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1.0. INTRODUCTION AND BACKGROUND

Sirati & Partners Consultants Limited (SIRATI) was retained by Weston Consulting on behalf of Eden
Oak (the Client) to conduct a Hydrogeological Investigation for a proposed residential development
property located at 159 Confederation Street, Town of Halton Hills, Ontario (the Site). Figure 1 shows

the Site Location Plan.

The work carried out for this Hydrogeological Investigation was completed in accordance with
SIRATTI’s Proposal No. P23-09-112 (dated October 27, 2023). This report consists of the findings from
the Hydrogeological Investigation. Concurrent with this Hydrogeological Investigation, a Geotechnical
Investigation and a Phase One Environmental Site Assessment was also carried out by SIRATI at the
Site, their reports are issued under separate covers.). Pertinent information from the Geotechnical

Investigation was used to complete this hydrogeological investigation.

1.1. Objective

The purpose of this hydrogeological investigation was to assess the existing subsurface conditions,
using select borehole locations at the Site to make preliminary recommendations regarding
hydrogeological aspects of the Site as they pertain to the proposed development design. The
hydrogeological investigation also provides an assessment of the potential dewatering and related
permitting requirements for the proposed development, as well as the potential impacts to the
surrounding environment from the proposed development and provides recommendations on potential

mitigation measures, where possible.

This report is provided based on the provided concept design plan (Eden Oak, Bayfield Georgetown,
Concept Plan, Concept-3; September 27, 2023) and all work has been completed in accordance with
applicable codes and standards. The recommendations provided in this report generally follow

accepted practice for hydrogeological consultants in Ontario.

If there are any changes to the design features that are relevant to the analyses included in this report,
SIRATI should be contacted to review the design and confirm whether the conclusions and
recommendations contained within this report still apply. It may then be necessary to carry out
additional field investigation and analysis before the recommendations made by SIRATI can be relied

upon.

This report has been prepared for the use by the Client and its architects and designers for this Site.

Third party use of this report without Sirati & Partners Consultants Limited consent is

Sirati & Partners Consultants Ltd. 1
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prohibited. The limitation conditions presented in Section 15.0 and Appendix H form an integral part of

the report and they must be considered in conjunction with this report.

1.2 Scope of Work

The hydrogeological assessment was carried out based on the following scope of work:

e Review of available background information: a review of available geological and
hydrogeological information for the Site and surrounding areas and review of other investigation
reports completed for the Site was conducted. This is to provide background information to

allow for characterization of regional and local geological and hydrogeological conditions.

e Site inspection: an inspection of the Property was conducted to review existing site conditions
including identification of any hydrogeological features such as significant areas of potential

groundwater recharge or areas of groundwater discharge.

e Private well survey: a water well inventory survey was conducted through the database
maintained by the Ministry of Environment, Conservation and Parks (MECP) for the area within
approximately 500 m radius of the Site. The well information was used in the assessment of

potential impact on the water wells.

e Completion of boreholes/monitoring wells: Boreholes and monitoring wells were completed

across the Site to obtain the information of soil and groundwater at the Site.

e Measurement of groundwater levels: groundwater levels were measured in the monitoring

wells installed at the Site. The data was used to interpret the groundwater flow regime.

e In-situ hydraulic conductivity tests: in-situ hydraulic conductivity tests (rising head tests)
were completed in three (3) of the monitoring wells (BH/MW-02, BH/MW-03 and BH/MW-04)
to estimate hydraulic conductivity of the underlying soils. The estimated hydraulic conductivity

was used for dewatering rate calculations.

e Construction dewatering assessment: the need for short-term construction dewatering and
long-term drainage was assessed, and the dewatering rates were calculated based on the
observed soil and groundwater conditions and the Preliminary design for the proposed

construction.

e PTTW and EASR: the need for permit-to-take-water (PTTW) or Environmental Activity and
Sector Registry (EASR) registration was evaluated, based on the short-term and long-term

dewatering rates.

Sirati & Partners Consultants Ltd. 2
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Water Balance (Preliminary): a preliminary water balance was estimated for the proposed
development in comparison to pre-development conditions using the Thornthwaite-Mather
method based on the climate information obtained from the nearest Environment Canada
weather station.

Assessment of potential impacts: potential impacts due to the proposed development were
assessed and when required, mitigation measures were discussed.

Reporting: a hydrogeological investigation report was completed summarising the findings and

results obtained from the investigation to provide recommendations.

The hydrogeological study was carried out in accordance with all the following acts and regulations:

2.0.

Ontario Water Resources Act.

Ontario Regulation 387/04 (Water Taking Regulation).

Ontario Regulation 63/16 (Water Taking under the Environmental Protection Act).
City of Barrie Sewer Use By-Law 2021-002.

LAND USE

Currently the Property is located on the east side of Confederation Street and approximately 300 m

northwest of Mountain Street, in Halton Hills, Ontario. The total area of the Phase One Property is

approximately 122,647 sq.m. (12.2647 ha) according to J. D. Barners (Surveyor), October 31, 2023. The

Property is undeveloped and covered with wooded areas. A tributary of the Credit River is located

approximately 35 m east-northeast of the Property. The Property is planned to be transformed into a

housing community with a residential subdivision.

The Property is surrounded by the following properties:

North: Residential buildings, wooded area, Credit River

East:  Residential buildings

South: Residential buildings

West: Residential buildings, Confederation Street, Farmland and residential properties.

The site features are shown on the survey map (Plan of Survey Of Part Of Lot 26 Registrars Compiled
Plan No. 1555 Formerly Part Of West Half Of Lot 22, Concession 10 Geographic Township Of
Esquesing In The Town Of Halton Hills Regional Municipality Of Halton; J.D. Barnes Limited, October

31, 2023) included in Appendix A. See Figure 1 for the Site Location Plan drawing.

Sirati & Partners Consultants Ltd. 3
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3.0. DEVELOPMENT PLAN

As presented in the provided Concept Plan (Eden Oak, Bayfield Georgetown, Concept Plan, Concept-3;
September 27, 2023, see Appendix A), it is understood that the proposed development will include an
81 Townhomes incorporated into thirteen (13) Townhouse Blocks, two (2) semi-detached dwellings),
access roadways, parking spaces, landscaping parkland areas, underground storm water management
facility, site services (municipal) and undeveloped forested areas. It is assumed that the Townhome

units will be constructed with one basement level.

4.0. 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 Site is situated within the Sixteen Mile Creek-Credit River Tertiary
Watershed, Credit River West Branch — Credit River Quaternary Watershed. The Credit River is located
between +/- 35 m east to +/- 200 m east of the east property boundary of the Site. The topography of the
Site slopes from west to east (toward the Credit River), with an approximate elevation of +/- 239 mASL
(meters above sea level) at the east site boundary to +/- 264 mASL at Confederation Street (west
boundary of the Site). The Credit River is at an approximate elevation of +/- 232 mASL. Figure 3
presents the location of the Site and natural features. Based on the available mapping, two (2) tributaries

of the Credit River flow from west to east across the Site.

Based on review of the MNRF database, the Site is not located in any area identified as an area of natural

heritage & scientific interests (ANSI), (Figure 3).

A regulated area represents the greatest physical extent of the combined hazards, plus a prescribed
allowance as set out in the Conservation Authorities Act to protect and safeguard watershed health in
terms of environmental areas such as wetlands, shorelines and watercourses. As such, a site located
within a regulation area, development restrictions shall likely apply to the proposed development.

Portions of the north and east areas of the Site lie within a CVC regulated area (as shown on Figure 5).

5.0. SOURCE WATER PROTECTION AREA

Based on review of the MECP’s Source Protection Information Atlas, the Site is located within the Credit
Valley S.P.A. (Source Protection Area). The Site is not within in an area identified as a Quantity
Wellhead Protection Area (WHPA-Q1 and WHPA-Q2). The Site is located within a Significant
Groundwater Recharge Area (see Figure 6).
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5.1. Quantity Wellhead Protection Area (WHPA-Q)

Based on review of the MECP’s Source Protection Information Atlas, the Site is not within a Wellhead
Protection Area, the Site is not within an Intake Protection Zone, the Site is not within an Issue
Contributing Area. The Site is greater than 3 km north of the nearest municipal groundwater supply well
head. It is not likely that temporary shallow construction dewatering at the Site will significantly impact

the deeply seated municipal groundwater supply.

5.2.  Wellhead Protection Area -D (WHPA-D)

Wellhead Protection Area (WHPA) is an area that is related to a wellhead, within which it is desirable

to regulate or monitor drinking water threats. WHPAs are delineated for threats to quality and quantity.

Wellhead Protection Areas for Quality (WHPA-A, -B, -C, -D) are the areas near a municipal well which
are sensitive to contamination, and which are arranged according to either a set distance or delineated
based on the time of-travel (up to 25 years) that it would take for water entering the ground to reach the
well. WHPA s are also delineated for municipal wells where nearby surface water flows can seep through
soil and influence the well (WHPA-E). This situation is known as groundwater under the direct influence

of surface water, or a GUDI well.

The Site is not located within a Wellhead Protection Area.
6.0. PHYSICAL SETTING

6.1.  Topography and Drainage

Using the interactive topographic map generator (https://atlas.gc.ca), the topography in the vicinity of
the Site gently slopes from the west to the east. The area slopes from Confederation Street to the west of
the Site at elevation +/-265 mASL, eastwards toward the east property boundary of the Site at elevation
+/-245 mASL (towards steep ravine and the Credit River). Drainage is anticipated to follow the local

topography, towards the east/southeast to the Credit River (as shown in Figure 4).

6.2. Physiography
According to Chapman and Putnam (1984), the Site is located within or bordering the Horseshoe
Moraines physiographic region and Peel Plains physiographic region. Physiographic mapping shows the
Site to be within Spillways physiography. See Figure 7.
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6.3. Overburden

According to the Surficial Geology of Southern Ontario (Ontario Geological Survey, 2003) the Site (as
shown in Figure 8) is covered by Glaciofluvial deposits consisting of river deposits and delts topset
facies, gravelly deposits. The Site is located within a former sand and gravel extraction site based on
the mapping. Based on information from Ontario Geologic Survey, Aggregate Resources Inventory,
Regional Municipality of Halton, ARIM 184-2 Bedrock Resources (2009) mapping, the Paleozoic
bedrock is covered by drift. The overburden/drift thickness around the Site is generally 8 to 15 m,

isolated bedrock outcrops may occur.

6.4. Bedrock Geology

According to the Paleozoic Geology of Southern Ontario (Ontario Geological Survey, 2007), the Site

(shown in Figure 9) is underlain by the Queenston formation, limestone, shale, siltstone and sandstone.

7.0. HYDROGEOLOGY

Water well records on file with the Ministry of the Environment, Conservation and Parks (MECP) serve
as a database for this hydrogeological assessment. The well locations were provided from the MECP
interactive water well record database. According to the well records, there appears to be nine (9) well
record for the Site. There are 97 well records within a 500 m radius around the property (including the
well records for the property). The locations of the recorded water wells are shown on Figure 10, see

Appendix G for Well Record information.

The water well records in the site area include domestic water wells and abandoned water wells. Based
on the details in the well records, overburden materials are present in the study area, extending to depths
of 8.5 mbgs (28 ft) to 26 mbgs (85ft). Red shale bedrock was encountered below the overburden
materials. The maximum water well depth extended to approximately 43 mbgs. The groundwater levels
recorded in the water wells ranged from dry conditions to 1.8 mbgs. Based on the details in the water
well records, the overburden material noted consisted primarily of sandy and gravelly deposit with
interbedded clayey deposits over red shale bedrock. Groundwater wells encountered potable
groundwater within the upper aquifer zones, lower confined sandy aquifer levels and within the shale

bedrock levels.

Note, no domestic type of potable groundwater wells were observed at the site during the site
reconnaissance completed for the Phase One Environmental Site Assessment. Test holes/groundwater

monitoring wells were observed at the property.

Sirati & Partners Consultants Ltd. 6
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8.0. FIELD WORK METHODOLOGY
8.1. Borehole Drilling and Monitoring Well Installation

As part of the SIRATI geotechnical investigation, four (4) boreholes equipped with monitoring wells
(numbered as BH/MW-01, BH/MW-02, BH/MW-03 and BH/MW-04) were drilled at the site in
December 2023. The approximate borehole and monitoring well locations are shown in Figure 2,

borehole logs are within Appendix B.

The boreholes were advanced to depths ranging from 6.2 mbgs to 10.8 mbgs, and monitoring wells were

constructed using 2-inch diameter, 1.5 m or 3 m PVC screens at depths from 6.1 mbgs to 10.7 mbgs.

