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1.0

2.0

Introduction

Paterson Group (Paterson) was commissioned by Main and Main Developments Inc.
to conduct a geotechnical investigation for the subject site located at 3-33 Selkirk
Street and 2 Montreal Road in the City of Ottawa (refer to Figure 1 - Key Plan in
Appendix 2 of this report).

The objectives of the current investigation were to:

W determine the subsurface soil and groundwater conditions based on borehole
information.

W provide geotechnical recommendations for the design of the proposed
developmentincluding construction considerations which may affect the design.

The following report has been prepared specifically and solely for the aforementioned
project which is described herein. It contains our findings and includes geotechnical
recommendations pertaining to the design and construction of the subject development
as they are understood at the time of writing this report.

Investigating the presence or potential presence of contamination on the subject
property was not part of the scope of work of this present investigation. Environmental
information is provided under a separate cover.

Proposed Development

Based on the current conceptual drawings, it is our understanding that several multi-
storey high-rise buildings will be constructed over an underground parking structure
with one basement level which will occupy the majority of the subject site.

It is further expected that the proposed high-rise complex will be municipally serviced
with water and sewer services Further, it is also expected the existing structures will be
demolished as part of construction of the proposed development.

Report: PG4915-1 Revision 3
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3.0 Method of Investigation

3.1

Field Investigation
Field Program

The field program for the current investigation was undertaken between December 20,
2021 and February 18, 2022. During that time, a total of 14 boreholes (BH 1-21 to BH
6-21 and BH 1-22 to BH 8-22) and 18 test pits were advanced to a maximum depth of
11.3 m below the existing ground surface. The field program for the preliminary
geotechnical investigation was conducted on April 3, 4 and 5, 2019. During that time,
a total of 10 boreholes (BH 1 to BH 10) were drilled to a maximum depth of 8.3 m
below existing ground surface.

Historical investigations by others were undertaken throughout the area of 2 Montreal
Road between September and October of 2014 and May of 2019. Boreholes
undertaken at that time were advanced to a maximum depth of 11.5 m below ground
surface. The soil profiles encountered by others are presented on the Soil Profile and
Test Data sheets in Appendix 1.

The test holes undertaken by Paterson were located in the field by Paterson personnel
in a manner to provide general coverage of the subject site taking into consideration
of site features and underground utilities. The approximate locations of the test holes
are shown in Drawing PG4915-1 - Test Hole Location Plan included in Appendix 2.

The boreholes were drilled using a truck-mounted auger drill rig and portable drilling
equipment operated by a two-person crew. The test pits were advanced using a
hydraulic shovel. All fieldwork was conducted under the full-time supervision of our
personnel under the direction of a senior engineer from our geotechnical department.
The drilling and test pitting procedure consisted of advancing to the required depths at
select locations, sampling and testing the overburden.

Sampling and In Situ Testing

Soil samples were collected from the boreholes using a 50 mm diameter split-
spoon (SS) sampler, or from the auger flights. Grab samples were collected from the
test pit sidewalls at selected intervals. The samples were classified on site and placed
in sealed plastic bags. All samples were transported to our laboratory. The depths at
which the split-spoon, auger and grab samples were recovered from the test holes are
shown as SS, AU and G, respectively, on the Soil Profile and Test Data sheets in
Appendix 1.

Report: PG4915-1 Revision 3
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Standard Penetration Tests (SPT) were conducted in conjunction with the recovery of
the split spoon samples. The SPT results are recorded as "N" values on the Soil
Profile and Test Data sheets. The "N" value is the number of blows required to drive
the split spoon sampler 300 mm into the soil after a 150 mm initial penetration using
a 63.5 kg hammer falling from a height of 760 mm.

Diamond drilling was carried out at several borehole locations to assess the bedrock
quality. A recovery value and a Rock Quality Designation (RQD) value were calculated
for each drilled section of bedrock and are shown on the Soil Profile and Test Data
sheets in Appendix 1.

The recovery value is the ratio, in percentage, of the length of the bedrock sample
recovered over the length of the drilled section. The RQD value is the ratio, in
percentage, of the total length of intact rock pieces longer than 100 mm in one drilled
section over the length of the drilled section. These values are indicative of the quality
of the bedrock.

The subsurface conditions observed in the boreholes were recorded in detail in the
field. The soil profiles are presented on the Soil Profile and Test Data sheets in
Appendix 1.

Groundwater

A 32 or 51 mm diameter PVC groundwater monitoring well was installed in all
boreholes to permit monitoring of the groundwater levels subsequent to the completion
of the sampling program.

Monitoring Well Installation

Typical monitoring well construction details are described below:

a Slotted 32 or 51 mm diameter PVC screen at the base of the aforementioned
boreholes.

a 32 or 51 mm diameter PVC riser pipe from the top of the screen to the ground
surface.

a No.3 silica sand backfill within annular space around screen.

a A minimum of 300 mm thick bentonite hole plug directly above PVC slotted
screen.

a Clean backfill from top of bentonite plug to the ground surface.

The groundwater observations are noted on the Soil Profile and Test Data sheets
presented in Appendix 1.

Report: PG4915-1 Revision 3
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3.2

3.3

Field Survey

The test hole locations carried out by Paterson were determined by Paterson personnel
taking into consideration of site features and underground utilities. The location and
ground surface elevation at each test hole location was surveyed by Paterson
personnel.

The boreholes were surveyed with respect to a geodetic datum using a temporary
benchmark (TBM), consisting of the top of spindle of the fire hydrant located to the east
of the subject site in front of 307 Montgomery Street. A geodetic elevation of 57.63 m
was assigned to the TBM by Annis O’Sullivan Vollebek Ltd.

The test hole locations and ground surface elevation at each test hole location are
presented on Drawing PG4915-1 - Test Hole Location Plan in Appendix 2.

Laboratory Review

Soil samples recovered from the subject site were visually examined in our laboratory
to review the field logs.

Report: PG4915-1 Revision 3
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4.0 Observations

4.1

4.2

Surface Conditions

The subject site is currently occupied by a one storey commercial retail building with
a slab-on-grade construction surrounded by asphalt covered parking areas and access
lanes. The site is bordered by Montreal Road to the north, Montgomery Street to the
east and Selkirk Street to the south followed by a mixture of residential, commercial
and institutional structures. It should be further noted that the site is bordered to the
west by North River Road followed by a municipal park and the Rideau River.

The site was observed to be relatively flat and approximately at grade with adjacent
roadways and neighbouring properties.

Subsurface Profile

Overburden

Generally, the subsurface profile at the test hole locations consists of an asphaltic
pavement structure or topsoil overlying a fill layer of variable thickness. The fill layer
was observed to extend to depths between 1.2 to 5.6 m below existing ground surface.
The fill consisted of a mixture of silty sand//sandy silt with gravel, shale fragments, trace
clay, topsoil and brick. Glacial till, consisting of sandy silt to silty sand with gravel, trace
clay was identified at all test hole locations where the fill layer did not extend to the
bedrock surface. Fill was observed to extend to the bedrock surface at BH 2-21, BH 4-
21,BH5-21,BH 6-21, TP 4-21, TP 5-21,BH 8-22,BH1,BH2,BH 3,BH4,BH6,BH 7
and BH 8.

A heavily fractured to fractured weathered shale bedrock was encountered below the
glacial till deposit.

Specific details of the subsurface profile at each test hole location are presented on the
Soil Profile and Test Data sheets in Appendix 1.

Bedrock

Based on available geological mapping, the subject site is located in an area where the
bedrock consists of a dark brown to black shale with laminations of calcareous silt stone
of the Billings Formation and expected to be encountered at depths varying between
3 and 10 m. Reference can be made to Drawing PG4915-2 - Bedrock Contour Plan for
the approximate test hole locations and depth which bedrock had been encountered.

Report: PG4915-1 Revision 3
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4.3

Groundwater

Groundwater levels were measured in monitoring wells on April 12, 2019. The
measured groundwater level (GWL) readings are presented in Table 1 below and
further presented in the Soil Profile and Test Data sheets in Appendix 1. Long-term
groundwater level can also be estimated based on the observed moisture levels, colour
and consistency of the recovered soil samples. Based on these observations, it is
estimated that the long-term groundwater table can be expected between 6 to 7 m
depth. It should be noted that groundwater levels are subject to seasonal fluctuations.
Therefore, the groundwater level could vary at the time of construction.

Table 1A - Summary of Groundwater Level Readings - 2022 Boreholes

Test Hole Ground Groundwater Levels (m) .
Number Elevation, m Depth Elevation Recording Date
BH 1-22 57.06 7.00 50.06 March 2, 2022
BH 2-22 57.05 7.01 50.04 March 2, 2022
BH 3-22 56.02 6.02 50.00 March 2, 2022
BH 4-22 56.21 6.21 50.00 March 2, 2022
BH 5-22 56.33 6.28 50.05 March 2, 2022
BH 6-22 55.99 6.04 49.95 March 2, 2022
BH 7-22 56.18 6.19 49.99 March 2, 2022
BH 8-22 56.04 6.06 49.98 March 2, 2022

Notes: The boreholes were surveyed with respect to a temporary benchmark (TBM), consisting of
the top of spindle of the fire hydrant located to the east of the subject site in front of
307 Montgomery Street. A geodetic elevation of 57.63 m was assigned to the TBM.

Table 1B - Summary of Groundwater Level Readings - 2021 Boreholes

Test Hole Ground Groundwater Levels (m) .
Number Elevation, m Depth Elevation Recording Date
BH 1-21 57.49 7.45 50.04 January 6, 2022
BH 2-21 57.30 7.24 50.06 January 6, 2022
BH 3-21 57.19 7.15 50.04 January 6, 2022
BH 4-21 57.02 7.00 50.02 January 6, 2022
BH 5-21 56.94 6.97 49.97 January 6, 2022
BH 6-21 56.82 6.84 49.98 January 6, 2022

Notes: The boreholes were surveyed with respect to a temporary benchmark (TBM), consisting of
the top of spindle of the fire hydrant located to the east of the subject site in front of
307 Montgomery Street. A geodetic elevation of 57.63 m was assigned to the TBM.

Report: PG4915-1 Revision 3
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Table 1C - Summary of Groundwater Level Readings - 2019 Boreholes
Test Hole Ground Groundwater Levels (m) )
Number Elevation, m Depth Elevation Recording Date
BH 1 56.08 6.02 50.06 April 12, 2019
BH 2 56.09 5.56 50.53 April 12, 2019
BH 3 56.47 5.94 50.53 April 12, 2019
BH 4 56.50 5.95 50.55 April 12, 2019
BH 5 56.55 5.98 50.57 April 12, 2019
BH 6 56.69 5.56 51.13 April 12, 2019
BH7 56.75 6.22 50.53 April 12, 2019
BH 8 56.70 6.16 50.54 April 12, 2019
BH 9 56.66 4.04 52.62 April 12, 2019
BH 10 57.07 6.43 50.64 April 12, 2019
Notes: The boreholes were surveyed with respect to a temporary benchmark (TBM), consisting of
the top of spindle of the fire hydrant located to the east of the subject site in front of
307 Montgomery Street. A geodetic elevation of 57.63 m was assigned to the TBM.

All test pits were dry upon completion at the time of the 2021 test pit investigation.

Report: PG4915-1 Revision 3
March 26, 2022

Page 7



pate rsong rou p Geotechnical Investigation

consulting engineers Proposed High-Rise Complex

3-33 Selkirk and 2 Montreal Road - Ottawa

5.0 Discussion

5.1

5.2

Geotechnical Assessment

From a geotechnical perspective, the subject site is considered suitable for the
proposed development. It is recommended that the proposed high-rise buildings be
founded on conventional spread footing foundations placed directly upon a clean,
surface sounded unweathered/sound shale bedrock and/or indirectly extended to a
sound bedrock bearing surface by lean concrete in-filled trenches.

Foundation supporting the underground parking structure and overlying podium level
may be supported by conventional spread footings placed on the aforementioned
bedrock bearing mediums and/or a weathered bedrock bearing surface, an undisturbed,
compact glacial till bearing medium or suitable and site-approved existing fill.

Footings located below the proposed two to three-storey podium levels may be founded
upon a sound/unweathered surface-sounded bedrock bearing surface, weathered
bedrock bearing surface, undisturbed glacial till bearing surface and/or site-approved
existing fill.

Where foundation loads exceed the bearing pressures provided herein for the existing
fill layer, recommendations have been provided for the reinstatement of the bearing
medium to attain a suitable bearing surface.

Due to the presence of potentially expansive shales, it is recommended protection
measures be undertaken at the time of the excavation to mitigate excessive exposure

of the shale to ambient air and dewatering.

The above and other considerations are further discussed in the following sections.
Site Grading and Preparation

Stripping Depth

For the subject development, it is expected that all the overburden will be removed to
accommodate one level of underground parking. Furthermore, all buildings and
structures will be demolished and removed.

Topsoil and deleterious fill, such as those containing organics or construction debris,

should be stripped from under any buildings, paved areas, pipe bedding and other
settlement sensitive structures.

Report: PG4915-1 Revision 3
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Existing foundation walls and other construction debris should be entirely removed from
within the building perimeters. Under paved areas, existing construction remnants such
as foundation walls should be excavated to a minimum of 1 m below finished grade.

Bedrock Removal

It is expected that line-drilling in conjunction with hoe-ramming and/or controlled
blasting will be required to remove sound bedrock. In areas of weathered bedrock and
where only a small quantity of bedrock is to be removed, bedrock removal may be
possible by hoe-ramming in conjunction with conventional excavation techniques, such
as the use of a hydraulic excavator.

Prior to considering blasting operations, the blasting effects on the existing services,
buildings, and other structures should be addressed. A pre-blast or pre-construction
survey of the existing structures located in the proximity of the blasting operations
should be carried out prior to commencing site activities.

A CCTV inspection of all the surrounding watermain pipes should also be completed
prior to bedrock removal and shoring installation. The extent of the survey should be
determined by the blasting consultant and should be sufficient to respond to any
inquiries or claims related to the blasting operations.

As a general guideline, peak particle velocities (measured at the structures) should not
exceed 25 mm/s during the blasting program to reduce the risks of damage to the
existing surrounding structures. In addition, vibration monitoring is recommended to be
undertaken for watermains located throughout the adjacent City of Ottawa right-of-
ways.

Excavation side slopes in sound bedrock can be carried out using near vertical
sidewalls. A minimum 1 m horizontal ledge should be left between the bottom of the
overburden excavation and the top of the bedrock surface to provide an area to allow
for potential sloughing. The 1 m horizontal ledge set back can be eliminated with a
shoring program which has drilled piles extending below the proposed founding
elevation.

It is anticipated that the specialized contractor/blasting consultant will limit peak particle
velocities experienced by the nearest alignments service to standard peak particle
velocity tolerances.

Report: PG4915-1 Revision 3
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Based on this, provided the nearest adjacent service infrastructure throughout Montreal
Road, Selkirk Street, Montgomery Street and North River Road remains intact
throughout the blasting program, existing services at greater distance may be
considered similarly unaffected by the blasting program. However, the blasting
operations should be planned and conducted under the supervision of a licensed
professional engineer who is also an experienced blasting consultant.

Vibration Considerations

Construction operations could cause vibrations, and possibly, sources of nuisance to
the community. Therefore, means to reduce the vibration levels as much as possible
should be incorporated in the construction operations to maintain a cooperative
environment with the residents.

Two parameters determine the recommended vibration limit, the maximum peak
particle velocity and the frequency. For low frequency vibrations, the maximum
allowable peak particle velocity is less than that for high frequency vibrations. As a
guideline, the peak particle velocity should be less than 15 mm/s between frequencies
of 4 to 12 Hz, and 50 mm/s above a frequency of 40 Hz (interpolate between 12 and
40 Hz). These guidelines are for current construction standards.

It is suggested that the underground service alignments within the adjacent City of
Ottawa right-of-ways be inspected prior and post construction of the subject buildings.
This can be accomplished by running a CCTV camera through the adjacent pipes and
be reviewed and approved by a professional engineer specialized in these works.

These guidelines are above perceptible human level and, in some cases, could be very
disturbing to some people, a pre-construction survey is recommended to minimize the
risks of claims during or following the construction of the proposed building.

Protection of Potential Expansive Bedrock

It is anticipated that expansive shale will be encountered at the subject site. Although
the effects of expansive shale will not affect the proposed building structure, it is
possible that it will affect the proposed basement floor slabs founded close to the shale
bedrock.

A potential for heaving and rapid deterioration of the shale bedrock exists at this site.
To reduce the long term deterioration of the shale, exposure of the bedrock surface to
oxygen should be kept as low as possible. The bedrock surface within the proposed
development footprint should be protected from excessive dewatering and exposure to
ambient air. These requirements should be evaluated by Paterson during the
excavation operations and should be discussed with Paterson during the design stage.

Report: PG4915-1 Revision 3
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5.3

To accomplish this, a 50 mm thick concrete mud slab should be placed on the exposed
bedrock surface within a 48 hour period of being exposed. A 17 MPa sulphate resistant
lean concrete is recommended for this purpose. As an alternative to the mud slab,
keeping the shale surface covered with granular backfill is also acceptable.

Selected excavated vertical sides of the exposed bedrock can be protected using a
sprayed elastomeric coating or shotcrete to seal the bedrock from exposure to air and
dewatering.

Fill Placement

Fill placed for grading beneath the building areas should consist, unless otherwise
specified, of clean imported granular fill, such as Ontario Provincial Standard
Specifications (OPSS) Granular A or Granular B Type Il. The imported fill material
should be tested and approved prior to delivery to the site. The fill should be placed in
maximum 300 mm thick loose lifts and compacted using suitable compaction
equipment. Fill placed beneath the building should be compacted to a minimum of 98%
of the standard Proctor maximum dry density (SPMDD).

Non-specified existing fill along with site-excavated soil could be placed as general
landscaping fill where settlement of the ground surface is of minor concern. These
materials should be spread in maximum 300 mm thick lifts and compacted by the tracks
of the spreading equipment to minimize voids.

Non-specified existing fill and site-excavated soils are not suitable for placement as
backfill against foundation walls, unless used in conjunction with a geocomposite
drainage membrane, such as Miradrain G100N or Delta Drain 6000.

Excavated shale deteriorates upon exposure to air and is not generally suitable for re-
use as an engineered fill. The use of imported granular fill is recommended for this
purpose.

Foundation Design

Bearing Resistance Values - High Rise Buildings

Footings placed over clean, surface sounded sound shale and/or limestone bedrock
can be designed using a factored bearing resistance value at Ultimate Limit States
(ULS) of 3,000 kPa, incorporating a geotechnical resistance factor of 0.5. The elevation
of the relatively unweathered and sound shale bedrock surface is depicted on Drawing
PG4915 - Sound Bedrock Contours in Appendix 2 of this report.

Report: PG4915-1 Revision 3
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Consideration may be given to placing footings supporting the high-rise buildings
directly upon the sound shale bedrock bearing surface or placing the footings upon a
near-vertical lean concrete trench extending from USF to the sound shale bedrock
surface, from a geotechnical perspective.

A clean, surface-sounded bedrock bearing surface should be free of loose materials,
and have no near surface seams, voids, fissures or open joints which can be detected
from surface sounding with a rock hammer.

Bearing Resistance Values - Basement and Podium Level Structures

Based on our review, footings supporting the remainder of the structures may be
founded upon a combination of the existing fill, in-situ glacial till and/or weathered
bedrock bearing mediums. Consideration may be required to be given to replacing the
existing fill layer with a suitably prepared pad of engineered fill where the footing loads
exceed the bearing pressure provided herein for the existing fill layer. Further, footings
founded upon glacial till and bedrock bearing mediums should be provided a bedrock-
to-soil bearing medium transition treatment as described herein.

Upper levels of the weathered and fractured shale bedrock can be designed using a
factored bearing resistance value at Ultimate Limit States (ULS) of 1,500 kPa,
incorporating a geotechnical resistance factor of 0.5.

A clean, surface-sounded bedrock bearing surface should be free of loose materials,
and have no near surface seams, voids, fissures or open joints which can be detected
from surface sounding with a rock hammer.

Footings placed on an undisturbed, dense glacial till bearing surface can be designed
using a bearing resistance value at serviceability limit states (SLS) of 300 kPa and a
factored bearing resistance value at ultimate limit states (ULS) of 500 kPa,
incorporating a geotechnical resistance factor of 0.5.

Footings placed on the existing and site-approved fill bearing surface can be designed
using a bearing resistance value at serviceability limit states (SLS) of 80 kPa and a
factored bearing resistance value at ultimate limit states (ULS) of 120 kPa,
incorporating a geotechnical resistance factor of 0.5. All existing fill bearing surfaces
should be proof-rolled at the time of construction. Proof-rolling of the existing fill should
be reviewed at the time of construction by Paterson personnel.

An undisturbed soil bearing surface consists of one from which all loose, frozen or
disturbed materials, whether in situ or not, have been removed, in the dry, prior to
placement of concrete for footings.

Report: PG4915-1 Revision 3
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Lean Concrete Filled Trenches

Where sound bedrock is encountered below the design underside of footing elevation
for the high-rise buildings, consideration may be given to excavating vertical trenches
to expose the underlying bedrock surface and backfilling with lean concrete (17 MPa
28-day compressive strength). Typically, the excavation sidewalls will be used as the
form to support the concrete. The additional width of the concrete poured against an
undisturbed trench sidewall will suffice in providing a direct transfer of the footing load
to the underlying sound bedrock.

The effectiveness of this operation will depend on the ability of maintaining vertical
trenches until the lean concrete can be poured. It is suggested that once the bottom of
the excavation is exposed, an assessment should be completed to determine the water
infiltration and stability of the excavation sidewalls extending to the bedrock surface.

The trench excavation should be at least 300 mm wider than all sides of the footing at
the base of the excavation. The excavation should be relatively clean using the
hydraulic shovel only (workers will not be permitted in the excavation below a 1.5 m
depth). Once approved by the geotechnical engineer, lean concrete can be poured up
to the proposed founding elevation.

Soil/Bedrock Transition

It is anticipated the maijority of the footings supporting the low to mid-rise structures will
be founded on glacial till or approved fill. However, where footings may be founded
partly on bedrock and partly on soil, it is recommended to decrease the soil bearing
resistance value by 25% for the footings placed on a soil bearing medium to reduce the
potential for long-term total and differential settlements.

At the soil/bedrock transitions, it is recommended that a minimum depth of 300 mm of
bedrock be removed from below the founding elevation for a minimum length of 2.0 m
on the bedrock side. This area should be subsequently reinstated with an engineered
fill, such as OPSS Granular A or OPSS Granular B Type Il crushed stone and
compacted to a minimum of 98% of the materials SPMDD.

Proof Rolling and Subgrade Improvement for Unsuitable Existing Fill

Where the existing fill is considered unsuitable due to high amounts of inorganic debris
and/or provides an insufficient bearing pressure, the existing fill should removed and
reinstated with a suitable engineered fill pad. Where required, it is recommended to
sub-excavate the existing fill a minimum of 750 mm below USF as described herein.

Report: PG4915-1 Revision 3
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The sub-excavation should extend a minimum of 500 mm beyond all faces of the
affected footings, where required. The surface of the sub-excavation should be
reviewed and approved by Paterson personnel and covered with a woven geotextile
liner, such as Terrafix 200W, and further by a bi-axial geogrid layer, such as Terrafix
TBX2500, once approved.

The geotextile and geogrid layers should be overlapped over the subgrade surface as
specified by the manufacturer and reviewed and approved by Paterson prior to being
covered with stone fill. The contractor should provide sufficient extensions of these
layers to wrap the geotextile and geogrid layers around the stone layer.

The sub-excavated area should be backfilled to USF with granular fill, consisting of a
Granular B Type Il or Granular A crushed stone placed in maximum 300 mm loose lifts
and compacted to 98% of its SPMDD. The geogrid and geotextile liners should be
wrapped around the compacted granular fill with a minimum overlap of 500 mm along
the top of stone layer as per manufacturer’'s recommendations.

