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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) previously carried out a geotechnical desktop review as part of a Site Plan
Agreement application to the City of Ottawa for the proposed expansion to the Holland Cross facility, located at
1560 Scott Street in Ottawa, Ontario. The results of that desktop review were provided in the Golder report dated
December 2013 (Report Number 13-1121-0176).

The purpose of that previous report was to assess the subsurface conditions at the site by means of review of
existing geotechnical information and, based on an interpretation of the factual information available, to provide
preliminary engineering input on the geotechnical design aspects of the project, including comments on
construction considerations which could influence design decisions. The foundation engineering guidelines
provided in that previous report were consistent with the procedures outlined in the 2006 Ontario Building Code
(OBC). At that time, the proposed expansion consisted of development of a 12 storey low-rise building with two
basement/below grade levels.

It is understood that the proposed building design has subsequently been modified to comprise a 23 storey
building, also with two basement/below grade levels.

The purpose of this report is to provide updated geotechnical recommendations in accordance with the current
2012 OBC to reflect the changes in the proposed design.

The reader is referred to the “Important Information and Limitations of This Report” which follows the text but
forms an integral part of this document.

2.0 BACKGROUND INFORMATION
2.1  Site and Project Descriptions

Consideration is being given to the design and construction of a 23 storey building to be located at 1560 Scott
Street in Ottawa, Ontario (see Key Plan, Figure 1).

The following is known about the existing property:

m The proposed building will be located in the southeast corner of an overall site that is bordered to the north by
Scott Street, to the west by Holland Avenue, to the south by multi-storey residential buildings and to the east
by Hamilton Avenue.

m The overall site measures about 140 m by 140 m in plan area and contains two 7 storey office buildings, one
along the northern perimeter and one on the western perimeter border, and a 2 storey building in the southern
part of the site. A single storey building covers most of the remainder of the site footprint.

m The existing facility in the area of the proposed 23 storey building consists of a low-rise building with two
basement levels. These building areas will be demolished to allow for construction of the expansion.

The current development plans indicate:

m The proposed building footprint is identified on the Site Plan, see Figure 2.

m The proposed building will be 23 storeys in height and encompass a plan area of about 36 m by 47 m.

m Similar to the existing structure at the site, the proposed structure will have 2 basement/below-grade levels.

Additional details on finished floor slab levels were not available at the time of preparation of this report.
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2.2 Available Subsurface Information

Previous subsurface investigations at or near the site were carried out by Golder, and also by McRostie Genest
Middlemiss and Associates (McRostie) who have since joined Golder. The following reports were reviewed in the
assessment of site conditions for this study, which include the investigations for the existing development:

1) Report to J.L. Richards & Associates Ltd. by Golder titled “ Geotechnical Investigation, Proposed Watermain
and Sanitary Sewer Replacement, Holland Avenue, Scott Street to Tyndall Street, Ottawa, Ontario” dated
June 2012 (Report No. 11-1121-0281).

2) Letter to Laurnic Investments by McRostie titled “Holland and Spencer Avenues, Beech Foundry Site, Rock
Elevations” dated June 6, 1984 (Report No. SF-2481).

3) Report to Citicom Inc., Brisbin Brooke Beynon, Architects and Carwood Leclair Inc. Consulting Engineers
by McRostie titled “Holland Cross Project, Holland Ave., Spencer St. & Scott St., Ottawa” dated July 3, 1986
(Report No. SF-2687).

Golder also previously carried Vertical Seismic Profiling (VSP) geophysical testing on a nearby Tunney’s Pasture
site for Public Works and Government Services Canada in 2011 and that information has also been reviewed in
preparation of this report.

Based on the available information, the subsurface conditions are anticipated to consist surficial fill material
overlying glacial till and then by bedrock with the bedrock surface located at depths varying from about 0.5 to
2.8 m below the original ground surface.

Published bedrock geology mapping indicates that the site is underlain by dolomite and limestone of the
Bobcaygeon Formation.

3.0 SUBSURFACE CONDITIONS
3.1 General

The approximate locations of the boreholes and test pits previously advanced at the site are identified on
Figure 2. Relevant borehole and test pit records from the previous investigations by McRostie in the immediate
vicinity of the proposed building are provided in Appendix A.

The following provides an overview of the subsurface conditions encountered in the test pits and boreholes
previously advanced at the site followed by more detailed descriptions of the major soil strata and shallow
groundwater conditions. It should be noted that the previous investigations pre-dated development of the site and,
as such, the near surface conditions are anticipated to have been altered by the existing development

(e.g., removal of materials to permit construction of the existing below-grade structures) including bedrock
excavations.

In general, the subsurface conditions consist of up to approximately 2.8 m of surficial fill materials overlying
limestone bedrock. Organic materials and/or glacial till deposits were present between the fill materials and
bedrock at some locations on the site.
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3.2  Surficial Fill Materials, Organic Material and Glacial Till

The records for the McRostie test pits and boreholes encountered a concrete slab at ground surface with a
thickness ranging between about 60 to 150 mm in test pits numbered 2 to 11, inclusively. Topsoil was
encountered in some test pits over the site ranging in thickness from about 200 to 300 mm. A layer of fill material
was present underlying the concrete slab, topsoil or at surface, within or near the proposed building footprint; the
fill extended to depths of up to about 2.3 m below the original ground surface (but was locally thinner). The past
investigations generally describe the fill material as being comprised of a variety of materials including topsoil,
sand, gravel, clay, bricks, wood, metal, concrete and other debris.

A 0.3 to 0.8 m thick organic layer was encountered at or near the proposed building footprint (i.e., in borehole
86-8 and at test pits N120/E120 and N150/E120) at depths of 0.40, 1.7 and 1.35 m below the ground surface,
respectively.

The previous geotechnical investigations carried out on this site indicate that the fill and/or organic materials were
underlain by glacial till at or near the proposed building footprint. The glacial till consists of a heterogeneous mixture
of gravel, cobbles, and boulders in a silty sand matrix.

As the proposed building footprint currently contains two below grade levels, it is anticipated that the most if not all
of the above noted materials were removed during construction of the existing building.

3.3 Bedrock

The near surface materials described above are underlain by bedrock. Records for the McRostie boreholes
indicate that limestone bedrock was encountered at depths ranging between 0.52 and 2.8 m below ground
surface (Elevation 59.6 to 61.2 m) within the overall site. At test pits and boreholes advanced within or near the
footprint of the proposed tower, the bedrock surface was encountered at elevations of about 59.8 to 61.0 m.

The upper portion of the rock was noted to be slightly weathered and soil filled seams within the bedrock were
identified in the core drilling program.

3.4 Groundwater

The existing groundwater data indicates that, at least seasonally, the groundwater level was near ground surface.
Groundwater levels are expected to fluctuate seasonally. Higher groundwater levels are expected during wet
periods of the year, such as spring, and during and following periods of sustained precipitation.

However, it is noted that the groundwater levels at this site have likely been altered as a result of the existing
development (e.g., current water levels are anticipated to be influenced by existing building drainage systems).

4.0 DISCUSSION
4.1 General

This section of the report provides preliminary engineering input on the geotechnical design aspects of the
proposed development, based on our interpretation of available information described herein and the project
requirements.

The foundation engineering guidelines presented in this section of the report have been developed in a manner
consistent with the procedures outlined in 2012 OBC for Limit States Design.
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4.2 Excavations

Details on the finished floor elevations for the proposed building were not available at the time of preparation of
this report. However, it is understood that the proposed building will be constructed within a portion of the existing
building footprint which contains two below-grade levels and which will be demolished prior to construction of the
new building. The proposed building will also incorporate two below-grade levels. As the proposed and existing
buildings both have two underground levels, it is anticipated that excavations will be limited primarily to new
footing areas.

The available subsurface information suggests that the bedrock surface in the immediate vicinity of the proposed
building was located at shallow depth (i.e., at depths ranging between about 1.6 and 2.5 m below ground surface
at the time of the previous investigations). The founding levels for new building foundations are therefore
expected to be within limestone bedrock.

In general, the subsurface conditions on this site consisted of topsoil and fill overlying glacial till, with the bedrock
surface located at depths varying from about 1.6 to 2.5 m below the ground surface at the time of the previous
investigations. In accordance with the Occupational Health and Safety Act (OHSA) of Ontario, the soils above the
water table at this site would generally be classified as Type 3 soils and side slopes in the overburden above the
water table may therefore be sloped at a minimum of 1H:1V. However, in accordance with the OHSA of Ontario,
the soils below the water table would generally be classified as Type 4 soils, and excavation side slopes must be
sloped at a minimum of 3H:1V if dewatering of these materials is not carried out. This condition is not, however,
anticipated to exist.

Depending on the final excavation geometry, some shoring/temporary support may be needed for the excavation
adjacent to the loading dock facility located immediately north of the proposed building and/or adjacent to
Hamilton Avenue to prevent undermining of the roadways.

