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1.0 INTRODUCTION

1.1 Study Scope and Purpose

Terraprobe Inc. was retained by Rizmi Holdings Ltd. to conduct a Hydrogeological Study in support of
the proposed design for Kirby Road extension from Dufferin Street to Bathurst Street, hereinafter referred
to as the Site. The Site is bounded to the east by Bathurst Street and to the west by Dufferin Street (Figure
1). The lands to the north generally consist of rural or agricultural properties. The lands adjacent to the
south are occupied by a golf course and further south by estate residential developments. There is

scattered residential development found along Dufferin Street and Bathurst Street, adjacent to the Site.

Schaeffers & Associates Ltd. (Schaeffers) as a lead consultant had proposed five (5) alternative
alignments (i.e., Alignments 4, 5, 5A, 6 and 6A) of the Kirby Road extension for consideration (Figure
2A and 2B), as part of a Class Environmental Assessment (Class EA) Study. The proposed alignment 5SA
is selected as the final alignment for the project. The finding of<the Hydrogeological Study is only
assessed for Alignment 5A. The configuration of Alignment SA is,identified in Appendix M.

The purpose of this report is to assess local and regional hydrogeological conditions and the potential
impacts of the proposed Kirby Road Extension on the ground water'system. Based on the findings of the
Hydrogeological and Geotechnical Investigation, ascoest-benefit analysis will be considered for each

alignment option.
1.2 Summary of Work Program

A summary of the work program conducted:for the study is provided below:

° Background Information “Review: A review of available background geologic and
hydrogeological information:for the Site and the surrounding areas was conducted. This provided
background information te allow for characterization of regional hydrogeological conditions. The
information réviewedhincluded topographic mapping, geologic mapping, and Ministry of
Environment and/Climate Change (MOECC) well records.

. Detailed Site Inspection: An inspection of the Site was conducted to review existing site
conditions including identification of any hydrogeological features such as significant areas of
potential ground water recharge or areas of ground water discharge. In particular, the area in the
vicinity of the creek bank was inspected for evidence of ground water seepage or springs.

° Drilling of Boreholes and Installation of Monitoring Wells: A total of twenty one (21) boreholes
were drilled to depths varying from 6m to 20m below existing grade. Seven (7) of the boreholes

were instrumented with monitoring wells. These boreholes and monitoring wells were completed
as part of the geotechnical investigation to obtain subsurface soil and ground water data. Three
(3) additional monitoring wells were installed for the hydrogeological assessment. In addition,
four (4) drive point piezometers will be installed in the vicinity of the creek crossing.

. Private Well Survey: A well survey was conducted for properties within 1 km of the Site
boundary. Well information was obtained from the property owner where possible.

> Terraprobe
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. Hydraulic Conductivity Tests: In-situ hydraulic conductivity tests were conducted in select
monitoring wells to assess hydraulic conductivity of the strata. In-situ hydraulic conductivity of
the underlying soils were assessed in order to determine potential dewatering requirements.

. Instrumentation and Monitoring: Installation of dataloggers in monitoring wells and drive point
piezometers to measure water levels at 1-hour intervals. Monitoring will include monthly
monitoring of wells & drive point piezometers, download of dataloggers, data collection and
preparation of hydrographs for a period of 1-year. Monitoring well elevations were surveyed
relative to a geodetic benchmark.

° Assessment of ground water discharge volumes: Assessed the ground water discharge volumes
and requirements for Environmental Activity and Sector Registry (EASR) for construction
dewatering to ensure a safe and dry working conditions for construction activities and ground
water control plan. The assessment included recommendations for pumping rate, discharge
location, and water quality control measures was developed.

. Preparation of Hydrogeologic Study Report: Based on the above information a detailed
Hydrogeologic Study report was prepared. The report provides, information on existing ground
water features and functions of the Site and potential impact of development on ground water
resources and surface water features in the area and recommendations for storm water
management requirements for infiltration or other low impact development measures. The report
provides the following information:

0 Description of the work program and_factual information gathered during the study
including the results of site inspection and.water‘level measurements. The results of the
subsurface investigations conductéd in. conjunction with Geotechnical Investigation
including borehole logs and grain size analysis will be reviewed and summarized

O Presentation of all the factual information gathered during the study including the
background information and results of site subsurface investigation.

0 Identification of significant hydregeological features and functions at the Site.

0 Provision of a conceptual'site model for local and regional hydrogeologic conditions. The
conceptual site model will be used as a basis to assess impacts to local surface and
ground water features.

0 Calculations of expected ground water inflow if excavations are carried below the ground
watet table.

0 Calculation of water balance for pre-development and post-development conditions,
along with recommendations for appropriate LID measures to maintain ground water
infiltration rates.

0 Assessment of the requirements for ground water monitoring in order to confirm long-
term impacts.

It is noted that there is a requirement for monitoring of long-term ground water levels to assess
seasonal variations.

)
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2.0 PROPERTY AND PROJECT DESCRIPTION

2.1 Property Location and Project Description

The proposed development at the Site includes the extension of Kirby Road from Dufferin Street to
Bathurst Street. The property is bounded to the east by Bathurst Street and to the west by Dufferin Street.
The lands to the north generally consist of rural or agricultural properties. The lands adjacent to the south
are occupied by a golf course and further south by estate residential developments. There is scattered

residential development found along Dufferin Street and Bathurst Street, adjacent to the Site.

The Site is predominantly covered with natural vegetation (grass, shrubs & trees). A tributary of the Don

River East Branch traverses the central portion of the Site in a northwest-southeast direction.
2.2 Property Topography and Drainage

The Site is characterized by moraine-type topography consisting of rolling or hummocky ground. The
Site elevation varies from approximately 285 to 300 m above mean Sea level (asl). The maximum
topographic relief across the Site is approximately 15 m. Runoff at the Site is expected to follow the local
topography within the Site. The Site is located within thé Don'River Watershed.

An inspection of the Site was conducted on January 8, 2018 to establish the Site’s hydrogeological
setting. Generally the Site is well-drained. A tributary of the Don River East Branch is found in the
central portion of the Site traversing the Site in a general northwest-southeast direction. At the time of the
Site inspection, there was little to no water injthe ereek. A drainage ditch was noted along Bathurst Street

and Dufferin Street. Catch basins were noted.to exist along Bathurst Street.

The Site is situated on a height of land or drainage divide, within the headwaters of the Don River. There
is a drainage divide approkimately 1 km north of the Site, as shown in Appendix B (MOECC’s Water
Well Record Map). Drainage to the north of the divide is directed towards the Humber River, while

drainage to the south of the divide is directed towards the Don River.

The Site is located within an area that is partially regulated by the Toronto and Region Conservation
Authority (TRCA).

2.3 Surrounding Land Uses and Servicing

The Site is located in a rural/undeveloped area of the City of Vaughan. The Site is bounded to the east by
Bathurst Street and to the west by Dufferin Street. The lands to the north generally consist of rural or
agricultural properties. The lands to the south are occupied by golf course and estate residential
developments. There is scattered residential development found along Dufferin Street and Bathurst Street,
adjacent to the Site. The surrounding area comprise of properties under municipal service and private

servicing for sewer and water.

> Terraprobe
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2.4 Regional Physiography and Geology

From a regional perspective, the Site is situated within a physiographic feature known as the Oak Ridges
Moraine and within a physiographic landform feature known as the Kame Moraine. The Oak Ridges
Moraine forms a regional surface and ground water divide and is the highest point of land between Lake
Ontario to the south and Lake Simcoe and Scugog to the north. The Kame Moraine is a glacial
depositional feature seen due to the separation of an ice block from a glacial body resulting in the

deposition of accumulated sediments from subsequent melting (Chapman & Putnam, 1984).

The Site is situated within a specific sub-area of the moraine known as the Maple Spur. The Maple Spur
consists of a hummocky ridge of kame and outwash material consisting mostly of sand. The northern
terminus of the deposit is found on the western portion of the Site (i.e., west half of Lot 30 and Lot 31,
Concession 2). The deposit extends considerably to the west of the Site (i.es; west of Dufferin Street). To
the west of Dufferin Street, the deposit has been extensively developed through a series of sand and

gravel pits.

The kame material has been generally deposited on top of an extensive sheet of glacial till. The glacial till
deposit is part of the bevelled till plain of the South Slope physiographic region. The till deposit is defined
as part of the Halton Till and comprises of brown<to grey.silt till material. Generally, the areas
immediately to the south and east of the Site are characterized by deposits of glacial till. Glacial till is also

found in the eastern portion of the Site.

The geologic conditions in the vicinity of the Site have'also been characterized on the basis of water well
records. As noted, the area is characterized by a relatively complex sequence of surficial deposits of kame
material, underlain by glacial till, and further alternating deposits of sand or sand and gravel. The bedrock
in the area consists of shale of theiGeorgian Bay Formation. Typically, the depth to bedrock is in excess

of 100 m deep in this area.
2.5 Regional Hydrogeology

The Oak Ridges Moraine s a regional hydrogeological feature. The Site is situated on the south slope of
the Oak Ridges Moraine, approximately 2 km south of the height of land for the moraine. In this area, the
moraine forms a zone of regional ground water recharge. Ground water recharge is particularly
pronounced in the sandy moraine deposits. Ground water recharge in the glacial till materials is relatively

limited.

As noted, the moraine typically consists of alternating layered deposits of coarse grained materials (such
as kame sand or sand and gravel), and finer grained materials (such as glacial till). Surficial deposits of
sand or sand and gravel provide significant ground water recharge to aquifer systems beneath the
moraine, and also provide for ground water discharge or baseflow into the headwaters of local river

systems.

Ly
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The hydrogeology of the moraine is complex due to variations in soil type, elevation, and surface
drainage throughout the moraine area. However, in the vicinity of the Site there are several distinct
ground water flow systems. The shallow flow system occurs in the upper kame deposits. The system is
generally an unconfined (water table) aquifer system. This system receives considerable local ground
water recharge. The ground water discharges into topographically lower areas, such as intermittent water

courses and headwaters of the Don River, within approximately 1 km of the Site.

There are intermediate and deep ground water flow systems found beneath confining layers of glacial till.
These systems obtain some recharge from the upper system. They typically form aquifer or water bearing
zones which are extensive over a distance of several kilometers. These deeper systems discharge near the

base of the moraine several kilometers to the south of the Site.

The flow system in the moraine typically follows the regional topography.<Generally, shallow flow is
directed towards local water courses, valleys and low lying areas such asthe Don River East Branch and
its tributaries. The deeper ground water flow systems typically follow the regional topography. Flow is

generally directed southward, with discharge into major river system sueh as the Don River.
2.6 Regional Climate

The following general climate data was obtained from Environment Canada publications and from the
Environment Canada online database. Average «€limate ‘data’ was taken from the Woodbridge climate
station for the period of 1939 —2004.

Table 2-1: Summary of Aurora Station Climate Normal

Mean annual precipitation 744 mm
Mean annual evapotranspiration. 533 mm
Mean annual water surplus 211 mm

The climate is typical for Southern Ontario, with rainfall exceeding evapotranspiration. It is noted that the
above are average values, which are representative in a regional context. There will be seasonal and
annual variations in these values. However, the average values will govern long-term ground water
recharge and discharge rates. Therefore, average values are appropriate for assessment of hydrogeological
conditions at the Site.

2.7 Ground Water Resources

The Oak Ridges Moraine is a major regional aquifer complex. Within the moraine there are generally
moderate to high yields of good quality water available from intermediate and deep aquifer systems.
Terraprobe previously conducted a Hydrogeological Evaluation of a larger Property, which includes the

subject Site. The findings of this previous Hydrogeological Evaluation are presented in the report entitled

i.) Terraprobe
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“Hydrogeologic Evaluation, Proposed Aggregate Extraction Area, Lots 30 and 31, Conc. 2, City of
Vaughan, File No. 96250 dated January 23, 1998. As part of this Hydrogeological Evaluation, a review
of the Ministry of the Environment and Climate Change’s (MOECC’s) water well records was conducted
to assess the use of the local ground water resources. Records for approximately 180 wells, within 1 km
of the Site were reviewed. A listing of the well records reviewed in this study is provided in the
accompanying Appendix A. Selected wells have been plotted in Appendix B, and cross-sections are
presented in Appendix C & D. These cross-sections provide an indication of the depth and nature of

aquifer systems in the vicinity of the Site.

There are relatively few wells in the direct vicinity of the Site, since most of the Site is agricultural or
forested in nature and has not been developed. Similarly, the land immediately to the south, east and west
of the Site are urban or estate in nature and are generally provided with piped municipal water. There are
several wells used for irrigation purposes associated with the golf course tothe south. The irrigation wells
for the golf course draw water from a confined sand and gravel aquiferyfound at.depths of approximately
110 m. The ground water level in this aquifer is lower than that found'in the unconfined or surficial

aquifer at the Site.

Based on the available information, it is apparent that mosts«domestic wells draw water from intermediate
to deep confined aquifers at depths of about 30 to 60 m.“There are.no records for shallow wells completed
in the unconfined kame deposits in the vicinity of the Site. This suggests that kame deposits are generally
dry, or that higher or more dependable yields ofiwater can be found at depths in the deeper confined

aquifer systems.

Piped municipal water is available in the area. Curmrently, there is development of residential subdivisions
found immediately to the south and westrof the Site in the vicinity the Concession 3, Lots 29 and 30.

These developed areas are suppliedywith municipal water from a lake-based source.

2.8 Results of Door to,.Door Survey

A door-to-door well survey was conducted on September 5, 2017 to assess the locations of water wells in
the vicinity of the proposed development. All properties within a 500 m radius of the subject Site were
visited. During the survey, a questionnaire was completed with the well owner, where possible. At
residences where no one was available to complete the questionnaire, a letter was left informing the

resident about the survey encouraging the resident to contact our office.

