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Legal Notification 
 

This report was prepared by EXP Services Inc. for the exclusive use of Torhill 

Developments Inc. and may not be reproduced in whole or in part, or used or relied upon 

in whole or in part by any party other than Torhill Developments Inc. for any purpose 

whatsoever without the express permission of Torhill Developments Inc. in writing. 

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. 
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1.0 Introduction  

1.1 Introduction 

As requested by Torhill Developments Inc., EXP Services Inc. (EXP) has conducted a slope 
stability assessment in conjunction with the proposed development known as Phase 3 IP 
Park in Cambridge, Ontario, hereinafter referred to as the ‘Site’.  This report summarizes 
the results of the assessment, and provides geotechnical comments and recommendations 
with regards to the slope stability assessment. 

The proposed development is within an area regulated by the Grand River Conservation 
Authority (GRCA).  As a result, consent from the Conservation Authority is required prior to 
establishing the limits of the potential development. 

1.2 Terms of Reference 

The purpose of the assessment was to examine the subsoil and groundwater conditions at 
the site and to determine net developable site and the Recommended Development 
Setback Limit, in accordance with the Ministry of Natural Resources Technical Guide 
Development Setback and the Grand River Conservation Authority guidelines.   

Based on a reconnaissance site visit and borehole drilling on October 26, 2018, and a 
review of soil and groundwater information from the test holes advanced at the site, EXP 
Services Inc. has provided geotechnical comments and recommendations on slope stability 
and Development Setback. 

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.   
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2.0 Methodology 

2.1 Site Reconnaissance 

A site reconnaissance was conducted on November 21, 2018 to examine the condition of 
the slope at the site. The slope profiles (located south of the proposed storm water 
management facility) was reviewed using the 'Slope Stability Rating Chart' (created by 
MNR), which summarizes the site observations and empirically scores various elements of 
the slope profile which contribute to slope stability, to provide an assessment of the potential 
for slope instabilities at the site.  A rating chart was completed at four locations (indicated as 

Cross Sections A-A’ to D-D’ on Drawing 1) throughout the existing slope profile at the site.  
The rating charts for the cross sections examined are provided for review and 
consideration. 

2.2 Field Work 

In addition to the site reconnaissance, multiple boreholes were advanced by EXP as part of 
both a Geotechnical Investigation and Hydrogeological Assessment to provide information 
on the soil stratigraphy.  Boreholes MW18-6 and MW18-7 are located within the vicinity of 
the slope tablelands and were used to model the slope stability in this assessment.  The 
stability of each representative slope section was analyzed by computer methods utilizing 
the Slope/W computer program for the slope profiles.  Soil strength parameters used in the 
analyses were obtained from typical values in literature sources and from the borehole 
investigation carried out by EXP. 

The boreholes were advanced using a locally subcontracted rubber track-mounted drilling 
unit equipped with continuous flight hollow stem augers, soil sampling and soil testing 
equipment.  The boreholes were advanced to depths between 9.1 m and 10.1 m below 
existing grade.  In the boreholes, disturbed soil samples were recovered at depth intervals 
of 0.75 and 1.5 metres using conventional split spoon sampling equipment and Standard 
Penetration Test (SPT) methods.   

During the drilling, the stratigraphy in the borehole was examined and logged in the field by 
EXP geotechnical personnel. 

Following the drilling, 50 mm diameter PVC monitoring wells were installed within boreholes 
MW18-6 and MW18-7.  Details of the monitoring well construction are provided on the 
attached Borehole Logs.  Stabilized water level measurements were taken on Novemeber 
13, 2018.   

Representative samples of the various soil strata encountered at the test location was taken 
to our laboratory in Cambridge for further examination and laboratory classification testing.  
Laboratory testing for this investigation comprised of routine moisture content 
determinations with moisture content results presented on the borehole logs found in 

Appendix A. 

Samples remaining after the classification testing will be stored for a period of three months 
following the date of this report.  After this time, they will be discarded unless prior 

arrangements have been made for longer storage. 
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2.3 Review of Topographic Data 

Topographic mapping provided by JD Barnes Limited and Van Harten Surveying Inc. was 
utilized to create the cross sections for use in establishing the location of the Development 
Setback.  Using engineering judgement and technical experience, various cross sections 
(which are considered to be representative of typical site conditions) have been reviewed. 