It is expected that near vertical walls may be developed in the bedrock for the shallow excavations needed for
new footing construction. However, the exposed bedrock should be inspected by qualified geotechnical personnel
at the time of excavation to confirm this assessment.

Similarly, if/where the existing foundation walls are removed; vertical bedrock excavation walls are anticipated to
be feasible.

Shallow depths of bedrock removal for this project, such as those required for localized excavations for footings,
could be accomplished using mechanical methods (such as hoe ramming in conjunction with line drilling).

Care will need to be taken to protect the adjacent structures/foundations from damage during bedrock excavation.
It is expected/assumed that blasting will not be required.

It is assumed that there is an existing drainage system below the existing building floor slab which has lowered
the groundwater level to below the base of the existing building. Provided that the bulk excavation for the new
building does not extend substantially below the current below-grade building levels, groundwater inflow into the
foundation excavations can probably be handled by pumping from properly constructed and filtered sumps
located within the excavations.
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4.3 Foundations

It is understood that the proposed building will have two basement levels. It is expected that the excavation will
extend about 1 to 2 m below the basement floor level to accommodate footing construction. At these levels, new
building foundations are expected to be founded within limestone bedrock.

For initial assessment purposes, it is expected that footings founded on or within the competent limestone
bedrock would be sized using an Ultimate Limit States (ULS) factored bearing resistance in the range of

2 to 4 MPa; additional site-specific investigation will be required prior to detailed design to further assess and
optimize design bearing pressures.

Provided the bedrock surface is acceptably cleaned of loose or broken bedrock, the settlement of footings at the
corresponding service (unfactored) load is considered negligible therefore the SLS condition will not govern the
design.

The ultimate resistance of the footings to lateral loading may be calculated using an ULS friction value of

0.7 (unfactored) across the interface between the footing and the bedrock. If greater resistance is required, the
footings could be provided with shear keys or prestressed rock anchors could be used to increase the normal
stress level across the interface. Further guidance on this issue can be provided, if required.

The available information from previous investigations at the site typically does not include detailed descriptions of
bedrock weathering conditions but did identify the presence of soil filled seams within the bedrock. Based on
these conditions, it is recommended that probe holes (50 mm diameter drilled holes) be advanced within the
footing areas to depths of about 2 m below founding level. These probe holes should be inspected by the
geotechnical engineer and would be used to confirm that the weathered bedrock has been entirely removed and
no soil filled seams are present beneath the footings. Contract drawings should include provision for making
variations in footing sizes or founding elevations in the event that weathered or other poor quality rock or soil
infilled seams are encountered.

4.4 Seismic Design

The seismic design provisions of the 2012 OBC depend, in part, on the shear wave velocity of the upper 30 m of
soil and/or rock below founding level.

Site specific shear wave velocity profiling, using the Vertical Seismic Profiling (VSP) method (down-hole
geophysical method), was carried out in a borehole on an adjacent Tunney’s Pasture site for Public Works and
Government Services Canada in 2011.

A review of the borehole information indicates that both sites are underlain by similar overburden conditions
(i.e., less than about 1 m of fill material) and similar bedrock conditions (i.e., limestone of the Bobcaygeon
Formation). The results of the nearby VSP testing would therefore also be applicable to this site as permitted
by the OBC. The results of the VSP testing indicated an average shear-wave velocity for the bedrock of
2,200 m/s. As such, this site can be assigned a Seismic Site Class A.

4.5 Basement Floor Slab

In preparation for the construction of the basement floor slab, all loose, wet, and disturbed material should be
removed from beneath the floor slab. The feasibility of reusing existing underslab granular fill materials can also
be evaluated.
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Provision should be made for at least 300 mm of 16 mm clear crushed stone to form the base of the floor slab. To
prevent hydrostatic pressure build up beneath the floor slab, it is suggested that the granular base for the floor
slab be drained. This should be achieved by installing rigid 100 mm diameter perforated pipes in the floor slab
bedding at 6 m centres. The perforated pipes should discharge to a positive outlet such as a storm sewer or a
sump from which the water is pumped.

If or where an asphalt surface will be provided for the basement level, a thickness of at least 150 mm of OPSS
Granular A base materials should be provided above the clear stone. The Granular A should be compacted to at
least 100 percent of the material’s Standard Proctor Maximum Dry Density (SPMDD).

4.6 Frost Protection

All perimeter and exterior foundation elements or interior foundation elements in unheated areas should be
provided with a minimum of 1.5 m of earth cover for frost protection purposes. Isolated, unheated exterior footings
adjacent to surfaces which are cleared of snow cover during winter months should be provided with a minimum of
1.8 m of earth cover.

It is expected that these requirements will be satisfied for all of the structure footings due to the deep founding
levels required to accommodate the below-grade parking.

4.7 Basement Walls

The backfill and drainage requirements for basement walls, as well as the lateral earth pressures will depend on
the type of excavation that is made to construct the basement levels.

The following sections assume that water-tight construction will not be required. If it is determined that water-tight
construction is needed, additional design guidelines will be required.

4.7.1 Open Cut Excavations

The soils at this site are frost susceptible and should not be used as backfill against exterior, unheated, or well
insulated foundation elements within the depth of potential frost penetration (1.5 m) to avoid problems with frost
adhesion and heaving. Free draining backfill materials are also required if hydrostatic water pressure against the
basement walls (and potential leakage) is to be avoided. The foundation and basement walls therefore should be
backfilled with non-frost susceptible sand or sand and gravel conforming to the requirements for OPSS Granular
B Type I.

To avoid ground settlements around the basement walls which could affect site grading and drainage, all of the
backfill materials should be placed in 0.3 m thick lifts and compacted to at least 95 percent of the material’s
SPMDD.

The basement wall backfill should be drained by means of a perforated pipe subdrain in a surround of 19 mm
clear stone, fully wrapped in a geotextile, which leads by positive drainage to a storm sewer or to a sump from
which the water is pumped.

4.7.2 Excavations in Bedrock

Where basement walls will be poured against bedrock, vertical drainage such as Miradrain or equivalent must be
installed on the face of the bedrock to provide the necessary drainage. The top edge of the vertical drainage
should be sealed or covered with a geotextile to prevent the loss of soil into the void between the sheet and
geotextile of the drainage system.
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Where the basement walls will be constructed using formwork, it will be necessary to backfill a narrow gallery with
free draining backfill between the shoring or bedrock face and the outside of the walls. The backfill should consist
of 6 mm clear stone ‘chip’, placed by a stone slinger or chute.

In no case should the clear stone chip be placed in direct contact with other soils. For example, surface
landscaping or backfill soils placed near the top of the clear stone back fill should be separated from the clear
stone with a geotextile.

Both the drain pipe for the wall backfill and/or the drainage system should be connected to a perimeter drain at
the base of the excavation which is connected to a sump pump.

4.7.3 Lateral Earth Pressures
It is considered that three design conditions exist with regards to the lateral earth pressures that will be exerted on
the basement walls:

1)  Walls cast directly against the bedrock face.

2) Walls cast against formwork with a narrow backfilled gallery provided between the basement wall and the
adjacent excavation bedrock face.

3) Walls cast against formwork with a wide backfilled gallery provided between the basement wall and the
adjacent excavation face.

For Case 1 there will be no effective lateral earth pressures on the basement wall under static conditions.

For Case 2, the magnitude of the lateral earth pressure depends on the magnitude of the arching which can
develop in the backfill and therefore depends on the width of the backfill, its angle of internal friction, as well as
the interface friction angles between the backfill and both the rock face and the basement wall. The magnitude of
the lateral earth pressure can be calculated as:

B z
on(2) = 213;716(1 - e_ZKEta"‘S) + Kq

Where: on(z) = Lateral earth pressure on the basement wall at depth z, in kPa;

K = Earth pressure coefficient, use 0.6;

Y = Unit weight of retained soil, use 20 kN/m3 for clear stone chip;

B = Width of backfill (between basement wall and bedrock face), m;

d = Average interface friction angle at backfill-basement wall and backfill-rock face interfaces,
use 15°;

z = Depth below top of formwork, m; and,

q = Uniform surcharge at ground surface to account for traffic, equipment, or stock piled

materials (use 15 kPa).
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For Case 3, the basement walls should be designed to resist lateral earth pressures calculated as:

on(z)= K, (vZ + )

Where: on(z) = Lateral earth pressure on the wall at depth z, in kPa;
Ko = At-rest earth pressure coefficient, use 0.5;
Y = Unit weight of retained soil, use 22 kN/m3;
z = Depth below top of wall, m; and,

Conventional damp proofing of the basement walls is appropriate with the above design approach. For concrete
walls poured against shoring or bedrock, damp proofing using a crystalline barrier such as Crystal Lok, Xypex or
equivalent could be used. The use of a concrete additive that provides reduced permeability could also be
considered.