Footings placed on the prepared subgrade improvement pads bearing upon an
approved in-situ, compact glacial till or existing and approved fill bearing medium can
be designed using bearing resistance value at SLS of 150 kPa and ULS (factored) of
225 kPa. Footings designed using the bearing resistance values provided herein will be
subjected to potential post-construction total and differential settlements of 25 and
20 mm, respectively.

Lateral Support

The bearing medium under footing-supported structures is required to be provided with
adequate lateral support with respect to excavations and different foundation levels.
Adequate lateral support is provided to a sound bedrock bearing medium when a plane
extending down and out from the bottom edge of the footing at a minimum of 1H:6V (or
flatter) passes only through sound bedrock or a material of the same or higher capacity
as the bedrock, such as concrete. A heavily fractured, weathered bedrock or soil
bearing medium will require a lateral support zone of 1H:1V (or flatter).

Settlement

Footings placed on the glacial till deposit using the above-noted values at SLS will be
subjected to potential post-construction total and differential settlements of 25 and
20 mm, respectively. Footings bearing on an acceptable bedrock bearing surface and
designed using the bearing resistance values provided herein will be subjected to
negligible potential post-construction total and differential settlements.
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5.4

Design for Earthquakes

Shear wave velocity testing was completed for the subject site to accurately determine
the applicable seismic site classification for the proposed building in accordance with
Table 4.1.8.4.A of the Ontario Building Code (OBC) 2012. The results of the shear
wave velocity testing are attached to the present report.

Field Program

The seismic array location is presented on Drawing PG4915-1 - Test Hole Location
Plan presented in Appendix 2. Paterson field personnel placed 18 horizontal geophones
in a straight line in a roughly east-west orientation. The 4.5 Hz. horizontal geophones
were mounted to the surface by means of a 75 mm ground spike attached to the
geophone land case. The geophones were spaced at 2 m intervals and were
connected by a geophone spread cable to a Geode 24 Channel seismograph.

The seismograph was also connected to a computer laptop and a hammer trigger
switch attached to a 12 pound dead blow hammer. The hammer trigger switch sends
a start signal to the seismograph. The hammer is used to strike an I-Beam seated into
the ground surface, which creates a polarized shear wave. The hammer shots are
repeated between four (4) to eight (8) times at each shot location to improve signal to
noise ratio. The shot locations are also completed in forward and reverse directions
(i.e.- striking both sides of the I-Beam seated parallel to the geophone array). The shot
locations are located at the centre of the geophone array and 3, 4.5 and 15 m away
from the first geophone and last geophones.

Data Processing and Interpretation

Interpretation of the shear wave velocity results was completed by Paterson personnel.
Shear wave velocity measurement was made using reflection/refraction methods. The
interpretation is repeated at each shot location to provide an average shear wave
velocity, Vs,,, of the upper 30 m profile immediately below the proposed building
foundations. The layer intercept times, velocities from different layers and critical
distances are interpreted from the shear wave records to compute the bedrock depth
at each location.

The bedrock velocity was interpreted using the main refractor wave velocity, which is
considered a conservative estimate of the bedrock shear wave velocity due to the
increasing quality of bedrock with depth. It should be noted that as bedrock quality
increases, the bedrock shear wave velocity also increases.

Report: PG4915-1 Revision 3
March 26, 2022 Page 15



pate rsong rou p Geotechnical Investigation

consulting engineers Proposed High-Rise Complex
3-33 Selkirk and 2 Montreal Road - Ottawa

Based on our testing results, the average overburden shear wave velocity is 240 m/s,
while the bedrock shear wave velocity is 2,782 m/s. Provided the building will be
founded partly directly and partly indirectly on the bedrock surface, the overburden
shear wave velocity does not need to be considered for the calculation of Vs,,.

Foundations on Weathered and Sound Bedrock

The Vs,, was calculated using the standard equation for average shear wave
velocity provided in the OBC 2012 and as presented below:

V Dep thOﬂnteresl (m)
s30 T
(DepthLayerl (m) + DepthLayerZ (m)
VSLayerl (m / S) VSLayerZ (m / S)

a 30m

V. =
530 ( 30m j
2,782m/ s

Vi =2,782m/ s

N

Based on the results of the shear wave velocity testing, the average shear wave
velocity, Vs,,, for the proposed high-rise buildings is 2,782 m/s provided the footings
are placed directly on bedrock surface and/or extended to an approved sound bedrock
bearing surface by means of near vertical, zero entry lean concrete in-filled trenches.
Therefore, a Site Class A is applicable for the proposed high-rise buildings, as per
Table 4.1.8.4.A of the OBC 2012. The soils underlying the subject site are not
susceptible to liquefaction.

Foundations on Overburden

Based on our review, it is understood the finished floor elevation throughout the
basement level is approximately 53.74 m. Further ,the lowest elevation the bedrock
surface was encountered throughout the proposed building footprints was at a geodetic
elevation of 49.96 m. It is anticipated footings will be generally founded at geodetic
elevations ranging between 53.00 and 52.5, depending on their individual sizes. Given
this, it is expected up to 3.0 m of overburden may be present between USF and the
bedrock surface. The Vs,, was calculated considering the above-noted methodology
and using the standard equation for average shear wave velocity provided in the OBC
2012 and as presented below:
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5.5

V —_ Dep thOﬂnterest (m)
s30
((Depth Layer1 (1) . Depth,,,,, (m)J

VSLayerl (m / S) VSLayerZ (m / S)

30m

( 3m N 27m j
240m/s 2,7782m/ s

Vi =1351m/s

I/s30 =

Based on the results of the shear wave velocity testing, the average shear wave
velocity, Vs,,, for the proposed buildings beyond the high-rise buildings is 1,351 m/s.
Therefore, a Site Class B is applicable for the proposed podium buildings and parking
structures, as per Table 4.1.8.4.A of the OBC 2012.

The soils underlying the subject site are not susceptible to liquefaction.

Basement Slab

With the removal of all topsoil and deleterious fill within the footprint of the proposed
building, the in-situ soil and/or bedrock surfaces will be considered an acceptable
subgrade upon which to commence backfilling for basement slab construction.

The recommended pavement structures noted in Subsection 5.7 will be applicable for
the founding level of the proposed parking garage structure. However, if storage or other
uses of the lower level will involve the construction of a concrete floor slab, the upper
200 mm of sub-slab fill consists of 19 mm clear crushed stone.

All backfill material within the footprint of the proposed building should be placed in
maximum 300 mm thick loose layers and compacted to at least 98% of its SPMDD. Any
soft areas should be removed and backfilled with appropriate backfill material. OPSS
Granular B Type Il, with a maximum particle size of 50 mm, are recommended for
backfilling below the floor slab.

A sub-slab drainage system consisting of lines of perforated drainage pipes should be
connected to a sump pump located within the lowest basement level. The spacing and
layout of the sub-slab drainage system should be provided by the geotechnical
consultant once the foundation layout has been finalized.
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5.6

The spacing may be subject to change based on groundwater conditions encountered
at the time of construction and as reviewed by the geotechnical consultant.

Basement Wall

It is expected that the basement walls are to be poured against a waterproofing and/or
drainage system, which will be placed against the shoring face and exposed bedrock
face, where encountered. Below the bedrock surface, a nominal coefficient for at-rest
earth pressure of 0.05 is recommended in conjunction with a bulk unit weight of
24.5 kN/m® (effective 15.5 kN/m®). A seismic earth pressure component will not be
applicable for the foundation wall, which is to be poured against the bedrock face.

Itis expected that the seismic earth pressure will be transferred to the underground floor
slabs, which should be designed to accommodate these pressures. A hydrostatic
groundwater pressure should be added for the portion below the groundwater level.

Where soil is to be retained, the conditions can be well-represented by assuming the
retained soil consists of a material with an angle of internal friction of 30 degrees and
a bulk (drained) unit weight of 20 kN/m®. Undrained conditions are anticipated (i.e.
below the groundwater level). Therefore, the applicable effective (undrained) unit
weight of the retained soil can be taken as 13 kN/m?, where applicable. A hydrostatic
pressure should be added to the total static earth pressure when using the effective unit
weight.

Lateral Earth Pressures

The static horizontal earth pressure (p,) can be calculated using a triangular earth
pressure distribution equal to K,-y-H where:

K, at-rest earth pressure coefficient of the applicable retained soil, 0.5
unit weight of fill of the applicable retained soil (kN/m?)
height of the wall (m)

Y
H

An additional pressure having a magnitude equal to K -q and acting on the entire height
of the wall should be added to the above diagram for any surcharge loading, q (kPa),
that may be placed at ground surface adjacent to the wall. The surcharge pressure will
only be applicable for static analyses and should not be used in conjunction with the
seismic loading case.
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Actual earth pressures could be higher than the “at-rest” case if care is not exercised
during the compaction of the backfill materials to maintain a minimum separation of
0.3 m from the walls with the compaction equipment.

Seismic Earth Pressures

The total seismic force (P,¢) includes both the earth force component (P,) and the
seismic component (AP,¢). The seismic earth force (AP,) can be calculated using

0.375-a,y-H?*/g where:

a. = (1 '45—amax/g)amax

Y = unit weight of fill of the applicable retained soil (kN/m?)
H = height of the wall (m)

g = gravity, 9.81 m/s?

The peak ground acceleration, (a,,), for the Ottawa area is 0.32g according to
OBC 2012. Note that the vertical seismic coefficient is assumed to be zero.

The earth force component (P,) under seismic conditions can be calculated using
P, = 0.5 K,y H? where K, = 0.5 for the soil conditions noted above.

The total earth force (P,g) is considered to act at a height, h (m), from the base of the
wall, where:

h = {P,(H/3)+AP e (0.6-H)}P e

The earth forces calculated are unfactored. For the ULS case, the earth loads should
be factored as live loads, as per OBC 2012.

Design Parameters

According to the latest version of the Canadian Foundation Manual, a load resistance
factored design (LRFD) should be implemented. As such, the coefficient of friction
factor for concrete on bedrock bearing surface can be taken as 0.7. A sliding
resistance factor of 0.8 should be utilized as per the Canadian Foundation Manual.

Report: PG4915-1 Revision 3
March 26, 2022 Page 19



pate rsong rou p Geotechnical Investigation

consulting engineers Proposed High-Rise Complex

3-33 Selkirk and 2 Montreal Road - Ottawa

5.7

Rock Anchor Design

The geotechnical design of grouted rock anchors in sedimentary bedrock is based upon
two possible failure modes. The anchor can fail either by shear failure along the
grout/rock interface or by pullout from a 60 to 90 degree cone with the apex near the
middle of the anchor bonded length. Interaction may develop between the failure cones
of adjacent anchors resulting in a total group capacity less than the sum of the individual
anchor load capacity.

A third failure mode of shear failure along the grout/steel interface should also be
reviewed by a qualified structural engineer to ensure all typical failure modes have been
reviewed. Typical rock anchor suppliers, such as Dywidag Systems International (DSI
Canada), have qualified personnel on staff to recommend appropriate rock anchor size
and materials.

Centre-to-centre spacing between anchors should be atleast four times the anchor hole
diameter and greater than 1/5 of the total anchor length (minimum of 1.2 m) to lower the
group influence effects. Anchors in close proximity to each other are recommended to
be grouted at the same time to ensure any fractures or voids are completely in-filled and
grout does not flow from one hole to an adjacent empty one.

Regardless of whether an anchor is of the passive or post tensioned type, the anchor
is recommended to be provided with a fixed length at the anchor base, which will
provide the anchor capacity, and a free length between the rock surface and the bonded
length. As the depth at which the apex of the shear failure cone develops midway along
the bonded length, a fully bonded anchor has a much shallower cone, and therefore
less geotechnical resistance, than one where the bonded length is at the bottom portion
of the anchor.

Permanent anchors should be provided with corrosion protection. As a minimum, this
requires that the entire drill hole be filled with cementitious grout. The free anchor
length is provided by installing a sleeve to act as a bond break, with the sleeve filled with
grout. Double corrosion protection can be provided with factory assembled systems,
such as those available from Dywidag Systems International or Williams Form
Engineering Corp. Recognizing the importance of the anchors for the long term
performance of the foundation of the proposed buildings, the rock anchors for this
project are recommended to be provided with double corrosion protection.
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Grout to Rock Bond

The unconfined compressive strength of shale bedrock ranges between 40 and 90 MPa,
which is stronger than most routine grouts. A factored tensile grout to rock bond
resistance value at ULS of 1.0 MPa, incorporating a resistance factor of 0.3, can be
used. A minimum grout strength of 40 MPa is recommended.

Rock Cone Uplift

As discussed previously, the geotechnical capacity of the rock anchors depends on the
dimensions of the rock anchors and the configuration of the anchorage system. A Rock
Mass Rating (RMR) of 44 was assigned to the bedrock, and Hoek and Brown
parameters (m and s) were taken as 0.183 and 0.00009, respectively. For design
purposes, all rock anchors were assumed to be placed at least 1.2 m apart to reduce
group anchor effects.

Recommended Rock Anchor Lengths
Rock anchor lengths can be designed based on the required loads. Rock anchor
lengths for some typical loads have been calculated and are presented on the following

page. Load specified rock anchor lengths can be provided, if required.

For our calculations the following parameters were used.

Table 2 - Parameters Used in Rock Anchor Review

Grout to Rock Bond Strength - Factored at ULS 1.0 MPa
Compressive Strength - Grout 40 MPa

Rock Mass Rating (RMR) - Fair Quality Shale 44

Hoek and Brown parameters m=0.183 and s=0.00009
Unconfined compressive strength - Shale bedrock 40 MPa

Unit weight - Submerged Bedrock 15 kN/m?

Apex angle of failure cone 60°

Apex of failure cone mid-point of fixed anchor length

From a geotechnical perspective, the fixed anchor length will depend on the diameter
of the drill holes. Recommended anchor lengths for a 75 and 125 mm diameter hole
are provided in Table 3.
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Table 3 - Recommended Rock Anchor Lengths - Grouted Rock Anchor
Diameter of Anchor Lengths (m) Factored Tensile
Drill Hole Bonded Unbonded Total Resistance
(mm) Length Length Length (kN)
3.0 1.5 4.5 250
4.2 2.2 6.4 500
75
6.5 26 9.1 1000
10 3.5 13.5 2000
2.8 1.5 4.3 250
3.5 24 5.9 500
125
55 2.8 8.3 1000
8 3.8 11.8 2000

The anchor drill holes should be within 1.5 to 2 times the rock anchor tendon diameter,
inspected by geotechnical personnel and flushed clean with water prior to grouting. A
tremie tube is recommended to place grout from the bottom of the anchor holes.
Compressive strength testing is recommended to be completed for the rock anchor
grout. A set of grout cubes should be tested for each day that grout is prepared.

The geotechnical capacity of each rock anchor should be proof tested at the time of
construction. More information on testing can be provided upon request. Compressive
strength testing is recommended to be completed for the rock anchor grout. A set of
grout cubes should be tested for each day grout is prepared.

5.8 Pavement Structure

The recommended pavement structures for the subject site are shown in Tables 4, 5
and 6.
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Table 4 - Recommended Pavement Structure - Car Only Parking Areas

Thickness (mm) Material Description
50 Wear Course - HL-3 or Superpave 12.5 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
300 SUBBASE - OPSS Granular B Type Il

SUBGRADE - In situ soil, or OPSS Granular B Type | or Il material placed over in situ soil or
bedrock.

Table 5 - Recommended Pavement Structure
Access Lanes and Heavy Truck Parking Areas

Thickness (mm) Material Description
40 Wear Course - HL-3 or Superpave 12.5 Asphaltic Concrete
50 Binder Course - HL-8 or Superpave 19.0 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
450 SUBBASE - OPSS Granular B Type Il

SUBGRADE - In situ soil, or OPSS Granular B Type | or Il material placed over in situ soil or
bedrock.

Table 6 - Recommended Rigid Pavement Structure - Lower Parking Level

Thickness . e
Material Description
(mm)
125 32 MPa Concrete
300 BASE - OPSS Granular A Crushed Stone

SUBGRADE - Existing imported fill, or OPSS Granular B Type | or Il material placed over in situ
soil or bedrock.

If soft spots develop in the subgrade during compaction or due to construction traffic,
the affected areas should be sub-excavated and replaced with OPSS Granular B Type Il
material.

The pavement granular base and subbase should be placed in maximum 300 mm thick
lifts and compacted to a minimum of 100% of the SPMDD with suitable vibratory
equipment.
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6.0 Design and Construction Precautions

6.1

Foundation Drainage and Backfill
Foundation Drainage

I's recommended that a perimeter foundation drainage system be provided for the
proposed structure. It's expected that insufficient room will available for exterior backfill
and the foundation wall will bast as a blind-sided pour against a shoring system. It is
recommended that the drainage system consist of the following:

a A composite drainage membrane (DeltaDrain 6000, MiraDrain G100N or
equivalent) should be placed against the shoring system and bedrock excavation
face from the finished ground surface to the top of the footing.

J It is recommended that 150 mm diameter sleeves at 3 m centres be cast in the
footing or at the foundation wall/footing interface to allow the infiltration of water
to flow to the interior perimeter drainage pipe. The sleeves should be connected
to openings in the HDPE face of the drainage board layer. The perimeter
drainage pipe and underfloor drainage system should direct water to sump pit(s)
within the lower basement area.

Water Infiltration Volumes

Based on the above-noted methodology, water carried by the foundation and underfloor
drainage system will generally consist of surface water and will not consist of
groundwater/long-term dewatering of the groundwater table. Water managed by this
system will be directed to the appropriate building sump pit.

It is expected that the successful implementation of this system throughout the subject
site will result in a long-term infiltration rate of less than 30,000 L/day of surface water.
Peak periods of infiltration (i.e.- short-term conditions) should be anticipated during
heavy rainfall and snow-melt events.
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6.2

Underfloor Drainage

For design purposes, it is recommended the underfloor drainage system consist of 150
mm diameter perforate pipes surrounded by a geosock and a 150 mm thick layer of
19 mm clear crushed stone on all of its sides. Several north-south and east-west lines
of pipes will be placed throughout the basement level, and as directed by the
geotechnical consultant, to direct water from the foundation drainage and perimeter
subdrain systems to the sump pump system. The final spacing of the underfloor
drainage system should be confirmed at the time of completing the excavation when
water infiltration can be better assessed.

Foundation Backfill

For areas where sufficient space is available for backfill against the exterior sides of the
foundation walls, the backfill material should consist of free-draining non frost
susceptible granular materials. The greater part of the site excavated materials will be
frost susceptible and, as such, are not recommended for re-use as backfill against the
foundation walls, unless used in conjunction with a drainage geocomposite, such as
Miradrain G100N or Delta Drain 6000, connected to the perimeter foundation drainage
system. Imported granular materials, such as clean sand or OPSS Granular B Type |
granular material, should otherwise be used for this purpose.

Protection of Footings Against Frost Action

Perimeter footings of heated structures are required to be insulated against the
deleterious effect of frost action. A minimum of 1.5 m thick soil cover (or equivalent)
should be provided in this regard.

Exterior unheated footings, such as those for isolated exterior piers, are more prone to
deleterious movement associated with frost action than the exterior walls of the structure
proper and require additional protection, such as soil cover of 2.1 m or a combination of
soil cover and foundation insulation.

The underground parking area should not require protection against frost action due to
the founding depth. Unheated structures, such as the access ramp wall footings, may
be required to be insulated against the deleterious effect of frost action. A minimum of
2.1 m of soil cover alone, or a minimum of 0.6 m of soil cover, in conjunction with
foundation insulation, should be provided.
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6.3

Excavation Side Slopes
Unsupported Excavations

The side slopes of excavations in the soil and fill overburden materials should either be
cut back at acceptable slopes or should be retained by shoring systems from the start
of the excavation until the structure is backfilled. It is assumed that insufficient room will
be available for the greater part of the excavation to be undertaken by open-cut methods
(i.e. unsupported excavations).

The excavation side slopes above the groundwater level extending to a maximum depth
of 3 m should be cut back at 1H:1V or flatter. The flatter slope is required for excavation
below groundwater level. The subsurface soil is considered to be mainly a Type 2 and 3
soil according to the Occupational Health and Safety Act and Regulations for
Construction Projects.

Excavated soil should not be stockpiled directly at the top of excavations and heavy
equipment should be kept away from the excavation sides. Slopes in excess of 3 min
height should be periodically inspected by the geotechnical consultant in order to detect
if the slopes are exhibiting signs of distress.

Excavation side slopes around the building excavation should be protected from erosion
by surface water and rainfall events by the use of secured tarpaulins or other approved
erosion protection spanning the length of the side slopes. Efforts should also be made
to maintain dry surfaces at the bottom of excavation side slopes within the overburden.
Additional measures may be recommended at the time of construction by the
geotechnical consultant.

It is recommended that a trench box be used at all times to protect personnel working
in trenches with steep or vertical sides. It is expected that services will be installed by
“cut and cover” methods and excavations will not be left open for extended periods of
time.

In sound bedrock, almost vertical side slopes can be constructed, provided all weathered
and loose rock is removed or stabilized with rock anchors. A minimum 1 m horizontal
ledge should remain between the unsupported excavation and sound bedrock surface.
Where sufficient space for the horizontal ledge is not available, it is recommended that
a temporary concrete block retaining wall be used to retain the overburden soils.
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Where the vertical sides are constructed within sound bedrock, bedrock stabilization may
be required. Specifically, horizontal anchors maybe required at specific location to
prevent pop-outs of the bedrock, especially in areas where bedrock fractures and weak
bedding planes are conductive to the failure of the bedrock surface.

The requirement for horizontal rock anchors should be evaluated by Paterson during the
excavation operations and should be discussed with the structural engineer during the
design stage.

Temporary Shoring

Temporary shoring will be required to support the overburden soils. The design and
implementation of these temporary systems will be the responsibility of the excavation
contractor or the shoring contractor and their design team. Inspections and approval of
the temporary system will also be the responsibility of the designer. Geotechnical
information provided below is to assist the designer in completing a suitable and safe
shoring system. The designer should take into account the potential for a fully saturated
condition following a significant precipitation event. Any changes to the approved
shoring design system should be reported immediately to the owner’s representative
prior to implementation.

Temporary shoring may be required to complete the required excavations where
insufficient room is available for open cut methods. The shoring requirements will
depend on the depth of the excavation, the proximity of the adjacent buildings and
underground structures and the elevation of the adjacent building foundations and
underground services. Additional information can be provided when the above details
are known.

For design purposes, the temporary system may consist of soldier pile and lagging
system or interlocking steel sheet piling. Any additional loading due to street traffic,
construction equipment, adjacent structures and facilities, etc., should be added to the
earth pressures described below. These systems can be cantilevered, anchored or
braced. The earth pressures acting on the shoring system may be calculated using the
following parameters.
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Table 7 - Soil Parameters for Shoring System Design

Parameters Values
Active Earth Pressure Coefficient (K,) 0.33
Passive Earth Pressure Coefficient (K) 3
At-Rest Earth Pressure Coefficient (K,) 0.5
Unit Weight (y), kN/m® 20
Submerged Unit Weight (y), kN/m? 13

Generally, it is expected that the shoring systems will be provided with tie-back rock
anchors to ensure their stability. It is further recommended that the toe of the shoring
be adequately supported to resist toe failure.

The geotechnical design of grouted rock anchors in sedimentary bedrock is based upon
two possible failure modes. The anchor can fail either by shear failure along the
grout/rock interface or by pullout of a 60 to 90 degree cone of rock with the apex of the
cone near the middle of the bonded length of the anchor.

The anchor derives its capacity from the bonded portion, or fixed anchor length, at the
base of the anchor. An unbonded portion, or free anchor length, is also usually provided
between the rock surface and the start of the bonded length. A factored tensile grout to
rock bond resistance value at ULS of 1.0 MPa, incorporating a resistance factor of 0.3,
can be used. A minimum grout strength of 40 MPa is recommended. Further, the
bonded portion of the rock anchor should be fully extended below the sound bedrock
surface.