Examination of factors of safety using Morgenstern Price methods were carried out and 
analysed by computer methods utilizing the Slope/W computer program.  Soil strength 
parameters used in the analyses were based on our observations and experience with 
similar soil and groundwater conditions, and are consistent with typical values in literature 
sources.  

3.0 Site and Subsurface Conditions 

3.1 Site Description 

Presently, the Site consists of open agricultural fields and a sod farm, with some tree-lined 
edges and treed lots.  The site is located on the east side of Riverbank Drive, the south side 
of Middle Block Road, the north side of Allendale Road and the west side of Fountain Street 
North in Cambridge, Ontario.  An onsite drain is located near the centre of the site and 
connects to the Grand River via a culvert under Riverbank Drive. The lot is generally level 
leading up to the top of slope for the drain, grass covered, with trees and bushes along the 
crest of the slope.  

3.2 Soil Stratigraphy 

The detailed stratigraphy encountered in the test hole is shown in the borehole log found in 

Appendix A, and summarized in the following paragraphs.  It must be noted that 
boundaries of soil indicated in the borehole log are inferred from non-continuous sampling 
and observations during drilling.  These boundaries are intended to reflect transition zones 
for the purposes of geotechnical design and should not be interpreted as exact planes of 
geological change.  

3.2.1 Topsoil 

A 200 to 400 mm thick layer of topsoil was observed at ground surface of the boreholes. 

It should be noted that topsoil quantities should not be established from the information 
provided at the borehole location only.  If required, a more detailed analysis (involving 
shallow test pits) is recommended to accurately quantify the amount of topsoil to be 
removed for construction purposes. 
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3.2.2 Silt 

Underlying the topsoil in Borehole MW18-7, a 0.8 m thick layer of silt was encountered.  
The silt was brown, contained some sand, trace gravel, and was compact (based on an 
SPT N Value of 12 blows per 300 mm split spoon sampler penetration).  Laboratory testing 
of the silt revealed an in situ moisture content of 16 percent, indicative of moist conditions.   

3.2.3 Glacial Till 

Beneath the surficial layers, a till was encountered at Boreholes MW18-6 and MW18-7.  
This till was noted to range in composition from silt to clayey silt.  In general, the till was 
noted to be brown becoming grey with depth and trace sand and gravel.  The compactness 
condition of the till is typically stiff to hard/very dense, based on based on Standard 
Penetration Test (SPT) N-values of 4 to 23 blows.  The in situ moisture content of the till 
ranges from 9 to 15 percent, indicating moist conditions. 

3.2.4 Sand 

Below the glacial till in Borehole MW18-6 was a layer of sand.  The sand was, containing 
some silt, gravel, and occasional cobbles.  The compactness condition of the sand is very 
dense based on an SPT N Value of 68, and moist (in situ moisture content of 10 percent).   

3.3 Groundwater Conditions 

Details of the groundwater conditions observed within the boreholes are provided on the 
attached borehole logs.  Measurements of the water levels and moisture contents of 
selected samples are also recorded on the attached borehole logs. 

Groundwater was measured in MW18-6 at 7.1 m bgs within the lower sand stratum.  In 
borehole MW18-7, groundwater was measured at 0.59 m bgs, and appears to be located 
within the silt till with some sand layer. 

The depth to the groundwater table may vary in response to climatic or seasonal conditions, 
and, as such, may differ with high levels occurring in wet seasons.  Capillary rise effects 
should also be anticipated in fine-grained soil deposits.  
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4.0 Slope Stability  

Four (4) cross sections, designated as Cross Section A-A’ to Cross Section D-D’ inclusive, 
were drawn using the provided topographic plan. The four cross section locations are 

shown on Drawing 1 and the profiles are provided on Drawings 2 to 5. 

Based on the profiles, the inclination of the slope ranged approximately from 2.6H:1V to 
5.8H:1V. The top of slope was defined when a slope inclination changes from 4H:1V to 
flatter. 

