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1.0 INTRODUCTION

This report presents the results of the preliminary subsurface investigation carried out for the
proposed industrial development to be located at 3160 Carp Road, Ottawa, Ontario.

The purpose of the investigation was to identify the general subsurface and groundwater
conditions at the site by means of a limited number of boreholes and monitoring wells and, based
on the information obtained, to provide engineering guidelines and recommendations on the
geotechnical design aspects of the project, including construction considerations that could
influence design decisions.

This report is subject to the Conditions and Limitations of This Report, which follows the text of
the report, and which are considered an integral part of the report.

2.0 BACKGROUND

2.1 Project Description

The site consists of an about 22 hectare land parcel located at 3160 Carp Road in Ottawa,
Ontario. The site is currently undeveloped grassland with occasional small trees and alders; more
mature trees can be found along the northern and eastern border of the site.

The proposed industrial development at the site will consist of 13 blocks, with 11 blocks for
development, with sizes ranging from about 1.1 to 4.8 hectares in size. One of the proposed
blocks (block 1, located on the west corner of the site) was severed since the carrying out the
fieldwork.

Based on observations made on site during the fieldwork (in April 2023), a large stockpile of fill
material was being placed on the site. The stockpile at the time of the fieldwork had a height of
about 5 metres above the existing ground surface.

2.2 Previous Investigation

GEMTEC Consulting Engineers and Scientists Limited (GEMTEC) has completed a
hydrogeological investigation for the proposed development. The results were provided in the
following report:

e Report to Novatech Engineering Consultants Ltd., titled “Hydrogeological Investigation &
Terrain Analysis, Proposed Industrial Subdivision, 3160 Carp Road, Ottawa, Ontario”
dated July 10, 2020 (Report No. 64819.03).

As part of the hydrogeological investigation, 15 test pits, five boreholes with monitoring wells, and
four test wells were advanced across the site. The following should be noted about the test holes
advanced as pert of the previous hydrogeological investigation:
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e The test pit information was provided on Record of Borehole Sheets (in Appendix C of this
report) and are referred to as test pits in this report and on the site plan.

e The test wells on the Well Records are labelled as Test Well 1 of 4, 2 of 4, 3 of 4, and 4 of
4 and correspond to TW-1, TW-2, TW-3, and TW-4, respectively, on the Site Plan,
Figure 1.

e Boreholes 19-1 D and 19-1S, 19-3D and 19-3S, and 19-4S were advanced adjacent to
test wells TW-1, TW-3, and TW-4, respectively. No boreholes were advanced adjacent to
test well TW-2.

The subsurface conditions encountered in the previously advanced test pits and boreholes
consisted of topsoil over native deposits of silty sand to sandy silt, over weathered silty clay crust,
over glacial till. Some of the test pits and boreholes were advanced to practical refusal at depths
ranging from about 1.8 to 9.2 metres. The refusal likely occurred on cobbles and/or boulders
within the glacial till deposit or on the bedrock surface.

The depth to groundwater was measured on various dates at depths ranging from about 1.5 to
5.5 metres below the existing ground surface.

2.3 Site Geology

Published geology maps indicate the subsurface conditions at the site are composed of silty sand
and silty clay over glacial till. Bedrock geology maps indicate the bedrock in the area of the site
consists of limestone and shale of the Verulam formation. Drift thickness mapping indicates that
the bedrock is expected at depths ranging from about 3 to 15 metres, sloping down to the north.

The ground conditions encountered in the test holes during the previous investigation are
generally consistent with the surficial geology mapping for the area of the site.

3.0 METHODLOGY

The fieldwork for the current investigation was carried out between April 18 and 20, 2023. At that
time, 11 boreholes (numbered 23-01, 23-03, 23-04, 23-06, 23-07, 23-08, 23-10, 23-11, 23-13,
23-14, and 23-15) were advanced adjacent to the corresponding 18-series test pits, with the
exception of borehole 23-14, at the approximate locations shown on the Site Plan, Figure 1.