There are four (4) private residences or wells situated in the immediate vicinity of the Site. A
representative of Terraprobe visited each residence to obtain information regarding their well(s) and water
supply. The findings of the water well survey program are summarized as follows:
e The residents were not at home at the time of the Site visit; as such, a letter was left behind. No
response was received from three (3) residents. One (1) resident responded by email (September
7,2017) and provided the following information on his well:

> Terraprobe
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Type of Well: Drilled

Pump Type: Submersible Pump in well

Water Treatment System in use: Water Softener

Well Construction Date: 1974

Well Depth: 36.6 m (120 ft.)

Well Use: Residential

Number of residents: 2-3

Water Quality Issues (in the past): High Iron Concentration
Water Quantity Issues (in the past): None

©O O OO0 OO0 O O O

Well Water Consumed/Purchased: Consumed (for potable purposes)

Currently, the surrounding residential subdivisions are supplied with piped municipal water from a lake-
based source.

2.9 Property Inspection to Assess Hydrogeologic Features

A detailed property inspection was conducted to assess theypresence of features which are significant

from a hydrogeologic viewpoint. In particular, the propetty was.inspected to assess the following:

. Areas of visible ground water discharge, springsior seepage at the property or in the vicinity of
the on-property water courses.

. Areas of potential enhanced ground water recharge such as closed drainage features or
depressions or large flat areas which. may allow for significant ground water infiltration.

. Inspection of swales and drainageicourses for evidence of ground water seepage or springs.

. Evidence of phreatophyticivegetation, which may indicate seasonally high ground water levels

and/or ground water discharge.and seepage.

The Site is predominantly comprised of natural vegetation (grass, shrubs & trees).

The topography at the Site is generally hilly to rolling with an elevation ranging from 280 to 305 masl.
The topography relief across the Site is in the order of 25 m. The western half of the Property consists of
forested/vegetated lands and the eastern portion consists of agricultural farm lands. No significant
evidence of ground water discharge (i.e., springs or seepage arcas) along slopes of the tributary of the
East Don River were noted during the site inspection. However, there is a possibility of potential seepage
along the slope of the drainage feature within the property. Due to the hilly and rolling topography at the
Site, it is likely that precipitation and overland flow water pools in lower areas at the Site which allows
for infiltration and recharge of the ground water system. It is likely that the ground water may provide

base flow to the tributary of the East Don River.

> Terraprobe
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There are low lying depression areas located throughout the Site, which may allow for ponding and

enhanced infiltration of ground water within the proposed development areas.
2.10 Results of Subsurface Investigation

A subsurface investigation was conducted at the property by Terraprobe during the period of October 30
to November 9 and December 7, 2017. The subsurface investigation was conducted in conjunction with
the geotechnical investigation. The findings of the Geotechnical Investigation are provided under a
separate cover. A total of twenty one (21) boreholes were drilled to depths varying from 6 m to 20 m
below existing grade. All boreholes were advanced using a track-mounted auger. Monitoring wells were
installed in ten (10) selected boreholes to permit monitoring of ground water levels. The borehole and

monitoring well locations are presented on Figure 2A and 2B.

The soil samples were observed and recorded by a member of our field engineering staff, who logged the
borings and examined the samples as they were obtained. All samples,obtained during the investigation
were sealed into plastic jars, and transported to our geotechnical testing laboratory for detailed inspection

and testing.

The geotechnical laboratory testing consisted of grain“size distribution (Sieve and Hydrometer) on twelve
(12) selected native soil samples from eleven (11) borehole locations. The results of the Sieve and

Hydrometer analysis are provided in Appendix F.

The results of the individual boreholes are summarized below and recorded on the accompanying

Borehole Logs (Appendix E).

It should be noted that the soil conditions are confirmed at the borehole locations only and may vary
between and beyond the boreholes. The'stratigraphic boundaries as shown on the logs are based on a non-
continuous sampling. These boundaries represent an inferred transition between the various strata, rather

than a precise plane of\geologic change.

In summary the subsurface’conditions encountered in the boreholes advanced across the Site were found
to be generally consistent. Boreholes encountered a surficial layer of asphalt pavement and/or topsoil
underlain by sand and silt, gravelly sand and clayey silt earth fill which was in turn underlain by
undisturbed native soil extending to the full depth of investigation. The native soils predominantly
consisted of sand/sandy silt to silty sand with inconsistent layers/lenses of silt or clayey silt at varying

depths. Cross-Sections of the site are provided in Figures 3.

> Terraprobe
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2.10.1 Topsoil/Pavement

A topsoil layer was encountered at the ground surface at each borehole location with the exception of
Borehole 1, 4, 20 and 21. The topsoil thickness ranged from about 150 to 350 mm. The above-noted
thickness of the topsoil layer was measured from the borehole drilling and is approximate.

An asphalt pavement structure was encountered in Boreholes 1 and 21.
2.10.2 Earth Fill

Earth fill materials, consisting of the matrix of sand and silt, gravelly sand and clayey silt were
encountered beneath the topsoil/pavement layer or at the ground surface in all boreholes with the
exception of Boreholes 1 and 21 and extended to about 0.8 m to 6.1 m depths below grade. The relatively
deep earth fill zones were encountered in Boreholes 10 and 17, extendingstoiabout 6.1 m to 4.6 m depth

below grade, respectively. The earth fill materials generally consist of trace amounts of organic matter.
2.10.3 Sand/Sandy Silt to Silty Sand

The sand/sandy silt to silty sand, with trace to some gravel and clay were encountered beneath the earth
fill zones or the asphalt pavement structure at depths tanging from 0.4 m (Borehole 21) to 6.1 m
(Borehole 10) depths below grade and extended«to depths varying from about 2.3 m (Borehole 21) to

about 20.3 m (Borehole 3) below grade at each borehole location.
2.10.4 Silt

Silt with trace to some clay and sand was encountered beneath the sand/sandy silt to silty sand layers at
depths ranging from about 64lnto.12.2 m below grade and extended to depths of about 6.6 m to 14.2 m
below grade (the full depthsiof the investigation) in Boreholes 5, 6, 10, 19 and 20.

2.10.5 Clayey Silt

Clayey silt deposit, with trace to some gravel and trace amounts of gravel was encountered beneath the
silt layer, earth fill zone or sand layer at depths varying from about 1.5 to 10.7 m below grade and
extended to depth ranging from about 4.6 m to 12.6 m (the full depth of investigation) below grade in
Boreholes 5, 18 and 21.

2.11 Geotechnical Laboratory Test Results

Geotechnical laboratory testing consisted of conducting a sieve and hydrometer analysis on selected soil

samples. The results of the Sieve and Hydrometer analysis are appended and summarized below.
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Table 2-3: Summary of Geotechnical Laboratory Test Results

Borehole No. Sampling Depth | Gravel | Sand | Silt Clay Description
Sample No. below Grade (%) (%) (%) (%) (MIT System)
Borehole 1 3.3m 0 69 29 2 SILTY SAND, trace clay
Sample 5
Borehole 2 25m 1 22 70 7 SANDY SILT, trace clay, trace
Sample 14 gravel
Borehole 3 6.3m 0 94 4 2 SAND, trace silt, trace clay
Sample 7
Borehole 3 17.0m 0 76 21 3 SILTY SAND, trace clay
Sample 14
Borehole 5 9.4 m 0 1 84 15 SILT, some clay, trace sand
Sample 9
Borehole 8 25m 0 92 6 2 SAND, trace silt, trace clay
Sample 4
Borehole 10 7.8 0 3 87 10 SILT, some clay, trace sand
Sample 8
Borehole 13 4.8 0 93 5 2 SAND, trace silt, trace clay
Sample 6
Borehole 15 2.5 5 22 54 19 SANDY SILT, some clay, trace
Sample 4 gravel
Borehole 18 3.3 1 17 48 34 CLAYEY SILT, some sand, trace
Sample 5 gravel
Borehole 20 2.5 10 67 20 3 SILTY SAND, trace gravel, trace
Sample 4 clay
Borehole 21 2.5 0 12 63 25 CLAYEY SILT, some sand
Sample 4

2.12 Ground Water

Ground water level observations were made in each of the boreholes as they were drilled and after

completion. The observations are reported on the borehole logs (Appendix E).

All boreholes and monitoring wells were surveyed using an R10 Trimble GPS using a Geodetic Datum.
The ground water levels were measured in the monitoring wells installed in boreholes. Details of the

measured ground water elevations are summarised in the Table below.

Ly
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Table 2-4: Summary of Ground Water Elevations

Water Level on January 8, 2018 Water Level on January 25, 2018
Monitoring Well ‘(Aé::LaD;g;r;
Depth of Ground Ground water Depth of Ground Ground Water
Water (mbgs) Elevation (masl) Water (mbgs) Elevation (masl)
MW 2 6.44 6.3 283.1 DRY DRY
MW 3 18.92 17.9 283.1 17.9 283.1
MW 6 491 1.8 276.8 1.6 277.0
MW 8 13.17 - - DRY DRY
MW 9 5.94 5.4 275.7 5.2 275.9
MW 10 7.66 3.1 272.6 3 272.7
MW 13 13.09 DRY DRY DRY DRY
MW 14 18.2 17.9 281.4 DRY DRY
MW 16 8.58 DRY DRY DRY DRY
MW 20 - - - - -

Note: mbgs: meter below ground surface; masl: meters above mean sea level
Ground Surface elevations were referenced to a geodetic benchmark

The ground water level at the Property ranges from 1.6 m to 17.9 m below the existing grade level. It

should be noted that ground water levels will fluctuate seasonally, and additional monitoring events

throughout the year will be required to assess seasonal variations. The shallow ground water at the Site is

expected to follow the local topography:

The hydraulic conductivities of the'subsurface soils were estimated based on in-situ single well response

tests and grain size analysis. The hydraulic conductivity determined based on the grain size analysis are

summarized in the Table below:

e

Y,

Yo
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Table 2-5: Summary of Hydraulic Conductivities

cample " elow brade ity (1 Sl Conductity{mfsec
Borehole 1 Sample 5 33m SILTY SAND, trace clay 10°
Borehole 2 Sample 4 25m SANDY SILT, trace clay, trace gravel 10”7
Borehole 3 Sample 7 6.3 m SAND, trace silt, trace clay 10°
Borehole 3 Sample 14 17.0m SILTY SAND, trace clay 10°
Borehole 5 Sample 9 9.4 m SILT, some clay, trace sand 10°®
Borehole 8 Sample 4 2.5m SAND, trace silt, trace clay 10°
Borehole 10 Sample 8 7.8m SILT, some clay, trace sand 10°®
Borehole 13 sample 6 4.8m SAND, trace silt, traceiclay 10°
Borehole 15 Sample 4 25m SANDY SILT, some clay;‘trace.gravel 107
Borehole 18 Sample 5 33m CLAYEY SILT, some.sand, trace gravel 10°
Borehole 20 Sample 4 2.5m SILTY SAND, trace gravel 10°
Borehole 21 Sample 4 2.5m CLAYEY SILT, someisand, trace gravel 10°

Based on the above, the hydraulic conductivity of the native overburden soils ranges from 107 to 10 m/s.

Single Well Response Tests (SWRT) were condugeted on three’(3) monitoring wells (MW 6, 9 & 10), and
the resulting hydraulic conductivity (K) values, in ‘comparison to the K values obtained from the grain
size analysis and published data, are summarized below:

Table 2-6: Summary of Hydraulic Conductivities from Single Well Response Test/Grain Size
Analysis/Published Data

Hydraulic Conductivity (m/s)
Monitoring Well Strata Screened
Well Response Test Grain Size Analysis Published Data
MW 6 Sand 3.0x10° 10° to 107 10*-10"°
MW 9 SandysSilt to Silty Sand 4.8x107 10” to 10” 10" to 107
MW 10 Sand 5.6x10° 10° to 107 10*-10°

The hydraulic conductivity value based on the SWRTSs is approximately on the order of 10 to 107 m/s.
This is in lower spectrum of the published data, and is primarily due to the presence of large silt content
within the soil matrix, which significantly reduces the permeability of the soil. Due to the significant silt
content in the soil, the hydraulic conductivity values retrieved from the SWRT is inferred to be more
accurate as compared to the grain size analysis. The hydraulic conductivity test results are provided in

Appendix K.
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2.13 Wellhead Protection Areas and Aquifer Vulnerability

The following maps by the York Region were reviewed (Appendix G, H and I): 11333 Dufferin St, Maple,
ON L6A 152

o Map 6 — Wellhead Protection Areas and Intake Protection Zones

e Map 7 — Oak Ridges Moraine Aquifer Vulnerability Areas and Watershed Boundaries
e Map 14 — Highly Vulnerable Aquifers

e QOak Ridges Moraine Conservation Plan

Based on the Source Protection Information Atlas, the Site is located within a Wellhead Protection Area
(WHPA) QI and Q2 for water quantity with moderate stress (Appendix G). As described in CTC Source
Protection Plan, WHPA-Q1 refers to the area where activities that take wateriwithout returning it to the
same source may be a threat and WHPA-Q?2 refers to the area wheredactivities that reduce recharge may
be a threat. The proposed development on Site includes excavation for'the culvert for the road crossing
across the creek that will require dewatering to ensure the excavatiom,area is dry. However, considering
the size of the structure the dewatering will be insignificantiand would unlikely pose any threat to the
groundwater. The Site is located within an area of predeminantly High Aquifer Vulnerability and Oak
Ridges Moraine Conservation Area (Appendix H & ). During construction period, appropriate mitigation

measures will be required to ensure protection of the aquifer underlying the Site (See Section 3.4).
2.14 Toronto Region Conservation Authority (TRCA)

The Toronto and Region Conservation Autherity’s (TRCA’s) online interactive map was accessed to
determine if the Site is located within a regulated area of the TRCA (Appendix J). A portion of the Site is
located within the TRCA regulated area.

Additionally, the TR€A was contacted to inquire about the nature of how the Site is regulated. At the
time of this report, a response from the TRCA was not received. Upon receiving a response from the
TRCA, this report will be revised to include the nature of the regulation at the Site by the TRCA.