The construction details for the monitoring wells are presented in the table below.

Table 8-1 Monitoring Well Construction Details
Ground e
. ; Monitoring Well ~ Screen Interval ;
Monitoring Well Elevation Screened Soil
Depth (mbgs) (mbgs)
(mAMSL)
BH/MW-01 254.2 6.2 3.1~6.2 Sand & Gravel to sand silt
BH/MW-02 257.0 9.4 63~94 Sand and silt till
BH/MW-03 2533 6.1 3.0~6.1 Sand and silt till
BH/MW-04 249.1 10.7 7.6~10.7 Sand to silty sand

Notes: mAMSL — metres above mean sea level, mbgs — metres below ground surface
8.2. Groundwater Monitoring and Elevation Survey

After the well installation, groundwater levels were measured in the newly installed monitoring wells.
In addition, a location and elevation survey were conducted using a GPS unit for both the boreholes and

the monitoring wells advanced at the Site.
8.3. Hydraulic Conductivity Test (Single Well Response Test/Slug Test)

In-situ hydraulic conductivity tests, also called single well response test or slug test, were conducted on
three (3) monitoring wells, BH/MW-02, BH/MW-03 and BH/MW-04 on January 5, 2024. During the
test, a datalogger was placed in the 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 water level recovery was recorded by the datalogger, and the data was then

used for estimating the hydraulic conductivity of the screened soil.

Sirati & Partners Consultants Ltd. 7
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8.4. Groundwater Sampling and Chemical Testing

Groundwater samples were collected on December 12,2023, from groundwater monitoring wells BH/MW-
02 and BH/MW-04. Chemical testing was completed on the groundwater samples to assess the general

water quality for the purpose of excess water disposal (potentially generated from the Site).

The groundwater samples were submitted to AGAT Laboratories for analysis as per Halton Sanitary and
Combined Sewer Use By-Law Guidelines (a By-Law to prohibit, regulate and control discharges into
bodies of waters within regional boundaries or into the regional sanitary sewers, storm sewers, sanitary

sewage works and all tributary sewer systems).
9.0. SUMMARIZED SITE CONDITIONS
9.1. Soil Stratigraphy

The soil stratigraphy as recorded from the advanced boreholes completed by SIRATI, generally
consisted of a thin topsoil deposit with a thickness of 150 mm to 200mm. A layer of fill soil material
extending to a depth of 0.8 m to 1.0 m below the ground surface was encountered. Cohesionless soils
consisting of gravel deposits, sand deposits and silty sand glacial till deposits extended from the fill base
levels to the borehole termination depths. No bedrock was encountered at the maximum explored depth

of 10.8 mbgs.

Following is the generalized stratigraphy encountered at 159 Confederation Street (the Site), as depicted

in the borehole logs.

Topsoil: A surficial layer of topsoil was encountered at the location of boreholes BH/MW-01 and BH-

04 with thickness ranging between 150 mm to 200 mm.
Fill Material:

A layer of fill material was found in all boreholes BH/MW-01 thorough BH/MW-04 beneath the topsoil
layer or on the surface extended to depths ranging between 0.8 m and 1 m below the existing ground
surface. This layer is generally brown in color and consists of gravelly sand, silty sand with different
proportions, occasional trace cobbles, trace organics, occasional trace rootlets, occasional trace wood

fragments.

The moisture content in fill layer was found to range from 5.0% to 24.0% indicating relatively moist to

very moist conditions.

The measured SPT ‘N’ values in the fill layer ranged from 4 to 9 blows per 300 mm penetration,

indicating a loose material.

Sirati & Partners Consultants Ltd. 8
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Cohesionless Soil Deposits: Native cohesionless soil deposits were observed in all boreholes,

underlying topsoil layer or fill flayer. This layer is generally reddish brown to brown and brown to grey
in color and is comprised of sand and gravel, silty sand, sandy silt with different proportions, occasional
trace cobbles, trace to some clay. The cohesionless soil stratum extended to depths ranging between 6.2

m and 10.8 m below the existing ground surface.

The moisture content in cohesionless soil deposit was found to range from 4.0% to 21.0% indicating

moist to very moist conditions.

The measured SPT ‘N’ values in the cohesionless soil deposit ranged from 15 to more than 50 blows per

300 mm penetration, indicating a compact to very dense material.

Grain size and hydrometer analyses on five (5) representative soil samples of cohesionless soil deposit
(BH/MW-01/SS2, BH/MW-02/SS6, BH/MW-02/SS10, BH/MW-03/SS4, BH/MW-04/SS5) were

conducted and the results are presented in Appendix B with the following fractions:

Clay: 3% to 8%
Silt: 18% to 52%
Sand: 33% to 59%
Gravel: 3% to 39%

9.2. Groundwater Conditions

Groundwater conditions were observed during the borehole drilling. The boreholes were open and dry

upon completion.
9.2.1 Groundwater Levels and Elevations
Groundwater levels were measured in all the newly installed monitoring wells on Six (6) occasions,

December 12, 2023, to March 01, 2024. The measured and recorded groundwater levels are presented

in Table 9-1A and 9-1B below.
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Table 9-1A:  Measured Groundwater Levels from December 12, 2023, to January 22, 2024
Date: 22/01/2024

Date: 12/12/2023 Date: 05/01/2024
Ground Toarthtn T 00 [ crmirdnatar | Crmimdiatar |
o Depth to Groundwater ~ Groundwater
BT Elevation Depth to Groundwater Groundwater ; )
Well ) Ground ) Elevation Elevation
(MAMSL) Groundwater Elevation Elevation
water (mAMSL) (mAMSL)
(mbgs) (mAMSL) (mAMSL)
(mbgs)
BH/MW-01 254.2 6.07 248.13 5.90 248.30 5.66 248.54
BH/MW-02 257.0 443 252.57 4.20 252.80 3.98 253.02
BH/MW-03 253.3 2.44 250.86 2.36 250.94 2.20 251.10
BH/MW-04 249.1 8.32 240.78 8.39 240.71 8.43 240.67

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

Table 9-1B: Measured Groundwater Levels from February 02, 2024, to March 01, 2024

Date: 02/02/2024 Date: 15/02/2024 Date: 01/03/2024
Monitoring EG|er\,O;:t?:n Depth to Groundwater Depth to Groundwater Depth to Groundwater
Well (MAMSL) Groundwater Elevation var/::er;d Elevation Groundwater Elevation
(mbgs) (mAMSL) (mAMSL) (mbgs) (mAMSL)
(mbgs)
BH/MW-01 254.2 5.58 248.62 5.60 248.60 5.62 248.58
BH/MW-02 257.0 3.34 253.66 3.55 253.45 3.64 253.36
BH/MW-03 253.3 1.55 251.75 1.46 251.84 1.44 251.86
BH/MW-04 249.1 8.40 240.70 8.36 240.74 8.30 240.80

Notes: mAMSL — 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 1.44 mbgs at BH/MW-03 on March 01, 2024, to 8.43 mbgs at BH/MW-04 on January 22, 2024,
while groundwater elevations ranged from 240.67 mAMSL at BH/MW-04 on January 22, 2024, to
253.66 mAMSL at BH/MW-02 on February 02, 2024.

It should be noted that groundwater levels can vary and are subject to seasonal fluctuations and in

response to major weather events.
9.2.2 Inferred Groundwater Flow Direction

Based on the water level elevations obtained from December 12, 2023, to March 01, 2024, the
groundwater elevation contours were established and are shown on Figure 11. The shallow unconfined

aquifer groundwater flow direction was inferred to be in a easterly direction.
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The hydraulic gradient is a gradient or slope between two or more hydraulic head measurements over
the length of the flow path. The hydraulic gradients help determine the groundwater flux or discharge.
Groundwater will flow down the hydraulic gradient. Based on the groundwater elevation data for the
shallow monitoring wells, horizontal hydraulic gradient (geometric mean) was calculated to be

approximately 0.0325 m/m (Table 9.2).

Table 9.2: Horizontal Hydraulic Gradients

Groundwater Distance
Monitoring Well Elevation (MAMSL) Between Gradient (m/m)
(22/01/2024) Monitors (m)
305 0.0147
BH/MW-01 to BH/MW-04 | 248.54 | 240.67 135 0.0583
BH/MW-02 to BH/MW-04 | 253.02 | 240.67 310 0.0400
Geometric Mean 0.0325

9.3. Estimated Hydraulic Conductivity

The hydraulic conductivity (K-value) of the soils was estimated based on the results obtained from the

single well response tests (slug tests).

Single well response tests or slug tests were conducted as part of this hydrogeological study at three (3)
monitoring well locations (namely BH/MW-02, BH/MW-03 and BH/MW-04) on January 5, 2024.
Either a falling head test or a rising head test was performed on the wells. BH/MW-01 did not contain
sufficient groundwater levels for testing. Based on the data obtained from the single well response
test/slug test, the hydraulic conductivity for the screened soils was estimated utilizing the Aqtesolv
pumping test software with the Hvorslev method. Records of the slug tests and the data processing are

provided in Appendix C.

The results of the estimated hydraulic conductivity are summarized in Table 9-3 below.

Table 9-3: Results of Estimated Hydraulic Conductivity as per Slug Tests

. Screen Depth ; Hydraulic Conductivity
Monitoring Well Tested Soil Type
(mbgs) (m/s)
BH/MW-02 6.3~94 Sand and silt till 1.399 x 10°¢
BH/MW-03 3.0~6.1 Sand and silt till 1.572x 10°¢
BH/MW-04 7.6 ~10.7 Sand to silty sand 3.333x 10°¢
Geometric Mean 1.942x 10°¢
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As presented above, the estimated hydraulic conductivity of BH/MW-02 was 1.399 x 10 m/s, BH/MW-
03 was 1.572 x 10 m/s and BH/MW-04 was 3.333 x 10° m/s, with a geometric mean of 1.942 x 106

m/s.
9.4. Water Quality

Groundwater samples were collected on December 12, 2023, from groundwater monitoring wells
BH/MW-02 and BH/MW-04 and were submitted to AGAT Laboratories for general chemistry
compared to the Halton Sanitary and Combined Sewer Use By-Law Guidelines. It should be noted that
AGAT Laboratories is accredited by the Canadian Association of Laboratory Accreditation (CALA).

The analyzed parameters for the groundwater included E.Coli, CBODS, Organics, Inorganics and
Dissolved Metals in Water. A copy of the laboratory Certificate of Analysis is presented in Appendix
D.

Table 9-3 below summarizes the exceeded parameters of groundwater sampled from BH/MW-02 and

BH/MW-04 when compared to the Halton Sanitary and Combined Sewer Use By-Law Guidelines:

Table 9-3 Guideline Violation of Halton Sanitary and Combined Sewer Use By-Law (Unit in mg/L)

Guideline Measured

Sample ID Parameter Guideline

Value Concentration

Halton Sewer
BH/MW-04 BH/MW-04 E.Coli (MI-Agar) 200 900
Use By-Law

All other tested groundwater parameters met the Halton Sanitary and Combined Sewer Use By-Law

Guidelines.

Filtration is likely to improve the water quality, meanwhile onsite treatment options might be required
in addition to filtration for removing excess concentration of E.Coli. Otherwise, the treated groundwater
can be discharged into the Municipal Storm Sewer system upon meeting the applicable water quality

guidelines and approval from the Regional Municipality of Halton.

10.0. CONSTRUCTION DEWATERING

Construction dewatering is intended to lower the groundwater levels in the excavation area 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 permeability or hydraulic conductivity, local groundwater levels, and
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the design of the proposed development such as the foundation and/or basement elevation, as well as the

size of proposed structure, etc.
10.1. Proposed Development, Anticipated Excavation and Dewatering

As presented in the provided Concept Plan (Eden Oak, Bayfield Georgetown, Concept Plan, Concept-3;
September 27, 2023, see Appendix A), it is understood that the proposed development will include an
81, Townhomes incorporated into (thirteen (13) Townhouse Blocks, two (2) semi-detached dwellings),
access roadways, parking spaces, landscaping parkland areas, underground storm water management
facility, site services (municipal) and undeveloped forested areas. It is assumed that the Townhome
house units will be constructed with one basement level. The geodetic elevations for the proposed

basement levels and site services were not provided in the Concept Plan.

SIRATI boreholes BH/MW-01 and BH/MW-04 were advanced in the proposed development area.
Ground surface elevation at BH/MW-01 is 254.2 mASL and at BH/MW-04 is 249.1 mASL.
Groundwater levels measured in BH/MW-01 was found at 5.6 mbgs (248.62 mASL) and in BH/MW-
04 was found at 8.3 mbgs (240.80 mASL) on 01/March/2024. It is assumed the cut and fill operations

will be required across the development portion of the Property.

