absolute insurer of the conclusion we have reached. No
additional warranty or representation, expressed or implied, is included or intended in this report other
than stated herein the report.

The assessment should not be considered a comprehensive audit that eliminates all risks of encountering
environmental problems. The information presented herein this report is primarily based on information
collected during the hydrogeological study based on the condition of the Property at the time of site
inspection/drilling followed by a review of historical data, as appended to this report.

In assessing the environmental setting of the Property, SIRATI has solely relied upon information
supplied by others in good faith and has therefore assumed that the information supplied is factual and
accurate. We accept no responsibility for any inaccurate information, misrepresentation or for any
deficiency of the information supplied by any third party.

The scope of services performed in the execution of this investigation may not be appropriate to satisfy
third parties. SIRATI accepts no responsibility for damages if any, suffered by any third party as a result
of decisions made or action taken based on this report. Any use, copying or distribution of the report in
whole or in part is not permitted w