It is recommended that the anchor drill hole diameter be within 1.5 to 2 times the rock
anchor tendon diameter and the anchor drill holes be inspected by geotechnical
personnel and should be flushed clean prior to grouting. The use of a grout tube to
place grout from the bottom up in the anchor holes is further recommended.

The geotechnical capacity of each rock anchor should be proof tested at the time of
construction. More information on testing can be provided upon request. Compressive
strength testing is recommended to be completed for the rock anchor grout. A set of
grout cubes should be tested for each day grout is prepared.
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6.4

Soldier Pile and Lagging System

The active earth pressure acting on a soldier pile and lagging shoring system can be
calculated using a rectangular earth pressure distribution with a maximum pressure of
0.65 Ky H for strutted or anchored shoring or a triangular earth pressure distribution with
a maximum value of K y H for a cantilever shoring system. H is the height of the
excavation. The active earth pressure should be used where wall movements are
permissible while the at-rest pressure should be used if no movement is permissible.

The total unit weight should be used above the groundwater level while the submerged
unit weight should be used below the groundwater level.

The hydrostatic groundwater pressure should be added to the earth pressure distribution
wherever the submerged unit weights are used for earth pressure calculations should
the level on the groundwater not be lowered below the bottom of the excavation. If the
groundwater level is lowered, the total unit weight for the soil should be used full weight,
with no hydrostatic groundwater pressure component.

Pipe Bedding and Backfill

Bedding and backfill materials should be in accordance with the most recent Material
Specifications and Standard Detail Drawings from the Department of Public Works and
Services, Infrastructure Services Branch of the City of Ottawa.

At least 150 mm of OPSS Granular A should be used for bedding for sewer and water
pipes when placed on soil subgrade. The bedding should be increased to a minimum
thickness of 300 mm where located over a bedrock subgrade. The bedding should
extend to the spring line of the pipe. Cover material, from the spring line to at least
300 mm above the obvert of the pipe should consist of OPSS Granular A. The bedding
and cover materials should be placed in maximum 225 mm thick lifts compacted to a
minimum of 99% of the material’'s SPMDD.

It should generally be possible to re-use the site materials above the cover material if the
operations are carried out in dry weather conditions.

Where hard surface areas are considered above the trench backfill, the trench backfill
material within the frost zone (about 1.8 m below finished grade) should match the soils
exposed at the trench walls to minimize differential frost heaving. The trench backfill
should be placed in maximum 300 mm thick loose lifts and compacted to a minimum of
95% of the material’s SPMDD.
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6.5 Groundwater Control

Groundwater Control for Building Construction

It is anticipated that groundwater infiltration into the excavations should be low through
the sides of the excavation and controllable using open sumps. Pumping from open
sumps should be sufficient to control the groundwater influx through the sides of shallow
excavations. The contractor should be prepared to direct water away from all bearing
surfaces and subgrades, regardless of the source, to prevent disturbance to the founding
medium.

Atemporary Ministry of the Environment, Conservation and Parks (MECP) permit to take
water (PTTW) Category 3 may be required for this project if more than 400,000 L/day
of ground and/or surface water is to be pumped during the construction phase. A
minimum 4 to 5 months should be allowed for completion of the PTTW application
package and issuance of the permit by the MECP.

For typical ground or surface water volumes, being pumped during the construction
phase, between 50,000 to 400,000 L/day, it is required to register on the Environmental
Activity and Sector Registry (EASR). A minimum of two to four weeks should be allotted
for completion of the EASR registration and the Water Taking and Discharge Plan to be
prepared by a Qualified Person as stipulated under O.Reg. 63/16. If a project qualifies
for a PTTW based upon anticipated conditions, an EASR will not be allowed as a
temporary dewatering measure while awaiting the MECP review of the PTTW
application.

Long-Term Groundwater Control

Since the structure will be founded above the long-term groundwater table, the drainage
system will not impact the long-term groundwater table.

Impacts on Neighboring Structures

Based on our observations, a local groundwater lowering is anticipated under short-term
conditions due to construction of the proposed building. The neighboring structures are
expected to be founded within the glacial till deposit and/or over a bedrock bearing
surface. Noissues are expected with respect to groundwater lowering that would cause
long term damage to adjacent structures surrounding the proposed building. It should
be noted that the extent of any significant groundwater lowering will take place within a
limited range of the subject site due to the low permeability of the native soils.
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6.6

Winter Construction

Precautions must be taken if winter construction is considered for this project. The
subsoil conditions at this site consist of frost susceptible materials. In the presence of
water and freezing conditions, ice could form within the soil mass. Heaving and
settlement upon thawing could occur.

In the event of construction during below zero temperatures, the founding stratum should
be protected from freezing temperatures by the use of straw, propane heaters and
tarpaulins or other suitable means. In this regard, the base of the excavations should
be insulated from sub-zero temperatures immediately upon exposure and until such time
as heat is adequately supplied to the building and the footings are protected with
sufficient soil cover to prevent freezing at founding level.

Trench excavations and pavement construction are also difficult activities to complete
during freezing conditions without introducing frost in the subgrade or in the excavation
walls and bottoms. Precautions should be taken if such activities are to be carried out
during freezing conditions. Additional information could be provided, if required.

Where excavations are completed in proximity of existing structures which may be
adversely affected due to the freezing conditions. In particular, where a shoring system
is constructed, the soil behind the shoring system will be subjected to freezing conditions
and could result in heaving of the structure(s) placed within or above frozen soil.
Provisions should be made in the contract document to protect the walls of the
excavations from freezing, if applicable.
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7.0 Recommendations

A materials testing and observation services program is a requirement for the provided
foundation design data to be applicable. The following aspects of the program should
be performed by the geotechnical consultant:

a Review of the geotechnical aspects of the excavating contractor’s shoring design
and bedrock excavation face protection system, prior to construction.

W Review proposed foundation drainage design and requirements, including the
implementation of the system and associated underfloor drainage system.

W Review of structural drawings from a geotechnical perspective.
Qa Observation of all bearing surfaces prior to the placement of concrete.
3 Sampling and testing of the concrete and fill materials.

a Periodic observation of the condition of unsupported excavation side slopes in
excess of 3 m in height, if applicable.

W Field density tests to determine the level of compaction achieved.
A report confirming the work has been conducted in general accordance with the

recommendations could be issued, upon request, following the completion of a
satisfactory materials testing and observation program by the geotechnical consultant.
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8.0 Statement of Limitations

The recommendations provided in this report are preliminary in nature and are in
accordance with our present understanding of the project. We request permission to
review our recommendations when the drawings and specifications are completed.

A geotechnical investigation is a limited sampling of a site. Should any conditions at the
site be encountered which differ from those at the test locations, we request immediate
notification to permit reassessment of our recommendations.

The recommendations provided herein should only be used by the design professionals
associated with this project. They are not intended for contractors bidding on or
undertaking the work. The latter should evaluate the factual information provided in this
report and determine its suitability and completeness for their intended construction
schedule and methods. Additional testing may be required for their purposes.

The present report applies only to the project described in this document. Use of this
report for purposes other than those described herein or by person(s) other than Main
and Main Developments Inc. or their agents is not authorized without review by Paterson
for the applicability of our recommendations to the alternative use of the report.

Paterson Group Inc.

Drew Petahtegoose, B.Eng. David J. Gilbert, P.Eng.

T

o ez oF 0N
Report Distribution ki
a Main and Main Developments Inc. (1 digital copy)

a Paterson Group (1 copy)
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Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 55 Power Auger

DATE February 3, 2022

End of Borehole

(GWL @ 7.00m - March 2, 2022)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B K % glag
o g0 M
2 | 8|"g|8L
&) Z g |z0
GROUND SURFACE
nConcreteslab  _ 0.15K~
'1FILL: Crushed stone 0.30
____________________ SS| 1 66
FILL: Brown silty sand, trace gravel
SS| 2 | 49
152
3 | 88
4 | 90
GLACIAL TILL: Brown silty clay, 5 80
some sand, gravel, trace cobbles and
boulders
6 | 43
7 0
8 | 40
49
1 68 | O
Weathered shale BEDROCK
eathered shale o | 71 0
750
3 |76 | 10
BEDROCK: Poor quality, grey
limestone with interbedded shale
4 | 89 | 37
5 95| 29

DEPTH
(m)

ELEV.
(m)

-57.06

~56.06

~55.06

~54.06

-53.06

-52.06

-51.06

~50.06

-49.06

-48.06

20 40

60 80

FILE NO.
PG4915
HOLE NO.
BH 1-22
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
S o
=0

AT T T T g o

20 40

60 80

Shear Strength (kPa)

A Undisturbed

/A Remoulded

100
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p g p Engineers | Geotechnical Investigation
. Proposed High-Rise Complex
154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario
DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY CME 55 Power Auger DATE February 4, 2022 BH 2-22
B SAMPLE Pen. Resist. Blows/0.3m 3
SOIL DESCRIPTION a3 D'(Er';;"' E:;E)V ‘|  ® 50mmDia.Cone | S
< P %|Ha 235
B | @ | o 2 2 o 52
R © 3| g O Water Content % =3
B | B 0|y c c
2] 1 g =z (o] O o
GROUND SURFACE 20 40 60 80 =0
\C_ogclele_slgb___________0_.2_1_1*~§'(““A~' sl 0+57.05 —t—t -
NFILL: Crushedstone 0.34 ss| 2 | sf :
FILL: Brown silty sand, some gravel xss| 3 | 71 1156.05 :
I ¥ g
ool SS| 4 | 74 .
/\:/\:/\ 2"5505 4
"l SS| 51100 =
rA=SS| 6 | 85 E
GLACIAL TILL: Brown silty clay, ::i:i 3754.05 E::
some sand, gravel, trace cobbles and {*.*x*] SS| 7 0 =
boulders ::::: =
~l SS| 8 | 0 4153.05 =
SS| 9 | 0 =
o 5+52.05
5-97LLy 6151.05
RC| 1 68 | O
RC| 2 |89 | O 215005
RC| 3 |100 (100 '
BEDROCK: Poor to good quality, RC| 4 | 82| 51
grey limestone with interbedded 81+49.05
shale
RC| 5 | 87 | 18
9-+48.05
End of Borehole
(GWL @ 7.01m - March 2, 2022)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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SS| 7 | 75 |50+

5+51.02

Weathered shale BEDROCK

(ss| 8 | 63 |50+

650.02

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY CME 55 Power Auger DATE February 16, 2022 BH 3-22
B SAMPLE Pen. Resist. Blows/0.3m 3
SOIL DESCRIPTION a3 DEPTH| ELEV. | o 50mmbia.Cone |3 ¢
sl | (M) | (m) >3
< o o Q £0
B | m | o 2 2 o 52
R © 3| g O Water Content % =3
B | B 0|y € c
2] -4 g =z o O o
GROUND SURFACE 20 40 60 80 =0
TAsphaliic concrete 0.055 §AU ] 0+56.02 —t—t 1T
FILL: Brown silty sand, some gravel ¥
. ___________076 .
_ SS| 2 |100| 43 1755.02 B
FILL: Brown silty sand, some clay,
trace gravel :
ss| 3 | 63|15 i
2154.02
22 .
o X ss| 4 | 71|33 o
GLACIAL TILL: Dense, brown silty o 37°3.02 =
clay, some rock fragments, gravel, o\ 8SE5 | 75 | 37 =
trace cobbles and boulders ARARA é:—
o X ss| 6 |54 |35 415202 =

SS| 9 | 75 |50+

RC| 1 5 | 0 7149.02

BEDROCK: Poor to fair quality, grey
limestone with interbedded shale

8148.02

RC| 2 |100| 70

- mud seam at 9.1m depth

— 9+47.02
= RC| 3 |100| 66

End of Borehole

(GWL @ 6.02m - March 2, 2022)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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DATUM Geodetic FILE NO.
PG4915
REMARKS HOLE NO
BORINGS BY CME 55 Power Auger DATE February 15, 2022 BH 4-22
B SAMPLE Pen. Resist. Blows/0.3m |3
SOIL DESCRIPTION a3 D'(Er';;"' E:;E)V ‘| ® 50mmDia.Cone | S
< P %|Ha 235
H | o %] 2o ==
o Blag =
g 8 g *o|& O Water Content % =%
E E Z 2 3 ©) g
GROUND SURFACE B | = 015621 20 40 60 80 =0
-\\A_sEh_all _____________ 0_0_5_ y gAU 1 . Do Do Do e
FILL: Brown silty sand, some gravel ¥
. ________076 .
FILL: Brown silty sand, some clay, X SS| 2 |79 | 14 179521
trace gravel 152 -
el ssl 3 | 71 | 20 .
AMA%A 2"5421
GLACIAL TILL: Compact to very A :
dense, brown silty clay, some rock ok SS| 4 1 67 | 79 L
fragments, gravel, trace cobbles and [+ \aa» =
boulders A 3153.21 3:_
e X SS| 5 |100 |50+ =
| ss| 6 [100 |50+ o221 E
Weathered shale BEDROCK =
7| 88 |50+ 5151.21 =
8 | 50 |50+ E‘—
6-150.21
RC| 1 93 | 47
BEDROCK: Poor to excellent 774921
quality, grey limestone with
interbedded shale
8148.21
RC| 2 |100|100
End of Borehole
(GWL @ 6.21m - March 2, 2022)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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DATUM Geodetic
REMARKS

BORINGS BY CME 55 Power Auger

DATE February 17, 2022

FILE NO.
PG4915

HOLE NO.
BH 5-22

SOIL DESCRIPTION

GROUND SURFACE

STRATA PLOT

SAMPLE

>
a | & | B/58
& g - g
o (BN
B O ~
Z g = O

1 Asphaltic concrete

FILL: Brown silty sand, some gravel,
trace clay

GLACIAL TILL: Very dense to
compact, brown silty clay with rock
fragments, gravel, trace cobbles and
boulders

6.65

BEDROCK: Excellent quality, grey

limestone with interbedded shale

End of Borehole
(GWL @ 6.28m - March 2, 2022)

>
(e

w
(0p)

w
(0p)

(9]
(0p)

n
wn

n
wn

RC

2 1100
3 |75
4 | 71
5 (100
6 | 83
7 | 83
8 | 60
1 | 66
9 | 67
2 | 95
3 | 95

72

53

84

63

41

26

18

93

95

DEPTH
(m)

ELEV.
(m)

-56.33

-55.33

~54.33

r53.33

-52.33

-51.33

~50.33

-49.33

-48.33

-47.33

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %
20 40 60 80

Construction

-1 Monitoring Well

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
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DATUM Geodetic
REMARKS

BORINGS BY CME 55 Power Auger

DATE February 17,2022

End of Borehole

(GWL @ 6.04m - March 2, 2022)

B SAMPLE
SOIL DESCRIPTION o
< o & Ha
B K % glag
[a7] o0 < (4
g & g : S| u
2 Z g|z0
GROUND SURFACE
\Asphalticconcrete 0.05X%2 AU 1
FILL: Brown silty clay, some gravel
- ___ 076
QQQXSS 2 | 83|59
GLACIAL TILL: Very dense to :2:2:
dense, brown silty clay, some rock “oardl SS|3 | 75 | 29
fragments, gravel, trace cobbles and  [A"\"s
boulders A
ﬁﬁ;Xss 4 |79 |39
o ______305/%5~
5 |71 ] 85
Weathered shale BEDROCK
6 | 75 | 50+
478
1 {100| O
BEDROCK: Fair to good quality,
grey shale
2 [100| 41
3 |[100]| 82

DEPTH
(m)

ELEV.
(m)

-55.99

-54.99

-53.99

-52.99

-51.99

~50.99

-49.99

-48.99

-47.99

20 40 60 80

FILE NO.
PG4915
HOLE NO.
BH 6-22
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
S o
=0

I o T T

20 40 60 80
Shear Strength (kPa)
A Undisturbed A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 55 Power Auger

DATE February 18, 2022

FILE NO.

PG4915

HOLE NO.

BH 7-22

End of Borehole

(GWL @ 6.19m - March 2, 2022)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B K % AR
& o &
2 | 8|"g|8L
&) Z g|z0
GROUND SURFACE
\Asphaltic concrete 0.050XSE AU| 1
FILL: Brown silty sand, some gravel,
trace clay SS| 2 | 79 | 35
SS| 3 | 83| 32
229
GLACIAL TILL: Very dense, brown
silty clay, some rock fragments, SS| 4 | 0 |30+
gravel, trace cobbles and boulders g 5{"
____________________ SS| 5 |100 |50+
Weathered shale BEDROCK RC| 1 84 | 0O
. X
RC| 2 | 88 | 30
BEDROCK: Poor to good quality,
grey limestone
RC| 3 | 80 | 38
RC| 4 |100]| 100

DEPTH
(m)

ELEV.
(m)

056.18

11+55.18

~54.18

-53.18

-52.18

-51.18

~50.18

r49.18

-48.18

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

Construction

60 80

g
(@]
£
—
@]
=
c
o
=

T T T T T

20

40
Shear Strength (kPa)
A Undisturbed

60 80 100

/A Remoulded
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DATUM Geodetic
REMARKS

BORINGS BY CME 55 Power Auger

DATE February 18, 2022

End of Borehole
(GWL @ 6.06m - March 2, 2022)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
3] i i AR
[ o [:4
25| 2|58
2] -4 g = O
GROUND SURFACE
Asphaltic concrete _ 0.05)XX5& AU| 1
FILL: Brown silty sand, some gravel,
trace clay SS| 2 | 88 | 24
SS| 3 [ 83| 14
. ____22
Weathered shale BEDROCK SS| 4 | 58 |50+
SS| 5 0 |50+
RC| 1 76 | 0
. ____43
RC| 2 41 0
BEDROCK: Poor to good quality,
grey shale
RC| 3 | 98 | 60
RC| 4 |100|100

DEPTH
(m)

ELEV.
(m)

-56.04

-55.04

-54.04

-53.04

-52.04

-51.04

-50.04

-49.04

-48.04

20

60 80

FILE NO.
PG4915
HOLE NO.
BH 8-22
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
40 =3

I T T T T

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100
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DATUM Geodetic

REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 20

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B K % AR
o g0 M
2 ¢ 2|75,
) Z g|z0
GROUND SURFACE
nAsphalt 0.08[XXXEE AU| 1
\FILL: Brown silty sand with topsoil 0.30
FILL: Brown silty clay with sand,
trace bricks and debris S| 2 |83|19
S| 3 |42 | 11
2 s| 4 | 63 |50+
GLACIAL TILL: Very dense brown
sandy silt with rock fragments,
gravel, trace cobbles and boulders s| 5 | 67 | 50+
S| 6 | 75 |50+
S| 7 | 88 | 46
518
Weathered shale BEDROCK =\ ss| s | 29 |50s
K SS| 9 | 33 |50+
701 SS| 10 | 0 |50+
BEDROCK: Poor to good quality RC| 1 48] 40
grey shale with limestone
RC| 2 |92 | 79
RC| 3 |100 (100
RC| 4 |100| 83
RC| 5 |69 | O
- Mud seam present at 11.02 m
depth RC| 6 |100| 77

End of Borehole

(GWL at 7.45 m depth - Jan 6, 2022)

DEPTH
(m)

10+

11

ELEV.
(m)

-57.49

-56.49

-55.49

-54.49

-53.49

-52.49

-51.49

-50.49

-49.49

-48.49

-47.49

-46.49

FILE NO.
PG4915
HOLE NO.
BH 1-21
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
40 =3

20

60 80

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100
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DATUM Geodetic

REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 20

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] i AR
o g0 M
2 | 8|58
&) Z g|z0
GROUND SURFACE
Jopson. 0.05] AU| 1
IFILL: Brown silty sand with gravel, 0.10
tracetopsoil _ ~ " |
FILL: Brown silty sand some gravel S| 2 |36
S| 3 |75 4
S| 4 | 54| 6
320
SS| 5 | 33| 17
Weathered Shale BEDROCK
S| 6 | 33| 26
488 S| 7 | 13 |50+
BEDROCK: Poor quality black to
grey shale with limestone ss| 8 | 13 |50+
RC| 1 85 | 33
RC| 2 |100| 30
RC| 3 |100| 32
- Good Quality by 8.45 m depth
ooa Mually by 845 m dep Rc| 4 |100] 81
RC| 5 |100| 85
- Mud seam present at 11.07 m
depth RC| 6 | 75 | 78
1130
End of Borehole
(GWL at 7.24 m depth - Jan 6, 2022)

DEPTH
(m)

10+

11

ELEV.
(m)

-57.30

-56.30

-55.30

-54.30

-53.30

-52.30

-51.30

~50.30

-49.30

-48.30

-47.30

-46.30

FILE NO.
PG4915
HOLE NO.
BH 2-21
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
40 =3

20

60 80

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100
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DATUM Geodetic

REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 21

FILE NO.
PG4915

HOLE NO.
BH 3-21

B SAMPLE
SOIL DESCRIPTION g
sl e8| £l8s
o g0 H&
2 | 8|"g|8L
&) Z g |z0
GROUND SURFACE
TopsoL. 0.05| NP
HFILL: Brown silty sand with gravel 0.10P%8 AU 2
\‘@nd topsoil 0.411- j;}J;f
IFILL: Brownsitysand | Bl
v DIV o 1) 2
Compact brown SILTY SAND with i SS| 8 | %8 0
clay, gravel, trace rock fragments “Fet
I I (-1 4 | 63| 19
Weathered shale BEDROCK
5 | 100 | 34
6 | 70 |50+
. __366
BEDROCK: Poor to fair quality 1 0 0
black shale with limstone
2 |5 | 0
3 | 84 | 27
4 1100 | 57
5 ]100| O
- Excellent Quality limestone with
interbedded shale by 8.28 m depth 6 | 75 1100
7 | 83 | 56
o _____ 1072
End of Borehole
(GWL at 7.15 m depth - Jan 6, 2022)

DEPTH
(m)

ELEV.
(m)

0+57.19

1+56.19

2155.19

3154.19

10+

r53.19

r52.19

-51.19

-50.19

-49.19

-48.19

r47.19

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

20

O Water Content %

Monitoring Well
Construction

40 60 80

40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

20
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SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic

REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 21

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % glag
[a7] o0 < (4
g & g : ol>u
&) Z g |z0
GROUND SURFACE
n FILL: Brown silty sand with gravel, 0.13 1
trracetopsoil  ~ ] 2
FILL: Brown silty sand some gravel,
trace cla
y 3 | 5413
I
FILL: Brown silty clay with rock 4 |79 | 26
fragments, trace sand
244
5 | 67 | 42
Weathered shale BEDROCK
6 | 75 |50+
7 | 38 |50+
________4B 8 | 100 | 50+
BEDROCK: Poor to fair quality
black shale 1 87 29
2 [100| 35
3 |[100| 57
4 | 46 | 69

End of Borehole

(GWL at 7.00 m depth - Jan 6, 2022)

DEPTH

(m)

ELEV.
(m)

-57.02

-56.02

-55.02

-54.02

-53.02

-52.02

-51.02

-50.02

-49.02

-48.02

FILE NO.
PG4915
HOLE NO.
BH 4-21
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =5
2%
52
O Water Content % = ‘g
40 =3

20

60 80

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100




154 Colonnade Road South, Ottawa, Ontario K2E 7J5

patersongroupsgrs

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 21

FILE NO.

PG4915

HOLE NO.