)
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3.0 DISCUSSION AND ANALYSIS

3.1 Proposed Development Plan

The proposed development at the Site includes the extension of Kirby Road from Dufferin Street to
Bathurst Street along five (5) proposed alignments (Alignments 4, 5, 5A, 6 and 6A). The proposed
alignments are provided in Figures 2A and 2B. The proposed alignment SA is selected as the final
alignment for the project. The finding of the Hydrogeological Study is only assessed for Alignment SA.
The configuration of Alignment SA is identified in Appendix M.

The Site statistics of the proposed road alignment 5A was provided by the client. The following

summarizes the proposed land coverage areas for the development for alignment SA:

Alignment 5A:

Area covered by hard surface paving............coiiiiiiiiiiiii e 4.4 ha
Landscape areas for infiltration...............ooooiiiiiii i i e, 2.9 ha
Total ATea..ccciuiiuiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiieeeiecieeessiineeeiaibaceeceaceaccncsacsncenes 7.3 ha

3.2 Principal Hydrogeologic Features.and Functions

The hydrogeologic features and functions associatediwith/the property were assessed based on the results
of the subsurface investigation completed by Terraprobe and available geologic and hydrogeologic
information. The results of our study indicatesthat the site hydrogeologic characteristics can be

summarized as follows:

. The principal drainage feature located at the Site is the Tributary of the East Don River, which is
located within the eentral portion of the Site.

. The Site is located within"an area of predominantly high aquifer vulnerability. The site is not
located withinja Wellhead Protection Zone or an Intake Protection Zone.

. The Site is located within an area that is regulated by the Toronto and Region Conservation
Authority.

. The Site is characterized by a surficial layer of asphalt pavement and/or topsoil underlain by sand

and silt, gravelly sand and clayey silt earth fill which in turn is underlain by undisturbed native
soil extending to the full depth of investigation. The native soils consisted of sand/sandy silt to
silty sand, with inconsistent layers/lenses of silt or clayey silt at varying depths.

. The subsurface soils at the Site have hydraulic conductivities ranging between 10 to 107 my/s.
The medium to high permeability of the subsurface soils at the Site will allow for infiltration,
ground water recharge and base flow to the tributary of the East Don River at the Site. The
recharge rate for this type of soil is typically on the order of 287 mm/year.

. The ground water level was found to be approximately 1.6 m to 17.9 m below the existing grade.
The shallow ground water flow at the Site is expected to follow the local topography. During

> Terraprobe
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precipitation events, water will tend to flow overland and drain along the ground surface
following the Site topography.

. The Site is situated on the south slope of the Oak Ridges Moraine, approximately 2 km south of
the height of land for the moraine. In this area, the moraine forms a zone of regional ground water
recharge. Ground water recharge is particularly pronounced in the sandy moraine deposits.
Ground water recharge in the glacial till materials is relatively limited.

. The regional hydrogeologic conditions of the Site comprise of three ground water flow systems:
shallow, intermediate and deep aquifer systems. The shallow flow system occurs in the upper
kame deposits, in an unconfined aquifer setting, and follows the local topography of the area and
discharges into topographically lower areas, such as intermittent water courses and headwaters of
the Don River, within approximately 1 km of the Site. The intermediate and deep ground water
flow systems are found beneath confining layers of glacial till, and they follow the regional

topography.

. Based on the private water well survey, the surrounding area within a 500 m radius (study area)
of the subject site is predominantly on municipal water. There are four (4) private residences or
wells situated in the immediate vicinity of the Site. There is no significant-use of ground water in
the area.

The above hydrogeologic features and functions were considered innassessing the potential impact of the
proposed development. This information was used to assessytheimpact of proposed development, and
provide mitigating measures to ensure that hydrogeologi¢ function. is not adversely affected.

3.3 Water Balance for Pre- and Post- Development Conditions

The area of the Site is considered a ground water recharge zone. The soil at the property are of medium
permeability. The Site consists of hilly topography, as such there exists areas of enhanced or localized

higher recharge (such as closed depression)across the property.

A water balance model was‘prepared for the property to assess the distribution of rainfall run-off and
infiltration for existing (pre-yand,post- development) conditions (Appendix L). The model is based on
Environment Canada’s climate data presented in Section 2.6 of this report. The Thornthwaite method was
used to evaluate the relative balance between rainfall, evaporation and evapotranspiration in the shallow

soil zone as shown in Appended- Table 3. Based on this calculation, a water balance was developed.

In summary, the total ground water recharge component for the area is about 287 mm/a. This recharge
rate was determined using the MOECC’s Table 2 and Table 3 approach in the Technical Information
Requirements for Land Development Applications (1995).

The detailed water balance calculations for each road alignment option are presented in Appendix L. The

water balance for pre-development conditions is summarized in Table 3.1 below:

)
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Table 3-1 Pre- Development Water Balance - Alignment 5A

Area Precipitation Evapotranspiration Infiltration Run-Off
(m’) (m°) (m°) (m’) (m°)
Proposed 73,222 64,875 34,854 21,015 9,006
Development

The water balance calculations for the post-development case are provided in the Appendix L. The results

of the analysis are summarized in Table 3.5 below:

Table 3-5 Post- Development Water Balance without LID Measures — Alignment 5A

Area Precipitation Evapotranspiration Infiltration Run-Off
(m®) (m°) (m°) (m°) (m°)
Proposed 73,222 64,875 13,738 8,283 42,854
Development

Post-development infiltration will occur in open/grassed areas. In the,post-development case, there is a
decrease in the amount of infiltration and therefore an increase in the available surface water run-off. The

post-construction infiltration deficit for alignment 5A is Ssummarized below:
Alignment 5A:

In the post-construction period, there will be a potential infiltration deficit of approximately 12,732 m’
compared to the pre-construction period. In‘the post-construction period, there is approximately 39,304
m’ of surface water runoff is available to'supplement the infiltration deficit. Approximately 32% of the

surface water runoff is required to match the pre-construction infiltration rates.

3.4 Mitigating Measures to Maintain Hydrogeologic Functions and
Ground Water Quality and Quantity

3.41 Maintenance of Ground Water Quality

The Site is located within an area of predominantly high aquifer vulnerability. During the construction

period, appropriate mitigation measures will be required to ensure protection of the aquifer underlying the

Site. Mitigation measures during the construction period may include the following:

e Road Salting — There may be a requirement for the application of road salt in the proposed Kirby
Road Extension for road de-icing purposes during the winter months.
0 The Transportation Association of Canada (TAC) has produced a document titled

Syntheses of Best Practices — Road Salt Management (2013). These should be generally
flowed at the Site unless prohibited. In addition, best management practices for
contractors, residents, and the community are provided by the not-for-profit organization
Smart About Salt Council and their recommendations may be of benefit in reducing salt
loads

)
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0 The salt management plan should strive to minimize the amount of road salt entering the
environment.

0 Alternative method for road de-icing should be considered (e.g., use of sand)

e Temporary Storage of Fuels and Chemicals during Construction — During construction of the
proposed Kirby Road Extension, it may be necessary to temporarily store fuels and/or chemicals
at the Site. This represents a potential threat to ground water quality, as spills of significant size
may potentially impact the underlying aquifer.

0 To prevent and mitigate any spills at the Site, it is recommended to place temporary fuel
and chemical storage containers of significant size into secondary containment such that a
leak can be contained.

0 Appropriate spill kits should be maintained at various locations throughout the site and an
emergency response plan should be developed to outline actions to be taken in case of a
spill or leak.

0 Itis recommended that temporary fuel and chemical storage locations be inspected on a
regular basis to ensure integrity of storage containers.

0 Any spills or leaks related to the temporary storage of fuels‘and chemicals located on the
property will be reported to the Spills Action Centre.

0 Contact information for the Spills Actions Centre, aséwell as information detailing the
requirement for reporting any spills will occur, will be available at the Site.

3.4.2 Maintenance of Ground Water Recharge

The existing ground water recharge rate at the Site is_approXimately 287 mm/a. This recharge occurs in a
broad diffuse manner over the entire Site. Mitigation measures are available to maintain recharge rates.
There is a Provincially Significant Wetland (PSW), intersecting the western portion of the Site. The
Tributary of the East Don River traverses the central portion of the Site in a northwest-southeast direction.

The ground water at the Site may provide base flow to the PSW and Tributary of the East Don River.

Appropriate low-impact development (LID) techniques which can be applied include maintenance of
overall ground water recharge across the Site area. In order to maintain ground water recharge for the
Site, LID measures should be implemented. There is a surplus of water available following development
to maintain ground water recharge and function. Based on the property conditions, the following typical

LID measures may be suitable for the proposed development:

° Directing and controlling runoff water towards the road-side swales along the
boulevard/easement area of the proposed Kirby Road development through gradual outward
sloping of the road from its center.

The storm water management measures must specifically address the maintenance of ground water
recharge of the proposed development in order to preserve the tributary of East Don River located in the

central portion of the Site.
3.4.3 Maintenance of Ground Water Transmission Pathways

As previously indicated the soils present on the property are of medium permeability, which would
provide potential pathways for ground water discharge towards the Tributary of the East Don River. The
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proposed development will include the construction of the Kirby Road Extension from Dufferin Street
and Bathurst Street. The road construction would involve cut and fill. Based on the observed ground
water elevation, the excavation would unlikely extend below the water table. However, installation of any
services (sewer or watermain) may disrupt the ground water flow, and its continuity should be maintained
where practical. Generally, the ground water transmission pathways can be maintained through the

following means:

° Bedding material beneath underground services may serve as a subdrain to collect and convey
ground water. To prevent drainage of ground water along bedding material, clay trench plugs
should be provided at all manhole locations in order to cut-off the granular beddings.

° The excavation of any underground services or utilities across the site must be backfilled using
material of similar permeabilities to minimize disruption to the ground water regime. It is
recommended that backfilling of the trenches/excavations, where required, be done using the
native excavated soils.

4.0 REQUIREMENTS FOR CONSTRUCTION DEWATERING

The native soil encountered at the Site predominantly .consists ‘of sand/sandy silt to silty sand. The
excavation for the culvert for the proposed road crossingsacross the creek will require dewatering to
ensure the excavation area is dry. However, considering the'size of the structure the dewatering will be

insignificant and would unlikely pose any threat to the groundwater.

At the time of this report, detailed information on.the size and depth of the culvert was not provided; as
such anticipated ground water seepage volumes into excavation and requirements for dewatering could
not be assessed. Once the detailed information of the proposed culvert is available, Terraprobe will
conduct ground water seepage assessments to determine the volume of water that will be encountered in

the culvert excavation duringthe construction period.

)
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5.0 SUMMARY AND CONCLUSIONS

The results of the hydrogeologic study indicate the following:

(1) The Site is located within the Don River Watershed

(1) The Site is located within an area of predominantly high aquifer vulnerability. The Site is not
located within a Wellhead Protection Zone or an Intake Protection Zone.

(ii1) The Site is located within an area that is regulated by the Toronto and Region Conservation
Authority.

(iv) The Site is characterized by a surficial layer of asphalt pavement and/or topsoil underlain by sand
and silt, gravelly sand and clayey silt earth fill which in turn is underlain by undisturbed native
soil extending to the full depth of investigation. The native soils consisted of sand/sandy silt to
silty sand with inconsistent layers/lenses of silt or clayey silt.

(v) During precipitation events, water will tend to flow overland and drainjalong the ground surface
following the Site topography. The ground water level at thesSite was found to be approximately
1.6 m to 17.9 mbgs. The shallow ground water flow at the Sité is expected to follow the local
topography. Long term ground water monitoring of the Wells would be required to determine the
changes in the ground water levels as a result of seasonal fluctuations.

(vi) The subsurface soils at the Site have hydraulic.€onductivities ranging between 10 to 107 my/s.
The medium to high permeability of the subsurface soils at the Site will allow for infiltration,
ground water recharge and base flow to_the Tributary of the East Don River at the Site. The
recharge rate for this type of soil is typically on the order of 287 mm/year.

(vii)  The Site is situated on the south slope of the Qak Ridges Moraine, approximately 2 km south of
the height of land for the morainefIn this area, the moraine forms a zone of regional ground water
recharge. Ground water recharge is)particularly pronounced in the sandy moraine deposits.
Ground water recharge in the glacial.till materials is relatively limited.

(viii)  The regional hydrogeological conditions of the Site comprise of three ground water flow systems:
shallow intermediate‘and«deep aquifer system. The shallow flow system occurs in the upper kame
deposits, in an uncenfined aquifer setting and follows the local topography of the area and
discharges int0 topographically lower areas, such as short intermittent water courses and
headwaters ofithe’Don River, within approximately 1 km of the Site. The intermediate and deep
ground water flow systems are found beneath confining layers of glacial till, and they follow the
regional topography.

(ix) The principal drainage feature located at the Site is the Tributary of the East Don River, which is
located in its central portion. It is likely that ground water will contribute base flow to the
Tributary of the East Don River.

x) Based on the private water well survey, the surrounding area within a 500 m radius (study area)
of the subject site is predominantly on municipal water. There are four (4) private residences or
wells situated in the immediate vicinity of the Site. There is no significant use of ground water in
the area.

(xi) The Site is located within an area of predominantly high aquifer vulnerability. During the
construction period, appropriate mitigation measures will be required to ensure protection of the
aquifer underlying the Site.
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(xii)

(xiii)

(xiv)

(xv)

Conventional low impact development storm water management measures should be applied to
maintain water balance in the post-development conditions. Final design of the above measures
should be reviewed in conjunction with the storm water management plan for the Site.

The development of the Site will result in an overall reduction of ground water recharge and a
significant increase in surface water runoff unless appropriate mitigation measures are provided at
the design stage. The following mitigation measures can be implemented for the Site.

a. Directing and controlling runoff water towards the road-side swales along the
boulevard/easement area of the proposed Kirby Road development through gradual
outward sloping of the road from its centre.

