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Disclaimer

In the preparation of the various instruments of service contained herein, R.J. Burnside
& Associates Limited was required to use and rely upon various sources of information
(including but not limited to: reports, data, drawings, observations) produced by parties
other than R.J. Burnside & Associates Limited. For its part R.J. Burnside & Associates
Limited has proceeded based on the belief that the third party/parties in question
produced this documentation using accepted industry standards and best practices and
that all information was therefore accurate, correct and free of errors at the time of
consultation. As such, the comments, recommendations and materials presented in this
instrument of service reflect our best judgment in light of the information available at the
time of preparation. R.J. Burnside & Associates Limited, its employees, affiliates and
subcontractors accept no liability for inaccuracies or errors in the instruments of service
provided to the client, arising from deficiencies in the aforementioned third-party
materials and documents.

R.J. Burnside & Associates Limited makes no warranties, either express or implied, of
merchantability and fithess of the documents and other instruments of service for any
purpose other than that specified by the contract.
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1.0 Introduction

R.J. Burnside & Associates Limited (Burnside) has been retained by the Farewell
Heights Landowners Group on behalf of the Municipality of Clarington to prepare a
hydrogeological assessment in support of the Farewell Heights Secondary Plan being
led by the Municipality of Clarington. The Farewell Heights Secondary Plan Area (study
area) is located in north Courtice and is approximately 107 ha in size and is located
generally east of Tooley Road, south of Pebblestone Road, west of Courtice Road and
north of Adelaide Avenue and its proposed extension. The location of the study area is
illustrated in Figure 1.

The purpose of the hydrogeological study is to characterize the hydrogeological
conditions in the study area and evaluate the potential impacts of development on
groundwater and surface water quality and recommend mitigation measures to limit
impacts.

R.J. Burnside & Associates Limited 300056758.2000
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2.0 Scope of Work

The study area is located within the Farewell Creek catchment and watercourses within
the study area generally drain towards Farewell Creek. The scope of work for the
hydrogeological assessment was designed to address the requirements for
hydrogeological studies completed in support of development applications. Specifically,
the hydrogeological work program was completed to:

e Review the regional hydrogeological setting.

e Characterize the local soil, groundwater, and surface water flow conditions.

e Assess the local groundwater/surface water interactions and identify areas for
recharge/discharge function protection.

e Characterize the existing groundwater quality.

¢ Calculate the pre- and post-development groundwater balance conditions.

¢ |dentify hydrogeological opportunities and constraints to maintaining the groundwater
balance.

¢ |dentify potential construction constraints related to hydrogeological conditions.

The detailed scope of work included:

1. Review of Ministry of the Environment Conservation and Parks (MECP) water
supply well records for the study area as an aid to assess the regional
hydrogeological setting and soil conditions. A listing of the MECP water supply
well records for the area is provided in Appendix A.

2. Review of the Oak Ridges Moraine Groundwater Program (ORMGP) online
groundwater management portal. The ORMGP portal is a data management
portal that houses information on hydrogeology and groundwater resources
across much of southern Ontario. The portal contains data as well as geological
interpretations that support groundwater analysis and was consulted extensively
through this study.

3. The installation of a network of boreholes, groundwater observation wells, and
shallow drive-point piezometers to investigate the site-specific soil and
groundwater conditions. Available geotechnical and observation well records
from boreholes completed in the study area are provided in Appendix B.

4. Single well response testing of four groundwater observation wells to estimate
in situ hydraulic conductivity of the geological units. The field-testing results are
included in Appendix C.

5. Monitoring of groundwater levels to measure the depth to the water table,
seasonal groundwater table variations and assessing the horizontal and vertical

R.J. Burnside & Associates Limited 300056758.2000
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groundwater flow conditions. Four seasons (12 months) of monitoring is
proposed and the data to be compiled will be provided at a later date.

6. Monitoring of surface water flow for this study will be completed at a similar
frequency as the groundwater monitoring outlined above. Surface water
monitoring will be conducted to examine the relationship between groundwater
discharge and surface water flows.

7. Water samples will be collected from two observation wells and two surface
water locations to characterize the background water quality of the study area.
The water samples will be submitted to an accredited laboratory for analyses of
general quality indicators (e.g., pH, hardness, conductivity), basic ions (including
chloride and nitrate) and selected metals.

8. Analysis of all compiled data will be undertaken to characterize the hydrogeology
of the study area and make interpretations of the potential impacts of
development on the hydrogeological regime. Mitigation measures and
recommendations to reduce impacts will be presented in a final report.

R.J. Burnside & Associates Limited 300056758.2000
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3.0 Physiography and Topography

The study area is located within the Iroquois Plain physiographic region which is south of
the South Slope of the Oak Ridges Moraine (Figure 2). The Iroquois Plain is the area of
lowland bordering Lake Ontario that was previously the bed of Lake Iroquois. The
sediments of the lakebed were smoothed by wave action or lacustrine deposits and
stand in contrast to the undulating till plains that stood above the water line. The plain is
a mosaic of till plains, drumlins and areas of silty lacustrine sediments (Chapman and
Putnam 1984). The study area drains southward towards Lake Ontario with the highest
elevations in the northeast and dropping towards the southwest. Analysis of the detailed
topography indicates that the highest elevations, up to 148 masl (metres above mean
sea level) are found at the northeast boundary of the study area (Figure 3). Thereis a
relief of about 14 m across the study area, with the lowest elevations (134 masl) found
near the southeastern boundary of the study area at Adelaide Avenue.

3.1 Drainage

The study area is part of the catchment for Farewell Creek which rises to the north of the
study area within the Oak Ridges Moraine and flows southwest outside the west edge of
the study area. Tributaries of Farewell Creek arise within the study area, both east and
west of Trulls Road and flow in a southwest direction to eventually join Farewell Creek
(Figure 3). The study area also features several lobes and pockets of the
Harmony-Farewell Iroquois Beach Provincially Significant Wetland (PSW).

R.J. Burnside & Associates Limited 300056758.2000
056758_Existing Conditions Hydrogeology Report_ AODA.docx



lenbourne
Park:

G/anourne oY

rice StiE

Hemmeny Greelk
1

-

N/ P auijumol!

TauntoniRd

Tl
)
o
0
Y
Q°

Palblastene R

Taunton:Rd

[Pelllesion®

Il anmeny,

pyfAalool!

L

Mitchellis
Corners

Eirner St

Bradley:Blvd

- Pebblestone FE R E R R R L

@ellf Course
1
RebblestonelRd|
3
v t
g m = = =
|
[}
VAR
a  }
4

(R Spman,

1 I-------m-------

<.}\dS Dr2

George Rey,’

A

ks

- 1 i

.\A’Q
1
s

PRdalerSth

Ceell B Fevme
Parketicres

pY;323131n0H

PYE82131N0H

Pebblestone'Rd

pyfyo0oueH

[RHRYO0SUEH]

TlauntontRd

© DRUMLIN
PHYSIOGRAPHY UNIT (MNDM)

- 7.DRUMLINS

PHYSIOGRAPHIC REGION (MNDMF)

: SECONDARY PLAN AREA

Sources:

1. Ministry of Natural Resources and Forestry,® King's Printer for Ontario.

2. Natural Resources Canada,® His Majesty the King in Right of Canada.

3.Chapman, L.J. and Putnam, D.F. 2007. Physiography of southern Ontario; Ontario Geological
Survey, Miscellaneous Release—Data 228.

Datum: North American 1983 CSRS
Coord. System: NAD 1983 CSRS UTM Zone 17N

0 100 200 300 400 500 600 700

Meters

(5% BURNSIDE

TRUSTEE: FAREWELL HEIGHTS LANDOWNERS GROUP
FOR: MUNICIPALITY OF CLARINGTON

Figure Title

FAREWELL HEIGHTS SECONDARY PLAN
EXISTING CONDITIONS HYDROGEOLOGY

REPORT
PHYSIOGRAPHIC REGIONS
Drawn Checked Date Figure No.
HN DS | November 2024
Scale Project No. 2
1:15,000 300056758

X:\056758 (Farewell Heights)\08_GIS\HYDRG\056758 Farewell Heights HG\056758 Farewell Heights HG.aprx: PHYSIOGRAPHY Print Date: 2024/11/06 Time: 06:24 PM



L 4
o P I
167 769179 7 S/ /) L U &) SECONDARY PLAN AREA
159 160.16> o NRS \ﬁk =
75 16 > !
‘7 ! - @7 WATERCOURSE
\ , |:| WATERBODY
149 }
el 199 4 § WETLAND (MNRF, 2021)
Pl S N / 7
3 N i i = CONTOUR 1M (NRCAN)
R AL\Z[‘ 4. 7 44\'\@:\7 A6 ©, =
} J'\U 4 { . O \: - S~
§/ oumay 11 S ) < wul\tﬁgzm{/b} 748 WOODED AREA
» = [ L M, e s
2 A & 19y A o
(123 v, e o (2 ROADWAY
% . 2
,\'>
0
0
N
246 6 148
ER N ] - . W M W g RebblestonezRd 53
: o) &
po) S
PN
776

Sources:

1. Ministry of Natural Resources and Forestry,® King's Printer for Ontario.

2. Natural Resources Canada,® His Majesty the King in Right of Canada.

3. Ontario Geological Survey 2010. Surficial geology of southern Ontario; Ontario Geological Survey,
Miscellaneous Release—Data 128 — Revised.

