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Fernbrook Homes (Parkside) Limited
2220 Highway 7, Unit 5

Concord, ON

L4K 1W7

Attn: Danny Salvatore

RE: Geotechnical Update Report for Proposed Residential Development
70 Pioneer Trail, Barrie, Ontario
Project No. 2101696

INTRODUCTION

GEI Consultants (GEI) was retained by Fernbrook Homes (Parkside) Limited to provide an
updated geotechnical letter report in support of the proposed residential development to be
constructed at 70 Pioneer Trial in Barrie, Ontario.

This revision of the report (Revision 1, dated August 14, 2022) is being provided to reflect the
most up to date site plan drawing and to provide revised borehole elevations.

The property of 70 Pioneer Trail is irregular in shape and is approximately 2.5 hectares in size.
The property is generally bounded on all sides by vacant forested land, with Pioneer Trail located
at the southwestern corner of the property and Lake Simcoe located at the northeastern corner
of the property. The property is currently vacant but historically contained a single-family dwelling.

GEI was provided with the following site plan drawing for review: “Common Element
Condominium, Part of Lot 16, Concession 13, Geographic Township of Innisfil now in the City of
Barrie”, Proj. No. FER-15101, dated January 24 ,2022, by The Jones Consulting Group. Based
on this drawing, it is proposed to extend Pioneer Trail into the property and construct a total of 18
residential lots. It is expected that the properties will be municipally serviced with sewer and water.
The site is relatively flat so there is not expected to be significant grading to accommodate the
proposed development. There is a minimum 30 metre buffer beyond the top of slope adjacent to
Lake Simcoe near the northeastern corner of the property.

GEI was provided with the following existing geotechnical reports that were previously prepared
for the property:
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» “Geotechnical Investigation, Proposed Residential Development, 70 Pioneer Trail, City of
Barrie, Ontario”, File No. 31-15-2003, dated September 13, 2016, by Terraprobe Inc.

» “Assessment of Groundwater Levels, February 2015 to August 2016 Monitoring, Proposed
Residential Development, 70 Pioneer Trail, City of Barrie, Ontario”, File No. 31-15-2003,
dated September 13, 2016, by Terraprobe Inc.

» “Development Setback and Slope Stability Requirements, Residential Development, 70
Pioneer Trail, Barrie, Ontario”, File No. 31-15-2003, dated September 13, 2016, by
Terraprobe Inc.

Based on our review of the above noted reports, the soils underlying the site generally consist of
a compact to dense sand deposit, with a very stiff to hard clayey silt deposit noted at depth in
some boreholes. In general, the groundwater table is on the order of 1 to 2 metres below grade
within the western half of the site and on the order of 3 to 5 metres below grade within the eastern
half of the site. The reports contain geotechnical engineering recommendations regarding
foundations, slab-on-grade construction, excavations, bedding and backfill, lateral earth
pressures, pavement design thickness, stormwater management facilities and slope stability
development setbacks.

It is understood that a pre-consultation meeting was recently conducted for this development.
Comments that pertain to the geotechnical and hydrogeological requirements at this site that
were provided by various regulatory agencies are as follows:

» Pre-Consultation Required Reports Checklist, Site Plan Control, dated December 3, 2020,
by City of Barrie:

o Both a geotechnical report, hazards lands/slope and soil stability report, and a
hydrogeological study are required.

» Planning Act Application — Pre-Consultation, dated November 26, 2020, by Lake Simcoe
Region Conservation Authority:

o Geotechnical/Soils Report and a hydrogeological analysis including a water
balance are required.

* Memorandum, dated November 20, 2020, by City of Barrie:

o States: “A geotechnical/hydrogeological report will be required upon site plan
submission in support of this development. This report shall include a pavement
structure recommendation, address ground water levels as they relate to any
servicing and building foundations, and address soils as they may relate to any
potential “Low Impact Development” initiatives.”

It is understood that another consultant will be reviewing and preparing a hydrogeological report
in support of the proposed development, and GEI's scope of work relates only to the geotechnical
aspects of the project. It was requested that GEI provide a letter report which provides a review
of the geotechnical reports already completed for the property and provide commentary on any
updates that may be required, as well as the applicability of the reports as they relate to the most
recent development scheme.
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REVIEW OF EXISTING GEOTECHNICAL RECCOMENDATIONS

In the following section the existing geotechnical recommendations provided within Sections 6.1
to 6.10 of “Geotechnical Investigation, Proposed Residential Development, 70 Pioneer Trail, City
of Barrie, Ontario”, File No. 31-15-2003, dated September 13, 2016, by Terraprobe Inc.
(hereinafter referred to as Geotechnical Report) were reviewed and relevant commentary,
alterations and/or additional recommendations, if any, were provided. Any additional
recommendations should be read in conjunction with the Geotechnical Report and be
incorporated into the final design and construction of the development.

A copy of the Geotechnical Report is attached to this letter report as Enclosure 1. The following
sections refer to the relevant section number of the Geotechnical Report in brackets for
consistency.

GEI was provided with updated ground surface elevations on August 8, 2022 for each borehole
location by Jones Consulting Group. Jones Consulting Group noted that the elevations
associated with the boreholes from the Terraprobe study seemed erroneous and conducted this
survey to confirm the exact borehole elevations. It is understood that no site grading has occurred
since the Terraprobe study. A summary of the previous and revised borehole ground surface
elevations that are being used are as follows:

Ground Surface Geodetic Elevation (m)
Borehole Revised Measurement Difference(ri:) slevatien
Terraprobe Study (2016) based on Recent Survey
201 226.5 226.50 0.00
202 224.9 225.00 0.10
203 229.3 228.38 -0.92
204 230.3 229.28 -1.02
205 230.6 229.89 -0.71
206 229.5 229.51 0.01
207 228.7 227.89 -0.81
208 227.6 226.57 -1.03
209 226.6 226.70 0.10
106 2294 229.58 0.18
107 226.9 Not Found N/A
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It is noted that all elevations referenced in the subsequent sections of this letter report are based
on the revised elevation measurements based on the most recent survey by Jones Consulting
Group. It must be noted that all borehole ground surface elevations presented in the Terraprobe
geotechnical report must be revised when utilizing the recommendations they provide.

Foundations (Section 6.1)

As stated in the Geotechnical Report, the site is generally comprised of compact to dense native
sands with deposits of underlying very stiff to hard clayey silt soils noted in some boreholes.
These soils are generally suitable for the support of spread and strip footing foundations. The
Geotechnical Report states the following:

“The compact to dense native conditions encountered (i.e. typical ‘N’ values
greater than 10 to 15 blows per 0.3m of penetration) will allow structure
foundations, etc. to be designed for a net geotechnical resistance of 150kPa
(SLS). A corresponding factored geotechnical resistance at Ultimate Limit States
(ULS) of approximately 225kPa may be used.”

It is noted that GEI uses different terminology and refers to a geotechnical reaction (not a net
geotechnical resistance) at Serviceability Limit States (SLS), which is consistent with the
terminology used in the Ontario Building Code.

Due to the presence of loose to very loose and wet sands encountered in the upper 2.7 to 4.0
metres of Boreholes 204 and 206 advanced within the site, the following alterations are
recommended by GEI to the foundation design table within Section 6.1 of the Geotechnical
Report:

Ground Recommended Approximate Founding Level
Borehole Number Surface Geotechnical Reaction at
Elevation (m) SLS (kPa) Depth (m) Elevation (m)
2303 75 Below 2276
204 229.28 50 >2.7 Below 226.6
2295 75
206 229.51 50 0.8-3.0 228.7 - 226.5

The proposed development will consist of residential dwellings that are typically lightly loaded
structures and typically do not require high capacity foundations. To simplify the design process,
spread or strip footings founded on the undisturbed sands encountered at depths of
approximately 0.8 to 2.7 metres below grade across the site can be uniformly designed using a
geotechnical reaction at SLS of 50 kPa, for 25 mm of total settlement. The factored geotechnical
resistance at ULS is 75 kPa. The table provided in the Geotechnical Report and the modifications
in the table above can be consulted if higher SLS and ULS values are required in specific
locations on site.
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If the client wishes to pursue the option of foundations made on engineered fill as outlined in the
Geotechnical Report, GEI can provide additional recommendations at that time.

It is recommended that the foundations are inspected by a qualified member of GEl's
geotechnical staff prior to the placement of concrete for footings to confirm the quality and bearing
capacity of the founding soils.

The remainder of recommendations provided within section “6.1 Foundations” are deemed
appropriate for use in the design and construction of the proposed development.

Concrete Slab-On-Grade or Basement Floors (Section 6.2)

Recommendations provided within section “6.2 Concrete Slab-On-Grade or Basement Floors”
are deemed appropriate for use with the addition of the following recommendations:

» The proposed subgrade should be proof-rolled and inspected by geotechnical engineering
staff. If any soft or weak subgrade areas are identified, or if there are areas containing
excessive amounts of deleterious/organic material, they must be locally sub-excavated and
backfilled with approved clean earth fill or imported granular material and compacted to a
minimum of 98% Standard Proctor Maximum Dry Density (SPMDD).

» ltis anticipated that the subgrade bearing modulus will be 20,000 kPa/m for a slab-on-grade
made on a subgrade as described above.

Excavations (Section 6.3)

All recommendations provided within section “6.3 Excavations” are deemed appropriate for use
in the design and construction of the proposed development, with the following additional
recommendations:

» Type 4 soils must be sloped at no steeper than 3 horizontal to 1 vertical from the base of
the excavation.

» If more than one type of soil is encountered, the excavation sidewalls must be sloped
following the most conservative soil type.

» Additional considerations for temporary groundwater control and the need for registration
on the Environmental Activity and Sector Registry (EASR) or a Permit to Take Water
(PTTW) from the MECP would be addressed in the hydrogeological report being completed
by others for the site (if applicable).

Backfill (Section 6.4)

Recommendations provided within section “6.4 Backfill” are deemed appropriate for use save
for the following alteration and additional recommendations:
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» “Earth fill materials placed beneath settlement sensitive areas such as floor slabs,
sidewalks, pavement structures and the like should be compacted to a minimum of 95%
98% of Standard Proctor Maximum Dry Density in lifts not exceeding 200mm.”

It should be noted that the moisture of stockpiled or in-situ soil can also change depending
on the prevailing weather conditions.

» “The topsoil materials and organic rich sands encountered at the site should not be used
as backfill in-settlerment-sensitive-areas-such-as-those-noted-above. The topsoil...”

» |tis recommended that inspection and testing be carried out by GEI to confirm the quality,
thickness and compaction of trench backfill during construction.

Lateral Earth Pressure on Subsurface Walls (Section 6.5)

It is recommended to replace the details in section “6.5 Lateral Earth Pressure on Subsurface
Walls” with the following:

Underground levels, basements, retaining walls and cantilevered shoring walls all must be
designed to resist unbalanced lateral earth pressures imparted from the weight of adjacent soils.
Lateral earth pressures are calculated using the following equation:

P = K[yh + q]
where, P= the horizontal pressure at depth, h (m)
K= the earth pressure coefficient (dimensionless)
h= depth below ground surface (m)
Y= the bulk unit weight of soil, (kN/m?3)
q= surcharge loading (kPa)

The above equation assumes that a drainage system is present which prevents the build-up of
any hydrostatic pressure behind the structure subjected to the unbalanced lateral earth
pressures. If this is not the case, the equation must be revised to also incorporate the submerged
unit weight of the soil multiplied by the earth pressure coefficient, in addition to the water pressure
itself.

The values for use in the design of structures subjected to unbalanced lateral earth pressures at
this site are as follows.

A Earth Pressure Coefficient
. - Frict
Soil Type Y - Bulk Unit @ Ar:l(:elon (dimensionless)
y Weight (kN/m?) 5 9
(degrees) Ka - Active | Ko — At-Rest | K - Passive
Imported Granular Material 20.0 32 0.31 0.47 3.25
Earth Fill
19.0 30 0.33 0.50 3.00
Upper Loose Sands
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Earth Pressure Coefficient

- Friction
¢ (dimensionless)

Angle
(degrees) Ka - Active | Ko — At-Rest | K - Passive

Y - Bulk Unit

Soil Type Weight (kN/m3)

Lower Compact to Dense
Sands (Typ. Below a Depth 20.0 35 0.27 0.43 3.69
of 3 m)

The calculation of the earth pressure coefficients is based on Rankine theory, which provides a
conservative estimate as no friction between the soil and the structure is accounted for. The earth
pressure coefficients provided above are applicable for flat ground surfaces beyond the structure
and must be revised for sloping ground surfaces.

The earth pressure coefficients referenced within the above table are a function of the friction
angle of the adjacent soil, and both the degree and direction of movement of the structure
subjected to unbalanced lateral earth pressures. For structures that are restrained at the top
(such as basement walls), the at-rest earth pressure coefficient will apply. For structures that
allow for 0.1 to 1% of movement away from the soil (such as unrestrained retaining walls), the
full active earth pressure coefficient will apply. For structures that allow for 1 to 10% of movement
into the soil, the full passive earth pressure coefficient will apply. The percentage movement is
based on the height of the structure.

Other types of structures such as shoring walls with multiple rows of tiebacks and soil nail walls
are subject to different loading conditions and must be analyzed separately.

Pipe Bedding (Section 6.6)

Recommendations provided within section “6.6 Pipe Bedding” are deemed appropriate for use
save for the following alteration:

e “..Granular ‘A’ bedding material should be placed in thin lifts and compacted to a minimum
of 96% 98% of SPMDD. If HL 8 course...”

It is recommended that inspection and testing be carried out by GEI to confirm the quality,
thickness and compaction of pipe bedding materials during construction.

Thrust Blocks and Pipe Restraints (Section 6.7)

All recommendations provided within section “6.7 Thrust Blocks and Pipe Restraints” are
deemed appropriate for use in the design and construction of the proposed development, with
the following recommended alternation:

» Based on GElI's previous assessment of the very loose and wet sands in some locations
on site, it is recommended to assume that thrust blocks made against the undisturbed
native soils across the site can be designed using a geotechnical reaction at SLS of 50 kPa
and a maximum factored geotechnical resistance at ULS of 75 kPa.
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Pavement Design Thickness (Section 6.8)

Recommendations provided within section “6.8 Pavement Design Thickness” are deemed
appropriate for use save for the alterations and additions discussed below.

Street ‘A’ will run through the proposed development will be an extension of Pioneer Trail, which
is a public roadway owned and maintained by the City of Barrie. Traffic design parameters are
unknown for the proposed street. Though it is understood that Street ‘A’ will be a private roadway
owned by the condominium, it is still recommended that the pavement structure is recommended
to conform to the minimum local pavement structure thickness described in “Transportation
Design Manual” (City of Barrie, 2020) as follows:

* HL3 Top Course Asphalt = 40 mm

e HL8 Bottom Course Asphalt = 70 mm

*+ OPSS.MUNI 1010 Granular A Base Course = 150 mm

e OPSS.MUNI 1010 Granular B Subbase Course = 450 mm (the Terraprobe report
designates only a minimum of 350 mm)

Other alterations and additions include the following:

» “The pavement subgrade is expected to comprise of primarily sands and silts in most cases
or perhaps clean earth fill compacted to a minimum of 96% 98% of SPMDD. The exposed
subgrade ...”

» “...It should be noted that the majority of the upper site soils are considered semewhatfrost

susceptible to have a Low Susceptibility to Frost Heaving (LSFH). Thereforeadegquate
» The frost susceptibility of soils is correlated to the percentage of particles within a grain size

range of 5-75 um (silt and very fine sand) and divided into three categories summarized

below from the Pavement Design and Rehabilitation Manual (2™ Edition, MTO, 2013):

Percentage of Particles

Between 5-75 um by Mass Susceptibility to Frost Heaving

Low Susceptibility to Frost Heaving

0,
0 to 40% (LSFH)

Moderate Susceptibility to Frost

o 0
40% to 55% Heaving (MSFH)

High Susceptibility to Frost Heaving

0,
55 to 100% (HSFH)

» Based on hydrometer testing of select soil samples, the site soils appear to have a low
susceptibility to frost heaving with contents of particles between 5-75 ym ranging from 1%
to 32%.
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, .”Although the site soils
appear to be LSFH, isolated areas of frost susceptlble soils may be present along
the proposed roadway alignments, as such adequate subgrade drainage through the
provision of subdrains is recommended to prolong the life of the pavement structure
and reduce the possibility of distresses due to frost action and loss of subgrade
support.

» “...Asphaltic concrete materials should be rolled and compacted in accordance with the

latest version of OPSS.MUNI 310 to-a-minimum-of 97 %of Marshall Bulk-Density (MBD)

based on nuclear density testing.”

It is recommended that inspection and testing be carried out by GEI to confirm the quality,
thickness and compaction of subgrade earth fills, roadway granular materials, and hot mix asphalt
during construction.

Earthquake Design Parameters (Section 6.9)

All recommendations provided within section “6.9 Earthquake Design Parameters” are deemed
appropriate for use in the design and construction of the proposed development.

Stormwater Management Facilities (Section 6.10)

All recommendations provided within section “6.10 Stormwater Management Facilities” are
deemed appropriate for use in the design and construction of the proposed development.

It is noted that additional details such as liner considerations and hydrostatic uplift are typically
provided in a hydrological engineering report, which is being completed for the site by others.

REVIEW OF HISTORICAL GROUNDWATER LEVELS

In the following section the historical groundwater level monitoring summary provided within the
letter titled “Assessment of Groundwater Levels, February 2015 to August 2016 Monitoring,
Proposed Residential Development, 70 Pioneer Trail, City of Barrie, Ontario”, File No. 31-15-
2003, dated September 13, 2016, by Terraprobe Inc. (hereinafter referred to as Groundwater
Monitoring Letter) will be reviewed and relevant commentary, alterations and/or additional
recommendations, if any, will be provided. Any additional recommendations or commentary
should be read in conjunction with the Groundwater Monitoring Letter and be incorporated into
the final design and construction of the development.

A copy of the Groundwater Monitoring Letter is attached to this letter report as Enclosure 2.

Project No. 2101696



=
@ Geotechnical Update Report for Proposed Residential
G El Consultants Development at 70 Pioneer Trail, Barrie, Ontario

Summary of Groundwater Monitoring Report

Following the geotechnical investigation completed in February 2015 and discussed above,
Terraprobe undertook a monthly groundwater monitoring program measuring the static
groundwater level in each of the eleven (11) piezometers within the limits of the site from February
2015 to August 2016. The collected measurements showed a general trend of high groundwater
elevations during the spring, with levels falling to a minimum around the end of fall and onset of
winter.

Generally the peak groundwater levels were found at greater depths within the northern portion
of the site (closer to Lake Simcoe) as measured in piezometers installed within Boreholes 201,
202, and 107 at depths between 3.6 and 5.7 metres below grade (Elev. 219.2 to 223.4 metres),
with the peak groundwater levels in the remaining boreholes encountered at depths between
ground surface and 2.6 metres below grade (Elev. 226.4 to 228.9 metres).

Subsequent Site Visit and Groundwater Monitoring

On May 18, 2021 the site was visited by one of GEI's geotechnical engineers to perform a general
inspection of the property and slope, as well as gather groundwater level measurements from the
eleven (11) piezometers installed throughout the site for comparison to the historic groundwater
level measurements. Upon arrival to the site it was determined that the piezometer installed in
Borehole 202 was blocked by unknow debris at approximately ground surface and measurements
were taken from the ten (10) accessible piezometers.