BH 5-21

B SAMPLE
SOIL DESCRIPTION g

< o & Ha

(> % %) B3
o g0 M

2 F |8 |"g|8)

n Z 9|70

GROUND SURFACE

TOPSOIL with brown silty sand, .30

>
C

®;

\graveland organics | RS
5
FILL: Brown silty sand, some gravel, QRS
trace rock fragments, clay and RN SS| 2 | 21
cobbles ::::
<X
A ss| 3 | 17
oo
244K
— 4 | 33
Weathered shale BEDROCK
5 |13
6 8
[ %Y 4
BEDROCK: Fair to poor quality
black shale with limestone 1 93
2 | 86
3 | 78
- Fair quality by 7.5 m depth
4 | 97
- Good to excellent quality by 9.1 m
depth
5 1100
6 | 100

End of Borehole

(GWL at 6.97 m depth - Jan 6, 2022)

50+

50+

50+

50

28

67

100

62

DEPTH
(m)

ELEV.
(m)

0+56.94

10+

11

-55.94

-54.94

-53.94

-52.94

~51.94

-50.94

-49.94

-48.94

-47.94

-46.94

-45.94

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

20

40

O Water Content %

60 80

Monitoring Well

Construction

20

40
Shear Strength (kPa)
A Undisturbed

60 80

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic

REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE 2021 December 23

FILE NO.

PG4915

HOLE NO.

BH 6-21

End of Borehole
(GWL at 6.84 m depth - Jan 6, 2022)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
H | oM™ % glag
o g0 M
2 ¢ 2|75,
&) Z g|z0
GROUND SURFACE
TOPSOIL with brown silty sand, .30 AU| 1
‘graveland organics |
FILL: Brown silty clay with sand,
trace garvel and brick fragments S| 2 | 83|17
S| 3 |13 | 22
S| 4 | 42| 11
335 S| 5 |42 | 29
Weathered shale BEDROCK
SS| 6 | 25 |50+
405 SS| 7 | 33 |50+
BEDROCK Poor to good quality RC| 1 | 96| 51
black shale with interbedded
limestone
RC| 2 | 89 | 27
RC| 3 |100| 87

DEPTH
(m)

ELEV.
(m)

-56.82

-55.82

-54.82

-53.82

-52.82

-51.82

-50.82

-49.82

-48.82

-47.82

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Monitoring Well
Construction

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 20

FILE NO.
PG4915

HOLE NO.
TP 1-21

Weathered shale BEDROCK

End of Test Pit

Refusal to excavation on bedrock
surface 4.9 m depth

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % glag
a0} o0 < N
FEE|E5
GROUND SURFACE M| =
nAsphalt 007
FILL: Brown silty sand with crushed 4 X G| 1
astone 04080,
FILL: Brown silty sand, some
concrete, crushed stone, brick and
metal fragments
NG| 2
140
GLACIAL TILL: Brown silty sand A
some rock fragments, gravel, trace KON
cobbles AMARA
el G| o3
2,55/

DEPTH
(m)

ELEV.

(m)

~56.16

~55.16

~54.16

-53.16

r52.16

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20

40

60

Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroupsgrs

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

End of Test Pit

DATUM Geodetic FILE NO. PGA915
REMARKS HOLE NG
BORINGS BY Excavator DATE 2021 December 20 TP 2-21
B SAMPLE DEPTH | ELEV Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION g (m) (m) ’ ® 50 mm Dia. Cone % %
sl e8| £l8s +
- [}
g8 o g o M O Water Content % ®5
51 7|8 o>y ao
GROUND SURFACE m| = 20 40 60 80
CAsphalt 008l 0156.27 — Tt
FILL: Brown silty sand with crushed0 40 X G| 1
nstone 77 i
FILL: Brown silty sand some gravel,
crushed stone, metal fragments, brick X G| 2
fragments, and glass 0.95
| FILL: Brown silty clay to clayey silt Va3 1755.27
tracesandand cobbles _ _ ___ 1.25
Brown SILTY SAND to SANDY SILT 1
trace gravel, and clay i ‘::X Gl a
I, - | 2
GLACIAL TILL: Brown silty sand, AN
trace gravel, rock fragments, cobbles |2~ X G| 5 21+54.27
and boulders ANARA
v G| 6
A 3153.27
3500 G| 7

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroupsgrs

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 20 TP 3-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION i DEPTH| ELEV. ® 50 mm Dia. Cone o)
sl | (M) | (m) o
£l w | 8 g 26 g 7
g8 g o g g5 O Water Content % ®5
51 7|8 o>y ao
GROUND SURFACE m| = 20 40 60 80
CAsphalt 008, 0+56.63 — T
FILL: Brown silty sand, some brick
fragments, gravel, cobbles, crushed X G| 1
stone, metal and plastic debris
X |l 2 1+55.63
2154.63
2200
Brown SILTY SAND with rock TN G| 3
fragments T
1IN G| 4
g .::X 3153.63
5 4+52.63
6
5+51.63
End of Test Pit
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 20 TP 4-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION i DEPTH| ELEV. ® 50 mm Dia. Cone o)
sl | (M) | (m) o
gl w | 8 g 26 g 7
g8 g o g g5 O Water Content % ®5
51 7|8 o>y ao
GROUND SURFACE m| = 20 40 60 80
FILL: Brown silty sand with gravel 0.15 ) 0757.36 SR B
l\andorganics X G| 1
FILL: Brown silty sand
- ___05
FILL: Brown silty sand with gravel,
some cobbles and boulders X G| 2
1+56.36
X G| 3 2155.36
G| 4
X 3154.36
4+53.36
G| 5
G| 6
- ___500 1
End of Test Pit 515236
TP terminated on bedrock surface 5.0
m depth
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 21 TP 5-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION i D'(Er';;"' E:;E)V ' ® 50 mm Dia. Cone RS
g e8| &8s +
= n
g E g o g 3 ‘: O Water Content % ?5
ao
GROUND SURFACE “ = B =° 20 40 60 80
FILL: Brown silty sand with organicg, o 0757.57 RN RN ERE
| FILL: Brown silty sand with gravel, 2G| 1
cobbles, trace brick fragments
X G| 2 1156.37
X G| 3
2+55.37
X G| 4
3154.37
. _______360 G| 5

End of Test Pit

TP terminated on bedrock surface at
3.60 m depth

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 21 TP 6-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION i DEPTH| ELEV. ® 50 mm Dia. Cone o)
> | o (m) (m) 9
SR & g 2 & g 3
g8 g o g g5 O Water Content % ®5
O L > o> ao
GROUND SURFACE R | = 20 40 60 80
TOPSOIL 0+56.84 —

FILL: Brown silty sand some gravel,
debris ( brick, metal), and rock
fragments

<]
25
%
o

<

1155.84

RERREILILLEIRKXK
RKRERELRELLLS
LRRRLRRKLRRKLRRKLS

X
LXK
KK

<

____________________ 2754.84 e
Brown SILTY SAND with rock TTN G| 3
fragments R : :

3153.84

4152.84

End of Test Pit

TP terminated on bedrock surface at
4.9 m depth

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

Consulting
Engineers

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 21

FILE NO.
PG4915

HOLE NO.
TP 7-21

B SAMPLE
SOIL DESCRIPTION g
< o % Ha
B ] % glag
[a7] o0 < (4
FEE|E5
GROUND SURFACE K| =
nAsphalt  0.098%
FILL: Brown silty sand with crushed, 5o X G| 1
nstoneandgravel ] a
FILL: Brown silty sand with rock
fragments, gravel and debris X G| 2
09
Brown SILTY SAND trace gravel .
X G| 3
160
GLACIAL TILL: Brown silty sand with G| 4
rock fragments, gravel, cobbles, trace
boulders
X G| 5
360 G| 6

End of Test Pit

DEPTH
(m)

ELEV.

(m)

-56.39

-55.39

-54.39

-53.39

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroupsgrs

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic

REMARKS

BORINGS BY Excavator DATE 2021 December 21

FILE NO.
PG4915

HOLE NO.

TP 8-21

SAMPLE

SOIL DESCRIPTION

STRATA PLOT

TYPE
NUMBER
RECOVERY

GROUND SURFACE

N VALUE
or RQD

FILL: Brown silty sand with gravel 0.29
\and crushed stone J

FILL: Brown silty clay with clayey X G| 2
sand, some gravel, trace rock and
| brick fragments 0.90

Brown SILTY SAND some gravel,
rock fragments and cobbles

GLACIAL TILL: Brown silty sand
some gravel, rock fragments, trace
cobbles and boulders

X G| 4

End of Test Pit

DEPTH
(m)

ELEV.

(m)

-56.02

-55.02

-54.02

-53.02

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 21

FILE NO.
PG4915

HOLE NO.

TP 9-21

B SAMPLE
SOIL DESCRIPTION g
sl e8| £l8s
o w2 | D&
FEE|E5
GROUND SURFACE M| =
nAsphalt  _ _ 0.08fres
FILL: Brown silty sand with gravel g 35 X G| 1
‘andcrushedstone A
FILL: Brown silty sand with rock
fragments, gravel and debris X G| 2
100
Brown SILTY SAND some rock :
fragments
Z G| 3
I 1= 0] 1
GLACIAL TILL: Brown silty sand
some rock fragments, trace gravel,
cobbles and boulders
X G| 4
. ______350 G| 5

End of Test Pit

DEPTH
(m)

ELEV.

(m)

-56.02

-55.02

-54.02

-53.02

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 21 TP10-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 DEPTH| ELEV. | ¢ sommDia.Cone |2
sl | (M) | (m) 5 S
g m & g 2 & g B
g8 g o g g5 O Water Content % 25
ElE|B| g%y Ao
GROUND SURFACE m| = 20 40 60 80
"Asphat o007 ™ ol 1 01+55.99 — Tt
FILL: Brown silty sand with gravel 0.29 .
n /
@ndcrushedstone /
FILL: Brown silty sand with rock X G| 2
fragments, gravel and debris
091K
Brown SILTY SAND some rock N 1+54.99
fragments, trace gravel and cobbles R S 1 K A A A N ORI REUOR SRR NESR NN
ie 2153.99
I ~2v=4 1 I 28 b
GLACIAL TILL: Brown silty sand A
some rock fragments, trace gravel, RO
cobbles and boulders ANARA
A 3152.99
. 330 :A:A: G 7 N B I L0 £ S Rk S o R R

End of Test Pit

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 21 TP11-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION 2 DEPTH| ELEV. | o 50mmnDia.Cone | &<
sl | (m) | (m) o
gl w | 8 g 26 g 7
g8 g o g g5 O Water Content % ®5
51 7|8 o>y ao
GROUND SURFACE B | = 20 40 60 80
CAsphalt  ooskeed 0+56.45 —t 1
FILL: Brown silty sand with gravel X G| 1
Landcrushedstone  __ _  0.45k%%a
FILL: Brown silty sand with rock
fragments, wood and construction X G| 2
debris (concrete and metal)
o 1.00KXX 1455.45
Brown SILTY SAND trace rock S0 '
fragments TTR G| 3
e 2154.45
IR G| 5
FrEaG) e 3153.45
Z G| 7
4152.45
End of Test Pit
TP terminated on bedrock surface
4.50 m depth

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroupsgrs

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO. PGA915
REMARKS HOLE NG
BORINGS BY Excavator DATE 2021 December 22 TP12-21
B SAMPLE DEPTH | ELEV Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION g (m) (m) ’ ® 50 mm Dia. Cone % %
< o % Ha E 2
g8 g B | O Water Content % ®5
51 7|8 o>y ao
GROUND SURFACE m| = ol56.48 20 40 60 80
FILL: Brown silty sand with gravel
 andcrushedstone ____ __ 0.48[XK G | T
FILL: Brown silty sand some rock
fragments, gravel and debris X G| 2
1+55.48
140
Stiff to very stiff brown SILTY CLAY X G| 3
to CLAYEY SILT trace gravel
190
Brown SILTY SAND some rock S p 2154.48
fragments TR G| 4
260
GLACIAL TILL: Brown silty sand AN
some rock fragments, gravel, cobbles  },~,*,
and boulders e 3153.48
/\:/\:/\ X G 5
a0k G s 4+52.48
End of Test Pit
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroupsgrs

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic

REMARKS

BORINGS BY Excavator DATE 2021 December 22

FILE NO.
PG4915

HOLE NO.
TP13-21

SAMPLE

SOIL DESCRIPTION

STRATA PLOT

TYPE
NUMBER
RECOVERY

GROUND SURFACE

N VALUE
or RQD

FILL: Brown silty sand with gravel
and crushed stone 0.49

FILL: Brown silty sand, some gravel
and cobbles

X G| 2

FILL: Brown silty clay some rock X G| 3
fragments, gravel and debris

Brown SILTY SAND with rock
fragments

tlral 4

350 e
GLACIAL TILL: Brown silty sand with "X G | S
rock fragments, gravel, trace cobbles
and boulders

A A A
A A A
A A A
A A A
A A A
A A
roeX G| 6
A A
A A A
A A A
A A A
A A A

End of Test Pit

TP terminated on bedrock surface at
4.9 m depth

DEPTH
(m)

ELEV.

(m)

-56.72

-55.72

-54.72

-53.72

r52.72

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroup

Consulting
Engineers

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 22

FILE NO.
PG4915

HOLE NO.
TP14-21

B SAMPLE
SOIL DESCRIPTION g
sl e8| £|8s
o " g
FEE|E5
GROUND SURFACE M| =
nAsphalt  _ 0.08Rsy g | ¢
FILL: Brown silty sand with gravel 0.29 .
n /
@ndcrushedstone I
FILL: Brown silty sand some rock
fragments, gravel, trace clay 0.80 X G| 2
Brown SILTY CLAY trace gravel G| 3
1200y
Brown SILTY SAND some rock . ';:Z Gl a4
fragments, trace gravel T
I - 1 A 25 5
GLACIAL TILL: Brown silty sand A
some rock fragments, gravel, trace KON
cobbles and boulders MR G| B
mowX G| 6
380K G| 7

End of Test Pit

DEPTH
(m)

ELEV.

(m)

~56.06

~55.06

-54.06

~53.06

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 22 TP15-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION a DEPTH| ELEV. ® 50 mm Dia. Cone 32
sl | (M) | (m) o
gl w | 8 g 26 g 7
g8 g o g g5 O Water Content % ®5
51 7| 8 o> H ao
GROUND SURFACE m| = 20 40 60 80
FILL: Brown silty sand with gravel 0.29 .
n /
@ndcrushedstone /
FILL: Brown silty sand some rock X G| 2
fragments, trace sand and clay
1+55.12
120
Brown SILTY SAND some rock R
fragments and cobbles i ‘::Z G| 3
2154.12
Flral| 4
__________________3_1_0:‘«:f":; 3+53.12
GLACIAL TILL: Brown silty sand with [~y | | | | b
rock fragments, gravel, trace cobble® 401, "X G | 5

End of Test Pit

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY Excavator DATE 2021 December 22 TP16-21
B SAMPLE Pen. Resist. Blows/0.3m c
SOIL DESCRIPTION i D'(Er';;"' E:;E)V ' ® 50 mm Dia. Cone 32
|8 | El8s T
- [}
g E g o g < ‘: O Water Content % ?5
oo
GROUND SURFACE “ = M| =° 20 40 60 80
CAsphalt 00855 0156.22 —
FILL: Brown silty sand with gravel
and crushed stone 0.50 X G| 1
| FILL: Brown silty clay with rock Gl 2
fragments, gravel and organics
. ________110 1155.22 A
Brown SILTY SAND some rock T
fragments TIR G| 3 E :
190 2 B
GLACIAL TILL: Brown silty sand AN 2154.22
some rock fragments, trace gravel, KON
cobbles and boulders MR G| 4
K G| 5 3453.22

End of Test Pit

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 22

FILE NO.
PG4915

HOLE NO.
TP17-21

B SAMPLE
SOIL DESCRIPTION g
sl e8| £l8s
o w2 | D&
FEE|E5
GROUND SURFACE M| =
NAsphalt ___ 0.08 al 1
FILL: Brown silty sand with gravel 0.20 G| 2
\and crushedstone |
FILL: Brown silty sand with rock
fragments, trace clay, gravel and
cobbles
3
4
5
- ______500
GLACIAL TILL: Grey silty sand trace
clay, gravel, cobbles and boulders 6
550
End of Test Pit

DEPTH
(m)

ELEV.

(m)

~56.01

-55.01

-54.01

-53.01

~52.01

~51.01

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY Excavator

DATE 2021 December 22

FILE NO.
PG4915

HOLE NO.
TP18-21

B SAMPLE
SOIL DESCRIPTION g
Sl 8| El%
o " g
FEE|E5
GROUND SURFACE M| =
nAsphalt  008fsSy | 4
FILL: Brown silty sand with gravel 0.29 .
n /
@ndcrushedstone I
FILL: Brown silty sand with rock X G| 2
fragments, gravel and cobbles
X G| 3
- Trace clay by 1.2 m depth
X G| 4
X G| 5
X G| 6
600 G| 7
End of Test Pit

ELEV.

(m)

~56.56

~55.56

-54.56

~53.56

-52.56

-51.56

~50.56

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

Piezometer
Construction

O Water Content %
20 40 60 80

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded




atersonarouper:: SOIL PROFILE AND TEST DATA
p g p Engineers | phase Il - Environmental Site Assessment
. 3-33 Selkirk Street and 2 Montreal Road
154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa, Ontario
DATUM Geodetic FILE NO.
PE4546
REMARKS
HOLE NO.
BORINGS BY CME-55 Low Clearance Dril DATE September 18, 2020 BH 1-20
g SAMPLE Photo lonization Detector | ©
SOIL DESCRIPTION g DEPTH| ELEV. | o \jatie Organic Rdg. (ppm) | =2
> (m) (m) 29
s o g Ba =5
B\ |5 2R N g2
R g ol O Lower Explosive Limit% | =g
B | B O|”wn 3O
“ Z Hl=° =
GROUND SURFACE 20 40 60 80
wéSj)haltiggogcz_re_t(%________QQQA“% 0+56.23 ——t
FILL: Brown silty sand with AUl 1
crushed stone
__________________ 0.59
ss| 2 |58 10 1155.23
FILL: Brown clayey silt with sand,
trace gravel
SS| 3 | 42 | 11
__________________ 203X 2+54.23
X ss| 4 | 79 | 31
GLACIAL TILL: Dense to very o 379323
dense, dark brown silty sand with ARARA
shale fragments wl'ssl 5 | 46 | 57
AAAAY 4+52.23
Al SS| 6 | 71 | 70
__________________ 4.57 a7
BEDROCK: Weathered black 1 R A (AN WU NS N IO
shale SS| 7 |75 | 72 ®
| 5+51.23 ——
__________________ 5.18
End of Borehole

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

DATUM Geodetic FILE NO.
PE4546
REMARKS HOLE NG
BORINGS BY CME-55 Low Clearance Dril DATE September 18, 2020 BH 2-20
g SAMPLE Photo lonization Detector | @
SOIL DESCRIPTION o DEPTH | ELEV. ® Volatile Organic Rdg. (ppm) %;%
< o %|Ha (m) (m) £2
B | m | o 2 2 o o®
R g *o|g O Lower Explosive Limit% | €5
B 2] O H o0
@ & Hl=° =
GROUND SURFACE 04 56.61 20 40 60 80
_\A_Sp_hélt_lc_cgn_cr_et_e ________ 0_-1_0./\ R A . MR MR MR
FILL: Brown silty sand with AUl 1
crushed stone
__________________ 0.60
FILL: Brown clayey silt with sand,
trace gravel 1
ss| 2 | 71| 8 1+55.61
130
GLACIAL TILL: Compact, dark o
brown silty sand with shale ARARA SS| 3 | 6228
fragments ARA 2154.61
__________________ 2.29 O
>< SS| 4 | 69 |50+
3+53.61
BEDROCK: Weathered black SS| 5 | 58 | 49
shale |
‘ 4+52.61
SS| 6 | 83| 63
__________________ 4.85 SS| 7 50+
End of Borehole
100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

DATUM Geodetic FILE NO.
PE4546
REMARKS HOLENG
BORINGS BY CME-55 Low Clearance Dril DATE September 18, 2020 BH 3-20
g SAMPLE Photo lonization Detector | @
SOIL DESCRIPTION g DI(E;-)I-H E:'IE)V ) ® Volatile Organic Rdg. (ppm) %;%
< o %|Ha £2
e8| 832 5%
R g *o|g O Lower Explosive Limit% | €5
B 2] O H o0
@ & Hl=° =
GROUND SURFACE 20 40 60 80
[Asphalc concrete 010l 0+55.97 —t—t
FILL: Brown silty sand with
crushed stone AU| 1
__________________ 0.60
FILL: Brown clayey silt with some,
trace gravel ss| 2 | 29 | 8 1+54.97
130
GLACIAL TILL: Dense to compact, [~
dark brown silty sand with shale ANARA S§| 3 |21 |10
fragments ARA 2153.97
__________________ 2.29 O
SS| 4 | 88 | 59
3+52.97
SS| 5 | 79 | 48
BEDROCK: Weathered black |
shale
‘ 4+51.97
SS| 6 | 67 | 20
SS| 7 | 62| 22
__________________ 5-1_-1 5"5097
End of Borehole
100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

End of Borehole

DATUM Geodetic FILE NO.
PE4546
REMARKS HOLENG
BORINGS BY CME-55 Low Clearance Drill DATE September 18, 2020 BH 4-20
g SAMPLE Photo lonization Detector | @
SOIL DESCRIPTION o DEPTH | ELEV. | o yoiatic Organic Rg. (pom) | g
< o %|Ha (m) (m) £2
B | m | o 2 2 o o®
R g ol O Lower Explosive Limit% | €&
B | B 0% u
7] -4 =z O §O
GROUND SURFACE o 04 56.29 20 40 60 80
_\A_Srlhéﬂ_lc_cg@r_et_e ________ 0_-1_0./\ AN . MR MR MR
FILL: Brown silty sand with AU| 1
crushed stone
__________________ 0.63
FILL: Brown clayey silt, trace sand, SS| 2 58 | 4
gravel and asphalt
[ Y 0 VSS 5 | 4
GLACIAL TILL: Dense, dark brown  [*x 3 |92 48
silty sand with shale fragments AN
__________________ 2.2001)
SS| 4 |100 |50+
BEDROCK: Weathered black
BEDF eathered blac ss| 5 | 79 | 50
X SS| 6 | 70 | 50+
4.70 SS| 7 | 80 |50+

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Engineers

Consulting SOIL PROFILE AND TEST DATA

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

DATUM Geodetic FILE NO.
PE4546
REMARKS OLENG
BORINGS BY CME-55 Low Clearance Dril DATE September 18, 2020 BH 5-20
g SAMPLE Photo lonization Detector | @
SOIL DESCRIPTION g DEPTH| ELEV. | o \jatie Organic Rdg. (ppm) | =2
p N 2| (m) (m) 23
Sle k| B 38 5%
R g B | & O Lower Explosive Limit% | €5
B | B O|”wn 3O
@ & Hl=° =
GROUND SURFACE 015617 20 40 60 80
—\A_Sp_hén:_'C_CgrE:r_et_e ________ 0_-1_0- CRGA . MR MR MR
FILL: Brown silty sand with AUl 1
crushed stone
__________________ 0.60
FILL: Brown clayey silt, trace sand, 1455.17
gravel and mica X SS| 2 | 42| 9 %5
I =710+
1t X ss| 3 | 7115
Compact to dense, brown SILTY Nss| 4|75/ 31
SAND i
1! X ss| 5 | 89 |50+
__________________ 3.81
SS| 6 70 | 50+
BEDROCK: Weathered black
shale
4.70 SS| 7 [100 |50+

End of Borehole

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

End of Borehole

DATUM Geodetic FILE NO.
PE4546
REMARKS HOLE NG
BORINGS BY CME-55 Low Clearance Dril DATE September 18, 2020 BH 6-20
g SAMPLE Photo lonization Detector gc
SOIL DESCRIPTION g DEPTH| ELEV. @ Volatile Organic Rdg. (ppm) o;%
ol | (M) | (m) o5
S & | @ |.5]98 o oo
R g ol O Lower Explosive Limit% | €&
B | B 0|y o
0 4 g =z (o] 20
GROUND SURFACE 20 40 60 80
[Asphalc concrete 010l 0+56.04 —t—t
FILL: Brown silty sand with
crushed stone AU| 1
__________________ 0.56 5558
FILL: Brown silty sand with shale
fragmetns ss| 2 4 7
132
X ss| 3 | 64 |50+
GLACIAL TILL: Very dense, dark [\ 215404
brown silty sand with gravel, A
cobbles, boulders and shale AN
fragments A
moll SS| 4 | 71| 61
__________________ 3.05[.% 3153.04
SS| 5 | 67 |50+
BEDROCK: Weathered black
shale
SS| 6 | 100 |50+
4+52.04
4.70 XSS| 7 | 80 |50+

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting SOIL PROFILE AND TEST DATA

Engineers | ppage |1 - Environmental Site Assessment

3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME-55 Low Clearance Drill

FILE NO.
PE4546

HOLE NO.
DATE September 18, 2020 BH 7-20

n
=
=
o
=
m

Photo lonization Detector
DEPTH | ELEV.