For all cases, hydrostatic groundwater pressures would also need to be considered if the structure is designed to
be water-tight.

The lateral earth pressures acting on the below-grade walls as a result of seismic events will be highly dependent
on the backfill types and methods. For Case 3, the lateral earth pressures noted above would increase under
seismic loading conditions. The earthquake-induced dynamic pressure distribution, which is to be added to the
static earth pressure distribution, is a linear distribution with maximum pressure at the top of the wall and
minimum pressure at its toe (i.e., an inverted triangular pressure distribution).

The combined pressure distribution (static plus seismic) may be determined as follows:

on(z) = Ko y z + (Kae — Ka) ¥ (H-2); non-yielding walls

Where: Kae = The seismic earth pressure coefficient, use 0.42;
Ka = The static active earth pressure coefficient
H = The total depth to the bottom of the foundation wall (m).

For the other backfill design conditions, design lateral pressures resulting from seismic loading should be
assessed during the next design stage once further details on building and backfill configuration are available.

Hydrodynamic groundwater pressures would also need to be considered if the structure is designed to be
water-tight. However, more sophisticated analyses may need to be carried out at the detailed design stage.

All of the lateral earth pressure equations are given in an unfactored format and will need to be factored for Limit
States Design purposes.

It has been assumed that the underground parking levels will be maintained at minimum temperatures but will not
be permitted to freeze. If these areas are to be unheated, additional guidelines for the design of the basement
walls and foundations will be required.

In areas where pavement or other hard surfacing will abut the building, differential frost heaving could occur
between the granular fill immediately adjacent to the building and the more frost susceptible backfill placed
beyond the wall backfill. To reduce the severity of this differential heaving, the backfill adjacent to the wall should
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be placed to form a frost taper. The frost taper should be brought up to pavement subgrade level from 1.5 m
below finished exterior grade at a slope of 3 horizontal to 1 vertical, or flatter, away from the wall. The granular fill
should be placed in maximum 300 mm thick lifts and should be compacted to at least 95 percent of the material’s
SPMDD using suitable vibratory compaction equipment.

4.8 Impacts on Adjacent Development

Possible impacts on adjacent developments could result from:
m  Ground movement around the perimeter of the excavation.

m  Ground settlements due to the planned temporary and permanent groundwater level lowering, if sensitive
and compressible clay soils exist within the expected zone of influence of the groundwater level lowering
(which, as discussed below, it not the case for this development).

A preconstruction survey of all structures located within close proximity to this site should be carried out prior to
commencement of the excavation.

The structures that are mostly at risk of being impacted by ground movements associated with construction of the
new building are the portions of the existing structure that are located immediately adjacent to the excavation
(e.g., the parkade structure ramps to the south and the single storey building located in the central portion of the
site. It is understood that these structures also contain two below-grade levels and are anticipated to be supported
on spread footings on bedrock.

As a general guideline for excavation planning, the excavation for the new structure should not come within 0.5 m
of the edge of the footings of the existing buildings. To avoid undermining of the rock and/or disturbance of the
rock, careful line drilling of the excavation limits in this area must be undertaken.

Given the relatively shallow depth of additional bedrock excavation, no rock reinforcement is anticipated to be
required for this excavation. However, the exposed bedrock should be inspected by qualified geotechnical
personnel at the time of excavation to confirm that assessment particularly in areas where excavations will be
developed in close proximity to existing foundations.

Temporary and permanent groundwater level lowering would be an issue with regards to surrounding ground
settlements if sensitive and compressible clay soils exist within the expected zone of influence of the
groundwater level lowering (both during construction and in the long term due to the foundation drainage
system). It is noted that the lowest level of the new structure is expected to be at or close to the lowest level of
the existing structure; therefore, provided similar drainage systems are used for the new building, the
construction of this building is not anticipated to result in a significant permanent groundwater lowering
compared to existing conditions. Furthermore, the review of information from investigations at and nearby the
site as well as published geologic mapping does not indicate that compressible soils are present near this zone.
Based on these conditions, groundwater level lowering will not be an issue with regards to ground settlements
due to overstressing sensitive and compressible clay soils.

4.9 Environmental Considerations

The site is located in an area of the City that is known to contain contaminated groundwater; therefore, the
development of deep excavations or the installation of dewatering systems that could cause substantial changes
to groundwater flow patterns (either during construction or in the long term) should be avoided.
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5.0 ADDITIONAL CONSIDERATIONS

Additional site specific investigation will be required prior to finalising the design of the building in order to more
accurately assess the bedrock characteristics immediately beneath the building footprint; this information would
be used as input to geotechnical aspects of detailed design (e.g., confirming design bearing pressures for
foundations, providing information for use in assessing rock anchors that could be required to resist seismic
loading, etc.).

All footing and subgrade areas should be inspected by experienced geotechnical personnel prior to filling or
concreting to ensure that bedrock having adequate bearing capacity has been reached and that the bearing
surfaces have been properly prepared. The placing and compaction of any engineered fill should be inspected to
ensure that the materials used conform to the specifications from both a grading and compaction viewpoint.

Pumping from the excavation will result in groundwater flow from the surrounding properties towards this site.
Therefore, groundwater contamination beneath adjacent properties, if present, could be drawn towards this site. If
any such pumping is planned, additional chemical testing should be carried out prior to construction to determine
the groundwater quality so that disposal requirements can be confirmed. The inflow of contaminated groundwater
during construction could result in increased groundwater disposal costs.

At the time of the writing of this report, only preliminary details for the proposed development were available.
Golder should be retained to review the detailed drawings and specifications for this project prior to tendering to
ensure that the guidelines in this report have been adequately interpreted.
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6.0 CLOSURE

We trust this report meets with your current requirements. If you have any questions regarding this report, please
contact the undersigned.

Golder Associates Ltd.

/1.C. POWER

100130652

Mo—5

Kenton Power, P.Eng., MASc. » Matt Kennedy, M.Sc.(Eng.), P.Eng.

Geotechnical Engineer Senior Geotechnical Engineer
KCP/MJK/hdw

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/125056/project files/6 deliverables pomerleau/20141578-rev0-holland cross 0405_20.docx
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent
with that level of care and skill ordinarily exercised by members of the engineering and science
professions currently practicing under similar conditions in the jurisdiction in which the services are
provided, subject to the time limits and physical constraints applicable to this report. No other warranty,
expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client, Pomerleau. The factual data,
interpretations and recommendations pertain to a specific project as described in this report and are
not applicable to any other project or site location. Any change of site conditions, purpose,
development plans or if the project is not initiated within eighteen months of the date of the report may
alter the validity of the report. Golder cannot be responsible for use of this report, or portions thereof,
unless Golder is requested to review and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the
Client. No other party may use or rely on this report or any portion thereof without Golder's express
written consent. If the report was prepared to be included for a specific permit application process,
then the client may authorize the use of this report for such purpose by the regulatory agency as an
Approved User for the specific and identified purpose of the applicable permit review process, provided
this report is not noted to be a draft or preliminary report, and is specifically relevant to the project for
which the application is being made. Any other use of this report by others is prohibited and is without
responsibility to Golder. The report, all plans, data, drawings and other documents as well as all
electronic media prepared by Golder are considered its professional work product and shall remain
the copyright property of Golder, who authorizes only the Client and Approved Users to make copies
of the report, but only in such quantities as are reasonably necessary for the use of the report by those
parties. The Client and Approved Users may not give, lend, sell, or otherwise make available the report
or any portion thereof to any other party without the express written permission of Golder. The Client
acknowledges that electronic media is susceptible to unauthorized modification, deterioration and
incompatibility and therefore the Client cannot rely upon the electronic media versions of Golder's
report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the
instructions given to Golder by the Client, communications between Golder and the Client, and to any
other reports prepared by Golder for the Client relative to the specific site described in the report. In
order to properly understand the suggestions, recommendations and opinions expressed in this report,
reference must be made to the whole of the report. Golder cannot be responsible for use of portions
of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are
intended only for the guidance of the Client in the design of the specific project. The extent and detail
of investigations, including the number of test holes, necessary to determine all of the relevant
conditions which may affect construction costs would normally be greater than has been carried out
for design purposes. Contractors bidding on, or undertaking the work, should rely on their own
investigations, as well as their own interpretations of the factual data presented in the report, as to how
subsurface conditions may affect their work, including but not limited to proposed construction
techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and
geologic units have been based on commonly accepted methods employed in the practice of
geotechnical engineering and related disciplines. Classification and identification of the type and
condition of these materials or units involves judgment, and boundaries between different soil, rock or
geologic types or units may be transitional rather than abrupt. Accordingly, Golder does not warrant or
guarantee the exactness of the descriptions.
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont'd)

Special risks occur whenever engineering or related disciplines are applied to identify subsurface
conditions and even a comprehensive investigation, sampling and testing program may fail to detect
all or certain subsurface conditions. The environmental, geologic, geotechnical, geochemical and
hydrogeologic conditions that Golder interprets to exist between and beyond sampling points may
differ from those that actually exist. In addition to soil variability, fill of variable physical and chemical
composition can be present over portions of the site or on adjacent properties. The professional
services retained for this project include only the geotechnical aspects of the subsurface
conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous
activities or uses of the site and/or resulting from the introduction onto the site of materials from off-
site sources are outside the terms of reference for this project and have not been investigated or
addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions.
The condition of the soil, rock and groundwater may be significantly altered by construction activities
(traffic, excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent
sites. Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise
indicated the soil must be protected from these changes during construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days
following issue of this report or, upon written request of the Client, will store uncontaminated samples
and materials at the Client's expense. In the event that actual contaminated soils, fills or groundwater
are encountered or are inferred to be present, all contaminated samples shall remain the property and
responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of
submission of Golder's report. Golder should be retained to review the final design, project plans and
documents prior to construction, to confirm that they are consistent with the intent of Golder's report.

