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Further to your request and authorization, Paterson Group (Paterson) completed a site
visit on November 4, 2025, in the presence of the client’s representative, and prepared
the current memorandum to provide a slope stability assessment for the proposed
residential development to be located at the aforementioned site.

1.0 Proposed Development

Based on preliminary information provided by the client and available site plan, it is
understood that the proposed residential development will consist of residential dwellings
with associated roadways, driveways, and landscaped areas. It is also anticipated that
the proposed development will be privately serviced by septic systems.

2.0 Existing Site Conditions

Based on our site visit conducted on November 4, 2025, the site consists of undeveloped
land predominantly covered with tall grass and several mature trees. A slope traverses
the subject site in a north—south orientation, situated between the undeveloped portion of
the property and several existing residential dwellings located between the site and the
culvert crossing to the south. The slope was observed to be relatively flat from the western
boundary to the center of the site, steepening toward a creek along the eastern boundary.
The site is bordered by residential areas to the east and west, a farm field to the north,
and Thomas A. Dolan Parkway to the south.

Following review of available LIDAR mapping, Paterson completed a topographic survey
of the subject slope to better assess the existing conditions using a high-precision GPS
(referenced to a geodetic datum). Reference should be made to Drawing PG7794-1 —
Test Hole Location Plan for the topographic points of surveys and Photographs captured
during the above noted site visits, attached to the current report.

The existing ground surface across the subject site slopes downward toward the creek,
with geodetic elevations of approximately 96.3 m on both sides of the creek and a lowest
elevation of about 91.4 m at the bottom of the creek. The site location is presented on the
attached Figure 1 — Key Plan.
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3.0 Field Investigation

The field program for the current slope stability assessment was carried out on
November 4, 2025. At that time, a total of four (4) hand auger test holes were advanced
to a maximum depth of 1.8 m below the existing ground surface using a stainless-steel
hand auger. Where cohesive soils were encountered, a Geonor-style test pitting vane
was used to measure the soils in-situ stiffness across the depth of the hand augered test
hole. All fieldwork was conducted under the full-time supervision of Paterson personnel
under the direction of a senior engineer.

The test hole locations and ground surface elevation at each test hole location were
surveyed by Paterson using a high-precision GPS and referenced to a geodetic datum.
The location of the test holes and ground surface elevation at each test hole location are
presented on Drawing PG7794-1 — Test Hole Location Plan attached to this memo report.

Slope Face Observations

A walk along the top of the slope and a general assessment of the slope conditions were
completed during the site visit conducted on November 4, 2025. The location of the slope
is predominantly covered with tall grasses and a few mature trees. The slope was
observed to be relatively flat from the western boundary to the center of the site,
steepening toward a creek along the eastern boundary.

The slope face was observed to be covered with grass and shrubs, with one dead tree
also noted along the slope. The slope appeared to be in stable condition with continuous
vegetative cover. No evidence of erosion, instability, or surficial movement was observed
along the slope face or at the toe of the slope. Reference should be made to photographs
captured during our site visit, attached to the current report.

Subsurface Conditions

Overburden

Based on hand auger holes conducted along the slope by Paterson on November 4, 2025,
the subsurface conditions at the site generally consist of a thin topsoil layer underlain by

an undisturbed, stiff to firm, brown silty clay deposit. The silty clay layer was observed in
all test holes, extending to a maximum depth of 1.8 m below the existing ground surface.
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Based on the existing test hole information, available subsurface data from surrounding
properties, and our knowledge of the area, it is anticipated that the brown silty clay
extends to a depth of approximately 6 m below the existing ground surface, underlain by
a grey silty clay layer. The overburden is expected to extend to an approximate depth of
25 m below the existing ground surface. Reference should be made to the Soil Profile
and Test Data sheets attached to this report for details of the soil profile encountered at
each test hole location.

Bedrock

Based on available geological mapping, bedrock depth ranges from 15 to 50 m below the
existing ground surface and consists of interbedded limestone and shale of the Verulam
Formation.

4.0 Slope Stability Assessment

The analysis of the stability of the slope was carried out using SLIDE2, a computer
program which permits a two-dimensional slope stability analysis using several limit
equilibrium methods that are widely used and accepted analysis methods and in
accordance the City of Ottawa’s Slope Stability Guidelines for Development Application
in the City of Ottawa (2004) and the Ontario Ministry of Natural Resource Technical Guide
— River and Stream Systems: Erosion Hazard Limit (2002).