Based on the measured ground water elevation across the Site, the excavation for the road
construction is not likely to extend below the water table, however, perched ground water may be
excavated into the excavation. Perched ground water entering the excavation can be controlled by
pumping from filtered sumps at the base of the excavation.

The proposed alignments will cross the tributary of the East Don River. The details of the
proposed structures/culverts is not available yet, as such estimation of ground water seepage
volumes and requirements for dewatering cannot be assessed‘at this time. Ground water seepage
rates must be estimated at the detailed design stage.
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This report was prepared for the express use of Rizmi Holdings Limited, and their respective retained
design consultants. It is not for use by others. This report is copyright of Terraprobe Inc. and no part of
this report may be reproduced by any means, in any form, without the prior written permission of Rizmi

Holdings Limited and their respective retained design consultants.

It is acknowledged that Rizmi Holdings Limited, in their respective capacity as authorities for planning
and building under Provincial Statutes, shall make use of and rely on this report, cognizant of the scope of

service and limitations, both as are expressed and implied.

We trust that the above-noted information is suitable for your review. If you have any questions regarding

this information, please do not hesitate to contact the undersigned.

Yours truly,

Terraprobe Inc.

DRAFT DRAFT

Shama M. Qureshi, P.Eng. P.Geo., QPra, QPESA Muhammad Shahid, M.Sc., P.Geo.,
Principal Senior Project Manager

DRAFT

Ahmad Sarwar, B.Sc., G.I.T.
Project Manager
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SECTION A-A'
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Elevation (m)

3] — &

66

300

E

RHEN NN

NN Jil”—'—g
\%HJ <
\

EERNRINY e R

A
SN ﬂh]&\ﬂ—a
o ai
N —— &
iy
(e SN ——
|F‘l
N

i
\
i
i
i
)

RN
i
i
l

NN SN NN N RN

P e e s ot

i
%
/. 2
7 =
/- ° j o Y i
. / g o —"
240 1 .y v. 'a 'T'—A
7 — o L.
.. </ -O'-‘
- Zf . :J }T l
U B 4 A [ J’ LEGEWD
i / IT— : L4 ¥ STATIC WATER LEVEL = topsorL V] cray
7 (ips 6 > WELL NUMBER
200 - i I ' ] sILT STONES / GRAVEL
. A
dry : i

SAND

\ 'SCALES
Horizontal 1:10,000
B dry ) Vertical 1:1000

HYDROGEOLOGIC CROSS SECTION

TERRAPROBE

File No. 96." 50 | ‘ - " FIGURE 4




APPENDIX D

TERRAPROBE INC. ﬁ



This page intentionally left blank
for 2-sided printing purposes



- SECTION 'B-B'

NORTH SOUTH
Elevation (m)
SITE
7 74
50
320 — : 118
' ~ ‘67, UNCONFINED AQUIFER 110
7 {(Surficial sand deposit . .
7] of upper kame materials)- ?/ 16
300 —| | A : e %% e / ‘ 106
$ 7. O _
-] . R & e ( y i ;7- / Al -
280 —{ % J‘,}; o 7 ; | ca ~% .//_//// % / y A
2 ik N } I f gl
} CONFINING ZONE y ¥}
J/L ) (Glacial Till) \ IS
260 — e y Al B _/_19 o ¥~
[ CONFINED AQUIFER :
J/ H (Discontinous ] ¥4
va Z[ middle to lower aquifer) ¥ /~
_ L/ _— .
220 | @ J <
] /L -~ LEGEND v
g .. dry
200 — /| ¥ STATIC WATER LEVEL TOPSOIL CLAY _L_ {
. dl
6 WELL NUMBER [{] siLT STONES / GRAVEL Y
- _4 L
180 (4 S 'SCALES
Horizontal 1:10,000
— Vertical 1:1000
dry ,

HYDROGEOLOGIC CROSS SECTION

TERRAPROBE ' ' ' Fle No. gséso ‘ , ‘ ' : ‘ FIGURE §



APPENDIX E

TERRAPROBE INC. %



This page intentionally left blank
for 2-sided printing purposes



gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 1

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : TG
Date started : December 7, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 620760, N: 4861627 (UTM 17T) Elevation Datum : Geodetic
Rig type : CME 55, truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
E 8’ g 8 X Dynamic Cone ) o g 5 ’g g 2 Be and
8 218 o | S| sl 220 3 4 fmt” waterGonient it | Z 85| 5§ [gz Comments
D | Elev Description 2 g 2 | = 2 E [Undrained Shear Strength (kPa) sS&| Z4 |82
£ [Deptn z = > i 9] 2 £S5 GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |299.1] GROUND SURFACE O o | W 40 8 120 160 10 20 30 GR SA SI CL
298.9] 160mm ASPHALTIC CONCRETE m 299}
%2 640mm AGGREGATE - o
B T 1] ss | 66 e}
@ - -
298.3 .9
08 SAND, some silt to silty, trace clay,
1 compact to dense, brown, moist SS | 42 298 / 9
SS 22 o)
-2
297 — N
- ss | 18 o
-3
296 =\ ~——
ss | 19 o 069 29 2
-4
295
SS | 29 o}
-5
294 —
-6
293
SS | 40 e}
- 2925
6.6
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.




ﬁ Terraprobe

LOG OF BOREHOLE 2

Project No.

: 1-15-0700-01

Date started : October 31, 2017

: Rizmi Holdings Limited

: Kirby Road Extension

Originated by : SM
Compiled by : NNA

Sheet No ;1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 620915, N: 4861628 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
- SOIL PROFILE SAMPLES Penetration Test Values,
E © 2 (Blows /0.3m) Moisture / Plasticity 8 e Lat;rllz()jata
o) 8} TS5~ o0 |vs
% 3 5 ng an — x D:r(\)am\c C;ge 30 40 Plastic Natural Liquid % §_ g_ g § é% Comments
) Elev e o |2 [0} > g £ - Limit ~ Water Content Limit T g a Eo E 5
P Description = |€| & > 4= — | Undrained Shear Strength (kPa) 3>=| B8O |28  cranszE
‘% ep =3 2 = = g O Unconfined + Field Vane PL MC L T £ 5= DISTRIBUTION (%)
o (m) = o <@ @ Pocket Penetrometer Wl Lab Vane ——e— (MIT)
|, |2894] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
26921 150mm TOPSOIL v
“| FILL, sandy silt, trace clay, trace gravel, Ss 6 O
trace organics, trace rootlets, loose, 289
B brown, moist
288.6
O8] SANDY SILT to SILTY SAND, trace 4
-1 clay, trace gravel, loose to compact, SS 8 @
brown, moist
288 — =
SS 4 @]
_2 T
287 — S L
B Ss 17 @] 12270 7
= 3 T
SS 24 e}
286 A | 4
= 4 T
285w»
...wet below
SS 23 (@]
-5
284 —
_6 T
ss | 22 283 o
- 282.8
6.6
END OF BOREHOLE

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

Borehole was dry and encased during
drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS

Date Water Depth (m)  Elevation (m)
Jan 8, 2018 6.3 283.1
Jan 25, 2018 dry n/a




ﬁ Terraprobe

LOG OF BOREHOLE 3

gs_coord updated 2018-01-30.gpj

Project No. : 1-15-0700-01 Client : Rizmi Holdings Limited Originated by : SM
Date started : October 31, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621095, N: 4861658 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m) Moisture / Plasticity 8 € Lab Data
o g =] 8 X Dynamic Cone Plasii Natural Leuid g’gg %)%) 3T c and .
[ lastic atural iqui No
g El é 8 [} (>‘J g ’g 10 20 30 40 Limit ~ Water Content Iﬂmit % % & 2 ‘g 2 - omments
b eV Description Zl€el & | = -2 & | Undrained Shear Strength (kPa) es<=| Ba [z2
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) ol =4 E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, [|301.0] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
300mm TOPSOIL
W67 : 1| ss | 3 e
| | FILL, sandy silt, trace clay, trace gravel, i
trace organics, very loose, brown, moist
300.2
08 SAND, some silt to silty, trace clay,
1 loose to compact, brown, damp to moist SS 8 300~
SS 8
-2 299 — A 4 )
B SS 18 7 (o]
-3 298 o Lo
SS 14 (@]
-4 2074 A
SS 28 ]
-5 296
5 295
...trace silt, dense to very dense below
SS| 31 o 094 4 2
—7 294 —
SS 38 o]
-8 293
-9 292
SS 55 O
—10 291+
T 4
October 31, 2017
ss 78 o) November 1, 2017
'n 1 290+

file: 1-15-0700-01_borehole_log

(continued next page)




ﬁ Terraprobe

LOG OF BOREHOLE 3

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : October 31, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position E: 621095, N: 4861658 (UTM 17T) Elevation Datum : Geodetic
Rig type Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m) Moisture / Plasticity 8 = Lab Data
® 8’ =] 8 X Dynamic Cone ) o g 5~ 2 |33 and
g Jl s © =~ 10 20 30 40 Plastic Natural Liquid ® g_ g_ gg S3 Comments
) Elev e o |2 [0} > S £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2g
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
[ » (continued) o %] w o 40 80 120 160 10 20 30 GR SA SI CL
SAND, some silt to silty, trace clay,
loose to compact, brown, damp to moist
R (continued) Ss | 57 | O
—13 288 —
|14 SS 71 287 - Ql .
- 15 286 o S i 4
n SS 47 E (o]
—16 285 1 <
... wet below - | spoon wet
17 ss | 54 284 — le] ] 076 21 3
- 18 283 =
B SS 32 1 (o]
- 19 282
—20 ss | 31 281 (0]
280.7
20.3
END OF BOREHOLE

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

Unstabilized water level measured at
16.8 m below ground surface; borehole
was encased during drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS

Date Water Depth (m)  Elevation (m)
Jan 8, 2018 17.9 283.1
Jan 25,2018 17.9 283.1




gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo

ﬁ Terraprobe

LOG OF BOREHOLE 4

Project No. : 1-15-0700-01
Date started : October 31, 2017
Sheet No. 01 of 2

Project

: Rizmi Holdings Limited

: Kirby Road Extension

Location : Vaughan, Ontario

Originated by : SM
Compiled by : NNA
Checked by : SZ

Position : E: 621315, N: 4861662 (UTM 17T)
Rig type : Track-mounted

Elevation Datum : Geodetic

Drilling Method

: Hollow stem augers

- SOIL PROFILE SAMPLES Penetration Test Values
E 2 (Blows /0.3m Moisture / Plasticity 8 € Lab Data
° > 3 2 X Dynamic Cone T 5~ Q9 |33 and
El 9 5 E (2 . 10 20 30 Plastic Natural Liqud | & 3 g_ g T |23 Comments
[} Limit ~ Water Content  Limit | © 2 |8
@ | Elev it 218 2| ¢ 2 E [Undrained Shear Strength (kPa) s3I 5 Sl 2
< |Beoth Description = |E| = 4 9] 2 GRAIN SIZE
g |VepP Q3 F = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%
) (m) © |z [ 2 (%)
8 o o @ @ Pocket Penetrometer [ Lab Vane |—e—| (MIT)
0 284.7] GROUND SURFACE o n w 40 80 120 1 10 20 30 GR SA sl CL
FILL, sand, trace gravel, trace silt,
construction debris, compact, brown, T
moist ° Ss | 15 \ o
283.9 284} \
08 SAND, trace to some silt, trace gravel,
1 compact to dense, brown, moist SS 37 O
...wet below / spoon wet
ss | 14 | 2837 o)
-2
] AVA
SS 21 o]
282+ S
-3
ss | 20 ] o
281 4
-4
B 280.1
48| SANDY SILT to SILTY SAND, trace ] 280
clay, compact to dense, brown, wet 11186 | ssi| 88 o
-5
279+
-6
7| ss | 27 o
278 —
-7
...grey below Y 277
8] ss | 30 (0]
-8
276 —
-9
1119 | ss | 29 \ o
275+
—10

(continued next page)



file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 4

j . 1 1-15- - i : Rizmi i imi igi :
Project No 1-15-0700-01 Client Rizmi Holdings Limited Originated b SM
Date started : October 31, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621315, N: 4861662 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers

Penetration Test Values
z SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
; 8’ % 8 X Dynamic Cone QT 5~ Q9 I3 ° and
2 Sl G R 10 20 30 40 Plastic Natural Liquid | & g g_ gg 83  Comments
ﬁ Elev L o | o [} > g c - Limit ~ Water Content ~ Limt | © G & Zo (8%
£ Description c|E & = = — | Undrained Shear Strength (kPa) TS = 20 |22
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace T
clay, compact to dense, brown, wet
- (continued)
...very dense 274+
10| SS 53 D
1 |erss

111
END OF BOREHOLE
Unstabilized water level measured at

2.3 m below ground surface; borehole
was encased during drilling.

gs_coord updated 2018-01-30.gpj
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file: 1-15-0700-01_borehole_lo

ﬁ Terraprobe

LOG OF BOREHOLE 5

Project No. : 1-15-0700-01
Date started : November 1, 2017
Sheet No. 01 of 2

: Rizmi Holdings Limited

: Kirby Road Extension

Location : Vaughan, Ontario

Originated by : SM
Compiled by : NNA
Checked by : SZ

Position : E: 621460, N: 4861754 (UTM 17T)

Elevation Datum : Geodetic

Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
- SOIL PROFILE SAMPLES Penetration Test Values
E © 2 (Blows /0.3m) Moisture / Plasticity 8 e Lab Data
® jo} =1 Q X Dynamic Cone T 5~ Q9 (8T and
w© S|l G n_ 10 20 30 40 Plastic  Natural lud | 29 E| ET [88 Comments
3 El © 8 [} > g e Limit  Water Content  Limit | © % % 2o |3 -
< I etY\ Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=| 80 |28  ransizE
g |VepP LIRS = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%)
8 (m) g1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |2829] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
300mm TOPSOIL
2828 : ss | 4 o
| FILL, sand, trace silt, trace gravel, b
E loose, brown, moist
282 —
-1 SS 4 o
5 2814 I
151 SANDY SILT to SILTY SAND, trace
gravel, loose to compact, brown, moist to sSs 10 O
wet 281 & —
-2
a spoon wet
- SS 6 O
280 V
| 5 T
SS 14 q
279 ’ o
4 N
5 i
SS 24 ]
278
-5
277+
-6
SS 20 ] D
276
-7
ss | 22 275 O
—8
| 274 —
-9
273.8
91 SILT, trace to some clay, trace sand,
| dense, grey, wet sSs 32 i D 01 84 15
273
10

(continued next page)
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file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 5

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 1, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621460, N: 4861754 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
° jo} % Q X Dynamic Cone T 5~ QO 2T and
w© Sls s | @ 10 20 30 40 Plastic  Natural lid | 39 E| ET [88 Comments
3 El © 8 [} > SE Limit  Water Content  Limit | © % % 2o |83
= eV Description el & | = S £ | undrained Shear Strength (kPa) es<=| 3o [z2
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SILT, trace to some clay, trace sand,
dense, grey, wet (continued) 4
i 272.2
107 cLAYEY SILT, trace sand, trace gravel,
1 very stiff to hard, grey, wet to wet 10| SS 29 2724 \ q
2714 -
12 i
| 11| SS 59 N D
270.3
12.6

END OF BOREHOLE

Drilling mud was used during drilling. The
borehole was encased during drilling.