Datum: North American 1983 CSRS
Coord. System: NAD 1983 CSRS UTM Zone 17N

gif/ , A Uay) ar 0 100 200 300 400 500
! 7 4y ; 7

Meters

BURNSIDE

TRUSTEE: FAREWELL HEIGHTS LANDOWNERS GROUP
FOR: MUNICIPALITY OF CLARINGTON

Figure Title
Exanel FAREWELL HEIGHTS SECONDARY PLAN
®.d : crook | EXISTING CONDITIONS HYDROGEOLOGY
& g oy « e — 1 REPORT
N [$) —
= \ 2 & | TOPOGRAPHY AND DRAINAGE
i A % © X
133 @ 1 / Drawn Checked Date Figure No.
o, % \\ HN DS | November 2024
3 AL Jsr N“737' o :33 Eé\\ A 735 Scale Project No. 3
345 B 4 T ) ) NG 1:10,000 300056758

X:\056758 (Farewell Heights)\08_GIS\HYDRG\056758 Farewell Heights HG\056758 Farewell Heights HG.aprx: Topo and Drainage Print Date: 2024/11/06 Time: 05:52 PM



Municipality of Clarington 8

Farewell Heights Secondary Plan Existing Conditions Hydrogeology Report
November 2024

4.0 Climate

Climate data for the study area was reported based on the Oshawa WPCP Climate
Station that is approximately 6.5 kilometers southwest of the study area and is the
closest station with climate normal data. The reported long-term normal annual
precipitation for the period between 1981 and 2010 is 872 mm based on data from the
Environment Canada Oshawa WPCP monitoring station (Station 6155878 - 43°52°00”N,
78°50°00”W, elevation 83.80 masl).

R.J. Burnside & Associates Limited 300056758.2000
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5.0 Geology

5.1 Surficial Geology

Surficial geology mapping (Figure 4) published by the Ontario Geological Survey (2003)
illustrates that the study area is underlain by coarse-textured glaciolacustrine deposits of
sand, gravel, minor silt and clay. There are also occasional bands of till, stone poor,
sandy silt to silty sand textured till at the west edge of the study area and close to
Farewell Creek. The OGS mapping also shows deposits of modern alluvium along
Farewell Creek. Drumlins or Drumlinoid features are also mapped in the area north of
the study area by the OGS.

The thickness of the overburden sediments has been interpreted to be in the region of
50 m by the Oak Ridges Moraine Groundwater Program (ORMGP). The ORMGP
estimates that the coarse textured sands are up to 5 m thick and are underlain by the
Halton or Newmarket tills. The ORMGP also interprets that the bedrock is immediately
overlain by the Thorncliffe Formation.

Drilling records for various boreholes and groundwater monitoring wells in the vicinity of
the study area indicate that the surficial soils comprise topsoil/clay of up to 3 m thickness
underlain by a sand to gravel layer that is up to 10 m thick.

5.2 Bedrock Geology

Published bedrock geology mapping of the area (Figure 5) from the OGS indicates the
study area is underlain by shale, limestone, dolostone and siltstone of the Georgian Bay
Formation; Blue Mountain Formation; Billings Formation; Collingwood Member, Eastview
Member (OGS, 2010). Information from the ORMGP indicates that the bedrock is at
elevations of approximately 95 to 97 masl and generally in the region of 50 m below
existing grade.

5.3 Stratigraphy

The MECP maintains a database that provides geological records of wells drilled in the
province. The database includes geological information for each well locations that is
included. These records have been referenced, along with geological information
obtained from local geotechnical boreholes and groundwater observation wells to assess
the regional stratigraphy. Drilling records for various boreholes and groundwater
monitoring wells in the vicinity of the study area are provided in Appendix B. These
records indicate that the surficial soils comprise of topsoil that is underlain by a sand and
gravel aquifer. Hydrogeologically, the topsoil layer acts as a confining layer (aquitard)
and restricts groundwater flow; however, where the sand layer (aquifer) is close to or at
surface, groundwater seepage may occur.

R.J. Burnside & Associates Limited 300056758.2000
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The ORMGP online database includes stratigraphic interpretations from groundwater
models that have been completed and calibrated across the ORMGP coverage area.
The models completed cover the Farewell Heights study area and the ORMGP
interpretations were reviewed as part of the current assessment. The data reviewed has
been interpreted using a schematic geological cross-section that is provided as Figure 7
in the current assessment. The alignment of the cross-section and the wells used for its
construction are shown in Figure 6.

The cross-section shows that the surficial sediments across the study area consist of
coarse-grained sediments at or close to surface across the study area and extending to
the area of known drumlins to the north. The surficial coarse-grained sediments are
interpreted to act as shallow aquifer system with the elevation of recharge areas in
drumlins to the north acting as a driver for above grade heads where the aquifer is
exposed at ground surface. Based on the geological setting, our interpretation is that
groundwater recharge occurs to the north of the study area in sand layers in drumlins
and these sand layers convey groundwater southward and into the study area. The
available well records and the ORMGP indicate that there are clay layers in the
subsurface that are associated with the Upper Halton till. The Halton till is recognized as
an aquitard with limited potential for groundwater movement. The Halton till; therefore,
acts to separate the shallow sand aquifer from the deeper Thorncliffe Formation.

R.J. Burnside & Associates Limited 300056758.2000
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6.0 Hydrogeology
6.1 Local Groundwater Use

There is no municipal groundwater use and no identified Well Head Protection Areas
(WHPA) in the study area. The Source Water Information Atlas (MECP, 2024) indicates
that there are Significant Groundwater Recharge Areas (SGRA) and Highly Vulnerable
Aquifers (HVA) in the study area. The presence of these zones is attributed to the
presence of the shallow sand aquifer that serves as a source for local water supply
wells.

A review of MECP well records indicates that local supply wells are generally between

3 m and up to 73 m deep. The shallow supply wells tap the overburden sediments while
those that are over 50 m deep are interpreted to tap the bedrock. Well completion
depths in the overburden are varied and dependent on the extent of coarse-grained
sediments (sands and gravels) encountered during drilling. A review of the water well
records for an area approximately 500 m offset from the study area (Figure 6) shows
178 water well records with static water level ranging between 0.3 m to 15.5 m below
grade in the upper portions of the overburden. Typically, the coarse-grained sediments
form relatively productive aquifers with well yields being noted to be between 4.5 L/min
and 159 L/min. Most wells are however rated at below 45 L/min.

The water well records indicate that a significant number of the water wells on record are
noted as being bored wells with large diameter (76 to 91 cm) concrete casings. These
wells are typically completed to shallow depths of 3 to 10 m within sand layers. These
wells are generally the most vulnerable due to shallow completion and the absence of an
annular seal around the well casing.

The proposed development will be municipally-serviced and in the long-term, it is
anticipated that municipal supply will be available across the entire study area. There is
no proposed groundwater use for the development but there may be continued use of
groundwater for private well supplies in the areas surrounding the proposed
development. It is important that the development does not disrupt these local water
supplies. In order to better understand private water use in the area a well survey and
baseline monitoring program is recommended to be completed ahead of the start of
construction.

6.1.1 Aquifer Vulnerability

Aquifer vulnerability refers to the susceptibility of the aquifer to potential contamination.
Some degree of protection for groundwater quality from natural and human impacts is
provided by the soil above the water table. The degree of protection is dependent upon
the depth to the water table (for unconfined aquifers) or the depth of the aquifer (for
confined aquifers) and the type of soil above the water table or aquifer. As these two
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properties vary over any given area, the degree of protection or vulnerability of the
groundwater to contamination also varies. The aquifer vulnerability for the study area
was mapped as part of source protection mapping included in the CTC Approved Source
Protection Assessment Report. The high aquifer vulnerability mapping for the study
area is provided in Figure 9. The area of high aquifer vulnerability is shown in the
northern sections of the study area and is interpreted to be associated with the
occurrence of coarse-grained materials in the subsurface.

6.2 Groundwater Levels

Groundwater monitoring locations are shown on Figure 7. Groundwater monitoring has
taken place in the study area since March 2024. All of the monitoring wells are screened
in sand to silty sand / sandy silt with the exception of MW24-12d and MW24-13 that are
screened in silt and MW24-7 and MW24-9 that are screened in silty clay.

The groundwater level readings collected to date have shown groundwater generally
within 1 to 2 m of existing grade. Groundwater levels have shown a slight decline over
the spring into the summer which is consistent with the expected seasonal trends in
southern Ontario.

6.3 Groundwater Flow Conditions

The groundwater flow patterns are generally expected to reflect the topography and
physiography of the study area. Regionally there is a southwesterly slope and
groundwater is expected to flow in this direction. Information from the ORMGP indicates
a general southwesterly flow across the study area with some convergence along
Farewell Creek to the west of the study area.

6.4 Recharge and Discharge Conditions

Based on observed conditions in the field it is interpreted that groundwater discharge
gradients exist in the shallow sand layers and that where these layers are connected to
the surface, groundwater discharge is occurring. Groundwater discharge is interpreted
to be supporting local wetlands and potentially also discharges to Farewell Creek.
Groundwater recharge is interpreted to occur in sandy layers in the drumlins to the north
and to travel south following the groundwater flow direction. The topographic elevation
of the recharge areas as compared to the study area has resulted in near surface
groundwater conditions. Where connections to the surface exist, groundwater flow has
been observed as seeps and springs. Wetland vegetation within the study area may
also be supported by shallow groundwater conditions. Groundwater outflow from
wetland areas may support flow in some of the tributaries to Farewell Creek that arise
within the study area.

R.J. Burnside & Associates Limited 300056758.2000
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6.4.1 Significant Groundwater Recharge Areas

Significant Groundwater Recharge Areas (SGRAs) can be described as areas that can
effectively move water from the surface through the unsaturated soil zone to replenish
available groundwater resources. SGRAs were mapped as part of regional source
protection mapping and included in the CTC Source Water Protection Assessment
Report as a requirement of the Clean Water Act, 2006 and based on guidance provided
by the MECP. The delineation of these areas was completed using numerical models
and analyses at a regional scale that included the evaluations of numerous factors
including precipitation, land use, soil type, topography and vegetation to predict
groundwater recharge. SGRA was mapped in the northern, western and eastern
portions of the study area and mainly align with areas outside of those designated as
wetland (Figure 9). The designation of SGRA is interpreted as being associated with the
occurrence of coarse-grained layers in the subsurface. The noted groundwater levels in
the shallow subsurface and the presence of discharge gradients suggests that recharge
is very limited in these areas.