The boreholes were advanced using a track mounted drill rig supplied and operated by
CCC Geotechnical & Environmental Drilling Ltd. of Ottawa, Ontario. The boreholes were
advanced to depths ranging from 2.6 to 9.0 metres below the existing ground surface.

Standard penetration tests were carried out in the boreholes and samples of the soils encountered
were recovered using a 50 millimetre diameter split spoon sampling equipment. In situ vane
testing was carried out, where possible, in the boreholes to measure the undrained shear strength
of the silty clay.
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A well screen was installed in the overburden in borehole 23-07 to measure the groundwater
levels and for hydraulic conductivity testing. The groundwater level was measured on
April 27, 2023.

The fieldwork was supervised throughout by a member of our engineering staff who directed the
drilling operations, logged the samples and carried out the in-situ testing. Following the fieldwork,
the soil samples were returned to our laboratory for examination by a geotechnical engineer.
Selected samples of soil were tested for water content testing, Atterberg Limit testing, and grain
size distribution testing. One soil sample was submitted to an accredited laboratory for chemical
testing relating to corrosion of buried steel and concrete.

The borehole locations were selected and positioned at the site relative to existing site features
by GEMTEC personnel. The locations and ground surface elevations of the boreholes were
determined using high precision GPS survey instrumentation.

4.0 SUBSURFACE CONDITIONS

4.1 General

Descriptions of the subsurface conditions logged in the boreholes are provided on the Record of
Borehole Sheets in Appendix A. The results of the soil classification testing are provided in
Appendix B and on the Record of Borehole Sheets. The borehole records from the previous
investigations are provided in Appendix C. A summary of the measured groundwater levels is
provided in Appendix D. The results of chemical testing related to corrosion are provided in
Appendix E.

The following presents an overview of the subsurface conditions encountered in the boreholes
advanced during the current investigation. The results of the previous investigation are only
referenced below with respect to refusal depths, bedrock and groundwater levels.

It should be noted that the deposits of grey silty clay that were encountered in the test pits were
not encountered in the boreholes that were advanced adjacent to the respective test pits. The
soil descriptions described herein supersede the descriptions in the test pits advanced adjacent
to the current boreholes.

4.2 Fill Material Stockpile

At the time of the investigation, a stockpile of fill material was observed at the site, as shown in
Figure 1, with an approximate height of about 5 metres, based on the as surveyed top of stockpile
at about elevation 119 metres and the base of the stockpile at about elevation 114 metres.

No test holes were advanced through the stockpile, however, based on the observations made
on site during the fieldwork, the stockpile consists of rock fill.
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4.3 Topsoil

A layer of topsoil was encountered at the ground surface at all borehole locations with thicknesses
ranging from about 150 to 300 millimetres.

4.4 Silty Sand to Sandy Silt, and Sand

Native deposits of silty sand to sandy silt and sand with varying amounts of gravel and clay were
encountered below the topsoil in all the boreholes, with the exception of borehole 23-10. These
deposits are collectively referred to further in this report as silty sand. The silty sand to sandy silt
extends to depths ranging from about 0.8 to 3.4 metres below the existing ground surface. The
silty sand deposits also contain trace to some clay or silty clay seams at some locations.

Standard penetration tests carried out in the sandy deposits gave N values ranging from 1 to
21 blows per 0.3 metres of penetration, which reflect a very loose to compact relative density.

The results of a grain size distribution test carried out on one sample of the silty sand are provided
in Appendix B and summarized in Table 4.1.

Table 4.1 - Summary of Grain Size Distribution Testing (Silty Sand)

Sample
Depth Gravel (%) Sand (%) Silt (%) Clay (%)
(metres)

23-04 3 1.5t0 2.1 1 44 35 20

Borehole Sample

ID Number

The measured water contents of eight samples of the silty sand to sandy silt ranged between
about 21 and 35 percent.