¢8 Terraprobe LOG OF BOREHOLE 6

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 2, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. ;1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621525, N: 4861759 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
z SOIL PROFILE SAMPLES % (Blows] 0 3m; { Moisture / Plasticity g = Lab Data
o 8’ % 8 X Dynamic Cone ) o g 5~ 2 |33 and
g Jl s © =~ 10 20 30 40 Plastic Natural Liquid ® g_ g_ gg S3 Comments
) Elev e o |2 [0} > S £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2g
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |278.6] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
X1,
273-‘21 150mm TOPSOIL barsd —
“| FILL, silty sand, trace organics, loose, 1] SS 5 o
| brown, moist \
278
277.8
08 SAND, trace to some silt, compact,
1 brown, wet SS 16 D
i 277 4 -~ -
SS 10 o
-2
B SS 12 o
276 — | T
-3
SS 19 o]
i 2754 .
-4
B 274.0 574
48] sILTY SAND, trace clay, compact,
brown, wet SS 21 @)
—5
i 273
—6 o725 i
61 SILT, trace sand, trace clay, compact,
grey, wet 71 ss 18 @
- 272.0
6.6
END OF BOREHOLE
WATER LEVEL READINGS
Drilling mud was used during drilling. The Date Water Depth (m)  Elevation (m)
borehole was encased during drilling. Jan 8, 2018 1.8 276.8

Jan 25,2018 1.6 277.0
50 mm dia. monitoring well installed.

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log
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file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 7

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 10, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621644, N: 4861833 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
; = % 8 X Dynamic Cone QT 5~ Q9 I3 ° and
3 Sls = _ 10 20 30 40 Plasic  Nawal  Liud | S8 E [ ET |88 Comments
) Elev e o |2 [0} > g £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |288.9] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
250mm TOPSOIL
288.6
03 FILL, sand, some silt, very loose, brown, Tl ss 4 h g
- moist
288.1
08 SAND, trace to some silt, trace gravel, 288 -
-1 loose to compact, brown, damp to moist SS 5 O
SS 9 [
287 v _ o
-2
B SS 17 O
286 A
| 5 T
...trace rootlets
SS 18 O
285 — —
4 N
5 i
SS 17 O
284 — \
-5
283
-6
...dense to very dense below
SS 45 ] ]
282 —
-7
...occasional silt partings
ss | 56 281 o
—8
. 280
-9
| SS 86 m D
279
10

(continued next page)



$ Terraprobe

LOG OF BOREHOLE 7

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 10, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621644, N: 4861833 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
B SOIL PROFILE SAMPLES 2 (Blows /0.3m Moisture / Plasticity 8 € Lab Data
rY 8’ % 8 X Dynamic Cone ) o g 5~ 2 |33 and
3 lEl o | S|ep |t 0w | P, Wi [83E| 5E [2 Commens
f=a) |
@ Dilet\rﬁ Description 218 2|z |2 E. [Undrained Shear Strength (kPa) o L&l ga 2% GRANSIZE
a P S| S| ~ = g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SAND, trace to some silt, trace gravel,
loose to compact, brown, damp to moist h
- (continued)
SS 80 278 o
1 |erzs
111
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo
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¢8 Terraprobe LOG OF BOREHOLE 8

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 10, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621693, N: 4861854 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity o € Lab Data
rY = % 8 X Dynamic Cone Q5~ 2 |33 and
3 Sls = = 10 20 30 40 Plasc  Nawal  Liud | S8 E[ ET |88 Comments
) Elev e o |2 [0} > g £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2g
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |2892| GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
250mm TOPSOIL
288.9 289 —
03 FILL, sand, trace silt, loose, brown, t)ss 5 O
= damp to moist
2884 4
08 SAND, trace to some silt, trace clay,
1 loose to dense, brown, damp to moist SS 7 O
288
ss | 16 1 ©
-2
287 ) [»
- Ss | 14 e} 0926 2
-3
ss | 13 286 W - 0]
—4
285 —
SS 13 i o
—5
284
-6
283
SS 29 (e}
—7
282
...very dense .
SS 51 (]
—8
281
o
280 —
| Ss | 22 O
10

(continued next page)



% Terraprobe

LOG OF BOREHOLE 8

Project No. : 1-15-0700-01
Date started : November 10, 2017
Sheet No. 12 of 2

Client

Project

: Rizmi Holdings Limited
: Kirby Road Extension

Location : Vaughan, Ontario

Originated by : SM
Compiled by : NNA
Checked by : SZ

Position : E: 621693, N: 4861854 (UTM 17T)
Rig type : Track-mounted

Elevation Datum
Drilling Method

: Hollow stem augers

- SOIL PROFILE SAMPLES Penetration Test Values,
E © 2 (Blows /0.3m) Moisture / Plasticity 8 e Lab Data
g f 2|0 besic Nturl g5 g2 gz 2
I © s lastic atural © =9 omments
g El d 8 [} > g e 30 40 Limit ~ Water Content % % & 20 gf
b eV Description Z2|E|l & | = -2 & | Undrained Shear Strength (kPa) es<=| Ba [z2
£ [Depth > z = ) [ 2 £5  GRANSIZE
£ S |S| ~ g + Field Vane PL MC T = 2= DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o @) w 120 160 10 20 GR SA SI CL
SAND, trace to some silt, trace clay, 279+ \
loose to dense, brown, damp to moist
- (continued)
SS 36 (o]
— 11
278
12
...silty sand 277 <] y
SS 25 O
276.6
12.6

END OF BOREHOLE

Borehole was dry and encased during
drilling.

50 mm dia. monitoring well installed.

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

Date
Jan 25,2018

WATER LEVEL READINGS

Water Depth (m)  Elevation (m)
dry n/a




gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

¢8 Terraprobe LOG OF BOREHOLE 9

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 2, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. ;1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621543, N: 4861694 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
z SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
Y 124 3 2 X Dynamic Cone S5~ 292 |33 and
2 o e %) 4 ' i qQ = |82
- Sls S . 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
ﬁ Elev o | o [} > g c - Limit ~ Water Content  Limt | © G & o |8%
= Description | € & = = — | Undrained Shear Strength (kPa) SS=| 0 |83
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |281.1] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
XT,-
288-523 150mm TOPSOIL fan 281
“| FILL, sandy silt, trace clay, trace 1] ss 6 e}
| organics, loose, brown, moist \
280.3 i
08| SANDY SILT to SILTY SAND, compact ]
1 to dense, brown, moist 112 ss 22 O
o3 280 —
3| SS 25 o
-2
279 < ' 4
B 4| SS 36 | (]
-3
278 < —
5| SS 38 O
-4
277
...wet below ]
6 | SS 20 o
—5
276
-6
275
71 SS 24 (e}
—7
274
...grey ]
8| SS 22 q
—38 273.0
8.1
END OF BOREHOLE
WATER LEVEL READINGS
Drilling mud was used during drilling. The Date Water Depth (m) Elevation (m)
borehole was encased during drilling. Jan 8, 2018 54 275.7
Jan 25,2018 5.2 275.9

50 mm dia. monitoring well installed.




% Terraprobe

LOG OF BOREHOLE 10

Project No. : 1-15-0700-01
Date started : November 3, 2017
Sheet No. 01 of 1

Client : Rizmi Holdings Limited Originated by : SM
Project : Kirby Road Extension Compiled by : NNA
Location : Vaughan, Ontario Checked by : SZ

Position : E: 621731, N: 4861715 (UTM 17T)

Elevation Datum : Geodetic

Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
- SOIL PROFILE SAMPLES Penetration Test Values,
E > 2 (Blows / 0.3m) e Moisture / Plasticity ] = Lab E()jata
Y 124 2 XD [ S5~ 29 |33 an
° Sls 2|0 :’(‘)am‘c ‘2’88 0 10 Plasc  Natural  Liqud | & §_ E[ E® E% Comments
ﬁ Elev o | o [} > g c - Limit ~ Water Content ~ Limt | © &G & 2o 85
£ |Beptn Description £ |E| & | % | &= [Undrained Shear Strength (kPa) 3> 20 |28 cransizE
g |VepP Q3 F = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane ——e— (MIT)
|, |275.7] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
X I"~ K
27551 150mm_TOPSOIL b
“| FILL, sand, trace to some silt, trace 1| SS 6 (@]
gravel, trace rootlets, very loose to
B compact, brown, moist
275
4 2| ss 14 o]
3| ss | 16 | 2] o
-2
...wet below
- 4| ss 1 o)
_  \ I
273 I~
-3
5/ss | o T o)
2724 {
-4
...presence of original topsoil layer 271
6 | SS 26 o
—5
270 —
6 |2696
61 SAND, trace silt, trace gravel, dense, —
brown, wet 71 ss 30 e}
269
—7
i 268.1
78] SILT, trace clay, trace sand, dense, 268
grey, moist 8| SS 50 O 0 3 87 10
—38 267.6
8.1
END OF BOREHOLE

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

Drilling mud was used during drilling. The
borehole was encased during drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
Jan 8, 2018 3.1 272.6
Jan 25,2018 3.0 272.7




gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 11

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 3, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621814, N: 4861925 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
Y > g 2 X Dynamic Cone S5~ 29 |33 and
2 <) = (%) 4 ' i Q = |82
o Sls S . 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
ﬁ Elev o | o [} > g c - Limit ~ Water Content ~ Limt | © G & o |8%
= Description | € & = = — | Undrained Shear Strength (kPa) SSs=| 0 |83
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |289.5| GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
LR
288-2 150mm TOPSOIL .
“| FILL, sand, some silt to silty, loose, 1] ss 7 o
brown, moist
n 289 —
288.7
08 SAND, trace to some silt, loose to
-1 dense, brown, damp to moist SS 5 B (@]
- 288 A
SS 12 Q
2 .
- ss | 23 287 T 0
_3 =
SS 21 O
- ZSGTF = =
_4 =
: 2854
SS 20 o
_5 =
- 284 —
_6 =
...silty sand
SS 36 (e}
n 283 —
_7 =
- 282
SS 21 o
_8 -
- 281
{ i
| SS 26 o
n 280 —
_10 =

(continued next page)



file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 11

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 3, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621814, N: 4861925 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
z SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
rY 8’ % 8 X Dynamic Cone Q5 2 |33 and
© S ls G - 10 20 30 40 Rla§tic Natural Liquiq % o E € il gg Comments
ﬁ Elev © 8 [} > g c - Limit ~ Water Content  Limit | © % % 2o 85
P Description €| & > 4= — | Undrained Shear Strength (kPa) 3>=| B8O |28 cranszE
5 [PeP S| S| ~ = g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SAND, trace to some silt, loose to
dense, brown, damp to moist (continued)
R 279
SS 34 (e]
1 [orsa 1

111
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj
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file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 12

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 3, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621884, N: 4861824 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
; 8’ % 8 X Dynamic Cone QT 5~ Q9 I3 ° and
8 J|5 S — 10 20 30 40 Plastic = Natural uid | 8 E| ET |88 Comments
) Elev e o |2 [0} > g £ - Limit ~ Water Content Limit T g a Eo E 5
£ Description <z | € e = 45— | Undrained Shear Strength (kPa) TS = 20 |22
= |Depth! S|5| 2 4 © - ) ) 2 £s GRAIN SIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |286.8]| GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
XT,-
ZBS-S 150mm TOPSOIL farilh
“| FILL, sand, some silt, trace rootlets, 1| ss 6 B ¢
| loose, brown, moist
286.0
08 SAND, trace to some silt, loose to 286
-1 compact, brown, damp to moist SS 8 O
ss | 10 | g5 pe "
-2
B SS 15 )
_ .
284 —
-3
SS 19 p ')
283 < =
-4
SS 26 282+ O
-5
281+
-6
...dense
SS 36 T @]
- 280.2
6.6
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.