It should be noted that groundwater levels can vary and are subject to seasonal fluctuations and in

response to major weather events.

Please contact SIRATI for re-evaluation of the construction dewatering analyses once the preliminary
design is finalized (final site grades, finalized basement floor slab elevations, finalized foundation
elevations, storm and septic sewer design).

10.2.  Construction Dewatering Rate Estimation (Short-term)

As discussed, groundwater control in the form of construction dewatering would be considered for the
proposed basement excavations, foundation excavations and associated site services in saturated sandy

soils below the groundwater levels.

For dewatering rate assessment, the following measurements and assumptions based on available

information would be made (See Appendix A for Concept Plan, Concept 3, 27-Sep-2023).
e Highest measured groundwater level: 248.6 mASL (BH/MW-01)
e Highest measured groundwater level: 240.7 mASL (BH/MW-04)
e Ground surface level measured at BH/MW-01: 254.2 mASL

e QGround surface level measured at BH/MW-04: 249.1 mASL
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e Target groundwater level: 242.1 mAMSL to 247.2 mASL for possible deep services
base depth at 6.0 m

e Excavation area: possible total excavation area of 739.5 m? for 6.0 m deep service

trenching
e Target groundwater level: 252.2 mAMSL for possible basement construction
e Excavation area: possible total excavation area of 4,000 m? for basements
e Target groundwater level: 252.2 mAMSL for possible U/G SWM Tank

e Excavation area: possible total excavation area of 616 m? for U/G SWM Tank, base

depth 6.0m

e Hydraulic conductivity: 1.942 x 10° m/s (geometric mean measured hydraulic

conductivity)

e Positive dewatering would be completed using well points or educators in combination

with sump pumps.

To estimate the construction dewatering volume, the following equation for an unconfined aquifer can

be used at a steady-state condition.
Q = K*(H?-hy?) / [0.733 * log (R/1¢)]

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)
h,, = target water level to a reference datum (m)
re = effective radius = (excavation area/m)"? (m)
R = zone of influence = 3000 x (H-hy) x K2 (m, from the edge of excavation)

R, = zone of influence = r. + R, (m, from the centre of excavation)

Based on the available information, the above assumptions and groundwater measurements,
groundwater dewatering was not anticipated for excavation and construction of the foundations and/or
underground basements. The assumed basement levels and assumed foundation levels are above the

measured groundwater levels.

Based on the available information, the above assumptions and groundwater measurements,

groundwater dewatering was not anticipated for excavation and construction of the proposed U/G SWM
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Tank. The assumed base level for the proposed U/G SWM Tank (6.0m depth) is above the measured

groundwater levels.

Based on the available information, above assumptions and measurements, the dewatering rate for
excavation and construction of possible deep site services (pipe base depth of 6.0m) was estimated to be
approximately 31,590 L/day, with an applied safety factor of 3.0. The estimated zone of influence was
about 4 m from the edge of excavation. This estimation is anticipated for the western portion of the
proposed development area. Dewatering is not anticipated at the east area of the proposed development.

Groundwater levels are greater than 6.0m in the east area of the proposed development.

It should be noted that the application of a safety factor is for a more conservative assessment to cover
or address some uncertainties (such as coarser textured soils with higher hydraulic conductivity to be
encountered during excavation) 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 the pumping, the pumping rate may be greater than

that at the steady state condition, because the water stored in the soils shall be removed as well.

To account for the stormwater runoff on a rainy day during the construction at the Site, a 20 mm daily
rainfall was considered for the purpose of dewatering design. The total runoff volume is given by the

following formula:

Total Runoff Volume (V) per day = Excavation Area x Rainfall Intensity
= Area m? x 0.02 m/day
=m? /day or L/day.

Based on the above assumptions and measurements stormwater volume estimated to accumulate for
excavation and construction of the foundations and/or underground basements (all Blocks combined)

would be approximately 80,000 L/day.

Based on the above assumptions and measurements, stormwater volume estimated to accumulate at the

U/G SWM Tank would be approximately 12,320 L/day.

Based on the above assumptions and measurements, stormwater volume estimated to accumulate at the

open deep service trench excavations (total area combined) would be approximately 14,790 L/day.

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

Sirati & Partners Consultants Ltd. 15



Project: SP23-01265-00 August 26, 2024
Weston Consulting Final - Hydrogeology Investigation Report, 159 Confederation Street, Town of Halton Hills, Ontario

be done by examining the groundwater conditions in test pits or by a full-range pumping test carried out

by the dewatering subcontractor.

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
area. In addition, the discharge quality should be monitored according to the permit or agreement if the
local sewer systems are to be used. All water taking and discharge volume is recommended to be

recorded and maintained.

Design of a dewatering system is generally the responsibility of the Contractor. To this end, appropriate
measures should be taken during construction to deal with surface water and groundwater infiltration
into excavation to enable construction. Around the perimeter of the excavation, an inceptor perimeter
trench should be constructed to prevent surface water ingress entering the excavation areas. Any
implemented dewatering system must also include an appropriate filtration mechanism to prevent the

pumping of fines and loss of ground.

Please contact SIRATI for re-evaluation of the construction dewatering analyses once the design is
finalized (final site grades, finalized basement floor slab elevations, finalized foundation elevations,

storm and septic sewer design).

The details of the construction dewatering calculations are provided in Appendix E.

10.3.  Sub-drain Dewatering (Long-term)

In general, a subdrainage system or weeping tile system is typically recommended to be constructed for
the proposed building(s) to avoid hydrostatic pressure from groundwater on the footing walls as well as

to achieve a dry condition for the basement level.

Long term sub-drain dewatering may not be anticipated for the residential housing blocks, as per the

assumptions and results listed in Section 10.2 (based on the available information).

It should be noted that should finalized detail drawings of a weeping tile or sub-drain system be made
available, the long-term dewatering estimation is recommended to be re-evaluated accordingly (contact
SIRATI in this regard). The civil engineers should at their discretion consider a safety factor when doing

the design.
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Please contact SIRATI for re-evaluation of the construction dewatering analyses once the design is
finalized (final site grades, finalized basement floor slab elevations, finalized foundation elevations,

storm and septic sewer design).

10.4. 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 I1.2 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 available information, above assumptions and measurements, the temporary construction
dewatering rate for the development will be anticipated at 31,590 L/day, and the stormwater volume
estimate would be approximately 107,110 L/day for a total of 138,700 L/day. Therefore, a PTTW will
not be required for the short-term dewatering. However, an EASR registration is required for temporary

construction dewatering (pending final design of the development Site).

10.5. Point of Discharge

For land developments in an urban area, the local sewer systems are usually used to receive the water
generated from a development site. Filtered dewatering discharge is recommended to meet the applicable

Municipal discharge guidelines/By-Law (Regional Municipality of Halton) prior to discharge.

Catch basins or local sewer systems were not observed on Confederation Street. Roadway ditching was
observed on Confederation Street. If the local roadway ditching system is selected as a discharge point
by the contractor, a permit or application to use the Halton Region ditching may likely be required.
Treatment such as diffusers, silt bags, sediment control, flow check dams (and/or other methods of

filtration/control measures) may be required as per permitting requirements.
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11.0. WATER BALANCE

A preliminary water balance for the 159 Confederation Road property was completed. The water balance
was calculated for both pre-development and post-development conditions to assess the change in

overall rate of infiltration.
11.1. Site Condition

The 159 Confederation Road Site is currently undeveloped and does not contain any residential
dwellings or paved areas. The total area of the Site is approximately 122,647 sq.m. (12.2647 ha)
according to J. D. Barners (Surveyor), October 31, 2023. One (1) small sized shed (+/- 10 m? in size)
was observed to be on the property at the time of the site reconnaissance. Based on the available

mapping, two (2) tributaries of the Credit River flow from west to east across the Site.

As presented in the provided Concept Plan (Eden Oak, Bayfield Georgetown, Concept Plan, Concept-3;
September 27, 2023, see Appendix A), it is understood that the proposed development will include 81
Townhomes (thirteen (13) townhouse blocks, two (2) semi-detached dwellings), access roadways,
parking spaces, parkland, underground storm water management facility, site services (municipal) and
undeveloped forested areas. It is assumed that the townhouse units will be constructed with one

basement level.

For water balance assessment, the development area can be categorized into three (3) types of areas:
paved area, building/roof area and landscape/vegetated area, which are shown in Appendix A. A

summary of the site area is listed in Table 11-1.

Table 11-1:  Pre-and Post-Development Site Conditions

Type of Land Coverage Pre-Development Area (m?) Post- Development Area (m?)
Paved Area 0 10,840
Building/Roof Area 10 17,822
Landscape/Vegetated Area 122,637 93,985
Total (m?) 122,647 122,647

11.2. 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

Sirati & Partners Consultants Ltd. 18



Project: SP23-01265-00 August 26, 2024
Weston Consulting Final - Hydrogeology Investigation Report, 159 Confederation Street, Town of Halton Hills, Ontario

(R), infiltrate to the groundwater table (I), 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)
I = Infiltration (mm/year)

AS = Change in groundwater storage (taken as zero) (mm/year).
11.3. Climate Data

The climatic data including monthly average temperature and precipitation were obtained from
Environment Canada, for Georgetown WWTP weather station (Climate Identifier: 6152695) located at
about 3 km distance from the Site.

Data was available between the years 1979 to 2006, i.e., 27 years. Temporal variations of mean annual

temperature and precipitation are shown on Figures 11-3 and 11-4.
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Figure 11-4:  Mean Monthly Precipitation at the Site
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Average monthly variations of both temperature and precipitation were calculated for the period from
1979 to 2006 (27 years) and is presented below in Figure 11-5. The highest average temperature was

recorded in the month of July, while the highest precipitation was in the month of November.
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Figure 11-5:  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 529 mm/annum using the USGS Thornthwaite Monthly Water Balance software (Appendix F),

and the average annual precipitation was recorded to be 898 mm/annum.
11.4. Infiltration and Run-off

As mentioned above, the actual evapotranspiration was estimated to be 529 mm/annum. Given the
average annual precipitation of 898 mm/annum, there is a water surplus of 369 (=898-529) 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 surpluses into infiltration and surface run-off, the

MECRP infiltration factor was used. The MECP Storm Water Management Planning and Design Manual
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(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.
11.5. Water Balance

The calculation of infiltration and runoff in the stages of pre-development and post-development is

provided in Appendix F and are presented in Tables 11-2 to 11-5 below.

Table 11-2:  Annual Pre-Development Water Balance

Area Precipitation | Evapotranspiration Infiltration Run-off
Land Use (m2) (m3) () (m3) (m3)
Paved Area 0.0 0 0 0 0
Impervious | Building/ Roof 10.0 9 1 0 8
Areas Area
Pervious Landscape/ 122,637 110,128 64,875 33,940 11,313
Areas Vegetated Area
122,647 110,137 64,876 33,940 11,321

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

Table 11-3:  Annual Post-Development Water Balance

Area Precipitation  Evapotranspiration Infiltration Run-off
Land Use (m2) (m3) (m3) (m3) (m3)
Paved Area 10,840 9,734 973 0 8,761
Impervious | Building/ Roof 17,822 16,004 1,600 0 14,404
Areas Area
Pervious Landscape/ 93,985 84,399 49,718 26,010 8,670
Areas Vegetated Area
122,647 110,137 52,292 26,010 31,835

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

Table 11-4:  Comparison of Pre- and Post Development Water Balance Components

Precipitation | Evapotranspiration Infiltration Run-off

(m?) (m?) (m?) (m?)

Pre-Development 110,137

Post-Development 110,137 52,292 26,010 31,835

Change in Volume -12,584 -7,929 20,513
Change in % -23 181
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Table 11-5: Requirement for Infiltration of Roof Run-off

Volume of Pre-Development Infiltration (m3/annum) 33,940
Volume of Post-Development Infiltration (m3annum) 26,010

Deficit from Pre to Post Development Infiltration (m3/annum) 7,929

Percentage of Roof Runoff required to match the pre-development infiltration (%6) 55

11.6. Summary of Water Balance Calculation

Based on the above calculations, a water balance summary for 159 Confederation Street is listed below:

1) There is a net increase in run-off at the Site of about 20,513 m*/annum (or 181% increase),
from 11,321 m3/annum to 31,835 m*/annum. This increase is as a result of the development
of the Site with more impervious areas such as roof and paved areas and reduction in
pervious landscaped areas.

2) Without implementation of mitigation measures, there is a net deficit of about
7,929 m* /annum (23% decrease) in the post-development infiltration from 33,940 m? to
26,010 m® on a yearly basis.