R.J. Burnside & Associates Limited 300056758.2000
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7.0 Potential Development Impacts
71 Impact Assessment

The development of an area includes the creation of impermeable surfaces which had
not previously existed. The addition of impermeable surfaces results in a loss of
infiltration and an increase in runoff. The reduction in infiltration that may occur with land
development may not affect local groundwater patterns as groundwater recharge in
areas north of the study area have been interpreted as driving the groundwater flow
patterns and groundwater levels across the study area.

More significant to the water table and groundwater flow conditions will be the removal of
the extensive agricultural field tile drainage system that has been installed in some parts
of the study area. The tile system appears to remove water from below one parcel and
direct it to flow southward as surface water out of the study area. The zone of influence
over which the water table is being lowered has been estimated to be between 14 to

24 m from the edges of the field. Within this zone the lowering of the water table may
have impacts on vegetation that is dependent on groundwater support. With the
removal of the tile drainage system or the removal of the outlet, the water table is
expected to rise to pre-tile levels and reduce the potential for vegetation impacts. Over
the long-term, groundwater in parts of the study area have been noted to be shallow and
when tiles are eventually removed, groundwater will return to shallow conditions in the
areas currently tiled. Shallow groundwater will need to be controlled for both servicing
and construction of houses. In the long-term, permanent groundwater control may be
required, if basement elevations are situated within the groundwater body.

The long-term control of groundwater may have implications for continued use of private
wells as local groundwater control systems may impact groundwater flow in areas where
shallow private wells remain in use. It is important to obtain an up-to-date assessment
of well use in the study area to confirm whether vulnerable wells are still in use. A well
survey should be completed prior to the start of any construction activities to obtain more
up-to-date information on well use in the study area.

Where environmental features are dependent on groundwater input it will also be
important to determine these linkages and suitable mitigation measures for impacts to
groundwater will need to be developed in order to safeguard groundwater input to
environmental features.

7.2 Potential Mitigation Measures
7.21 Construction Below the Water Table

Available groundwater level data indicates that shallow groundwater conditions are
present across the study area. Should excavations completed during construction of

R.J. Burnside & Associates Limited 300056758.2000
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servicing extend below the water table the local soils may need to be dewatered. The
volume of water required for dewatering is dependent on the hydrogeological properties
of the sediments and the depth of the excavation. The removal of subsurface water
(dewatering) to facilitate construction is regulated by the MECP. Water taking in excess
of 50,000 L/day but less than 400,000 L/day is regulated via an Environmental Sector
Activity Registry (EASR) process. For takings in excess of 400,000 L/day, a Permit to
Take Water (PTTW) will be required in accordance with provincial regulations prior to
dewatering activities. Detailed groundwater impact assessment and monitoring plans
are required to support EASR and PTTW applications. These studies should be
completed once servicing depths are available.

The construction of buried services below the water table has the potential to capture
and redirect groundwater flow through more permeabile fill materials typically placed in
the base of excavations. Groundwater may also infiltrate into joints in storm sewers and
manholes. Over the long-term, these impacts can lower the groundwater table across
the development area. To mitigate this effect, services to be installed below the water
table should be constructed to prevent redirection of groundwater flow. This will involve
the use of anti-seepage collars or clay plugs surrounding the pipes to provide barriers to
flow and prevent groundwater flow along granular bedding material and erosion of the
backfill materials.

7.2.2 Local Groundwater Supply Wells

The review of the MECP water well database has indicated that there may be
residences within the study area that are supplied by private wells. A water well survey
should be completed before the start of any construction activities to ascertain the status
and condition of any private wells within 500 m of the study area. The survey should
seek to update whether wells are present and in use and evaluate the potential
vulnerability of each well to the proposed construction activities. As previously noted,
the well survey should be completed to serve as an indication of the baseline conditions
in the study area. The well survey should form the first step in an impact mitigation plan
that should include the following elements:

Baseline well survey to indicate which wells are still in use and seek permission from
select landowners to obtain information on well yield and water quality. All information
obtained during the well survey will serve as baseline information for the remainder of
the secondary plan process. The well survey should be completed ahead of any
construction and should include multiple water samples (at least two seasons) to
understand the potential range of water quality variations.

At a minimum of two weeks before the start of any construction, all residents within the
500 m radius of the study area should be made aware of the proposed start-up of
activities and all residents provided with a contact name for a person who can be
contacted for known or suspected episodes of well interference.

R.J. Burnside & Associates Limited 300056758.2000
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On receipt of any well interference complaints, the contact person will activate an
interference response mechanism that includes the entity undertaking the work providing
a temporary supply of water while the remainder of the response is activated.

Following any complaint, the project hydrogeologist should be contacted to initiate an
investigation into the nature and cause of the complaint. The project hydrogeologist
should seek to complete the investigation within one week of being notified. The project
hydrogeologist will produce a report that outlines their analysis of the cause of the
interference, determine whether it was likely caused by the work being undertaken and
make recommendations on the long-term remediation of the impacts. It is noted that the
hydrogeologist’s recommendations could include, continued replacement supply until
impact has abated, well replacement or that the impact is not related to construction and
therefore no further remedial action is required. The project hydrogeologist’s report
should be provided to the resident making the complaint, the MECP and the
municipality.

The interference response mechanism should remain in place for the duration of
servicing and construction of all phases but should also be dependent on private water
supply wells being maintained in the study area.

7.2.3 Natural Feature Support

As previously indicated, wetland features across the study area have been interpreted to
be supported by groundwater discharge or shallow groundwater conditions. In order to
ensure that groundwater continues to discharge to features or that shallow groundwater
conditions support wetlands it is important to ensure that groundwater re-direction does
not occur (see Section 7.2.1). If long-term groundwater control is required, then
groundwater discharge from control systems should be directed so as to cause support
to required environmental features. It will be necessary to coordinate any required
long-term groundwater control systems with natural heritage planning to ensure that
groundwater gets to the appropriate locations within the study area.
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LOG OF BOREHOLE BH24-1

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA

Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-10-1

DATUM: Geodetic Date: Aug-22-2024 ENCL NO.: 2
BH LOCATION: See Drawing 1 N 4866304.29 E 676659.37
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC ILRAL  Liauip| . | & REMARKS
) = = 20 40 60 80 100 [MT ‘contenr UMTIE_]E | AND
=] 9_|22]| =z ! : ! : We w w, |E€|5¢[ orANSsIZE
ELEV DESCRIPTION (Tl %E 5 0| & [SHEARSTRENGTH (kPa) gg 2 2| DISTRIBUTION
DEPTH o Zs |ZE| & [o unconFneD  + SR o l8cle” )
=l=z] ¥ |. 0z & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
145.8 'J; % i z 0] 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
148.8] TOPSOIL: 250mm A i
0.3 REWORKED SAND: trace topsoil, 1188 | 3 - °
[ trace rootlets, trace organics, dark [
145.0] brown, wet, very loose 145f
[, 0.8 Yweathered/disturbed) s
SAND: trace silt, trace clay, brown, 2|88 | 12 W.L.144.8 m o
144.3| Wet, compact Sep 11, 2024
1.5| SILTY SAND TILL: trace clay, -
trace gravel, trace cobble/boulder, 3|SS | 57 144} o
12 brown, moist to very moist, very -
dense -
i 4|ss |58 i o
14,
142.8 3:
3.0/ SAND TO SILTY SAND: trace -
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- dense to very dense 5|88 |30 - °
142}
[4 [
s 6 | SS | 63 141 - o 1 59 38 2
140}
o . [
139.4 7 SS ')EO/ o = q
6.4 END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Sept. 11, 2024 1.0
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LOG OF BOREHOLE BH24-2 1 OF 1

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-10-1

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Aug-22-2024 ENCL NO.: 3
BH LOCATION: See Drawing 1 N 4866006.33 E 676560.29
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
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1.5/ SAND: trace silt, trace clay, brown, .. : ‘| 142
wet, dense t13Ss | 41 i o
[2 Lo B
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6.7| END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
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LOG OF BOREHOLE BH24-3

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DATUM: Geodetic Date: Aug-23-2024 ENCL NO.: 4
BH LOCATION: See Drawing 1 N 4865915.49 E 676792.19
DYNAMIC CONE PENETRATION
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8.2| END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Sept. 11, 2024 0.2
GROUNDWATER ELEVATIONS Sg?gg +3,%3: g“g“ezes’;\;f;e‘ © #73% Syrain at Failure

st 2nd 3rd  4th

Measurement SZ



https://676792.19
https://4865915.49

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-10-1

LOG OF BOREHOLE BH24-4

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DATUM: Geodetic Date: Aug-22-2024 ENCL NO.: 5
BH LOCATION: See Drawing 1 N 4865700.53 E 676701.17
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
P RESISTANCE PLOT& pLASTIC ILRAL  Liauip| . | & REMARKS
w z
™) E E 20 40 60 80 100 LMIT  oontEnT  LMIT B AND
%) € |5%| GRAINSIZE
ELEV g =g |2 5| 8 [SHEARSTRENGTH (kPa) Y e % EE 3| oswiUTON
DESCRIPTION < |5 92 |2 E| E |o UNCONFINED 4 FIELDVANE 83|z ¥
DEPTH E |y @ac |35 < & Sensitivity o a|E (%)
=l=z] ¥ |. 0z & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
144.9 'J; % i z [0) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
149-8] TOPSOIL: 280mm 0 i
0.3] REWORKED SAND: trace topsoll, 1188 3 s
[ trace rootlets, trace organics, dark -
144.1 brown, wet, very loose 144k
[ 0.8 eathered/disturbed) W. L. 144.0 m
" 2 |Ss | 13 " : o
SANDY SILT TO SILT SAND: Sep 11, 2024
trace clay, brown to grey, wet, -
s compact to dense
[, 3 |8Ss | 37 143f o
142.6 ;
2.3| SILT TO SANDY SILT: trace clay, o
seams of fine sand, grey, wet, 4 | SS | 32 i o 0 1878 4
8 compact to dense 142
180mm clayey silt layer at 3.1m
2 58S |23 u o
[4 141}
140.6 i
4.3| SILT: trace sand, trace clay, grey, B
wet, loose i
s 6|SS| 8 140} o
138.9 139f
6.0| SILTY CLAY: trace sand, grey, / 5
g moist, very soft //X 71ss | 1 g 4
[, ﬁ 138}
[, ﬁ 8|ss| 1 137} ; 0 3 4156
435.9 yd 136}
9.0| SILTY CLAY TILL: sandy, sand Aoy 5
] ;(rer?]ms, trace gravel, grey, moist, % 9 | ss 4 7 °
135.0 s 135}
0 9.9 SANDY SILT TILL: trace to some 14 N
clay, trace gravel, grey, wet, 11410 SS | 21 [ °
134.4| compact [
10.5] END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Sept. 11, 2024 0.9
GROUNDWATER ELEVATIONS SSIT\EQ +3,%3: g“é";i’;\;f;e‘ 0 3% Strain at Failure