Groundwater was measured at depths varying from 0.3 to 5.3 metres below ground surface, with
the piezometer in borehole 107 found to be dry to a depth of 4.6 metres. The recorded
measurements were compared to the data available in the Groundwater Monitoring Report and
it was determined that the depth of the groundwater encountered during this recent site visit was
generally 0.1 to 1.0 metres below the previously determined high groundwater levels in each of
the piezometers installed across the site. A summary of the encountered groundwater elevation
throughout the site is provided in the table below:

Measured on May 18th, 2021
Borehole Number Measured Groundwater Depth Approximate Groundwater
(metres below ground surface) Elevation (metres)

201 5.3 221.2
202 Piezometer Blocked at Ground Surface

203 24 226.0
204 3.0 226.3
205 35 226.4
206 0.9 228.6
207 0.9 227.0
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Measured on May 18th, 2021
Borehole Number Measured Groundwater Depth Approximate Groundwater
(metres below ground surface) Elevation (metres)
208 0.3 226.3
209 0.6 226.1
106 1.0 228.6
107 No Groundwater Encountered Below 222.3

Based on the recent groundwater measurements not exceeding those reported in the
Groundwater Monitoring Letter it is GEI's opinion that the groundwater depths as reported in the
Groundwater Monitoring Letter are still applicable to the design and construction of the proposed
development. The seasonally high groundwater elevation determined in that report should still be
used.

REVIEW OF DEVELOPMENT SETBACK AND SLOPE STABILITY REPORT

In the following section the existing development setback and slope stability requirements
provided within the report titled “Development Setback and Slope Stability Requirements,
Residential Development, 70 Pioneer Trail, Barrie, Ontario”, File No. 31-15-2003, dated
September 13, 2016, by Terraprobe Inc. (hereinafter referred to as “Slope Stability Report”) will
be reviewed and relevant commentary, alterations and/or additional recommendations, if any, will
be provided. Any additional recommendations or findings should be read in conjunction with the
Slope Stability Report and be incorporated into the final design and construction of the
development.

A copy of the Slope Stability Report is attached to this letter report as Enclosure 3.

Summary of the Slope Stability Report

In April 2015 the site was visited by one of Terraprobe’s Senior Soil Engineers to visually inspect
the slope conditions and assess its stability rating in accordance with the Ministry of Natural
Resources (MNR) Natural Hazards Technical Guidelines. General observations noted of the
slope at the time of inspection included:

» Kempenfelt Bay shoreline is generally near or immediately adjacent to the toe of slope.

» Topographic survey indicated the slope was generally at an inclination of 1H:1V to 2H:1V
with locally steeper areas noted approaching near vertical.

* The slope was generally well vegetated with ground cover and several mid to large sized
trees noted.

» No significant toe protection was noted.

» The slope was generally 3 to 6 metres in height from toe to crest.

» Previous landslide activity was noted along the face of the slope in isolated areas.
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Based on site conditions, slope characteristics, vegetation cover, drainage, water course
characteristics, etc. the slope was found to have the characteristics of a Level 3 slope with a
‘Moderate’ potential for instability. A Level 3 slope requires site specific subsurface investigation,
surveying, slope modeling, analysis, and detailed report.

As part of the geotechnical investigation executed at the site in February 2015 (discussed above)
nine (9) boreholes were advanced throughout the site. Two of the boreholes, Boreholes 201 and
202, were advanced at the northern portion of the site with Borehole 202 immediately adjacent to
the crest of the slope.

The boreholes encountered 0.1 to 0.7 metres of surficial silty sand fill or topsoil underlain by
native compact to very dense sand based on SPT ‘N’ values from 14 to greater than 50 blows.
Borehole 201 encountered hard silt and clay soils below a depth of 3.0 metres with SPT ‘N’ values
ranging from 33 to 37. The site groundwater table was intercepted in borehole 202 at a depth of
6.0 metres below ground surface or an elevation of 218.9 metres.

Using soil properties, slope geometry, and groundwater levels as inputs the Factor of Safety
(FOS) of the slope was calculated using a specialized slope analysis software (Slide 6.036) to
compute several standard methods of limit equilibrium analysis. Based on the steepest section
of the slope the computed FOS was 0.73, which indicated an unstable condition. Analysis was
then performed again with a theoretical slope inclination of 2H:1V and the computed FOS was
1.5 which met the MNR design standards discussed below.

Based on the information provided within the MNR Natural Hazards Technical Guidelines a
minimum FOS of 1.3 to 1.5 is appropriate for slopes adjacent to residential, habitable structures.
The engineering analysis determined a slope inclination of 2H:1V or flatter to be the long-term
stable slope inclination for the site conditions to achieve an FOS of 1.5. For a slope height of 6
metres this equated to a minimum stable slope allowance of 12 metres measured horizontally
from the existing toe of slope. The setback varied based on the height of the slope.

MNR Policy Guidelines also required a recession rate set-back (erosion allowance) which is
typically based on 100 years of the average recession rate recorded over a minimum 35-year
period. Alternatively, for large inland lakes where there is no reliable information available, such
as Lake Simcoe, a setback distance of 15 metres is specified.

To calculate the zone potentially threatened by erosion a two-step method was used. First, the
stable slope allowance was calculated, and the erosion allowance was added to it. Second, the
erosion allowance is measured inland from the crest of the existing slope. The larger of these two
measurements was used as the limit of the erosion hazard. In this case an erosion hazard limit
of 27 metres measured inland from the toe of slope was deemed appropriate for the purposes of
this development.
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Subsequent Site Visit and Commentary on the Slope Stability Report

One of GEI's geotechnical engineers attended the site on May 18, 2021 to perform a general
inspection of the overall site, collect groundwater level measurements and perform a detailed
visual slope inspection from accessible areas. During the inspection several photographs were
taken of the slope for comparison to the conditions observed during the previous inspection in
2015 as described in the Slope Stability Report. Photographs of the recent site visit are attached
as Enclosure 4.

In general, the conditions observed at the site matched those reported in the Slope Stability
Report, the slope was generally well vegetated with mature trees and shrubs, and no significant
signs of recent landslide activities or instability were observed at the time of inspection. An
attempt was made to determine the groundwater level within the piezometer installed in Borehole
202 adjacent to the crest of the slope during the site visit, however it was found to be blocked at
ground surface.

As there were not significant changes from the previously reported site conditions, or signs of
recent instability within the slope, GEI is of the opinion that the analysis of the slope and
associated recommendations/setbacks presented in the Slope Stability Report are still applicable
to the site as a whole and should be incorporated into the design and construction of the proposed
development.
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CONCLUSION

We trust this information is sufficient for your present purposes. Should you have any questions
concerning the above, or can be of any further assistance, please do not hesitate to contact the

undersigned.

Yours truly,
GEI Consultants

Alexander Winkelmann, P.Eng.
Geotechnical & Earth Sciences Manager

Enclosures (4)

Enclosure 1 — Terraprobe Geotechnical Report

Enclosure 2 — Terraprobe Assessment of Groundwater Levels
Enclosure 3 — Terraprobe Slope Stability Report

Enclosure 4 — Site and Slope Photographs
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ENCLOSURE 1

Enclosure 1 — Terraprobe Geotechnical Report
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1.0 EXECUTIVE SUMMARY

Terraprobewasretai ned to provide geotechnical characterization of thesiteand to providerecommendations

based on these findings to help guide design decisions.

Terraprobe recently observed and recorded the advancement of nine (9) sampled boreholes on the subject
property. The boreholes generally indicated layered sands to silty sand with surficial fills and/or organics
overlying silt and clay to clayey silt overburden soils. Groundwater levels were measured in mid-March
2015intheinstalled standpipes with levels recorded from 1.1m to at least 6.5m below existing grade.

Two (2) boreholes (#106 and 107) wereadvanced on the property aspart of alarger preliminary investigation
in 2007. These borehole logs are appended to this report for reference.

It is recommended that groundwater level monitoring in the installed standpipes should continue on a
monthly basis in order to evaluate the magnitude of seasonal groundwater fluctuations and estimate peak
levels which will affect the final design such as basement levels, deep road cuts, stormwater management

design, etc.

Terraprobe should beinvolved through the design processto provide geotechnical consultation and support.
Further investigation and/or review may be required for specific details of the development as the design

progresses.

2.0 INTRODUCTION

Weare pleased to present our report onthe geotechnical investigation carried out for the proposed residential
development in the City of Barrie, Ontario. Authorization to complete this investigation was provided by
Mr. Danny Salvatore on January 27, 2015.

The purpose of the investigation was to determine the soil and groundwater conditions on the site as they
pertain to the design and install ation of proposed municipal services, internal road construction, stormwater
management, basement floor levelsand general structurefoundations. Excavation, dewatering, backfill and

general construction constraints are also considered and discussed below.
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Terraprobe was retained to provide geotechnical characterization of the site in order to guide design
decisions. Additional investigation, monitoring and/or consulting may be required asthe design progresses
to fina approvals. Specific details of the final design components such as grading elevations, servicing
inverts, pond elevations, structurefooting levels etc., were not avail able at the time of the submission of this

report.

3.0 SITE AND PROJECT DESCRIPTION

The siteislocated along the south shore of Kempenfelt Bay, east of the end of Pioneer Trail, at the eastern
limit of the City of Barrie (see Figure 1t0 3). The subject property isidentified as#70 Pioneer Trail in the
City of Barrie, Ontario.

It is proposed to proceed with design and construction of full municipal services and internal streets

associated with aresidential devel opment.

The property iscurrently treed, vacant land for the most part with formerly one house and garage which have
been demolished. Thesitegenerally fallsingrade by about 5to 6m from south to north. Further tothenorth,
grades fall another 4 to 5m along a natural slope down to the Kempenfelt Bay water’s edge.

The current Development Concept Plan isincluded as Figure 4 of this report.

4.0 FIELD WORK

The recent field work associated with this project comprised of the advancement of nine (9) sampled

boreholes to depths of 6.6m below existing grade.

Boreholelocations, depthsand installationswere sel ected in consultation with The Jones Consulting Group
Ltd. The proposed borehole locations were staked in the field by Terraprobe and surveyed by the client’s

surveyor. Buried service locates were organized by Terraprobe prior to initiating the field investigation.

The field work was completed on February 24 and 25, 2015, using a track-mounted D50T power auger
provided by a specialist soil drilling contractor.
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The sampled boreholes were advanced using Standard Penetration Test methods at regular 0.75t0 1.5 m

intervalsin each borehole. All soil sampleswere sealed in plastic containers and returned to our laboratory

for further evaluation and testing including moisture content determination and select grain size analyses.

Following completion of the advancement of the boreholes, a standpipe type piezometer comprising of 19
mm diameter PV C tubing slotted at the base was installed in each borehole.

A return visit was made to the site on March 10, 2015 to measure static water levels in the installed

standpipes.

Thefieldwork (drilling, sampling, testing) was observed and recorded by amember of our engineering staff,

who also transported the samples to our geotechnical testing laboratory.

The borehole locations and elevations were surveyed by the owner’s surveyor and are understood to be

referenced to geodetic datum (see Figure 3).

5.0 SUBSURFACE CONDITIONS

Thedetail sof the subsurface conditionsencountered at each borehol e are presented on the attached Borehole
Logs. It should be noted that the conditions are confirmed at the borehole locations only and could vary
between and beyond theselocations. Inaddition, the changesin soil stratigraphy delineated on the Borehole
Logs have been inferred from non-continuous sampling. In this regard, the changes should be taken as

transitions from one soil type to another as opposed to exact planes of geologic change.

Ingeneral, the borehol esencountered about 0.1 to 2.4m of surficial organicsand/or silty sandfill. The native
soils were primarily loose to dense sand to silty sand with trace to some gravel and trace clay. Boreholes
201, 206 and 207 encountered very stiff to hard clayey silt to silt and clay below 2.8 to 5.5m depth (see
attached grain size analyses). Occasional cobbles/boulderswere also noted as shown on the attached |ogs.
Borehole 204 encountered deep fillsand unusually loose to very loose soilsto at least 6.6m depth (borehole

termination). Former excavation and/or disturbance may have occurred in this area.

It must be noted that larger size particle (cobbles and boulders) that are not specifically identified in the

boreholes may be present in the glacia till. The size and distribution of such obstructions cannot be
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predicted with borings, because the borehole sampler sizeisinsufficient to secure representative sampl es of
particles of thissize. Provision must be made in the excavation contracts to allocate risks associated with

the time spent and equipment utilized to remove or penetrate such obstructions when encountered.

The native soils exhibited moisture contents varying between about 5 to 25% and generally increased with
depth. Some perched groundwater should be anticipated in sandy seams/layersabovevery dense soilsand/or

siltsand clays.
Across the site, Standard Penetration Tests conducted in each borehole generally indicated ‘N’ values of
about 2 to greater than 50 blows per 0.3 m of penetration with depth inthe native soils. Therefore, these soils

are considered to be very loose to very dense and hard at depth.

The water levels noted during drilling and measured during our return site visit are tabulated below.

Borehole Ground Water Level
Number Surface Noted During Drilling Measured March 10, 2015
Elevation (m) Depth (m) Elevation (m) Depth (m) Elevation (m)
201 226.5 Dry - Dry to 6.5 Below 220.0
202 224.9 6.1 218.8 6.0 218.9
203 229.3 3.3 226.0 34 225.9
204 230.3 4.0 226.3 4.1 226.2
205 230.6 4.2 226.4 4.6 226.0
206 229.5 1.8 227.7 1.8 227.7
207 228.7 1.2 2275 1.6 227.1
208 227.6 1.5 226.1 1.1 226.5
209 226.6 1.5 225.1 1.7 224.9
106 (3-07-3012) 2294 1.2 228.2 1.9 227.5
107 (3-07-3012) 226.9 Dry - 4.6 222.3

It is anticipated that some fluctuations of the groundwater table will occur seasonally and may be higher
during wetter seasons and/or years. It is our recommendation that ongoing monthly monitoring of static

groundwater levels continue through 2015 as a minimum and preferably for a full year in order to better
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define the seasonal fluctuation and peak levels. Shallow groundwater flow direction appears to generally
fall with surface topography from a high point in the south, down towards the north, and Kempenfelt Bay.
Recent groundwater level monitoring has taken place and is ongoing. Measurements to date are appended

to this report.

6.0 DISCUSSION AND RECOMMENDATIONS

Thefollowing discussion and recommendationsare based on thefactual dataobtainedfromthisinvestigation
and areintended for use by thedesign engineersonly. Contractors bidding on this project or conducting work
associated with this project should make their own interpretation of the factual data and/or carry out their

own investigations.

6.1 Foundations
The undisturbed soils beneath the topsoil and/or any fill are considered marginally suitable for the support

of conventional spread and/or strip footings for structures.

The compact to dense native conditions encountered (i.e: typical ‘N’ values greater than 10 to 15 blows per
0.3m of penetration) will alow structure foundations, etc. to be designed for a net geotechnical resistance
of 150kPa (SLS). A corresponding factored geotechnical resistance at Ultimate Limit State (ULS) of
approximately 225kPa may be used. Greater capacity may be available at greater depth if required for
specific components and can be assessed by Terraprobe on a case by case basis, if required. Certain areas
of the siteindicate very |oose or |oose soils at shallow depth which will support alower bearing pressure as
tabul ated below:
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Borehole Ground Recommended Net Approximate Founding Level
Number Surface Geotechnical Resistance

Elevation (m) at SLS (kPa) Depth (m) Elevation (m)

201 226.5 150 >1.0 Below 225.5

202 224.9 150 >0.8 Below 224.1

203 229.3 75 0.8-3.0 228.5-226.3

150 >3.0 Below 226.3

204 230.3 75 >2.7 Below 227.6

205 230.6 150 >0.8 Below 229.8

206 229.5 75 0.8-3.0 228.7 - 226.5

150 >3.0 Below 226.5

207 228.7 150 >1.0 Below 227.7

208 227.6 150 >0.8 Below 226.8

209 226.6 150 >0.8 Below 225.8

106 (3-07-3012) 2294 100 0.5-4.0 228.9-225.4
107 (3-07-3012) 226.9 150 1.5-4.0 225.4-222.9

A minimum soil cover of 1.2m or equivalent insulation is recommended for frost protection to footingsin
exterior or unheated areas. Construction during cold weather should also ensure temporary frost protection

of footing bases.

The minimum footing widths to be used in conjunction with the above recommended soil bearing pressures
should be 0.5m for continuous footings and 0.8m for individual footings. The above recommended bearing

capacities are based on estimated maximum total settlement of 25 mm and differential settlement of 19mm.

It should aso be noted that due to the variable conditions in the upper 2.0 to 3.0m of the site, some

downward stepping of footings should be anticipated in order to extend to competent soils.

Prior to placement of concrete for footings, the footing bases should be cleaned of all deleterious materials
such astopsoil, fill, softened or disturbed materialsaswell asany standing water. It isrecommended that the
foundations be inspected by Terraprobe in order to confirm the exposed soil conditions and recommended
bearing capacities. If construction proceeds during freezing weather conditions, adequate temporary frost

protection for the footing bases and concrete must be provided.
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Perimeter drainage measures for basements as per the Ontario Building Code should be implemented.

Areas of the property may require engineered fill to raise grades. This should be completed under full time

supervision by Terraprobe to monitor extent, lift thickness, compaction, material quality and the like.

Where structuresare placed on at least 0.5m of engineeredfill, the recommended maxi mum bearing capacity
may be 75 to 150 kPa depending on the potential for overstressing of underlying native soils. This should
be further investigated with Terraprobe if the option is pursued. Engineered fill material may consist of
granular type soils placed with moisture control in maximum 150 mm loose lifts and compacted uniformly
to a minimum of 98% of Standard Proctor Maximum Dry Density. Terraprobe’s detailed engineered fill

specifications will need to be followed if this option is pursued.

6.2 Concrete Slab-On-Grade or Basement Floors

Conventional lightly loaded concrete slab-on-grade or basement floors can be placed on the existing native
inorganic soil subgrade below all deleterious materials, or on engineered fill placed under full time
supervision, provided a moisture break consisting of a minimum of 150 mm of OPSS Granular ‘A’ type
material compacted to a minimum of 100% of Standard Proctor Maximum Dry Density (SPMDD) is placed
directly below the slab.

All basement floors should be constructed at least 0.5m above the seasonally high water level. Perimeter,
filtered, weeping drains must also be installed leading to positive outlets such as a sump pump in the
basement as per the current building code. Basement walls must be backfilled either with imported Granul ar

‘B’ type backfill or drainage mediums utilized as per the Ontario Building Code.

Based on the magnitude and importance of this proposed development, we would strongly recommend
continued monthly monitoring of groundwater levelsin the installed standpipesin order to support design
decisions (such as basement level s, stormwater management facilities, deep excavations, etc.) asthe design

progresses.
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6.3 Excavations

Therecommended safe side slope configuration for temporary unbraced excavations above the groundwater

level through the native soilsis 1.5 to 1 (horizontal to vertical) typically.

A Type 3 soil ischaracteristic of the site soils above the water level where maximum 1 to 1 side slopesfrom
the base of the trench to ground surface should be used when workers must enter trenches deeper than 1.2m.

Soils below the groundwater level should be considered Type 4 soils.

Excavations up to about 0.3m below the encountered water level where sandy seams are intercepted may
require localized sump pumping from widened trenches. More positive dewatering methods such as well
points and/or deep wells will be required where excavations extend more than about 0.3m below the
encountered water level in sand, silty sand and similar coarse deposits. Depending on excavation depths,
aPermit to Take Water fromthe MOECC will likely be required for construction worksat thissite (ie: more

than 50,000 litres per day dewatering). These permits are currently taking several months to obtain.