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, moderate depth and 
deep rotational failures, occasionally 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 used were conservative 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: 

Soil Type Density (kN/m3) Cohesion (kPa) 
Angle of Internal 

Friction (°) 

Silt Till 22.0 2 32 

Clayey Silt Till 21.5 8 30 

Sand 21.0 0 34 

In order to determine a stable slope, a minimum factor of safety of 1.40 was used during the 
computerized stable slope analyses.  The following table from the MNR Technical Guide 
provides guidance on how to select a minimum factor of safety based on the intended land 
use above or below the slope. 
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Table 2 – Design Minimum Factor of Safety 

 

Table obtained from page 60 of MNR Technical Guide – River and Stream Systems: Erosion Hazard Limit 

Two (2) cross sections were assessed, Cross Section B-B’ and Cross Section C-C’.  The 

two cross section locations are shown on Drawing 1 and the profiles are provided on 

Drawings 3 and 4.  The failures at the cross sections consisted of shallow and moderate 
depth rotational failures.  After completing the computerized stable slope analysis on each 
cross section, the minimum calculated factors of safety (FOS) under the existing conditions 
was 1.75 at Cross Section B-B’ and 1.70 at Cross Section C-C’.  These FOS are an 
indication of safe slope conditions.  All failure modes for the two profiles were above the 
recommended minimum FOS value of 1.40.  Summarized results are provided in the 
following table: 

Table 3 - Summary of Pertinent Slope Stability Analyses 

Cross Section 

Condition 
Description of Failure Mode 

Computed Factor 

of Safety 

Slope Section, B-B’: Shallow Depth Failure (< 2 m deep) 2.82 

Slope Section, B-B’: Moderate Depth Failure (2-4 m deep) 2.56 

Slope Section, C-C’: Shallow Depth Failure (< 2 m deep) 2.20 

Slope Section, C-C’: Moderate Depth Failure (2-4 m deep) 2.59 

The soil conditions encountered in the boreholes comprise of natural compact to very 
dense/hard silt till underlain by very dense sand deposits. 
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Based on EXP’s analyses of the existing soil conditions and site slopes, the slopes at the 
site have a factor of safety in excess of 1.40.  The existing slopes evaluated are considered 
to be stable from these analyses and no additional stable slope allowance is required, then 
the existing top of slope defined in Section 4 is considered as a long term stable top of 
slope  

4.2 Toe Erosion Allowance 

Where detailed slope stability analyses have not been carried out, the Natural Hazards 
Manual by Ministry of Natural Resources indicates that a minimum toe erosion allowance of 
1 m is recommended where the bankfull width is less than 5 metres and no evidence of 
active erosion is present. 

At present, there is very little water in the creek.  When water is present, the watercourse is 
marshy in nature, with very low velocity water rather than a stream condition with higher 
water flow velocities.  Signs of active erosion along the watercourse are not present.  Since 
this watercourse contains intermittent and typically low-velocity flows, an erosion allowance 
of 5 m is generally considered to be appropriate along the base of this slope. 

The surficial soils on the face of the slope also experience minor long-term erosion due to 
weathering (wetting/drying and freezing/thawing cycles).  The extent of potential erosion 
damage is a function of the competence of the natural subgrade soils, the type and quality 
of vegetative cover, and the frequency with which the slope is subject to erosive forces.  
Serious erosion of the soil on the face of the slope could be caused by run-off water 
washing over the face of the slope (such as tile drains or redirected surface water which is 
directed onto existing slopes), as well as human disturbance, both of should be minimized 
where possible. 

4.3 Emergency Access Allowance 

The Emergency Access Allowance as specified in Section 3.4 of the MNR Technical Guide 
is a distance of 6 m from the top of the slope.  This allowance is required in order to provide 
access for repairs to the slope from the top of the slope.  EXP recommends that a distance 
of 6 m for the erosion access allowance be provided on the table land.  No new permanent 
structures should be constructed within the 6 m of the erosion hazard limit. 

4.4 Erosion Hazard Limit 

Based on the preceding sections, the erosion hazard limit (Recommended Development 
Limit Setback) is 6.0 m from top of existing slope (where a slope inclination changes from 
4H:1V to flatter). The Development Setback along with the existing top of slope is shown on 

Drawings 1 to 5 where appropriate.  
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4.5 Additional Comments  

It is understood that a storm water management pond is to be constructed within the table 
lands adjacent the onsite slopes. Based on the proposed location of the storm water 
management pond no impact is anticipated to the existing onsite slopes.  