The program calculates a factor of safety, which represents the ratio of the forces resisting
failure to those favoring failure. Theoretically, a factor of safety of 1.0 represents a
condition where the slope is stable. However, due to intrinsic limitations of the calculation
methods and the variability of the subsoil and groundwater conditions, a factor of safety
greater than one is usually required to ascertain that the risks of failure are acceptable. A
minimum factor of safety of 1.5 is generally recommended for conditions where the failure
of the slope would endanger permanent structures.

Subsoil conditions at the cross-sections were inferred based on the completed hand
auger holes, nearby historical test holes, and our knowledge of the area. For a
conservative review of the groundwater conditions, the silty clay deposit was noted to be
fully saturated for our analysis and exiting at the toe of the slope and across the creek
section.

Static Loading Analysis
The results for the existing static conditions are shown in Figures 2A, 2C, 3A, and 3C,

attached to the current memorandum. The results indicate that the factor of safety for all
the sections was found to be greater than 1.5.
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Seismic Loading Analysis

An analysis considering seismic loading and the groundwater at the ground surface was
also completed. A horizontal acceleration of 0.183g was considered for all slopes. A factor
of safety of 1.1 is considered to be satisfactory for stability analyses, including seismic
loading.

The results of the analyses, including seismic loading, are shown in Figures 2B, 2D, 3B,
and 3D, attached to the current memorandum. The results indicate a slope with a factor
of safety greater than 1.1 at all sections. Based on these results, the slopes are
considered to be stable under seismic loading.

Stable Slope Setback

Given that the factor of safety of the existing slope under existing conditions is more than
1.5 and 1.1 for static and seismic loadings, respectively, a stable slope setback is not
required for the limit of the hazard lands at the subject site. However, if the client is
planning on constructing any future structures near the top of the slope, Paterson must
be notified to review the impacts of any new structures on the stability of the slope.

Erosion and Access Allowances

Based on the anticipated soils and due to no evidence of active erosion at the toe of the
existing slope, a toe erosion allowance of 1 m should be applied from the watercourse
edge, and an access allowance of 6 m is required from the top of the slope or geotechnical
setback (where applicable).

Limit of Hazard Lands Setbacks

Typically, the limit of hazard lands setback is comprised of a stable slope allowance, a
toe erosion allowance, and an erosion access allowance, and would comprise a
combination of an erosion access allowance (6 m) and a toe erosion setback (1 m) taken
from the top of the stable slope. Since the observed slopes are considered stable based
on analysis and visual review, there is no applicable stable setback to be considered for
the subject slopes at this time, such that the setback may be taken from the top of slope
alignment identified in the field by Paterson field personnel.

Based on our analysis and the above-noted results, the limit of hazard lands designation
line for the subject site is indicated on Drawing PG7794-1 — Test Hole Location Plan
attached to the end of this report.
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Conclusion

In summary, based on available information and site-specific information attained by our
field review, the subject slopes are considered stable such that the proposed
development is considered feasible along the existing slopes beyond the recommended
Limit of Hazard lands designation line from a slope stability perspective.

5.0 Statement of Limitations

The recommendations made in this memo report are in accordance with our present
understanding of the project. Should any conditions at the site be encountered which
differ from those detailed within our memo report, we request that we be notified
immediately in order to permit reassessment of our recommendations.

The present report applies only to the site condition described in this document. Use of
this report for purposes other than those described herein or by person(s) other than Dale
Capital Holdings Inc. or their agents, is not authorized without review by this firm for the
applicability of our recommendations to the altered use of the report.

We trust that this information is satisfactory for your immediate requirements.

Best Regards,

Paterson Group Inc.

=

Yashar Ziaeimehr, M.A.Sc., P.Eng. Drew Petahtegoose, P.Eng.

Attachments:

U Photographs Captured During Site Visit on November 4, 2025.

O Soil Profile and Test Data Sheets.

U Symbols and Terms.

U Figure 1 —Key Plan.

U Figures 2A to 3D — Slope Stability Sections — Existing Conditions.
U Drawing PG7794-1 — Test Hole Location Plan.

Ottawa Head Office Ottawa Laboratory List of Services
9 Auriga Drive 28 Concourse Gate Geotechnical Engineering ¢ Environmental Engineering ¢ Hydrogeology

Ottawa — Ontario — K2E 7T9 Ottawa — Ontario — K2E 777 Materials Testing ¢ Retaining Wall Design ¢ Rural Development Design

Tel: (613) 226-7381 Tel: (613) 226-7381 Temporary Shoring Design ¢ Building Science ¢ Noise and Vibration Studies
patersongroup.ca
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PATERSON Photographs from Site Visit — November 4, 2025
GROUP

Photo 1: Photograph of Creek, facing northwest, illustrating slopes covered with grass
and shrubs.