The attached grain size analyses indicate permeabilities of the native sand to silt and clay soilsin the range
of 1x10?to 1 x 10°cm/s.

6.4 Backfill

Based on our experience with sand and silty sand soils, the water contents of the upper native site soils are
primarily in the range of 5 to 25% by weight. The estimated optimum water content for Standard Proctor
compaction is about 9 to 12%. Generally, soils can be sufficiently compacted at moisture contents up to
about 3% wetter than optimum. In this regard, a small portion of the upper native site soils fall within this
range and will be suitablefor reuse as compacted fills during the construction process (without being mixed
with drier soils). Generally, the remaining native soils will not be suitable for recompaction and should be

dried, mixed with drier soils or be wasted during construction.

Earth fill materials placed beneath settlement sensitive areas such as floor slabs, sidewalks, pavement
structures and the like should be compacted to a minimum of 95% of Standard Proctor Maximum Dry

Density in lifts not exceeding 200mm.
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The topsoil materials and organic rich sands encountered at the site should not be used as backfill in
settlement sensitive areas such as those noted above. The topsoil material may be stockpiled and reused for

landscaping purposes or wasted.

Should construction be conducted during the winter season, it isimperative to ensure that frozen materials

are not utilized as trench backfill.

It is recommended that inspection and testing be carried out by Terraprobe during construction to confirm

trench backfill quality, thickness and to ensure adequate compaction.

6.5 Lateral Earth Pressures on Subsurface Walls
The boreholes encountered primarily sand to silty sand for the most part in aloose to dense condition within

the upper 2 to 3m of ground surface.

For design of rigid concrete walls, the following design parameters are recommended.

Loose to dense
soil unit weight Y 19 kN/m®
angle of internal friction 0} 32°
coefficient of lateral earth pressure “at rest” K, 0.5
coefficient of lateral earth pressure, active k, 0.31

The recommended design angle of friction between concrete and the native soil is24°. Associated with the
above istheinherent assumption that hydrostatic pressure will not be allowed to devel op behind these wall

structures. In this regard, perimeter drainage systems will need to be implemented.

6.6 Pipe Bedding

Based on anticipated service inverts of about 2 to 4m below existing grade, the trench base is expected to
consist of sand, silt and clay and/or silty sand soils. The undisturbed native soils encountered at the site will
generally be suitable for support of underground services with conventional Class ‘B’ granular bedding.

Additional granular bedding may be necessary for stabilization of wet trench bases. The granular bedding
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should consist of awell graded material such as Granular *A’. Excavation bases should be free of standing

water prior to and during bedding and service placement.

Any soft, loose or disturbed soils encountered as a result of groundwater seepage or construction traffic
should be subexcavated and replaced with suitably compacted granular fill. Granular * A’ bedding material
should be placed in thin lifts and compacted to a minimum of 95% of SPMDD. If HL 8 course aggregate
or 19mm clear stoneis used thiswill require light tamping only. However, it should be cautioned that this
HL 8 aggregate or clear stone should not be used directly against native deposits unless a geotextile fabric
is also considered as a complete wrap to prevent migration of fines into the bedding from the surrounding

fine soil.

6.7 Thrust Blocks and Pipe Restraints
It is recommended that the thrust blocks be cast directly against undisturbed native ground. The maximum

allowable bearing pressures for design of thrust blocks against undisturbed native soil where there is soil
cover over the block that equal s the height of the block, is 100kPa.

The internal angle of friction between the thrust block and the soil may be taken as 33°.

The following design parameters are recommended for design of restrained joints;

° Ultimate friction angle between plastic or ductile iron pipe and

compact bedding 24°
° Ultimate friction angle between concrete pipe and

compact bedding 33°
° Maximum bearing of thrust pressure of pipe normal

to bedding against native soil 100 kPa

6.8 Pavement Design Thickness

The pavement subgradeis expected to comprise of primarily sands and siltsin most cases or perhaps clean
earth fill compacted to aminimum of 95% of SPMDD. The exposed subgrade should be shaped and graded
with atypical 3% cross-fall, directed towards continuous subdrains and/or open ditcheswith inverts at | east

0.3m below subgrade level.
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The pavement subgrade should be proof rolled to evaluate its stability. All unstable areas will require sub-
excavation and re-compaction or increased thickness of granular subbase. It should be noted that the maj ority
of the upper site soils are considered somewhat frost susceptible. Therefore, adequate subgrade drainageis

recommended.

Based on the soil conditions encountered during our investigation, werecommend that asufficient pavement

structure for internal, local, residential roads will be as follows;

HL 3 (surface) asphalt 40 mm
HL 8 (binder) asphalt 70 mm
OPSS Granular ‘A’ (base course) 150 mm
OPSS Granular ‘B’ (subbase course) 350 mm
Total 610 mm

The above design assumes that sub-drainage of the granular fill will be provided. This should consist of

continuous subdrains leading to catch basins and/or open ditches.

It should be reiterated that the subgrade soils are frost susceptible. The subdrains are considered avaluable
protection against frost heave damage and subgrade softening particularly impacting the long term

performance of the pavement.

All topsoil and any organic-rich material should be removed from below settlement sensitive areas such as
pavements. Immediately prior to placement of the pavement granular courses, the subgrade should be proof
rolled with a heavy rubber tired vehicle (such as a grader) and any loose, soft or unstable areas should be
subexcavated and backfilled with compacted materials.

Thegranular subbase and basefill material sshould be compacted to aminimum of 100% of Standard Proctor
Maximum Dry Density (SPMDD), placed in lifts of 150 mm or |ess. Asphaltic concrete materials should be
rolled and compacted to a minimum of 97% of Marshall Bulk Density (MBD) based on nuclear density
testing.

Theabove pavement design thicknessesare considered adequatefor thedesign traffic. However, if pavement
construction occursinwet inclement weather it may be necessary to provide additional subgrade support for

heavy construction traffic by increasing the thickness of the granular subbase or base course materials.
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Further, main traffic access areas for construction equipment may experience unstabl e subgrade conditions.

These may need stabilization utilizing additional thickness of granular materials.

It is recommended that inspection and testing be carried out during construction to confirm material quality,

thickness and to ensure adequate compaction.

6.9 Earthquake Design Parameters
The Ontario Building Code (2006) stipulates the methodology for earthquake design analysis, as set out in
Subsection 4.1.8.7. The determination of the type of analysis is predicated on the importance of the

structure, the spectral response accel eration and the site classification.

The parameters for determination of Site Classification for Seismic Site Response are set out in Table
4.1.8.4A of the Ontario Building Code (2006). The classification is based on the determination of the
average shear wave velocity in the top 30 metres of the site stratigraphy, where shear wave velocity (v,)
measurements have beentaken. Alternatively, the classificationisestimated onthebasisof rational analysis

of undrained shear strength (s,) or penetration resistance.

34 $4 S
v P .. S =l _ =l
yave n Suavg avg — n
L3 L d, Z d;
i=1 Uy Sy = Y,
Shear Undrained SPT N-values
wave shear
velocity strength

At this site the stratigraphy beneath the buildings will consist of at least 6 metres of soil with a penetration
resistance averaging at least 20 to 30 blows per 300 mm. The soilsare primarily compact to dense silty sand
at depth. It isknown that the deeper stratigraphy in thisareais at least as competent. On thisbasis, the site
designation for seismic analysis is Class D, according to Table 4.1.8.4.A of the Ontario Building Code
(2206). Tables 4.1.8.4B and 4.1.8.4C of the same code provide the applicable acceleration and velocity
based site coefficients.
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Site Class Values of F,
S,(0.2) < 0.25 S,(0.2) = 0.50 S,(0.2) = 0.75 S,(0.2) = 1.00 S,(0.2) > 1.25
D 1.3 1.2 1.1 1.1 1
Site Class Values of F,
S,(1.0) < 0.1 S,(1.0)=0.2 S,(1.0)=0.3 S,(1.0)=0.4 S,(1.0)> 0.5
D 1.4 1.3 1.2 1.1 1.1

6.10 Stormwater Management Facilities

At the time of thisinvestigation the location(s) of proposed storm facilities were not known to Terraprobe.

The attached reports indicate grain size analyses for the different strata encountered in the boreholes.

According to Hazen' s Rule, we would estimate a coefficient of permeability for each of the tested samples

as follows:

Borehole Sample Estimated Coefficient
Number Number of Permeability (cm/s)
201 5 1x10°®
205 4 1.5x 103
209 5 1.5x107?

Pond geometry of 4:1 to 5:1 (horizontal to vertical) internal side slopes are appropriate below the normal

high groundwater level for thetype and density of the soilsencountered during our investigation. Additional

monitoring would be required to confirm groundwater levels. Interior dopes above the normal high water

level could be constructed to amaximum of 3:1 (horizontal to vertical). Exterior berm slopes may be created

to 3:1whichwill also be suitable from ageotechnical perspective depending on whether maintenance and/or

grass cutting will be required on the slopes.
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6.11 ENVIRONMENTAL CONSIDERATIONS
Select soil samples were obtained at representative depths during the drilling operations in February, 2015

to assess current shallow soil conditions and provide a preliminary analytical assessment of the soil. A
complete soil management plan may be needed eventually, pending the possible removal of soils off-site.
The following table (Summary of Soil Samples and Analytical Testing) isasummary of the collected soil

samples and the analytical schedule.

SUMMARY OF SOIL SAMPLES AND ANALYTICAL TESTING

Sample ID Sample General F1-F4 BTEX TCLP Soil Description
Depth (m) Quality Metals PHC

and Inorganics

BH209-SS2 0.8-1.2 - - - v Sand, trace to some silt
BH201-SS3 1.5-2.0 v v v - Sand, trace to some silt
BH204- SS3 1.5-2.0 v v v - Organic Fill

BH206-SS3 1.5-20 v 4 v - Sand, trace to some silt

The O.Reg. 153(511) analytical results were compared to the MOECC, Table 1, Site Condition Standards
(SCS), Residential, Parkland, Institutional, Industrial, Commercial, Community property use (All). The
laboratory Certificate of Analysesincluding the Laboratory Quality Assurance Report is appended.

No soil parameter exceedances were recorded with regard to the O. Reg. 153(511) analytical results as
compared to MOECC Table 1 SCS.

Based on the above analytical soil testing results, the soil is suitable to be permanently stored on a Table 1
or Table2 SCSsitewilling to accept the material. The soil may also beleft on site if agreed upon by /with

the property owner.

No exceedances were recorded in regard to O.Reg. 558 TCL P testing within the soil sample from Borehole

209. Based on thisresult, the soil is considered to be non-hazardous and non-registerable.
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The select representative soil sampling and soil chemical analyses reported herein has been conducted in
order to assess possi bl e optionsfor soil management and/or disposal and is not intended to constitute aPhase
Two Environmental Site Assessment and as such does not comment on the environmental condition of the
site. Soil quality may vary at locations other than those tested. Furthermore, the testing conducted as part
of this program will not substantiate the preparation of a Record of Site Condition in accordance with the
Ontario Ministry of the Environment and Climate Change (MOECC) Standards.

Please note that the representative sampled and analytically tested soils do not guarantee that there are no
further impacted soilsat site or other environmental related issues. These samplesarerepresentative of their

location and results may vary elsewhere.

6.12 Slope Stability Analysis and Development Setbacks
Concurrent with this geotechnical study, Terraprobe is conducting a comprehensive slope stability study
based on the subsurface findings of thisinvestigation. The results of this assessment and the recommended

development setbacks are being reported under separate cover by Terraprobe.

7.0 CONCLUSIONS

Terraprobewasretained to provide geotechnical characterization of thesiteand to providerecommendations

based on these findings to guide design decisions.

Terraprobe recently observed and recorded the advancement of nine (9) sampled boreholes on the subject
property. The boreholes generally indicated sand to silty sand overlying silt and clay to clayey silt in
localized areas. As noted above, groundwater levels were measured once in mid-March in the installed

standpipes with levels recorded from 1.1 to at least 6.5m below existing grade.

It is recommended that groundwater monitoring in the installed standpipes should continue on a monthly
basisin order to eval uate the magnitude of seasonal groundwater fluctuationsand estimate peak levelswhich
will affect thefinal design such asbasement levels, deep road cuts, stormwater management facility design,
etc.
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Terraprobe should be involved through the design process to provide geotechnical consultation and support.
Further investigation and/or review may be required for specific details of the development as the design

progresses.

We trust the foregoing information will satisfy your present requirements. If you should have any questions,

or if we can be of further assistance, please do not hesitate to contact us.

Sincerely,
Terraprobe Inc.

Blair E. Goss, P. Eng, [

Associate

. Michael Tanos, P. Eng.

Principal

BEG/ct
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BOREHOLE LOGS

Terraprobe

ABBREVIATIONS, TERMINOLOGY,
GENERAL INFORMATION

SAMPLING METHOD

SS split spoon
ST Shelby tube

AS auger sample
WS wash sample
RC rock core

WH weight of hammer

PENETRATION RESISTANCE

Standard Penetration Test (SPT) resistance (‘N’ values) is defined as the
number of blows by a hammer weighing 63.6 kg (140 Ib.) falling freely for a
distance of 0.76 m (30 in.) required to advance a standard 50 mm (2 in.) diameter
split spoon sampler for a distance of 0.3 m (12 in.).

Dynamic Cone Test (DCT) resistance is defined as the number of blows by a
hammer weighing 63.6 kg (140 Ib.) falling freely for a distance of 0.76 m (30 in.)

PH pressure, hydraulic | required to advance a conical steel point of 50 mm (2 in.) diameter and with 60°
sides on ‘A’ size drill rods for a distance of 0.3 m (12 in.).
SOIL DESCRIPTION - COHESIONLESS SOILS SOIL DESCRIPTION - COHESIVE SOILS
Relative Density ‘N’ value Consistency Undrained Shear ‘N’ value
Strength, kPa

very loose <4

loose 4-10 very soft <12 <2

compact 10 - 30 soft 12 - 25 2-4

dense 30 -50 firm 25 -50 4-8

very dense > 50 stiff 50 - 100 8-16
very stiff 100 - 200 16 - 32
hard > 200 > 32

SOIL COMPOSITION

‘trace’ (e.g. trace silt)
‘some’ (e.g. some gravel)
adjective (e.g. sandy)

‘and’ (e.g. sand and gravel)

TESTS, SYMBOLS

% by weight MH mechanical sieve and hydrometer analysis
w, w, water content
<10 w, liquid limit
10 - 20 w, plastic limit
20-35 I plasticity index
35-50 k coefficient of permeability
Y soil unit weight, bulk
¢’ angle of internal friction
c’ cohesion shear strength
C. compression index

inspection and testing.

GENERAL INFORMATION, LIMITATIONS

The conclusions and recommendations provided in this report are based on the factual information obtained from
the boreholes and/or test pits. Subsurface conditions between the test holes may vary.

The engineering interpretation and report recommendations are given only for the specific project detailed within,
and only for the original client. Any third party decision, reliance, or use of this report is the sole and exclusive
responsibility of such third party. The number and siting of boreholes and/or test pits may not be sufficient to
determine all factors required for different purposes.

It is recommended Terraprobe be retained to review the project final design and to provide construction

Abbrev.wpd




Terraprobe LOG OF BOREHOLE ..201..

PROJECT NAME: 70 Pioneer Trail Subdivision PROJECT No.: 31-15-2003
CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION XXX
% ?c'ﬂ RESISTANCE PLOT WATER CONTENT
2\9E S |aw S ® INSTALLATION
a | &5 =
o Ez DESCRIPTION < |DEPTH é E < SHE?S STEENGTHQkPq . v . INFORMATION
= = = . natV — -e
% g_ 'E:: (m) % :Z remV - & u-o
@ » 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 226.5
4 175mm — TOPSOIL 0.0 Concrete
1 500mm - SILTY SAND FILL, trace
. organics 1|SS|24 X ¢
E Brown Compact Moist gzziconlte
1 2 |SS|14] x ©)
E SAND, trace to some silt, trace
] gravel
N 3 |SS |22 X (o)
2
. 4 [ssf15] x D
o N
(] -
S12 1 17,1 2235
<|3 -
- Grey Hard Moist 3.0
£l 1 5 [ss|33 X o
7] B
% 1 SILT & CLAY, to clayey, trace
(%] 4 sand
N -
= 7
= -
S -
o . 6 [SS (36 X )
8|5
T ] i
=] ] i
o -
E ] -
Lo N
2 _
s . ]
26 — B
o ] 4
5 1 7 |ss|37 X ) |
P17 219.9 -
o ]
7 End of Borehole 6.6 1. Borehole remained
7 open and dry upon
E completion of drilling.
] 2. Water level on March
] 10, 2015 measured dry
E to 6.5m.
8
9
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

..202..

PROJECT No.: 31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION XXX
2|20 RESISTANCE PLOT WATER CONTENT
2|3E S |aw S ® INSTALLATION
o o Wil o
) Ez DESCRIPTION < |DEPTH é § = SHEtAS STEENGTHQkPq. w v INFORMATION
= =z - natv — - O
% g_ 'n<_: (m) % :Z remV - & Uu-o
@ 2] 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 224.9
4 100mm - TOPSOIL 0.0 Concrete
3 Brown Compact to Moist 1|Ss(36 X O
N Very Dense to Wet Bentonite
i Seal
1 - SAND, trace to some silt, trace 2 |S8|22 ¢ o
. gravel, medium to fine
i 3 [SS |31 X O
2]
. 4 |SS|43 X
o i
(0] .
g“ J
|3 —
E) 5 |SS|36 x o)
n i
hed i
_0 -
N -
= N
@]
| -
o ] 6 |SS |42 X o
B(5—
€ ] i
=3 ] i
o -
E ] -
= ] 1 |6.0m
L 6.1m
Zlo =T
5| 1 7 |SS|52 x o}
L 2183
o N
JEnd of Borehole 6.6 1. Borehole caved and
7 1 water level noted at
E 6.1m upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 6.0m (elev. 218.9m).
8]
9
i SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

..203..

PROJECT No.: 31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION &X
2|20 RESISTANCE PLOT WATER CONTENT
E 8% § ELEV 5 e INSTALLATION
o o il 2
o|E2 DESCRIPTION < |oePmH| £ § S|HEN STRENGH P ey INFORMATION
= = = . natV — -e
% g_ é (m) % -4 remV - & Uu-o0
[a0] = Ey
n 20 40 60 80 10 30
T T T T T T T T T
0 GROUND SURFACE 229.3
1 175mm — TOPSOIL 0.0 Concrete
3 Brown Loose to Moist 1]SS|54 X o)
] Dense to Wet | Bentonite
i Seal
1 - SAND, trace to some silt, trace 2|SS| 6| o
] gravel
i 3 |SS| 6 |x O
2]
] 4 |ss| 6|x q
2 i
(0] .
g“ J
<|3 33
] .3m
E, ] 5 [ss|25 X kvd Z).i’n
&4 ] =
hed i
_0 -
N E L
o 1
v : -
= |
o ] 6 |SS |37 X R
3|5 L
= ] 4
=3 ] L
] 4
g . i
L 4 -l
o i
= 4
216 —
© i
5| 1 7 |ss|29 x
D21 1 32227
o N
1 End of Borehole 6.6 1. Borehole caved and
7 1 water level noted at
E 3.3m upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 3.4m (elev. 225.9m).
8 ]
9

SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

PROJECT No.: 31-15-2003

..204..