SOIL DESCRIPTION

STRATA PLOT
TYPE

GROUND SURFACE

NUMBER

RECOVERY

@ Volatile Organic Rdg. (ppm)

(m) (m)

O Lower Explosive Limit %

Construction

N VALUE
or RQD
Monitoring Well

FILL: Brown silty sand with
crushed stone AU

SS

FILL: Dark brown silt, trace sand
and gravel

SS

> >
> >

>
>

SS

>
>

> > > > > > >
> > > > > > >

>
>

GLACIAL TILL: Dense to very
dense, brown silty sand-gravel and
shale fragments

SS

>
>

> > > >
> > > >

>
>

>
>

> > > > > >
> > > > > >

S>> > > >33 3> > > >3>3>3>3>>>>>>> > > > > > >

> >

ST TSI TS TS TS TSI TS TS T TSI
>

ST TSI TS TS TS TSI TS TS T TSI

> >

SS

»
~
o
>

End of Borehole

58

79

88

71

70

20

20 40 60 80

0+56.31

155.31

21

30 B
2__5431 R N I R

48

353.31

64

S0+ at5231 B

50+

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting SOIL PROFILE AND TEST DATA

Engineers

Phase Il - Environmental Site Assessment
3-33 Selkirk Street and 2 Montreal Road
Ottawa, Ontario

End of Borehole

DATUM Geodetic FILE NO.
PE4546
REMARKS HOLE NG
BORINGS BY CME-55 Low Clearance Drill DATE September 21, 2020 BH 8-20
g SAMPLE Photo lonization Detector | @<
SOIL DESCRIPTION g DEPTH| ELEV. | o \jatie Organic Rdg. (ppm) | =2
> (m) (m) 29
s o | Ba =5
Bl |.B|aR Lo o}
R g rol|g O Lower Explosive Limit% | o
B | B O|”wn 3O
@ & Hl=° =
GROUND SURFACE 20 40 60 80
Asphalic concrete 0,081 0-+56.06 —t—t
FILL: Brown silty sand with AUl 1
crushed stone
__________________ 0.60
Brown CLAYEY SILT, trace sand
SS| 2 | 58 | 15
. ____132
vl ss| 3 | 67 | 4
GLACIAL TILL: Dark brown silty o
sand-gravel and shale fragments AAAR
vl SS| 4 | 64 |50+
2.84 [

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 3, 2019

FILE NO.

PG4915

HOLE NO.

BH 1

End of Borehole

(GWL @ 6.02m - April 12, 2019)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % glag
[a7] o0 < (4
g & .% : A
&) Z g |z0
GROUND SURFACE
nAsphaltic concrete 010
FILL: Brown silty clay with sand, 051 AU| 1
ngravel, tracebrick _ _______ *7]
FILL: Light brown silty sand with
gravel X SS| 2 | 79 | 23
182
FILL: Brown sandy silt to silty sand, X SS| 3 | 83|37
trace shale fragments and clay
- shale fragments increasing with
depth SS| 4 | 88 | 27
3805
SS| 5 | 83| 45
SS| 6 | 100 |50+
SS| 7 | 88| 87
BEDROCK: Heavily fractured to
fractured, black shale SS| 8 | 78 |50+
SS| 9 | 71 | 43
10 | 90 | 50+
>< SS| 11 |75 | 11
8.23 |

DEPTH
(m)

(m)

~56.08

~55.08

-54.08

-53.08

-52.08

-51.08

~50.08

-49.08

-48.08

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Construction

14 Monitoring Well

20
Shear Strength (kPa)

40

A Undisturbed

60 80

A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting

SOIL PROFILE AND TEST DATA

Engineers | Geotechnical Investigation

Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 3, 2019

FILE NO.

PG4915

HOLE NO.

BH 2

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B K % glag
[a7] o0 < (4
g & .% : ol>u
&) Z g|z0
GROUND SURFACE
nAsphaltic concrete 0.13 7
FILL: Brown silty sand with crushed % AU 1
| stone ____________060
FILL: Brown silty sand, some clay, X SS| 2 | 88 | 22
gravel and shale fragments
- 1es ySS 3 [100| 50
SS| 4 | 88 |50+
SS| 5 | 80 |50+
SS| 6 | 87 | 45
BEDROCK: Heavily fractured to \
fractured, black shale >< SS| 7 | 71 |50+
SS| 8 | 30 | 36
RC| 1 |100| 44
RC| 2 |3 | 8
. _____818
End of Borehole
(GWL @ 5.56m - April 12, 2019)

DEPTH
(m)

(m)

-56.09

-55.09

-54.09

-53.09

-52.09

-51.09

~50.09

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Monitoring Well
Construction

IR

T T T T T T T g oy oy T i Ty

20

40

60 80

Shear Strength (kPa)

A Undisturbed

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 5,2019

FILE NO.

PG4915

HOLE NO.

BH3

End of Borehole
(GWL @ 5.94m - April 12, 2019)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % AR
o g0 M
2 | 8|58
&) Z g |z0
GROUND SURFACE
~Asphaltic concrete _ ______ _ 0.15}5
FILL: Brown silty sand with crushed AUl 1
| stone ____________060
X SS| 2 |54 | 5
FILL: Brown silty sand with clay,
gravel, trace plastic and topsoil
X SS| 3 | 62 | 11
244 |/
Ass 4 | 67 | 51
FILL: Brown silty sand with gravel
and crushed stone, trace clay ss| 5 | 79 | 78
L 40oX(ss| 6 | 70 |50+
SS| 7 | 60 |50+
SS| 8 | 100 |50+
BEDROCK: Heavily fractured to
fractured, black shale
SS| 9 | 100 |50+
SS| 10 | 100 | 50+
I £ SS| 11 0 |50+

DEPTH
(m)

(m)

-56.47

-55.47

-54.47

-53.47

-52.47

-51.47

-50.47

-49.47

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Construction

14 Monitoring Well

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100




patersongroup

Consulting

Engineers

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic

DATE April 5,2019

FILE NO.

PG4915

HOLE NO.

BH 4

REMARKS
BORINGS BY CME 45 Power Auger
B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % glag
[a7] o0 < (4
g & .% : ol>u
&) Z g|z0
GROUND SURFACE
~Asphaltic concrete 0.15 n
FILL: Crushed stone with sand AU| 1
060
FILL: Brown silty clay, some sand,
gravel, shale fragments, trace topsoil SS| 2 |46 | 5
145
X SS| 3 | 42| 24
FILL: Dark brown silty sand with
shale fragments and gravel SS| 4 | 54| 71
\ss| 5 |100 |50+
396 L/
SS| 6 | 100 |50+
SS| 7 |100 |50+
SS| 8 | 100 |50+
BEDROCK: Heavily fractured to
fractured, black shale
SS| 9 | 67 |50+
SS| 10 | 0 |50+
SS| 11 0 |50+
813
End of Borehole
(GWL @ 5.95m - April 12, 2019)

DEPTH
(m)

(m)

~56.50

~55.50

-54.50

-53.50

-52.50

-51.50

~50.50

-49.50

-48.50

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Construction

g
(@]
£
—
@]
=
c
o
=

T T T T T T T T T T T T T E T T T -3

20

40

60 80

Shear Strength (kPa)

A Undisturbed

/A Remoulded

100




patersongroupg;s SOl PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic FILE NO.
PG4915
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE April 5, 2019 BH 5
B SAMPLE Pen. Resist. Blows/0.3m |5
SOIL DESCRIPTION a3 D'(Er';;"' E:;E)V ‘| ® 50mmDia.Cone | S
< o & Ba 2%
H | o 2| B39 =
g B g *g| g O Water Content % =R
H | B O|”wu € c
2] 1 g =z o O o
GROUND SURFACE 20 40 60 80 =0
Aephalic conoreto Tl 0156.55 — .

N =

>
C

FILL: Dark brown silty clay with
sand and gravel, some topsoil and
shale fragments

50 7 1+55.55

- clay content decreasing with depth

2154.55

[T [T &K
wn
w
\S)

FILL: Brown silty sand with crushed
stone, gravel and shale fragments, sS
trace clay

>

[———|

3153.55

> >
>

>
>

SS| 5 |100| 65

>
>

> >
> >

>
>

GLACIAL TILL: Very dense, grey :AQAQ alsoss
sandy silt to silty sand, some gravel, AN T92.
trace clay ARAA X SS| 6 | 83| 46
vl ss| 7 [100]| 68
APt X 5+51.55
526"
SS| 8 | 33 |50+
. 6+50.55
BEDROCK: Heavily fractured to
fractured, black shale SS| 9 | 44 |50+

——=SS| 10 | 0 |50+

7149.55

End of Borehole

(GWL @ 5.98m - April 12, 2019)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 4, 2019

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B ] % g3
a0} o0 < N
g & g : A
&) Z g |z0
GROUND SURFACE
nAsphaltic concrete | 0.13 s
FILL: Brown silty sand with crushed % AU| 1
 stone,someclay 060
FILL: Light brown silty clay with
sand and gravel, trace topsoil SS| 2 |67 | 21
R 11 4
X SS| 3 | 88
X SS| 4 |100| 46
FILL: Brown silty sand with gravel
and shale fragments, trace concrete
X SS| 5 |92 | 72
X SS| 6 | 92| 70
4.72
———————————————————— K SS| 7 | 67 |50+
SS| 8 |100| 58
BEDROCK: Heavily fractured to
fractured, black shale RC| 1 78 | 31
RC| 2 |79 | 0
825
End of Borehole
(GWL @ 5.56m - April 12, 2019)

DEPTH

(m)

ELEV.
(m)

-56.11

-55.11

-54.11

-53.11

r52.11

-51.11

-50.11

-49.11

r48.11

20 40 60 80

FILE NO.
PG4915
HOLE NO.
BH6
Pen. Resist. Blows/0.3m |3
® 50 mm Dia. Cone =
2
O Water Content % -*g
(@]
=

ST e T T e T . Construction

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 5,2019

FILE NO.

PG4915

HOLE NO.

BH7

End of Borehole
(GWL @ 6.22°'m - April 12, 2019)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
3] ] i AR
[a7] o0 < (4
g & g : A
&) Z g |z0
GROUND SURFACE
nAsphaltic concrete 0.13 7
FILL: Brown silty sand to sandy silt g 46 % AU| 1
nwith crushed stone
FILL: Dark brown silty clay with
sand and gravel, some topsoil, trace X SS| 2 | 42|15
organics and shale fragments
- clay content decreasing with depth
SS| 3 | 33| 19
22
X SS| 4 | 58 | 61
) ) X SS| 5 | 100 |50+
FILL: Brown silty sand with crushed
stone and gravel, some shale
fragments -Ss| 6 0 |50+
. 485 SS| 7 | 82 |50+
SS| 8 | 12 | 94
BEDROCK: Heavily fractured to
fractured, black shal ‘
ractured, black shale KSS 9 | 62 | 51
SS| 10 | 8 8
SS| 11 0 |50+
7.92

DEPTH
(m)

(m)

-56.74

-55.74

-54.74

-53.74

r52.74

-51.74

-50.74

-49.74

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Monitoring Well
Construction

IR

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 3, 2019

FILE NO.

PG4915

HOLE NO.

BH8

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B K % glag
o o &
2 E 8 |"8|E
©n z g |z0
GROUND SURFACE
~Asphaltic concrete 0.15[4%
gtlcl)-rl;e Brown silty sand with crushedo_5 ] AUl 1
nstone . ____ " 3
X SS| 2 | 54| 8
FILL: Brown silty sand, trace clay, SS| 3 46 9
gravel and brick
X SS| 4 | 75 | 17
SS| 5 | 58 | 62
. _______366
SS| 6 [100| 87
SS| 7 | 88 | 53
BEDROCK: Heavily fractured to
fractured, black shale ss| s 0 |50+
SS| 9 |25 | 14
SS| 10 | 38 | 33
7.62

End of Borehole

(GWL @ 6.16m - April 12, 2019)

DEPTH

(m)

ELEV.
(m)

-56.71

-55.71

-54.71

-53.71

r52.71

-51.71

~50.71

-49.71

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

Construction

Co Monitoring Well

20

40

60 80

Shear Strength (kPa)
A Undisturbed

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation

Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE April 4, 2019

FILE NO.

PG4915

HOLE NO.

BH9

End of Borehole

(GWL @ 4.04m - April 12, 2019)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
H | oM™ % glag
a0} o0 < N
g & g : A
) z 9|70
GROUND SURFACE
nAsphaltic concrete 010
FILL: Brown silty sand with crushed AUl 1
 stone _____________060
X SS| 2 | 88| 10
X SS| 3 | 54 | 12
X SS| 4 | 83| 12
FILL: Dark brown to black silty clay
with gravel, cobbles, sand and shale
fragments, trace topsoil X ss| 5 |100] 12
X SS| 6 | 12 | 23
X SS| 7 | 33| 13
——————————————————§'§4AMXSS 8 |75 | 25
A X ss| 9 |100| 56
GLACIAL TILL: Compact to very ﬁ:ﬁ:ﬁ
dense, grey sandy silt to silty sand ANARA
with gravel and shale fragments “aamal SS| 10 | 83 | 91
nondl ss| 11| 88 | 67
8.23 "\

DEPTH
(m)

(m)

~56.66

~55.66

-54.66

~53.66

-52.66

-51.66

~50.66

-49.66

-48.66

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20 40

60 80

Construction

-4 Monitoring Well

A Undisturbed

20 40
Shear Strength (kPa)

60 80

/A Remoulded

100




patersongroup

154 Colonnade Road South, Ottawa, Ontario K2E 7J5

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed High-Rise Complex
3-33 Selkirk Street, Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME 45 Power Auger

DATE May 4, 2019

FILE NO.

PG4915

HOLE NO.

BH10

SOIL DESCRIPTION

GROUND SURFACE

STRATA PLOT

n
=
=
o
=
m

TYPE

NUMBER

RECOVERY

N VALUE
or RQD

GLACIAL TILL: Dark brown silty
sand with gravel, cobbles and shale
fragments

> > > > > > 3> 3> > > > 3>3>3>3>>5>>5>3>>3>>>>>>3>>>>>>> > >
S>> > > > > > > > >>>>>>>>>>>>>>>>>>>>> > > > > >
ST ST TSI TS ST T TS TS TS T T TSI TS TS TS T ST T T
S>> > > > > > > > >>>>>>>>>>>>>>>>>>>>> > > > > >

>TSS ST T T ST ST T T TS TS T TSI TS TS TS TSI ST T

BEDROCK: Heavily fractured to
fractured, black shale

End of Borehole
(GWL @ 6.43m - April 12, 2019)

SS

AU

SS

SS

SS

SS

SS

RC
RC

RC

RC

67

50

12

17

10

44
100

74

58

28

DEPTH
(m)

(m)

-57.07

-56.07

-55.07

-54.07

-53.07

-52.07

-51.07

-50.07

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40

60 80

-1 Monitoring Well
7 Construction

20

40

60 80

Shear Strength (kPa)
A Undisturbed A Remoulded

100




-1485_BH_LOGS.GPJ 10L.GDT 1-13-20

1OL {AUTO) 18113796

LOCATION: 2 Montreal Road, Ottawa, Cntaric SHEET 1 OF 1
CONTRACTOR: Badger Daylighting Ltd./ Strata Drilling Group
EQUIPMENT USED: Hydrovac, Gecmachine GM 130 - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
S g 16,2018 RECORD OF MONITORING WELL: MW19-01
DATUM: Local (referenced fe the catch basin on the Waestem portion of the site with an assumed elevation of 100.00 mald. Exp, 2014.)
SOIL PROFILE SAMPLES Seil Vapour Conceniration
”r.:.J _ {ppmv) @ 22
B 3 o > 50 100 150 5E PIEZOMETER
£ E DESCRIPTION i ELEV. 8 ¢ i Soil Valpuur Currlcenfrali{')n E “E) Or
> a
Sheml 3| F g | o | B o
g m 4 20 40 80
| | Sround Surface 99.99/ Slickup =0.77 m
| Sandy LOAM, moist, brown N
r FILL (SAND, trace clay), moist, brown o.1¢ 1
o 1 GRAB wa BTEX, F1-F4, METALS e
r — Roots at 0.45m ]
- 2 GRAB wa n
r - __ ¥ ____ 98.39 ]
| FILL {sandy GRAVEL}, moist, hrown 160 |
-, 3 [V 33 1
B 4 DR B | @ N
-, N
- 95.64 N
B Fraciured SHALE and SAND, moist to dry, 335 5 oP 73 ] _
B brown ]
— 4
- 6 DP 73 BTEX, F1-P4, SO, PAH, i
_ 95.54 N
N BEDRCGCK 445 N
-, N
P ]
- &
o , 28-May-2019
L,
L
R 90.59
- End of MONITORING WELL. 840 .
T ]
DEPTH SCALE ";\ GOLDER LOGGED: LMUE
1: 50 -« CHEGKED: GVISC




-1485_BH_LOGS.GPJ OLGDT 1-13-20

0L {AUTO) 18113796

LOCATION: 2 Montreal Road, Cttawa, Ontaric

CONTRACTOR: Badger Daylighting Ltd./ Strata Drilling Groug SHEET 1 OF 1
EQUIPMENT USED: Hydrovac, Geomachine GM 10§ - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
BORING DATE: May 13 and 15, 2019 RECORD OF MONITORING WELL- MW1 9'02
: Local {referenced to the catch basin on the Wastern portion of the site with an assumed elevation of 100.00 mald. Exp, .
DATUM: Lacal (referenced to the catch basin on the Wastem portion of the site with d alevation of 100.00 mald. Exp, 2014
S0IL PROFILE SAMPLES Sall Vapour Concentration
w {epmy) & e
T = 3 =2
ol S o 5> 50 100 150 200 ZE PIEZOMETER
£l G |mee| g & G [ ot vapour Concentati I El oR
N DESCRIPTION < : > oil Vapour Cencentration 5
5= % |perTH 2 £ & | tae) a g 2 STANDPIPE
a m) = INSTALLATION
b i a8 8o
| | Ground Surface 99,98 Stickup = 0.84 m
- Sandy LOAM, moist, brown — n
B FILL (SAND), moist, Grown 0.1 -
N guzs| GRAS na @ E
L FILL (GRAVEL, trace sand, trace cobbles), 0.70 1
- moist, brown m
— 1
- 2 GRAB wa @ BYEX, Fi-F4, GRAIN SIZE, 1
S 98.33 i METALS N
B FILL {(SAND, some gravel), moist, brown 1.85 _l
- 2 3 oe a0 R
B 4 DR n b E
— 3
o 5 op 53
— &
C 6 DR TR N
- 7 oP 27 N
— s
N oazs|l s DP N @ BTEX, FI-74, GRAIN SIZE,
L. Fractured SHALE and SAND, trace graval, 5.70 g
» brown-black
- & 93.97
o BEDRCCK 8.01
o, 28-May-2019 |-
— 8
— o
N 90.58
L End of MONITORING WELL. 9.40
" 10
DEPTH SCALE "a G O L D E R LOGGED: LMAE
1:50 " CHECKED: C\W/SC




-1485_BH_LOGS.GPJ 10L.GDT 1-13-20

LOCATION: 2 Mantreal Road, Ottawa, Ontaric

0L {AUTO) 18113796

CONTRAGCTOR: Badger Daylighting Ltd./ Strata Drilling Group SHEET 1 OF 1
EQUIPMENT USEL: Hydrovac, Geomachine GM 700 - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
e 16,2018 RECORD OF MONITORING WELL: MW19-03
DATUM: Local (referenced to the catch basin on the Westem portion of the site with an assumed elevation of 100.00 mald, Exp, 2014.)
SOIL PROFILE SAMPLES Sail Vapour Cengentration
w _ {ppmv} 2 g
38 g » : 50 100 150 200 55 PIEZOMETER
‘£ E & ELEV. g E % Saoil Valpnur leﬂcantratitlnn l E E arR
o
E g DESCRIPTION € [oemml 2 r 3 MeLel) O 8 % STANDFPIPE
=) g 4 (] < INSTALLATION
FA & 20 40 60 8D
= Ground Surface 95.97 Sickup = 0.57 m
B Sandy LOAM, maist, brown — n
- FILL (SAND), maist, brown c.10 N
r - 99.42 7l
- FILL {sandy GRAVEL), maist, brown 0.50 1 GRAB wa ® m
— 1
C 2 GRAB nia @ u
r 3 oP 25 ]
- 2
L 4 oP 25 N
C gr.12 ]
L Fractured SHALE, some sand, trace grave, 2.80 n
— 3| dry, brown
r BTEX, Fi-F4, GRAIN SiZE N
r & op B @ METALS, PAH, VOC. N
C . 9591 ]
- BEDRCCK 4.0 n
- 5
- & i
- 28-May-2019 N
I u
— @
-
- 90.52
- End of MONITORING WELL. 940 i
. J
DEPTH SCALE "> G o L D E R LOGGED: LMAJE
1:50 <« CHECKED: CVISG




-1485_BH_LOGS.GPJ IOL.GDT 1-13-20

1L {AUTO) 18113796

LOCATION: 2 Montreal Road, Ottawa, Onfaric SHEET 1 OF 1
CONTRACTOR: Badger Daylighting Ltd./ Strata Drilling Group
EQUIPMENT USED: Hydrovac, Geomachine GM 10Q - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
S e ona 17, 2018 RECORD OF MONITORING WELL: MW19-04
DATUM: Local {referenced to the catch basin on the Westem partion of the site with an assumed elevation of 160.00 mald. Exp, 2014.)
S0IL PROFILE SAMPLES Soil Vapour Concentration
w {(ppmv} @ )
Lo [S ® =
8 % 9 e > 5;3 190 1?0 290 ] 5 PIEZCMETER
Tt T leev.| ¥ u ] . " =4 OR
'E UEJ DESCRIPTION E = t 8 (%::I_ I\E.’f)pour Concentration o 8 o STANDRIPE
y ] Di:')m 2 & <5 INSTALLATION
I 7 20 40 60 80
| Ground Surface 95.91 Stickup = 0.1 m
- Sandy LOAM, moist, brown 5.05 ]
~ FILL {S8AND), moist, brown b
B —Roots at0.2m N
L 1 GRAB nia i
= 1
B 2 GRAB wa E
N 98.31 ]
B FILL {sandy GRAVEL, trace gravel), moist, 180 u
- brown 5
- 2 3 oP 27 i
: 4 DP 27 :
B 97.11 ]
B Fractured SHALE, dry, black 280 ]
— 3
" BTEX, F1-F4, GLYCOLS, ]
5 DP 100 METALS, PAH, ]
N PESICIDES, VOC N
B 98.20 N
- BEDROCK 37 1
- 4
— 5
L 5 ]
N 28-May-2019 ]
I i
- 2 ]
. 1
B 90.51 ]
B End of MONITORING WELL. 9.40 i
. ]
DEPTH SCALE r> G o L D E R LOGGED: LMUJE
1:50 « CHECKED: CVISG