Photo 2: Photograph of Creek at cross section B-B’, facing northeast, illustrating slopes
covered with grass and shrubs.




PATERSON Photographs from Site Visit — November 4, 2025
GROUP

Photo 3: Photograph of sloped area, facing north, illustrating slopes covered with grass
and shrubs.

Photo 4: Photograph from the central portion of the site, facing northeast, illustrating
ground cover consisting of grass and shrubs.




PATERSON Photographs from Site Visit — November 4, 2025
GROUP

Photo 5: Photograph of Creek, facing northwest illustrating slopes covered with grass
and shrubs.

Photo 6: Photograph of Creek, facing northwest, illustrating slopes covered with grass
and shrubs.




PATERSON Photographs from Site Visit — November 4, 2025
GROUP

Photo 7: Photograph of Creek, facing southeast illustrating slopes covered with grass
and shrubs.

Photo 8: Photograph of the creek near cross-section A—A’, facing northeast, illustrating
slopes covered with grass, shrubs, and a dead tree.




PATERSON Photographs from Site Visit — November 4, 2025
GROUP

Photo 9: Photograph of the creek to the south of cross-section A—A’, facing northwest,
illustrating slopes covered with grass, shrubs, and trees.

Photo 10: Photograph of the creek to the south of cross-section A-A’, facing south,
illustrating slopes covered with grass, and shrubs.
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SOIL DESCRIPTION

SYMBOLS AND TERMS

Behavioural properties, such as structure and strength, take precedence over particle gradation in
describing soils. Terminology describing soil structure are as follows:

Desiccated

Fissured
Varved
Stratified

Well-Graded

Uniformly-Graded

- having visible signs of weathering by oxidation of clay

minerals, shrinkage cracks, etc.

- having cracks, and hence a blocky structure.
- composed of regular alternating layers of silt and clay.
- composed of alternating layers of different soil types, e.qg. silt

and sand or silt and clay.

- Having wide range in grain sizes and substantial amounts of

all intermediate particle sizes (see Grain Size Distribution).

- Predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the strength of cohesionless soils is the relative density, usually
inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N value is the
number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon
sampler 300 mm into the soil after an initial penetration of 150 mm.

Relative Density ‘N’ Value Relative Density %
Very Loose <4 <15

Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory vane tests,
penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests.

Consistency Undrained Shear Strength (kPa) ‘N’ Value
Very Soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 15-30
Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity is the ratio between
the undisturbed undrained shear strength and the remoulded undrained shear strength of the soil.

Terminology used for describing soil strata based upon texture, or the proportion of individual particle
sizes present is provided on the Textural Soil Classification Chart at the end of this information package.

ROCK DESCRIPTION
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core
over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of closely-
spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are
not counted. RQD is ideally determined from NXL size core. However, it can be used on smaller core
sizes, such as BX, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”) are
easily distinguishable from the normal in situ fractures.

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
TW - Thin wall tube or Shelby tube
PS - Piston sample
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size AXT, BXL, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

GRAIN SIZE DISTRIBUTION

MC% -
LL .
PL -
PI -

Dxx -

D10 -
D60 -

Cc -
Cu -

Natural moisture content or water content of sample, %

Liquid Limit, % (water content above which soil behaves as a liquid)
Plastic limit, % (water content above which soil behaves plastically)
Plasticity index, % (difference between LL and PL)

Grain size which xx% of the soil, by weight, is of finer grain sizes
These grain size descriptions are not used below 0.075 mm grain size

Grain size at which 10% of the soil is finer (effective grain size)
Grain size at which 60% of the soil is finer

Concavity coefficient (D30)*/ (D10 x D60)
Uniformity coefficient = D60/D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravels have: 1<Cc<3 and Cux>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% silt and clay
(more than 10% finer than 0.075 mm or the #200 sieve)

CONSOLIDATION TEST
P’o - Present effective overburden pressure at sample depth
P’c - Preconsolidation pressure of (maximum past pressure on) sample
Ccr - Recompression index (in effect at pressures below p’;)
Cc - Compression index (in effect at pressures above p’;)
OC Ratio Overconsolidaton ratio = p’c/p’s
Void Ratio Initial sample void ratio = volume of voids / volume of solids
Wo - Initial water content (at start of consolidation test)

PERMEABILITY TEST

Coefficient of permeability or hydraulic conductivity is a measure of the ability of
water to flow through the sample. The value of k is measured at a specified unit
weight for (remoulded) cohesionless soil samples, because its value will vary
with the unit weight or density of the sample during the test.



SYMBOLS AND TERMS (continued)

STRATA PLOT

Topsoll Asphalt

Silty Sand

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand
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