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
o, SOIL PROFILE SAMPLES |PENETRATION XXX
2 =@ RESISTANCE. PLOT WATER CONTENT
E 8E § ELEV. 5 e @ INSTALLATION
|
o|lz® DESCRIPTION S ol B | & | S[SHEAR SRENETH kPa | INFORMATION
Z|h 2 = S| || mtv- o+ Q-e ——
% o~ é (m) = =z remV - @& U -0
m 5 2
20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 230.3
- Dark Brown Compact Moist 0.0 Concrete
i 1 |SS|17 X o)
] Bentonite
] SAND, some silt to silty, some Seal
1 ] organics, trace gravel, FILL x”‘x, 2 |ss|15 X le
] $229.0
] Dark Brown Loose Maist 1.3
i 3 [SS| 6(x O
2 — ORGANIC PEAT, fiLL
. 227.9
- Brown Loose to Moist | 2.4 4 |SS| 5]|x (0]
4 ] Very Loose to Wet
= -
<|3
% ] SAND, trace to some silt, trace 5 |SS| 4(x o
753 i gravel
ke N
_0 -
w 4 4.01m 4.1m
~7 = X
o i
@l
S 6 |ss| 2k D
3|5
€ ] i
=3 ] i
° -
£ i L
L N
<o i
= . J
216 — B
© i
5| 1 7 |ss| 2k D
A {2237
[a) ]
] End of Borehole 6.6 1. Borehole caved and
7 water level noted at 4m
] upon completion of
] drilling.
E 2. Water level on March
] 10, 2015 measured at
] 4.1m (elev. 226.2m).
8
9
i SHEET 1 OF 1




Terraprobe LOG OF BOREHOLE ..205..

PROJECT NAME: 70 Pioneer Trail Subdivision PROJECT No.: 31—-15-2003
CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
ol SOIL PROFILE SAMPLES |PENETRATION XXX
% :('ﬂ RESISTANCE PLOT WATER CONTENT
LZ_J 8% § ELEV. s 2o _= ) INSTALLATION
| e
o|z% DESCRIPTION || @ § T [SHEAR STRENGTH kPa | INFORMATION
=0 > = N natV - + Q-e
% g_ é (m) 2 =z remV - & U-o0
[aa] [ 2
% 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 230.6
- Brown Compact Moist[ <72 0.0 Concrete
] 1 |SS|27 X (@)
] Bentonite
] SAND, some gravel to gravelly, trace Seal
1 _: to some silt 2 |ss|14 X o)
] 3 |SS (32 X (e}
2 - 228.5
- Brown Dense to Moist 2.1
7 Very Dense to Wet
R 4 |SS|33 X O
o 7
(3] -
o ]
23— SAND, fine to medium, silty to
g E trace silt, trace gravel 5 | ss|39 N o
ol ]
he) ]
6 -
N ] X 4.2m
oY -
-
=l Y 46m
o . 6 |SS |54 X ©)
8|5
IS ] i
=] ] i
o _
£ ] L
L7 N
o ]
= 4 L]
26 —
© ]
5| 1 7 |ss|36 X o)
L"I’ 7 <.5.1224.0
= -4 End of Borehole 6.6
] 1. Borehole caved and
7 — water level noted at
1 4.2m upon completion of
g drilling.
] 2. Water level on March
7 10, 2015 measured at
g 4.6m (elev. 226.0m).
9
N SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

PROJECT No.:

..206..

31-15-2003

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

S| SOIL PROFILE SAMPLES |PENETRATION XXx
(=) :(,m RESISTANCE PLOT WATER CONTENT
E 8E § ELEV. 5 e ———— ® INSTALLATION
o |EEV- |15y o
o Ez DESCRIPTION < |permH é E < SHE?S STEENGTHQkPq. w . . INFORMATION
= = = N natV - - 5
% g_ é (m) % ;Z rem.V — @ Uu-0
@ %) 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 229.5
4 500mm — Organic stained Sand -{ 0.0 Concrete
7 Brown Loose to Moist 1 [AS o
] Dense to Wet Bentonite
7 Seal
1 -] SAND, trace to some silt, trace 2 |SS| 4| O
] gravel
] 3 [ss| 3[x D ¥ 1.8m
2
y 4 |ss| 4|x o)
o 7
) ]
g’ i
<|3 -]
E E 5 |ss[19| 0]
n ]
hel 7
_0 -
~N E L
o 1
@ 7 L
= |
o . 6 |SS |44 X 0] E
3|5 L
3 ] J
c -
> ] L
gl A -1 224.0 .
‘:L) - Grey Very Stiff Moist 5.5 =
= ]
°l6 —
(&) 4 SILT, some clay to clayey, trace
51 1 sand 7 |ss|18| X D
“? B 222.9
o 4 End of Borehole 6.6
N 1. Borehole caved and
7 — water level noted at
4 1.8m upon completion of
7 drilling.
E 2. Water level on March
n 10, 2015 measured at
8 —] 1.8m (elev. 227.7m).
9
N SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

PROJECT No.:

..207..

31-15-2003

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

=1 SOIL PROFILE SAMPLES [PENETRATION Xxx
g E:lm RESISTANCE PLOT WATER CONTENT
g 8% § ELEV. 5 e ———— ) INSTALLATION
a |[EEV o
o|E2 DESCRIPTION < |peP| 8 § S [SHEAR STEENGT”Q"P". w % INFORMATION
= =z = . natV - -
% g_ é (m) % ;Z remV — @ Uu-o0
@ 0 20 40 60 80 10 20 30
0 GROUND SURFACE 228.7
- Brown Compact Moist K 0.0 Concrete
] 1 |SS|{11] x @}
1 SAND, some organics, trace silt,
] trace gravel, FILL 3 228.0 Bentonite
- Brown Compact 0.7 Seal
1 2 |SS(16| x 0]
] X 1.2m
] SAND, trace to some silt, trace
E gravel X 1.6m
] 3 |SS (28 X 0]
2
E 4 |SS|28 X O
g 7 :+/| 225.9
. - Grey Very Stiff Mois 2.8
3
<|3 to Hard
El 1 5 [ss|26 x 0]
n 1 SILT & CLAY to CLAYEY, trace
2 - sand
Al 7
~ 4 o I
o L
S f/ !
ol 6 [Ss |40 o i
B(5 % 1
3 7
= 7 L
3 7]
3 . J
IE ] =l
8| 7%
z ]
= 6 ]
5| 1 7 |ss|47 X q
“|’ B 2221
a ]
] End of Borehole 6.6 1. Borehole caved and
7 water level noted at
_ 1.2m upon completion of
] drilling.
E 2. Water level on March
i 10, 2015 measured at
] 1.6m (elev. 227.1m).
8 —
9]
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

PROJECT No.:

..208..

31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 25, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
o, SOIL PROFILE SAMPLES |PENETRATION XXX
2 =z RESISTANCE PLOT WATER CONTENT
2|5E S e S o ® INSTALLATION
o |ELEV g o
Q|E= DESCRIPTION < |pePmH| & § S SO STRENGT 1P INFORMATION
= = = N natV — -
E|B8= o= (m) 2 Z| remv-o U-o
@ & 20 40 60 80 10 20
0 GROUND SURFACE 227.6
1 300mm — TOPSOIL 0.0 Concrete
3 Brown Compact to Moist [« 1 [AS o
] to Grey Very Dense to Wet Bentonite
i Seal
1 ] 2 |SS|22 X D v
] ¥ 1.1
4 SAND, trace to some silt, trace = m
] gravel
] X 1.5m
i 3 [SS |19 O
2]
3 4 |ss|22| «x D
o ]
[0 .
g" 4
|3 —] L
§ E 5 [SS|39 X O L
n i 1
o ]
e 4 L
@ /R — |
~N 1 Grey L
o i J
2 i ul
S 6 |SS |52 X a
B(5 -
I ]
3 4
o 4
£ ]
I ]
o ]
= ]
216 —
© i
5 1 7 | SS|50/150mm )
P 221.0
[a) ]
J End of Borehole 6.6 1. Borehole caved and
7 1 water level noted at 1.5m
E upon completion of
] drilling.
] 2. Water level on March
- 10, 2015 measured at
] 1.1m (elev. 226.5m).
8
9
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

31-15-2003

PROJECT No.:

..209..

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

=1 SOIL PROFILE SAMPLES |PENETRATION Xxx
% E:lm RESISTANCE PLOT WATER CONTENT
2|5E S |ae =] pva——— ® INSTALLATION
T |[EEV 5 o
o|z2 DESCRIPTION < |pePm| & § S [SHEAR STEENGT”Q“P". w % INFORMATION
~ =z = . natV - -
% g_ é (m) 2 :Z remV — @ Uu-o0
o & 20 40 60 80 10 20 30
0 GROUND SURFACE 226.6
] 450mm — TOPSOIL 0.0 Concrete
1 Brown Compact to Moist 1 [AS Qg
] Dense to Wet Bentonite
] Seal
1 -] SAND, medium to fine, trace to 2 |Ss|M | x o
] some silt, trace gravel
] X 15m
7 A A
] 3 [ssle7|  |x 0 = 1.7m
2]
] 4 |ss|35 X [0)
o ]
[7) 7
g" i
<|3 —]
E E 5 [ss|24 X 0]
n ]
hel 7
= ] L
(V5] 4 _— 4
N - L
o 1
@ 7 L
ol 6 |SS |46 X 0] ]
3|5 — L
] ] ]
c -
3 4 |
o -
£ 7
I ]
o 7
= 4
26 —
O 7
5| 1 7 |ss|35 X D
Q1 220.0
o ]
7 End of Borehole 6.6 1. Borehole caved and
7 7 water level noted at 1.5m
E upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 1.7m (elev. 224.9m).
8
9
] SHEET 1 OF 1
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GRAIN SIZE ANALYSIS
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%g TQ"GPTObQ SIEVE AND HYDROMETER ANALYSIS

TEST REPORT
PROJECT: 70 Pioneer Trail Subdivision
LOCATION: Barrie, ON FILE NO.: 32-15-2003
CLIENT: Richwood Estates Inc. LAB NO.: 1188a
SAMPLE DATE: Feb-27-15
BOREHOLE NUMBER: 201 SAMPLE DEPTH: 10to 11.5' SAMPLED BY: B.H.
SAMPLE NUMBER: 5
SAMPLE LOCATION: as above
SAMPLE DESCRIPTION: Silt and clay, trace sand
GRAIN SIZE DISTRIBUTION
U.S. STANDARD SIEVE SIZES
15" 34" 3/8"  #4  #10  #20 #40 #60 #140 #200
0 ——t { — — 100
K\
N\
10 \\ 9
X
20 \ 80
30 \ 70
_ 40 \ 60
g \ g
[a]
o GRAIN SIZE CONTENT \ 2
E 50 Unified System 50 2
o o
= Gravel................... 0% \ %
s Sand........ccoeeeeees 1% 3]
& 60 ) 40 @
i Silt and Clay......... 99% a
70 30
80 20
90 10
100 0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE (mm)
MIT COARSE MEDIUM FINE
SYSTEM GRAVEL SAND SILT CLAY
UNIFIED COARSE | FINE |COARSE | MEDIUM | FINE
SYSTEM GRAVEL | SAND SILT AND CLAY




ﬁg Terraprobe

PROJECT:
LOCATION:
CLIENT:

SIEVE AND HYDROMETER ANALYSIS

70 Pioneer Trail Subdivision

Barrie, ON
Richwood Estates Inc.

BOREHOLE NUMBER:

SAMPLE LOCATION:
SAMPLE DESCRIPTION:

SAMPLE NUMBER: 4

205

SAMPLE DEPTH: 7.5t0 9'

as above
Silty sand, trace clay

GRAIN SIZE DISTRIBUTION

U.S. STANDARD SIEVE SIZES

FILE NO.:
LAB NO.:

TEST REPORT

32-15-2003
1188b

SAMPLE DATE: Feb-27-15

SAMPLED BY: B.H.

1.5" 3/4"  3/8" #4 #10 #20  #40 #60 #140 #200
0 7__. D D — ' ' ' ' 100
10 \‘ 20
20 \ 80
30 70
— 40 60 _
a 0}
4 GRAIN SIZE CONTENT 4 z
< 50 Unified System 50 ﬁ
w
x o
=
= Gravel................... 0% \ z
w 0, O
o 0 Sgnd ................... 63% 0 &
i Silt and Clay......... 37% * ¢
70 \ 30
80 \ 20
90 K 10
~
ﬁ “
100 0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE (mm)
MIT COARSE MEDIUM FINE
SYSTEM GRAVEL SAND SILT CLAY
UNIFIED COARSE | FINE |COARSE | MEDIUM | FINE
SYSTEM GRAVEL | SAND SILT AND CLAY




32 Terraprobe WASH SIEVE ANALYSIS
2y TEST REPORT

PROJECT: 70 Pioneer Trail Subdivision

LOCATION: Barrie, ON FILE NO.: 32-15-2003
CLIENT: Richwood Estates Inc. LAB NO.: 1188c
SAMPLE DATE: Feb-27-15
BOREHOLE NUMBER: 209 SAMPLE DEPTH: 10to 11.5' SAMPLED BY: B.H.

SAMPLE NUMBER: 5
SAMPLE LOCATION: as above
SAMPLE DESCRIPTION: Sand, trace silt

GRAIN SIZE DISTRIBUTION

U.S. STANDARD SIEVE SIZES

1.5" 3/4" 3/8" #4 #10 #20  #40 #60 #140 #200

0eo—6—o—0—¢ : \u\ 100
10 \ GRAIN SIZE CONTENT 90
Unified System
20 Gravel................... 0% 80
Sand.............c..ee 99%
Silt and Clay........... 1%
30 70
. 40 60
&3 g
[a)]
< 50 50 a
W o
o [
3] 60 40 ®
& w
o o
70 30
80 \ 20
90 \ 10
100 e 0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE (mm)
MIT COARSE | MEDIUM | FINE
SYSTEM GRAVEL SAND SILT CLAY
UNIFIED COARSE | FINE COARSE | MEDIUM | FINE
SYSTEM GRAVEL SAND SILT AND CLAY
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Terraprobe LOG OF BOREHOLE ..106..

PROJECT NAME:Ontario Mission of the Deof Subdivision PROJECT No.: 3—07—3012

CLIENT: Ontario Mission of the Deaf BORING DATE: February 20, 2007
LOCATION:  Barrie, Ontario ELEVATION DATUM: Geodetic
8w SOIL PROFILE SAMPLES |PENETRATION LY
2 30 — RESISTANCE PLOT "X | Lo o MTENT
3|2 E 2 e (gl | S “ INSTALLATION
o : b !
g E: DESCRIPTION < |5EFTH| 8 :‘:L_-J gpiph TP e 5 o INFORMATION
§ e é (m) | 2 Z| romv-® u-o
v : 20 . 40 . 50 BD i0 20 0
0 GROUND SURFACE
J IBSOITIITI - TOPS0IL Bentonite
ul L H
] rown oose t::o\ﬁ:l ss| 9ix o Saql
1 ss| Blx o
1 SAND, trace to some silt ¥ 1.6m
. ss|ofx o -
2
ss{ 3lx | o
3]
1 SS| 8] x D
4= -
N ssf10| 9 K

1. Boréhole caved at 2m
upon completion of
drilling.

End of Borehole

2. Water level noted at
1.2m during drilling.

3. Water level on
February 28, 2007
measured at 1.6m {elev.
227.8m).

D50 Crawler—mounted Drill Rig / 108mm Diameter Solid Stem Augers

Ii!l]1llllll1|lll!l!lilI]ll!ll!llli||llllll|

SHEET 1 OF 1




Terraprobe LOG OF BOREHOLE ..107..

PROJECT NAME:Ontario Mission of the Deof Subdivision PROJECT No.: 3=07-3012

CLIENT: Ontario Mission of the Deof BORING DATE: February 20, 2007
LOCATION: Barrie, Ontario ELEVATION DATUM: Gecdetic
g SOIL PROFILE SAMPLES FPENETRATION ’&x
E gtﬂ — RESISTANCE PLOT WATER CONTENT -
=(0F A AT E o ® INSTALLATION
olz= DESCRIPTION - loepm| | & | 2 [SHEAR STRENCTH kPa | INFORMATION
2|b= A S b R R e
g|e E m |z Z| emv-w U-0
20 4 60 8o 020 30
0 GROUND SURFACE 226.9
- Brown lLoose to Moist .7 Bantonit
7| to Block Compaoct 1 |8s| s5]x e S:glonle
1 SAND, troce te some organics, FILL
1 2 |ss|27| |« o
. . 2956
- Light Compact to Moist [{i[71 1.3
] Brown Very Dense g
: wikl 3 |sss| x @
2] L.
&7 1
1 L
x . +1] 4 | SS5{43 % le)
gl el
2| JSILTY SAND, fine, with sondy silt, [T
b 3 -] inclusions /layers SEC
E = I
;g E 5 {SS|504125pmm o
3 3 L]
g ; ""‘ E i
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GROUNDWATER LEVEL
MONITORING DATA
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Depth Below Ground Surface (m)

Static Water Level Monitoring
70 Pioneer Trail, Barrie - (Feb. 2015t0)
Terraprobe -- 31-15-2003
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Elevation (m)

Static Water Level Monitoring
70 Pioneer Trail, Barrie - (Feb. 2015to )
Terraprobe -- 31-15-2003
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Terraprobe -- 31-15-2003
70 Pioneer Trail, Barrie