3) There is a net volume of 7,929 m*/annum potentially available to be collected from roof
areas, which is sufficient to fully compensate for the post-development infiltration deficit.

A diversion of 55% of roof runoff will compensate the total infiltration deficit.

11.7. Discussions on LID Measures

Based on the above water balance calculations for 159 Confederation Street, an infiltration deficit will
be anticipated in an amount of 7,929 m?/year due to the development of the Site. On the other hand, a
total amount of 14,404 m®/year of roof water is anticipated to be available from the roofs of the
buildings, which is sufficient to compensate for the infiltration deficit caused due to the proposed

development.

The soil stratigraphy as recorded from the advanced boreholes completed by SIRATI, generally
consisted of a thin topsoil deposit with a thickness of 150 mm to 200mm. A layer of fill soil material
extending to a depth of 0.8 m to 1.0 m below the ground surface was encountered. Cohesionless soils

consisting of gravel deposits, sand deposits and silty sand glacial till deposits extended from the fill
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base levels to the borehole termination depths. No bedrock was encountered at the maximum explored

depth of 10.8 mbgs. The soils identified at the Site, generally have a fair to good infiltration capacity.

12.0. 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, use of water wells and source protection areas.

As discussed, the construction dewatering under the existing concept design plan (Eden Oak, Bayfield
Georgetown, Concept Plan, Concept-3; September 27, 2023), based on the available information, above
assumptions and measurements, the temporary construction dewatering rate for the development will be
anticipated at 31,590 L/day, and the stormwater volume estimate would be approximately 107,110 L/day
for a total of 138,700 L/day. The long-term drainage discharge from the residential blocks may not be

anticipated.

Based on the above water balance calculations for 159 Confederation Street, an infiltration deficit will
be anticipated in an amount of 7,929 m?/year due to the development of the Site. On the other hand, a
total amount of 14,404 m*/year of roof water is anticipated to be available from the roofs of the buildings,

which is sufficient to compensate for the infiltration deficit caused due to the proposed development.

No significant potential impacts would be anticipated.
12.1. Natural Features

The topography of the Site slopes from west to east (toward the Credit River), with an approximate
elevation of +/- 239 mASL (meters above sea level) at the east site boundary to +/- 264 mASL at
Confederation Street (west boundary of the Site). The Credit River is at an approximate elevation of +/-
232 mASL. Figure 4 presents the location of the Site and natural features. Based on the available

mapping, two (2) tributaries of the Credit River flow from west to east across the Site.

Based on review of the MNRF database, the Site is not located in any area identified as an area of natural
heritage & scientific interests (ANSI), (Figure 4). Portions of the north and east areas of the Site lie
within a CVC regulated area. Based on the existing concept design plan, the proposed development area

of the Property may be located outside of the CVC regulated area (as shown on Figure 5).

Significant impacts would not be expected due to the proposed development given the distance and the
limited zone of influence that has been estimated for construction dewatering, long term dewatering may

not be anticipated, 14,404 m*/year of roof water is anticipated to be available from the roofs of the
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buildings, which is sufficient to compensate for the infiltration deficit caused due to the proposed

development.
12.2. Private Water Wells on and near the Site

As discussed in Section 7, water well records on file with the Ministry of the Environment, Conservation
and Parks (MECP) serve as a database for this hydrogeological assessment. The well locations were
provided from the MECP interactive water well record database. According to the well records, there
appears to be nine (9) well records for the Site. There are 97 well records within a 500 m radius around
the property (including the well records for the property). The water well records include domestic water
wells abandoned water well. The maximum water well depth extended to approximately 43 mbgs. The
groundwater levels recorded in the water wells ranged from dry conditions to 1.8 mbgs. Based on the
details in the water well records, the overburden material noted consisted primarily of sandy and gravelly
deposit with interbedded clayey deposits over red shale bedrock. Groundwater wells encountered potable
groundwater within the upper aquifer zones, lower confined sandy aquifer levels and within the shale

bedrock levels. Local groundwater flow is in an east to southeast direction.

According to Section H4.3.5 Water and Wastewater Services (Hamlet of Glenn Williams Secondary
Plan), a piped regional water system currently services the majority of the Hamlet of Glenn Williams.
No expansions of the water service are permitted without approval and all new development shall be
serviced by piped regional water. The primary method of wastewater servicing for new development
within the Hamlet shall be piped regional wastewater services, with connection to the Georgetown
Wastewater Treatment Plant. Water mains were observed in the area of the proposed development
(including on the Confederation St. R.O.W.). Therefore, significant impact may not be anticipated on

the deeply seated private water wells or water uses.

It is recommended the existing groundwater wells be decommissioned in accordance with O.Reg. 903

and Municipal guidelines prior to construction activities at the Site.
12.3.  Quantity Wellhead Protection Area (WHPA-Q)

The Site is not located in a Wellhead Protection Area. Therefore, the proposed development would not

potentially cause an impact or a threat on municipal wells.

12.4. Wellhead Protection Area -D (WHPA-D)

The Site is not located in a WHPA-D area. Therefore, the proposed development would not likely cause

an impact or a threat on municipal wells.
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12.5. Ground Settlement/Subsidence

Under certain conditions, dewatering activities can cause ground settlement or subsidence. The ground
settlement/subsidence results from the increase in effective stresses caused by the lowering of ground

water level and subsequent decrease in pore pressure.

It should be noted that there may be existing buildings (residential structures) and potentially existing
underground structures (sewer pipes) on the adjacent properties, which are located within the estimated
zone of influence. Considering the drawdown of dewatering and the distance from the
excavation/dewatering area, the impacts due to the temporary dewatering would be minor. However, it
would be prudent to conduct a monitoring program prior to and during construction dewatering and

assess any settlement effects on the existing buildings and structures due to the proposed development.
12.6. Local Sewage Works

The water generated during the construction dewatering may be discharged to local sewer systems (storm
and/or sanitary) or ditching. As discussed, the groundwater generated from the construction dewatering
at the Site may be discharged to the local sewer systems or ditching after appropriate treatment. Treated

discharge may increase the load to the local sewer systems.

It should be noted that a permit or agreement to use the local sewer system and/or local ditching shall be

obtained prior to treated water discharge.

According to Section H4.3.5 Water and Wastewater Services (Hamlet of Glenn Williams Secondary
Plan), a piped regional water system currently services the majority of the Hamlet of Glenn Williams.
No expansions of the water service are permitted without approval and all new development shall be
serviced by piped regional water. The primary method of wastewater servicing for new development
within the Hamlet shall be piped regional wastewater services, with connection to the Georgetown
Wastewater Treatment Plant. Storm sewers were noted to exist on Bishop Ct., located northwest of the
Site. Roadway ditching was observed on Confederation Street at the Site, storm sewers were not

observed on Confederation St. near the Site.
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13.0. CONCLUSIONS AND RECOMMENDATIONS

This report was prepared by SIRATI in support of proposed residential development at 159

Confederation Street, Halton Hills, Ontario (the Site). Based on the hydrogeological investigation

conducted on the subject Property, the following conclusions are presented:

The Site is situated within the Sixteen Mile Creek-Credit River Tertiary Watershed, Credit River
West Branch — Credit River Quaternary Watershed. The Credit River is located between +/- 35
m east to +/- 200 m east of the east property boundary of the Site. Based on the available mapping,
two (2) tributaries of the Credit River flow from west to east across the Site.

The Site is located within the or bordering the Horseshoe Moraines physiographic region and
Peel Plains physiographic region. Physiographic mapping shows the Site to be within Spillways
physiography. The Site is covered by Glaciofluvial deposits consisting of river deposits and delts
topset facies, gravelly deposits. The overburden/drift thickness around the Site is generally 8 to
15 m. The Site is underlain by the Queenston formation, limestone, shale, siltstone and sandstone.
The soil stratigraphy as recorded from the advanced boreholes completed by SIRATI, generally
consisted of a thin topsoil deposit with a thickness of 150 mm to 200mm. A layer of fill soil
material extending to a depth of 0.8 m to 1.0 m below the ground surface was encountered.
Cohesionless soils consisting of gravel deposits, sand deposits and silty sand glacial till deposits
extended from the fill base levels to the borehole termination depths. No bedrock was
encountered at the maximum explored depth of 10.8 mbgs.

The static groundwater levels measured in the monitoring wells across the Site ranged from 1.44
mbgs at BH/MW-03 to 8.43 mbgs at BH/MW-04, while groundwater elevations ranged from
240.67 mAMSL at BH/MW-04 to 253.66 mAMSL at BH/MW-02 between December 12, 2023,
to March 01, 2024. Inferred groundwater flow direction is to the east, southeast.

The hydraulic conductivity of the screened soils is estimated to be 1.942 x 10 m/s (geometric
mean).

Based on the available information, the temporary construction dewatering rate for the
development will be anticipated at 31,590 L/day, and the stormwater volume estimate would be
approximately 107,110 L/day for a total of 138,700 L/day. Therefore, a PTTW is not considered
to be required for the short-term dewatering. However, an EASR registration is required for
temporary construction dewatering (pending final design of the development Site).

Positive dewatering such as well points or educators will be required prior to any excavations in
the soils below the groundwater table. A contractor specializing in dewatering should be retained

to design the dewatering systems. The groundwater table must be lowered to at least 1.0 m below

Sirati & Partners Consultants Ltd. 27



Project: SP23-01265-00 August 26, 2024
Weston Consulting Final - Hydrogeology Investigation Report, 159 Confederation Street, Town of Halton Hills, Ontario

the lowest excavation level, prior to bulk excavation. Limited temporary dewatering above the
groundwater table (and above target dewatering levels) may be completed using sump pumps.

e Using Dupuit’s equation for unconfined aquifers (based on available information and Preliminary
design assumptions), long-term dewatering may not be required.

e The maximum estimated zone of influence from the edge of the excavation due to the dewatering
is anticipated. Ground settlement/subsidence should be considered on the existing buildings
and/or underground structures (sewer pipes) adjacent to the Site. It would be prudent to conduct
a monitoring program prior to and during construction dewatering and assess any settlement
effects on the existing buildings and structures due to the proposed development.

e Please contact SIRATI for re-evaluation of the construction dewatering analyses and long-term
dewatering once a site design is Finalized (final site grades, finalized basement floor slab
elevations, finalized foundation elevations, storm and septic sewer design).

e Based on the groundwater quality assessment, the groundwater taken from the site may meet the
criteria for Halton Sewer Use By-Law Guidelines after proper filtration and treatment for E.coli.
Therefore, the water generated during construction could be discharged into local sanitary sewer
system after proper filtration/treatment. Otherwise, the groundwater can be discharged into the
Municipal storm sewer upon meeting the applicable water quality guidelines. However, a
discharge permit or agreement shall be obtained from Halton Region prior to discharge.

e Based on the preliminary water balance assessment, an infiltration deficit will be anticipated in
an amount of 7,929 m?/year due to the development of the Site. A total amount of 14,404 m*/year
of roof water is anticipated to be available from the roofs of the buildings, which is sufficient to
compensate for the infiltration deficit.

e The Site is not located in WHPA areas. It is recommended that infiltration facilities or low-impact
development (LID) measures would be incorporated into the design. It should be noted that
selection and design of the LID methods should be carried out by the project engineer. If required,
SIRATI can conduct in-situ infiltration tests to assess the soil infiltration capacity.

o Existing test wells and domestic type, metal cased potable groundwater wells (if identified at the
Site) are recommended to be decommissioned in accordance with O.Reg. 903 and local
Municipal guidelines.

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 groundwater conditions in test pits or by a full-range pumping

test carried out by the dewatering subcontractor.
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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 area. In addition, the discharge quality should be monitored according to the permit
or agreement if the local sewer systems are to be used. All water taking and discharge would be
recorded and maintained.

e Design of a dewatering system is generally the responsibility of the Contractor. To this end,
appropriate measures should be taken during construction to deal with surface water and
groundwater infiltration into excavation to enable construction. Around the perimeter of the
excavation, an inceptor perimeter trench should be constructed to prevent surface water ingress
entering the excavation areas. Any implemented dewatering system much also include
appropriate filtration mechanisms to prevent the pumping of fines and loss of ground.

e Please contact SIRATI if you require a door-to-door well survey for the proposed development.
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15.0. LIMITATIONS AND USE OF THE REPORT

This report was produced by SIRATTI 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 without the express written permission of SIRATI and use of findings,

conclusions and recommendations represented in this report, is at the sole risk of third parties.