The base of the stormwater management pond should be set beyond or below a line of 2 
horizontal to 1 vertical (2H:1V) from the toe of the site slopes and outside of the Erosion 
Hazard Limit which is identified on the drawings.  The Cross Sections and Site Plan help 
identify the location of this line.  EXP should review the founding elevations for the proposed 
development to confirm that this requirement is met. 

In the vicinity of the proposed inlet/outlet structures, culverts and/or pipes should be 
carefully backfilled with excavated silt or glacial till soils.  No bearing problems are 
anticipated for flexible or rigid pipes founded on the native deposits or compacted onsite 
soils.  The backfill should be in intimate contact with complete circumference of the pipe.  In 
places where proper compaction may be difficult to achieve, lean concrete backfill should be 
used. 

It is understood that the outlet from the pond will be directed towards the existing culvert at 
the southwest corner of the site, through both pipe and overland flow down a controlled 
channel. 

The outlet channel should be designed with erosion protection such as a geogrid product 
(Flexamat or Scourstop) or rip-rap. 

Rip-rap material should comprise of sound limestone and free of inclusions.  It is 
recommended that the rip-rap have a nominal size of 200 mm (8 inches) and be placed with 
a minimum overall thickness of 600 mm.  The subgrade should be stripped of topsoil, and 
covered with a non-woven geotextile. 

During the construction of the SWM Pond and associated infrastructure, it is recommended 
that inspection and in situ density be conducted as well as soil sampling, laboratory testing 
and monitoring of fill placement.  Full-time geotechnical supervision is recommended. 

An existing drainage ditch along the eastern portion of the slope crest was observed to be 
directing overland flow to the creek. The site should be graded such that surface water is 
directed away from the slope, to limit the amount of uncontrolled surface water flow over the 
face of the slope, which can contribute to surficial erosion damage to the slope surface.   

Spoils from any excavation should be removed from the site.  Excavated soils should not be 
placed over the table land near the crest of slope, unless the soil is placed as engineered 
structural fill.  No net surcharge should be placed on the slope. 

During construction, stockpiles of materials, supplies and construction debris should be 
located away from the slope crest.  Additional loading from stockpiled materials should be 
avoided in proximity to the slope crest. 
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Debris littering the slope should be removed and vegetation on the slope should be 
maintained.  A program of plantation where appropriate, including deciduous trees and 
deep-rooted vegetation is preferred. 

Any bare spot or cracks observed at the slope should be revegetated. 

A regular maintenance program should be implemented such as tree preservation, grading, 
and drainage control.  
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5.0 General Comments 

The information presented in this report is based on a limited investigation designed to 
provide information to support an assessment of the current slope conditions within the 
subject property.  The conclusions and recommendations presented in this report reflect site 
conditions existing at the time of the investigation.  Consequently, during the future 
development of the property, conditions not observed during this investigation may become 
apparent.  Should this occur, EXP Services Inc. should be contacted to assess the situation, 
and the need for additional testing and reporting.  EXP has qualified personnel to provide 
assistance in regards to any future geotechnical and environmental issues related to this 
property. 
 
Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our 
clients, with the usual thoroughness and competence of the engineering profession.  No 
other warranty or representation, either expressed or implied, is included or intended in this 
report. 
 
The comments given in this report are intended only for the guidance of design engineers.  
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 
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. 
 

This report was prepared for the exclusive use of Torhill Developments Inc. and may not 
be reproduced in whole or in part, without the prior written consent of EXP, or used or relied 
upon in whole or in part by other parties for any purposes whatsoever.  Any use which a 
third party makes of this report, or any part thereof, 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 report. 

We trust this report is satisfactory for your purposes.  Should you have any questions, 
please do not hesitate to contact this office. 
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Appendix A – Borehole Logs
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NOTES ON SAMPLE DESCRIPTIONS 

1.  All descriptions included in this report follow the 'modified' Massachusetts Institute of Technology 
(M.I.T.) soil classification system.  The laboratory grain-size analysis also follows this classification 
system.  Others may designate the Unified Classification System as their source; a comparison of the 
two is shown for your information.  Please note that, with the exception of those samples where the 
grain size analysis has been carried out, all samples are classified visually and the accuracy of the 
visual examination is not sufficient to differentiate between the classification systems or exact grain 
sizing.  The M.I.T. system has been modified and the EXP classification includes a designation for 
cobbles above the 75 mm size and boulders above the 200 mm size. 