During construction, Golder should be retained to perform sufficient and timely observations of
encountered conditions to confirm and document that the subsurface conditions do not materially differ
from those interpreted conditions considered in the preparation of Golder's report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in Golder's report. Adequate field review, observation and testing during
construction are necessary for Golder to be able to provide letters of assurance, in accordance with
the requirements of many regulatory authorities. In cases where this recommendation is not followed,
Golder's responsibility is limited to interpreting accurately the information encountered at the borehole
locations, at the time of their initial determination or measurement during the preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from
those anticipated in this report, either due to natural variability of subsurface conditions or construction
activities, it is a condition of this report that Golder be notified of any changes and be provided with an
opportunity to review or revise the recommendations within this report. Recognition of changed soil
and rock conditions requires experience and it is recommended that Golder be employed to visit the
site with sufficient frequency to detect if conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for
the project. Improper design or construction of drainage or dewatering can have serious consequences.
Golder takes no responsibility for the effects of drainage unless specifically involved in the detailed
design and construction monitoring of the system.
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SOIL PROFILE B TEST SUMMARIES

'GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

 |TD. 8ASSOCIES LTEE
NGINEERS - INGENIEURS CONSEILS

Holland and Spencer

SF‘QQ &

OTTAWA CANADA
8 SURFACE (ZERO DEPTH) 61.73 m May 28 & June 3,86 | MOLE
BNOEUR ZERO) DATE FORAGE No.
o b gae Plate No. 2 ) s
i & Test Pit 86-11
| N 195" E ¢
T - = A
£ 2 OF soit. By £
il 5!5 . DESCRIPTION DU soL EE B £ Mortesd — — . _Rammar
1= e E E g . :-‘ = 3 Chure Libre . __ __Drap
Ib :i 2 w 5 E B I;I NaCasing - Gans Tubage
|| éa“‘ i. ; E E E E': E Barre . ____ Dia, Red
{ H 0 e 2 —HonerBOemertiverSicongihibfo—
L _ 2 Ground Surfan;mvuu du Sol o * 61.73 |-= 213G s " Hehek
| iy e 08 ol,05
B T +—] = crushed stone .
JASERAL 0.20 [ 61.53 ]
i FILL - sand & ashes with =
;'i; some metal wood & pieces —
o of electric wire ' —
¢ , H
tem of pit| —— 1.15 f 60.58 ]
| lost at —+ LIMESTONE —
' E1.60.08 =
T pvéxnight |wa .T:: liepe f )
-|BL.| PP.G9 )
core recovery 95% ]
2,66 59.07 —
LIMESTONE |
core recovery l00% -
— 4.16}p] 57.57 ]
LIMESTONE -
core recov'rery 93% |
— 5.68}F 56.05 |
LIMESTCNE ]
core ‘recovery 100% 6.20L 55.53 n
LBc:ttom of hole ]
hf_! :L 50 J [
| WATER CONTENT PLATE
il */s TENEUR EN €AU PLAQUE
e ———
. 'ﬁzn‘mé :::’ﬂ::tl.& © | No.
b, Liomo Ly B o]
S nécurin el IV
o " REcurére LIMITE DE PLAsTicTE— O




£8 LTD. BASSOCIES LTEE
G ENGINEERS - INGENIEURS CONSEILS

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

GTTAWA CANADA e
ip SURFACE (ZERO DEPTH) 30 & June 2.86 | HOLE '
'?r:mt,ﬁun ZERO) 61.67 m oare May e s FORAGE Ne.
= See Plate No. 2 & Test Pit 86-12

N 224 E 47
iy ae— =Condoghcns
q - RO~ —Eensl-su-Geltvembing—
£ 2 - E
ii.g 2 DESCRIPTION o 2ot £ z R —
158 -1 - e k3 Chute Libra _ .. __DBrep
=23 § £z E ul Mo Cosing - Sans Tubage
i‘f "’ 3 E l’- g pu] 2 Sorre. . _Dio. Red
u&é ; s E g w Z -
-« Lt el Eel M ot tey Tt LN L YR
. = @round Surl'ueoEvauu du Sol H Coupediom au e Shenitiememttiiel

FILL sand & crushed

metal & ashes

stone with a trace of

el.o/

Q)

0.52 | 61.15

LIMESTONE

core recovery 54%

1.02 F60.65

LIMESTONE

core recovery 60%

— 2.52}L59.15

LIMESTONE

Lore recovery 91%

NREEENERENEARARREEN NS

B
i
b
-y
4]
Y

- recovery 85%

4,02 57.65

B ottom of hole

5.57| 56.10

F’Illl EENERNNEEANARENENRERNEN OTIOTOT

(=] !L [-l:] IJE
) T-'wn'rza CONTENT * | PLATE
% TENEUR EN EAU PLAQUE
NATURAL
NATURELLE ©| No.
LIQUiD LIMIT . ]
LIMITE OE LIOUIDITE -~ ‘5
PLASTIC LIMIT A
LIMITE DE PLASTICITE —~




SOIL PROFILE 8 TEST SUMMARIES

IE GENEST MIDDLEMISS

PROFiL SOUTERRAIN ET RESUME DES ESSAIS

ATES LTD. 8 ASSOCIES LTEE
ING ENGINEERS - INGENIEURS CONSEILS

Holland and Spencer

~ OTTAWA CANADA R
ROUND SURFACE {ZERO DEPTH) s 4.86 HOLE
{FROFONDEUR ZERO) 261'73 2 pargMay 30 & June 4, FORAGE Ne.
See Plate No, & Test Pig §§§2£:
N 198 E _g
4 a - . 2 . —Vanetont P Siirigaie ,
§ef Z|  DESCRIPTION Oy sor ES z € P —
s3 2 5 . . : & E 2 Chuts Libre . __ __Drep
:,E 3 o z E g l; MeCasing - Sans Tubage
é':‘: ; E E 15. d Borre . _Dia. Red
= o e —ﬂmﬂmm
— Ground SHrfanvanuu du Sol 0* 61 . 73] -srerecao o P R
FILL - topsoil -
< 0.20} 61.53 =
FILL - sand & gravel with =
a trace of ashes & metal —
dom of pit 0.80} 60.93 J. |
= atier .].ével J é BlLgdq [
1) o) 73 ]
LIMESTONE 2 =
core recovery 86% -
2.32F 59.41 . :4
LIMESTONE L |
core recovery 100% ]
3.82 }57.91 n
LIMESTONE )
core recovery 61% —
4.72 1 57.01 o
LIMESTONE u
Core recovery 94% =
L 5.80}F 55.93 ]
Bottom of hole —
o 25 1. J; 194 |
WATER CONTENTY FLATE
/e TENEUR EN EAU PLAQUE
NATURELLE © | Ne.
LiouIo LT .
¥ LIMITE DE LMWDITE E ‘ 6
PLASTIC LIMIT
— LIaiTE D pLasTierE— &




SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

OCIES LTEE
. INGENIEURS CONSEILS Holland and Spencer

A CANADA ___ SeaeB87
_%5‘13._!!1__ pare May 30, 1986 mm No.
Test Pit
N 60 E 00
z" OF s0IL 28 E : - :
DESCR'PTION oY soL E-E E E Morreow . __Hommer
x . 2 - a Chute Libra_ . __Brop
5 z E E w NaCauing - Sons Tubags
5 E £ ) 2 Barre Cia. Red
§: Eg | @ =
8 Ground Suﬁacllﬂlvuu du Soi 5 E 61.43 £ _W“”m R
FILL - topsoll 0.30[61.13 E
FILL - sand & gravel with -
some topsoil brick & [
concrete blocks with a —
little metal ashes & glass —
2.00459.43 -
LBcrl:tc:rn of pit on rock -
03 -
[+ 5w z =
3 |
5 / ) @ =
< // 0]
/] E: ]
A -
& =
o [
r 2 |
A 5 —
. 3 =
;9 =
A"
7 = —
by -
72 ]
A =
4
y 3 m
NT S _ ]
o A 1] ks 1og; |
WATER CONTENT * | PLATE
*4 TENEUR EN EAU PLAQUE
B sty O No.
4 SORE RECOVERY Lauin Lk i o}
.‘-';1' ._I RECUFERE’E , . LIMITE DE LIAUIDITE— 24
- EECOVERY - NoN RECUPERE ::-:rrvtlcu:|=3:ﬂc17i— &