st 2nd 3rd  4th

Measurement SZ



https://676701.17
https://4865700.53

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-5D 1 OF 1

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-25-2024 ENCL NO.: 6
BH LOCATION: See Drawing 1 N 4866598 E 676609.05
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . RESISTANGE PLOTa oastic NATURAL | o - REMARKS
w LT MOSTURE Syl |E AND
m) = E 20 40 60 80 100 CONTENT e
g » g 2 - ) f L N 1 W w w, |2 |5%| GRAINSIZE
ELEV (Tl %f, 2 0| © [SHEARSTRENGTH (kPa) o |2%|22| pisTRIBUTION
DEPTH DESCRIPTION = |u As 25| & [o unconemned  + & Soncitty 83157 %)
=l=z] ¥ |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
146.8 'J; % b z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
148.8| TOPSOIL: 230mm A i
0.2 REWORKED SAND: trace topsoil, 1188 | 4 s o
o trace rootlets, trace silt, dark brown, 5 °
wet, loose (weathered/disturbed) 146
145.8 [
1.0/ SAND: trace silt, brown, wet, loose ..*] 2 | SS 6 [ o
to compact et u
{3]ss| 15 [ WW145145.1 m
2 . Feb 15, 2024
144.5 [
2.3| SANDY SILT TO SILTY SAND k [
TILL: trace to some clay, trace 11144 |SS | 13 : 9
gravel, occasional cobble, brown to . 144}
K grey, moist to wet, compact i
grey below 3.1m [
B 5|SS | 14 [ o
143}
4 i Auger grinding
i at 3.8m
142f
B 6 | SS | 12 [ o
141}
6 [
i 7|ss | 16 3 °
o8 140}
[7 N B
139f
B ] 8 | SS | 12 [ 4 5 47 37 1
& [
138}
o [
wet, dense at 9.1m [
a 9| SS | 36 [ 9
137.1 i
9.7] END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15, 2024 1.67

GRAPH 3 ¢ 3. Numbers refer 8=3%
NOTES 7% " to Sensitivity S

GROUNDWATER ELEVATIONS Strain at Failure
ist 2nd  3rd  4th

Measurement SZ



https://676609.05

LOG OF BOREHOLE BH24-5S 1 OF 1

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA

CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger

PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-25-2024 ENCL NO.: 6S

BH LOCATION: See Drawing 1 N 4866598 E 676609.05

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC OILRAL  Liauip| . | & REMARKS
= E 20 40 60 80 100 [MT contenr UMITIE ]t AND
m S o |£2] 2 L . L . ! We w w, |=€|3%] GRANSsIZE
ELEV o =|E 3o O |SHEAR STRENGTH (kPa) —_— e |¥Z 5 Z| DISTRIBUTION
DEPTH DESCRIPTION < |5 92 |2 E| E |o UNCONFINED 4 FIELDVANE 83|z ¥
':( ) w o |35 a8 ; & Sensitivity WATER CONTENT (% g I (%)
zls| & |. QZ| @ |® QUICKTRIAXIAL X LABVANE (%) g
146.8 'J; % i z [0) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
148.8| TOPSOIL: 230mm A [
0.2 REWORKED SAND: trace topsoil, 1188 | 4 s o
o trace rootlets, trace silt, dark brown, 5 °
wet, loose (weathered/disturbed) 146
145.8 [
1.0/ SAND: trace silt, brown, wet, loose [..*] 2 | SS 6 [ o
to compact R o
5 . “W. L. 1453m
13 |ss | 15 Feb4th, 2024
2 : [
144.5 "
2.3| SANDY SILT TO SILTY SAND K i
TILL: trace to some clay, trace 11144 |SS | 13 : 0
gravel, occasional cobble, brown to . 144}
3 grey, moist to wet, compact i
grey below 3.1m [
2 5|SS | 14 [ o
143}
4 [
142f
[ 5 6 | SS | 12 [ o
) A 141
1-4140.7 . = [
6.1 END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15,2024 1.45
GROUNDWATER ELEVATIONS SSIT\EQ +3,%3: g“é";‘:;\;f;e‘ 0 3% Strain at Failure

ist 2nd 3rd  4th
Measurement SZ


https://676609.05

LOG OF BOREHOLE BH24-6

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 0.51

DATUM: Geodetic Date: Jan-25-2024 ENCL NO.: 7
BH LOCATION: See Drawing 1 N 4866486.07 E 676779.36
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC OILRAL  Liauip| . | & REMARKS
(m) = E 20 40 60 80 100 [MT contenr UMTIE 5 AND
2 Qe £2| z SHEAR STRENGTH (kFI‘ ) I ' " 52|25 oiermuron
ELEV o ol 2 a ———o——— |$3|% 2| bisTRIBUTION
DEPTH DESCRIPTION < E 23 % E[ & |o UnconFNED  + [ELDIANE gs § < )
=l=z] ¥ |. 0z & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
144.6 'J; % = z G} 8 o 20 40 60 80 100 10 30 GR SA SI CL
142.2| TOPSOIL: 250mm A i
0.3 REWORKED SAND: trace topsoil, 1188 | 3 i
[ trace rootlets, trace organics, dark
143.8| brown, wet, very loose \é\g)klf; 4;'012 F
[, 0.8 Yweathered/disturbed)
SAND: trace silt, brown, wet, SS | 12 -
compact to very dense -
F 142.9 50/ i
1.7| SANDY SILT TO SILTY SAND SS Lem i o
-2 TILL: trace to some clay, trace [ A indi
gravel, trace cobble/boulder, grey, N uger grinding
moist to very moist, compact to vey i
[ dense SS | 56 i o
[3 [
g ss | 52 : o
[4 [
some clay to clayey, some gravel at
s 4.6m SS | 13 5 o
6 [
g ss | 11 : o
137.9 B
6.7| END OF BOREHOLE:
Notes:

GROUNDWATER ELEVATIONS

st 2nd 3rd  4th

Measurement SZ

43 %3. Numbers refer

8=3%
" to Sensitivity S

Strain at Failure



https://676779.36
https://4866486.07

LOG OF BOREHOLE BH24-7

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 1.25

DATUM: Geodetic Date: Jan-24-2024 ENCL NO.: 8
BH LOCATION: See Drawing 1 N 4866443.1 E 676903.37
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC OILRAL  Liauip| . | & REMARKS
] z AND
= = 20 40 60 80 100 LIMT - content  WMITIE &

m S o |£2] 2 L . L . ! We w w, [=€|3%] GRANSsIZE
ELEV (Tl %f, Z 0| © [SHEARSTRENGTH (kPa) o |2%|22| pisTRIBUTION
DEPTH DESCRIPTION S| Zs |ZE| & [o unconFneD  + SR . 83157 %)

=l=z] ¥ |. 0z & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s

144.6 'J; % = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL

9-9| TOPSOIL: 280mm L -

144: o) 1|ss| 3 i ¢

0.3] REWORKED SAND: trace topsoil, i
. trace organics, dark brown to 5
brown, very moist to wet, very loose -
143.6] to compact (weathered/disturbed) 5
1.0 SAND: trace silt, trace gravel, 2|ss 14 °
brown, wet, compact to very dense W. L. 143.3m
[ Fep1b, 2024
3[(8SS | 18 i o
[2 [
] 4 |ss | 39 -
[3 [
141.2 5| ss 380/ - o
~ 3.4 SILT: trace sand, trace clay, grey, m B
wet, very dense 5
[4 [
140.0 i
4.6| SILTY CLAY: wet silty sand layer, i
s grey, moist, stiff ///// 6 | SS | 12 [ o
138.6 ' : i
6.0| SILTY SAND TILL: trace clay, Yy sor T 5
138.2| trace gravel, grey, very moist, very  [11] 7 | SS | 2 |-l - o
6.4] dense
END OF BOREHOLE:
Notes:

GROUNDWATER ELEVATIONS

st 2nd 3rd  4th

Measurement SZ

43 %3. Numbers refer

8=3%
" to Sensitivity S

Strain at Failure



https://676903.37

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-8

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.

PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA

Method: Solid Stem Auger/Hollow Stem

Diameter: 150/200mm

REF. NO.: 23-469-100

DATUM: Geodetic Date: Jan-22-2024 ENCL NO.: 9
BH LOCATION: See Drawing 1 N 4866548.24 E 677218.84
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLASTIC WATURAL - |jquip| |5 | REMARKS
] z AND
= E 20 40 60 80 100 LIMT - content  WMITIE 15
m S o |£2] 2 L . L . ! We w w, [=€|3%] GRANSsIZE
ELEV T ZE[Z23| & [SHEARSTRENGTH (kPa) ° ¢>[2 2| bisTRIBUTION
DESCRIPTION < |5 922 E| E |o unconFneD 4 FIELD VANE 83|z
DEPTH E |y a°c |35 < & Sensitivity o o |E (%)
=l=z] 8 |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
145.9 'J; % i z ) 8 ﬁ 20 40 60 80 100 20 30 GR SA SI CL
0.0 TOPSOIL: 800mm A [
,'/.'; J1]18SS| 7 [ o
| 145.3 o i
1 4g8 REWORKED SAND: trace [
09 organics, dark brown to brown, wet, 145}
S ompact (weathered/disturbed) 2 |SS | 14 [ o
SAND: trace silt, trace gravel, AR W.L.144.7 m
- brown to grey, wet, compact to very |- - Feb 15, 2024
dense 3| ss | 13 i °
, 144:
5 - Switched to
14| Ss | 32 i ) Hollow Stem
3 143}
g 5| ss | 50 - o
A 142}
grey below 4.6m
5 6 | SS | 28 141} o}
o 140:
7| ss | 30 -
139.2 [
6.7 END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15,2024 1.21
GROUNDWATER ELEVATIONS SSIT\EQ +3,x3: g“é“;‘:;\;f;e‘ O #73% Syrain at Failure

1st 2nd 3rd  4th
Measurement SZ



https://677218.84
https://4866548.24

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-9

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DATUM: Geodetic Date: Jan-24-2024 ENCL NO.: 10
BH LOCATION: See Drawing 1 N 4866223.65 E 676952.96
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT = pLASTIC OILRAL  Liqup| . | & REMARKS
= E 20 40 60 80 100 [MT contenr UMITIE ]t AND
m S o |£2] 2 L . L . ! We w w, [=€|3%] GRANSIZE
ELEV |, SE|35 8| & [SHEARSTRENGTH (kPa) o 95|35  ostrRBUTION
DEPTH DESCRIPTION = |u go ZE| & |O UNCONFINED  + & Sonitty 83157 %)
=l=z] ¥ |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
142.9 'J; % i z 0] 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
149.9| TOPSOIL: 250mm A i
0.3 REWORKED SAND: trace topsoil, 1188 | 7 a ¢
[ trace rootlets, dark brown to brown, 5
wet, loose to compact 5
141.9] (weathered/disturbed) 142}
1.0| SAND: trace silt, trace clay, brown 2SS |15 WM W.L. 141.9m o
to grey, wet, compact Feb 15, 2024
141.1 :
[, 1.8] CLAYEY SILT TO SILT: frace 38|14 141f °
sand, grey, moist to very moist, stiff 5
140.5 5
- 2.4| SAND: trace silt, trace clay, brown, -
wet, compact to loose 418515 °l o
5 140}
2 58S | 8 -
s 139}
-138.3 a
4.6| SILTY CLAY: trace to some sand, -
s sand seams, grey, very moist, stiff % 6 | SS 138} } ] 0 10 52 38
- //X Auger grinding
136.9 ! 137f
136.8] SILTY SAND TILL: trace clay, lott=——== - o
6.2 race gravel, trace cobble, grey, ver - 50"’]
oist, very dense
END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15, 2024 1.03
GRAPH 3 ¢ 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7,X%: o Sensitivity o Strain at Failure

st 2nd 3rd  4th

Measurement SZ



https://676952.96
https://4866223.65

LOG OF BOREHOLE BH24-10 1 OF 1

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA

CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger

PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-23-2024 ENCL NO.: 11

BH LOCATION: See Drawing 1 N 4866667.59 E 676801.68

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC OILRAL  Liqup| . | & REMARKS
= E 20 40 60 80 100 LIMT - content  WMITIE 15 AND
m S o |£2] 2 L . L . ! We w w, [=€|3%] GRANSIZE
ELEV o 2E|Z 5| & [SHEARSTRENGTH (kPa) ¥Z|2 2| bisTRIBUTION
DEPTH DESCRIPTION < |5 92 |2 E| E |o UNCONFINED 4 FIELD VANE © 83|z
':( m w o® |3 a8 § & Sensitivity WATER CONTENT (% 5l I= (%)
zl=s| & |. QZ| @ |® QUICKTRIAXIAL X LABVANE (%) g
146.2 'J; % i z 0] 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
148.8| TOPSOIL: 250mm A 1a6f
0.3 REWORKED SAND: trace topsoil, 118 | 7 i °
[ trace rootlets, trace silt, dark brown -
to brown, wet, loose to compact B
145.2| (weathered/disturbed)
1.0| SAND: trace silt, trace gravel, ] 2SS | 14 WV 1455 °
brown to grey, wet, compact to very .. W. ﬂ 145.0 m
u dense Feb 15, 2024
3|(SS | 18 5 o
[2 [
144}
a 4|ss |25 ; q
< i
silt layer at 3.1m 143F
[ 5|8S | 18 i o
o i
142}
grey below 4.6m , 9 Auger grinding
[5 [
141}
§140.2 5
6.0| SILTY SAND TILL: trace clay, [
trace gravel, grey, wet, dense 140 °
139.5 [
6.7| END OF BOREHOLE:

Notes:

1) 50mm dia. monitoring well
installed upon completion.

2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 1.2

GRAPH 3 ¢ 3. Numbers refer 8=3% ) .
GROUNDWATER ELEVATIONS NOTES +7,X " fo Sensitivity o Strain at Failure

ist 2nd 3rd  4th
Measurement SZ



https://676801.68
https://4866667.59

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-11

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Solid Stem Auger

Diameter: 150mm

REF. NO.: 23-469-100

DATUM: Geodetic Date: Jan-22-2024 ENCL NO.: 12
BH LOCATION: See Drawing 1 N 4866749.99 E 677097.04
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTIC NATURAL - jqup| |5 [ REMARKS
w umr  MOISTURE = urfz |2 AND
m) = 2 o 20 40 60 80 100 CONTENT e A
9 %) z=z| =z Wp w w. |~%|3%| GRAINSIZE
ELEV [l %E 2 0| © [SHEARSTRENGTH (kPa) o |2%|22| pisTRIBUTION
DEPTH DESCRIPTION = |u As 25| & [o unconened  + & Sonitty 83157 %)
=l=z] ¥ |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
147.9 'J; % i z 0] 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
00| TOPSOIL: 300mm L :
147. 4 1]8sS| 3 ! °
| 0.3 REWORKED SILTY SAND: trace "
organics, trace topsoil, brown, [
moist, very loose [
[ weathered/disturbed
( ) 2(8SS| 3 i o
146.4 "
1.5| SAND: trace silt, trace gravel, [
trace clay, brown, wet, compact to 3|SS | 18 5 o
2 dense i
s SIW. L. 145.6 m
418533 - |Feb 15, 2024 °
[3
i 5|ss | 24 s o
, [
[ 6|ss |17 - o 1925 3
L [
[ 7]ss| 19 - q
141.2 i
6.7 END OF BOREHOLE:
Notes:

1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 2.36

GROUNDWATER ELEVATIONS

st 2nd 3rd  4th

Measurement SZ

+ 3’ x3. Numbers refer o 8=3%

" to Sensitivity

Strain at Failure



https://677097.04
https://4866749.99

LOG OF BOREHOLE BH24-12D

1 OF 1

PROJECT: Preliminary Geotechnical Investigation
CLIENT: Farewell Heights Landowners Group Inc.
PROJECT LOCATION: Fairwell Heights, Courtice, ON

DRILLING DATA
Method: Hollow Stem Auger

Diameter: 200mm

REF. NO.: 23-469-100

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

DATUM: Geodetic Date: Jan-22-2024 ENCL NO.: 13
BH LOCATION: See Drawing 1 N 4866268.79 E 677305.64
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCE PLOT& pLASTIC OIRAL  Liauip| . | & REMARKS
) 5 = 20 40 60 80 100 ["MT conrenr UMTIE _f5 | R R/-GII:IIDSIZE
[%) |35
ELEV z |, =€ |25 | & [SHEARSTRENGTH (kPa) Aol |5 25| oisTRIBUTION
DEPTH DESCRIPTION < | 28|25 | & |o unconrmeD  + FEDYAE gs[s= )
gls| & |, |2Z| @ [® QUCKTRAXAL X LABVANE | WATER CONTENT (%) E:
144.0 'J; % i z [0) 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
148.6] TOPSOIL: 250mm A - 2
0.3] REWORKED SAND: trace topsoil, 1188 | 4 5
[ trace rootlets, trace silt, dark brown L
to brown, wet, loose to compact 5
143.0| (weathered/disturbed) 143F
1.0| SAND: trace silt, trace gravel, 2 |8s | 2 W.L.143.0m g
brown to grey, wet, compact to very Feb 15, 2024
- dense u
3|SS | 25 [ o
2 142}
3 4|ss| 25 3 o
[2 141}
g 5| ss | 52 3 o
A 140}
1394 -
4.6| SANDY SILT TILL: trace to some [
s clay, trace gravel, brown, wet, 6 | SS | 48 139f o 3 42 43 12
dense 5
[ 138
i 7 |ss | 40 3 o
[7 137}
1364 -
7.6| SILT: trace clay, trace sand, [
o brown, wet, compact 8 | SSdisturbgd 136[ o
o 135
some clay, grey at 9.1m [
i 9|SSs |17 [ o
134.3 i
9.7 END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15,2024 0.99