In the event that during future work new information regarding the environmental condition of the
Property is encountered, or in the event that the outstanding responses from the regulatory agencies
indicate outstanding issues on file with respect to the Property, SIRATI should be notified in order that

we may re-evaluate the findings of this assessment and provide amendments, as required.
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16.0. SIGNATURES

Should you have any questions regarding the information presented or limitation set in this report, please

do not hesitate to contact our office.
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THESE DRAWINGS ARE NOT TO BE SCALED:

ALL DIMENSIONS MUST BE VERIFIED BY CONTRACTOR PRIOR TO
COMMENCEMENT OF ANY WORK. ANY DISCREPANCIES MUST BE
REPORTED DIRECTLY TO SRN ARCHITECTS INC.
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APPENDIX B




SPCL SOIL LOG /DRAFT SP23-01265-00.GPJ SPCL.GDT 23-12-13

LOG OF BOREHOLE BH/MW 01

1 OF 1

CLIENT: Eden Oak
PROJECT LOCATION: 159 Confederation Street, Town of Halton Hills

PROJECT: Geotechnical and Hydrogeological Investigations and Excess Soil

DRILLING DATA
Method: Solid Stem Auger

Diameter: 150 mm

REF. NO.: SP23-01265-00

DATUM: Geodetic Date: Dec-01-2023 ENCL NO.: 2
BH LOCATION: N 4836219 E 586124
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO & PLASTIC ag@%ﬁ’;{'& uaup| . |E REMARKS
) — = 20 40 60 80 100 |UMT  conent UMTIE fE | AND
2 % [£2| 5 [SHEAR STRENGTH (Pa) e v w [E|3E| GRANSEZE
ELEV a sElag] &[S S GTH (kPa) ———o——— [¥£5]3 2| DisTRIBUTION
DEPTH DESCRIPTION < | 922 E| E |o UNCONFINED 4+ FIELD VANE ) X
> ) a° |5 a < & Sensitivity o = £ (%)
== & |. 0z & | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) g
5121 & |z 58| & 20 40 60 80 100 10 20 30 GR SA SI CL
254.2
254.91 TOPSOIL: 160 mmthick _ _ _ _ 13 f
[ 58% ELL: silty sand, trace cobbles, 11SS| 4 254; o
o trace gravel, trace organics, brown,
;258-2 very moist, loose -
[ 1 . SAND AND GRAVEL.: some silt, 2 SS 25 [ o 39 39 18 4
trace cobbles, trace clay, brown, 253f
moist, compact 0. i
I .01 3| SS | 23 - o
- 0. i
o 252
d b I
- ense ‘9l 4| ss| 34 °
s :
5| ss| 30 2511 g
o i
i 250f
[ 249.6 2 -
L 4.6/ SANDY SILT: trace to some clay, i 50/ | B
- trace gravel, brown, moist, very 1 6| SS 50mnp. [ °
» dense : . [
249
5247 g| grevvery moist ’ 7 | ss | 50/ W.L.248.1m o
: : &6 Dec 12, 2023
6.4 END OF BOREHOLE:
1. Borehole was open and dry upon
completion of drilling.
2. Nested monitoring well was
installed (Deep well).
3. Monitoring well observations for
long-term stabilized groundwater
levels:
Date Depth (mbgs)
Dec 12, 2023 6.07m
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“é“;‘::\;fyfer © &=3% Srain at Failure

1st 2nd 3rd 4th
Measurement SZ




LOG OF BOREHOLE BH/MW 02

1 OF 1

PROJECT: Geotechnical and Hydrogeological Investigations and Excess Soil
CLIENT: Eden Oak
PROJECT LOCATION: 159 Confederation Street, Town of Halton Hills

DRILLING DATA
Method: Solid Stem Auger

Diameter: 150 mm

REF. NO.: SP23-01265-00

SPCL SOIL LOG /DRAFT SP23-01265-00.GPJ SPCL.GDT 23-12-13

DATUM: Geodetic Date: Dec-04-2023 ENCL NO.: 3
BH LOCATION: N 4836417 E 585897
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
w SISTANCE PLO —— pLasTic NATIRAL - Liqun| | & REMARKS
™ 5 E o 20 40 60 80 100 |MT content MTIF_fE | R :IEDSIZE
[sNy
ELEV z Se|28| 3 [SHEARSTRENGTH (kPa) v o 55|22 osmieumon
DEPTH DESCRIPTION < | & 922 E E | O UNCONFINED  + 5DeRE 83[5= %)
o )
12| w m § S & | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
257.0 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
I 0.0 POSSIBLE FILL: gravelly sand,
- trace silt, trace rootlets, brown, 118S| 9 o
B moist, loose 5
L 256.2 !
L, 0.8 SAND AND GRAVEL: trace to : _
- some silt, trace cobbles, trace clay, | -7 2|88 31 256}
brown, moist, dense 0 s
- very dense o 13| ss | 50 - o
- 2L 00m -
= 0 255}
 254.7 s i
- 2.3| SILTY SAND TILL: trace cobbles, _l's?'l-. 4 | ss | 50/ B o
- trace gravel, brown, moist, very it 40m
i dense [ |.|_ i
£ 1] 254] -
1B ASS ) 50/ -
[ | I_I' [
ol
[ |?| [
g ':.311:.' 253]
[ 252.4 1 g
[0 o W.L.252.6 m
[ 4.6| SAND AND SILT TILL:trace ?1| 6 | sS 50/ Dec 12, 2023 o 3 41 50 6
B cobbles, trace gravel, trace clay, . 30m X
- brown, moist, very dense el 2521
K )'_. :
- o 251}
71 ss | 50/ | I o
a 40mng : a
o % 250
i 118 A SS | 507 |- i °
o i oomi- 249]
g Eh; : 248}
very moist 1R 9 A SS | 50/ i °
g i \0mf g
[ 247.1 10l 8s [ 50 o 9 41 46 4
9.9 END OF BOREHOLE: 50m
1. Borehole was open upon
completion of drilling.
2. Groundwater was encountered at
9.1 mbgs upon completion of
drilling.
3. Nested monitoring well was
installed (Deep well).
4. Monitoring well observations for
long-term stabilized groundwater
levels:
Date Depth (mbgs)
Dec 12, 2023 4.43m
GROUNDWATER ELEVATIONS ﬁg% +3.x3: t'i“é“;‘::\;fyfer © &=3% Srain at Failure

1st 2nd 3rd 4th

Measurement SZ




SPCL SOIL LOG /DRAFT SP23-01265-00.GPJ SPCL.GDT 23-12-13

LOG OF BOREHOLE BH/MW 03

1 OF 1

PROJECT: Geotechnical and Hydrogeological Investigations and Excess Soil
CLIENT: Eden Oak
PROJECT LOCATION: 159 Confederation Street, Town of Halton Hills

DRILLING DATA
Method: Solid Stem Auger

Diameter: 150 mm

REF. NO.: SP23-01265-00

DATUM: Geodetic Date: Dec-04-2023 ENCL NO.: 4
BH LOCATION: N 4836294 E 585981
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGEPLOT — NATURAL Lo ¢ | rewares
i MOISTURE ™\ imiT| 2 AND
— = 20 40 60 80 100 CONTENT g =
" 2 g g 2| z SHEAI\R STIIQENGITH (kl; ) I o v [5E|SF ram sz
o 2 Q| © a — o |¥3]22
DErTH DESCRIPTION <|& 93125 | £ o unconrmen  + fEovae g3| 55| PemoToN
== & |. 0z & | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
2533 5121 2 |2 |68 & 20 40 60 80 100 20 30 GR SA SI CL
I 0.0 POSSIBLE FILL: gravelly sand, -
- trace silt, trace rootlets, trace wood 11| SS 7 253F
- fragments, brown, moist, loose [
[ 252.6
L, 0.8 SAND AND GRAVEL: trace to N
L some silt, trace cobbles, trace clay, | ¢ 2|85 | 40 [
brown, moist, dense o, 252}
I .01 3 | SS | 46 i
- o :
 251.0 251:
L 2.3| SILTY SAND TILL: trace cobbles, |01 \/I B
trace gravel, trace clay, brown, I_Tﬁl" 4| 8S | 31 |71 |]W.L.250.9m 8 59 30 3
s moist, dense | |.| | }|Dec 12,2023
[950.3 Fa Lt B
[ 3.1| SAND AND SILT TILL: trace 191 [
gravel, trace clay, reddish brown, REl 5|8SS | 18 250 =
N very moist, compact i
[, [
249}
: very dense 1114 6 | ss | 50/ | i
B 15 00m s
248}
6 i -
[ 247 1 T Tss 1=y
6.2 END OF BOREHOLE: 40m

1. Borehole was open upon
completion of drilling.

2. Groundwater was encountered at
3.0 mbgs upon completion of
drilling.

3. Nested monitoring well was
installed (Deep well).

4. Monitoring well observations for
long-term stabilized groundwater

levels:
Date Depth (mbgs)
Dec 12, 2023 2.44m
8=3Y . .
GROUNDWATER ELEVATIONS %ﬁ;g +3,x3: t'i“é“;‘::\;fyfer © ®3% Strain at Failure

1st 2nd 3rd 4th
Measurement SZ




LOG OF BOREHOLE BH/MW 04

1 OF 1

PROJECT: Geotechnical and Hydrogeological Investigations and Excess Soil
CLIENT: Eden Oak
PROJECT LOCATION: 159 Confederation Street, Town of Halton Hills

DRILLING DATA
Method: Solid Stem Auger

Diameter: 150 mm

REF. NO.: SP23-01265-00

SPCL SOIL LOG /DRAFT SP23-01265-00.GPJ SPCL.GDT 23-12-13

DATUM: Geodetic Date: Dec-01-2023 ENCL NO.: 5
BH LOCATION: N 4836331 E 586190
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
x SISTANCEPLOT — pLasTic NATIRAL - Liqun| | & REMARKS
i z AND
— e 20 40 60 80 100 LMIT  content  UMITIE | &

(m) o ol < 2 > I | 1 L 1 W W w, &§ %55\ GRAIN SIZE
ELEV T 2| E E 5| & |SHEAR STRENGTH (kPa) o ¥=|2 2| bistrRIBUTION
DEPTH DESCRIPTION <& 232 E| & |o unconrneD  + EDIANE 83[5+ %

== & |. 0z & | ® auick TRIAXIAL X LABVANE WATER CONTENT (%) s
249.1 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
[ 248.8] TOPSOIL: 200mm __ _ _ _ | 515
| 0.2| POSSIBLE FILL: silty sand, trace 1 o
o cobbles, trace gravel, trace n
i organics, brown, very moist, loose i
[ 248.0 2 s °
1.0 SANDY SILT: trace to some clay, 248[
trace gravel, brown, very moist, [
- compact B
i 3 i o
L, i
u 247}
i dense 4 5 o
s 246 :
[ oxidated i Non-plastic
5 o 7 3352 8
» 245f
| 244.5 [
L 4.6/ SAND: trace to some silt, trace [
- gravel, brown, moist, dense 6 i ©
[ 244}
L, [
u 243
very dense L7 s °
:7 i
u 242}
9 8 |ss| 8 g °
[ 241}
[ "|W.L.240.7 m
-|Dec 12, 2023
[239.9 g 240}
[ 9.1] SANDY SILT: trace to some clay, 9| ss 50/ | - °
[ trace gravel, brown, very moist, very 50mnp - B
dense N -
10 5
[ 239F
[2383) . PO mrerom e a
0.8 recieistrirow t 4
END OF BOREHOLE: 00m
1. Borehole was open upon
completion of drilling.
2. Nested monitoring well was
installed (Deep well).
3. Monitoring well observations for
long-term stabilized groundwater
levels:
Date Depth (mbgs)
Dec 12, 2023 8.32m
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X7 fo Sensitivity e} Strain at Failure