Monitoring/ Ground Surface Static Water Level Depth Below Existing Ground Surface (m)
Borehole Location Elevation (m) 20-Feb-07 | 26-Feb-07 | [ 25-Feb-15 [ 10-Mar-15 | 16-Apr-15 | 14-May-15 10-Jun-15 | 14-Jul-15 | 24-Aug-15| 15-Sep-15 | 26-Oct-15] 16-Nov-15 | 11-Dec-15 | 4-Jan-16 | 11-Feb-16 | 10-Mar-16 | 8-Apr-16 | 24-May-16 | 17-Jun-16 | 19-Jul-16 | 16-Aug-16
201 226.5 -6.5 -6.5 -6.5 -6.0 -6.2 -6.3 -6.3 -6.3 -6.4 -6.4 -6.4 -6.4 -5.0 -4.7 -5.2 -6.3 -6.3
202 224.9 -6.1 -6.0 -5.8 -5.9 -5.9 -5.9 -5.9 -5.7 -5.9 -5.9 -5.9 -5.9 -5.9 -5.9 -5.7 -5.9 -5.9 -5.9 -5.9
203 229.3 -3.3 -3.4 -2.3 -2.5 -3.0 -3.0 -3.5 -3.5 -3.9 -3.8 -3.6 -3.4 -2.8 -2.7 -1.7 -2.5 -3.0 -3.4 -3.7
204 230.3 -4.0 4.1 -2.7 -3.1 -3.8 -3.7 -4.3 -4.3 -4.6 -4.3 -4.0 -3.7 -3.1 -3.0 -2.2 -3.0 -3.7 -4.2 -4.4
205 230.6 -4.2 -4.6 -3.4 -3.7 -4.2 -4.2 -4.8 -4.6 -5.1 -5.1 -4.9 -4.7 -4.0 -4.0 -2.6 -3.7 -4.1 -4.7 -5.0
206 229.5 -1.8 -1.9 -0.6 -1.2 -1.8 -1.3 -2.0 -2.0 -2.4 -2.1 -1.7 -1.2 -0.8 -0.7 -0.7 -1.0 -1.7 -2.2 -2.4
207 228.7 -1.2 -1.6 -0.8 -1.0 -1.3 -1.3 -1.6 -1.6 -1.9 -1.8 -1.6 -1.3 -0.9 -0.8 -0.8 -0.9 -1.4 -1.8 -1.5
208 227.6 -1.5 -1.1 -0.1 -0.3 -0.7 -0.6 -1.0 -1.2 -1.5 -1.5 -1.4 -1.1 -0.3 -0.1 0.0 -0.3 -0.7 -1.2 -1.2
209 226.6 -1.5 -1.7 -0.6 -0.8 -1.3 -1.3 -1.8 -1.8 -2.2 -2.2 -1.9 -1.8 -1.1 -1.0 -0.2 -0.8 -1.2 -1.7 -2.0
106 (3-07-3012) 229.4 -1.2 -1.6 -1.9 -0.7 -1.2 -1.8 -1.4 -2.0 -2.1 -2.4 -2.1 -1.7 -1.3 -0.9 -0.7 -0.7 -1.1 -1.7 -2.2 -2.4
107 (3-07-3012) 226.9 -5.0 -5.0 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6 -4.5 -4.6 -4.6 -4.6 -4.6 -4.6 -3.6 -4.4 -4.6 -4.6 -4.6
noted noted A&B? 107? 107 Dry 208 frozen 107 Dry 107 Dry
Monitoring/ Ground Surface Static Water Level Elevation (m)
Borehole Location Elevation (m) 20-Feb-07 | 26-Feb-07 | | 25-Feb-15 | 10-Mar-15| 16-Apr-15 | 14-May-15| 10-Jun-15| 14-Jul-15 | 24-Aug-15| 15-Sep-15| 26-Oct-15| 16-Nov-15 | 11-Dec-15 | 4-Jan-16 | 11-Feb-16 | 10-Mar-16 | 8-Apr-16 | 24-May-16 | 17-Jun-16 | 19-Jul-16 | 16-Aug-16
201 226.5 220.0 220.0 220.0 220.6 220.3 220.2 220.2 220.2 220.2 220.2 220.1 220.1 221.5 221.8 221.3 220.3 220.2
202 224.9 218.8 218.9 219.1 219.0 219.0 219.0 219.0 219.2 219.0 219.0 219.0 219.0 219.0 219.0 219.2 219.1 219.0 219.0 219.0
203 229.3 226.0 225.9 227.0 226.8 226.3 226.3 225.8 225.8 225.4 225.5 225.7 225.9 226.5 226.6 227.6 226.8 226.4 225.9 225.6
204 230.3 226.3 226.2 227.6 227.2 226.5 226.6 226.0 226.0 225.7 226.0 226.4 226.6 227.2 227.3 228.1 227.3 226.6 226.1 225.9
205 230.6 226.4 226.0 227.2 226.9 226.4 226.4 225.8 226.0 225.5 225.5 225.7 225.9 226.6 226.6 228.0 226.9 226.5 225.9 225.7
206 229.5 227.7 227.7 228.9 228.3 227.7 228.2 227.5 227.5 227.2 227.4 227.8 228.3 228.7 228.8 228.8 228.5 227.8 227.3 227.2
207 228.7 227.5 227.2 227.9 227.7 227.4 227.5 227.1 227.1 226.8 226.9 227.1 227.5 227.8 227.9 227.9 227.8 227.3 226.9 227.2
208 227.6 226.1 226.5 227.5 227.3 226.9 227.0 226.6 226.4 226.1 226.1 226.3 226.5 227.3 227.5 227.6 227.3 226.9 226.4 226.4
209 226.6 225.1 224.9 226.0 225.9 225.3 225.3 224.9 224.8 224.4 224.4 224.7 224.9 225.5 225.6 226.5 225.8 225.4 224.9 224.6
106 (3-07-3012) 229.4 228.2 227.8 227.5 228.7 228.2 227.6 228.0 227.4 227.3 227.0 227.3 227.7 228.2 228.5 228.7 228.7 228.4 227.7 227.2 227.0
107 (3-07-3012) 226.9 221.9 221.9 222.3 222.3 222.3 222.3 222.4 222.4 222.4 222.3 222.3 222.3 222.3 222.3 223.4 222.5 222.3 222.3 222.3
noted noted
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

CLIENT NAME: TERRAPROBE INC.
220 BAYVIEW DRIVE, UNIT 25
BARRIE, ON L4N4Y8
(705) 739-8355

ATTENTION TO: Blair Goss
PROJECT: 31-15-2003
AGAT WORK ORDER: 15T950250

SOIL ANALYSIS REVIEWED BY: Elizabeth Polakowska, MSc (Animal Sci), PhD (Agri Sci), Inorganic Lab
Supervisor

TRACE ORGANICS REVIEWED BY: Oksana Gushyla, Trace Organics Lab Supervisor
DATE REPORTED: Mar 10, 2015
PAGES (INCLUDING COVER): 14
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

A G@AT Laboratories (V1) Page 1 of 14
Member of: Association of Professional Engineers, Geologists and Geophysicists AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
of Alberta (APEGGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.

Results relate only to the items tested and to all the items tested



CLIENT NAME: TERRAPROBE INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 157950250
PROJECT: 31-15-2003

ATTENTION TO: Blair Goss

SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Ignitability in Soil

DATE RECEIVED: 2015-03-04

DATE REPORTED: 2015-03-10

SAMPLE DESCRIPTION: TCLP
SAMPLE TYPE: Soil
DATE SAMPLED: 2/25/2015
Parameter Unit G/S RDL 6348380
Ignitability N
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
6348380 N = Non-Flammable Solid.

Moist, sandy soil.

Certified By:

5?—9,1,&#, Blakonsta

G GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested
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CLIENT NAME: TERRAPROBE INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 157950250
PROJECT: 31-15-2003
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

O. Reg. 153(511) - Metals & Inorganics (Soil)

DATE RECEIVED: 2015-03-04

DATE REPORTED: 2015-03-10

SAMPLE DESCRIPTION:  BH201-SS3 BH204-SS3 BH206-SS3 BH209-SS2
SAMPLE TYPE: Soil Soil Soil Soil
DATE SAMPLED: 2/24/2015 2/24/2015 2/25/2015 2/25/2015
Parameter Unit G/S RDL 6348361 6348366 6348372 6348376

Antimony Ha/g 13 0.8 <0.8 <0.8 <0.8 <0.8
Arsenic ug/g 18 1 <1 2 <1 <1
Barium Ha/g 220 2 9 79 14 20
Beryllium pg/g 25 0.5 <0.5 <0.5 <0.5 <0.5
Boron ua/g 36 5 <5 <5 <5 <5
Boron (Hot Water Soluble) pg/g NA 0.10 <0.10 0.29 <0.10 <0.10
Cadmium Ha/g 1.2 0.5 <0.5 <0.5 <0.5 <0.5
Chromium pg/g 70 2 3 10 5 5
Cobalt ua/g 21 0.5 14 35 2.1 2.4
Copper pg/g 92 1 2 6 2 5
Lead ua/g 120 1 <1 6 1 1
Molybdenum pg/g 2 0.5 <0.5 <0.5 <0.5 <0.5
Nickel Ha/g 82 1 2 5 2 6
Selenium pg/g 15 0.4 <0.4 0.5 <0.4 <0.4
Silver ua/g 0.5 0.2 <0.2 <0.2 <0.2 <0.2
Thallium pg/g 1 0.4 <0.4 <0.4 <0.4 <0.4
Uranium Ha/g 25 0.5 <0.5 <0.5 <0.5 <0.5
Vanadium pg/g 86 1 7 20 14 12
zZinc Ha/g 290 7 40 9 9
Chromium VI pa/g 0.66 0.2 <0.2 <0.2 <0.2 <0.2
Cyanide ua/g 0.051 0.040 <0.040 <0.040 <0.040 <0.040
Mercury pa/g 0.27 0.10 <0.10 <0.10 <0.10 <0.10
Electrical Conductivity mS/cm 0.57 0.005 0.057 0.150 0.056 0.078
Sodium Adsorption Ratio NA 2.4 NA 0.097 0.105 0.081 0.124
pH, 2:1 CaCl2 Extraction pH Units NA 8.04 7.33 7.35 8.03
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to T1(ALL) - Current

6348361-6348376 EC & SAR were determined on the DI water extract obtained from the 2:1 leaching procedure (2 parts DI water:1 part soil). pH was determined on the 0.01M CaCl2 extract prepared at 2:1 ratio.

Certified By:

el Toloonsta

G GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 3 of 14



CLIENT NAME: TERRAPROBE INC.

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 157950250

PROJECT: 31-15-2003
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

O. Reg. 558 Metals and Inorganics

DATE RECEIVED: 2015-03-04

DATE REPORTED: 2015-03-10

SAMPLE DESCRIPTION: TCLP
SAMPLE TYPE: Soil
DATE SAMPLED: 2/25/2015
Parameter Unit G/S RDL 6348380
Arsenic Leachate mg/L 25 0.010 <0.010
Barium Leachate mg/L 100 0.100 0.249
Boron Leachate mg/L 500 0.050 <0.050
Cadmium Leachate mg/L 0.5 0.010 <0.010
Chromium Leachate mg/L 5.0 0.010 0.014
Lead Leachate mg/L 5.0 0.010 <0.010
Mercury Leachate mg/L 0.1 0.010 <0.010
Selenium Leachate mg/L 1.0 0.010 <0.010
Silver Leachate mg/L 5.0 0.010 <0.010
Uranium Leachate mg/L 10.0 0.050 <0.050
Fluoride Leachate mg/L 150 0.05 0.11
Cyanide Leachate mg/L 20.0 0.05 <0.05
(Nitrate + Nitrite) as N Leachate mg/L 1000 0.70 <0.70
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Regulation 558

Certified By:

5?—9,1,&#, Blakonsta

G GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested
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Certificate of Analysis

AGAT WORK ORDER: 157950250
PROJECT: 31-15-2003

CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Blair Goss

SAMPLING SITE: SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

0. Reg. 153(511) - PHCs F1 - F4 (Soil)

DATE RECEIVED: 2015-03-04

DATE REPORTED: 2015-03-10

SAMPLE DESCRIPTION:  BH201-SS3 BH204-SS3 BH206-SS3

SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED: 2/24/2015 2/24/2015 2/25/2015
Parameter Unit G/S RDL 6348361 6348366 6348372
Benzene Ha/g 0.02 0.02 <0.02 <0.02 <0.02
Toluene Ha/g 0.2 0.08 <0.08 <0.08 <0.08
Ethylbenzene Ha/g 0.05 0.05 <0.05 <0.05 <0.05
Xylene Mixture Ha/g 0.05 0.05 <0.05 <0.05 <0.05
F1 (C6 to C10) Ha/g 5 <5 <5 <5
F1 (C6 to C10) minus BTEX Ha/g 25 5 <5 <5 <5
F2 (C10 to C16) Ha/g 10 10 <10 <10 <10
F3 (C16 to C34) Ha/g 240 50 <50 <50 <50
F4 (C34 to C50) Ha/g 120 50 <50 <50 <50
Gravimetric Heavy Hydrocarbons Ha/g 120 50 NA NA NA
Moisture Content % 0.1 55 195 185
Surrogate Unit Acceptable Limits
Terphenyl % 60-140 95 99 98
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to T1(ALL) - Current

6348361-6348372 Results are based on sample dry weight.
The C6-C10 fraction is calculated using toluene response factor.
The C10 - C16, C16 - C34, and C34 - C50 fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.

Gravimetric Heavy Hydrocarbons are not included in the Total C16-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that hydrocarbons >C50 are present.

The chromatogram has returned to baseline by the retention time of nC50.

Total C6 - C50 results are corrected for BTEX contributions.

This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.

nC10, nC16 and nC34 response factors are within 10% of their average.

C50 response factor is within 70% of nC10 + nC16 + nC34 average.

Linearity is within 15%.

Extraction and holding times were met for this sample.

Fractions 1-4 are quantified with the contribution of PAHs. Under Ontario Regulation 153, results are considered valid without determining the PAH contribution if not requested by the client.

Quality Control Data is available upon request.

Certified By:

G GE T CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested and to all the items tested
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CLIENT NAME: TERRAPROBE INC.
SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 157950250

PROJECT: 31-15-2003
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

ON Regulation 558 Benzo(a) pyrene

DATE RECEIVED: 2015-03-04

DATE REPORTED: 2015-03-10

SAMPLE DESCRIPTION: TCLP
SAMPLE TYPE: Soil
DATE SAMPLED: 2/25/2015
Parameter Unit G/S RDL 6348380
Benzo(a)pyrene mg/L 0.001 0.001 <0.001
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Regulation 558
6348380 The sample was leached according to Regulation 558 protocol. Analysis was performed on the leachate.

Certified By:

G GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested
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= H 5835 COOPERS AVENUE
Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 157950250 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 31-15-2003 http://www.agatlabs.com
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Blair Goss
SAMPLING SITE: SAMPLED BY:B.H.
ON Regulation 558 PCBs
DATE RECEIVED: 2015-03-04 DATE REPORTED: 2015-03-10
SAMPLE DESCRIPTION: TCLP
SAMPLE TYPE: Soil
DATE SAMPLED: 2/25/2015
Parameter Unit G/S RDL 6348380
Polychlorinated Biphenyls mg/L 0.3 0.005 <0.005
Surrogate Unit Acceptable Limits
Decachlorobiphenyl % 60-130 82
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Regulation 558
6348380 The soil sample was leached using the Regulation 558 procedure. Analysis was performed on the leachate.

Certified By:

G GE T CERTIFICATE OF ANALYSIS (V1) Page 7 of 14
Results relate only to the items tested and to all the items tested




e . 5835 COOPERS AVENUE
Certificate of Analysis VISSISSAUGA, ONTARIO
CANADA L4Z 1Y2
AGAT WORK ORDER: 157950250 TEL (905)712-5100
. FAX (905)712-5122
PROJECT: 31-15-2003 http://www.agatlabs.com
CLIENT NAME: TERRAPROBE INC. ATTENTION TO: Blair Goss
SAMPLING SITE: SAMPLED BY:B.H.
ON Regulation 558 VOCs
DATE RECEIVED: 2015-03-04 DATE REPORTED: 2015-03-10
SAMPLE DESCRIPTION: TCLP
SAMPLE TYPE: Soil
DATE SAMPLED: 2/25/2015
Parameter Unit G/S RDL 6348380
Vinyl Chloride mg/L 0.2 0.030 <0.030
1,1 Dichloroethene mg/L 1.4 0.020 <0.020
Dichloromethane mg/L 5.0 0.030 <0.030
Methyl Ethyl Ketone mg/L 200 0.090 <0.090
Chloroform mg/L 10.0 0.020 <0.020
1,2-Dichloroethane mg/L 0.5 0.020 <0.020
Carbon Tetrachloride mg/L 0.5 0.020 <0.020
Benzene mg/L 0.5 0.020 <0.020
Trichloroethene mg/L 5.0 0.020 <0.020
Tetrachloroethene mg/L 3.0 0.050 <0.050
Chlorobenzene mg/L 8.0 0.010 <0.010
1,2-Dichlorobenzene mg/L 20.0 0.010 <0.010
1,4-Dichlorobenzene mg/L 0.5 0.010 <0.010
Surrogate Unit Acceptable Limits
Toluene-d8 % Recovery 60-130 100
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Reg. 558
6348380 Sample was prepared using Regulation 558 protocol and a zero headspace extractor.
i

Certified By:
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: TERRAPROBE INC. AGAT WORK ORDER: 157950250
PROJECT: 31-15-2003 ATTENTION TO: Blair Goss
SAMPLING SITE: SAMPLED BY:B.H.
Soil Analysis

RPT Date: Mar 10, 2015 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE

Method Accgp}able Accgp}able Accgpyable

PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits
Lower [ Upper Lower [ Upper Lower [ Upper

O. Reg. 153(511) - Metals & Inorganics (Soil)
Antimony 6342120 <0.8 <0.8 0.0% <0.8 99% 70% 130% 85% 80% 120% 84% 70% 130%
Arsenic 6342120 3 3 0.0% <1 105% 70% 130% 97% 80% 120% 102% 70% 130%
Barium 6342120 202 198 2.0% <2 98% 70% 130% 96% 80% 120% 96% 70% 130%
Beryllium 6342120 0.9 0.8 11.8% <0.5 95% 70% 130% 96% 80% 120% 86% 70% 130%
Boron 6342120 12 11 8.7% <5 80% 70% 130% 102% 80% 120% 91% 70% 130%
Boron (Hot Water Soluble) 6347218 0.20 0.18 10.5% <0.10 101% 60% 140% 90% 70% 130% 93% 60% 140%
Cadmium 6342120 <0.5 <0.5 0.0% <0.5 104% 70% 130% 99% 80% 120% 112% 70% 130%
Chromium 6342120 34 34 0.0% <2 88% 70% 130% 92% 80% 120% 93% 70% 130%
Cobalt 6342120 13.8 14.1 2.2% <0.5 87% 70% 130% 93% 80% 120% 93% 70% 130%
Copper 6342120 25 25 0.0% <1 89% 70% 130% 97% 80% 120% 92% 70% 130%
Lead 6342120 9 10 10.5% <1 95% 70% 130% 94% 80% 120% 87% 70% 130%
Molybdenum 6342120 <0.5 <0.5 0.0% <0.5 97% 70% 130% 102% 80% 120% 112% 70% 130%
Nickel 6342120 29 29 0.0% <1 92% 70% 130% 98% 80% 120% 96% 70% 130%
Selenium 6342120 <0.4 <0.4 0.0% <04 104% 70% 130% 95% 80% 120% 98% 70% 130%
Silver 6342120 <0.2 <0.2 0.0% <0.2 96% 70% 130% 108% 80% 120% 109% 70% 130%
Thallium 6342120 <0.4 <0.4 0.0% <04 84% 70% 130% 96% 80% 120% 93% 70% 130%
Uranium 6342120 <0.5 <0.5 0.0% <0.5 84% 70% 130% 84% 80% 120% 81% 70% 130%
Vanadium 6342120 42 41 2.4% <1 84% 70% 130% 89% 80% 120% 93% 70% 130%
Zinc 6342120 69 69 0.0% <5 97% 70% 130% 103% 80% 120% 92% 70% 130%
Chromium VI 6350919 <0.2 <0.2 0.0% <0.2 95% 70% 130% 94% 80% 120% 94% 70% 130%
Cyanide 6348361 6348361 <0.040 <0.040 0.0% <0.040 99% 70% 130% 93% 80% 120% 103% 70% 130%
Mercury 6342120 <0.10 <0.10 0.0% <0.10 109% 70% 130% 93% 80% 120% 80% 70% 130%
Electrical Conductivity 6347218 0.632 0.636 0.6% <0.005 100% 90% 110% NA NA
Sodium Adsorption Ratio 6347218 10.7 10.7 0.0% NA NA NA NA
pH, 2:1 CaCl2 Extraction 6349188 7.90 7.88 0.3% NA 100% 80% 120% NA NA
Comments: NA signifies Not Applicable.
O. Reg. 558 Metals and Inorganics
Arsenic Leachate 6347219 <0.010 <0.010 0.0% <0.10 98% 90% 110% 98% 80% 120% 106% 70% 130%
Barium Leachate 6347219 0.778 0.788 1.3% <1.00 95% 90% 110% 97% 80% 120% 103% 70% 130%
Boron Leachate 6347219 <0.050 <0.050 0.0% <050 105% 90% 110% 100% 80% 120% 97% 70% 130%
Cadmium Leachate 6347219 <0.010 <0.010 0.0% <0.10 95% 90% 110% 94% 80% 120% 97% 70% 130%
Chromium Leachate 6347219 <0.010 <0.010 0.0% <0.10 99% 90% 110% 99% 80% 120% 100% 70% 130%
Lead Leachate 6347219 <0.010 <0.010 0.0% <0.10 94% 90% 110% 93% 80% 120% 83% 70% 130%
Mercury Leachate 6347219 <0.010 <0.010 0.0% <01 101% 90% 110% 86% 80% 120% 77% 70% 130%
Selenium Leachate 6347219 <0.010 <0.010 0.0% <0.10 95% 90% 110% 93% 80% 120% 96% 70% 130%
Silver Leachate 6347219 <0.010 <0.010 0.0% <0.10 97% 90% 110% 105% 80% 120% 100% 70% 130%
Uranium Leachate 6347219 <0.050 <0.050 0.0% <0.50 91% 90% 110% 94% 80% 120% 76% 70% 130%
Fluoride Leachate 6347219 0.15 0.15 0.0% <0.05 104% 90% 110% 109% 90% 110% 91% 70% 130%
EGE T QUALITY ASSURANCE REPORT (V1) Page 9 of 14

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested




CLIENT NAME: TERRAPROBE INC.