-1485_BH_LOGS.GPJ 10L.GDT 1-13-20

LOCATION: 2 Monfreal Road, Ottawa, Cntario

0L (AUTO) 18113796

CONTRAGTOR: Badger Dayighting Ltd./ Strata Driling Group SHEZT 1 OF 1
EQUIPMENT USED: Hydrovac, Gecmachine GM 109 - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
QUM VP, R Eatle  1ne, 2010 RECORD OF MONITORING WELL: MW19-05
DATUM: Local {referenced ta the catch basin on the Wastern porticn of the site with an assumed elevation of 100.00 mald. Exp, 2074.}
SOIL PROFILE SAMPLES Sall Vapour Concentration
=] {ppmy) @ )
Ly [y =® g £
34 g & 5 S0 100 150 200 i PIEZOMETER
zZh EEEV| B e £ [Soivapour Concentrato l EX OR
Fu . DESCRIPTION g ol 2 £ z | masy entatic O Qg STANDPIPE
o £ | i Z o <3 INSTALLATION
= © 20 a0 80 80
| Ground Surface 90.83 Stickup = 0.81 m
L TOPSOIL IE” m
N FILL (SAND), moist, brown o .
N 2023 N
i FILL {sandy GRAVEL], moel, Grown o I s N N
— |
C 2 GRAB na &
I
N areal 3 GRAB w2 |@ E
L Fracturad SHALE, some sand, trace graval, 230 ]
- moist, brown g
r 4 oF 16 -] ]
- i
- DRY BOLK DERGITY
- 5 bP » 1@ GLYCOLS, METALS
[ PAH, FCB, VOC
- 98.28
- BEDROCK 3.55
— 4
— 5 1
— &
C 28-May-2018 i
L = ]
. n
I ]
r 90.43 ]
- End of MONITORING WELL. 9.40 i
- ]
DEPTH SCALE f;\ GOLDER - LOGGED: LMIJE
180 « CHEGKED: CV/SG




5 BH_LCGS.GPJ IOL.GDT 1-13-20

10L (AUTO} 18113796-148

LOCATICN: 2 Montreal Read, Ottawa, Ontario SHEET 1 OF 1
CONTRACTOR: Badger Daylighting Lid./ Strata Drilling Group
EQUIPMENT USED: Hydrovac, Geomachine GM 100 - Direct Push, Air Rofary
OVM TYPE: RK!Eagle .
T el 16,2010 RECORD OF MONITORING WELL: MW19-06/SV19-04
DATUM: Local (refarenced to the catch basin on the Westem portian of the site with an assumed alevation of 100.00 mald. Exp, 2014.)
S0IL PROFILE SAMPLES Sail Vapour Concentration
u {ppmv} @ g g
b = = =
g é 9 % SE 5|0 1(|Jn 1."')0 2?& fa} 5 PIEZOMETER
E & lEEv.| & w & [sav - =§1] oR
< oil Vapaur Concentration
E g DESCRIPTION = e = 3 {LEL) o S STANDFIPE
a Elm | 2 2 <3 INSTALLATION
5 4 20 0 60 80
. Stickup =0.80m ” ”
| Ground Surface 80.78
o Sandy LOAM, maoist, brown — AT
- FILL {(SAND), maist, brown a0
o 1 GRAB na @ BTEX, F1-F4, FGC
— 1
E .28 2 GRAB nla ;7
L Fra_c:fured BHALE, some sand, frace gravel, 1.50
i moist, black-brown s or “
-
B BTEX, F4-F4, FOC, i
B 4 oP 43 GLYCOLS, METALS, PAH, ]
B FCB, VOC ]
- 5707 i
- BEDROCK 271 ]
— 3
— 4
— 5
5 | ]
r 28-May-2019 1
I kv H
S 1
— ® 0.68 S
- End of MONITORRMG WELL. 910 .
L ]
DEPTH SCALE "5\ G 0 L D E R LOGGED: LMUJE
1:50 " CHECKED: CWiSC




BH_LOGS.GPJ I0L.GDT 1-13-20

|OL (AUTQ) 18113796-1485

LOCATION: 2 Montreal Road, Ottawa, Ontario SHEET 1 OF 1
CONTRACTCR: Badger Daylighting Ltd./ Strata Drilling Group
EQUIPMENT USED: Hydrovac, Geomachine GM 100 - Direct Push, Air Rotary
OV TYPE: RKI Eagle .
P Rl 16,2010 RECORD OF MONITORING WELL: MW19-07
DATUM: Local {referenced to the calch basin on the Western porlion of the site with an assumed elevation of 100.00 mald, Exp, 2014.)
S0IL PROFILE SAMPLES Soil Vapour Congentration
w {ppmv) @ 0
< [ ® Lz
ol o o 5 50 100 150 200 &5 PIEZOMETER
74 = & 1 1 1 L =
Th o | ELEV. u w & - - =4} oR
E % DESCRIPTION & = g = S‘ioll Vapour Concentration a ; STANDPIPE
In] DEPTH| 3 Q (%LEL) ] a
o £ 1 m z 2 3 INSTALLATION
3 & 26 40 B0 8O
| Ground Surface 28.73 Stickup = 0.88 m
- Sandy LOAM, moist, brown o u
[ NELL{SAND) moist brown _ _ _ _ _ GFY N
o FILL (sandy GRAVEL, trace cobbles), moist, 1 GRAB P BTEX, F1.F4, FOC n
- brown -
— 1
C 2 GRAB wa ® i
C 3 OP 33 1
-z
C 4 oP Ex] ® i
r 96.83 ]
|- 3| Fractured SHALE, some sand, trace gravel, 280
- dry, brown-black -1
- & BTEX, F1-F4, FOG, u
L 5 CP 33 @ GLYCUI;’Sd anl;:rg\és‘ PAH,| ]
C 96.18 ' i
r BEDROCK 355 .
- 4
— s
- o NESn
[ 28-May-2019} 5+
I H
- 8 1
L. -
B 90.33
L End of MONITORING WELL. 940 i
C 4
DEPTH SCALE a G O L D E R LOGGED: LMAE
1:50 ’ CHECKELD: C\W/SC




-1485_BH_LOGS.GPJ ICL.GDT 1-13-20

IOL {AUTC) 18113796

LOCATION: 2 Montreal Road, Ottawa, Ontaric

CONTRAGCTOR: Badger Daylighting Ltd./ Strata Drilling Group SHEET 1 OF 1
EQUIPMENT USED: Hydrovac, Geomachine GM 106 - Direct Push, Air Rotary
OVM TYPE: RKI Eagle .
S e a1 2010 RECORD OF MONITORING WELL: MW19-08
DATUM: Local {referenced to the catch basin on the Westemn portion of the site with an assumed elevation of 100.00 mald. Exp, 2014.)
SOIL PROFILE SAMPLES Soil Vapaur Cencentration
4 {ppmv} e S0
<o = = %z
G g o > 50 100 150 200 55 PIEZOMETER
w r 1 1 1 L =
EL DESGRIPTION < |EEV. 2 g u Soil Vapour Gencentralion 5 g OR
&= % |oH| 3 = g | e a 32 STANDPIPE
=] 2| m = a2 < INSTALLATION
@ [ 20 40 80 80
| Ground Surface 99.82 Stickup = 0.88 m
B FILL {CCBBLES and CONSTRUCTION 0.00] i
- DEBRIS, some sand} K
- 1 GRAB na B Foc R
Co ]
L 2 oP 5 @
C 3 oP 30
I
B 4 oP 30 ] ]
— 3
L w77l s oP &0 @ BTEX, F1-Fd, GLYCOLS,
N Fractured SHALE, some sand, some clay, 3.55 METALS, PAH, vOC
[ maist, black
- ¢ 95.22
= BEDROCK 410
- 5
- . =gl
: 28-May-2019/ 5|
C ¥ g
- 1l
C ]
[ 20.52 H:]q
- End of MCNITORING WELL. 880 ]
— o -
I ;
DEFTH SCALE .‘a GOLDER LOGGED: LMAE
1: 50 " CHECKED: C\WSC




5_BH_LOGS.CPJ IOL.GDT 1-13-20

10L {AUTO) 18113796-148:

LOCATION: 2 Moantreal Road, Ottawa, Ontario SHEET 1 OF 1
CONTRACTCR: Badger Daylighting Ltd.7 Strata Drilling Group
EQUIPMENT USED: Hydrovac, Geomachine 2008 GM 100 - Direct Push, Air Rotary
OVM TYPE: RK| Eagle .
S e 17,2010 RECORD OF MONITORING WELL: MW19-09
DATUM: Local {referenced to the catch basin on the Western portion of the site with an assumed slevation of 100.00 mald. Exp, 2014.)
SOIL PROFILE SAMPLES Soil Vapour Concentration
u {ppmv) a § g
U&, E § o i 5 100 150 200 1 FIEZOMETER
Ih S | ELEV. % E E Soil Vapour Concentration E lu—J OR
w P =
E s DESCRIPTION [ vt g t 5 {LEL) [m] g m STANDPIPE
o & Pl 2 2 <5 INSTALLATION
5 4 20 40 60 80
| | Ground Surface . 9944 Stickup = 0.88 m
- Sandy LOAM, scme erganics, moist, brown || 0.00 u
r |- 1 opu4 1
- FILL (SAND), maist, brown 030 ]
- i GRAB wa & k
r 98.63 B
- _—Ecgﬁs .it 0_8 L 08 ]
[ 1| FILL {(sandy GRAVEL}, maist, brown
C 2 GRAB ria @ GRAIN SIZE E
C 3 DP 80 E
- 2z
r 4 DP 0 @ ]
- . N
B BYEX, F1-F4, GLYGOLS, ]
- 5 DF B 4 METALS, PAH, VOC N
N 95.64 N
» Fractured SHALE, dry, brown 3.80 N
. 9543
- BEDROCK 401 ]
- N
IR
o
r 28-May-2019( :
L AYAN
- 5 |
r 90.64 ]
L End of MONITORING WELL. 2.50 i
I ]
" _
DEPTH SCALE . a G O L D E R LOGGED: LMIJE
1:5 " CHECKED: Cv/SC




TEST HOLE LOG - January 2014

exp Energy Services Ltd. TEST HOLE # TH201
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _25-Sep-14 COMPLETED _30-Sep-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing EstateDrilling GROUND ELEV. 100.93 m TOP OF PIPE ELEV. 101.68 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA_0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL _7.57 mbgs / Elev 93.36 m 14-Oct-14
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 30 EASTING _44 76 18
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
Rf o2 |Y 82| Z RS MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 2 o 5 |£¢
82 =r3 |g|sS| 2 | &S (ppmv) [CONCENTRATION| & £45 |
=< —
? = é 9%| < © o(mm)  ®(is) (%LEL) z °fg |
@ mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon L
| to trace gravel, silt, & clay, moist |....:.. o o i b
to damp, no staining, petroleum ~/ L]
_ odour from 5.3 to 7.6 mbgs
GB I
- T\_TH201-1
_1 _ _ o ............................................ 100,
_H TH201-2 F1-F4, hdii L
. PAH, S S St ST SN RO SR SU SO S
PCB, I
. GB norganic: B N PO RS SRS S S
4 115013 AR €35 -
- S ! @40 e
| ||| TH201-4 1 U SO SRS UUUSUNN! IONU SO U OO T
3 s | 99 |
| 2 | @)
o SS (58] 4 e -
TH201-5 9 I
_— 14 , ................................... B 7]
18 oo :
| (23) SO SO U IO S m ]
: | 98 |
3 | -
SS 83| 9 L or I
_— TH201_6 25 ’85_ .......................................
32 o I
L 41 [P S A AP AP [ P S A A
(87) -
B 55 =155 AR HHEEIIE LY LU HEC SRS B o7
4 Y| TH201-7 50/3" ®90: —
. SS 94 [ 12 S S RN DS S SRS SR P
||| Theors || 16 A0 T O O O O O -
50/5 | 96 |
| S |
| 35S 100181 | [0 O O o
TH201-9 24 0538C I
I_ _ 12 | | R L
10 I
_ 36) | Rty s
6 o) | 95 |
ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

220 Commerce Valley Drive West

TEST HOLE # TH201

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
= |2 o)
u. & %135 3 g # SOIL VAPOUR 5 3
T 5 i T — =P
b8 222 |YIBF| Z 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 5 2 £E
oE ZF5 E > = = (ppmv) (%LEL) e it
? = i © = < © O(mm)  ®(is) ° Z w
- mbgs 100200300400 | 20 40 60 80 O
] SS _|58| 4 | VOC, Brown to black SAND (fill), some gyt .1 . |.... i
TH201-10 5 F1-F4, to trace gravel, silt, & clay, moist :
. 12 PAH, to damp, no staining, petroleum |....i. s T
9 |Inorganics odour from 5.3 to 7.6 mbgs |
. (17) (continued from 0.00 mbgs) T ST S U S SR
SS 83 | 35 E
= | TH201-11 47 9475
31 oo E
| 3 O FOTE JERE SIOC SIS (YO0 PR PP ey
(78) SRR OR[NNSO SN SO 1
| 7.62 ]
SS 88| 20 Black SILTY CLAY (weathered 0:265 i
L {\/| TH201-12 48 mudstone), wet, no staining, |-t SN
25 petroleum odour -
| 8 | 20
(73) ]
| S5 75170 | Voe, ®|s ..............................................
| |\/| TH201-13 21 F1-F4, : ]
e ban | A et b
| 50 |Inorganics OO SRR SURNT PRI FRRREUURE SUOE SRR ]
(62) R
9 i
9.14 i

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =

not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

exp Energy Services Ltd. TEST HOLE # TH202
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _25-Sep-14 COMPLETED _01-Oct-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITOR DIA _n/a THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL n/a
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING _503 12 42 EASTING _44 76 26
z
cled] 5
w o > |Z 2 ) E
T4 2ww xr |25 n T € SOIL VAPOUR 20
hg Tz |Y(82| 2 23 MATERIAL DESCRIPTION  [CONCENTRATION| & SOIL VAPOUR | 1 2
oE ZFS5 Q|z> < - (ppmv) ==
&2 o122 Z & (%LEL) %)
o 9= < O (nm) ® (is) %
@ mbgs 100200300400 | 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, clay & shale | ;.. .. o GG
fragments, moist to damp, no
_ staining, petroleum odour from
GB 3.7 to 4.6 mbgs
- -Il TH202-1
1 :
GB VOC, :
|l TH302-2 F1-F4. W55
PAH, :
L GB PCB. S ST SO S SO U SUUN SRR SRt S
-I- TH202-3 55 [ 14 |Inor anic: ’3:0
. Ss : @i
_— TH202-4 9 PP SV PP AP AP APPSR AP AP AP
8
| 2 | (18)
| ss  [42] 9
TH202-5 6
_— 9 [P P S A AP [N APPSO A AN
6 O
| (15) OO RN UUUN! IR SRUPOUUF S
3 | :
SS 251 9 ;
_— TH202_6 6 ’ 55 ..........................................
5 :
_— 3 O A PG AP [ ST SO AP A
(11)
| = il e S S ST [EES PR PPN PR
[4 ||| TH202-7 5 80
10 :
_— 50/5" O A PG AP [ ST SO AP A
4.57 Do :
[~ S8 50| 8 Black SILTY CLAY (weathered .95 """"" N I
| |\| TH202-8 50/6" shale), trace gravel, moist, black |~ ~7: N
staining from 6.7 to 8.2 mbgs, o R
| 5 | petroleum odour
. SS s3|s06"| < \weal i Sl
| TH202-9 340
6
|—

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
o 220 Commerce Valley Drive West

TEST HOLE # TH202

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
L o > L = O [
s Yunm |[x |23 © = @ SOIL VAPOUR 0
o o e 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 5 2
oE ZF5 E > = = (ppmv) (%LEL) e
? = i © = < © O(mm)  ®(is) ° Z
@ mbas 100200300400 | 20 40 60 80 o
] SS |67 [50/3" Black SILTY CLAY (weathered | __:_ @ogp. .+ ...
TH202-10 shale), trace gravel, moist, black v
| staining from 6.7 to 8.2 mbgs, I S S ST SN PR SO USRI
petroleum odour (continued
. from 4.57 mbgs) B I e U
SS 67 | 12 VOC, : :
| TH202-11 33 | F1-F4, @50
50/4"| PAH, o
. Inorganics, S S R NSRS SRR S
PR A
[ SS |67 [50/3" R
L AN tH2022 V——1 A4 i €285 | il
| 8 |
_— 8.23
RC Black MUDSTONE, fossilized,
. petroleum odour ~[eeerebeddn ot
| 9 |
9.14

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




TEST HOLE LOG - January 2014

exp Energy Services Ltd.
o 220 Commerce Valley Drive West

'*"'e)(P_ Markham, Ontario, L3T 0A8

Telephone: (905) 695-3217
Fax: (289) 695-2411

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

TEST HOLE # TH203

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER

DATE STARTED _25-Sep-14 COMPLETED _01-Oct-14

WEATHER _Sunny 21°C

14004
GAS METER TYPE _RKI Eagle 2

DRILLING CONTRACTOR George Downing Estate Drilling GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITOR DIA_ n/a THDIA 0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL n/a
FIELD STAFF_JW LOGGED BY DKS CHECKED BY DKS  NORTHING 503 12 58 EASTING 44 76 21
z
slel :
w o > |2 () o) =
T JwwW xr |25 %) I € SOIL VAPOUR a0
Rf o2 |Y 82| Z g MATERIAL DESCRIPTION ~ [CONCENTRATION| ® SOIL VAPOUR | 532>
ag = i = 3 g Z é S (PpmV) CONCENTRATION =
o 2 o2 - =z & ) (%LEL) ()
o 9= < O (nm) ® (is) %
o mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, & clay, moist, |....:. ..o G il
no staining, no odour :
GB VOC,
|| SB F1-Fd, D TSSO OO O OO O
PAH, :
| pcB. || [l L i [
1 norganic:
][ _cB §
L 18| THo03-2 Qndg ...........................................
. s 1 | |l EE=ED L
M TH2033 |55 #10
| Ss ! @i b
_— TH203-4 5 [P P S A AP [N APPSO A AN
6
| 2 | (10)
| SS 44 | 4
TH203-5 6
_— S S NS AP S S N A
7 AP
| (11) S SRS UU SRRl IOURE SRRPESRRRERRR IO
| 3 | :
SS 63| 6 ;
] TH203-6 5 "25 ...........................................
6 :
_— 5 [P SV SN AP AP [P SN AP AP AP
(11)
| 55 yTo3 B S ST PR
4 |\ TH203-7 8 €30
5 N
_— 4 [P SV SN AP AP [P SN AP AP AP
(13) :
| sS 2 2 S St S PR PO ST SPPE SR S
TH203-8 4 075
| 4 | UL
| 5 | 5
(8)
- = 5.18 DI S T T I R R R R e
Black SILTY CLAY (weathered :
| SS 71| 9 mudstone), some sand & gravel, | SRS IR SRRt
. moist, black staining from 6.7 to &170
TH203-9 54 :
I_ _ 27 7.6 mbgs, petroleum odour from | GGG
38 6.1 to 10.4 mbgs. Test Hole
| 1) terminated at auger refusal. Due | . . i oo | aan i
5 to caving, well could not be
installed
|—

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
220 Commerce Valley Drive West

TEST HOLE # TH203

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol EP ©
L o > L = O [
o SwW x |23 @ T # SOIL VAPOUR 40
28 Zez |YI8F| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2
oE ZF5 E > = = (ppmv) (%LEL) e
? = i © = < © O(mm)  ®(is) ° Z
- mbgs 100200300400 | 20 40 60 80 O
[ SS[83 21 Black SILTY CLAY (weathered | & & . |gg = = &
TH203-10 32 mudstone), some sand & gravel, T
| 32 moist, black staining from 6.7 to | i G o
50/2" 7.6 mbgs, petroleum odour from
. 6.1 to 10.4 mbgs. Test Hole B I e U
terminated at auger refusal. Due
_ to caving, well could notbe [ i
7 3S 1111 24 VOC, installed (continued from 5.18 s
—\/| TH203-11 31 | F1-F4, mbgs) f{
50/4"| PAH, P
. norgamics| ) | i L SRRk RS LD RIS S
[ ] SS (75| 22 T,
L \[| TH203-12 »|  \goal | I £ ST
32 -
8 50/5" -
. sS sl |0 e S St SO S
| |\/| TH203-13 17 210
sl e
_— 50/1" [P SV SN AP AP [P SN AP AP AP
9
AU
10
10.36

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




exp Energy Services Ltd. TEST HOLE # TH203A
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED_06-Oct-14 COMPLETED _06-Oct-14 WEATHER _Partly Sunny 15°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. 100.86 m TOP OF PIPE ELEV. 101.68 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA_0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL_7.53 mbgs / Elev 93.33 m 14-Oct-14
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 58 EASTING _44 76 21
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
Rf o2 |Y 82| Z RS MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 2 o 5 |£¢
82 =r3 |g|sS| 2 | &S (ppmy)  CONCENTRATION| & £3¢ | 3°
[~ —
? = é 9%| < © o(mm)  ®(is) (%LEL) %U S |@
o mbgs 100200300400 20 40 60 80 O
AU Brown to black SAND (fill), some T N -
| to trace gravel, silt, & clay, moist, |....:. ..o G il
no staining, no odour ~/ ]
- -l ¥ o keSeer  peerre s sm s e e e ﬂ)_
| 1|
- [P S A AP AP [ P S A A ﬂ_
| 2 |
- - B T IR SIS ﬁ_
| 3 |
e 1 O I [t L [ R T T T T I R ﬂ_
| 4 |
e e e [ N e P ﬁ_
| S |
548 e -]
. Black SILTY GLAY (weathered |+ 1 i i bbb L]
o - mudstone), some sand & gravel, | GG G f i
3 moist, black staining from 6.7 to =
I_ _ 7.6 mbgs, petroleum odour from | o i f gt
K 6.11t0 9.1 mbgs -
Q' 0 0 N\ e ﬁ_
2
=l 6
S -

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =
(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd. TEST HOLE # TH203A

220 Commerce Valley Drive West

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol EP ©
L o > L = O [ =
T4 JwW x (2> n T @ SOIL VAPOUR 20 o)
25 Lo |L18%| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 71> 5E
i 3rs (g5 2 | 38 (ppmy)  [CONCENTRATION| L&
? = E 9‘2’ < © O (nm) ® (is) (%LEL) % u
«Q mbgs 100200300400 20 40 60 80 O
| Black SILTY CLAY (weathered ] ESUUUESRRREUURRCRRN B AR
mudstone), some sand & gravel, Lo oo N
| moist, black staining from 6.7 to |....:.. i iG] e
7.6 mbgs, petroleum odour from Lo [ 7]
_ 6.11t0 9.1 mbgs (continued from |....................|.... U S SRS
5.18 mbgs) S oo 7]
na
| 8 |
| 9 |
9.14 ]

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

Fax: (289) 695-2411

Py 220 Commerce Valley Drive West
“X|[D. Markham, Ontario, L3T 0A8
Telephone: (905) 695-3217

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

TEST HOLE # TH204

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER

DATE STARTED _25-Sep-14

COMPLETED 01-Oct-14
DRILLING CONTRACTOR _George Downing Estate Drilling

WEATHER _Sunny 21°C

GROUND ELEV.