 
2.  Fill: Where fill is designated on the borehole log, it is defined as indicated by the sample recovered 

during the boring process.  The reader is cautioned that fills are heterogeneous in nature and variable 
in density or degree of compaction.  The borehole description therefore, may not be applicable as a 
general description of the site fill material.  All fills should be expected to contain obstructions such as 
large concrete pieces or subsurface basements, floors, tanks, even though none of these obstructions 
may have been encountered in the borehole.  Since boreholes cannot accurately define the contents of 
the fill, test pits are recommended to provide supplementary information.  Despite the use of test pits, 
the heterogeneous nature of fill will leave some ambiguity as to the exact and correct composition of 
the fill.  Most fills contain pockets, seams, or layers of organically contaminated soil.  This organic 
material can result in the generation of methane gas and/or significant ongoing and future settlements.  
The fill at this site has been monitored for the presence of methane gas and the results are recorded 
on the borehole logs.  The monitoring process neither indicates the volume of gas that can be 
potentially generated or pinpoints the source of the gas.  These readings are to advise of a potential or 
existing problem (if they exist) and a detailed study is recommended for sites where any explosive 
gas/methane is detected.  Some fill material may be contaminated by toxic waste that renders the 
material unacceptable for deposition in any but designated land fill sites; unless specifically stated, the 
fill on the site has not been tested for contaminants that may be considered hazardous.  This testing 
and a potential hazard study can be carried out if you so request.  In most residential/commercial areas 
undergoing reconstruction, buried oil tanks are common, but not detectable using conventional 
geotechnical procedures. 

 

3.  Glacial Till: The term till on the borehole logs indicates that the material originates from a geological 
process associated with glaciation.  Because of this geological process, the till must be considered 
heterogeneous in composition and as such, may contain pockets and/or seams of material such as 
sand, gravel, silt or clay.  Till often contains cobbles (75 to 200 mm in diameter) or boulders (greater 
than 200 mm diameter) and therefore, contractors may encounter them during excavation, even if they 
are not indicated on the borehole logs.  It should be appreciated that normal sampling equipment can 
not differentiate the size or type of obstruction.  Because of the horizontal and vertical variability of till, 
the sample description may be applicable to a very limited area; therefore, caution is essential when 
dealing with sensitive excavations or dewatering programs in till material. 
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Sheet 1 of 1

1) Borehole interpretation requires assistance by EXP before use by others.
Borehole Logs must be read in conjunction with EXP Report
KCH-00249478-B0.

2) bgs denotes below ground surface.
3) No significant methane gas concentration was detected upon completion of

drilling.
4) * Denotes: 50 blows before 150 mm sampler spoon penetration.
5) Water Level Readings:

CU Consolidated Undrained Triaxial
CD Consolidated Drained Triaxial

K Lab Permeability
P Field Permeability

 Unit Weight

C Consolidation

AS Auger Sample

S Sieve Analysis
H Hydrometer
G Specific Gravity

OTHER TESTS

Rock Core (eg. BQ, NQ, etc.)
ST Shelby TubeSS Split Spoon

SAMPLE LEGEND

Artesian (see Notes)MeasuredApparent
WATER LEVELS

DS Direct Shear

VN Vane Sample

UU Unconsolidated Undrained Triaxial
UC Unconfined Compression
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Appendix B – Slope Stability Rating Charts 



Slope Stability Rating Chart  A-A’ 

Geotechnical Principles for Stable Slopes 

Ontario Ministry of Natural Resources             _______________________ 

 

Site Location:  IP Park Phase 3 

Town/City:  Cambridge, Ontario 

 

Project No.:  LON-00015164-IT 

Inspection Date:  November 22, 2018 

Weather: Sunny -12 °C 

 

Slope Inclination 

degrees or less (3H:1V or flatter) 

to 28 degrees (2H:1V to 3H:1V) 

degrees or more (steeper than 2H:1V) 

Rating Value 

 

0 

6 

16 

Slope 

Rating 

0 

 

 

