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Legal Notification

This report was prepared by exp Services Inc. for the account of Strathroy Turf Farm
Ltd.

Any use which a third party makes of this report, or any reliance on or decisions to be
made based on it, are the responsibility of such third parties. Exp Services Inc. accepts
no responsibility for damages, if any, suffered by any third party as a result of decisions
made or actions based on this project.



Slope Assessment 3
Kettle Creek Golf and Country Club Development = ex i
LON-0013222-SA

Table of Contents

1. Introduction
1.2 TEIMS Of REIEIENCE «..eeeeeeee ettt eaeas

2.0 Site and Subsurface Conditions

3.1 SIte DESCIIPLION ..ceiiiiieeeeieee ettt
3.2 SOIl SEratigraphy........oovviiiiiiiiie
3.4 Sit€ RECONNAISSANCE ....iivniiiniii i eee et e et e et e e et e et e et s et e et e eaneeans
4.0 Slope Stability
4.1 Stable SIope GEOMELIY .......covviiiiiiiiiieieeeeee e
4.2 Erosion ACCESS AlIOWANCE ......ccuniiiiiieie e
4.3 Erosion Hazard LiMit..........eveeiieiii et e e s s s e e e
4.4 BUIldING FACE LiNE.. ..
4.5 AdAItioNal COMMENES ...cuniiiiie e e e e e e aaas

5.0 General Comments
Drawings
Appendix A - MOECC Well Records




Slope Assessment oo
Kettle Creek Golf and Country Club Development ex !
LON-0013222-SA

1. Introduction

As requested, exp Services Inc. (exp) has conducted a slope assessment at 320
Carlow Road, Port Stanley, Ontario. It is understood that a new development is planned
for this site. The new development will be consisted of dwelling units. The units will
cover entire site and will also run along toe of slope from east and north sides.

This report summarizes the results of the assessment, and provides geotechnical
comments and recommendations with regards to the slope assessment.

1.2 Terms of Reference
Authorization to proceed with this investigation was received from the Client.

The purpose of the assessment was to determine the recommended Development
Setback Limit.

Based on MOECC well records and an additional reconnaissance site visit on April 6,
2017, this report provides geotechnical comments and recommendations on slope
stability and recommended Development Setback Limit.

This report is provided on the basis of the terms of reference presented above, and on
the assumption that the design will be in accordance with applicable codes and
standards. If there are any changes in the design features relevant to the geotechnical
analyses, or if any questions arise concerning geotechnical aspects of the codes and
standards, this office should be contacted to review the design.

The information in this report in no way reflects on the environmental aspects of the soil.
Should specific information in this regard be needed, additional testing may be required.
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2.0 Site and Subsurface Conditions

3.1 Site Description

The Kettle Creek Golf and Country Club is located on the west side of Carlow Road
between George Street and Lake Line in Port Stanley, Ontario. The site is
approximately 13 hectares in size and about square in shape. It is bounded to the north
and east by vegetated slope, south and west by agricultural land. The site is relatively
flat and the majority of the site is used as a Golf Course.

3.2  Soil Stratigraphy

The detailed stratigraphy encountered in the MOECC well records is detailed in the well
logs found in Appendix A, and summarized in the following paragraphs.

Based on the well records, the soils within the height of the slope and below the toe are
consisted mainly from clayey and sandy soils. These soils were alternately deposited
with thicker layers of clay compared to the sandy layers. Seepage groundwater were
recorded within the sandy soils at depths.

34 Site Reconnaissance

A slope review survey was carried out on April 6, 2017. The survey included detailed
observations such as slope height and inclination, soil type, the presence and location of
seepage zones, vegetative cover, overland drainage, and evidence of previous
instability or landslide activity.

At the time of the investigation, the slope surface is a well vegetated with heavy shrubs
and trees. No drainage over slope except few seepage zones at lower portion of the
slope, landslide or erosion activities were observed. Bare or exposed areas were not
observed to indicate areas of slumping or slippage in the face of the slope. Few tilted
trees were observed. Selected photos for the slopes along the north and east borders of
the site are presented below.
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Photograph 1:

Looking to the east and northeast of the
property from toe of slope.

Photograph 2:

Looking north to top of slope located along the
north property line.

Photograph 3:

Looking to slope face along the north property
line.
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Photograph 4:

Looking down along the slope face at the east
property line.

Photograph 5:

Water standing at toe of the north slope due to
seepage from the face of the slope.

4.0 Slope Stability

4.1 Stable Slope Geometry

The stability of the existing slope was investigated for a number of different Factors of
Safety (FOS). The various types of failures resulting include shallow slumping failures,
medium depth rotational failures near the crest of the slope, and deep rotational failures
through the entire height of the slope. The analyses were undertaken by computer
methods utilizing the Slope/W computer program for select slope profiles.