1st 2nd 3rd 4th

Measurement SZ




PERCENT PASSING

SIHATI & PARTNERS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY AND SILT Fine Medium Coarse Fine | Coarse
SIEVE DESIGNATION (Imperial )
GRAIN SIZE IN MICROMETERS #200 .
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Project No. SP23-01265-00
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Figure No.
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0. 1.28E+3 2.56E+3 3.84E+3 5.12E+3 6.4E+3
Time (sec)
RISING HEAD
Data Set: Z:\...\BH MW-02.aqt
Date: 01/05/24 Time: 16:35:51
PROJECT INFORMATION
Company: Sirati & Partners Consultants
Client: Weston Consulting
Project: SP23-1265-00
Location: 159 Confederation St., Halton
Test Well: BH-02
Test Date: January 05, 2024
AQUIFER DATA
Saturated Thickness: 5.3 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (BH/MW-02)
Initial Displacement: 5.229 m Static Water Column Height: 5.3 m
Total Well Penetration Depth: 9.4 m Screen Length: 3. m
Casing Radius: 0.0508 m Well Radius: 0.0508 m
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =1.399E-6 m/sec y0 = 3.662 m
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0001 | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0. 1.4E+3 2.8E+3 4.2E+3 5.6E+3 7.0E+3
Time (sec)
RISING HEAD
Data Set: Z:\...\BH MW-03.aqt
Date: 01/05/24 Time: 16:52:33
PROJECT INFORMATION
Company: Sirati & Partners Consultants
Client: Weston Consulting
Project: SP23-1265-00
Location: 159 Confederation St., Halton
Test Well: BH-03
Test Date: January 05, 2024
AQUIFER DATA
Saturated Thickness: 3.74 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (BH/MW-03)
Initial Displacement: 3.426 m Static Water Column Height: 3.74 m
Total Well Penetration Depth: 6.1 m Screen Length: 3. m
Casing Radius: 0.0508 m Well Radius: 0.0508 m
SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K =1.572E-6 m/sec y0=8.351m
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0.001
0. 300. 600. 900. 1.2E+3 1.5E+3
Time (sec)
RISING HEAD
Data Set: Z:\...\BH MW-04.aqt
Date: 01/08/24 Time: 15:43:38

PROJECT INFORMATION

Company: Sirati & Partners Consultants
Client: Weston Consulting

Project: SP23-1265-00

Location: 159 Confederation St., Halton
Test Well: BH-04

Test Date: January 05, 2024

AQUIFER DATA
Saturated Thickness: 2.31 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH/MW-04)

Initial Displacement: 0.6836 m Static Water Column Height: 2.31 m
Total Well Penetration Depth: 10.7 m Screen Length: 3. m
Casing Radius: 0.0508 m Well Radius: 0.0508 m
Water level was below the top of screen.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K = 3.333E-6 m/sec y0 =0.7008 m
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
160 KONRAD CRESCENT UNIT 4
MARKHAM, ON L3R 9T9
(905) 833-1582

ATTENTION TO: Hiva Elhami
PROJECT: SP23-1265-00
AGAT WORK ORDER: 23T103703

MICROBIOLOGY ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead

TRACE ORGANICS REVIEWED BY: Oksana Gushyla, Trace Organics Lab Supervisor
WATER ANALYSIS REVIEWED BY: Nivine Basily, Inorganic Team Lead
DATE REPORTED: Dec 21, 2023
PAGES (INCLUDING COVER): 16
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:

All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may
incorporate modifications from the specified reference methods to improve performance.

All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may
be exempt, please contact your Client Project Manager for details.

AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the
services.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

The test results reported herewith relate only to the samples as received by the laboratory.

Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines
contained in this document.

All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay
between sampling and submission to the laboratory could not be minimized.

Member of:

Laboratories (V1) Page 1 of 16
Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.



CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
SAMPLING SITE:159 Confederation St., Halton

Certificate of Analysis

AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00

ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

E.Coli (MI-Agar)

DATE RECEIVED: 2023-12-13 DATE REPORTED: 2023-12-21
SAMPLE DESCRIPTION: BH/MW-02 BH/MW-04
SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-12-12 2023-12-12
13:30 15:30
Parameter Unit G/S RDL 5542216 5542305
Escherichia coli CFU/100mL 200 0 900
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Halton Storm Sewer

Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

5542216-5542305 Escherichia coli RDL = 100 CFU/100mL.
RDL > 1 indicates dilutions of the sample.

The sample was diluted prior to filtration due to the presence of sediments.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 2 of 16




CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
SAMPLING SITE:159 Confederation St., Halton

Certificate of Analysis

AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

Halton Sanitary and Combined Sewer Use By-law - Organics

DATE RECEIVED: 2023-12-13

DATE REPORTED: 2023-12-21

SAMPLE DESCRIPTION: BH/MW-02 BH/MW-04
SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-12-12 2023-12-12
13:30 15:30
Parameter Unit G/S RDL 5542216 5542305
ﬁllv\;cl;ngrease (animal/vegetable) mg/L 05 <05 <05
Oil and Grease (mineral) in water mg/L 0.5 <0.5 <0.5
Methylene Chloride mg/L 0.0003 <0.0003 <0.0003
Chloroform mg/L 0.0002 <0.0002 <0.0002
Benzene mg/L 0.0002 0.0005 <0.0002
Trichloroethene mg/L 0.0002 0.0024 0.0139
Toluene mg/L 0.0002 0.0006 <0.0002
Tetrachloroethene mg/L 0.010 <0.010 <0.010
Ethylbenzene mg/L 0.0001 <0.0001 <0.0001
1,4-Dichlorobenzene mg/L 0.0002 <0.0002 <0.0002
Naphthalene mg/L 0.0003 <0.0003 <0.0003
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 50-140 100 104
4-Bromofluorobenzene % Recovery 50-140 65 64
Naphthalene-d8 % 50-140 68 84
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

5542216-5542305 Oil and Grease animal/vegetable is a calculated parameter. The calculated value is the difference between Total O&G and Mineral O&G.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 3 of 16



CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
SAMPLING SITE:159 Confederation St., Halton

Certificate of Analysis

AGAT WORK ORDER: 237103703

PROJECT: SP23-1265-00
ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

CBOD5
DATE RECEIVED: 2023-12-13 DATE REPORTED: 2023-12-21
SAMPLE DESCRIPTION: BH/MW-02 BH/MW-04
SAMPLE TYPE: Water Water
DATE SAMPLED: 2023-12-12 2023-12-12
13:30 15:30
Parameter Unit G/S RDL 5542216 5542305
Biochemical Oxygen Demand,
Carbonaceous i e < <
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
5542216 RDL for BOD is raised due to insufficient DO depletion at selected dilution levels.

Analysis performed at AGAT Halifax (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 4 of 16




CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
SAMPLING SITE:159 Confederation St., Halton

Certificate of Analysis

AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00

ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Dissolved Metals in Water (mg/L)

DATE RECEIVED: 2023-12-13 DATE REPORTED: 2023-12-21
SAMPLE DESCRIPTION: BH/MW-02 BH/MW-04
SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-12-12 2023-12-12
13:30 15:30
Parameter Unit G/S RDL 5542216 5542305
Dissolved Aluminum mg/L 0.007 0.013 0.008
Dissolved Antimony mg/L 0.001 <0.001 <0.001
Dissolved Arsenic mg/L 0.001 0.002 <0.001
Dissolved Beryllium mg/L 0.0005 <0.0005 <0.0005
Dissolved Cadmium mg/L 0.0001 <0.0001 <0.0001
Dissolved Chromium mg/L 0.002 <0.002 <0.002
Dissolved Cobalt mg/L 0.0008 <0.0008 <0.0008
Dissolved Copper mg/L 0.001 <0.001 0.002
Dissolved Iron mg/L 0.020 0.046 0.026
Dissolved Lead mg/L 0.0005 <0.0005 <0.0005
Dissolved Manganese mg/L 0.002 0.049 0.113
Dissolved Molybdenum mg/L 0.002 0.009 <0.002
Dissolved Nickel mg/L 0.001 0.007 0.012
Dissolved Selenium mg/L 0.001 <0.001 0.003
Dissolved Silver mg/L 0.0001 <0.0001 <0.0001
Dissolved Tin mg/L 0.002 <0.002 <0.002
Dissolved Titanium mg/L 0.003 <0.003 <0.003
Dissolved Zinc mg/L 0.005 <0.005 <0.005

Comments:

RDL - Reported Detection Limit;
5542216-5542305 Metals analysis completed on a filtered sample.

G/ S - Guideline / Standard

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 5 of 16




CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

SAMPLING SITE:159 Confederation St., Halton

Certificate of Analysis

AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00

ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Halton Sanitary and Combined Sewer Use By-law - Inorganics

DATE RECEIVED: 2023-12-13 DATE REPORTED: 2023-12-21
SAMPLE DESCRIPTION: BH/MW-02 BH/MW-04
SAMPLE TYPE: Water Water
DATE SAMPLED:  2023-12-12 2023-12-12
13:30 15:30
Parameter Unit RDL 5542216 RDL 5542305
pH pH Units NA 7.64 NA 7.67
Total Suspended Solids mg/L 10 24300 10 5600
Fluoride mg/L 0.05 <0.05 0.05 <0.05
Sulphate mg/L 0.10 28.2 0.10 18.9
Cyanide, SAD mg/L 0.002 0.003 0.002 0.006
Phenols mg/L 0.002 0.044 0.002 0.056
Total Kjeldahl Nitrogen mg/L 0.10 5.35 0.10 17.9
Total Phosphorus mg/L 0.02 0.04 0.02 0.06
Total Aluminum mg/L 0.50 230 0.50 267
Total Antimony mg/L 0.003 <0.003 0.003 <0.003
Total Arsenic mg/L 0.006 0.103 0.006 0.287
Total Beryllium mg/L 0.002 0.009 0.002 0.009
Total Cadmium mg/L 0.0002 0.0024 0.0002 0.0044
Total Chromium mg/L 0.006 0.530 0.006 0.752
Total Cobalt mg/L 0.0010 0.224 0.0010 0.431
Total Copper mg/L 0.004 0.541 0.004 2.11
Total Iron mg/L 0.50 430 1.00 674
Total Lead mg/L 0.0010 0.185 0.0010 0.373
Total Manganese mg/L 0.004 24.2 0.02 45.7
Total Mercury mg/L 0.0002 0.0002 0.0002 <0.0002
Total Molybdenum mg/L 0.004 0.024 0.004 0.020
Total Nickel mg/L 0.006 0.547 0.006 0.806
Total Selenium mg/L 0.004 0.046 0.004 0.078
Total Silver mg/L 0.0002 0.0006 0.0002 0.0008
Total Tin mg/L 0.004 <0.004 0.004 <0.004
Total Titanium mg/L 0.10 2.74 0.020 1.65
Total Zinc mg/L 0.040 0.991 0.040 1.90

Certified By:

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 6 of 16



5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 237103703 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: SP23-1265-00 http://www.agatlabs.com
CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD ATTENTION TO: Hiva Elhami
SAMPLING SITE:159 Confederation St., Halton SAMPLED BY:Hiva Elhami
Halton Sanitary and Combined Sewer Use By-law - Inorganics
DATE RECEIVED: 2023-12-13 DATE REPORTED: 2023-12-21
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Halton Storm Sewer

Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.
5542216-5542305 Dilution required, RDL has been increased accordingly.
Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1) Page 7 of 16
Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

Exceedance Summary

AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00

ATTENTION TO: Hiva Elhami

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER UNIT GUIDEVALUE RESULT
5542305 BH/MW-04 ON Halton SM E.Coli (MI-Agar) Escherichia coli CFU/100mL 200 900
EXCEEDANCE SUMMARY (V1) Page 8 of 16

Results relate only to the items tested. Results apply to samples as received.



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00 ATTENTION TO: Hiva Elhami
SAMPLING SITE:159 Confederation St., Halton SAMPLED BY:Hiva Elhami
Microbiology Analysis
RPT Date: Dec 21, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc(epltable Acc‘ep‘table Acclep‘table
PARAMETER Batch Saln(rjlple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

E.Coli (MI-Agar)
Escherichia coli 5542216 5542216 0 0 NA

Comments: NA - % RPD Not Applicable.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 9 of 16

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00 ATTENTION TO: Hiva Elhami
SAMPLING SITE:159 Confederation St., Halton SAMPLED BY:Hiva Elhami
Trace Organics Analysis

RPT Date: Dec 21, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Acc(epltable Acc}ep(table Acclep‘table

PARAMETER Batch Salrgple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery| __ Limits
Lower| Upper Lower | Upper Lower | Upper

Halton Sanitary and Combined Sewer Use By-law - Organics
Oil and Grease (animal/vegetable) 5522846 <05 <05 NA <05 102% 60% 130% 108% 60% 130% 108% 60% 130%
in water
Oil and Grease (mineral) in water 5522846 <0.5 <0.5 NA <0.5 84% 60% 130% 89% 60% 130% 83% 60% 130%
Methylene Chloride 5510971 <0.0003 <0.0003 NA <0.0003 110% 50% 140% 80% 60% 130% 104% 50% 140%
Chloroform 5510971 <0.0002 <0.0002 NA <0.0002 119% 50% 140% 106% 60% 130% 117% 50% 140%
Benzene 5510971 <0.0002 <0.0002 NA <0.0002 112% 50% 140% 103% 60% 130% 112% 50% 140%
Trichloroethene 5510971 <0.0002 <0.0002 NA <0.0002 85% 50% 140% 96% 60% 130% 108% 50% 140%
Toluene 5510971 <0.0002 <0.0002 NA <0.0002 98% 50% 140% 98% 60% 130% 102% 50% 140%
Tetrachloroethene 5510971 <0.010 <0.010 NA <0.010 86% 50% 140% 110% 60% 130% 90% 50% 140%
Ethylbenzene 5510971 <0.0001 <0.0001 NA <0.0001 103% 50% 140% 107% 60% 130% 104% 50% 140%
1,4-Dichlorobenzene 5510971 <0.0002 <0.0002 NA <0.0002 112% 50% 140% 91% 60% 130% 102% 50% 140%
Naphthalene 5542797 <0.0003 <0.0003 NA <0.0003 101% 50% 140% 78% 50% 140% 100% 50% 140%

Comments: When the average of the sample and duplicate results is less than 5x the RDL, the Relative Percent Difference (RPD) will be indicated as Not Applicable (NA).