ﬁ Terraprobe

LOG OF BOREHOLE 13

gs_coord updated 2018-01-30.gpj

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 6, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621997, N: 4861984 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m Moisture / Plasticity 8 € Lab Data
® 8’ =} 8 X Dynamic Cone o5~ 2 |33 and
= Qs G . 10 20 30 40 Plastic Natural Liquid % g_ g_ g ® |28 Comments
ﬁ El © 8 [} > g c - Limit ~ Water Content  Limt | © G & 20 |8
< oL Description el & b == | Undrained Shear Strength (kPa) s3&| g4 |58
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane ——e— (MIT)
|, |293.7] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
300mm TOPSOIL
2932 1| ss | 7 o
~’| FILL, sand, some silt, trace gravel, trace
i rootlets, loose, brown, moist
292.9 293
08 SAND, trace to some silt, trace gravel,
1 trace clay, compact, brown, damp to SS 14 O
moist |
ss | 19 | 2927 ¥ TR
-2
- SS 17 (@]
291 \ ¥ 4
-3
ss | 13 i o
290> {
-4
289
SS | A9 0935 2
-5
288 —
-6
SS 14 (]
287
November 6, 2017
—7 November 7, 2017
286 —
SS 22
-8
285+
1o
...very dense 1
| SS 56 (¢}
284 —
- 10 H

file: 1-15-0700-01_borehole_log

(continued next page)



ﬁ Terraprobe

LOG OF BOREHOLE 13

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 6, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 621997, N: 4861984 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method ~ : Hollow stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m Moisture / Plasticity 8 = Lab Data
® 8’ =} 8 X Dynamic Cone o5~ 2 |33 and
© Sls © . 10 20 30 40 Plastic Natural Liqud | & g g_ g T |28 Comments
ﬁ El © 8 [} > g c - Limit ~ Water Content  Limt | © G & 20 |8
b eV Description Zl€el & | = -2 & | Undrained Shear Strength (kPa) es<=| Ba [z2
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o %] w 40 80 120 160 10 20 30 GR SA SI CL
SAND, trace to some silt, trace gravel, b y : :
trace clay, compact, brown, damp to
- moist (continued)
...dense 283
SS 33 ]
— 11
282 Lo
- 12
281.5 |
22| saNDY SILT, very dense, brown, moist
| SS 60 o]
281.1
12.6

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

END OF BOREHOLE

Drilling mud was used during drilling. The

borehole was encased during drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS
Date Water Depth (m)  Elevation (m)
n/a

Jan 8, 2018
Jan 25, 2018

dry
dry n/a




gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

¢8 Terraprobe LOG OF BOREHOLE 14

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 6, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622064, N: 4861943 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
z SOIL PROFILE SAMPLES o (Blows63m; { Moisture / Plasticity g = Lab Data
o = % Q X Dynamic Cone o5~ 2 |33 and
2 Sls 5|2 10 20 30 40 Plasc  Nawal  Liud | S8 E[ ET |88 Comments
ﬁ Elev o | o [} > g c - Limit ~ Water Content  Limt | © G & S0 |8%
< Description €| & = == | Undrained Shear Strength (kPa) s g4 |38
£ [Deptn z = > i 9] 2 £S5 GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |299.3] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
250mm TOPSOIL
299.0
03| FILL, sandy silt, trace to some clay, T ss| s 299 N ©
- trace rootlets, loose, brown, moist \
298.5 \
08| SANDY SILT to SILTY SAND, traceto | ["] T
-1 some clay, dense to very dense, brown, I¥{12| SS 36 (@]
damp to moist aee
298 — -
3| SS 34 i O
-2
297 «‘
- 4 | SS 60 (o]
-3
T115| S8 | 85 206~ b o
=
295—
...silt, some sand
6 | SS 65 B [
-5
294 —
-6
: 7] ss | 58 293+ (e}
-7
292 —
8| SS 67 T o]
-8
291
1o
' 9| ss | 52 290 o
—10

(continued next page)




¢8 Terraprobe LOG OF BOREHOLE 14

gs_coord updated 2018-01-30.gpj

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 6, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622064, N: 4861943 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
o 8’ % 8 X Dynamic Cone ) o g 5~ 2 |33 and
5 Sls G 2~ 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
@ Elev . o2 8 .> S E - Limit ~ Water Content  Limit '8 © o co g 5
< |Beotn Description | € < > = — | Undrained Shear Strength (kPa) o> o0 |og GRAIN SIZE
5 [PeP S| S| ~ = g O Unconfined + Field Vane PL MC i T £ 5= DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o %] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace to ULkl 289 |
some clay, dense to very dense, brown, T
- damp to moist (continued)
10| ss | 38 i o
- 11
288
- 12
287 = £
| 11| SS 36 (o]
—13
286 — < _
285.6 J
137 SAND, trace to some silt, compact to
L 14 very dense, brown, moist SS 13 (@]
285+
—15
284
B SS 18 [e
—16
283+
L 17 SS 31 @]
282+
—18
281
93/
i SS ' b75mm o
280.6
18.7
END OF BOREHOLE
{ WATER LEVEL READINGS
Drilling mud was used during drilling. The Date Water Depth (m)  Elevation (m)
borehole was encased during drilling. Jan 8, 2018 17.9 2814
| Jan 25, 2018 dry n/a
50 mm dia. monitoring well installed.

file: 1-15-0700-01_borehole_log




gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 15

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 7, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622189, N: 4862036 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
Y > g 2 X Dynamic Cone S5~ 29 |33 and
o o 2| o v i qd | 23| ET |82
8 J| 3 c - = 10 20 30 40 Plastic = Natural Lqud | @ 51 §&® [£8 Comments
) Elev e o |2 [0} > S £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |293.8]| GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
350mm TOPSOIL
2934 1 SS 2 1 [e]
B 04 FILL, sandy silt, trace clay, very loose,
brown, moist
293.0
03] SANDY SILT to SILTY SAND, trace to ] 293
1 some clay, trace gravel, loose to I¥{12| SS 5 O
compact, brown, moist T
‘13| ss | 15 200 + O
-2
- [H 4| ss | 30 o 5 22 54 19
291 |
-3
5| SS 22 p e
290 < A
-4
...dense to very dense below Nel
1116 | SS 30 289 — o
-5
288 —
-6
71 SS 35 T (o]
287
-7
e | ss | s3 | 2867 o
—8
285 —
o
! 9| ss | 4 ] o
284 —
10

(continued next page)



file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 15

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 7, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622189, N: 4862036 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
° jo} 8 Q X Dynamic Cone T 5~ L I8 and
o g 314 Y ) 1853 2 I8¢
© gl s © — 10 20 30 40 Plastic Natural Liquid ® g_ g_ gg S3 Comments
ﬁ El © 8 [} > g c - Limit ~ Water Content ~ Limt | © G & 20 |85
< oL Description S b == | Undrained Shear Strength (kPa) s3&| g4 |58
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace to ULkl |
some clay, trace gravel, loose to BRRR
- compact, brown, moist (continued)
283
10| SS 38 [0}
1 |es2z

111
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj




ﬁ Terraprobe

LOG OF BOREHOLE 16

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 7, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. ;1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622300, N: 4862000 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m) Moisture / Plasticity 8 e Lab Data
P 8’ =] 8 X Dynamic Cone ) o g 5=~ [o] Be and
g Jl s © =~ 10 20 30 40 Plastic Natural Liquid ® g_ g_ gg S3 Comments
) Elev e o |2 [0} > S £ - Limit ~ Water Content Limit T g a Eo E 5
£ Description <z | € e = 4= — | Undrained Shear Strength (kPa) TS = 20 |22
£ [Depth z = > ) [ 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |288.9] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
350mm TOPSOIL
288.5 |1 SS 4 (]
B 04 FILL, sandy silt, trace clay, trace gravel, T
loose, brown, moist
288.1
08| SANDY SILT to SILTY SAND, trace to 288
-1 some clay, trace gravel, compact to 12| SS 13 ]
dense, brown, damp to moist
13| SS 16 ©
287 £ —
-2
B 14| SS 11 o]
, 286 V = T
...clayey silt
15| SS 15 (e]
285 —
-4 N
5 i
146 | SS 22 ]
284
—5
283
-6
171 ss | 32 i o
282 —
—7
18] ss | 36 281 o
—38 280.8
8.1
END OF BOREHOLE

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_log

Borehole was dry and open upon
completion of drilling.

50 mm dia. monitoring well installed.

WATER LEVEL READINGS

Date
Jan 8, 2018
Jan 25,2018

Water Depth (m)

dry

dry n/a

Elevation (m)
n/a




8 Terraprobe LOG OF BOREHOLE 17

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 10, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622357, N: 4862055 (UTM 17T) Elevation Datum : Geodetic
Rig type : Track-mounted Drilling Method  : Solid stem augers
Penetration Test Values
€ SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 € Lab Data
; = % Q X Dynamic Cone QT 5~ Q9 I3 ° and
2 Sls 5|2 10 20 30 40 Plasc  Nawal  Liud | S8 E| ET |88 Comments
ﬁ Elev o | o [} > g c - Limit ~ Water Content ~ Limt | © G & o |8%
= Description | € & = = — | Undrained Shear Strength (kPa) SSs=| 0 |83
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |2829] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
300mm TOPSOIL
2828 : 1| ss| 6 a
| FILL, clayey silt, some sand, trace b
B gravel, trace organics, firm to stiff, brown
to dark brown, moist
282 —
-1 2| SS 7 (o]
3| SS 13 @]
281 ~ —h
-2
12806, _ _ _ _ _
23 FILL, sandy silt, trace clay, trace gravel, E
B trace rootlets, loose, brown, moist 4| 8S 8 o
280 V
3 feresl 9
30 FILL, gravelly sand, some silt, compact,
brown, moist 5| SS 16 o)
279 ' 4
4 N
B 278.3 7
48| SANDY SILT to SILTY SAND, trace ]
clay, trace gravel, compact to dense, Jt{16 | SS 22 e}
| . brown, moist il 278
277
-6
7| SS 40 ] (o]
- 276.3
6.6

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj
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ﬁ Terraprobe

LOG OF BOREHOLE 18

gs_coord updated 2018-01-30.gpj

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 8, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. o1 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622440, N: 4862093 (UTM 17T) Elevation Datum : Geodetic
Rig type : Truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values
z SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
rY 8’ % 8 X Dynamic Cone ) o g 5~ 2 |33 and
5 Sls G . 10 20 30 40 Plastic Natural Liqud | & Q g_ gg £3 Comments
) Elev e o |2 [0} > g £ - Limit ~ Water Content Limit T g a Eo E 5
= Description | € & = = — | Undrained Shear Strength (kPa) TS = w0 |2
£ |Depth z = > ) 9] 2 28  GRANSIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |295.3] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
=
250mm TOPSOIL
295.0
03 FILL, clayey silt, some sand, trace Tl ss 7 295 9
s gravel, firm to stiff, brown, moist
- 2| ss | 15 e}
294 — A
n 293.8
151 cLAYEY SILT, trace to some sand,
trace gravel, very stiff to hard, brown, 3| ss 18 i ¢}
moist
-2
293 4 —{
S 4| ss | 34 O
-3
5| ss | 48 202+ b 4@ o) 117 48 34
-4
291
B 290.7
46 SANDY SILT to SILTY SAND, trace to
some clay, trace gravel, dense to very 6 | SS | 43 — o
| 5 dense, brown, moist
290
-6
17| ss | a2 | 2894 o
-7
288
...Clayey silt
8| SS 47 7 [e]
—8
287
o
' 9| ss | & 286 [¢)
10

file: 1-15-0700-01_borehole_lo

(continued next page)




file: 1-15-0700-01_borehole_lo

8 Terraprobe LOG OF BOREHOLE 18

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 8, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622440, N: 4862093 (UTM 17T) Elevation Datum : Geodetic
Rig type : Truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values
z SOIL PROFILE SAMPLES % (Blows / 0.3m) { Moisture / Plasticity 8 = Lab Data
Y > g 2 X Dynamic Cone 5~ ow |ss and
o g 314 Y ) 1853 2 I8¢
© gl s © — 10 20 30 40 Plastic Natural Liquid ® g_ g_ gg S3 Comments
ﬁ El © 8 [} > g c - Limit ~ Water Content ~ Limt | © G & 20 |85
< oL Description S b == | Undrained Shear Strength (kPa) s3&| g4 |58
£ [Depth s (5] & Zz © . ) o 2 28 GRANSIZE
a = O Unconfined + Field Vane PL MC LL I - DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace to ULkl 285
some clay, trace gravel, dense to very T
- dense, brown, moist (continued)
10| ss | 72 i o
1 [2s42

111
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj




ﬁ Terraprobe

LOG OF BOREHOLE 19

Project No. : 1-15-0700-01
Date started : November 8, 2017
Sheet No. 01 of 2

Client  : Rizmi Holdings Limited Originated by : SM
Project : Kirby Road Extension Compiled by : NNA
Location : Vaughan, Ontario Checked by : SZ

Position : E: 622549, N: 4862107 (UTM 17T)
Rig type : Truck-mounted

Elevation Datum : Geodetic

Drilling Method  : Solid stem augers

gs_coord updated 2018-01-30.gpj

- SOIL PROFILE SAMPLES Penetration Test Values
E 2 (Blows /0.3m) { Moisture / Plasticity 8 € Lab Data
Y D 3 2 X Dynamic Cone 5~ o0 |vs and
© Q| s © €N i iqui 20 E ET |83
© ] © — 10 20 30 40 Plastic Natural Liquid ® g_ ® |£3 Comments
ﬁ Elev © 8 [} > g c - Limit ~ Water Content  Limt | © &G % g ° |83
P Description €| & > 4= — | Undrained Shear Strength (kPa) S>=| B8O |28 cranszE
=4 % LIRS = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%)
8 (m) g1z E <@ @ Pocket Penetrometer Wl Lab Vane ——e— (MIT)
|, |298.5| GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
X I"~ K
29831 150mm _TOPSOIL b
“| FILL, clayey silt, trace sand, trace 1] SS 6 )
gravel, trace organics, firm, brown, moist 208 \
297.7 \
08 SAND, trace to some silt, trace to some
1 gravel, compact to dense, brown, moist SS 23 - \ @
- 297 \ ~
SS 46 p
2 .
- ss | 34 296 /)— o
-3 [295.5 4
30| SANDY SILT to SILTY SAND, trace to
some clay, trace gravel, compact to 5| SS 22 (e}
dense, brown, moist
- 295TF )
_4 =
: 2044
6 | SS 43 Q
- 5 =
- 293
_6 =
71 SS 37 0]
- 292 —
- 7 =
- 291
8| ss 41 O
_8 -
- 290
—9 =
...very dense
9| SS 80 O
n 289 —
- 10 =

file: 1-15-0700-01_borehole_lo
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ﬁ Terraprobe