T

SOIL PROFILE 8 TEST SUMMARIES

hosng GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES £SSAIS

r_ES\WHATES LTD. @ ASSOCIES LTEE
CONY ULTlNG ENGINEERS - INGENIEURS CONSEILS

Holland ans Spencer

- OTTAWA CANADA | Seaees
TIO ROUND SURFACE (ZERO DEPTH) . g HOLE
: 0:0: L ONDEUR ZERD) 61.37 m pAaTE __ May 30, 1986 . : No.
See Plate No. 2 :E&am&_
= Test Pit
N 9 E g0
: z.g' OF SoIL ] g E : 5% Somssnlins
i i !g: ~ DESCRIPTION . oo EE z : Martsew —— . _ Hammer
i E% g 21N 2 E§ '-g? h e e )
& él.i g é §§ : o = Barre Dia, Red
v &5 Ground Surfuco;mvuu du Sol 0 < 61.37 N _W N
FILL - topsoil B
—1 0.30 |-61.07 —
FILL - sand gravel &
topsoil with some brick n
metal concrete blocks -
1 wood glass & a little =
organic material —
L 1.85}59.52 —
Bottom of pit on rock —
3 —
3 -
:l —
) [~
U —
| 2 -
E K
;X —
a ||
z [
4 ]
]
® -
2 [
b [ |
o u
ﬂ u
( -
3 [ ]
a
L n
o 23| B8 I Ko |
WATER CONTENT PLATE
% TENEUR EN EAU PLAGUE
Netoseite O] No.
LIGUID LIWIT . E
kT 2s

LIMITE DE PLASTICITE~

T




- ]E GENEST MIDDLEMIS S ' SOIL PROFILE 8 TEST SUMMARIES

o b =PEly, T PROFIL SOUTERRAIN ET RESUME DES ESSAIS

G EnemEE;i - CZ‘:T[;?RS CONSEILS  Holland and Spencer
OTTA : SEAGRT

61.91 m pate May 26, 1986 HoLE o
See Plate No. 2 Te%st pit
N 90 E 30

o —rohlag-c= —Sondagegu—
£ 2 OF SoIL gk E —— ——
i P § ; DESCRIPTION ol 860 EI;. z £ Martow o e —
£§ : § . : 0 £ =] Ehuts LIbre _ . __Drop
458 .,E ;g a Eh] llncnlnq-mﬂiﬂn
L £z Pz uyz Barrs_____ _ _Dia. Red
g |ZE 8 | W=
- (i @round Surfucozﬂlvunlu Sol ° [ . c Wﬁnnmumn
0 61.91 -
FILL - sand & organic B
material with some ashes
brick broken rock &
"'-I'i boulders
El. 60.7Y —
f 2.05} 59.86
ottom of pit on rock

N}

B
Illll AEENINENEENENENERENERAR) NN AR BN R EEREERREREEE

L

WATER CONTENT " § PLATE
“% TENEUR £N EAU PLAQUE
NATURAL

MATURELLE o No.
LIoUiD LT .

LIMITE DE LIOWDITE— E

PLASTIC LiMIT A 28
LIMITE DE PLASTICITE —




ROSTIE GENEST M!D‘D LEMISS
IATES LTD. 8ASSOCIES LTEE

NSULTING ENGINEERS - INGENIEURS CONSEILS
; OTTAWA CANADA

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

SER 68+
®OUND SURFACE (2ERO DEPTH) 61.25 5
RO DEUR ZERO) s£J M pate _May 29, 1986 HOLE No.
" See Plate No, 2 RORAGE-
Test Pit
N 120 E 00
£ ] n Drssioree -Somdepren-
] —Eenui-su-Selssemeire—
5 =z OF S0IL ue £
i P '§ b DESCRIPTION oy gor E-g z e Mactem Hammer
gEe : g ’ : : B e Chate Libra_ __ _ __; Brop
‘::is v £ ;§ a g Me Casing - Sans Tubage
él.é ; % EE- i Barte—._ _ __ __Dia. Mad
3 CR @round Surface 4 Niveau du Sot .oa H 61.25 W .
-ELAL = CTushed srone 0.10F 61.15 F
FILL - sand gravel & ‘ -
topsoil with some brick
metal ashes & boulders a
& a little cloth & glass -
-~ L 1.95} 59.30 —~
Bottom of pit on rock E

LLLI

BN

\HRE

T

o LA AL L

WATER CONTENT " | PLATE
%= TENEUR EN EAU PLAQUE
NATURAL

MATURELLE ©[ Ne.
LIQUID LIMIT .

LIMITE DE LIQUIDITE ~—— B 27
PLASTIC LIMIT .

LIMITE DE PLASTICITE— é




SOIL PROFILE B TEST SUMMARIES

EROSTIE GENEST MIDDLEMISS

LA L A

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

SSOCIATES LTD. 8 ASSOCIES LTEE
NG ENGINEERS - INGENIEURS CONSEILS
L OTTAWA CANADA

301
i

Holland and Spencer

e StI8F
OF B 0 SURFACE (ZERO DEPTH) i
f.ﬁ:ronozun 2ERO} 62.95 m_ pare May 28, 1986 —HotE No.
== See Plate No, 2 . 'm.
. Test Pit
N 120 E 30
: —PRODae— —Sendugipe—
$ Z° OF S0IL g8 E i
;!5 E DESCRIPTION By soL E-E z E Mortesw . _ Mammer
§& ) et ’Q- ] €huts Libre D
as3 " = =< ———— = Drop
_-:!u - é =§ & g Ho Caning - Sens Tubage
2% . s s g aJ = Barre_____ . _Dio. Red
“F |53 N
= G @round Surface ; Niveou du Sol 0 2 62 .05 | -cous Wm“" P
= CruEhed StONE
= sSan grav_ﬁ—wtfﬁ‘e 0.10F-61.95 -
some ashes & a little ~
wood brick & topsoil ~
' 0.50 61.55 =
| medium dense coarse SAND [
& GRAVEL with some s
boillders up to 0.6 m dia.
A L 1.58} 60.47 -
f!‘: . Bottom of pit on rock [
| |
o 25 0 ? 156 |
WATER CONTENT PLATE
/s TENEUR EN EAV PLAQUE
:::ﬂ::tLE © No.
LIQUID LIMIT
LINITE DE LouDimé— L
PLASTIC L1MIT 28
LINITE DE pLasTciE— &




SOIL PROFILE & TEST SUMMARIES

EiéTlE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

ATES LTD. 8 ASSOCIES LTEE
TING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

Holland and Spencer

- SERBT
—r FACE (ZERQ DEPTH) 3 .
'E'“t%l:i:e':uuuﬂsun ZERO) ' 62.24 m parg  May 26, 1986 dﬂﬂtﬁ:ﬁ SRAGE No.
See PRlate Neo, 2 :
Test Pit
N 120 E 120
°. - —Protinger— =Ooadngoto— .
. W —Vene-Four- =Cooabao-Batonoorrra—
£ = OF SotL 8 E -
2! s DESCRIPTION DU SoL EE 2 E Woriew . Hemmer
' :’ E i ‘:‘ 5 ) : g' ='Q_ 2 Chuta Librs _____ _ _Brep
- _,-38 w E ;g a g Mo Casleg - Sans Tubags
! -E' é ; ; : g d E Berre . ___ _Dia.Ree
B b [T ™ -l PR o o
S -1 @round Surfueul Niveau du Sol 5 E 62.241 Sousermmmmrns PO S
FILL - sand & clay with —
some wood brick & —
concrete ~
—— —{ 1.70r 60.54 H
514 ORGANIC material =
r : 2,45 59.79
Z—Eoi:-t:om of pit on rock