Soil Stratigraphy 

shale / limestone 

sand, gravel 

till 

clay, silt 

fill 

leda clay 

 

0 

6 

9 

12 

18 

24 

 

 

 

9 

 

Seepage from Slope Face 

none, or near bottom only 

near mid-slope only 

near crest only, or from several levels 

 

0 

6 

12 

 

0 

Slope Height 

2 m or less 

2.1 to 5 m 

5.1 to 10 m 

more than 10 m 

 

0 

2 

4 

8 

 

 

2 

 

 

Vegetation Cover on Slope Face 

well vegetated: heavy shrubs or forested with mature trees 

light vegetation: grass, weeds, occasional trees, shrubs 

no vegetation: bare 

 

0 

4 

8 

 

0 

 

 

Table Land Drainage 

table land flat, no apparent drainage over slope 

minor drainage over slope, no active erosion 

drainage over slope, active erosion, gullies 

 

0 

2 

4 

 

 

2 

 

Proximity of Watercourse to Slope Toe 

             15 m or more from slope toe 

             Less than 15 m from slope toe 

 

0 

6 

 

0 

 

Previous Landslide Activity 

No 

Yes 

 

0 

6 

 

0 

Slope Instability Rating  13 

 
Low Potential           < 24      Site Inspection only, confirmation, report letter 
Slight Potential        25-35     Site Inspection and surveying, preliminary study, detailed report 
Moderate Potential   > 35      BH Investigation, piezometers, lab tests, surveying, detailed report 

 

Notes: 
Is there is a water body (stream, creek, river, pond, bay, lake) at the toe of slope?  No 
If YES - the potential for toe erosion and undercutting should be evaluated in detail. 

 



Slope Stability Rating Chart  B-B’ 

Geotechnical Principles for Stable Slopes 

Ontario Ministry of Natural Resources             _______________________ 

 

Site Location:  IP Park Phase 3 

Town/City:  Cambridge, Ontario 

 

Project No.:  LON-00015164-IT 

Inspection Date:  November 22, 2018 

Weather: Sunny -12 °C 

 

Slope Inclination 

degrees or less (3H:1V or flatter) 

to 28 degrees (2H:1V to 3H:1V) 

degrees or more (steeper than 2H:1V) 

Rating Value 

 

0 

6 

16 

Slope 

Rating 

0 

 

 

Soil Stratigraphy 

shale / limestone 

sand, gravel 

till 

clay, silt 

fill 

leda clay 

 

0 

6 

9 

12 

18 

24 

 

 

 

9 

 

Seepage from Slope Face 

none, or near bottom only 

near mid-slope only 

near crest only, or from several levels 

 

0 

6 

12 

 

0 

Slope Height 

2 m or less 

2.1 to 5 m 

5.1 to 10 m 

more than 10 m 

 

0 

2 

4 

8 

 

 

 

4 

 

Vegetation Cover on Slope Face 

well vegetated: heavy shrubs or forested with mature trees 

light vegetation: grass, weeds, occasional trees, shrubs 

no vegetation: bare 

 

0 

4 

8 

 

0 

 

 

Table Land Drainage 

table land flat, no apparent drainage over slope 

minor drainage over slope, no active erosion 

drainage over slope, active erosion, gullies 

 

0 

2 

4 

 

 

 

4 

Proximity of Watercourse to Slope Toe 

             15 m or more from slope toe 

             Less than 15 m from slope toe 

 

0 

6 

 

0 

 

Previous Landslide Activity 

No 

Yes 

 

0 

6 

 

0 

Slope Instability Rating  17 

 
Low Potential           < 24      Site Inspection only, confirmation, report letter 
Slight Potential        25-35     Site Inspection and surveying, preliminary study, detailed report 
Moderate Potential   > 35      BH Investigation, piezometers, lab tests, surveying, detailed report 

 

Notes: 
Is there is a water body (stream, creek, river, pond, bay, lake) at the toe of slope?  No 
If YES - the potential for toe erosion and undercutting should be evaluated in detail. 