GROUNDWATER ELEVATIONS

st 2nd 3rd  4th

Measurement SZ

43 %3. Numbers refer

8=3%
" to Sensitivity S

Strain at Failure



https://677305.64
https://4866268.79

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-12S 1 OF 1
PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-22-2024 ENCL NO.: 138
BH LOCATION: See Drawing 1 N 4866268.79 E 677305.64
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT NATURAL
REMARKS
m) = E 20 40 60 80 CONTENT S
9 o é (£ > I f 1 1 We w w, |~2[>%| GRAINSIZE
ELEV g |, ZE|23 8| & [SHEARSTRENGTH (kPa) ° 9=12 2| pisTRIBUTION
DEPTH DESCRIPTION = |u As 25| & [o unconenen  + & Soncitay 1 N %)
= = g |, ez & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
144.0 Hlz| & |2 |oo| o 20 40 60 80 10 20 30 GR SA SI CL
148.6] TOPSOIL: 250mm A i
0.3] REWORKED SAND: trace topsoil, 1188 | 4 5
[ trace rootlets, trace silt, dark brown L
to brown, wet, loose to compact 5
143.0] (weathered/disturbed) 1431,
w1#3143.1
1.0| SAND: trace silt, trace gravel, 2 |8s | 2 Feb 15 202;“ g
brown to grey, wet, compact to very ’
- dense u
3|SS | 25 [ (<]
2 142}
3 4|ss |25 a o
[2 141}
g 5| ss | 52 3 o
[4 140f
1394 -
4.6| SANDY SILT TILL: trace to some [
s clay, trace gravel, brown, wet, 6 | SS | 48 139 o]
dense 5
4137.9 138}
6.1 END OF BOREHOLE:
Notes:

1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 0.90

GROUNDWATER ELEVATIONS

st 2nd 3rd  4th

Measurement SZ

43 %3. Numbers refer o 8=3%

" to Sensitivity

Strain at Failure



https://677305.64
https://4866268.79

LOG OF BOREHOLE BH24-13 1 OF 1

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-25-2024 ENCL NO.: 14
BH LOCATION: See Drawing 1 N 4866008.59 E 677221.1
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLASTIC WATURAL  jquip| |5 | REMARKS
= LIMI LumMIT|Z | AND
= = 20 40 60 80 100 CONTENT e
m S o |£2] 2 L . L . ! We w w, [=€|3%] GRANSsIZE
ELEV o ZIE|Z 5| o |SHEARSTRENGTH (kPa) ¥Z12 2| bisTRIBUTION
DESCRIPTION < |5 922 E| E |o unconFneD 4 FIELD VANE © 83|z
DEPTH E |y a°c |35 < & Sensitivity o o |E (%)
=l=z] 8 |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
140.6 'J; % = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
§:9] TOPSOIL: 300mm L L
140, —f1|ss| 5 i b
I 0.3] REWORKED SILTY SAND: trace W h 1:40 o
organics, trace topsoil, brown, wet, 2 m
138'2 loose (weathered/disturbed) Fel) %: 2024
o SANDY SILT: trace clay, brown, - i
wet, compact 2|ss 14 a °
139.1 5
1.5| SAND: trace silt, trace gravel, 139F
brown, wet, compact 13 |SS | 15 - e
[ 2 S i
- Sl 4] ss| 20 138}
137.3 s -
3.3 SILTY SAND: trace clay, grey, wet, li 15| SS | 15 i o
compact 1 137F
4 Ll [
.l'.| 1. =
1 :
136.0 I i
4.6| SILT: trace sand, trace clay, grey, 136
s wet, compact 6| SS | 19 5 o
3 135}
o i
some clay at 6.1m B
[ 718s | 11 i °
133.9 1341
6.7| END OF BOREHOLE:
Notes:
1) 50mm dia. monitoring well
installed upon completion.
2) Water Level Readings:
Date: Water Level(mbgl):
Feb. 15,2024 0.42
GROUNDWATER ELEVATIONS SSIT\EQ +3,x3: g“é“;‘:;\;f;e‘ 0 3% Strain at Failure

1st 2nd 3rd  4th
Measurement SZ


https://4866008.59

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-14 1 OF 1
PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-24-2024 ENCL NO.: 15
BH LOCATION: See Drawing 1 N 4865916.57 E 677063.19
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLasTIC NATURAL - jqup| |5 [ REMARKS
w umr MOISTURE = yrfz |2 AND
m) = B 20 40 60 80 100 CONTENT e A
S o |22 =z We w w, [=€|3%] GRANSsIZE
ELEV [l %f, Z 0| © [SHEARSTRENGTH (kPa) o |2%|22| pisTRIBUTION
DEPTH DESCRIPTION = |u As 25| & [o unconenen  + & Soncitaty 83157 %)
=l=z] 8 |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
140.3 'J; % i z ) 8 ﬁ 20 40 60 80 100 10 20 30 GR SA SI CL
88 TOPSOIL: 300mm Ny, i
140: Ay 140
1|1SS| 6 5 <)
| 0.3 REWORKED SAND: trace ,
organics, trace topsoil, brown, wet, "W, L 1397 m
1303 loose (weathered/disturbed) Feb 15, 2024
1.0| SILT: trace sand, trace clay, 2| SS | 15 [ o
brown, wet, compact 1391
3|ss |18 - o
[ 2 [
138.0 138fF
2.3| SILTY SAND: trace clay, grey, wet, .'.| 3 [
compact }l: 4 |ss | 20 - o
437.3 bl i
3.0| SAND: trace silt, trace gravel, 137 5
] brown, wet, compact ‘15| ss 18 I d
s i
136}
s 6| ss | 11 3 °
135}
134.3 3
6.0| SILT TO CLAYEY SILT: trace 134 [
] sand, grey, wet, compact 71ss | 10 - o
133.6 [
6.7| END OF BOREHOLE:

Notes:

1) 50mm dia. monitoring well
installed upon completion.

2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 0.54

GRAPH 3 ¢ 3. Numbers refer 8=3%
NOTES 7% " to Sensitivity S

GROUNDWATER ELEVATIONS
1st 2nd 3rd  4th
Measurement z

Strain at Failure



https://677063.19
https://4865916.57

DS SOIL LOG-2021-FINAL 23-469-100GEO.GPJ DS.GDT 24-3-14

LOG OF BOREHOLE BH24-15

1 OF 1

PROJECT: Preliminary Geotechnical Investigation DRILLING DATA
CLIENT: Farewell Heights Landowners Group Inc. Method: Hollow Stem Auger
PROJECT LOCATION: Fairwell Heights, Courtice, ON Diameter: 200mm REF. NO.: 23-469-100
DATUM: Geodetic Date: Jan-24-2024 ENCL NO.: 16
BH LOCATION: See Drawing 1 N 4865733.15 E 677175.19
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
x RESISTANCEPLOT — pLASTIC WATURAL  jquip| |5 | REMARKS
) 5 = 20 40 60 80 100 [MMT conrenr UMTIE _f5 | R R/-GII:IIDSIZE
[%) [ R
ELEV z |, =€ |25 | & [SHEARSTRENGTH (kPa) Aol |5 25| oisTRIBUTION
DEPTH DESCRIPTION < |a 28|25 | & |o unconrmeD  + FEDYANE gs[s= )
=l=z] 8 |. oz & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) s
139.1 'J; % = z G} 8 o 20 40 60 80 100 10 20 30 GR SA SI CL
138-8] TOPSOIL: 300mm Al 139F
- 1188 | 7 l °
| 0.3 REWORKED SAND: trace -
organics, trace topsoil, brown, wet, [
138.1 loose (weathered/disturbed) [
1 - |
1.0/ SANDY SILT: trace clay, brown, 1|12 |ss | 10 138} Q
moist, compact 11 \/ [
137.6 . W.L.137.8m
1.5| SILTY SAND TO SANDY SILT A Feb 15, 2024
TILL: trace to some clay, trace }fl : 3|Ss| 18 5 o
2 ravel, grey, moist, compact A [
gravel, grey P N 137}
: {1 -
]'I.r 4 | SS | 18 - °
o ol i
some clay to clayey at 3.1m | :I.l'. 136}
l'i.l' 5| ss | 11 B o
[ il'l.l' s
I -
o b i i
{‘F} | ] 135F
a T 11 .
l.&'.l' -
I |,l' i
s 'I.I | 6] SS | 18 i o
'l',l'i. 134}
1l -
: it :
~I'| r o
4 -
[ 6 . B -
i 133f
1327 wet gravelly sand at 6.1m I'I.{' 5
: L7 ]SS | 14 - 9
o [ °

—13§:ﬁ SAI\ID: some‘silt, trace clay, grey,
6.7

weireempeaet
END OF BOREHOLE:

Notes:

1) 50mm dia. monitoring well
installed upon completion.

2) Water Level Readings:

Date: Water Level(mbgl):
Feb. 15,2024 1.35

GRAPH 3 ¢ 3. Numbers refer 8=3%
NOTES 7% " to Sensitivity S

GROUNDWATER ELEVATIONS
1st 2nd 3rd  4th
Measurement z

Strain at Failure



https://677175.19
https://4865733.15

n: Proposed Land
Is Road and Pebbles

Job Number: 1611-S079
E SoIL
g DESCRIPTION
]
®
>
[}]
w

146 8 Ground Surface

uv 25 cm TOPSOIL

Brown, compact to very dense

FINE TO MEDIUM SAND

some silt
143.9
29 Compact to dense
SANDY SILT
1410
58 Grey, stff
SILTY CLAY
140 2
66

dp pe

Number

Mun c pal ty of Clarington

SAMPLES
o
=
o @
Q >
s 2
DO 21
DO 38
DO 40
DO 50/
2
DO 14

Depth Scale (m)

o

Dynam c Cone (blows/30cm)
20 40 60 80
| | | |

X Shear Strength (kN/m?)

50 100 150 200
| | | |

(O Penetration Resistance
{blows/30cm)
10 30 50 70 90

Figure No.: 1

Method of Boring: Flight-Auger/HS

Date: December 5, 2016

Atterberg L mits

PL LL
2
> < )
-
|
L
©
Moisture Content (%) =
10 30 50 70 90
| T T T (O T (N I |
4
¢
|
c
2
ko
[~%
£
o
[&]
c
[=]
£
[»>]
7o)
3
m
®
14 i
- =
3
d
Page: 1of1



Job Number: 1611-S079

Elevation (m)

147 1
U.0

1431
40

140 6
65

Brown oose to very dense

n: Proposed Land
Is Road and Pebbles

SOIL
DESCRIPTION

Ground Surface

30 cm TOPSOIL

FINE TO MEDIUM SAND
some silt

Brown, very dense

SANDY SILT

END OF BOREHOLE

weatherec

SAMPLES
E 20 40
P | |
[0}
Q
) g n 50 100
E g T £ !
Q >
zZ £ z &8
10 30 50
| [
0
1 DO 6 C
2 DO 22 1
3 DO 25
2
4 DO 50/
3
5
|
6 15
5
6
7 DO 50/15
7
8
9

Mun ¢ pal ty of C ar ngton

Dynam c Cone (blows/30cm)

X Shear Strength (kN/m?)