PROJECT: 31-15-2003
SAMPLING SITE:

Quality Assurance

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 157950250
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

Soil Analysis (Continued)

RPT Date: Mar 10, 2015 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable

PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank Mt\e/e;slser}ed Limits Recovery| Limits Recovery Limits
Lower| Upper Lower [ Upper Lower [ Upper
Cyanide Leachate 6347219 <0.05 <0.05 0.0% <0.05 90% 90% 110% 101% 90% 110% 97% 70% 130%
(Nitrate + Nitrite) as N Leachate 6345683 <0.70 <0.70 0.0% <0.70 98% 80% 120% 96% 80% 120% 96% 70% 130%

Certified By:

%M Biokonsta

EGE T QUALITY ASSURANCE REPORT (V1)

Page 10 of 14

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested




CLIENT NAME: TERRAPROBE INC.

PROJECT: 31-15-2003
SAMPLING SITE:

Quality Assurance
AGAT WORK ORDER: 157950250
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100
FAX (905)712-5122
http://www.agatlabs.com

Trace Organics Analysis

RPT Date: Mar 10, 2015 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits
Lower| Upper Lower | Upper Lower | Upper
0. Reg. 153(511) - PHCs F1 - F4 (Soil)
Benzene 6344800 <0.02 <0.02 0.0% <0.02 104% 50% 140% 102% 60% 130% 94% 50% 140%
Toluene 6344800 <0.08 <0.08 0.0% <0.08 96% 50% 140% 98% 60% 130% 89% 50% 140%
Ethylbenzene 6344800 <0.05 <0.05 0.0% <0.05 93% 50% 140% 97% 60% 130% 89% 50% 140%
Xylene Mixture 6344800 <0.05 <0.05 0.0% <0.05 95% 50% 140% 98% 60% 130% 90% 50% 140%
F1 (C6 to C10) 6344800 <5 <5 0.0% <5 94% 60% 140% 91% 80% 120% 82% 60% 140%
F2 (C10to C16) 6346980 <10 <10 0.0% <10 104% 60% 140% 87% 80% 120% 87% 60% 140%
F3 (C16 to C34) 6346980 <50 <50 0.0% <50 98% 60% 140% 98% 80% 120% 98% 60% 140%
F4 (C34 to C50) 6346980 <50 <50 0.0% <50 73% 60% 140% 93% 80% 120% 96% 60% 140%
ON Regulation 558 Benzo(a) pyrene
Benzo(a)pyrene 6348380 6348380 <0.001 <0.001 0.0% <0.001 111% 70% 130% 74% 70% 130% NA 70% 130%
ON Regulation 558 PCBs
Polychlorinated Biphenyls 6348380 6348380 <0.005 <0.005 0.0% <0.005 113% 60% 130% 117% 60% 130% NA 60% 130%
ON Regulation 558 VOCs
Vinyl Chloride 6348380 6348380 <0.030 <0.030 0.0% <0.030 94% 60% 140% 101% 60% 140% NA 60% 140%
1,1 Dichloroethene 6348380 6348380 <0.020 <0.020 0.0% <0.020 85% 70% 130% 98% 70% 130% NA 60% 140%
Dichloromethane 6348380 6348380 <0.030 <0.030 0.0% <0.030 97% 70% 130% 92% 70% 130% NA 60% 140%
Methyl Ethyl Ketone 6348380 6348380 <0.090 <0.090 0.0% <0.090 97% 70% 130% 87% 70% 130% NA 60% 140%
Chloroform 6348380 6348380 <0.020 <0.020 0.0% <0.020 105% 70% 130% 104% 70% 130% NA 60% 140%
1,2-Dichloroethane 6348380 6348380 <0.020 <0.020 0.0% <0.020 98% 70% 130% 92% 70% 130% NA 60% 140%
Carbon Tetrachloride 6348380 6348380 <0.020 <0.020 0.0% <0.020 86% 70% 130% 94% 70% 130% NA 60% 140%
Benzene 6348380 6348380 <0.020 <0.020 0.0% <0.020 89% 70% 130% 89% 70% 130% NA 60% 140%
Trichloroethene 6348380 6348380 <0.020 <0.020 0.0% <0.020 102% 70% 130% 96% 70% 130% NA 60% 140%
Tetrachloroethene 6348380 6348380 <0.050 <0.050 0.0% <0.050 102% 70% 130% 106% 70% 130% NA 60% 140%
Chlorobenzene 6348380 6348380 <0.010 <0.010 0.0% <0.010 101% 70% 130% 105% 70% 130% NA 60% 140%
1,2-Dichlorobenzene 6348380 6348380 <0.010 <0.010 0.0% <0.010 94% 70% 130% 96% 70% 130% NA 60% 140%
1,4-Dichlorobenzene 6348380 6348380 <0.010 <0.010 0.0% <0.010 101% 70% 130% 103% 70% 130% NA 60% 140%
/

Certified By:

T
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested




CLIENT NAME: TERRAPROBE INC.
PROJECT: 31-15-2003
SAMPLING SITE:

Method Summary
AGAT WORK ORDER: 157950250
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
Ignitability EPA SW-846 1030 BURN MOLD
Antimony MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Arsenic MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Barium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Beryllium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Boron MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Boron (Hot Water Soluble) MET-93-6104 E:EAZ:LSW 846 6010C; MSA, Part 3, ICP/OES
Cadmium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Chromium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Cobalt MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Copper MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Lead MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Molybdenum MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Nickel MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Selenium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Silver MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Thallium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Uranium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Vanadium MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Zinc MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Chromium VI INOR-93-6029 SM 3500 B; MSA Part 3, Ch. 25 SPECTROPHOTOMETER
Cyanide INOR-93-6052 MO CN-3015 & £ 3009 A;SM 4500 rgcpinicon AUTO ANALYZER
Mercury MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS
Electrical Conductivity INOR-93-6036 McKeague 4.12, SM 2510 B EC METER
Sodium Adsorption Ratio INOR-93-6007 hsﬂ\(/:vKgigL(la%iol; &3.26 & EPA ICP/OES
pH, 2:1 CaCl2 Extraction INOR-93-6031 MSA part 3 & SM 4500-H+ B PH METER
Arsenic Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Barium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Boron Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Cadmium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Chromium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Lead Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Mercury Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Selenium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Silver Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Uranium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS
Fluoride Leachate INOR-93-6018 EPA SW-846-1311 & SM4500-F- C ION SELECTIVE ELECTRODE
Cyanide Leachate INOR-93-6052 Fo SN 846-1311 & MOE 3015 & SM recinicoN AUTO ANALYZER
(Nitrate + Nitrite) as N Leachate INOR-93-6053 EPA SW 846-1311 & SM 4500 - NO3- | \cpiaT Fia

@ G@E T METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested
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CLIENT NAME: TERRAPROBE INC.

PROJECT: 31-15-2003
SAMPLING SITE:

Method Summary
AGAT WORK ORDER: 157950250
ATTENTION TO: Blair Goss
SAMPLED BY:B.H.

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Trace Organics Analysis
Benzene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/IMS
Toluene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/IMS
Ethylbenzene VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/IMS
Xylene Mixture VOL-91-5009 EPA SW-846 5035 & 8260 P & T GC/IMS
F1 (C6 to C10) VOL-91-5009 CCME Tier 1 Method P & T GC/FID
F1 (C6 to C10) minus BTEX VOL-91-5009 CCME Tier 1 Method P & T GC/FID
F2 (C10 to C16) VOL-91-5009 SlE Terd Method, EPA SW846 kg
F3 (C16 to C34) VOL-91-5009 SpE Terd Method, EPA SW846 ) ki
F4 (C34 to C50) VOL-91-5009 SE Terd Method, EPA SW846 kg
Gravimetric Heavy Hydrocarbons VOL-91-5009 CCME Tier 1 Method BALANCE
Moisture Content VOL-91-5009 CCME Tier 1 Method BALANCE
Terphenyl VOL-91-5009 GC/FID
Benzo(a)pyrene ORG-91-5114 EPA SW846 3540 & 8270 GC/MS
Polychlorinated Biphenyls ORG-91-5112 gsfggg%ggss, EPA SW846 GC/ECD
Decachlorobiphenyl ORG-91-5112 EPA SW846 3510C/8082 GC/ECD
Vinyl Chloride VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/MS
1,1 Dichloroethene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/MS
Dichloromethane VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Methyl Ethyl Ketone VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/MS
Chloroform VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
1,2-Dichloroethane VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Carbon Tetrachloride VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Benzene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Trichloroethene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/MS
Tetrachloroethene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Chlorobenzene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
1,2-Dichlorobenzene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
1,4-Dichlorobenzene VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS
Toluene-d8 VOL-91-5001 EPA SW-846 5230B & 8260 (P&T)GC/IMS

@ G@E T METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested
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Client Information
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@ Geotechnical Update Report for Proposed Residential
G EI Consultants Development at 70 Pioneer Trail, Barrie, Ontario

ENCLOSURE 2

Enclosure 2 — Terraprobe Assessment of Groundwater Levels

Project No. 2101696









Depth Below Ground Surface (m)

Static Water Level Monitoring
70 Pioneer Trail, Barrie - (Feb. 2015t0)
Terraprobe -- 31-15-2003
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Elevation (m)

Static Water Level Monitoring
70 Pioneer Trail, Barrie - (Feb. 2015to )
Terraprobe -- 31-15-2003
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Terraprobe -- 31-15-2003
70 Pioneer Trail, Barrie

Monitoring/ Ground Surface Static Water Level Depth Below Existing Ground Surface (m)
Borehole Location Elevation (m) 20-Feb-07 | 26-Feb-07 | [ 25-Feb-15 [ 10-Mar-15 | 16-Apr-15 | 14-May-15 10-Jun-15 | 14-Jul-15 | 24-Aug-15| 15-Sep-15 | 26-Oct-15] 16-Nov-15 | 11-Dec-15 | 4-Jan-16 | 11-Feb-16 | 10-Mar-16 | 8-Apr-16 | 24-May-16 | 17-Jun-16 | 19-Jul-16 | 16-Aug-16
201 226.5 -6.5 -6.5 -6.5 -6.0 -6.2 -6.3 -6.3 -6.3 -6.4 -6.4 -6.4 -6.4 -5.0 -4.7 -5.2 -6.3 -6.3
202 224.9 -6.1 -6.0 -5.8 -5.9 -5.9 -5.9 -5.9 -5.7 -5.9 -5.9 -5.9 -5.9 -5.9 -5.9 -5.7 -5.9 -5.9 -5.9 -5.9
203 229.3 -3.3 -3.4 -2.3 -2.5 -3.0 -3.0 -3.5 -3.5 -3.9 -3.8 -3.6 -3.4 -2.8 -2.7 -1.7 -2.5 -3.0 -3.4 -3.7
204 230.3 -4.0 4.1 -2.7 -3.1 -3.8 -3.7 -4.3 -4.3 -4.6 -4.3 -4.0 -3.7 -3.1 -3.0 -2.2 -3.0 -3.7 -4.2 -4.4
205 230.6 -4.2 -4.6 -3.4 -3.7 -4.2 -4.2 -4.8 -4.6 -5.1 -5.1 -4.9 -4.7 -4.0 -4.0 -2.6 -3.7 -4.1 -4.7 -5.0
206 229.5 -1.8 -1.9 -0.6 -1.2 -1.8 -1.3 -2.0 -2.0 -2.4 -2.1 -1.7 -1.2 -0.8 -0.7 -0.7 -1.0 -1.7 -2.2 -2.4
207 228.7 -1.2 -1.6 -0.8 -1.0 -1.3 -1.3 -1.6 -1.6 -1.9 -1.8 -1.6 -1.3 -0.9 -0.8 -0.8 -0.9 -1.4 -1.8 -1.5
208 227.6 -1.5 -1.1 -0.1 -0.3 -0.7 -0.6 -1.0 -1.2 -1.5 -1.5 -1.4 -1.1 -0.3 -0.1 0.0 -0.3 -0.7 -1.2 -1.2
209 226.6 -1.5 -1.7 -0.6 -0.8 -1.3 -1.3 -1.8 -1.8 -2.2 -2.2 -1.9 -1.8 -1.1 -1.0 -0.2 -0.8 -1.2 -1.7 -2.0
106 (3-07-3012) 229.4 -1.2 -1.6 -1.9 -0.7 -1.2 -1.8 -1.4 -2.0 -2.1 -2.4 -2.1 -1.7 -1.3 -0.9 -0.7 -0.7 -1.1 -1.7 -2.2 -2.4
107 (3-07-3012) 226.9 -5.0 -5.0 -4.6 -4.6 -4.6 -4.6 -4.6 -4.6 -4.5 -4.6 -4.6 -4.6 -4.6 -4.6 -3.6 -4.4 -4.6 -4.6 -4.6
noted noted A&B? 107? 107 Dry 208 frozen 107 Dry 107 Dry
Monitoring/ Ground Surface Static Water Level Elevation (m)
Borehole Location Elevation (m) 20-Feb-07 | 26-Feb-07 | | 25-Feb-15 | 10-Mar-15| 16-Apr-15 | 14-May-15| 10-Jun-15| 14-Jul-15 | 24-Aug-15| 15-Sep-15| 26-Oct-15| 16-Nov-15 | 11-Dec-15 | 4-Jan-16 | 11-Feb-16 | 10-Mar-16 | 8-Apr-16 | 24-May-16 | 17-Jun-16 | 19-Jul-16 | 16-Aug-16
201 226.5 220.0 220.0 220.0 220.6 220.3 220.2 220.2 220.2 220.2 220.2 220.1 220.1 221.5 221.8 221.3 220.3 220.2
202 224.9 218.8 218.9 219.1 219.0 219.0 219.0 219.0 219.2 219.0 219.0 219.0 219.0 219.0 219.0 219.2 219.1 219.0 219.0 219.0
203 229.3 226.0 225.9 227.0 226.8 226.3 226.3 225.8 225.8 225.4 225.5 225.7 225.9 226.5 226.6 227.6 226.8 226.4 225.9 225.6
204 230.3 226.3 226.2 227.6 227.2 226.5 226.6 226.0 226.0 225.7 226.0 226.4 226.6 227.2 227.3 228.1 227.3 226.6 226.1 225.9
205 230.6 226.4 226.0 227.2 226.9 226.4 226.4 225.8 226.0 225.5 225.5 225.7 225.9 226.6 226.6 228.0 226.9 226.5 225.9 225.7
206 229.5 227.7 227.7 228.9 228.3 227.7 228.2 227.5 227.5 227.2 227.4 227.8 228.3 228.7 228.8 228.8 228.5 227.8 227.3 227.2
207 228.7 227.5 227.2 227.9 227.7 227.4 227.5 227.1 227.1 226.8 226.9 227.1 227.5 227.8 227.9 227.9 227.8 227.3 226.9 227.2
208 227.6 226.1 226.5 227.5 227.3 226.9 227.0 226.6 226.4 226.1 226.1 226.3 226.5 227.3 227.5 227.6 227.3 226.9 226.4 226.4
209 226.6 225.1 224.9 226.0 225.9 225.3 225.3 224.9 224.8 224.4 224.4 224.7 224.9 225.5 225.6 226.5 225.8 225.4 224.9 224.6
106 (3-07-3012) 229.4 228.2 227.8 227.5 228.7 228.2 227.6 228.0 227.4 227.3 227.0 227.3 227.7 228.2 228.5 228.7 228.7 228.4 227.7 227.2 227.0
107 (3-07-3012) 226.9 221.9 221.9 222.3 222.3 222.3 222.3 222.4 222.4 222.4 222.3 222.3 222.3 222.3 222.3 223.4 222.5 222.3 222.3 222.3
noted noted




Terraprobe LOG OF BOREHOLE ..201..

PROJECT NAME: 70 Pioneer Trail Subdivision PROJECT No.: 31-15-2003
CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION XXX
% ?c'ﬂ RESISTANCE PLOT WATER CONTENT
2\9E S |aw S ® INSTALLATION
a | &5 =
o Ez DESCRIPTION < |DEPTH é E < SHE?S STEENGTHQkPq . v . INFORMATION
= = = . natV — -e
% g_ 'E:: (m) % :Z remV - & u-o
@ » 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 226.5
4 175mm — TOPSOIL 0.0 Concrete
1 500mm - SILTY SAND FILL, trace
. organics 1|SS|24 X ¢
E Brown Compact Moist gzziconlte
1 2 |SS|14] x ©)
E SAND, trace to some silt, trace
] gravel
N 3 |SS |22 X (o)
2
. 4 [ssf15] x D
o N
(] -
S12 1 17,1 2235
<|3 -
- Grey Hard Moist 3.0
£l 1 5 [ss|33 X o
7] B
% 1 SILT & CLAY, to clayey, trace
(%] 4 sand
N -
= 7
= -
S -
o . 6 [SS (36 X )
8|5
T ] i
=] ] i
o -
E ] -
Lo N
2 _
s . ]
26 — B
o ] 4
5 1 7 |ss|37 X ) |
P17 219.9 -
o ]
7 End of Borehole 6.6 1. Borehole remained
7 open and dry upon
E completion of drilling.
] 2. Water level on March
] 10, 2015 measured dry
E to 6.5m.
8
9
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

..202..

PROJECT No.: 31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION XXX
2|20 RESISTANCE PLOT WATER CONTENT
2|3E S |aw S ® INSTALLATION
o o Wil o
) Ez DESCRIPTION < |DEPTH é § = SHEtAS STEENGTHQkPq. w v INFORMATION
= =z - natv — - O
% g_ 'n<_: (m) % :Z remV - & Uu-o
@ 2] 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 224.9
4 100mm - TOPSOIL 0.0 Concrete
3 Brown Compact to Moist 1|Ss(36 X O
N Very Dense to Wet Bentonite
i Seal
1 - SAND, trace to some silt, trace 2 |S8|22 ¢ o
. gravel, medium to fine
i 3 [SS |31 X O
2]
. 4 |SS|43 X
o i
(0] .
g“ J
|3 —
E) 5 |SS|36 x o)
n i
hed i
_0 -
N -
= N
@]
| -
o ] 6 |SS |42 X o
B(5—
€ ] i
=3 ] i
o -
E ] -
= ] 1 |6.0m
L 6.1m
Zlo =T
5| 1 7 |SS|52 x o}
L 2183
o N
JEnd of Borehole 6.6 1. Borehole caved and
7 1 water level noted at
E 6.1m upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 6.0m (elev. 218.9m).
8]
9
i SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

..203..