 



Slope Stability Rating Chart  C-C’ 

Geotechnical Principles for Stable Slopes 

Ontario Ministry of Natural Resources             _______________________ 

 

Site Location:  IP Park Phase 3 

Town/City:  Cambridge, Ontario 

 

Project No.:  LON-00015164-IT 

Inspection Date:  November 22, 2018 

Weather: Sunny -12 °C 

 

Slope Inclination 

degrees or less (3H:1V or flatter) 

to 28 degrees (2H:1V to 3H:1V) 

degrees or more (steeper than 2H:1V) 

Rating Value 

 

0 

6 

16 

Slope 

Rating 

 

6 

 

Soil Stratigraphy 

shale / limestone 

sand, gravel 

till 

clay, silt 

fill 

leda clay 

 

0 

6 

9 

12 

18 

24 

 

 

 

9 

 

Seepage from Slope Face 

none, or near bottom only 

near mid-slope only 

near crest only, or from several levels 

 

0 

6 

12 

 

0 

Slope Height 

2 m or less 

2.1 to 5 m 

5.1 to 10 m 

more than 10 m 

 

0 

2 

4 

8 

 

 

 

4 

 

Vegetation Cover on Slope Face 

well vegetated: heavy shrubs or forested with mature trees 

light vegetation: grass, weeds, occasional trees, shrubs 

no vegetation: bare 

 

0 

4 

8 

 

0 

 

 

Table Land Drainage 

table land flat, no apparent drainage over slope 

minor drainage over slope, no active erosion 

drainage over slope, active erosion, gullies 

 

0 

2 

4 

 

 

 

4 

Proximity of Watercourse to Slope Toe 

             15 m or more from slope toe 

             Less than 15 m from slope toe 

 

0 

6 

 

 

6 

Previous Landslide Activity 

No 

Yes 

 

0 

6 

 

0 

Slope Instability Rating  29 

 
Low Potential           < 24      Site Inspection only, confirmation, report letter 
Slight Potential        25-35     Site Inspection and surveying, preliminary study, detailed report 
Moderate Potential   > 35      BH Investigation, piezometers, lab tests, surveying, detailed report 

 

Notes: 
Is there is a water body (stream, creek, river, pond, bay, lake) at the toe of slope?  No 
If YES - the potential for toe erosion and undercutting should be evaluated in detail. 

 



Slope Stability Rating Chart  D-D’ 

Geotechnical Principles for Stable Slopes 

Ontario Ministry of Natural Resources             _______________________ 

 

Site Location:  IP Park Phase 3 

Town/City:  Cambridge, Ontario 

 

Project No.:  LON-00015164-IT 

Inspection Date:  November 22, 2018 

Weather: Sunny -12 °C 

 

Slope Inclination 

degrees or less (3H:1V or flatter) 

to 28 degrees (2H:1V to 3H:1V) 

degrees or more (steeper than 2H:1V) 

Rating Value 

 

0 

6 

16 

Slope 

Rating 

0 

 

 

Soil Stratigraphy 

shale / limestone 

sand, gravel 

till 

clay, silt 

fill 

leda clay 

 

0 

6 

9 

12 

18 

24 

 

 

 

9 

 

Seepage from Slope Face 

none, or near bottom only 

near mid-slope only 

near crest only, or from several levels 

 

0 

6 

12 

 

 

6 

Slope Height 

2 m or less 

2.1 to 5 m 

5.1 to 10 m 

more than 10 m 

 

0 

2 

4 

8 

 

 

2 

 

 

Vegetation Cover on Slope Face 

well vegetated: heavy shrubs or forested with mature trees 

light vegetation: grass, weeds, occasional trees, shrubs 

no vegetation: bare 

 

0 

4 

8 

 

0 

 

 

Table Land Drainage 

table land flat, no apparent drainage over slope 

minor drainage over slope, no active erosion 

drainage over slope, active erosion, gullies 

 

0 

2 

4 

 

 

 

4 

Proximity of Watercourse to Slope Toe 

             15 m or more from slope toe 

             Less than 15 m from slope toe 

 

0 

6 

 

 

6 

Previous Landslide Activity 

No 

Yes 

 

0 

6 

 

0 

Slope Instability Rating  27 

 
Low Potential           < 24      Site Inspection only, confirmation, report letter 
Slight Potential        25-35     Site Inspection and surveying, preliminary study, detailed report 
Moderate Potential   > 35      BH Investigation, piezometers, lab tests, surveying, detailed report 

 

Notes: 
Is there is a water body (stream, creek, river, pond, bay, lake) at the toe of slope?  No 
If YES - the potential for toe erosion and undercutting should be evaluated in detail. 