LOG OF BOREHOLE 19

Project No. : 1-15-0700-01
Date started : November 8, 2017
Sheet No. 12 of 2

Client  : Rizmi Holdings Limited Originated by : SM
Project : Kirby Road Extension Compiled by : NNA
Location : Vaughan, Ontario Checked by : SZ

Position : E: 622549, N: 4862107 (UTM 17T)
Rig type : Truck-mounted

Elevation Datum : Geodetic
Drilling Method  : Solid stem augers

- SOIL PROFILE SAMPLES Penetration Test Values
E © 2 (Blows /0.3m) { Moisture / Plasticity 8 e Lab Data
© D =] 8 X Dynamic Cone T 5~ Q0 |33 and
w© S5 © . 10 20 30 40 Plastic  Natural lid | S0 E| ET |88 Comments
3 El © 8 [} > g e Limit  Water Content  Limit | © % % 2o |83
< I etY\ Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=| 80 |28  ransizE
g |VepP Q3 F = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%)
o (m) © | Z -
8 o o @ @ Pocket Penetrometer [ Lab Vane |—e—| (MIT)
(continued) o 7] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace to
some clay, trace gravel, compact to
- dense, brown, moist (continued) 288 —
287.8
10.7 SILT, trace clay, trace sand, very
1 dense, brown, moist 10| SS 53 O
- 287 —
12 =
11| SS 53
- 286 — — L °©
= 13 -
- 285 A
[ 14 12| ss | 58 | o
284.3
14.2

END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo




ﬁ Terraprobe

LOG OF BOREHOLE 20

Project No. : 1-15-0700-01
Date started : November 9, 2017
Sheet No. :1 of 2

Client : Rizmi Holdings Limited Originated by : SM
Project : Kirby Road Extension Compiled by : NNA
Location : Vaughan, Ontario Checked by : SZ

Position : E: 622577, N: 4862140 (UTM 17T)
Rig type : Truck-mounted

Elevation Datum : Geodetic

Drilling Method  : Solid stem augers

gs_coord updated 2018-01-30.gpj

- SOIL PROFILE SAMPLES Penetration Test Values,
E 2 (Blows /0.3m) { Moisture / Plasticity o € Lab Data
° 124 3 2 X Dynamic Cone T 5~ Q9 |33 and
* 3 o G (%) . 10 20 30 40 Plastic Natural Liquid % o E ET |2 E’ Comments
3 El © 8 [} > g e Limit  Water Content  Limit | © % & 2o |83
< I et‘rl1 Description £|E|] & | % | £= [undrained Shear Strength (kPa) S>=| 80 |28  ransizE
g |VepP Q3 F = g O Unconfined + Field Vane PL M L T £ 55 DISTRIBUTION (%)
8 (m) o1z E <@ @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |298.7] GROUND SURFACE o o | W 40 8 120 160 10 20 30 GR SA SI CL
FILL, clayey silt, trace to some sand,
trace gravel, firm to stiff, brown, moist 1] ss 10 o
298 —
-1 2| S8 6 Ol
| 297.2 \
151" SANDY SILT to SILTY SAND, trace to 297 y A
some clay, trace to some gravel, 3| ss 28 [e]
compact to very dense, brown, moist
-2
B 4| SS 24 o 10 67 20 3
2961 = ¢ L
-3
5| ss | 36 i o
2954 {
-4
294 —
6 | SS 50 O
—5
293
-6
71 SS 55 O
292 —
—7
...wet sand seams 291 -
8| SS 58 O
—8
290 —
-9
9| SS 45 O
289
10

file: 1-15-0700-01_borehole_log

(continued next page)




¢8 Terraprobe LOG OF BOREHOLE 20

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : SM
Date started : November 9, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :2 of 2 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622577, N: 4862140 (UTM 17T) Elevation Datum : Geodetic
Rig type : Truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values,
B SOIL PROFILE SAMPLES 2 (Blows /0.3m) { Moisture / Plasticity o € Lab Data
o 8’ % 8 X Dynamic Cone o5~ 2 |33 and
© Sl % © - 10 20 30 40 Rla§1ic Natural Liquiq % o E € il gg Comments
ﬁ El © 8 [} > c c Limit ~ Water Content  Limit | © % & 20 o%
< oL Description el & b S £ | Undrained Shear Strength (kPa) s3&| g4 |58
= |Depth z ®© ! ) L] 2 £s GRAIN SIZE
o Q3 ~ = O Unconfined + Field Vane PL MC LL I = = DISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
(continued) o %] w 40 80 120 160 10 20 30 GR SA SI CL
SANDY SILT to SILTY SAND, trace to b o=
some clay, trace to some gravel,
- compact to very dense, brown, moist
(continued)
288
10| SS 88 (e}
— 11
287 —
- 12
2865 _ _ _ _ _ _ _ __ i
122 SILT, some sand, trace clay, very
| dense, brown, wet 11| SS 81 O
286 = =1
—13
151‘%). _______________ | 285# *
"| SANDY SILT to SILTY SAND, trace to T
L 14 some clay, trace to some gravel, 1H{112| ss 73 [e)
compact to very dense, brown, moist aes
284
—15
| 13| SS 50 O
283.0
15.7

END OF BOREHOLE

The monitoring well is buried. The water
level measurement could not be done.
Borehole was dry and open upon

completion of drilling.

50 mm dia. monitoring well installed.

gs_coord updated 2018-01-30.gpj
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ﬁ Terraprobe

LOG OF BOREHOLE 21

Project No. : 1-15-0700-01 Client  : Rizmi Holdings Limited Originated by : TG
Date started : December 7, 2017 Project : Kirby Road Extension Compiled by : NNA
Sheet No. :1 of 1 Location : Vaughan, Ontario Checked by : SZ
Position : E: 622703, N: 4862229 (UTM 17T) Elevation Datum : Geodetic
Rig type : CME 55, truck-mounted Drilling Method  : Solid stem augers
Penetration Test Values
E SOIL PROFILE SAMPLES@ 2 (Blows /0.3m Moisture / Plasticity 8 € Lab Data
o 8’ =] 8 X Dynamic Cone ) o g 5 ’g g 2 Be and
3 g o [S|Sp o 20 0 s | fee e e 5RE| ST (25 Comments
2 Dilet\rﬁ Description 218 2 | = | 25 [undrained Shear Strength (kPa) o ge B0 22 Gramsize
o P Q|3 = g O Unconfined + Field Vane PL MC L T = 52 pISTRIBUTION (%)
8 (m) Sz E o @ Pocket Penetrometer Wl Lab Vane —— (MIT)
|, |287.9] GROUND SURFACE O o | W 40 8 120 160 10 20 30 GR SA SI CL
sa77| 240mm ASPHALTIC CONCRETE -
Ha02| 200mm AGGREGATE o i
B - - 1] ss | 44 o
04| SAND, some silt to silty, compact to
dense, brown, moist
287 —
-1 2| ss | 36 e}
3| ss | 10 Q
286 — —f
-2
285.6
23| CLAYEY SILT, trace to some sand, E
B trace gravel, very stiff to hard, brown, 4| Ss 24 FHe— 0 12 63 25
moist
, 285 A\ T
5| SS 27 e}
284 — —
4 N
5 i
6 | SS | 40 D
283
-5
282
-6
71 ss | 51 i e}
- 281.3
6.6
END OF BOREHOLE

Borehole was dry and open upon
completion of drilling.

gs_coord updated 2018-01-30.gpj

file: 1-15-0700-01_borehole_lo




APPENDIX F

TERRAPROBE INC. ﬁ



This page intentionally left blank
for 2-sided printing purposes



100 '\ 0
90 10
80 20
70 30
g 60 40 b
2 8
£ 2
© 50 50 M
o o
— Q
= L,
8 2
(O] —
o 40 60 X
30 70
20 80
10 '\‘ 90
0 ﬂ_ B 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
=2 |coBBLES SILT CLAY
b COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
[ J 1 SS5 3.3 295.8 0 69 29 2
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SILTY SAND, TRACE CLAY
11 Indell Lanei,glgge;r;\gé?gsggtario L6T 3Y3 File No.: 1-15-0700-01




100 ® -F::F..\\{ 0
90 w 10
80 20
70 30
g% “ 3
2 8
2 g
& 50 50 g
s Q
[0] —_
e 40 ) 60 &
30 70
20 80
10 \'\\‘0\ 90
@
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
[ ) 2 SS4 2.5 286.9 1 22 70 7
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SANDY SILT, TRACE CLAY, TRACE GRAVEL
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100 LN 0
90 T 10
80 20
70 30
g% “ 3
g 8
% =4
& 50 50 g
-— Q
= L
g g
[0] —_
o 40 ) 60 2
30 70
20 x 80
10 90
0 %W_ﬂ_ _q__. 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
b |coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
[ ) 3 SS7 6.3 294.7 0 94 4 2
Title:
TQ bQ GRAIN SIZE DISTRIBUTION
ﬁ rrapro SAND, TRACE SILT, TRACE CLAY
11 Indell Lane, Brampton Ontario L6T 3Y3 File No.:

(905) 796-2650

1-15-0700-01




100 & 0
90 10
80 20
70 30
g 60 40 b
2 8
£ 2
© 50 50 M
o * o
— Q
= L,
8 2
(O] —
o 40 60 X
30 70
20 80
10 ki 90
] 1-—.
0 \‘\.\”ﬂ_ 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
=2 |coBBLES SILT CLAY
b COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
® 3 SS14 17.0 284.0 0 76 21 3
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SILTY SAND, TRACE CLAY
11 Indell Lanei,glgge;r;\gé?gsggtario L6T 3Y3 File No.: 1-15-0700-01




90 10
80 20
70 30
g% “ 3
g 8
% =4
& 50 50 g
-— Q
= L
g g
[0] —_
0 40 ~ 60 32
30 70
20 \ 80
10 \. 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
b |coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 5 SS9 9.4 273.5 0 1 84 15
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SILT, SOME CLAY, TRACE SAND
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100 .\ 0
90 T 10
80 20
70 30
g% “ 3
g 8
% g
& 50 50 g
- Q
= L
g g
[0] —_
e 40 ) 60 &
30 70
20 80
10 90
0 o e 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
b |coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
[ ) 8 SS4 2.5 286.7 0 92 6 2
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SAND, TRACE SILT, TRACE CLAY
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100 99— 4:-\ 0
90 \\ 10
80 20
70 30
g% “ 3
g 8
% g
& 50 50 g
-— Q
= L
g g
[0] —_
0 40 ~ 60 32
30 # 70
20 \ 80
10 \\ 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
b |coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 10 SS8 7.8 267.9 0 3 87 10
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SILT, SOME CLAY, TRACE SAND
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100 '\\ 4 0
90 10
80 20
70 30
g% “ 3
2 8
% g
& 50 50 g
- Q
= L
g g
[0] —_
0 40 ~ 60 32
30 70
20 K 80
10 90
#\‘ ]
0 W_H_ _q__. 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
b |coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 13 SS6 4.8 288.9 0 93 5 2
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SAND, TRACE SILT, TRACE CLAY
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100

i 0
‘t\\i\
90 ‘.\\‘\ 10
80 \\ 20
L
70 \'\ 30
2% “
2 8
& g
& 50 w 50 g
= )
[0] —_
e 40 > 60 &
30 70
20 \\\. 80
10 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM | FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
[ ) 15 Ss4 2.5 291.3 5 22 54 19
Title:
T b e GRAIN SIZE DISTRIBUTION
ﬁ erraprobe SANDY SILT, SOME CLAY, TRACE GRAVEL
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01




100 -

*.\ .u‘ J\ 0

90 \.\\ 10

\u\
80 7.\ 20
\0\.\

70 *q 30
g% “ 3
2 \ 3
% g
& 50 50 g
-— Q
C 5
: 8
0 40 K 60 32

30 \ 70

20 80

10 90

0 100

100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
e E COBBLES GRAVEL SAND SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 18 SS5 3.3 292.0 1 17 48 34
Title:
T b e GRAIN SIZE DISTRIBUTION
ﬁ erraprobe CLAYEY SILT, SOME SAND, TRACE GRAVEL
11 Indell Lane, Brampton Ontario L6T 3Y3 File No.:

(905) 796-2650

1-15-0700-01




100 .\u 0
\L
N~
90 \‘\ 10
80 \ 20
70 30
g © 3
2 &
% g
& 50 50 g
— Q
= L,
g g
(O] —
o 40 ~ 60 32
30 ~ 70
20 h 80
10 90
Tt
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
2 | coBBLES SILT CLAY
b COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
@ 20 SS4 25 296.2 10 67 20 3
Title:
GRAIN SIZE DISTRIBUTION

ﬁ Terraprobe

SILTY SAND, TRACE GRAVEL, TRACE CLAY

11 Indell Lane, Brampton Ontario L6T 3Y3 File No.:
(905) 796-2650

1-15-0700-01




100 e o] 0
‘C\\
90
‘i\\ 10
K
hY
80 20
70 30
g% “© 3
2 8
@ 2
g 90 * 50 2
-— Q
= S8
[0] —_
) b4 60 32
30 70
20 \. 80
10 90
0 100
100 10 1 0.1 0.01 0.001 0.0001
Grain Size (mm)
2mm 60um 2um
=
GRAVEL SAND
2 | coBBLES SILT CLAY
5 COARSE | MEDIUM | FINE COARSE | MEDIUM| FINE
MIT SYSTEM
Hole ID Sample Depth (m)  Elev. (m) Gravel (%) Sand (%) Silt (%) Clay (%) (Fines, %)
o 21 SS4 2.5 285.4 0 12 63 25
Title:
T b GRAIN SIZE DISTRIBUTION
ﬁ erraprobe CLAYEY SILT, SOME SAND
11 Indell Lane(blgge;rygg_)gs(ggtario L6T 3Y3 File No.: 1-15-0700-01
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Slug Test Analysis Report