L

e

. FIIH L I T I T LTI T

WATER CONTENT PLATE
s TENEUR EN EAU PLAGUE
NATURAL

NATURELLE @ | No.
LIGUID LT

LINITE 0E womorrE— O
PLASTIC LIMIT _A
LINITE DE PLASTICITE—

29




eSTIE GENEST MIDDLEMISS

'OCIATES LTD. 8 ASSOCIES LTEE
ﬂrULTING ENGINEERS - INGENIEURS CONSEILS

SOI. PROFILE BTEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

PLASTIC LIMIT A
LIMITE DE PLASTICITE —

WA CANADA
OTTA SEIEBF
SURFACE (ZERO DEPTH) .
%:ﬁﬁ:?rauoeun 1ERO) 61.74 m _ pare May 30, 1986 mmﬁeg No.
See Plate No. 2 p
Test Pit
N 150 E Q0
£ 26 OF SOIL i8 g E 2 : Samaniins
2 ;1 § . DESCRIPTION pU SoL Eg 5 E Martood — mee e — —_Hemmar
.__;E__: g3 a - z . E ] Chute Libre _ ___ __Drop
~g ¥ 18° |ug 3 E WoCasing - Sana Tubags
. £, - L= 4 = Barre — — ——._Dia. Red
w 3 zz g w2
s . w . Ground Surface Nivaay du Sol 0 H 61.74 W—Wm O am-au-Rislstensaor-Clositiomenibial
: FILL = CTUEned seone 175 10| 61.64 -
A FILL - sand gravel & :
topsoil with some brick —
& aghes & a little metal -
& glass -
1.25}F 60.49 C
L
LEot_.tom of pit' on rock _
N.T.S. -
-
=
Lo £ 8D 73 |
WATER CONTENT PLATE
% TENEUR EN EAU PLAQUE
NATURELLE O} Ne.
LiguID LT
LIMITE DE I.IGI.IIBITE— B 30




—————

cROSTIE GENEST MIDDLEMISS
8 ASSOCIATES LTD. aAssocué§ LTEE

" GONSULTING ENGINEERS - INGENIEURS CONSEILS
e OTTAWA CANADA

e

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN £T RESUME DES ESSAIS

Holland and Spencer

SraceF

OF GROUND SURFACE (ZERO DEPTH) May 28
‘pu 80L (PROFONDEUR ZERO) ;1.96 m pate _May 28, 1986 mm No.
' Test Pit
N 150 ¥ 30
| g .- Nens-TFostm —W e a
. 2 = OF $0IL we [3
i j1i | ;| DESCRIPTION 4o EE | oz R —
f;g -'.-E ? 5 ’ ;S' '.E E :::.l Libre _____ __Drep
:E =_E‘.' = E =g ﬁ 3 ung - Sons Tubage
[4 E i TR EE o Barrs_____ Dia. Red
- » < i JRA Fy - IElal
= o Ground Surface - Niveauy du Sol 5 3 61.96 z ¢
FILL = CW
0.10761.86
1 FILL - sand & gravel with -
some wood ashes metal &
brick £
1.00L60.96 o
hovel -
Eck removed by shove 1.14}60. 82 a
Bottom of pit on rock —

|
Al o
o 8 toc |
WATER CONTENT " | PLATE
% TENEUR EN EAU PLAQUE
NATURAL
NATURELLE © | No.
Liauio wmrr R
LIMITE DE LIQUIDITE — B
PLASTIC LIM)T 3 i

LIMITE BE PLASTICITE— a




McROSTIE GENEST MIDDLEMISS
| ASSOCIATES LTD. BASSOCIES LTEE

NSULTING ENGINEERS - INGENIEURS CONSEILS
] OTTAWA CANADA

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

SFIBTF

= :of' SMOUND SURFACE {ZERO DEPTH) i
P FONDEUR ZERO) B1.50m DATE v 26, 1986 HOLE
SRLUENO See Plate No. 2 B ) fi.
Test Pit
N 150 E 120
5 20' o —Vane-Taer— -
2 DESCRIPTION °F SOi- ¢E | E -
5; > x DU soL L 1 E £ Mortemd o Hemmer
- 58 a - 3 = =2 s
? it LR 3 W Coen e Toninn
.!.a.; . % ‘;, Eg d = Barre._ . ___ __Dio Red
. e @round Surfnul Niveou du Set - H = __,"“‘::":. o - BHhibPed
0 61.50 -
0 FILL - topsoil sand L
gravel bricks & pieces =
of wood —
at —*L _ 1.39 60.25 —
El. 60.29 OEGANIC material 1.6d 59.95 —
Bottom of pit on rocl% n
TS, ]
o L 5 / o
WATER CONTENT © { PLATE
%« TENEUR EN EAU PLAGUE
RATORELLE O | Ne.
LIGUID LT
LIMITE DE LiouiorTE — L
PLASTIE LIMIT 32
LINITE oF pasTicimi— &3




SOIL PROFILE B TEST SUMMARIES

'McR OSTIE GENEST MIDDLEMISS PROFIL SOUTERRAIN ET RESUME DES ESSAIS

SULT'ING ENGINEERS - INGENIEURS CONSEILS Holland and Spencer
: OTTAWA CANADA S 2.0

t OF SROUND SURFACE (ZERO OEPTH) 61.67 m ;
o EUR 2ER0) . DATE _May 29, 1986 -~ No.
0 T LA See Plate No. 2 RORAGE:
Test Pit

N 150 E 150

'r|——|

£ $ \ OF SOIL s 3
5f i DESCRIPTION Jf ot £ z = e —
- i § ' = = 2 Chute Libre ______ __brop
= 138 o !g é w Mo Couing - Sans Tubage
-!-.. A iz Ez o = Bores — — —__ _Dia. Rad
= § (13 2E [ Y T T s A
N @round Surfdce y Niveau du Sol 0 H 61.67 WW. e aitmcerirans
f’ﬂ—,——F'c-r-‘ﬁf%ea T 0.10} 61.57
FILL - topsoil & sand
with some broken rock
ashes metal & glass
1.8 60.87

[

Bottom of pit on rock

&
Ill[l L T T T T T I T T AT IT I TIT T P TTT e T T T i T T e

(] g B #
WATER CONTENT : PLATE
*/s TENEUR EN EAV PLAQUE
MATURAL .

NATURELLE © | Ne.
LIQUID LiT

LIMITE bE Liuomi— 5 2
PLASTIC LIMIT 3
UINITE OF PLasTieiTE— O




QSTIE GENEST MIDDLEMISS
JCIATES LTD. 8 ASSOCIES LTEE
LTING ENGINEERS - INGENIEURS CONSEILS

¥

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

. Holland and Spencer

OTTAWA CANADA
' E {ZERO DEPTH) 2687
IROUND SURFAC 62,37 y 28 HoLE
T el FDHBE“R ZERO) . I DATE Ma. 28 I 1986 N..
ey See Plate No, 2 = EORAGE:
I Test Pit
N 180 E 30
£ ] - Vanr-Faot- e e Sinasmten—
N 2 OF SoIL e €
§!§ l DESCRIPTION DU SOL E.g z £ e L R
; & E H 3 ’ ; - '.; 3 Chate Libra _ . __ __Drep
; =§§ w E EE g W Mo Coning - Sans Tubage
l i i % 5 £ é l.-u‘ = Borre . _Dia. Red
| , = il Ground:um:. Niveou du Sol ?)E 6237 |-sees ~Blvwas30smerthosrbirmnginiabor
SiE FILL = Sroened STane —— 1 ;10T 6o 27 5
FILL - sand gravel & N
topsoil with some ashes C
brick broken rock metal -
& wood -
LB 1.80 60.57 n
; ottom of pit on rock -
| |
i -
i )
: B
¥ ]
M-To s —red
-
0 zL 80 'J 0G|
WATER CONTENT PLATE
*/s TENEUR EN EAU PLAQUE
:::3::::.; @] No.
LIQUID LiMiT
LIMITE DE Licuiomé— [ 234
PLASTIC LIMIT
- LINTTE B pLasmicimE— &




SOIL PROFILE 8 TEST SUMMARIES

" McROSTIE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

| AASSOCIATES LTD. 8 ASSOCIES LTEE
\CONSULTING ENGINEERS - INGENIEURS CONSEILS Holland and Spencer

" OTTAWA CANADA _ SFQ687
Ty 710N OF GROUND SURFACE (ZERO DEPTH) ' HOLE-
' ﬂ:':;oson. (PROFONDEUR ZERO) —21.73 m _ pate May 30, 1986 EORAGE: No.
: See Plate No. 2 :
& Test Pit
N 180 E 82
] e e ORI
H = OF SOIL g8 E ‘
: A - DESCRIPTION 0 3o EE z e - m
E: 533 3 . 3 k2 Chuta Libra_ ___ __Drop
2 - _;-E .l, w E = § a ;1 MNsCasing - Sone Tubage
- 5 L é g E E E d > Barre .| Dio. Rud
o Bround surfoed: Niveau du Sei On 3 61,73 | -seus Wﬂl""" )
FILL - topsoll
— 0.20} 61.53 -
FILL - fine sand with a =
little metal & brick
L 0.70F B1.03 -
Bottom of pit on rock N
o zL 80 s f 160"
WATER CONTENT " | PLATE
*« TENEUR EN €AY PLAGUE
NaTURELLE — ©| Ne.
LIGUID LIMIT
LIMITE DE LiouoiTE— |
PLASTIC LIMIT 35
LIMITE OE PLASTICITE— A