 



Client:  Torhill Developments Inc. 
Project Name:  Phase 3 IP Park, Cambridge, ON 
Project Number:  KCH-00249478-AO 
Date:  January 2019 

 

 
  

Appendix C – Stable Slope Analyses 
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Appendix D – Limitations and Use of Report  
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LIMITATIONS AND USE OF REPORT 

BASIS OF REPORT 

This report (“Report”) is based on site conditions known or inferred by the geotechnical investigation undertaken as 
of the date of the Report. Should changes occur which potentially impact the geotechnical condition of the site, or if 
construction is implemented more than one year following the date of the Report, the recommendations of exp may 
require re-evaluation.  

The Report is provided solely for the guidance of design engineers and on the assumption that the design will be in 
accordance with applicable codes and standards. Any changes in the design features which potentially impact the 
geotechnical analyses or issues concerning the geotechnical aspects of applicable codes and standards will 
necessitate a review of the design by exp. Additional field work and reporting may also be required.  

Where applicable, recommended field services are the minimum necessary to ascertain that construction is being 
carried out in general conformity with building code guidelines, generally accepted practices and exp’s 
recommendations. Any reduction in the level of services recommended will result in exp providing qualified opinions 
regarding the adequacy of the work. exp can assist design professionals or contractors retained by the Client to 
review applicable plans, drawings, and specifications as they relate to the Report or to conduct field reviews during 
construction.   
 
Contractors contemplating work on the site are responsible for conducting an independent investigation and 
interpretation of the borehole results contained in the Report. The number of boreholes necessary to determine the 
localized underground conditions as they impact construction costs, techniques, sequencing, equipment and 
scheduling may be greater than those carried out for the purpose of the Report.   
 
Classification and identification of soils, rocks, geological units, contaminant materials, building envelopment 
assessments, and engineering estimates are based on investigations performed in accordance with the standard of 
care set out below and require the exercise of judgment. As a result, even comprehensive sampling and testing 
programs implemented with the appropriate equipment by experienced personnel may fail to locate some conditions. 
All investigations or building envelope descriptions involve an inherent risk that some conditions will not be detected.  
All documents or records summarizing investigations are based on assumptions of what exists between the actual 
points sampled. Actual conditions may vary significantly between the points investigated. Some conditions are 
subject to change over time. The Report presents the conditions at the sampled points at the time of sampling.  
Where special concerns exist, or the Client has special considerations or requirements, these should be disclosed to 
exp to allow for additional or special investigations to be undertaken not otherwise within the scope of investigation
conducted for the purpose of the Report. 

 

RELIANCE ON INFORMATION PROVIDED 
 
The evaluation and conclusions contained in the Report are based on conditions in evidence at the time of site 
inspections and information provided to exp by the Client and others. The Report has been prepared for the specific 
site, development, building, design or building assessment objectives and purpose as communicated by the Client.  
exp has relied in good faith upon such representations, information and instructions and accepts no responsibility for 
any deficiency, misstatement or inaccuracy contained in the Report as a result of any misstatements, omissions, 
misrepresentation or fraudulent acts of persons providing information. Unless specifically stated otherwise, the 
applicability and reliability of the findings, recommendations, suggestions or opinions expressed in the Report are 
only valid to the extent that there has been no material alteration to or variation from any of the information provided 
to exp. 
 

STANDARD OF CARE 
 
The Report has been prepared in a manner consistent with the degree of care and skill exercised by engineering 
consultants currently practicing under similar circumstances and locale.  No other warranty, expressed or implied, is 
made. Unless specifically stated otherwise, the Report does not contain environmental consulting advice. 
 

COMPLETE REPORT 
 
All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment form
part of the Report. This material includes, but is not limited to, the terms of reference given to exp by its client 
(“Client”), communications between exp and the Client, other reports, proposals or documents prepared by exp for 
the Client in connection with the site described in the Report. In order to properly understand the suggestions, 
recommendations and opinions expressed in the Report, reference must be made to the Report in its entirety. exp is 
not responsible for use by any party of portions of the Report. 
  