The soil parameters and water conditions found in the MOECC well records were used
to build in an added safety factor for the analyses. The following table summarizes the
parameters for the predominant soils which were used in exp’s evaluation of the stable
slope configuration:
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: : . Angle of Internal
Soil Type Density Cohesion Eriction
Clayey Soils 18 kN/m? 5 kPa 27°
Sandy Soils 19 kN/m3 0 kPa 30°

Three (3) profiles, designated as Sections A-A, B-B and C-C, were drawn for the slopes
that are located along the north and east property lines. The cross-section locations are
shown on Drawing No. 1 and the profiles provided on Drawing Nos. 2, 3 and 4. The top
and toe of slope is typically defined by the point where the slope inclination becomes
gentler than 3H:1V. Worst slope gradient was found at Section B-B’; therefore, slope
analysis was only undertaken at section B-B’ by computer methods utilizing the Slope/W
computer program. Slope at section B -B’ has gradients ranged from about 0.6H:1V to
1.3H:1V while sections A-A’ and C-C’ have gradients ranged between 1.1H:1V and
1.3H:1V. The failure at cross section B-B’ was shallow slumping failures and medium
depth rotational failures with factor of safety ranged from 0.7 to 1.1. Those numbers are
based on the bare slope surface but would be greater when it is covered with
vegetation. The vegetation will reinforce soils and increase its shear strength.
Furthermore, based on the slope reconnaissance there is no any evidence of land
sliding observed which support our belief.

Whatever the slope/W results yield, it is recommended, based on the engineering
judgment, that a slope stable allowance should be considered. The slope stable
allowance should be equal to “D” but not less than Toe Access Allowance (5.0 m). “D”
is a distance from existing or determined toe of slope and should be equal half of slope
height but need not exceed 4.5 m.

For a slope steeper than 1H:1V, the slope stable allowance is a distance from a
determined/considered toe while for a slope with gradient between 1 to 3H:1V, the slope
stable allowance is a distance from an existing toe.

The determined/considered toe could be defined by drawing a plane tangent to the
slope at an angle of 45° to the horizontal. The point at which the plane intersects the
ground surface is considered the toe. The above was illustrated on Drawings 2, 3 and 4.

4.2 Erosion Access Allowance

When buildings are planned to be constructed at toe of slope, Erosion Access
Allowance is required. This allowance is required in order to provide access for repairs
to the slope from the top of the slope. Exp recommends that 5.0 m for the erosion
access allowance be provided at the toe of the slope. No permanent structures should
be constructed within the 5.0 m of the erosion access allowance.

4.3 Erosion Hazard Limit

The Erosion Hazard Limit (Recommended Development Limit Setback) for construction
at toe of the slope could be defined by the sum of the Stable Safe Slope plus the

5
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Erosion Access Allowance. The table below summarizes the two components and the
total distance back from the existing toe of slope to the Recommended Development
Limit Setback.

Erosion Hazard Allowance from Toe of

Stable Slope Erosion Access Slope to Property Line
i Allowance Allowance,
Ciress Seeien (Development Setback)
m m
m
A-A’, B-B’and C-C’ NR 5.0 5.0

NR: not required.

The Recommended Development Setback Limit is shown on Drawing No.s 1, 2, 3
and 4.

4.4 Building Face Line

Since the slope is covered with tall and mature trees, it is recommended that the face
line of the proposed residential units should be located at distance not less than height
of the nearest tree line covered the slope face. This was illustrated on Drawings 2, 3 and
4.

4.5 Additional Comments
The vegetation on the slope should be maintained and no tree removal is allowed.
The site should be graded such that surface water is directed away from the slope.

Groundwater seepage from the slope surface should be collected at the toe and
directed to daylight.

Water from downspouts and perimeter weeping tile etc. should be collected in a
controlled manner and directed away from the slope.

Additional loading should be avoided in proximity to the slope crest.

5.0 General Comments

The comments given in this report are intended only for the guidance of design
engineers; and should be read in conjunction with the complete package of design
documents, when used during construction.

The number of test holes required to determine the localized underground conditions
between test holes affecting construction costs, techniques, sequencing, equipment,
scheduling, etc. would be much greater than has been carried out for design purposes.
Contractors bidding on or undertaking the works should in this light, decide on their own
investigations, as well as their own interpretations of the factual borehole results, so that

6
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they may draw their own conclusions as to how the subsurface conditions may affect
them.

Exp Services Inc. should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented.
If not afforded the privilege of making this review, exp Services Inc. will assume no
responsibility for interpretation of the recommendations in this report. In the event that
variations in soil or groundwater conditions are encountered onsite, it is recommended
that exp be contacted to review the findings and confirm the suitability of
recommendations provided in this report.

We trust that this report is satisfactory to your present requirements and we look
forward to assisting you in the completion of this project. Should you have any
guestions, please contact the office at your convenience.
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Appendix A - MOECC Well Records
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