(O Penetration Resistance
(blows/30cm)

Figure No.: 2

Method of Boring: Flight-Auger/HS

Date: December 6, 2016

Atterberg L mits
PL LL

> <

Moisture Content (%)

10 30 50 70 90
I O A A A

1

Paaqe:

Water Level

W.L. @ EL 145.3 m and Cave-in @ EIl. 146.2 m on completion

10of1



Job Number:

Project Description:
Job Location: Trulls Road and Pebblestone Road, Municipality of Clarington

1611-S079

3 SOIL
c DESCRIPTION
ie)
©
>
Q2
L
147 5 Ground Surface
0.0 20 cm TOPSOIL
Brown, loose to very dense
weatherec
FINE TO MEDIUM SAND
some silt
141.0
6.5 END OF BOREHOLE

Installed 50 mm & standpipe
to 6.0 m. Mounted with a
steel protective casing.

Number

Proposed Land Acquisition

SAMPLES
o)
=
(0] ©
Q >
N,
DO 4
DO 19
DO 22
DO 50/15
DO 50/15
DO
DO 50/15

E O ENO.: 3

Figure No.: 3

Method of Boring: Flight-Auger/HS
Drilling Date: December 6, 2016

Dynamic Cone (blows/30cm)

Atterberg Limits

c 20 40 60 80
3 o PL LL
o} 5 ©
8 X shear Strength (kN/m*) > < 5
n 50 100 150 200 :’
< I )
o on Resi I
a @] e aiance ® oisture Content (%) =
10 30 50 70 90 10 30 50 70 90
| O T I B | |
0 - 1
-0 )
1= 8
= c
J
z b
2 =
- _ S
= A c
- 2
z )
3 = ‘g
: SHEE 8
z . 5
- £
- ~
: 2
4 — -
- i
- 5 ®
- 0y @ —
- =
S =
6 _
- 5
- )
7 -
8 -
9 -
10 -



Job Number: 1611-S079 L

Elevation (m)

1456

1427

141
40

1398
58

1390
66

n: Proposed Land
Is Road and Pebbles

SAMPLES —_ Dynam ¢ Cone (b ows/30cm)
£ 20 40 60 80
SOIL P
DESCRIPTION S X Shear Strength (kN/m?)
@ g n 50 100 150 200
£ © £ [ [
E g S %
3 > >' o (O Penetration Resistance
< - Zz o (blows/30cmy)
Ground Surface 0 s s 70 %0
cm 0
oose to very dense 1 DO 8

FINE TO MEDIUM SAND

some silt
3 DO 28
4 DO 8 .- D
very 3
5 C
SILT
Grey compact
FINE TO MEDIUM 6 C
5
Grey, very stiff 6
SILTY CLAY 7 DO 20 )
END OF BOREHOLE
7
8
9

10
|

Atterberg Limits

PL
>

Figure No.: 4

Mun c palty of Clarington  Method of Boring: Flight-Auger/HS
Date:

December 5, 2016

LL
<

Moisture Content (%)

30
!

50

.8

1¢

Po~d

cn

70
|

90
|

Paage:

Water Level

W.L. @ El. 144.7 m and Cave-in @ El. 144.7 m on completion

10of1



Job Number: 1611-S079

Project Description:

Job Location: Trulls Road and Pebblestone Road, Municipality of Clarington

3 SOIL
pt DESCRIPTION
o
T
>
Q
Ll
146 3 Ground Surface
u.u 25 cm TOPSOIL
Brown, loose to very dense
weatherec
FINE TO MEDIUM SAND
some silt
1413
5.0 END OF BOREHOLE

Number

F

Proposed Land Acquisition

O

SAMPLES
3

DO 6
DO 30
DO 28
DO 42
DO 86
DO 56

Depth Scale (m)

Drilling Date:

Dynamic Cone (blows/30cm)
20 40 60 80
| | | |

X Shear Strength (kN/mZ)

50 100 150 200
| | | |

() Penetration Resistance
(blows/30cm)

10 30 50 70

o

C

10

IN

N/

(N

Figure No.: 5

Atterberg Limits
PL LL

> <

Moisture Content (%)
10 30 50 70 90
[ |

(0]

e:

Method of Boring: Flight-Auger/HS
December 5, 2016

Water Level

W.L. @ El. 145.1 m and Cave-in @ EIl. 144.8 m on completion

10of1



Job Number: 1611-S079

n: Proposed Land
Is Road and Pebbles

SOIL
DESCRIPTION

Elevation (m)

Ground Surface
cm

-
S
[+ )]
E<Y

Brown, oose to very dense

FINE TO MEDIUM SAND
some silt

very dense
FINE TO COARSE SAND

65 END OF BOREHOLE

G

Number

F

Mun c pal ty of Clarington

SAMPLES
o
=
o ©
Q >
N,
DO 5
DO 26
DO 36
DO 8
D 50/15
Y
R
DO 50/15

Depth Scale (m)

o

10

Date:

Dynam ¢ Cone (blows/30cm)
20 40 60 80

I PL

X Shear Strength (kN/m?) >

50 100

150 200
| | |

(O Penetration Resistance
(blows/30cmy)

10 30 50 70 g0 10 3|0

2

Q)

Moisture Content (%)

Figure No.: 6

Method of Boring: Flight-Auger/HS

December 5, 2016

Atterberg L mits

LL
<

Water Level

50 70 90
[ T I

<

W.L. @ El. 145.2 m and Cave-in @ El. 144.9 m on completion

Paae: 1 of 1



Job Number: 1611-S079 7

Proposed Land
Road and Pebbles

SAMPLES —_ Dynam ¢ Cone {blows/30cm)
£ 20 40 60 80
—_ ~ | I | |
£ SOIL o
= DESCRIPTION S X Shear Strength (kN/m?)
S 5 e o
= 8 S s 5|o 100 150 200
2 E &§ 2 1
LI;‘J, 2 |2~ = 8 (O Penetration Resistance
({blows/30cm)
10 30 50 70 90
1450 Ground Surface | Lo |
0.0 20 cm TOPSOIL 0
1 DO 7
Brown, oose to compact
weatherec
2 po 20 1-
FINE SAND
some silt _
3 DO 21
1429
21 Grey, compact to very dense
4 DO 5 y -
3
SILT 5 D
6 0 C
1400 5
50 END OF BOREHOLE
6
7
8
9

10

Date:

Atterberg L mits

PL
>

Figure No.: 7

LL
<

Moisture Content (%)

30

~J

50

70

90

Paqge:

Mun c palty of Clarington  Method of Boring: Flight-Auger/HS
December 6, 2016

Water Level

W.L. @ El. 143.8 m and Cave-in @ El. 143.2 m on completion

1 0f1



Job Number: 1611-S079
n: Proposed Land
Is Road and Pebbles
B SOIL
c DESCRIPTION
o -
2 g
©
k5 E
[T Z
145.2 Ground Surface
u.u 30 cm TOPSOIL
1
Brown, compact to dense weathered
2
FINE TO MEDIUM SAND
some silt
3
1427
1 2.25?4 Brown, very d;?f‘?’ 4B
28 Brown very stff
5
SILTY CLAY
1412
40 Brown dense
g
6
1394
58 Brown dense
FINE TO COARSE SAND 7
138.6
66 END OF
Installed dppe
to 6.0 m. a
steel pro

Mun cipa ity of Clar ngton

SAMPLES
o
=
@ &
a >
- 2
DO 14
DO 28
DO 42
DO
DO 5
8
DO 50

Depth Scale (m)

Dynam ¢ Cone (blows/30cm)
20 40 60 80
| | | |

X Shear Strength (KN/m2)

50 100 150 200
| | | |

() Penetration Resistance
{blows/30cm)

10 30 50 70 90

i | I I | |

Y

O

Da

Figure No.: 8

Method of Boring: Flight-Auger/HS

te: December 7, 2016

Atterberg L mits

10

-

PL LL
-
> < D
—
2
©
Mo sture Content (%) <
30 50 70 90
3
2
’
10
1C
C
L2
©
£
& 38
> c
o
£
©
<
I
]
®
53 =
=
3
Paae: 1of1



Job Number: 1611-S079

Proposed Land
Road and Pebbles

B SOIL

p DESCRIPTION

2

®

>

2

01

145 4 Ground Surface
cm
, oose to very dense
FINE TO MEDIUM SAND
some silt
very dense
SANDY SILT
4

4.0 Brown, dense
FINE TO MEDIUM SA %
some silt

140 4
5.0 END OF BOREHOLE

Number

SAMPLES

()]

E

[ ©

Q >

e,
DO 8

DO 30

DO 62
DO 5

Mun c pal ty of Clarington

Depth Scale (m)

(]

Dynam ¢ Cone (blows/30cm)
20 40 60 80
| | | |
X Shear Strength (kN/m2)

50 100 150 200
| | | |

OP ce

10
|

]

Date:

Figure No.: 9

Method of Boring: Flight-Auger/HS

December 8, 2016

Atterberg L mits

PL
>

LL
<

Moisture Content (%)

10 30
[

5

50 70 90
[ T I |

Paqe:

Water Level

W.L. @ El. 144.8 m and Cave-in @ El. 143.9 m on completion

10of1



Job Number: 1611-S079 oG REH N :10 Figure No.: 10

Project Description: Proposed Land Acquisition

Job Location: Trulls Road and Pebblestone Road, Municipality of Clarington  Method of Boring: Flight-Auger/HS