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 10 of 16

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance
CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD
PROJECT: SP23-1265-00
SAMPLING SITE:159 Confederation St., Halton

AGAT WORK ORDER: 237103703
ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

Water Analysis

RPT Date: Dec 21, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Salngple Dup #1 | Dup #2 RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Halton Sanitary and Combined Sewer Use By-law - Inorganics
pH 5543207 7.66 7.83 2.2% NA 100% 90% 110%
Total Suspended Solids 5543135 <10 <10 NA <10 94% 80% 120%
Fluoride 5542874 <0.05 <0.05 NA <0.05 109% 70% 130% 96% 80% 120% 102% 70% 130%
Sulphate 5542874 217 216 0.5% <0.10 94% 70% 130% 98%  80% 120% NA 70% 130%
Cyanide, SAD 5537724 0.008 0.008 NA <0.002 107% 70% 130% 93% 80% 120% 108% 70% 130%
Phenols 5544045 <0.002 <0.002 NA <0.002 92% 90% 110% 95% 90% 110% 94% 80% 120%
Total Kjeldahl Nitrogen 5537724 4.63 4.63 0.0% <0.10 101% 70% 130% 97% 80% 120% 87% 70% 130%
Total Phosphorus 5542216 5542216  0.04 0.04 NA <0.02 99% 70% 130% 107% 80% 120% 120% 70% 130%
Total Aluminum 5543207 <0.010 <0.010 NA <0.010 94% 70% 130% 102% 80% 120% 90%  70% 130%
Total Antimony 5543207 <0.003 <0.003 NA <0.003 99% 70% 130% 101% 80% 120% 99%  70% 130%
Total Arsenic 5543207 <0.003 <0.003 NA <0.003 96% 70% 130% 99% 80% 120% 96%  70% 130%
Total Beryllium 5543207 <0.001 <0.001 NA <0.001 99% 70% 130% 108% 80% 120% 99%  70% 130%
Total Cadmium 5543207 <0.0001 <0.0001 NA <0.0001 101% 70% 130% 102% 80% 120% 96%  70% 130%
Total Chromium 5543207 <0.003 <0.003 NA <0.003 100% 70% 130% 100% 80% 120% 103% 70% 130%
Total Cobalt 5543207 <0.0005 <0.0005 NA <0.0005 100% 70% 130% 104% 80% 120% 103% 70% 130%
Total Copper 5543207 0.003 0.002 NA <0.002 100% 70% 130% 99% 80% 120% 98%  70% 130%
Total Iron 5543207 <0.050 <0.050 NA <0.050 96% 70% 130% 101% 80% 120% 97% 70% 130%
Total Lead 5543207 <0.0005 <0.0005 NA <0.0005 99% 70% 130% 95% 80% 120% 90% 70% 130%
Total Manganese 5543207 0.009 0.009 NA <0.002 99% 70% 130% 107% 80% 120% 103% 70% 130%
Total Mercury 5536620 <0.0002 <0.0002 NA <0.0002 99% 70% 130% 98% 80% 120% 93% 70% 130%
Total Molybdenum 5543207 <0.002 <0.002 NA <0.002 104% 70% 130% 88% 80% 120% 109% 70% 130%
Total Nickel 5543207 <0.003 <0.003 NA <0.003 99% 70% 130% 106% 80% 120% 100% 70% 130%
Total Selenium 5543207 <0.002 <0.002 NA <0.002 96% 70% 130% 100% 80% 120% 96%  70% 130%
Total Silver 5543207 0.0003 0.0003 NA  <0.0001 103% 70% 130% 100% 80% 120% 97%  70% 130%
Total Tin 5543207 <0.002 <0.002 NA <0.002 99% 70% 130% 102% 80% 120% 100% 70% 130%
Total Titanium 5543207 0.039 0.037 NA <0.010 98% 70% 130% 100% 80% 120% 96%  70% 130%
Total Zinc 5543207 <0.020 <0.020 NA <0.020 105% 70% 130% 110% 80% 120% 105% 70% 130%
Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
Dissolved Metals in Water (mg/L)
Dissolved Aluminum 5542216 5542216 0.013 0.012 NA <0.004 105% 70% 130% 104% 80% 120% 106% 70% 130%
Dissolved Antimony 5542216 5542216 <0.001 <0.001 NA <0.001 99% 70% 130% 106% 80% 120% 109% 70% 130%
Dissolved Arsenic 5542216 5542216 0.002 0.002 NA <0.001 101% 70% 130% 101% 80% 120% 109% 70% 130%
Dissolved Beryllium 5542216 5542216 <0.0005 <0.0005 NA <0.0005 105% 70% 130% 98%  80% 120% 118% 70% 130%
Dissolved Cadmium 5542216 5542216 <0.0001 <0.0001 NA <0.0001 100% 70% 130% 96%  80% 120% 101% 70% 130%
Dissolved Chromium 5542216 5542216 <0.002 <0.002 NA <0.002 100% 70% 130% 100% 80% 120% 98%  70% 130%
Dissolved Cobalt 5542216 5542216 <0.0008 <0.0008 NA <0.0005 101% 70% 130% 97% 80% 120% 106% 70% 130%

QUALITY ASSURANCE REPORT (V1)
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
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5835 COOPERS AVENUE
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CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD AGAT WORK ORDER: 237103703
PROJECT: SP23-1265-00 ATTENTION TO: Hiva Elhami
SAMPLING SITE:159 Confederation St., Halton SAMPLED BY:Hiva Elhami
Water Analysis (Continued)

RPT Date: Dec 21, 2023 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Acc(epltable Acc}ep(table Acclep‘table

PARAMETER Batch Salrgple Dup #1 | Dup#2 | RPD Blank M(\e/aaslﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper

Dissolved Copper 5542216 5542216 <0.001 <0.001 NA <0.001 100% 70% 130% 99% 80% 120% 100% 70% 130%
Dissolved Iron 5542216 5542216 0.046 0.027 NA <0.010 96% 70% 130% 117% 80% 120% 99%  70% 130%
Dissolved Lead 5542216 5542216 <0.0005 <0.0005 NA  <0.0005 103% 70% 130% 101% 80% 120% 100% 70% 130%
Dissolved Manganese 5542216 5542216 0.049 0.046 6.3% <0.002 96% 70% 130% 100% 80% 120% 102% 70% 130%
Dissolved Molybdenum 5542216 5542216 0.009 0.006 NA <0.002 102% 70% 130% 107% 80% 120% 106% 70% 130%
Dissolved Nickel 5542216 5542216 0.007 0.007 NA 0.002 102% 70% 130% 97%  80% 120% 100% 70% 130%
Dissolved Selenium 5542216 5542216 <0.001 <0.001 NA <0.001 98% 70% 130% 100% 80% 120% 101% 70% 130%
Dissolved Silver 5542216 5542216 <0.0001  0.0002 NA <0.0001 100% 70% 130% 100% 80% 120% 95%  70% 130%
Dissolved Tin 5542216 5542216 <0.002 <0.002 NA <0.002 101% 70% 130% 101% 80% 120% 104% 70% 130%
Dissolved Titanium 5542216 5542216 <0.003 <0.003 NA <0.002 96% 70% 130% 87% 80% 120% 95% 70% 130%
Dissolved Zinc 5542216 5542216 <0.005 <0.005 NA <0.005 101% 70% 130% 94% 80% 120% 100% 70% 130%
Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
CBOD5
Biochemical Oxygen Demand, 5538272 <120 <120 NA <2 96% 70% 130%
Carbonaceous

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.

Certified By:
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CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

PROJECT: SP23-1265-00

Method Summary

SAMPLING SITE:159 Confederation St., Halton

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237103703
ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Microbiology Analysis
Escherichia coli MIC-93-7010 EPA 1604 Membrane Filtration
Trace Organics Analysis
Oil and Grease (animal/vegetable) in water VOL-91-5011 EPA SW-846 3510C & SM5520 BALANCE
Oil and Grease (mineral) in water VOL-91-5011 EPA SW-846 3510C & SM5520 BALANCE
Methylene Chloride VOL-91-5001 modified from EPASO30B&EPA  (pam)GC/MS
Chloroform VOL-91-5001 modified from EPASO30B & EPA  (pamyGC/MS
Benzene VOL-91-5001 g“zosd(;‘;'jed from EPA5030B & EPA  pemygoms
Trichloroethene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
Toluene VOL-91-5001 g“zoﬁd(;‘;ed from EPAS030B & EPA  pemygoms
Tetrachloroethene VOL-91-5001 gnzosd(;l?)ed from EPA 50308 & EPA (P&T)GC/IMS
Ethylbenzene VOL-91-5001 modified from EPASO30B & EPA  (pamyGC/MS
1,4-Dichlorobenzene VOL-91-5001 modified from EPASO30B & EPA  (pamyGC/MS
Naphthalene ORG-91-5105 ?207"(;‘;9" from EPA 3510C and BPA g
Toluene-d8 VOL-91- 5001 modified from EPASO30B&EPA  (pamyGC/MS
4-Bromofluorobenzene VOL-91- 5001 gnZOGd(;ged from EPA 50308 & EPA (P&T)GC/MS
Naphthalene-d8 ORG-91-5105 modified from EPA 3510C and EPA GCIMS

8270E

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

PROJECT: SP23-1265-00

Method Summary

SAMPLING SITE:159 Confederation St., Halton

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237103703
ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

PARAMETER

AGAT S.O.P

LITERATURE REFERENCE

ANALYTICAL TECHNIQUE

Water Analysis

Biochemical Oxygen Demand,
Carbonaceous

Dissolved Aluminum
Dissolved Antimony
Dissolved Arsenic
Dissolved Beryllium
Dissolved Cadmium
Dissolved Chromium
Dissolved Cobalt
Dissolved Copper
Dissolved Iron
Dissolved Lead
Dissolved Manganese
Dissolved Molybdenum
Dissolved Nickel
Dissolved Selenium
Dissolved Silver
Dissolved Tin
Dissolved Titanium

Dissolved Zinc
pH
Total Suspended Solids

Fluoride
Sulphate

Cyanide, SAD
Phenols

Total Kjeldahl Nitrogen
Total Phosphorus
Total Aluminum

Total Antimony

INOR-121-6023

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103

MET-93-6103
INOR-93-6000
INOR-93-6028

INOR-93-6004
INOR-93-6004

INOR-93-6051
INOR-93-6072
INOR-93-6048

INOR-93-6022

MET-93-6103

MET-93-6103

SM 5210 B

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from EPA 200.8 and EPA
3005A

modified from SM 4500-H+ B

modified from EPA 1684,0N MOECC

E3139,SM 2540C,D
modified from SM 4110 B
modified from SM 4110 B

modified from MOECC E3015; SM
4500-CN- A, B, &C

modified from SM 5530 D

modified from EPA 351.2 and SM
4500-NORG D

modified from SM 4500-P B and SM
4500-P E

modified from EPA 200.8, 3005A,
3010A & 6020B

modified from EPA 200.8, 3005A,
3010A & 6020B

INCUBATOR

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS
PC TITRATE
BALANCE

ION CHROMATOGRAPH
ION CHROMATOGRAPH

SEGMENTED FLOW ANALYSIS
LACHAT FIA
LACHAT FIA

SPECTROPHOTOMETER

ICP-MS

ICP-MS

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.
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CLIENT NAME: SIRATI & PARTNERS CONSULTANTS LTD