4.5 Weathered Silty Clay Crust

Native deposits of silty clay were encountered below the silty sand in boreholes 23-01, 23-03,
23-08, 23-13, and 23-15. The full depth of the silty clay in the boreholes has been weathered to
a grey brown crust. The weathered crust extends to depths ranging from about 1.5 to 3.8 metres
below the existing surface grade.

Standard penetration tests carried out in the weathered silty clay gave SPT N values ranging from
2 to 8 blows per 0.3 metres of penetration, which reflect a stiff to very stiff consistency.

The results of grain size distribution testing carried out on one sample of the weathered silty clay
crust are provided in Appendix B and are summarized in Table 4.2.
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Table 4.2 - Summary of Grain Size Distribution Testing (Weathered Crust)

Borehole Sample Sample Depth

ID Number (metres) Gravel (%) Sand (%) Silt (%) Clay (%)

23-08 2 0.7t01.4 0 1 48 51

The results of Atterberg Limit testing carried out on five samples of the weathered crust are
provided on the Plasticity Charts in Appendix B and are summarized in Table 4.3.

Table 4.3 - Summary of Atterberg Limit Testing (Weathered Crust)

Borehole Sample Sample Depth Water Content

ID Number (metres) (%) = Al =
23-01 2 0.7to 1.4 27 33 15 18
23-03 3 1.5t0 2.1 27 30 15 15
23-08 3 1.5t0 2.1 56 30 16 14
23-13 3 1.5t0 2.1 30 27 14 13
23-15 5B 3.0t03.6 39 32 15 17

Based on the results of the Atterberg Limit testing, the samples of the weathered crust have a low
plasticity.

The measured water contents of seven samples of the weathered silty clay crust range from about
27 to 56 percent.

A sample of the weathered crust was tested in our laboratory to determine the Shrinkage Limit of
the silty clay at the site. The testing was performed in general accordance with ASTM D4943
(which was discontinued in 2017 by the ASTM Sponsoring Committee responsible for the
standard). The modified plasticity index (Pln) was also calculated for samples of the clay using
the following formula and the results of the Atterberg limits and grain size distribution testing
described previously:

Pln = Pl x (% passing the 425 micrometre sieve / 100).

A summary of the test and calculation results is provided in Table 4.4.
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Table 4.4 - Summary of Modified Plasticity Index

Borehole ID Shlr_ii’r‘r']‘ﬁge Plastic Limit Liquid Limit P'f‘ns(:ﬁty m::tlufé?tilr

/ Sample No. A (%) (%) (%) Index
23.01 /2 - 15 33 18 18
23.03 /3 i 15 30 16 16
23.08 /2 18 : : : :
23.08 /3 - 16 30 14 14
23.13/3 i 14 27 13 13
23-15 /5B i 15 32 17 17

4.6 Sand and Silt

A native deposit of sand and silt was encountered below the weathered silty clay crust in
borehole 23-08. The sand and silt has a thickness of about 0.8 metres and extends to a depth of
about 2.9 metres below the existing ground surface.

One standard penetration test carried out in the sand and silt deposit gave an SPT N value of
weight of hammer per 0.3 metres of penetration indicating a very loose relative density.

The measured water content of one sample of the sand and silt was about 33 percent.

4.7 Glacial Till

Native deposits of glacial till were encountered below the topsoil, silty clay, and/or sand and silt
deposits, where encountered, in the boreholes. The glacial till was not fully penetrated in the
boreholes, but was proven to depths ranging from about 2.5 to 9.0 metres below the existing
ground surface.

Glacial till is a heterogeneous mixture of all grain sizes, and at this site, the glacial till can be
described as silty sand to sandy silt, with varying amounts of clay and gravel to sandy silt and
clay with trace gravel. Although not directly encountered in the boreholes, the glacial till deposit
is known to contain cobbles and boulders.