MzROSTIE GENEST MIDDLEMISS
B ASSOCIATES LTD. 8 ASSOCIES LTEE
CONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

SOIL PROFILE & TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSALS

Holland ans Spencer

SFRBTF

e eNOUND SURFACE (ZERO DEFTH) . I sore
4y SOL {PROFONDEUR zsnoc:g ’ . 62.06 m. DATE May 29, 1986 EORAGE: No.
= Test Pit
E 110
: |2 oF soiL, s | e e e
[ W n -
’Eé": : DESCRIPTION OU SOL Eg E E Morteow —_________ Mammar
i:d g - E - Chote Libre _ ___ __ Drop
1E@ ¥ E 5 § A l;l Mo Casing - Sons Tubaye
El. . i_‘ H Ez -t = L e — Dia. Red
& 2 =3 ug w = :
. S Sround VSurl'uoz Niveou du Sol ?)", 62.06 | 'WW___
FILL - topsoil —
— 0.25 }61.81 —
FILL - fine sand |
— 0.50 F6l1.56
Eoose coarse SAND & —| 0.58r6l.48 —
|
GRAVEL -4 0.90|61.16 ]
medium dense sandy TILL -
with a few boulders up ]
to 0.45 m dia. —
— 1
- 2.30}59.76 o
LBot'I:om of pit on rock —
-
lf: 25 20 J toc |
WATER CONTENT © | PLATE
% TENEUR EN EAU PLAGUE
MATURELLE © [ No.
LIGUID LT
LINITE DE LioworrE—— G 16
PLASTIC LiayT
LINITE oF pLasTiCITE— &




N

" McROSTIE GENEST MIDDLEMISS

| g ASSOCIATES LTD. 8 ASSOCIES LTEE

| ZONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

SEALHT

#ioN OF 6ROUND SURFACE (ZERO DEPTH) .
'l%':;osoupnoronu:ua ZERO) 6l.14 m pate May 29, 1986 m:mm: No.
- See Plate No. 2 )
= Test Pit
N 210 E 6
5 2‘ OF SOIL g8 E < e e
H 4= y
g - § ) DESCRIPTION & " EE | z ¢ — —
A £Ef g z -1 Chuts Libre_____.__Orep
“S' _"ge w E fﬁ a ™ Na Cosing - Sans Tubope
% i. 23 L £ 5z Bosre.______ _Dia. Red
“ & (3% §8 | W= e
¢ A @round Surface y Niveau du Sol 0 H 61,14 —coupesas Ri we-Giantit =
| FILL = grushed stone 0.10_. 61.04
FILL - sand & gravel with -
some ashes broken rock
brick & metal [
LB l.00 60.14 —
ottom of pit on rock —
L
.L -
l 1] z oo
WATER CONTENT PLATE
% TENEUR EN EAU PLAGUE
MaTURELLE O | No.
LIGUID LIWIT
LIMITE OE LIQUIDITE ~— 3 37
PLASTIC LIMIT
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PROFIL SOUTERRAIN ET RESUME DES ESsals

Holland and Spencer

SEQeBF

: UND SURFACE {ZERO DEPTH) R
wo:o:“&noronozua ZERO) 62,38 paTe May 28, 1986 HOLE: No.
See Plate No, 2 FoRAGE:
Test Pit -
_ N 210 E 3%
£ z'. w i E W —;lill-l'I-llhun‘ﬂn—
OF SoIL ¥ .
& § ﬁ § ~ DESCRIPTION | o - Eg z e N
: i E§E i 823 E ' i ka2 Chate Libro_ ___ __Dreg
ﬁ 3 188 IuE 2s S ou e Casing - Suns Tunags
a3 5‘§ $3: E E az Saree — . Dia. And
« U Wi h -
m . Ground Surtace , Niveau du Sol oL 62. 38 | —cu =WL
i FILL - topsoil
0.30F62.08
FILL - sand & gravel
with some broken rock
brick metal wood glass
4 & topsoil ;
L 1.80[ 60.58 [
Bottom of pit on rock r
<5 [
% :
N.T.S n
—~
I—.,
[ !L L) e lm:
WATER CONTENT PLATE
* TENEUR EN EAU PLAQUE
NaToRELLE | No.
Liguo LiIMIT
LIMITE DE lelllnﬂ'ﬁ""'— E
PLASTIC LIMIT . 38
l.llll'r! DE FMSﬂEI“— é
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PROFIL SOUTERRAIN ET REsumE DES ESSAIS

Holland and Spencer

SFReBT
e SURFACE (ZERO DEPTH) ) SO
n"Sﬂz'i‘:l:l:E'ONDEUR ZERO) 61.73 m pate _ May 30, 1986 — =ornse- No.
i - S_e_g Plate NO. 2 — Test Pit
N 210 E 60
£ zd OF SOIL gé & ‘
i‘ § DESCRIPTION DU soL EE E £ Morteos e Meemer
1 E = _ 7. = 3 Ehuta Libr
£ii | z g3 e e |
."E 3 w B z E a l;l NeCasing - Sony Tubage
52‘; k. E E 3 Z = B . _Dio Red
af 132 3§ ions S0 amersrens emorynt
o L Ground Surfuclzmvuu du Sol 5: 61.73 Caupe/ 3n. - Riwione —mﬂ..;;;;;lﬂ—
FILL - crushed stone
0.25 (61.48 [
FILL - topsoil —
.P . 1 0.47 |-61.26
FILL - till with a trace L
of brick & metal 0.86 | 60.87 a
Bottom of pit on rock »

1T

HRA

§Il!l LI ITTT T LU TITTTTIOTT i T

UL

WATER CONTENT PLATE
*= TENEUR EN EAY PLAQUE
NATURAL .

watuneLe —— @ | No.
LI Limir i )

LINITE BE LiouiniTé—— 34
PLASTIC Linit

LIMITE OF pLAsTICITE— D
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Holland ang Spencer

SERAeSF

L

Bottom of pit on rock

Z

200 m

NITI Sa

60,72

T ND SURFACE (ZERO DEPTH) '
: %F'o:nt;:oronosun ZERO) 61.82 m oare _May 30, 1986 HOLE No.
- See Plate No. 2 EOusE
- Test Pit
N 210 E 82 _
5 g " i —anooom —;nl-:-lu-—-on-
. © =z OF SOIL -3 E
ié:.: 5 DESCR_'PTION DU soL Eg’ E E Morteow. . ___ ___ _ Mammer
s g a g - : .'g .i 2 Lhete Librs ___ _ __Dewp
i (4 =8 [ gy Mo Cony - ks Tabins
& '-; E 5 EE d = Barre . ____ _ Dia_Red
& o Ground Surl‘oecz Niveau du Sol BE 61.82 | caupirireiioemertucarSnensrtisiei—
FILL - topsoil
~— 0.20} 61.62 E
FILL - medium sand with =
a piece of concrete ] =
pipe & a trace of metal :
1.10

Tt

L]

LA TITTTT

LI1T

LLET

!

i

WATER CONTENT PLATE
“% TENEUR EN EAU PLAQUE
NATURAL

HATURELLE O | No.
Liaum LiMiT i

LIMITE DE LibuiorrE— L2 40

PLASTIC LiMIT

LIMITE 52 pLAsTICIE — D
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€5 LTD. 8 ASSOCIES LTEE
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Holland and Spencer

OTTAWA CANADA SEaeET
UND SURFACE (ZERO DEPTH) 61.71 m pare May 30, 1986 HOLE N
0 ZERO) e.
A See Plate No. 2 EORAGE
Test pit
N234 E 60
H z"- OF SOIL ¥ E £ 2 " Eea s vosiare
i; § DESCR'PT'ON DU soL z-g 5 E h’ﬂn.__._,_-___llq,n.u
~ ; [ E’ 3 . : l. 'q' 3 Chuts Libra______ _ _Drep
- T S ug ;§ o u NeCasing - Sana Tubage
‘i & - X : F 4 - - llrn_____._.._Iu Red
L H i 5 .2 =z
= " . @round Sllrfnuz Niveau du Sol 0 H 61.71{-coun ,'_"""__m'“""‘“""‘m_. — R, .
FILL - topsoil & sand [~
with a trace of metal [
brick & ashes T
L 0.75F 60,96 LS
Bottom of pit on rock -
NTS, -
=
|
o aL BD 7 £
WATER CONTENT PLATE
% TENEUR EN EAU PLAGUE
NATURELLE ©{ No.
Liquio Limit
LIMITE DE Liouiorr— LI
PLASTIC LiMiT 4"
LIMITE OE PLasmicimi— &
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OTTAWA CANADA