PROJECT No.: 31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION &X
2|20 RESISTANCE PLOT WATER CONTENT
E 8% § ELEV 5 e INSTALLATION
o o il 2
o|E2 DESCRIPTION < |oePmH| £ § S|HEN STRENGH P ey INFORMATION
= = = . natV — -e
% g_ é (m) % -4 remV - & Uu-o0
[a0] = Ey
n 20 40 60 80 10 30
T T T T T T T T T
0 GROUND SURFACE 229.3
1 175mm — TOPSOIL 0.0 Concrete
3 Brown Loose to Moist 1]SS|54 X o)
] Dense to Wet | Bentonite
i Seal
1 - SAND, trace to some silt, trace 2|SS| 6| o
] gravel
i 3 |SS| 6 |x O
2]
] 4 |ss| 6|x q
2 i
(0] .
g“ J
<|3 33
] .3m
E, ] 5 [ss|25 X kvd Z).i’n
&4 ] =
hed i
_0 -
N E L
o 1
v : -
= |
o ] 6 |SS |37 X R
3|5 L
= ] 4
=3 ] L
] 4
g . i
L 4 -l
o i
= 4
216 —
© i
5| 1 7 |ss|29 x
D21 1 32227
o N
1 End of Borehole 6.6 1. Borehole caved and
7 1 water level noted at
E 3.3m upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 3.4m (elev. 225.9m).
8 ]
9

SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

PROJECT No.: 31-15-2003

..204..

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
o, SOIL PROFILE SAMPLES |PENETRATION XXX
2 =@ RESISTANCE. PLOT WATER CONTENT
E 8E § ELEV. 5 e @ INSTALLATION
|
o|lz® DESCRIPTION S ol B | & | S[SHEAR SRENETH kPa | INFORMATION
Z|h 2 = S| || mtv- o+ Q-e ——
% o~ é (m) = =z remV - @& U -0
m 5 2
20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 230.3
- Dark Brown Compact Moist 0.0 Concrete
i 1 |SS|17 X o)
] Bentonite
] SAND, some silt to silty, some Seal
1 ] organics, trace gravel, FILL x”‘x, 2 |ss|15 X le
] $229.0
] Dark Brown Loose Maist 1.3
i 3 [SS| 6(x O
2 — ORGANIC PEAT, fiLL
. 227.9
- Brown Loose to Moist | 2.4 4 |SS| 5]|x (0]
4 ] Very Loose to Wet
= -
<|3
% ] SAND, trace to some silt, trace 5 |SS| 4(x o
753 i gravel
ke N
_0 -
w 4 4.01m 4.1m
~7 = X
o i
@l
S 6 |ss| 2k D
3|5
€ ] i
=3 ] i
° -
£ i L
L N
<o i
= . J
216 — B
© i
5| 1 7 |ss| 2k D
A {2237
[a) ]
] End of Borehole 6.6 1. Borehole caved and
7 water level noted at 4m
] upon completion of
] drilling.
E 2. Water level on March
] 10, 2015 measured at
] 4.1m (elev. 226.2m).
8
9
i SHEET 1 OF 1




Terraprobe LOG OF BOREHOLE ..205..

PROJECT NAME: 70 Pioneer Trail Subdivision PROJECT No.: 31—-15-2003
CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
ol SOIL PROFILE SAMPLES |PENETRATION XXX
% :('ﬂ RESISTANCE PLOT WATER CONTENT
LZ_J 8% § ELEV. s 2o _= ) INSTALLATION
| e
o|z% DESCRIPTION || @ § T [SHEAR STRENGTH kPa | INFORMATION
=0 > = N natV - + Q-e
% g_ é (m) 2 =z remV - & U-o0
[aa] [ 2
% 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 230.6
- Brown Compact Moist[ <72 0.0 Concrete
] 1 |SS|27 X (@)
] Bentonite
] SAND, some gravel to gravelly, trace Seal
1 _: to some silt 2 |ss|14 X o)
] 3 |SS (32 X (e}
2 - 228.5
- Brown Dense to Moist 2.1
7 Very Dense to Wet
R 4 |SS|33 X O
o 7
(3] -
o ]
23— SAND, fine to medium, silty to
g E trace silt, trace gravel 5 | ss|39 N o
ol ]
he) ]
6 -
N ] X 4.2m
oY -
-
=l Y 46m
o . 6 |SS |54 X ©)
8|5
IS ] i
=] ] i
o _
£ ] L
L7 N
o ]
= 4 L]
26 —
© ]
5| 1 7 |ss|36 X o)
L"I’ 7 <.5.1224.0
= -4 End of Borehole 6.6
] 1. Borehole caved and
7 — water level noted at
1 4.2m upon completion of
g drilling.
] 2. Water level on March
7 10, 2015 measured at
g 4.6m (elev. 226.0m).
9
N SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

PROJECT No.:

..206..

31-15-2003

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

S| SOIL PROFILE SAMPLES |PENETRATION XXx
(=) :(,m RESISTANCE PLOT WATER CONTENT
E 8E § ELEV. 5 e ———— ® INSTALLATION
o |EEV- |15y o
o Ez DESCRIPTION < |permH é E < SHE?S STEENGTHQkPq. w . . INFORMATION
= = = N natV - - 5
% g_ é (m) % ;Z rem.V — @ Uu-0
@ %) 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 229.5
4 500mm — Organic stained Sand -{ 0.0 Concrete
7 Brown Loose to Moist 1 [AS o
] Dense to Wet Bentonite
7 Seal
1 -] SAND, trace to some silt, trace 2 |SS| 4| O
] gravel
] 3 [ss| 3[x D ¥ 1.8m
2
y 4 |ss| 4|x o)
o 7
) ]
g’ i
<|3 -]
E E 5 |ss[19| 0]
n ]
hel 7
_0 -
~N E L
o 1
@ 7 L
= |
o . 6 |SS |44 X 0] E
3|5 L
3 ] J
c -
> ] L
gl A -1 224.0 .
‘:L) - Grey Very Stiff Moist 5.5 =
= ]
°l6 —
(&) 4 SILT, some clay to clayey, trace
51 1 sand 7 |ss|18| X D
“? B 222.9
o 4 End of Borehole 6.6
N 1. Borehole caved and
7 — water level noted at
4 1.8m upon completion of
7 drilling.
E 2. Water level on March
n 10, 2015 measured at
8 —] 1.8m (elev. 227.7m).
9
N SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

PROJECT No.:

..207..

31-15-2003

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

=1 SOIL PROFILE SAMPLES [PENETRATION Xxx
g E:lm RESISTANCE PLOT WATER CONTENT
g 8% § ELEV. 5 e ———— ) INSTALLATION
a |[EEV o
o|E2 DESCRIPTION < |peP| 8 § S [SHEAR STEENGT”Q"P". w % INFORMATION
= =z = . natV - -
% g_ é (m) % ;Z remV — @ Uu-o0
@ 0 20 40 60 80 10 20 30
0 GROUND SURFACE 228.7
- Brown Compact Moist K 0.0 Concrete
] 1 |SS|{11] x @}
1 SAND, some organics, trace silt,
] trace gravel, FILL 3 228.0 Bentonite
- Brown Compact 0.7 Seal
1 2 |SS(16| x 0]
] X 1.2m
] SAND, trace to some silt, trace
E gravel X 1.6m
] 3 |SS (28 X 0]
2
E 4 |SS|28 X O
g 7 :+/| 225.9
. - Grey Very Stiff Mois 2.8
3
<|3 to Hard
El 1 5 [ss|26 x 0]
n 1 SILT & CLAY to CLAYEY, trace
2 - sand
Al 7
~ 4 o I
o L
S f/ !
ol 6 [Ss |40 o i
B(5 % 1
3 7
= 7 L
3 7]
3 . J
IE ] =l
8| 7%
z ]
= 6 ]
5| 1 7 |ss|47 X q
“|’ B 2221
a ]
] End of Borehole 6.6 1. Borehole caved and
7 water level noted at
_ 1.2m upon completion of
] drilling.
E 2. Water level on March
i 10, 2015 measured at
] 1.6m (elev. 227.1m).
8 —
9]
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

PROJECT No.:

..208..

31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 25, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
o, SOIL PROFILE SAMPLES |PENETRATION XXX
2 =z RESISTANCE PLOT WATER CONTENT
2|5E S e S o ® INSTALLATION
o |ELEV g o
Q|E= DESCRIPTION < |pePmH| & § S SO STRENGT 1P INFORMATION
= = = N natV — -
E|B8= o= (m) 2 Z| remv-o U-o
@ & 20 40 60 80 10 20
0 GROUND SURFACE 227.6
1 300mm — TOPSOIL 0.0 Concrete
3 Brown Compact to Moist [« 1 [AS o
] to Grey Very Dense to Wet Bentonite
i Seal
1 ] 2 |SS|22 X D v
] ¥ 1.1
4 SAND, trace to some silt, trace = m
] gravel
] X 1.5m
i 3 [SS |19 O
2]
3 4 |ss|22| «x D
o ]
[0 .
g" 4
|3 —] L
§ E 5 [SS|39 X O L
n i 1
o ]
e 4 L
@ /R — |
~N 1 Grey L
o i J
2 i ul
S 6 |SS |52 X a
B(5 -
I ]
3 4
o 4
£ ]
I ]
o ]
= ]
216 —
© i
5 1 7 | SS|50/150mm )
P 221.0
[a) ]
J End of Borehole 6.6 1. Borehole caved and
7 1 water level noted at 1.5m
E upon completion of
] drilling.
] 2. Water level on March
- 10, 2015 measured at
] 1.1m (elev. 226.5m).
8
9
] SHEET 1 OF 1




Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision
CLIENT: Richwood Estates Inc.

LOCATION: Barrie, Ontario

LOG OF BOREHOLE

31-15-2003

PROJECT No.:

..209..

BORING DATE: February 25, 2015
ELEVATION DATUM: Geodetic

=1 SOIL PROFILE SAMPLES |PENETRATION Xxx
% E:lm RESISTANCE PLOT WATER CONTENT
2|5E S |ae =] pva——— ® INSTALLATION
T |[EEV 5 o
o|z2 DESCRIPTION < |pePm| & § S [SHEAR STEENGT”Q“P". w % INFORMATION
~ =z = . natV - -
% g_ é (m) 2 :Z remV — @ Uu-o0
o & 20 40 60 80 10 20 30
0 GROUND SURFACE 226.6
] 450mm — TOPSOIL 0.0 Concrete
1 Brown Compact to Moist 1 [AS Qg
] Dense to Wet Bentonite
] Seal
1 -] SAND, medium to fine, trace to 2 |Ss|M | x o
] some silt, trace gravel
] X 15m
7 A A
] 3 [ssle7|  |x 0 = 1.7m
2]
] 4 |ss|35 X [0)
o ]
[7) 7
g" i
<|3 —]
E E 5 [ss|24 X 0]
n ]
hel 7
= ] L
(V5] 4 _— 4
N - L
o 1
@ 7 L
ol 6 |SS |46 X 0] ]
3|5 — L
] ] ]
c -
3 4 |
o -
£ 7
I ]
o 7
= 4
26 —
O 7
5| 1 7 |ss|35 X D
Q1 220.0
o ]
7 End of Borehole 6.6 1. Borehole caved and
7 7 water level noted at 1.5m
E upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 1.7m (elev. 224.9m).
8
9
] SHEET 1 OF 1




Terraprobe LOG OF BOREHOLE ..106..

PROJECT NAME:Ontario Mission of the Deaf Subdivision PROJECT No.: 3—-07-3012

CLIENT: Ontario Mission of the Deaf BORING DATE: February 20, 2007
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
S|w SOIL PROFILE SAMPLES |PENETRATION X
E 2’& RESISTANCE PLOT X WATER CONTENT
= 8E g ELEV. =] e rm—— ) INSTALLATION
o |EEV (& s
2 EI DESCRIPTION < |DEPTH § g g SHEA? STRENGTH kPa w . INFORMATION
c|lwZ S m) |3 T wotv - + a-e | ¥——3
oo é z Z| remV -9 U -0
@ »
20 40 60 80 10 20 30
0 GROUND SURFACE
J150mm - TOPSOIL .
v Bentonite
- Brown Loose Moist s| 9fx
. to Wet [ S O " Seal
1 ss| 8|x o
1 SAND, troce to some silt ¥ 1.6m
] ss| 9fx o -
0f2 ]
@ h
g
<l 3 ss| 3| o
£ ]
sl 1
n ]
2|3 ]
g ] ss| 6| x o)
. ]
[ o
° i
El 1
a4 i
m h fe
°© ] E
| ss |10 O A
~ - C
&) > J End of Borehole 1. Borehole caved at 2m
7 upon completion of
T . drilling.
o ]
") 1 2. Water level noted ot
2 ] 1.2m during drilling.
c
516 —
o N 3. Water level on
IE ] Februory 26, 2007
o ] measured ot 1.6m (elev.
3 ] 227.8m).
o ]
Q -
ol|’
) N
o ]
8
9]
] SHEET 1 OF 1




Terraprobe

PROJECT NAME:Ontario Mission of the Deaf Subdivision

LOG OF BOREHOLE

..107..

PROJECT No.: 3-07-3012

D50 Crawler—mounted Drill Rig / 108mm Diameter Solid Stem Augers

[o)]

~

(o]

[{e]

IIIIIlllllllllll!lllIII|lllll]lllllll|llllll

End of Borehole

CLIENT:  Ontario Mission of the Deaf BORING DATE: February 20, 2007
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
S|w SOIL PROFILE SAMPLES |PENETRATION X
e 3',g} RESISTANCE PLOT X WATER CONTENT
2|RE S | =] e —— ® INSTALLATION
4
o|E= DESCRIPTION = oepma| B | & | S [SHEAR STRENGTH kPa | INFORMATION
A InE = (m) % 7| notv -+ Q-e ———
oloe é mz Z| remv-o u-o
@ (2] 20 40 60 80 10 20 3
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1. Borehole remained
open and dry upon
completion of drilling.

2. Water level on

February 26, 2007
measured dry to 4.7m.
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Terraprobe

Consulting Geotechnical & Environmental Engineering
Construction Materials Inspection & Testing

September 13, 2016 File No. 31-15-2003

Fernbrook Homes (Parkside) Ltd.
2220 Highway 7 West

Concord, ON

L4K 1W7

Attention: Mr. Danny Salvatore

RE: DEVELOPMENT SETBACK AND
SLOPE STABILITY REQUIREMENTS
RESIDENTIAL DEVELOPMENT
70 PIONEER TRAIL
BARRIE, ONTARIO

Dear Sir:
We are pleased to present the findings of our slope stability assessment conducted on the above property.
Terraprobe was retained to investigate and assess the current slope conditions to provide comment on

appropriate construction relative to the slope.

SITE AND PROJECT DESCRIPTION

A Senior Soil Engineer visited the site (see Figure 1) on April 9, 2015, to visualy inspect the slope
conditions and assessits stability ratingin accordance withthe MNR Natural Hazards Technical Guidelines
(see attached Slope Rating Chart). Further to the site inspection, which noted some steepened slopes, we
were authorized to proceed with amore detailed (Level 3) assessment and slope analysis as recommended

by Terraprobe.

The siteis located on the north side of Pioneer Trail (#70), east of Camelot Square in Barrie, Ontario (see
Figures1 and 2). The property islocated on the south shore of Kempenfelt Bay, having approximately 70m

of waterfront shoreline.

Terraprobe Inc.

Greater Toronto Hamilton - Niagara Central Ontario Northern Ontario
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

During our April 9, 2015 site visit, Terraprobe completed a Slope Rating assessment. Based on the site
conditions, slope characteristics, vegetative cover, drainage, water coursecharacteristics, etc. thetotal rating
value was determined to be about 44 for this s ope (see attached Slope Rating Chart). Being withintherange
of >35 rating (Level 3) indicates ‘moderate’ potential respectively for slope instability, suggesting the

presence of several surface features that could create an unstable slope situation.

A Leved 3 study includes site-specific subsurface (borehole) investigation, surveying, sope modeling,
analysis and detailed report.

This Level 3 study report will include assessment of topographic survey information and slope cross
section(s), photographs of the site and slope conditions and a model of the slope conditions (using recent
subsurface borehol einformation compl eted by Terraprobe) to determineacal cul ation of the estimated Factor
of Safety for the existing slope.

The ground surface el evations across the subject property, and more specifically along the existing slope on
the property, were provided by theclient’ ssurveyor. A portion of thetopographic plan generatedisincluded

as our Figure 3 and a representative slope cross-section as our Figure 5.

Itisour understanding that the property isbeing considered for adevel opment of ow-rise, condominiumtype

structures. A concept plan showing proposed structures isincluded as Figure 4.

FIELD WORK

The field work was carried out using crawler-mounted drilling equipment provided by a specialist soil
drilling contractor. Borehole 202 of alarger investigation was located near the slope crest and advanced
using Standard Penetration Test methods. All soil samples obtained were sealed in plastic containers and
returned to our laboratory for further evaluation and testing including moisture content determination and

select grain size analyses.

The ground surface elevations along the existing slope at specific locations, were provided by the owner’s

surveyor (Figure 3). The slope cross section generated from the survey isincluded as our Figure 5.

Terraprobe Inc. Page 2




Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

SUBSURFACE CONDITIONS

Thedetail s of the subsurface conditions encountered at the borehol es are presented on the attached Borehole
Logs, and are summarized below. It should be noted that the conditions are confirmed at the borehole
locations only and could vary between and beyond these locations. In addition, the changes in the soil
stratigraphy delineated on the Borehole Logs have been inferred from non-continuous sampling. In this
regard, the changes should be taken as transitions from one soil type to another as opposed to exact planes

of geologic change.

Quaternary geological mapping for the areaindicatesthat the devel opment areaand slope section arelocated
within a zone of glaciolacustrine beach and bar sediments of gravel, sandy gravel and gravelly sand. Drift
thickness mapping for the areaindicatesthat the bedrock surface would be expected at adepth of about 100m
below grade.

Ingeneral, Boreholes201 and 202 (near the slope) encountered about 0.1 to 0.7m of surficial organicsand/or
silty sand fill. The native soils were primarily loose to very dense sand with trace to some gravel and silt.

Borehole 201encountered hard silt and clay below 3.0m depth.

Some perched groundwater should be anticipated in sandy seams/layers above very dense soils and/or silts

and clays.

Across the site, Standard Penetration Tests conducted in each borehole generally indicated ‘N’ values of
about 2 to greater than 50 blows per 0.3 m of penetration with depthin the native soils. Therefore, these soils

are considered to be very loose to very dense and hard at depth.

The water levels noted during drilling and measured in Boreholes 201 and 202 during our return site visit
are tabul ated below.