DRILLING EQUIPMENT _CME 55 Truck mount

DRILLING METHOD _ Hollow Stem Auger

n/a

Y WATER LEVEL n/a

14004
GAS METER TYPE _RKI Eagle 2
TOP OF PIPE ELEV.

DAYLIGHTING TO_2.44 mbgs _MONITOR DIA_ n/a THDIA_0.15m

n/a

FIELD STAFF _JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 23 EASTING _44 76 26
z
*Eg| o o
w o > |2 () o) =
T JwwW r (25 n I @ SOIL VAPOUR 20
Rf o2 |Y 82| Z g MATERIAL DESCRIPTION ~ [CONCENTRATION| ® SOIL VAPOUR | 532>
W E = ) S P <5 (PPmV) CONCENTRATION| Z =
§ 2F3 |8lz2| 2 @ PP (%LEL) %
0 B < O O(nm)  ®(is) s
@ mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, & clay, moist, |....:. ..o G il
no staining, no odour :
I GB VOC,
- 18| TH204-1 F1-F4. 080 ..........................................
PAH, :
. pcB. || [l L i [
1 norganic; :
][ _cB 5
L 18| TH204-2 0.32.5 ..........................................
. GB TS SRS S ST PO PO ST SUPE SPR S
- = TH204-3 ‘25 .....................
| 2 |
| _l GB
TH204-4 :
I = Rl ®40 ol
TH204-5 1 oo
_ 1 S Y S S S A
2) :
3] 308 :
SS 751 30 Black SILTY CLAY (weathered  lg 59
- k| TH204-6 50/5" mudstone), some sand & gravel, [V i bttt
moist to damp, black staining oo
- from 7.6 to 8.2 mbgs, petroleum IRRES RE TS AN SN R S SIS AN A
odour from 5.5 to 9.8 mbgs oo
B s st |4l L
[ 4 |\ | TH204-7 22 »1s
34 :
_—_— 36 [P SV SN AP AP [P SN AP AP AP
(56)
. sS 92 1 20 S S St S POT PO ST SPRE SR S
| )| THe0ss | Js0rs SO O A O 0 O
5 |
. SS 71| 15 S SN SUU OO IOUN SO IO SOV
TH204-9 30 0:85
L 27 SRR SUUR U U FURUESUOUE USROS
27
. 6B WA ek
6
|—

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
o 220 Commerce Valley Drive West

TEST HOLE # TH204

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
L o > L = O [
s Yunm |[x |23 © = @ SOIL VAPOUR 0
o o e 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 5 2
oE ZF5 E > = = (ppmv) (%LEL) e
? = i © = < © O(mm)  ®(is) ° Z
@ mbas 100200300400 | 20 40 60 80 o
[ SS 46 | 26 Black SILTY CLAY (weathered 100
TH204-10 33 mudstone), some sand & gravel, A
| 12 moist to damp, black staining I S S ST SN PR SO USRI
12 from 7.6 to 8.2 mbgs, petroleum
. (45) odour from 5.5 to 9.8 mbgs T ST S U S SR
(continued from 3.05 mbgs)
SS 50 |50/4" -
L7 N TH204-11 Ris
N SS |67 [60/"[ VOC, s C
L\ TH204-12 F-F4, | Yoo T NN TS SO S SR
PAH, Do
| 8 | norganic;
. sS T R 2777 A R R e AU DU S ST SR S
| fawess——— |22 | it 0 O O
9 |
. SS 50 [50/6" g Lo
TH204-14 #265
9.75

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




TEST HOLE LOG - January 2014

exp Energy Services Ltd.

220 Commerce Valley Drive West

TEST HOLE # TH205

“@XID. Markham, Ontario, L3T 0A8 PAGE 1 OF 1
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _25-Sep-14 COMPLETED _25-Sep-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _Veolia Environmental Services GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _Hydrovacuum DAYLIGHTING TO_2.44 mbgs MONITOR DIA_n/a THDIA_0.15m
DRILLING METHOD _ n/a Y WATER LEVEL n/a
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING 503 12 34 EASTING 4476 37
z
2, :
w @ > |2 () o) =
T Jwil xr |25 %) T € SOIL VAPOUR 20
E% oo Wi83 > ] MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 22 2
wE <§( i % 8 S P <Y (ppmV) CONCENTRATION =
5 2 |o0|Ez| 2 % _ (%LEL) ®
o 9= < O (nm) ® (is) %
o mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some oo I L
| to trace gravel, silt, & clay, moist, |....:. ..o G il
no staining, no odour. :
. Abandoned due to insufficient ;
I GB vVOC clearance between drill rig and :
- TH205-1 F1-F4, fence .35 ............................................
PAH, :
. pcB | Bl
1 norganic: :
][ _csB 5
- 1®| TH205-2 0.39 ..........................................
I GB ;
- 8l TH205.3 ‘2:5 ..........................................
| 2 | :
GB ;
= TH205-4 244 Q40 i

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




exp Energy Services Ltd. TEST HOLE # TH205A
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED_06-Oct-14 COMPLETED _06-Oct-14 WEATHER _Partly Sunny 15°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. 100.85 m TOP OF PIPE ELEV. 101.49 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA_0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL _7.47 mbgs / Elev 93.38 m 14-Oct-14
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 34 EASTING _44 76 37
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
58 Le2 |YI8F| 2 RS MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 2 o 5 |£¢
g ZFES Q== <Zn: é | (ppmv) CONCI"E/I\IL-II-ETATION = Eog8s @
? = é 9%| < © o(mm)  ®(is) (%LEL) z °fg |
o mbgs 100200300400 20 40 60 80 O
AU Brown to black SAND (fill), some T N -
| to trace gravel, silt, & clay, moist, |....:. ..o G il
no staining, no odour ~/ -
-~ 9 0 1 1 0 kel b i e e e ﬂ)_
| 1|
. SS 711 9 I SRS PSS
TH205A-4 10 ¢nd I
- ; [P S A AP AP [ P S A A ﬂ_
| 2 | (7) )
| [T 55 [e3] 8 ]
TH205A-5 11 -
_— 11 [ P SO AP D P AU A AP
10 A -
| (22) ST U OOP SO UUR OO SO OO SO0 D 98|
| 3 | :
SS 58| 10 ; ]
_— TH205A_6 8 ’25 ........................................... | i
6 :
_— 5 [P SV SN AP AP [P SN AP AP AP | |
(14)
- SS 63 6 ‘2‘5 ............................................. ﬂ_
| 4 1| || TH205A-7 13 ~
12 : I
_—_— 12 [P SV SN AP AP [P SN AP AP AP
(25) 4.27 I
Black SILTY CLAY (weathered
B mudstone), some sand & gravel, -
moist to wet, black staining from | : . | o
" SS 58| 19 6.1 to 7.6 mbgs, petroleum odour | ‘@50 1T -
||\ TH205A-8 | |50/4" from 6.1 10 9.1 mbgs RO S SO SO ISR TN S S 9%
| S |
L - 35S 67 |50/5" T T SUR RN U SR SR ST S
;L TH205A-9 450 I
i - 4 1 N v e e ﬁ_
2
=l 6
S R T I O O
ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)




TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH205A

Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol EP ©
L o > L = O [ =
o Sww |xX |23 © T # SOIL VAPOUR 3 g
Rg Loeg 4183 2 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2 <E
oE ZF5 Q|z= = = (ppmv) (%LEL) e it
@z E 0 £ < o O(mm)  ®(is) ’ z .
@ mbas 100200300400 | 20 40 60 80 O
[ SS 171 1 Black SILTY CLAY (weathered TE ESUUUESRRREUURRCRRN B AR
TH205A-10 13 mudstone), some sand & gravel, e T
| 7 moist to wet, black staining from | ...t
6 6.1 to 7.6 mbgs, petroleum odour 7]
. (20) from 6.1 t0 9.1 mbgs (continued |....;................|f..iioi i
from 4.27 mbgs) 7]
SS 67 | 17 VOC, - T
7 TH205A-11 50/5"| F1-F4, ®is |
PAH, oo
. noraanicdl W44 1 i bk b d |
[ SS |50 [50/6" N .
[ ATH205A-12 ORI, AL TOU SN NS SO SO
| 8 |
. 3 31505 Gram R TETC TR STTY [FE AP SEP SRRSO |
| ATH205A-13 _Size B4 5500 U U I U I
| 9 |
9.14 ]

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

‘-‘-'exp.

exp Energy Services Ltd.
220 Commerce Valley Drive West
Markham, Ontario, L3T 0A8
Telephone: (905) 695-3217
Fax: (289) 695-2411

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

TEST HOLE # TH206

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER

DATE STARTED _24-Sep-14

COMPLETED _02-Oct-14

DRILLING CONTRACTOR _George Downing Estate Drilling

WEATHER _Sunny 20°C

DRILLING EQUIPMENT _CME 55 Truck mount

DRILLING METHOD _ Hollow Stem Auger

GROUND ELEV.

100.80 m

Y WATER LEVEL _7.39 mbgs / Elev 93.41 m

GAS METER TYPE _RKI Eagle 2
TOP OF PIPE ELEV.
DAYLIGHTING TO_1.52 mbgs _MONITORDIA_0.05m THDIA_0.15m

14004

101.54 m

14-Oct-14

FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING _503 12 46 EASTING _44 76 37
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
58 Le2 |YI8F| 2 23 MATERIAL DESCRIPTION  [CONCENTRATION| ® SOIL VAPOUR | 42 o 5 | 2g
82 =r3 |g|sS| 2 | &S (ppmv) [CONCENTRATION| & £45 |
=< —
2= JBigE = | © oem e | PHEY g7 = |"
o mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, & clay, some |....:. . G i s I
metal wire found from 2.1 to 3.1 ~/
. mbgs, moist to wet, no staining, I
GB VOC no odour
B -ll TH206-1 F1-F4, ot ]
PAH, z 100,
. PCB. SRR ST SRIR, LITIE SRR SO OO S | 100 ]
1 norganic: : I
][ _csB §
L 18| THo06-2 Qndg ........................................... I
. GB R PUUUS SO SRS ST DRSSP S SR I
-I- TH206-3 331 3 :10 :
. SS 3 prich 1]t e I
| ||| TH206-4 11 U SO SRS UUUSUNN! IONU SO U OO | 99 |
6
| 2 | (21) I
|| SS 38| 5 L]
TH206-5 9
_— 8 [ P SO AP D P AU A AP — -
6 Do
- (7 S SRS SUUSUNN FOUUESURT SRR SRRSO | 98 |
| 3 | . -
SS 7519 :
_— TH206_6 9 ’5 .............................................. — —
14
_— 8 [P S A AP AP [ P S A A — -
(23)
I e s I I et I N FOUE SUUOE SUUNSURUAUN FOUE SUUOESUUT-OUR S | 97 |
SS 46| 2 ;
4 )\ TH206-7 3 #35 L
3 .
_— 4 [P S A AP AP [ P S A A — -
6) g
. SS 261 3 S S SR DS S SRS SR P I
TH206-8 4 @55 96
. o | LD | 90 |
5 2 -
(6)
| 35S 42 2 RS PO SN URNNUUN! UUUE SURTESUUU SUP SO I
TH206-9 2 9140
L a | ey -
3
95
L @) | | R e[ 29
6 -
- s 16410 - - i
ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
o 220 Commerce Valley Drive West

TEST HOLE # TH206

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z

L o > L = O [ =
- Ypm [z |23 © = @ SOIL VAPOUR 40 5
Rg Loeg 4183 2 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2 <E
oE ZF5 E > = = (ppmv) (%LEL) e it

? = i © = < © O(mm)  ®(is) ° Z w

@ mbgs 100200300400 | 20 40 60 80 o

[ | SS 67 | 32 Black SILTY CLAY (weathered |t 1 1 [ | ggq5.i..0 .5 || i

TH206-10 50/2" mudstone), some to trace gravel, R
| damp to wet, no staining, S S SN ST PN S U SRR E

petroleum odour :
SS |67 24 | VoOC, g
Y| TH206-11 50/2"| F1-F4, §25 -
PAH, oo :
| Inoraanic RO U SRRNE UUP I RN TPR T i
[ ] SS  |42] 25 . i
- J)X| TH206-12 sot"{ |\l ] 823 ............... ]
| 8 | i
| S5 =t |G i PO SO T i
I (e R R e N L A SO O T |
| 9 | i
9.14

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

exp Energy Services Ltd. TEST HOLE # TH207
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _24-Sep-14 COMPLETED _29-Sep-14 WEATHER _Sunny 20°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. 100.78 m TOP OF PIPE ELEV. 101.43 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA _0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL 7.41 mbgs/Elev 93.37 m 14-Oct-14
FIELD STAFF_JW LOGGED BY DKS CHECKED BY_DKS  NORTHING 503 12 45 EASTING 44 76 34
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
clet :
w o > [ZW 2 o E >
T JwwW x |25 %) I € SOIL VAPOUR 20 _ |¢o
58 Le2 |YI8F| 2 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| ® SOILVAPOUR | (12 o 5 | 5¢
cE ZFS 8 => <Z’: - (ppmv) (%LEL) 55 8>z |n
? = sy 9%| < © O(mm)  ®(is) ° Z °fg |m
o mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo [
| to trace gravel, silt, & clay, moist  |... i ... i n e -
to wet, black staining & petroleum P . ~/
. odour from 3.7 to 6.1 mbgs e e -
B Pk P
- T\_TH207-1 ]
I s Y FOUUE SN UUUC PR UUNN! IOUU SRR SO S 1100
1] 5 .
][ _cB VOC, ;
— TH207_2 F1-F4, ‘45 ......................................... — —
PAH, : L]
. GB PCB. S S SO ST PO PO ST SUPE SPR S
-I- TH207-3 26 | g |lnor anic ’3:5 I
- &5 B @i
TH207-4 | 99 |
- 16 U T SN ST VTN N SR SU PR S
18
= (30) L
| SS 42| 6 L
TH207-5 7
_— 8 ................................................ — -1
s | [ ESEELL b
[ (15) UL EUURRPUE SRS SO IRUUE DR OO SUPO 98 |
3 : I
SS 71| 6 ;
] TH207-6 6 ’35 ........................................... - —
7 :
_— 9 [P SV SN AP AP [P SN AP AP AP = -1
(13) L
i 0 O O OO O OO0 PO o7 |
SS 50| 4 pH p
4 |\| TH207-7 5 55 -
8 N
L 6 I SN RSN SRS -
(13)
- = SS 63 5 \s;s ......... ;....;....;....E ..... - -
TH207-8 4 ’:70 : : : : : : : | 96 |
L 3 | PR
| 5 | 3 -
()
. SS 42 2 . .5 ........................................... -
TH207-9 5 05}0
L a | S -]
6 95
. 9) T S S S S DS S SN —=—
6 L]
- 8 6.10

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH207

Py 220 Commerce Valley Drive West
“eX[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol EPN 0
L o > L = O [ =
s Yunm |[x |23 © T # SOIL VAPOUR 40 5
F& Loz (4182 3 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 5 2 <E
o8 =5 |8lz2| 2 - (ppmv) (%LEL) e o
? = i © = < © O(mm)  ®(is) ? Z w
@ mbgs 100200300400 | 20 40 60 80 o
| SS 167(50/4"| VOC, Black SILTY CLAY (weathered . &7 R RS =
TH207-10 F1-F4, 625 mudstone), some sand & gravel, : ‘;275
| RC \ PAH, J black staining, petroleum odour / ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
norganic Black MUDSTONE, fossilized,
- black staining, petroleum odour |-+ S R R o
Ly e i 94
| 7 | I
L U SO SUN FUUUUPUE U SOOI v+
Lyl == 93 ]
| 8 | I
L] SRS RO SN SO SO NP EUPUE PR SUPS IO |92
| 9 | I
| USRNSSR U SOU IR 91 |
10 S
L == 190
11 S
11.58

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

'*"'e)(P_ Markham, Ontario, L3T 0A8

Telephone: (905) 695-3217
Fax: (289) 695-2411

o 220 Commerce Valley Drive West

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

DATE STARTED 25-Sep-14 COMPLETED 02-Oct-14 WEATHER _Sunny 21°C
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. n/a

DRILLING EQUIPMENT _CME 55 Truck mount

DRILLING METHOD _ Hollow Stem Auger

Y WATER LEVEL n/a

TEST HOLE # TH208

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER
GAS METER TYPE _RKI Eagle 2

TOP OF PIPE ELEV. _n/a
DAYLIGHTING TO_1.52 mbgs _MONITOR DIA_n/a

14004

THDIA_0.15m

FIELD STAFF _JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 66 EASTING _44 76 39
z
cleal :
w o > |ZW () o) =
T JwwW x |25 »n I @ SOIL VAPOUR 20
n8 S48 % 3 2 2 x % MATERIAL DESCRIPTION CONC(EN;%ATION RPN g E
°T 72 |3 |Bz| 2 % ppmv) (%LEL) 5
o 9= < O (nm) ® (is) %
@ mbgs 100200300400 20 40 60 80 &)
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, & clay, moist, |... i ... G i
no staining, petroleum odour from Lo
_ 3.7 to 4.6 mbgs. Layer of coarse S
GB sand from 1.5 to 1.8 mbgs .
B _I TH208-1 nd ........................................
[ 1] n
][ _cB VOC, SRR
- TH208-2 F1-F4, ’75 .................................
PAH, S
. GB PCB. ST PIREI SR EPE SEPH (RPN PR SRS SRR
4 115055 T bnorganics *75
. Ss ! CBE
| ||/| TH208-4 1 SRS RO SN SO SO NP EUPUE PR SUPS IO
4 o
| 2 | @)
o SS (46| 8 o
TH208-5 14 S
| O e DR RN SO NP UURE VO SUP IO
6 N
| @) e FARRRERRUUUUN! IR SRNUUUF SR
3 -
SS 79| 10 L e
_— TH208-6 5 ’ 180 ..................................
6 N
_— 3 [P SV SN AP AP [P SN AP AP AP
(1)
B s sots1 |l e . ...............................
4 |\/| TH208-7 33 | 9350
50/4" S
4.57 :
] SS 117150/6" Black SILTY CLAY (weathered R ’310 """""""""""""""
| [\_TH208-8 mudstone), some sand & gravel, | : D I
no staining, petroleum odour | T
| S |
. SS 117l506"| |\t O AU ST S oo
| [\TH08 ¢ 40p
6
|—

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH208

petroleum odour from 7.3 to 7.9
mbgs

F S S AP

Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol =P 0
L o > L 4 O [
s Yunm |[x |23 © = @ SOIL VAPOUR 0
o o e aQ MATERIAL DESCRIPTION ~ |CONCENTRATION| & SOIL VAPOUR |2
REl ZF£S 0|z > <Z( é 3 (ppmv) CONClOE/I\S;TATlON = =
@z E 95 < o O(mm)  ®(is) (%LEL) z
@ mbas 100200300400 | 20 40 60 80 o
| SS 117150/4"| VOC, Black SILTY CLAY (weathered .|475~
TH208-10 F1-F4, mudstone), some sand & gravel, P [
. \ PAH, / no staining, petroleum odour T S ST U UU S S SRR
norganic: (continued from 4.57 mbgs) :
SS (67 [50/3" 5
- TH208-11 40D
| 1 OO SRR SURNT PRI FRRREUURE SUOE SRR
. RC Black MUDSTONE, fossilized, U SRR RPN ORRESRUE SRR SRR

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




TEST HOLE LOG - January 2014

‘-"'exp.

exp Energy Services Ltd.

Fax: (289) 695-2411

220 Commerce Valley Drive West
Markham, Ontario, L3T 0A8
Telephone: (905) 695-3217

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

TEST HOLE # TH209

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER

DATE STARTED _24-Sep-14

COMPLETED 02-Oct-14
DRILLING CONTRACTOR _George Downing Estate Drilling

WEATHER _Sunny 20°C

DRILLING EQUIPMENT _CME 55 Truck mount

DRILLING METHOD _ Hollow Stem Auger

GROUND ELEV.
DAYLIGHTING TO_1.52 mbgs MONITORDIA _n/a
Y WATER LEVEL n/a

n/a

14004

GAS METER TYPE _RKI Eagle 2

TOP OF PIPE ELEV.
THDIA_0.15m

n/a

FIELD STAFF _JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 57 EASTING _44 76 47
z
sigl :
w @ > w @D @) =
T JwwW x |25 »n I @ SOIL VAPOUR 20
25 fe2 |Y(8%| Z 28 MATERIAL DESCRIPTION  [CONCENTRATION| & SOIL VAPOUR | 1 2
oS ZFS 8 => < [ (Ppmv) (%LEL) =5
= '&J 9 = < © O (nm) ® (is) %
o mbgs 100200300400 20 40 60 80 O
Brown to black SAND (fill), some Lo Loon
| to trace gravel, silt, & clay, moist |....:.. i oo
to damp, black staining from 5.2 :
_ to 6.7 mbgs, petroleum odour .
GB from 5.2 to 9.8 mbgs .
L L] 1100+ SR
1 :
GB E :
B _I TH209-2 0.4?5. N PO SR S S S
L GB VOC. e s S
l TH209-3 5 F1-F4, ’:85
. Ss PAH. @i
TH209-4 PCB, S
. noroanic T S S SO SR U SR SUR S S
| 2 |
| SS 10
TH209-5 12
_— 17 S NS AP S S N A
30 A
| (29) OO RN UUUN! IR SRUPOUUF S
| 3 | :
SS 75 11 :
_— TH209_6 12 ’30 ...........................................
19
_— 25 [P SV SN AP AP [P SN AP AP AP
(31)
- S5 54 T . ..............................................
4 \| TH209-7 22 80
50/6" :
. 35 75 25 RIS TUTIIIMI ST TITY [PRTIRTP SR SRR SO
| )| TH2008 | 50" 400 T O O O O O
5 |
| 35S 571 1 1 et STV U SUUU SR SR SO
TH209-9 16 ’;265
I_ 4 26 | |l U P S S SR
27
. @2)| | b e
6
- 2

ppmv = parts per million by volume; %LEL =

not applicable; mbgs = metres below ground surface; masl = metres above sea level

% lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
220 Commerce Valley Drive West

TEST HOLE # TH209

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol =P 0
L o > L 4 O [
o Huw |x |23 © I @ SOIL VAPOUR 40
28 Zez |YI8F| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2
oE ZF5 Q|z= = = (ppmv) (%LEL) e
® =z E S < < o O (nm) ® (is) ’ %
@ mbas 100200300400 | 20 40 60 80 o
| SS 42 [ 15 VOC, BrowntobIaCkSAND(fiII),Some@)is,i,,,,{,,,,i,,,,i ,,,,,,,, R RS
TH209-10 50/3"| F1-F4, to trace gravel, silt, & clay, moist :
B PAH, to damp, black staining from 5.2 |....i. o il
Inorganics| to 6.7 mbgs, petroleum odour :
. from 5.210 9.8 mbgs (continued |....;.............. T
from 0.00 mbgs) :
SS [ 50 [50/5" K
LA TH209-11 - #38
[ SS |50 [5006" DG
L A TH209-12 (—+—1 | femE ®25 |l
8 :
. 35 rarv7d D R b N [ S S U RS SRS SR PR S
| ATHzoets ——— | fEt| DS N8 08 0 I O
-
- SS 50 |50/5"| VOC, B P SO UUR NN U SO U
TH209-14 F1-F4, $135
_ PAH’ .................................................
norganic:
9.75

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




exp Energy Services Ltd. TEST HOLE # TH210
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _25-Sep-14 COMPLETED _03-Oct-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. 100.36 m TOP OF PIPE ELEV. 100.99 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA_0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL_6.99 mbgs / Elev 93.37 m 14-Oct-14
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 65 EASTING _44 76 55
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
Rf o2 |Y 82| Z RS MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 2 o 5 |£¢
82 =r3 |g|sS| 2 | &S (ppmv) [CONCENTRATION| & £45 |
[~ —
? = é 9%| < © o(mm)  ®(is) (%LEL) z °fg |
@ mbgs 100200300400 20 40 60 80 O
FILL comprised of brick, P .
| concrete, asphalt, wood & metal |....i. .. . . i | i
fragments ~/ 100
GB L]
- T\_TH210-1
1| : -
GB o
5 _I TH210-2 1.22 IS5 -]
Brown SAND (fill), some to trace : 99
I GB VOC grave|‘ Si|t, clay, & concrete F N 7
_I_ TH210-3 F1-F4 fragments, moist, no staining, no | 460 L]
_— 3S 29 140 PAH, odour ‘nd ............................................
TH210-4 12 PCB, Lo -
. 12 finor oric U T SN ST VTN N SR SU PR S
| 2 | (22) -
|| SS 63| 1 | 98 |
TH210-5 8
_— 12 S NS AP S S N A B N
21 | et e e
| (20) SO SO U IO S -
3 | : -
SS 150] 11 ;
R TH210-6 50/4" "25 ........................................... I~ T
Lo | 97
- SS 67 31 ................................................... I~ N
L4 |\ | TH210-7 21 »1s - -
20 :
_— 29 O A PG AP [ ST SO AP A I~ N
“1) i | 96
. SS 75113 S S S R DS S SRS SEE P -
TH210-8 36 #55 L
L a6 | LRl
| 5 | 50/5" I
- = 5.18 DI S T T I R R R R e I~ .
Black SILTY CLAY (weathered : 95
L " mudstone), some sand & gravel, | GGG —
3 TH§1SO-9 33 |50 moist, black staining from 7.6 to ‘50
I_ _ 9.1 mbgs, petroleum odour from | = oG i o f gt .
K 6.11t0 9.1 mbgs
%_ 4 1 0 Avweear
5l 6 -
ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.
o 220 Commerce Valley Drive West

TEST HOLE # TH210

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _14004
z
= |2 <)
w & %38 3 g # SOIL VAPOUR 5 3
T 5 i T — =P
b8 222 |YIBF| Z 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 5 2 £E
oE ZF5 E > = = (ppmv) (%LEL) e it
? = i © = < © O(mm)  ®(is) ° Z w
«Q mbgs 100200300400 20 40 60 80 O
| ] SS 117{50/6" Black SILTY CLAY (weathered A4 OURREURREUURRE N I AR ]
TH210-10 mudstone), some sand & gravel, :
| moist, black staining from 7.6 to | i G i ]
9.1 mbgs, petroleum odour from
. 6.1109.1 mbgs (continued from |....;........0...h. ]G .
5.18 mbgs)
SS 67 [50/6" s oo
-7 TH210-11 ?29?5 ]
B SS 39| 15 | VOC, bis
L \/| TH210-12 31 F1-F4, | 29 T R PO S S S S b
50/5"| PAH, :
| 8 | Inorganics ]
L sS s |\l e O S P .
| Ao —— |22 | bt IR I I .
| 9 | .
9.14

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



TEST HOLE LOG - January 2014

‘-‘-"exp.