Standard penetration tests carried out in the glacial till gave N values ranging from weight of
hammer to greater than 50 blows per 0.3 metres of penetration, which reflect a very loose to very
dense relative density. The higher blow counts likely represent the presence of cobbles and
boulders or the surface of the bedrock rather than the relative density of the glacial till.
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Two in-situ vane shear strength tests carried out in the silt and clay glacial till gave undrained
shear strengths of about 18 and 69 kilopascals. The undrained shear strengths measured in the
glacial till are not considered accurate, with the low shear strength likely taken through disturbed
soil and the high shear strength likely influenced by the amount of sand and gravel in the deposit.

The results of a grain size distribution testing carried out on one sample of the glacial till are
provided in Appendix B and summarized in Table 4.5.

Table 4.5 —- Summary of Grain Size Distribution Testing (Glacial Till)

Sample
B°rﬁ;‘°'e ﬁﬁmﬂ:’r Depth Gravel (%)  Sand (%) Silt(%) Clay (%)
(metres)
23-06 10B 701075 21 46 22 10
23-08 5 311032 2 27 35 35

The water contents of 29 samples of the glacial till range between about 4 and 35 percent.

4.8 Auger Refusal and Bedrock

Boreholes 23-06, 23-07, 23-08, 23-10, 23-14, and 23-15, from the current investigation
encountered practical auger refusal at depths ranging from about 2.6 to 8.5 metres below the
existing ground surface. Boreholes 19-1D, 19-3D, and 19-4S from the previous investigation
encountered practical auger refusal at depths ranging from about 5.6 to 9.1 metres below the
existing ground surface. Auger refusal may occur on cobbles and boulders within the glacial till
or on the bedrock surface.

Practical refusal to excavating was encountered in test pits 18-2, 18-3, 18-6, 18-9, 18-10, 18-11,
18-12, 18-13, and 18-14 at depths ranging from about 1.8 to 3.1 metres below the existing ground
surface.

Bedrock was encountered in the test wells at depths ranging from about 7.0 to 8.2 metres below
the existing ground surface. The depth to bedrock at the test well locations was inferred from the
drilling resistance and the drill cuttings.

A summary of the refusal depths and elevations from the current and previous investigation are
summarized in Table 4.6.
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Table 4.6 - Summary of Auger Refusal and Bedrock Depths and Elevations

Test hole ID Grou_nd Surface Depth to Refusal Refus_al/Bedrock
Elevation (metres) (metres) Elevation (metres)
BH 23-06 110.3 8.5 101.8!
BH 23-07 112.8 3.3 109.6
BH 23-08 110.3 4.4 105.8
BH 23-10 114.1 4.2 109.9
BH 23-13 111.7 4.02 107.62
BH 23-14 116.3 2.6 113.8
BH 23-15 111.5 5.0 106.4
BH 19-1D 115.8 9.2 106.6
BH 19-3D 115.2 6.5 108.7
BH 19-4S 117.1 5.6 111.5
TW-1 115.8 7.93 107.93
TW-2 112.8 7.6° 105.23
TW-3 115.3 7.0% 108.33
TW-4 117.3 8.23 109.13
TP 18-2 114.7 2.9 111.8
TP 18-3 113.1 2.4 110.7
TP 18-6 114.5 2.94 111.6*
TP 18-9 116.2 3.14 113.2¢
TP 18-10 1141 3.14 111.04
TP 18-11 111.6 2.34 109.44
TP 18-12 116.3 2.94 113.4*
TP 18-13 111.8 3.14 108.8*
TP 18-14 115.5 1.8 113.6
Notes:
1. Practical auger refusal was encountered in borehole 23-06 at a depth of about 8.5 metres below the ground
surface, however, an SPT advanced past auger refusal to a depth of about 9.0 metres below the existing ground
2. ;Lcj)rrf:r?:jl.e 23-13 encountered SPT refusal (not auger refusal). SPT refusal likely represents cobbles and
boulders, rather than the bedrock surface.
3. The depth to bedrock in the test wells is inferred from the drilling resistance and the drill cuttings.
4. Refusal to excavator advancement was encountered in test pits 18-6 and 18-9 to 18-13 on possible cobbles and

boulders within the glacial till.
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4.9 Groundwater Levels