",! ' ;} I Q rrq p ro b Q Project: Kirby Road Extension

o9 Number: 1-15-0700-54
f ' /' Consulting Geotechnical & Environmental Engineering

Construction Materials Engineering, Inspection & Testing| client:

Rizmi Holdings Limited

Location: Vaughan | Scale 1:1000 Map Origin [m] X: 0 Y:0




233 Terra

probe

Consulting Geotechnical & Environmental Engineering
Construction Materials Engineering, Inspection & Testing

Wells

Project: Kirby Road Extension

Number: 1-15-0700-54

Client:

Rizmi Holdings Limited

Location: Vaughan

Name X [m] Y [m] Elevation (amsl) Behchmark [m]| Penetration L [m] B [m]
1 MW 6 Partially 2.99999999999999016
2 MW 9 Partially 2.99999999999999016
3 MW 10 Fully 2.99999999999999016




Slug Test Analysis Report

,.,” - ,} I Q rrq p ro b Q Project: Kirby Road Extension

o9 Number: 1-15-0700-54
f ' /' Consulting Geotechnical & Environmental Engineering

Construction Materials Engineering, Inspection & Testing| Glient:

Rizmi Holdings Limited

Location: Vaughan | Slug Test: MW 6 Test Well: MW 6
Test Conducted by: AJ & JR Test Date: 1/8/2018
Analysis Performed by: JR | RHT MW 6 Analysis Date: 1/22/2018

Aquifer Thickness: 4.61 m

Time [s]
0 560 1120 1680 2240 2800

©
=

Draw Down [m]

o
o

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

MW 6 3.00% 10°




Slug Test Analysis Report

‘,! ' ;} I Q rrq p ro b Q Project: Kirby Road Extension

oY Number: 1-15-0700-54
f . /' Consulting Geotechnical & Environmental Engineering
Construction Materials Engineering, Inspection & Testing| Glient:  Rizmi Holdings Limited

Location: Vaughan | Slug Test: MW 9 Test Well: MW 9
Test Conducted by: AJ & JR Test Date: 1/8/2018
Analysis Performed by: JR | RHT MW 9 Analysis Date: 1/22/2018

Aquifer Thickness: 5.20 m

Time [s]
0 1120 2240 3360 4480 5600

Draw Down [m]

0.1

Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

MW 9 477% 107




Slug Test Analysis Report

,.,” - ,} I Q rrq p ro b Q Project: Kirby Road Extension

o9 Number: 1-15-0700-54
f ' /' Consulting Geotechnical & Environmental Engineering

Construction Materials Engineering, Inspection & Testing| Glient:

Rizmi Holdings Limited

Location: Vaughan | Slug Test: MW 10 Test Well: MW 10
Test Conducted by: AJ & JR Test Date: 1/8/2018
Analysis Performed by: JR | RHT MW 10 Analysis Date: 1/22/2018

Aquifer Thickness: 7.61 m

Time [s]
0 960 1920 2880 3840 4800

©
=

Draw Down [m]

o
o

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[m/s]

MW 10 5.60% 10°
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APPENDIX N - Water Balance - Kirby Road Extension, Vaughan (Alignment 4)

1. Climate Information

Precipitation 744 mm/a
Evapotranspiration 533 mm/a
Water Surplus 211 mm/a

2. Infiltration Rates

Table 2 Approach - Infiltration Factors

Hilly Land 0.1

Open Sandy Loam 0.4

Woodland 0.2
TOTAL: 0.7

Infiltration (0.7 x 211) 147.7 mm/a

Run-off (211 - 147.7) 63.3 mm/a

Table 3 Approach - Typical Recharge Rates

silty sand to sandy silt 150 - 200 mm/a

silt 125-150 mm/a

clayey silt 100 - 125 mm/a

The site development area is underlain by silty sand to sandy silt.

Based on the above, the recharge rate is
with runoff of

3. Property Statistics
Pre- Development Site Coverage

Area Covered by Existing Hard Surface Paving 0 m?
Area Covered by Existing Open/Grass Area 141,475 m?

TOTAL 141,475 m?
4. Post-Development Coverage

Area Covered by Hard'Surface Paving 46,460 m?
Area Covered by Landscaped Area 95,015 m?
TOTAL: 141,475 m®

0.74 m/a
0.53 m/a
0.21 m/a

0.1477 .m/a
0.0633 m/a

200 mm/a
11 mm/a

0.0 ha
14.1 ha
14.1 ha

4.6 ha
9.5 ha
14.1 ha

File No. 1-15-0700-54 I

0.125 m/a
0.011 m/a




APPENDIX G - Water Balance - Kirby Road Extension, Vaughan (Alignment 4)

File No. 1-15-0700-54

Vaughan
5. Annual Water Balance Before Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m*)| Evaporation (m®) | Infiltration (m®) | Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 0 0 nil nil nil 0
Area
Open/Grass Area 141,475 105,257 75,406 nil 20,896 8,955
TOTAL 141,475 105,257 75,406 0 20,896 8,955
6. Annual Water Balance After Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m°)| Evaporation (m®) | Infiltration (m*)| Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 46,460 34,566 nil nil nil 34,566
Area
Open/Grass/Landscaped 95,015 70,691 50,643 nil 14,034 6,014
Area
TOTAL 141,475 105,257 50,643 0 14,034 40,581

7. Comparison of Pre-Development

and Post-Development

Precipitation (m®)

Evapotranspiration (m”)

Evaporation (m”)

Infiltration (m°)

Run-Off (m°)

Pre-Development 105,257 75,406 nil 20,896 8,955
Post-Development 105,257 50,643 nil 14,034 40,581
8. Requirement for Infiltration of Runoff
Volume of surface runoff required to match pre=development infiltration rates 6,862 m*
Percentage of surface runoff required‘to match pre-development infiltration 20%




APPENDIX N - Water Balance - Kirby Road Extension, Vaughan (Alignment 5)

1. Climate Information

Precipitation 744 mm/a
Evapotranspiration 533 mm/a
Water Surplus 211 mm/a

2. Infiltration Rates

Table 2 Approach - Infiltration Factors

Hilly Land 0.1

Open Sandy Loam 0.4

Woodland 0.2
TOTAL: 0.7

Infiltration (0.7 x 211) 147.7 mm/a

Run-off (211 - 147.7) 63.3 mm/a

Table 3 Approach - Typical Recharge Rates

silty sand to sandy silt 150 - 200 mm/a

silt 125-150 mm/a

clayey silt 100 - 125 mm/a

The site development area is underlain by silty sand to sandy silt.

Based on the above, the recharge rate is
with runoff of

3. Property Statistics
Pre- Development Site Coverage

Area Covered by Existing Hard Surface Paving 0 m?
Area Covered by Existing Open/Grass Area 146,238 m?

TOTAL 146,238 m’
4. Post-Development Coverage

Area Covered by Hard'Surface Paving 46,000 m?
Area Covered by Landscaped Area 100,238 m?
TOTAL: 146,238 m®

0.74 m/a
0.53 m/a
0.21 m/a

0.1477 .m/a
0.0633 m/a

200 mm/a
11 mm/a

0.0 ha
14.6 ha
14.6 ha

4.6 ha
10.0 ha
14.6 ha

File No. 1-15-0700-54 I

0.125 m/a
0.011 m/a




APPENDIX G - Water Balance - Kirby Road Extension, Vaughan (Alignment 5)

File No. 1-15-0700-54

Vaughan
5. Annual Water Balance Before Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m*)| Evaporation (m®) | Infiltration (m®) | Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 0 0 nil nil nil 0
Area
Open/Grass Area 146,238 108,801 77,945 nil 21,599 9,257
TOTAL 146,238 108,801 77,945 0 21,599 9,257
6. Annual Water Balance After Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m°)| Evaporation (m®) | Infiltration (m*)| Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 46,000 34,224 nil nil nil 34,224
Area
Open/Grass/Landscaped 100,238 74,577 53,427 nil 14,805 6,345
Area
TOTAL 146,238 108,801 53,427 0 14,805 40,569

7. Comparison of Pre-Development

and Post-Development

Precipitation (m®)

Evapotranspiration (m”)

Evaporation (m”)

Infiltration (m°)

Run-Off (m°)

Pre-Development 108,801 77,945 nil 21,599 9,257
Post-Development 108,801 53,427 nil 14,805 40,569
8. Requirement for Infiltration of Runoff
Volume of surface runoff required to match pre=development infiltration rates 6,794 m®
Percentage of surface runoff required‘to match pre-development infiltration 20%




APPENDIX N - Water Balance - Kirby Road Extension, Vaughan (Alignment 6)

1. Climate Information

Precipitation 744 mm/a
Evapotranspiration 533 mm/a
Water Surplus 211 mm/a

2. Infiltration Rates

Table 2 Approach - Infiltration Factors

Hilly Land 0.1

Open Sandy Loam 0.4

Woodland 0.2
TOTAL: 0.7

Infiltration (0.7 x 211) 147.7 mm/a

Run-off (211 - 147.7) 63.3 mm/a

Table 3 Approach - Typical Recharge Rates

silty sand to sandy silt 150 - 200 mm/a

silt 125-150 mm/a

clayey silt 100 - 125 mm/a

The site development area is underlain by silty sand to sandy silt.

Based on the above, the recharge rate is
with runoff of

3. Property Statistics
Pre- Development Site Coverage (before building additions)

Area Covered by Existing Hard Surface Paving 13,400 m?
Area Covered by Existing Open/Grass Area 122,915 m?

TOTAL 136,315 m”
4. Post-Development Coverage

Area Covered by Hard'Surface Paving 47,840 m?
Area Covered by Landscaped Area 88,475 m?
TOTAL: 136,315 m?

0.74 m/a
0.53 m/a
0.21 m/a

0.1477 .m/a
0.0633 m/a

200 mm/a
11 mm/a

1.3 ha
12.3 ha
13.6 ha

4.8 ha
8.8 ha
13.6 ha

File No. 1-15-0700-54 I

0.125 m/a
0.011 m/a




APPENDIX G - Water Balance - Kirby Road Extension, Vaughan (Alignment 6)

File No. 1-15-0700-54

Vaughan
5. Annual Water Balance Before Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m*)| Evaporation (m®) | Infiltration (m®) | Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 13,400 9,970 nil nil nil 9,970
Area
Open/Grass Area 122,915 91,449 65,514 nil 18,155 7,781
TOTAL 136,315 101,418 65,514 0 18,155 17,750
6. Annual Water Balance After Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m°)| Evaporation (m®) | Infiltration (m*)| Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 47,840 35,593 nil nil nil 35,593
Area
Open/Grass/Landscaped 88,475 65,825 47,157 nil 13,068 5,600
Area
TOTAL 136,315 101,418 47,157 0 13,068 41,193

7. Comparison of Pre-Development

and Post-Development

Precipitation (m®)

Evapotranspiration (m”)

Evaporation (m”)

Infiltration (m°)

Run-Off (m°)

Pre-Development 101,418 65,514 nil 18,155 17,750
Post-Development 101,418 47,157 nil 13,068 41,193

8. Requirement for Infiltration of Runoff
Volume of surface runoff required to match pre=development infiltration rates 5,087

Percentage of surface runoff required‘to match pre-development infiltration

14%




APPENDIX N - Water Balance - Kirby Road Extension, Vaughan (Alignment 6A)

1. Climate Information

Precipitation 744 mm/a
Evapotranspiration 533 mm/a
Water Surplus 211 mm/a

2. Infiltration Rates

Table 2 Approach - Infiltration Factors

Hilly Land 0.1

Open Sandy Loam 0.4

Woodland 0.2
TOTAL: 0.7

Infiltration (0.7 x 211) 147.7 mm/a

Run-off (211 - 147.7) 63.3 mm/a

Table 3 Approach - Typical Recharge Rates

silty sand to sandy silt 150 - 200 mm/a

silt 125-150 mm/a

clayey silt 100 - 125 mm/a

The site development area is underlain by silty sand to sandy silt.

Based on the above, the recharge rate is
with runoff of

3. Property Statistics
Pre- Development Site Coverage (before building additions)

Area Covered by Existing Hard Surface Paving 32190 m?
Area Covered by Existing Open/Grass Area 107,058 m?

TOTAL 139,248 m”
4. Post-Development Coverage

Area Covered by Hard'Surface Paving 48,185 m?
Area Covered by Landscaped Area 91,063 m?
TOTAL: 139,248 m?

0.74 m/a
0.53 m/a
0.21 m/a

0.1477 .m/a
0.0633 m/a

200 mm/a
11 mm/a

3.2 ha
10.7 ha
13.9 ha

4.8 ha
9.1 ha
13.9 ha

File No. 1-15-0700-54 I

0.125 m/a
0.011 m/a




APPENDIX G - Water Balance - Kirby Road Extension, Vaughan (Alignment 6A)

File No. 1-15-0700-54

Vaughan
5. Annual Water Balance Before Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m*)| Evaporation (m®) | Infiltration (m®) | Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 32,190 23,949 nil nil nil 23,949
Area
Open/Grass Area 107,058 79,651 57,062 nil 15,812 6,777
TOTAL 139,248 103,601 57,062 0 15,812 30,726
6. Annual Water Balance After Development

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m°)| Evaporation (m®) | Infiltration (m*)| Run-Off (m®)
Building Covered 0 0 nil nil nil 0
Area
Hard Surface 48,185 35,850 nil nil nil 35,850
Area
Open/Grass/Landscaped 91,063 67,751 48,537 nil 13,450 5,764
Area
TOTAL 139,248 103,601 48,537 0 13,450 41,614

7. Comparison of Pre-Development

and Post-Development

Precipitation (m®)

Evapotranspiration (m”)

Evaporation (m”)

Infiltration (m°)

Run-Off (m°)

Pre-Development 103,601 57,062 nil 15,812 30,726
Post-Development 103,601 48,537 nil 13,450 41,614

8. Requirement for Infiltration of Runoff
Volume of surface runoff required to match pre=development infiltration rates 2,362

Percentage of surface runoff required‘to match pre-development infiltration

7%
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