DATE STARTED_24-Sep-14
DRILLING CONTRACTOR _George Downing Estate Drilling
DRILLING EQUIPMENT _CME 55 Truck mount

DRILLING METHOD _ Hollow Stem Auger

exp Energy Services Ltd.

220 Commerce Valley Drive West
Markham, Ontario, L3T 0A8
Telephone: (905) 695-3217

Fax: (289) 695-2411

PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario

CLIENT

TEST HOLE # TH211

Imperial Oil

PAGE 1 OF 2

PROJECT NUMBER

COMPLETED _06-Oct-14

WEATHER _Sunny 20°C

GROUND ELEV.
DAYLIGHTING TO_2.44 mbgs MONITORDIA _n/a
Y WATER LEVEL n/a

n/a

14004

GAS METER TYPE _RKI Eagle 2

TOP OF PIPE ELEV.
THDIA_0.15m

n/a

FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING 503 12 56 EASTING 44 76 60
z
cledl :
w o > |ZW () o) P
T4 2ww xr |25 n T & SOIL VAPOUR a0
o S ] MATERIAL DESCRIPTION ~ [CONCENTRATION| ® SOIL VAPOUR | 2
gl =>= < < <9 CONCENTRATION| £
o= gF3 8 22 > o (Ppmv) (%LEL) =5
= o 9= < © O (nm) ® (is) %
@ mbgs 100200300400 | 20 40 60 80 O
Brown SAND (fill), some to trace Lo Loon
| gravel, silt, & clay, moist, no T S IO SRR SRR
staining, no odour :
I GB Grain E
- - TH21 1_1 S|Ze ’25. ............................................
1 :
GB VOC, ;
|l TH211-2 F1-F4. 55
PAH, :
L GB PCB. S S U ST PO PO ST SUPE SUN S
| *TH2113 w O
| 2 |
(I
TH211-4
- - SS %0 :]] R T S R A
TH211-5 2 274
_— 4 BIackSILTYCLAY(Weathered PR R P S S R R R R RS SIS SN
3 (3) mudstone), some sand & gravel,
— black staining from 7.6 to 9.1 :
SS 751 mbgs, petroleum odour from 6.7 ¢4
_— TH211_6 ; tO 91 mbgs B R R EE! ER RSP RE R RRR P PR
_— 19 [P SV SN AP AP [P SN AP AP AP
- - (9) ..........................
B s 135 R L SR PR
4 |\ TH211-7 21 @25
26 :
_—_— 50/5" [P SV SN AP AP [P SN AP AP AP
. sS 33 [50/6" S G TIT SR TPE SEV [RP SRR PR PRI
| L TH2i1s DA IO LS O I
5 |
] SS 33(505"| < |\l S SN PO SO U SO S
| TH211-9 150
6
|—

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



exp Energy Services Ltd.
o 220 Commerce Valley Drive West

TEST HOLE # TH211

TEST HOLE LOG - January 2014

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol =P 0
L o > L = O [
s Yunm |[x |23 © = @ SOIL VAPOUR 0
28 Zez |YI8F| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2
oE ZF5 E > = = (ppmv) (%LEL) e
? = i © = < © O(mm)  ®(is) ° Z
. mbgs 100200300400 | 20 40 60 80 O
[ ] SS 0 |50/4" Black SILTY CLAY (weathered  qyie . 0. i i |
TH211-10 mudstone), some sand & gravel, o
| black staining from 7.6 to 9.1 I S S ST SN PR SO USRI
mbgs, petroleum odour from 6.7 :
. to 9.1 mbgs (continued from B I e U
2.74 mbgs) :
SS |50 [50/5" L
A TH211-11 €100
[ ] SS |33 | 24 | VOC, Dis
- J\/| TH211-12 14 F1-F4, | Y204 T
50/2"| PAH,
| 8 | Inorganics
. S5 a7 777/ UUUUURI AU I SUUTE U SR SO
| fawensy——— |72 | ®200 L
8.99

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




TEST HOLE LOG - January 2014

exp Energy Services Ltd. TEST HOLE # TH212
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _24-Sep-14 COMPLETED _30-Sep-14 WEATHER _Sunny 20°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. 100.65 m TOP OF PIPE ELEV. 101.31 m
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITORDIA_0.05m THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL_7.27 mbgs / Elev 93.38 m 14-Oct-14
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 49 EASTING _44 76 53
BENCHMARK _ Catch basin on the western portion of the subject property, Assumed Elev. = 100.00 m
z
2, :
w > [ZW ) o) E >
T Jwil x (2> n T @ SOIL VAPOUR 20 _ |8
Rf o2 |Y 82| Z RS MATERIAL DESCRIPTION ~ |CONCENTRATION| ® SOIL VAPOUR | 2 o 5 |£¢
82 =r3 |g|sS| 2 | &S (ppmv) [CONCENTRATION| & £45 |
[~ —
? = é 9%| < © o(mm)  ®(is) (%LEL) %" S |@
o mbgs 100200300400 20 40 60 80 O
Brown SAND (fill), some to trace Lo Loon o
| gravel, silt, & clay, moist, no T S IO SRR SRR
staining, no odour ~/ T
GB pH - .
- T_TH212-1 o 100,
1 :
][ _cB VOC, 5 ]
- TH212-2 F1-F4, ’65 ......................................... L |
PAH, :
. GB PCB. O OS U SPTES SR DRSSP SRS SR L
-I- TH212-3 3g [ 1 |Inor anic: ’45
_— SS 2 ‘25 ........................................... ﬂ_
| ||| TH212-4 1 SO SUU SRR RO SN NP SO SO RO
1 I
-2 3) .
|| SS 54 2
TH212-5 1 -
_ ; [P S S A APIPPIPY AP SN SO AN A ﬂ_
| @) SO SO U IO S
| 3 | :
SS 42| 4 : ]
_— TH212_6 9 ’35 ........................................... | i
11 :
L 11 [P S A AP AP [ P S A A | i
20
- 4 (20) S RN RT RRTIEERTY! PPPPL FRRRE FERRS PRPIS PRPR | 97 |
B 55 1> .............................................. .
4 )\l TH212-7 4 396 *70
10 Black SILTY CLAY (weathered : R
27 mudstone), some sand & gravel, :
] (14) no staining, petroleum odour from |** "7 I o -
|| 5.2 to 6.6 mbgs S
__— SS 75 30 e ............................................. ﬁ_
|| r2i2e | oo I U IO O O O
| S |
| 35S 92 | 25 VOC, ®i§§ ............................................ L
TH212-9 50/5"| F1-F4, :
I_ _ PAH, |t s | 95 |
Inorganics|
6
ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level (Continued Next Page)
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exp Energy Services Ltd.

220 Commerce Valley Drive West

TEST HOLE # TH212

“©X. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol EPN o
L o > L 4 O [ =
o JwW ¥ |23 @ T # SOIL VAPOUR 40 8
25 Lo |L18%| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SOIL VAPOUR | 71> 5E
i 2r3 5125 3 | £S (ppmy)  [CONCENTRATION| L&
» z E 95 < ) O(mm)  ®(is) (%LEL) z .
@ mbgs 100200300400 | 20 40 60 80 O
[ SS 42| 30 Black SILTY CLAY (weathered 85
TH212-10 50/3" mudstone), some sand & gravel, R ]
| no staining, petroleum odour from |.. i .. 5. iG]
6.55 9-2106.6 mbgs (continued from B
- RC N 3.96 mbgs) 1 D S S T S S 94 |
Black MUDSTONE, fossilized,
_ petroleum OdOl.Ir from 73 to 91 ................................................... | ]
7 mbgs
| 8 |
| 9 |
9.14 ]

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level



exp Energy Services Ltd. TEST HOLE # TH213
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _14004
DATE STARTED_25-Sep-14 COMPLETED _06-Oct-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITOR DIA _n/a THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL n/a
FIELD STAFF _JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 68 EASTING _44 76 50
z
clet s
w o > |ZW () o) =
T JwwW x |25 »n I @ SOIL VAPOUR 20
hg Tz |Y(82| 2 23 MATERIAL DESCRIPTION ~ [CONCENTRATION| ® SOIL VAPOUR | 71 2
8El ZE£S (o) > < § art (ppmv) CONCENTRATION| Z =
o 2 o |32 pd & ) (%LEL) (2}
o 9= < O (nm) ® (is) %
o mbgs 100200300400 20 40 60 80 O
O o Brown to grey SAND & GRAVEL A N
| )c’@ <: (fill), some silt, moist, no staining, |....:.. 0. 0 G
© D> no odour :
L oQ@ :
ACER :
| )] 5B YOS | 5K |ost g
TH213-1 F1-F4, - - :
PAH FILL comprised of brick, :
- PCB’ concrete, asphalt, wood & metal |....c....c...oo]
1 norganic fragments
GB o
B _I TH213-2 ®|s.§. ...........................................
. GB LU EIRT SR STPE SR [PPR PR PR SRS
TH213-3 f5=tza7en @is
. SS @i
|| L TH213-4 | USRS SO SO IO SOOI
| 2 |
2.13
- Black SILTY CLAY (weathered |-+ dordorbo ol
mudstone), some sand & gravel, :
- TH§1SS-5 88 11 no staining, petroleum odour fron @ nd:
16 6.1 to 8.2 mbgs o
. 19 T S S SO SR U SR SUR S S
| (30) SO SO U IO S
| 3 | :
SS 133(50/6" ;
_— TH213-6 "25 ...........................................
B s T R L SR PR
| 4 |\| TH213-7 40 ®25
50/4" :
. sS 67 12 TS S St S PRT PO ST SPRE SR S
|| Tr21as | |so A0 T O U O O O
| S |
L - 35S 75 1 17 T T SURU RN UL SR SRR SRS
‘;L TH213-9 50/3" 450
%_ 4 01 o\t
7 6

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH213

Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
L o > L = O [
o Huw |x |23 © I @ SOIL VAPOUR 40
28 Zez |YI8F| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2
oE ZF5 Q|z= = = (ppmv) (%LEL) e
® =z E S < < o O (nm) ® (is) ’ %
@ mbas 100200300400 | 20 40 60 80 o
[ ] SS 67 |50/4"  VOC, Black SILTY CLAY (weathered  qyie . 0. i i |
TH213-10 F1-F4, mudstone), some sand & gravel, :
. \ PAH, / no staining, petroleum odour from | ... i . 1o
norganic: 6.1 to 8.2 mbgs (continued from :
. 2.13 mbgs) B I e U
SS |33 [50/47 §
LA TH213-11 €75
[ SS |50 |50/4" :
| A TH213-12 @50 1|l
| 8 |
| S5 33 (50757 SO SO SUUU SUUN SRS FOUUE SUUTESUPTSUR SO
| TH213-13 D OO0 O O O OO
8.99

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




exp Energy Services Ltd. TEST HOLE # TH214
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
DATE STARTED _25-Sep-14 COMPLETED _07-Oct-14 WEATHER _Sunny 21°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITOR DIA _n/a THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL n/a
FIELD STAFF_JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 1273 EASTING _44 76 60
z
cle] . 5
w o > |Z 2 ) E
T4 2ww xr |25 n T € SOIL VAPOUR 20
58 Le2 |YI8F| 2 RS MATERIAL DESCRIPTION ~ |CONCENTRATION| & SOIL VAPOUR | 72
LEl 222 |3 25| < o (ppmy) CONCENTRATION| £ &
&2 3122 Z & _ (%LEL) %)
o 9= < O (nm) ® (is) %
@ mbgs 100200300400 | 20 40 60 80 O
FILL comprised of brick, P .
| concrete, asphalt, wood & metal |....i. .. . . i |
fragments
]| _GcB .
L 18| TH214-1 (XPIS.; .............................................
| 1|
I GB o
L 8l TH2142 ®|s.§. ...........................................
B _l TH2?4-3 (o |s .......................................
. S 25] 2 Brown to grey SAND (fill), some @25 e
TH214-4 50/6" to trace gravel, silt, clay, concrete [
_— &brickfragments’ moist‘ no O A PG AP [ ST SO AP A
9 staining, no odour
SS 58 | 31
"\ TH2145 21 244
14 Black SILTY CLAY (weathered
_— 27 mudstone), some Sand&gravel, O A PG AP [ ST SO AP A
(35) no staining, petroleum odour from
- = 6.1t07.6mbgs B R IR IR R I R
| 3 |
SS 83| 1 Grain :
_— TH214_6 16 SIZG ’nd .............................................
27
_— 36 O A PG AP [ ST SO AP A
(43)
| = 63| 17 EEE PEPE PR SEREE SEH PRSP SR SRR
4 )\ TH214-7 29 @25
19 :
_— 26 O A PG AP [ ST SO AP A
(48)
. S5 55 S S S SUUTH FEUUESUPE SUPt SRRSO
| Jf] mtas | s D U T O N OO0 O O
5 |
L - 35S 50 |50/2" RN UUU SURU RN UL SR SR SRS
‘;L TH214-9 *75
1 N AGaal e
7 6

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi

not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH214

Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
ol =P 0
L o > L 4 O [
o Huw |x |23 © I @ SOIL VAPOUR 40
nE S¥E |3 S 2| 2 23 MATERIAL DESCRIPTION [ CONCENTRATION RPN g 2
cE ZFS = = o 9 %)
2 F |g|cE = © omm @] Y 2
@ mbas 100200300400 | 20 40 60 80 o
] SS |67 [506" Black SILTY CLAY (weathered | . 400 =~ |-...
TH214-10 mudstone), some sand & gravel, v
. no staining, petroleum odour from |.. i .. 5. iG]
6.1 to 7.6 mbgs (continued from
. 2.44 mbgs) B I e U
SS 33 [50/2"| VOC, L
A TH214-11 F1-F4, Ris
PAH, oo
. noraanic S S R NSRS SRR S
[ SS |33 [50/3"| VOC, F1 L
| A TH214-12 ®is: oL
| 8 |
. S5 =m0 (A
| ATH214-13 2T OO O O OO0 N O O
8.99

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




exp Energy Services Ltd. TEST HOLE # TH215
Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 1 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _14004
DATE STARTED_24-Sep-14 COMPLETED _07-Oct-14 WEATHER _Sunny 20°C GAS METER TYPE _RKI Eagle 2
DRILLING CONTRACTOR _George Downing Estate Drilling GROUND ELEV. n/a TOP OF PIPE ELEV. n/a
DRILLING EQUIPMENT _CME 55 Truck mount DAYLIGHTING TO_1.52 mbgs MONITOR DIA _n/a THDIA_0.15m
DRILLING METHOD _ Hollow Stem Auger Y WATER LEVEL n/a
FIELD STAFF _JW LOGGED BY _DKS CHECKED BY _DKS  NORTHING_503 12 60 EASTING _44 76 72
z
clet :
w o > |2 () o) =
T JwwW r (25 n I @ SOIL VAPOUR 20
58 Le2 |YI8F| 2 RS MATERIAL DESCRIPTION ~ |CONCENTRATION| & SOIL VAPOUR | 72
8El ZE£S (o) > < § art (ppmv) CONCENTRATION| Z =
o 2 o |32 =z & ) (%LEL) (2}
o 9= < O (nm) ® (is) %
@ mbgs 100200300400 20 40 60 80 O
FILL comprised of brick, P .
| concrete, asphalt, wood & metal |....i. .. . . i |
fragments
GB o
N _I TH215-1 (XPIS.; .............................................
. 0ot B A KL A S
| 1] Brown to grey SAND (fill), some :
to trace gravel, silt, clay, concrete :
- —IJ THC25:35_2 ;/1(_),21 & brick fragments, moist to damp, [@:30..i....i. s
PAH ’ no staining, no odour :
. GB PCB. U S SO ST PO PO ST SUPE SPR S
-I- TH215-3 22 |10 |Inor anic: ’4:0
. SS L @i
_— TH215-4 9 [P P S A AP [N APPSO A AN
10
| 2 | (16)
| SS 63 [ 14
TH215-5 28
_— 27 S NS AP S S N A
50/5" A
| 3 | :
SS 100( 25 ;
_— TH215_6 50/6" ’25 ...........................................
L 381
SS 67 | 21 Black SILTY CLAY (weathered 025
| 4 1X| TH215-7 50/6" mudstone), some sand & gravel, :
no staining, petroleum odour from :
- 6.7 to 8.2 mbgs S ST S DS St S S S
. sS 501 10 O O S ST PRT PO ST SPRE SR S
TH215-8 12 #50
. sl (WP
| S |
L - 35S 50 | 21 T T SUR RN U SR SR ST S
‘;L TH215-9 50/6" 450
%_ 4 010 \wvweaAl s
7 6

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insuffi
not applicable; mbgs = metres below ground surface; masl = metres above sea level

cient sample for screening; nm = not measured; n/a =

(Continued Next Page)



TEST HOLE LOG - January 2014

exp Energy Services Ltd.

TEST HOLE # TH215

Py 220 Commerce Valley Drive West
“&X[D. Markham, Ontario, L3T 0A8 PAGE 2 OF 2
Telephone: (905) 695-3217
Fax: (289) 695-2411 CLIENT _Imperial Oil
PROJECT LOCATION _2 Montreal Road, Ottawa, Ontario PROJECT NUMBER _ 14004
z
S P e
L o > L = O [
s Yunm |[x |23 © = @ SOIL VAPOUR 0
28 Zez |YI8F| 2 28 MATERIAL DESCRIPTION ~ [CONCENTRATION| & SQIL VAPOUR | 1 2
oE ZF5 E > = = (ppmv) (%LEL) e
? = i © = < © O(mm)  ®(is) ° Z
@ mbas 100200300400 | 20 40 60 80 o
| SS 50 [50/5" Black SILTY CLAY (weathered ‘75 ,,,,,,,, TSRS A
TH215-10 mudstone), some sand & gravel, e
. no staining, petroleum odour from |.. i .. 5. iG]
6.7 to 8.2 mbgs (continued from :
. 3.81 mbgs) B I e U
SS |42 25 | VoOC, L
S | TH215-11 14 | F1-F4, @125
5 PAH, oo
| 4 |inorganics O FOTE JERE SIOC SIS (YO0 PR PP ey
(19) SRR OR[NNSO SN SO
[ SS  [150[50/5"| VOC, :
| A TH215-12 F1-F4, TS
PAH, ~
| 8 | norganic:
| S5 T CRCTSIC TON:PON: PO NS TOR PO O OO
| |\[| TH215-13 0 ®is :
o\ \Gaal i
R 0 [P S S A APIPPIPY AP SN SO AN A
(0)
8.99

ppmv = parts per million by volume; %LEL = % lower explosive limit; nd = not detected; is = insufficient sample for screening; nm = not measured; n/a =
not applicable; mbgs = metres below ground surface; masl = metres above sea level




SYMBOLS AND TERMS

SOIL DESCRIPTION

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

Desiccated - having visible signs of weathering by oxidation of clay
minerals, shrinkage cracks, etc.

Fissured - having cracks, and hence a blocky structure.

Varved - composed of regular alternating layers of silt and clay.

Stratified - composed of alternating layers of different soil types, e.g. silt
and sand or silt and clay.

Well-Graded - Having wide range in grain sizes and substantial amounts of
all intermediate particle sizes (see Grain Size Distribution).

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

The standard terminology to describe the relative strength of cohesionless soils is the compactness
condition, usually inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N
value is the number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split
spoon sampler 300 mm into the soil after an initial penetration of 150 mm. An SPT N value of “P” denotes
that the split-spoon sampler was pushed 300 mm into the soil without the use of a falling hammer.

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

Loose 4-10 15-35
Compact 10-30 35-65

Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory shear vane tests,
unconfined compression tests, or occasionally by the Standard Penetration Test (SPT). Note that the
typical correlations of undrained shear strength to SPT N value (tabulated below) tend to underestimate
the consistency for sensitive silty clays, so Paterson reviews the applicable split spoon samples in the
laboratory to provide a more representative consistency value based on tactile examination.

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

Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity, St, is the ratio
between the undisturbed undrained shear strength and the remoulded undrained shear strength of the
soil. The classes of sensitivity may be defined as follows:

Low Sensitivity: St<2
Medium Sensitivity: 2<St<4
Sensitive: 4<St<8
Extra Sensitive: 8<St<16
Quick Clay: St>16

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

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

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
W - Thin wall tube or Shelby tube, generally recovered using a piston sampler
G - "Grab" sample from test pit or surface materials
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size BQ, NQ, HQ, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

PLASTICITY LIMITS AND GRAIN SIZE DISTRIBUTION

WC% - Natural water content or water content of sample, %

LL - Liquid Limit, % (water content above which soil behaves as a liquid)

PL - Plastic Limit, % (water content above which soil behaves plastically)

Pl - Plasticity Index, % (difference between LL and PL)

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

D10 - Grain size at which 10% of the soil is finer (effective grain size)

D60 - Grain size at which 60% of the soil is finer

Cc - Concavity coefficient = (D30)2/ (D10 x D60)

Cu - Uniformity coefficient = D60/D10

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

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

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

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

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

PERMEABILITY TEST

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



SYMBOLS AND TERMS (continued)

STRATA PLOT

4- 7 qa

© ey
ce 4
g -

Topsoll Asphalt

Silty Sand

954

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand




APPENDIX 2

FIGURE 1 - KEY PLAN
FIGURE 3 & 4 - SHEAR WAVE VELOCITY TEST PROFILES
DRAWING PG4915-1 - TEST HOLE LOCATION PLAN
DRAWING PG4915-2 - BEDROCK CONTOUR PLAN

DRAWING PG4915-3 - SOUND BEDROCK CONTOUR PLAN
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