Monitoring wells were installed in borehole 23-07 from the current investigation and boreholes
19-1D, 19-1S, 19-3D, 19-3S, and 19-4S from the previous investigation to measure the
groundwater levels. Four test wells were advanced at the site for pumping testing and
groundwater level measurements during the previous investigation.

The measured groundwater levels in the monitoring wells and test wells installed in the boreholes
are presented in Appendix D and the highest recorded groundwater levels in each monitoring well
are summarized in Table 4.7. The groundwater levels may be higher during wet periods of the
year such as the early spring or following periods of precipitation.

Table 4.7 - Summary of Groundwater Levels

Ground Surface Groundwater Depth Groundwater

Borehole ID Elevation (metres below Level Elevation
(metres) ground surface) (metres)
BH 23-07 112.8 2.8 110.0 Apr 23, 2023
TW 19-1 115.8 4.2 111.6 Aug 8, 2019
TW 19-2 112.8 1.5 111.3 Aug 8, 2019
TW 19-3 115.3 3.0 112.3 Apr 23, 2023
TW 19-4 117.3 3.9 113.4 Apr 23, 2023
BH 19-1D 115.8 4.6 111.2 Aug 8, 2019
BH 19-1S 115.8 Dry Dry Aug 6, 2019
BH 19-3D 115.2 2.9 112.3 Apr 23, 2023
BH 19-3S 115.3 3.0 112.3 Apr 23, 2023
BH 19-4S 117.1 4.6 112.5 Apr 23, 2023

4.10 Chemistry Relating to Corrosion

One sample of soil obtained from borehole 23-07 was sent to Paracel Laboratories for basic
chemical testing relating to corrosion of buried concrete and steel. The results are provided in
Appendix C and are summarized in Table 4.9.
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Table 4.9 — Summary of Corrosion Testing

Borehole 23-07

Parameter
Sample No. 5
Chloride Content (ug/g) <10
Resistivity (Ohm.m) 74.0
pH 7.74
Sulphate Content (ug/g) 68

5.0 RECOMMENDATIONS AND GUIDELINES

5.1 General

The professional services retained for this project include only the geotechnical aspects of the
subsurface conditions. The implications of possible surface and/or subsurface contamination
resulting from previous uses or activities of this site or adjacent properties, and/or resulting from
the introduction onto the site from materials from offsite sources are outside the terms of reference
for this report and have not been addressed.

5.2 Site Grade Raise Restrictions

The soil conditions across the site generally consists of silty sand over discontinuous deposits of
weathered silty clay crust over glacial till.

Based on the results of the subsurface investigation, the maximum thickness of any grade raise
filling should be limited to 1.5 metres above the existing surface grade. Higher grade raises may
be considered but should be reviewed by GEMTEC to confirm they are feasible.

5.3 Excavations

The excavations for the foundations will extend through topsoil and into the native deposits of
weathered silty clay crust, silty sand and/or glacial till. The sides of the excavations should be
sloped in accordance with the requirements in Ontario Regulation 213/91 under the Occupational
Health and Safety Act. According to the Act, the shallow native overburden deposits above the
groundwater level can be classified as Type 3 and, accordingly, allowance should be made for
excavation side slopes of 1 horizontal to 1 vertical extending upwards from the base of the
excavation. The sandy and till overburden deposits below the groundwater level can be classified
as Type 4 soils and allowance should be made for excavation side slopes of 3 horizontal to
1 vertical, or flatter.
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5.4 Groundwater Pumping

The groundwater level in the monitoring wells installed during the current and previous
investigations ranges from about 1.5 to 5.5 metres below ground surface (elevations ranging from
about 110.0 to 113.4 metres).