PROJECT: SP23-1265-00

Method Summary

SAMPLING SITE:159 Confederation St., Halton

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 237103703

ATTENTION TO: Hiva Elhami
SAMPLED BY:Hiva Elhami

PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Total Arsenic MET-93-6103 g“oold(;geg ggg‘ogPA 200.8,3005A, cpyis
Total Beryllium MET-93-6103 g“oold(;ieg ggg‘ogpA 200.8, 3005A, cp s
Total Cadmium MET -93-6103 g“oold(;geg ggg‘ogpA 200.8,3005A, cpyis
Total Chromium MET-93-6103 g“oold(;geg ggg‘ogpA 200.8,3005A, cpyis
Total Cobalt MET-93-6103 g“oold(;geg ZS?OEPA 200.8,3005A, cpyis
Total Copper MET-93-6103 g“oold(;ieg ZS?OEPA 200.8,3005A, 1cp s
Total Iron MET-93-6103 g“oold(;geg ZS?OEPA 200.8,3005A, cpyis
Total Lead MET-93-6103 rsnoold(;geg ggg’ogpA 2008, 30054, cpyis
Total Manganese MET-93-6103 gnoold(;geg fGrSrznogPA 200.8, 3005A, ICP-MS
Total Mercury MET-93-6100 g\odified from EPA 245.2 and SM 3112 CVAAS
Total Molybdenum MET-93-6103 r3“O°1d(;f/Leg ggg’ogPA 200.8,3005A, cp s
Total Nickel MET-93-6103 rsnoold(;f/'fg ggg’ogPA 2008, 30054, cpyis
Total Selenium MET-93-6103 rsnooldc;geg ggg’ogPA 200.8,3005A, cpyis
Total Silver MET-93-6103 rsnooldc;geg ggg‘OgPA 200.8,3005A, cpyis
Total Tin MET-93-6103 g“ooldc;geg ggg‘OgPA 200.8,3005A, cpyis
Total Titanium MET-93-6103 g“ooldc;geg ggg‘OgPA 2008, 30054, cpyis
Total Zinc MET-03.6103 modified from EPA 200.8, 3008A, | e

3010A & 6020B

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 15 of 16




APPENDIX E




Short Term Dewatering Calculations for 159 Confederation St. (BH/MW-01) Service Trenching
Groundwater Dewatering Calculation (Q1)

B-Assumed | C-Target |D-Assumed
A- Initial Water Aquifer Water Level | Bottom of

Level Elevation Bottom Elevation | Dewatering
(m) Elevation (m) (m) Well (m)
248.6 247.2 246.2

Partially Penetrating Well Method

Zone of Zone of
Influence from| Influence

Center of from Edge of | No safety | safety factor
Eq.7.1 Eq.7.2 | Average | Excavation Excavation factor of 3.0
H-s=A-D(m) [ t=C-D(m) s=D-B (m) k (m/s) a(m) b (m) re (m) re (m) re (m) Ro (m) R Q1 (L/day) Q1 (L/day)
2.4 1 1.94E-06 333.5 6 18.3 25.2 21.8 28 6 10,530 31,590

2) Stormwater runoff as per 20 mm per day

Precipitation Site Area Q2
m/day m2 L/day
0.02 333.5 6670

Total Dewatering Volume Q= Q1 + Q2
Q= 6,670 L/day
Total Q 38,260 L/day
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DETAILED WATER BALANCE CALCULATIONS
159 Confederation Street, Halton Hills, ON

1 Climate Information

Precipitation
Actual Evapotranspiration
Water Surplus

2 Infiltration Rates
Table 2 Approach - Infiltration factors

Topography: Flat to rolling Land

Soil Type: predominantly open sandy loam
Cover: Open Land

Total

Infiltration (0.75 x 369)
Run-off (369-277)

Table 3 Approach - Typical Recharge Rates
Coarse Sand and Gravel

Fine to medium sand

Silty sand to sandy silt

Silt

Clayey Silt

Clay

898
529
369

0.25
0.4
0.1

0.75

277
92

>250
200-250
150-200
125-150
100- 125
<100

Site development area is underlain predominantly by SILTY SAND to

SANDY SILT soils
Based on the above, the recharge rate is typically

3 Pre-Development Property Statistics
Paved Area
Roof Area
Landscape Area
Total

4 Post-Development Property Statistics
Paved Area
Total Building Roof Area
Landscape Area
Total Land Area

ha
0
0.001
12.2637
12.2647

ha
1.08398
1.7822
9.3985
12.26468

mm/a
mm/a
mm/a

mm/a
mm/a

mm/a
mm/a
mm/a
mm/a
mm/a
mm/a

150-200 mm/a

m2
0
10
122637
122647

m2
10840
17822
93985
122647



5. Annual Pre-Development Water Balance

Land Use Area (m?) Precipitation (m®) | Evapotranspiration (m3) | Infiltration (m3) Run-off (m3)
Paved Area 0 0 0 0 0
Impervious Areas Roof Area 10 9 1 0 8
Pervious Areas Landscape Area 122,637 110,128 64,875 33,940 11,313
122,647 110,137 64,876 33,940 11,321

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

6. Annual Post-Development Water Balance

Land Use Area (m?) Precipitation (m®) | Evapotranspiration (m3) | Infiltration (m?) Run-off (m?)
Paved Area 10840 9,734 973 0 8,761
Impervious Areas Roof Area 17822 16,004 1,600 0 14,404
Pervious Areas Landscape Area 93985 84,399 49,718 26,010 8,670
122,647 110,137 52,292 26,010 31,835

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

7. Comparision of Pre- and Post -Development

Precipitation (m?)

Evapotranspiration (m3)

Infiltration (m3)

Run-off (m3)

Pre-Development 110,137 64,876 33,940 11,321
Post-Development 110,137 52,292 26,010 31,835
Change in Volume -12584 -7929 20513
Change in % -23 181

8. Requirement for Infiltration of Roof Run-off

Volume of Pre-Development Infiltration (m3/annum) 33,940

Volume of Post-Development Infiltration (m3/annum) 26,010

Deficit from Pre to Post Development Infiltration (m3/annum) 7,929

Percentage of Roof Runoff required to match the pre-development infiltration (%)

55
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VI R A B
M‘R I T R A N
Y 1 I a2 e
Basin, {’_}7@_] R The Well Deftiors Ace T

L o7 - =2 2 Department of Mines, Province of Ontario

~ }/",j!)/‘ng‘
(Eter Woiliem) Water Well Record

County or T

own or ) ................................
Pia
/ﬁ ﬁa o {f/«f {rs?‘?.‘:‘..%...;.‘il;;" ..........

..............

...................... Cost of Well (excludmgpump).......................................
Pipe and Casing Record Pumping Test

Casing diameter(s) . . # ﬁ: ) .(__. S RREETEPEPRRRRR Date. . 7( R i 7 .........................................
Length(s) of casing(s).. .63 ....... e Static level. Q g e
Type of screen......... ... ..oiiiiiiiiiiiinins Pumping leve]. 7L' .Z:Z»& o f:".‘i""."l R
Lengthof screen..............coviiiiiiinnnonn. Pumping rate. . ?‘ ﬂm‘" »ﬂ.&‘ e, hr‘.‘.‘r ......................
Distance from top of screen to ground level............ Duration of test.. .U ... .0 . . .
Is well a gravel-wall type?...............covivnnnnn. Distance from cylinder or bowls to ground level..................

Water Record

i iner £-2 ey - th Kind of No. of Feet
Kind (fresh or mineral). . » J HE LR, /[ ............ ev (s) Waeeg W:t:r ee
Quality (hard, soft, contains iron, ulphur, c. ) .............................. Honzon(S) ™
Appearance (clear, cloudy, coloured). .. LEL- = .. 4348 5" | hodbvy
For what purpose:(s) is the water to be used?. .. .*’r.": Fre G ¢ '

How far is well from possible source of contamination?..........................
What is the source of contamination?. ............. ot
Enclose a corsy of any mineral analysis that has been made of water..............
Well Log S
Overburden and Bedrock Record From To Location of Well
‘ A 0 ft. éait. In diagram below show distances of
bo Z5 - well from road and lot line. In-
dicate north by arrow. }1
, P -
é taa | e
— A 817 /,&9
A 3 ! " :
g4 2
‘/’} ’,/},
// T
Sitvation: Is well on upland, in valley,, or on hillside?. . _Aﬂﬁéﬂ ; .f’{, .............................................

Drilling Firm. . f)’ . éf ”;".‘,". . f:?'“ AP e

Address. .. ] J1 G4 EOA0mn o

Name of Driller. ) /‘? M’V"’f N e Address. ﬁ ﬁ Y. M

date. .. ‘:?xﬁ AL /757 ....................................... Licence Number.d. 2 4:’ ............ e

£l
'ORM 5 v S:gn ure of Li




Halton

AAAAAALLIEIIITTIRTT VIR TP ISP PPIROE SPRPIY SPUF 15 - SO nl A0 A ey

(month)

H - RT3
| RECEIVEDy,

#

i MAk 14 1957

\'} 4 f |J,*

BHANGH ?
3

The Water-well Drillers Act, 195&4EPAQTM ENT OF MINES
Department of Mines ,

Water-Well Record

ip, Vlllage, Town or Clty....anu L81NE.. (Glen...
/illiams)

.....................................................

Pipe and Casing Record

Casing diameter(s) ........ L Static level ......: Bk o

Length(s) ......... T A PUIMPING TALE ..vocveveeerereeceeeeseeeee e es s

TYDPe Of SCPEEM ......couvurierereeereerreeeeeeeescesessee oo PUMDINE 1EVE .......eeiiieeeceeneeeeeeene e

Length of SCreen ....cvvcieeceeceireeeeereeeessee e, DUuration 0f teSt ......cccvveeiveceeeeeneeeeeeeee e ees e

Well Log Water Record
Overburden and Bedrock Record From To 2:2:::‘(:11) No. of feet K(g-lgsg,f s:.lltt;,r
ft. ft. W:;:;E;) water rises or sulphur)

Loose rill(cinders) 0 5
Sandy clay 5 26
Blue Clay 26 52
Red clay Till(pebble)| 52 71
S5ilt 71 75
vevj Tine sand 75 o5
nale (red) 85 I50

For what purpose(s) is the water to be used?
Generetea Block Plant

-----------------------------------------------------------------------------------
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County or District. ... ...

Casing and Screen Record

month

(/ aM.S. (W%M)

year)

Pumping Test

/4

Inside diameter of casing...... ... 2 Staticlevel................ yd ]Zér’ ........................................
Total length of casing . .. W ........ 2R 2. ﬂ L Test-pumping rate........................... . L. GPM.
Type of screen....... ... INATINR Pumping level ... LOH o
Length of screen................ S Duration of test pumping ... . g"é"/) ...................
Depth to top of screen............. 7 Water clear or cloudy at end of test...... C€en LT
Diameter of finished hole......... . S S Recommended pumping rate............ 3;{ ........................... G.P.M.
with pumping level of ... .. . 4440 X ? S A
Well Log Water Record
Depih(s)
From To at which No. of feet %’;gsgf swlat?r
Overburden and Bedrock Record ft. ft. water(s) water rises Ioh a) ’
found suiphur
Z L
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For what purpose(s) is the water to be used? Location of Well 4//
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road and lot line. Indicate north by arrow.
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.............................................................................................................. %/l M = d%/wvf-«-‘/l
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. Township, Village, Town or City. . {5 FAULSING .
Date completed SerT /‘/ /Zé&.

(day month year)
ress. GLEN - W/ AL/ﬂ”S ......................................
asing and Screen Record Pumping Test
Inside diameter of casing. .. ... 7 ” ............................................. Static level .. ;2 9 ;2/&" .....................................
[}
Total length of casing 3? . Test-pumping rate /75 6 =2 GPM

Type of screen
Length of screen ..
Depth to top of screen

7/-

Diameter of finished hole

Pumping level ... . . .

Duration of test pumping. .

Water clear or cloudy at end of test ML/ 774 £ [/0 C{l))/.

Recommended pumping rate I /&'

“#0

..G.P.M.

with pump setting of

. feet below ground surface

Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F g’ m ’%‘to \Vhf(ﬁl Wg.sterzts) (gesﬁ, ;\azlit;,l
: : found sulphur)
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For what purpose(s) is the water to be used? . ..H,o.qAS_ E Location of Well
____________________________________________________________________________ S In diagram below show distances of well from

road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?. ///LL 54 DF ZADS
v
Drilling or Boring Firm.. A/ 3/?4/1/ ”/7/99 .......................... Horv -
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.................................................................................................................... 3;\
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Address .. f? i 2. g/f//‘f; l/-pA/ ............................... &
Date.. &by L&y Iy .. . .
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APPENDIX H




LIMITATION AND USE OF THE REPORT

This report was produced by SIRATI for the Client 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 without the express written permission of SIRATI and use of findings, conclusions
and recommendations represented in this report, is at the sole risk of third parties.

In the event that during future work new information regarding the environmental/hydrogeological
condition of the Property is encountered, or in the event that the outstanding responses from the regulatory
agencies indicate outstanding issues on file with respect to the Property, SIRATI should be notified in order
that we may re-evaluate the findings of this assessment and provide amendments, as required.