Holland and Spencer

e e
0 EORAGE:
N e Dlate No. 2 Test Pit
N 235 E 84

LBottom of pit on rock

H g OF SoIL 2 g E : .
3 | < DESCRIPTION or SOt £ | 2 e Mortee —_____ Hommer
i% H x . 2 2 e Chute Libis_ ____ _ |
S:2 3 =z - NocCasing - Sans Tadaye
35 “n 9 E £ £ S 2 Borre __ __ ___ _Dia. Red
$1 |&g TRIKE
3 -y Ground Surfucoz Niveau du Sol ; : 62,17 | —ceupsrrane fe Clasiomentitifni—
. FILL - topsoil : e
g &-20f 61,87 -
FILL - sand gravel & ‘
topsoil with a trace of —
brick & metal ]
I rot 61.07

L]

(:]

AU

)

FOT T T T T T

WATER CONTENT

s TENEUR EN EAUV
NATURAL . o
NATURELLE

LIouID LMy . o]
LIMITE DE LIGUIDITE—

PLASTIC LiMIT _A
LIMITE DE PLASTICITE—

PLATE
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] ..": e ENGINEERS - INGENIEURS CONSEILS Holland and Spencer

: OTTAWA CANADA = o
"@NOUND SURFACE (ZERO DEPTH) ' 62.11 m tosip. 30T, TSEE mL )
"Lxrnorouozun ZERO) —D2..1 M _ pATE r HOLL: o.
See Plate No, 2 mTest ek
N 240 E 115

5 . 3 DESCRIPTION DaolL §§ : =
i! ~ 5 ou soL B E E Mortems o Hammer
: 52 H é ol E ) Chuse Librs_ . _ _ _Brap
sz 2 . £ § E w Mo Casing - Sens Tubage
mE iz £g o S Berrs_.___ ____bila. Red
it |i: Ei | @ = o
= EN Ground Surfaelzﬂlvuu du Sol BE 62.11 | —=<e PWW_,
FILL - topsoil ‘
3 0.20 |F61.91
FILL - sand & gravel with
gome ashes brick wood
metal asphalt & glass
0.95 [ 61.16
boulders up to 0.6 m dia..
in dense sandy TILL
L ' 1.80 60.31
Bottom of pit on rock

NT.S,

T T T T I T T T T I T T o T o o T

o .L 1] .

WATER CONTENT " I PLATE
% TENEUR EN EAY PLAQUE
NATURAL .

NATURELLE - o No.

LIGUID LmIT
{ vemrrE DE LIGUIDITE—— B 43
PLASTIC LIMIT

LIMITE DE PLASTICITE— é




Holland and Spencer Avenues, Beech Foundry Site, Rock Elevations
McRostie Genest Middlemiss
June 6, 1984
(Report No. SF-2481)
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SULTING ENGINEERS NIEURS CONSEILS St S S
OTTAWA CANADA SF 248\
ELEVATION OF GROUND SURFACE (ZERO DEP . 3
NIVEAU DU SOL (PROFONDEUR ZERO) T} o DATE AL 1o EERAGE "0-
NOTES 2 (e¢. 206.4Y ) GEODETIE /7Y OF nomts AR 0¥ MolTHERT coRWEE OF 05 SPeRLy
GYROSCOPE GLDG. AT SHTHAETT coRWek or Frrtciyiic 73 Aa et TEST A L
7 - 8| g | Pve e TRk magung: Ema = FROBING OR— S ONDAGE DL
o = Sce F SOI =0 “VANE-FESF- ESSAl-At-MEtHINET
2 :'2« = £ Io5s DESCRIPTION DU§OL ea| . NO CASING
YN e T 556’ : L:l o 3 |MARTEAU----HAMMER| 5ANS TUBAGE
e 8 Eg| 2 s SsFas| S €8 § & |CHUTELIBRE---DROP|gaRRE.---- DIA. ROD
SN SR N I £3 52
SERY |Af S Fi|eE 5| i T | SLON/FOOTORSHEARSTRENGTH-IGE.
a2 = ;? S | Ground Surfccov Niveau du Sol °£ WM'W
o' 2os.2
i - fFrLl—
SHID | GRRAEE,
£ ASHES att7TH
F Some e, i
I =1 Wo aa’ G-MS:{ -
g 1 7 srex i
L | SeteH T wﬁm%
' L S'cfd'ﬁﬂié' 7 - — 6' L /99.2
&L 1972 BeozZos o~ pPr7 }
o Kook
’C
5
- i
o
L] — _rJ_ -
B WATER CONTENT PLATE
%TENEUR EN EAU rose No-
NATURAL G)
NATURELLE
R =nE MOULDED-RE MANIE tlﬁl”T”é B'EMEqumrré —0O
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PROFIL SOUTERRAIN ET RESUME DES ESSAIS

S EL ST

OTTAWA CANADA SF a%el
ELEVATION OF GROUND SURFACE (ZER PTH _
NIVEAU DU sOL (FROFONDEUR ZERo) <0 PEPTH) 2903.9 paTE_MAY "/’V st s No.
NOTES SEE Lefi7E A2 ISPy
EST
- & g FROBING—OR— SoNDAGE S |
- e -
eos | .. o |5ci| Z | DESCRIPTION OF SOIL 58 YANETFEST— SN E NET
E: ;":: ] Eu_- ..'E“‘.j-g’gg - Ll uf':-'_ § > |MARTEAU----HAMMER s}‘u%%sa'k“és
i-ﬁ H E& o 2] E gE“?i;- 2 €3| § ¢ |CHUTELIBRE---DROP|BARRE-----DIA. ROD
D= o By 0 = = - >
5;&.‘6" -EEM ;f¥ s _;‘E '§,§ ,ﬁz BLOWS/FOOT-OR-SHEAR-STRENSTHICSF.
it W 218 & | Ground Surface o Niveau du Sol |2 2 WWSH AETANCENY, Jerrena-
o=z, _5‘5'-'; R80T =37
[+ -1 -
SorD et s 7
E 1 So~»e 64197/ -
PETR L, Bk
AsHET F #RD
2 s L/989

R =nE MOULDED-RE MANIE

CORE RECOVERY
CR=ar orTE RECUPEREE

Bo77as? o, F/ 7_/

-

26'

WATER CONTENT
%BTENEUR EN EAU

NATURAL
NATURELLE

LIQUID LIMIT -
LIMITE DE LIQUIDITE

PLASTIC LIMIT

LIMITE DE PLASTICITE

0

—0

A
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‘4 OTTAWA CANADA SFaue\
TION OF GROUND SURFACE (ZERO DEPTH) =
RIVEAU DU SOL (PROFONDELR ZERG) Zo5.5 DATE MAY 1C, /70F FORAGE No.
NOTES SEE AATE Mo 2 7ESr A7 &
w0 H [ 4 scA| Z 2
§: 3°§~_ éiu. <2 Eg% e L L% 5 5 |MARTEAU----Hammer| sDIQ SARNS,
=: B2 g4 o950 s £3 § § |CHUTELIBRE---DROP gARRE--=--DIA. ROD
%gf&}‘gﬁz“‘gg'ﬁg;g EE 2 Z | Srows/rooToRSHEAR STRENSTHAGST
op L | £ | e g5 w t -
i, |V o % 213 5| Ground Surface - Niveau duSel |52 Coursrrree-op TRESITANCE Y, tc/pard-
| [ CercReTE SraE T lioie
—F7LL~
Sl & GEISEL
N ewr7H Soma wood 4, =
Lk ¥ Boaers £ock |, o | 202.0
ENESE
S ALY TrLL i
£8L197.7
Bo772m o F 217 f i
O PO K
it 3
3
e 3 . ~
I N "
r?‘l_ _ 'b\'- |
Il
i1}
: a |
17
] : WATER CONTENT PLATE
%TENEUR EN EAU L s "o.
NATURAL o
: NATURELLE——————————
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= & e _p—

OTTAWA CANADA SF2481
ELEVATION OF GROUND SURFACE (ZERO DEPTH HOLE
NIVEAU DU SOL (PROFONDEUR ZER ) : Zod./ paTE #2Y 76 /98¢ | Z0C e No.
5 SEE TR o P
NOTE . 72.57‘.0/7'4
N = 3 ¢ T 5 — PROBING-OR _ SONDAGEeU |
= - ® Scw K] “YANE-FEST ESSARU-MOUHAINEF
[N 0 T ST DESCRIPTION <o $a| . NO CASING
ax co| b EL £ £ 5‘6,3 e Wil 9 3 |MARTEAU----HAMMER| sANS TUBAGE
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BB 2ES TELOG 258 = 2 2 .
Ec w0¥ Ec c¥Xioes| & ¢ £ =
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| 38 1 @wr 75 22" & 5
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E ] op/ Lock —
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E R + ° T 3 zo' DESCRIPTION OF SOIL H ~NANE-FEST W
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& ASSOCIATES LTD. & ASSOCIES LTEE

OTTAWA CANADA
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