Borehole Ground Water Level
Number Surface Noted During Drilling Measured March 10, 2015
Elevation (m
(m) Depth (m) Elevation (m) Depth (m) Elevation (m)
201 226.5 Dry - Dry to 6.5 Below 220.0
202 224.9 6.1 218.8 6.0 218.9

Terraprobe Inc. Page 3




Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

It is anticipated that some fluctuations of the groundwater table will occur seasonally and may be higher
during wetter seasons and/or years. It is our recommendation that ongoing monthly monitoring of static
groundwater levels continue through 2015 as a minimum and preferably for afull year in order to better
define the seasonal fluctuation and peak levels. Shallow groundwater flow direction appears to generally

fall with surface topography from a high point in the south, down towards the north, and Kempenfelt Bay.

During Terraprobe’s site inspection on April 9, 2015, the near-surface soils were confirmed at a few
accessible locations. In each of these cases, the soils were found to be sand to silty sand with some gravel
and occasiona cobbles. Groundwater seepage was observed from localized zones along the slope toe

adjacent to the shoreline area.

SLOPE ASSESSMENT

The characteristics of the slope along the length of the site waterfront are represented by cross section A-A’

included as Figure 5. The section islocated in plan view on Figure 3 for reference.

The cross section represents the north-facing slope which shows evidence of active erosion characteristics.
The Kempenfelt Bay shoreline runs near or adjacent to the slope toe in the area below the proposed
development. Based onthetopographic survey provided, the overall slopeinclination alongthenorth-facing
main slope is generally in the range of 1:1 to 2:1 (horizontal to vertical). Inclination measurements taken
during our site visit indicate that the steeper slope areas range from about 1:1 (horizontal to vertical) to near

vertical with some flatter sections present.

A visual inspection of the areaindicates well established vegetation on the majority of the slope, including
ground cover and mid to large sized trees. Site photographs are appended which show the vegetated slope
and the existing shoreline conditions. No significant, continuous toe protection is present along the slope

toe/waters edge.

Based on the survey information provided and our site inspection, the main slope toeis situated within 15m
of the shoreline. The main slope heightsin and around the property are generally about 3 to 6m from toeto
crest.
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

SLOPE STABILITY ANALYSIS

A detailed engineering analysis of the slope stability was carried for one representative slope cross-section

(A-A") as shown on Figure 3.

The analysis was conducted utilizing computer software (Slide 6.036, rel eased July 13, 2015, devel oped by
Rocscience Inc.) and several standard methods of limit equilibrium anaysis (Bishop, Janbu,
Morgenstern/Price, and Spencer). These methods of analysis allow the cal culation of Factors of Safety for
hypothetical or assumed dip surfacesthrough the slope. The analysis method is used to assess potential for
movements of large masses of soil over a specific slip surface which can be curved or circular, or non-
circular. Theanalysisinvolvesdividing the sliding massinto many thin slices and cal culating the forceson
each slice. The normal and shear forces acting on the sides and base of each dlice are calculated. Itisan
iterative processthat convergeson asolution. Anexampleanalysisisprovided asAppendix A, which shows
thecritical dlip surface, the slices, and theinter-sliceforces, aswell as pertinent aspects of the slope stability

output.

For a specific dlip surface, the Factor of Safety is defined astheratio of the available soil strength resisting
movement, divided by the gravitational forces tending to cause movement. The Factor of Safety of 1.0
represents a“limiting equilibrium” condition where the slopeis at apoint of pending failure since the soil
resistanceis equal to forcestendingto cause movement. Itisusual to require aFactor of Safety greater than
one (1) toensurethe stability of theslope. Thetypical Factor of Safety used for engineering design of slopes
for stability ranges from about 1.3 to 1.5 for developments situated close to the slope crest. The most

common design guidelines are based on a 1.5 minimum Factor of Safety.

Each analysis was carried out by preparing a model of the slope geometry and subsurface conditions, and
analyzing numerous different slip surfaces through the slope in search of the minimum or critical Factor of
Safety for specific conditions. The pertinent data obtained from topographic plan, slope profiles, slope
mapping and the borehol e information, were input for the slope stability analysis. Many calcul ations were

carried out to examine the Factor of Safety for varying depths of potential dlip surfaces.

The analysis was carried out by preparing arepresentative model of the existing slope geometry at Section
A-A’ with subsurface conditions and then analyzing numerous fail ure surface through the slopesin search

of theminimum or critical Factor of Safety for specific conditions (see Figure 6). In addition, ahypothetical
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

2:1 slope section was modeled as shown on Figure 7. Thiswas completed in order to determine the stable
slope condition with the required Factor of Safety for theland use proposed on the tableland above the slope
(Factor of Safety >1.5).

The results of the field surveying, topographic mapping, subsurface investigation and geol ogic mapping,
wereinput for the slope stability analysis. Many cal cul ationswere carried out to examinethe Factor of Safety
for varying depths of potential failure surfaces. Thefollowing conservative soil propertieswere utilized for

the slope strata in the slope stability analysis, based on the above resuilts.

Soil Strata Effective Angle of Internal Unit Weight, ¥ Cohesion, ¢’
Friction ®’ (degrees) (kN/m?) (kPa)
Sand, dense 36 19 0

The above soil strength parameters are based on effective stress for long-term slope stability.

The results of the slope stability analyses are summarized on the attached Figures 6 and 7. The minimum

Factor of Safety calculated by the analyses are as follows;

Calculated Minimum Shown on Figure
Factor of Safety for Side Slopes

Section A-A’

Existing Profile 0.73 6

Hypothetical Profile 1.54
(2:1 Inclination)

For residential, habitablestructures(TypeC: activeland-use), the MNR Policy Guidelinesallow aminimum
Factor of Safety of 1.3 to 1.5 for slope stability asfollows:
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

TYPE LAND-USES DESIGN MINIMUM
FACTOR OF SAFETY

A PASSIVE: no buildings near slope; farm field, bush, forest, timberland, 11

woods, wasteland, badlands, tundra

B LIGHT: no habitable structures near slope; recreational parks, golf courses, 1.20t0 1.30
buried small utilities, tile beds, barns, garages, swimming pools, shed,

satellite dishes, dog houses

C ACTIVE: habitable or occupied structures near slopes; residential, 1.30to 1.50
commercial and industrial buildings, retaining walls, storage/warehousing of

non-hazardous substances

D INFRASTRUCTURE and PUBLIC USE: public use structures and buildings 1.40to0 1.50
(i.e. hospitals, schools, stadiums), cemeteries, bridges, high voltage power
transmission lines, towers, storage/warehousing of hazardous materials,
waste management areas

Based on theanalysisresults, the natural undisturbed and well vegetated slopeis considered to be adequately
stable against slope slides when a2 to 1 slope or flatter is experienced with a Factor of Safety of 1.5.

Theanalysisconfirmsthe observed site conditionsof amarginally stable and well-vegetated slope with some

ongoing creep observed and previous failures due to toe undercutting.

Based on this engineering analysis, a slope inclination of 2 to 1 (26°) or flatter is required, to obtain a
minimum Factor of Safety of 1.5. Thisslopeinclination of 2to 1 (horizontal to vertical) isconsidered to be
the long term stable slope inclination for the site conditions. For a slope height of about 6m, the stable slope
crest position will be about 12m (2 x 6m) measured horizontally from the slope toe. This distance is

considered the stable slope alowance or set-back. This setback will vary with the height of the slope.

EROSION ALLOWANCE

MNR Policy Guidelines (ref. Natural Hazards Policies (3.1), 2001) also require a recession rate set-back
equal to 100 years of the average annual recession rate based on at least 35 years of reliable data. Where
thereisnoreliablerecessioninformation, the province suggests asetback distanceto allow for erosion along

unprotected shorelines of large inland lakes such as Lake Simcoe.
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

The MNR Technical Guideline suggests atwo-step method of cal culating the zone potentially threatened by
erosion. First, the stable slope alowance ismeasured as noted above and added to it isan erosion allowance
of 15 metres on large inland lakes where there is insufficient recession rate information. Second, a 15m
erosion allowance for large inland lakes is measured towards the land from the top of bank. The larger of

the two measurements are used as the limit of the erosion hazard.

These two (2) lines are shown approximately on Figure 3 of this report with the devel opment setback line
being the greater (or farthest inland) of the two measurements discussed above. At this site, this natural

hazard setback is governed by the stable slope allowance plus 15m erosion setback as shown.

Access to the shoreline and slope toe is available from the water by barge if at any point in the futureitis
determined that maintenanceisrequired. If structuresareto be placed at the slopetoe or along the shoreline,
it would be prudent to retain the services of ashorelineengineer such as Shoreplan Engineering Ltd. to assess

wavel/ice action and design appropriate protection.

In summary, our analysis has enabled a natural hazard setback line to be delineated (see Figure 3). It is
recommended that all buildings, decks, swimming pools, septic beds, etc. that are proposed on the upper
plateau (behind the slope crest) be constructed behind thisline.

Terraprobe recommends that the roof runoff and stormwater grading is not directed over the slope in a
concentrated manner which would increase the potential for surface erosion. It would be best not to cut
trees/shrubsfrom the existing slope aside from what is required for specific features, but rather their growth
should be encouraged, as the deep root structures contribute to surficial stability.

Care must be taken to ensure that, both during and after construction, surface water runoff (including that
from roof downspouts) is not directed to concentrated discharge over the slope as this will cause surface
erosion and long-term maintenance concerns. Surfacewater from abovethe slope may becollectedin swales
and/or discharge mediato be directed through enclosed piping and/or drop structures to the slope toe or

waters edge for discharge, if necessary.
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Fernbrook Homes (Parkside) Ltd. September 13, 2016
Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

Disturbed areas due to the construction and other regrading will need to berestored. All bared surface areas
must be revegetated or otherwise protected to prevent surface erosion. Drainage mediaand frequent outlets

should be provided behind the proposed stairway structures.

Where boulder terraces are to be created, drainage media, filter fabric and drainage tile should be placed in
order to collect and divert any groundwater seepage from the bank down to the water’ s edge. The rear and
sidewalls of any stairway and/or retaining structureswill need to be designed asretaining wallstoresist the

earth pressure devel oped.

Some surficial creep of the upper soils has been occurring and will likely continue which may require some

maintenance in the future.

The owner should be aware that some ongoing maintenance and reinstatement of the slope landscaping

and/or boulder toe protection may be required over time.
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Development Setback and Slope Stability Requirements, 70 Pioneer Trail, Barrie File No. 31-15-2003

We trust that this report, with attached figures and analyses, will meet your present requirements. If you
should have any questions, or if we can be of further assistance, please do not hesitate to contact the

undersigned.

Sincerely,
Terraprobe Inc.

Blair E. Goss, P. Eng.

Associate

Principal

BEG/ct

Attached: Boreholéf&s 201 and 202
Figure 1: Site Location Plan
Figure 2: Borehole Location Plan
Figure 3: Borehole and Cross Section Location Plan
Figure 4: Concept Development Plan
Figure 5: Site Cross Section A-A’
Figures 6 to 7: Slope Stability Analysis Results
Site Photographs
Slope Rating Chart
Appendix A: Example Analyses
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BOREHOLE LOGS

Terraprobe

ABBREVIATIONS, TERMINOLOGY,
GENERAL INFORMATION

SAMPLING METHOD

SS split spoon
ST Shelby tube

AS auger sample
WS wash sample
RC rock core

WH weight of hammer

PENETRATION RESISTANCE

Standard Penetration Test (SPT) resistance (‘N’ values) is defined as the
number of blows by a hammer weighing 63.6 kg (140 Ib.) falling freely for a
distance of 0.76 m (30 in.) required to advance a standard 50 mm (2 in.) diameter
split spoon sampler for a distance of 0.3 m (12 in.).

Dynamic Cone Test (DCT) resistance is defined as the number of blows by a
hammer weighing 63.6 kg (140 Ib.) falling freely for a distance of 0.76 m (30 in.)

PH pressure, hydraulic | required to advance a conical steel point of 50 mm (2 in.) diameter and with 60°
sides on ‘A’ size drill rods for a distance of 0.3 m (12 in.).
SOIL DESCRIPTION - COHESIONLESS SOILS SOIL DESCRIPTION - COHESIVE SOILS
Relative Density ‘N’ value Consistency Undrained Shear ‘N’ value
Strength, kPa

very loose <4

loose 4-10 very soft <12 <2

compact 10 - 30 soft 12 - 25 2-4

dense 30 -50 firm 25 -50 4-8

very dense > 50 stiff 50 - 100 8-16
very stiff 100 - 200 16 - 32
hard > 200 > 32

SOIL COMPOSITION

‘trace’ (e.g. trace silt)
‘some’ (e.g. some gravel)
adjective (e.g. sandy)

‘and’ (e.g. sand and gravel)

TESTS, SYMBOLS

% by weight MH mechanical sieve and hydrometer analysis
w, w, water content
<10 w, liquid limit
10 - 20 w, plastic limit
20-35 I plasticity index
35-50 k coefficient of permeability
Y soil unit weight, bulk
¢’ angle of internal friction
c’ cohesion shear strength
C. compression index

inspection and testing.

GENERAL INFORMATION, LIMITATIONS

The conclusions and recommendations provided in this report are based on the factual information obtained from
the boreholes and/or test pits. Subsurface conditions between the test holes may vary.

The engineering interpretation and report recommendations are given only for the specific project detailed within,
and only for the original client. Any third party decision, reliance, or use of this report is the sole and exclusive
responsibility of such third party. The number and siting of boreholes and/or test pits may not be sufficient to
determine all factors required for different purposes.

It is recommended Terraprobe be retained to review the project final design and to provide construction

Abbrev.wpd




Terraprobe LOG OF BOREHOLE ..201..

PROJECT NAME: 70 Pioneer Trail Subdivision PROJECT No.: 31-15-2003
CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
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E to 6.5m.
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Terraprobe

PROJECT NAME: 70 Pioneer Trail Subdivision

LOG OF BOREHOLE

..202..

PROJECT No.: 31-15-2003

CLIENT: Richwood Estates Inc. BORING DATE: February 24, 2015
LOCATION: Barrie, Ontario ELEVATION DATUM: Geodetic
=1 SOIL PROFILE SAMPLES [PENETRATION XXX
2|20 RESISTANCE PLOT WATER CONTENT
2|3E S |aw S ® INSTALLATION
o o Wil o
) Ez DESCRIPTION < |DEPTH é § = SHEtAS STEENGTHQkPq. w v INFORMATION
= =z - natv — - O
% g_ 'n<_: (m) % :Z remV - & Uu-o
@ 2] 20 40 60 80 10 20 30
T T T T T T T T T
0 GROUND SURFACE 224.9
4 100mm - TOPSOIL 0.0 Concrete
3 Brown Compact to Moist 1|Ss(36 X O
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i 3 [SS |31 X O
2]
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o i
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g“ J
|3 —
E) 5 |SS|36 x o)
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= ] 1 |6.0m
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Zlo =T
5| 1 7 |SS|52 x o}
L 2183
o N
JEnd of Borehole 6.6 1. Borehole caved and
7 1 water level noted at
E 6.1m upon completion of
] drilling.
] 2. Water level on March
E 10, 2015 measured at
] 6.0m (elev. 218.9m).
8]
9
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SLIDEINTERPRET 6.030

Terraprobe

Consaiting Geotechnical & Enviranmental Engineering
Constraction Materials inspection & Testing

Notes

Refer to appended Slope Stability Analysis
Explanation sheets for legend. Refer to
cross-sections for inclinations and other
pertinent slope information.

Project

31-15-2003, 70 Pioneer Trail, Barrie

Analysis Description

Existing Section A-A'

Date

7/28/2015

Scale 1:125

File 31-15-2003, 70 Pioneer Trail, Existing Section AA, Fig 6.slim

By BG

Ref.
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Notes

Refer to appended Slope Stability Analysis
Explanation sheets for legend. Refer to
cross-sections for inclinations and other
pertinent slope information.

Project
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Analysis Description

Typical 2:1 Section
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File 31-15-2003, 70 Pioneer Trail, Typical 2tol Section, Fig 7.slim
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SLOPE RATING CHART
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Terraprobe | SLOPE RATING CHART

%(y Consulting Geotechnical & Environmental Engineers
Construction Materials Inspection & Testing

Slte Location: > Proreer—TEML , TBRRHE, o), FleNo. B}~ |G - 26073
Property Owner: Q_\c,p. weoh EoTATES INe, Inspection Date: ~ Arfer 9 , 2805
Inspected By: R, Gess Weather: ¢ CERCMST, 4 e
1. SLOPE INCLINATION . Rating Value
) Tegrees hor1iz. :;llert. embn.j I 4e0.5%) .

a 8 orless 3:1 orflatter A\ 0

by 18-26 2:1to 3:1 o localli Hows 6

c) more than 26 steeper than 2 1 W G@S
2, SOIL STRATIGRAPHY ,

a) Shale, Limestone, Granite (Bedrock) 0

b) Sand, Gravel @

c) Glacial Till 9

d) Clay, Silt 12

e) Fill ' 16

f) Leda Clay 24

3. SEEPAGE FROM SLOPE FACE
a) None or Near bottom only
b) Near mid-slope only
c) Near crest only or, From several levels

4. SLOPE HEIGHT
a) 2m orless
b) 21to5m
c) 51to10m
d) more than 10 m

5. VEGETATION COVER ON SLOPE FACE
a) Well vegetated; heavy shrubs or forested with mature trees

c) No vegetation, bare

6. TABLE LAND DRAINAGE
a) Table land flat, no apparent drainage over slope
b) Minor drainage over slope, no actlve erosion
c) Dralnage over slope, active erosion, gullles

6
12
0
@
8
0
b) Light vegetation; Mostly grass, weeds, occasional trees, shrubs 4)
8
0
@)
4

7. PROXIMITY OF WATERCOURSE TO SLOPE TOE

a) 15 metres or more from slope toe 0
b) Less than 15 metres from slope toe (6 3
8. PREVIOUS LANDSLIDE ACTIVITY
a) No 0
b) Yes (6 )
' TOTAL
SLOPE INSTABILITY  RATING VALUES INVESTIGATION L/— Lf
RATING TOTAL REQUIREMENTS
1. Low potential <24 Site inspection only, confirmation, report letter.
2. Slight potential 25-35 Slte Inspection and surveying, prellminary study, detailed report.
3. Moderate potential @ Boreholes, piezometers, lab tests, surveying, detailed report.
NOTES: a) Choose only one from each category; compare total rating value with above requirements.
b) If there is a water body (stream, creek, river, pond, bay, lake) at the slope toe; the potential for toe erosion and

undercutting should be evaluated in detail and, protection provided if required.

Brampton < Stoney Creek « Barrie * Sudbury
www.terraprobe.ca
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Slope Stability Analysis - Explanation with Slices and Slice Forces
Analysis Description

Conzniting Geotechnical & Epvivonmental Engineering
Caonstruction Materials inspection & Testing

;.,f,,”’ Terraprobe

[SLIDEINTERPRET 6.026

Circular Analysis (example)




Geotechnical Update Report for Proposed Residential
Development at 70 Pioneer Trail, Barrie, Ontario

ENCLOSURE 4

Enclosure 4 — Site and Slope Photographs

Project No. 2101696
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PHOTOGRAPH 1

(GEI 2021)
Description: A

view of the slope
and shoreline.

PHOTOGRAPH 2

(GEI 2021)

Description:
Another view of
the slope and
shoreline.
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PHOTOGRAPH 3

(GEI 2021)

Description: A
view of the
tableland near the
slope, facing
inland from the
slope crest.

PHOTOGRAPH 4

(GEI 2021)

Description:
Another view of
the tableland near
the slope, facing
the slope crest.
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