Drilling Date: December 7, 2016
SAMPLES — Dynamic Cone (blows/30cm} Atterberg leltS
20 40 60 80
= colL % AR PL LL
£ )
c DESCR'PT'ON 8 X Shear Strength (kN/mz) D 5 %
° g g 2 slo 100 150 200 f
m —
> £ 2 g a 2
e > > ! @ (O Penetration Resistance p 3
1N z ~ Z (@] (blows/30¢cm) Moisture Content (%) =
10 30 50 70 10 30 50 70 90
144.1 Ground Surface I R B I
cm 0 K]
1 DO 20 O )
Brown, compact -
FINE TO MEDIUM SAND 1 2
2 DO 20 < v
, compact ) n
- Z
SILT 3 DO 25 o ’
2 B
21 Brown, compact
4 DO 20 15
3
3 ) E
5 DO 26 ) e
E
FINE TO MEDIUM SAND o
some silt 4 s
i}
®
7 -
6 DO 0 =
5
6 4
137.8 7A DO s . 5
1%37(%5 Grey, firm SILTY CLAY 7B DO 8 C
6.6 END OF BOREHOLE
Installed 50 mm @ standpipe 7
to 6.0 m. Mounted with a
steel protective casing.
8
9
10
" Paage: 1 of1




Job Number: 1611-S079 H 11 Figure No.: 11

n: Proposed Land
Is Road and Pebbles Municipality of Clarngton ~ Method of Boring: Flight-Auger/HS
Date: December 7, 2016

SAMPLES . Dynam ¢ Cone (blows/30cm) Atterberg Limits
20 40 60 80
— 3 I ! I | PL LL
= SOIL @ ) o
c DESCRIPTION s X Shear Strength (kN/m?) > 4 2
S o) 2 n 50 100 150 200 =
® 9 2 = I L S s
2 E g g 3 g
Q@ =] > 1 4 Qvr ce S
L P - 2 (@] Mo sture Content (%) =2
10 90 10 30 50 70 90
1443 Ground Surface | |
0.0 25 cm TOPSOIL 0
1 DO 6 C
Brown, oose to compact s
© seto pac weatherec v -%
a
2 po 18 1- _ £
FINE TO MEDIUM SAND 4 - g
some silt _ AW ]
£
3 DO 22 D ( pr
142 2 i
Brown, compact o
SILT 4 DO 1 = ©
M‘ é
2.9 Brown compact 3
p 3 R 3
5 (| 2
FINE TO MEDIUM SAND &
some silt £
N~
140 3 3
40 Brown, dense e
o
FINE TO COARSE SA ®
™ 1? -
6 6 C > z
1393 5
50 END OF BOREHOLE
6
7
8
9

Paae: 1 of1




Job Number: 1611-S079 12 Figure No.: 12

n: Proposed Land
Is Road and Pebbles Municipality of Clarington ~ Method of Boring: Fiight-Auger/HS
Date: December 8, 2016

SAMPLES Atterberg L mits
80
- E ! PL LL
€ SoIL o 5
p DESCRIPTION 8 > 4 >
S 5 g 0 -
‘E}' O e 5 _
3 E &8 3 % g
w z £ Z 0o Mo sture Content (%) 2
Ground Surface 10 30 5 70 90
30 cm TOPSOIL
- with wood and root debris _ DO 1
Brown, compact weathered
2 DO 22 '
FINE TO MEDIUM SAND
some silt
3 DO 22 (
21
SILT 4 DO 3 S
k7
a
29 Brown, compact to very dense 3 7 g
5 c
o
£
©
™
s
FINE TO MEDIUM SAND i}
some s t ®
—
6 ES
5
6
1381 DO {
6.3 END OF
Installed dp pe
to 6.0 m, a 7
steel pro
8
9
10

Paade: 1of1




(5% BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix C

Hydraulic Conductivity

9 xipuaddy



Particle Size Distribution Report

ASTM D422
100 T T R \_ T T T
0
| | | | P | — | | —
? T N (S
o R N e T
| | | | | | I | |
. e S Y
1 1 1 1 1 1 NN 1
o O] L AN \Ek
(NN} 60 I I I I I I I I S ; N
= D] R R ER N
L | | | | | | | | 4
= | | | | | | o NN \
g T T N RN N
2 O] L\ N =
i 40 : : : : : f : i TIN N
o O] REREINiER \ Th \\
3 A - SR HEL A - x
| | | | | | | | |
AR L LA el
20 T T T T T T T T T N
T T TN R
| | | | | | | | | §
10 1 1 1 1 1 1 1 ] -y ==
1 1 1 1 1 1 1 1 T~ Y~ LA
0 1 1 1 1 1 1 1 1 1 = S S s i
100 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
O 0.0 0.0 4.6 3.2 8.3 35.9 36.8 11.2
[] 0.0 0.0 0.2 04 21 74 51.8 38.1
A 0.0 0.0 1.0 0.9 5.7 84.9 4.9 2.6
0.0 0.0 29 18 9.8 30.2 43.2 12.1
LL PL Dg5 D60 D50 D30 D15 D10 Ce Cy
O 0.4702 0.1293 0.0818 0.0311 0.0043 0.0015 5.10 88.35
[] 308 125 0.0471 0.0081 0.0044
A 0.3490 0.2305 0.1981 0.1482 0.1139 0.0990 0.96 2.33
& 0.4108 0.1064 0.0582 0.0174 0.0035
Material Description USCS AASHTO
O Silty sand till, some clay, trace gravel
] Silty clay, trace sand, trace gravel CL A-6(15)
/\ Sand, trace silt, trace clay, trace gravel
<> Sandy silt till, some clay, trace gravel
Project No.  23-469-100 Client: Farewell Heights Landowners Group Inc. Remarks:
Project:  Preliminary Geotechnical Investigation, Trulls Road and Pebblestone Road, Courtice. OF.M.=0.96
OlLocation: BH24-5D SS8 Sample Number: VM-5059 [ FM.=0.14
[Location: BH24-9 SS6 Sample Number: VM-5059 /\F.M.=1.03
/A\Location: BH24-11 SS6 Sample Number: VM-5059 CF.M.=0.81
<lLocation: BH24-12D SS6 Sample Number: VM-5059
Figure 17

Tested By: Helen/Nisha

Checked By: S.Kirupa




Particle Size Distribution Report
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
O 0.0 0.0 0.1 0.8 84 50.0 384 2.3
[] 0.0 0.0 21 3.6 8.6 28.1 39.1 18.5
A 0.0 0.0 0.0 0.0 0.1 175 78.3 4.1
0.0 0.0 0.3 0.0 0.6 18 41.3 56.0
LL PL Dg5 D60 D50 D30 D15 D10 Ce Cy
O 0.3310 0.1142 0.0897 0.0616 0.0440 0.0306 1.08 3.73
[] 18 9 0.3975 0.0852 0.0530 0.0085
A 0.0791 0.0538 0.0468 0.0310 0.0126 0.0074 241 7.23
& 40 16 0.0128 0.0024 0.0015
Material Description USCS AASHTO
O Silty sand, trace clay, trace gravel
] Silty clay till, sandy, trace gravel CL A-4(2)
/\ Silt, some sand, trace clay
<> Silty clay, trace sand, trace gravel CL A-6(24)
Project No.  23-469-100 Client:  Farewell Heights Landowners Group Inc Remarks:
Project:  Fairwell Heights, Courtice, ON
Olocation: BH24-1 SS6 Sample Number: VM-5864
[Location: BH24-3 SS7 Sample Number: VM-5864
/ALocation: BH24-4 SS4 Sample Number: VM-5921
<Location: BH24-4 SS8 Sample Number: VM-5864
Figure 18

Tested By: Helen/Nisha

Checked By: Kirupa




Q Soil eers Ltd.

U.S. BUREAU OF SOILS CLASSIFICATION
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Project: Proposed Land Acquisition
Location: Trulls Road and Pebblestone Road, Municipality of Clarington
Borehole No 1 8
Sample No: 7 5
Depth (m) 6.3 3.2
Elevation 140.5 142.0
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a tr. of sand and some fine sand
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i eers Lid. GRAIN SIZE DISTRIBUTION Reference No: 1611-S079

U.S BUREAU OF SOILS CLASSIFICATION
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Project: Proposed Land Acquisition BH./Sa. 4/5 7/5
Location: Trulls Road and Pebblestone Road, Municipality of Clarington Liquid Limit (%) =
Plastic Limit (%) =
Borehole No: 4 7 Plasticity Index (%) =
Sample No: 5 5 Moisture Content (%)= 16 17
Depth (m) 33 3.3 Estimated Permeability &7
Elevation 1423 417 0t 10t g
Classification of Sample [& Group Symbol] SILT @
some sand and some fine atr. of ~



Soil Engineers Ltd. GRAIN SIZE DISTRIBUTION Reference No: 1611-8079

U.S. BUREAU OF SOILS CLASSIFICATION
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Project: Proposed Land Acquisition
Location: Trulls Road and Pebblestone Road, Municipality of Clarington Liquid Limit (%) = -
Plastic Limit (%)= -
Borehole No: 2 Plasticity Index (%) = -
Sample No: 6 Moisture Content (%)= 18
Depth (m): 4.7 Estimated Permeability -
Elevation 142.4 cm./sec 0! UE
fication of Sample [& Group Symbol] SANDY SILT ¢}
atr. of G



il eers Ltd. GRAIN SIZE ISTRIBUTION Reference No: 1611-S079

US BUREAU OF SOILS CLASSIFICATION
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Location Trulls Road and Pebblestone Road, Municipality of Clarington Liquid Limit (%) =
Plastic Limit (%) =
Borehole No 1 3 Plasticity Index (%) =
Sample No: 2 3 Moisture Content (%) = 19 15
Depth (m) 1.1 1.7 Estimated Permeability &3
Elevation 1457 1458 107 107 °§
Classification of Sample [& Group Symbol] FINE TO MEDIUM SAND o
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