Groundwater inflow from the overburden deposits into the excavations should be limited, provided
that the excavations do not extend deeper than the groundwater levels. Excavations to limited
depths below the groundwater levels will require more dewatering effort but it should be feasible
to manage those inflows using typical construction dewatering methods.

If excavations below the groundwater level are required for the proposed buildings, an
Environmental Activity and Sector Registry (EASR) in accordance with Environmental Protection
Act Part Il may be required, depending on the depth and size of the excavation. Further details
could be provided as the design progresses.

It is noted that groundwater levels may be higher during wet periods of the year such as the early
spring or following periods of precipitation.

It is not expected that short term pumping during excavation will have any significant affect on
nearby structures and services.

5.5 Foundation Design

Based on the subsurface conditions which were encountered during the investigation, it is
considered that the proposed buildings could be founded on spread footings bearing on or within
the native overburden deposits. The topsoil and any fill material, if encountered, is not considered
suitable for the support of the proposed structures. Therefore, any fill or deleterious material, if
encountered, should be removed from the proposed building areas.

For exterior strip footings founded on or within the native, undisturbed deposits of the silty sand,
weathered silty clay crust, glacial till, or on a pad of compacted engineered fill above the native,
undisturbed soil should be sized using a geotechnical reaction at Serviceability Limit State (SLS)
of 100 kilopascals and a factored geotechnical resistance at Ultimate Limit State (ULS) of
250 kilopascals.

In areas where the underside of footing level is above the level of the native soil or where
subexcavation of soil is required, the grade below the proposed buildings could be raised with
granular material meeting Ontario Provincial Standard Specifications (OPSS) requirements for
Granular B Type Il. The granular material should be compacted in maximum 200 millimetre thick
lifts to at least 98 percent of the material’s standard Proctor maximum dry density value using
suitably sized compaction equipment. To provide adequate spread of load below the footings, the
granular material should extend at least 0.5 metres horizontally beyond the edge of the footings
and down and out from this point at 1 horizontal to 1 vertical, or flatter.
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Provided that the subgrade surface and engineered fill are prepared as described in this report,
the post construction total and differential settlement of the footings at SLS should be less than
25 and 15 millimetres, respectively.

For adjacent footings founded at different elevations, we recommend that the underside of the
adjacent lower footing not encroach within a zone extending 0.5 metres horizontally beyond the
underside of the upper footing and then down and out from this point at 1 horizontal to 1 vertical,
or flatter.

Given the level of information on the proposed structures available at this time, the above
recommendations should be considered to be preliminary. More detailed assessment of soil
bearing capacity and potential foundation settlements can be provided once further details of the
foundation design and structural configurations are known.

5.5.1 Seismic Site Class

Based on the results of the investigation, it is anticipated that the proposed foundations will be
supported on deposit of silty sand and/or glacial till or on a pad of engineered fill constructed on
the weathered silty clay crust, the sandy deposits, and/or glacial till.

Based on Table 4.1.8.4.A. of the 2012 Ontario Building Code, the seismic site class can be
determined based on the Average Standard Penetration Resistance or the Soil Undrained Shear
Strength. Based on the results of the standard penetration carried out as part of this investigation,
it is recommended that seismic Site Class D be used for the design of structures in the commercial
development.

The overburden deposits at this site are not considered to be potentially liquefiable during the
design seismic event.

5.6 Frost Protection of Foundations

All exterior footings should be provided with at least 1.5 metres of earth cover for frost protection
purposes. lsolated (unheated) footings that are located in areas that are to be cleared of snow
should be provided with at least 1.8 metres of earth cover for frost protection purposes.
Alternatively, the required frost protection could be provided by means of a combination of earth
cover and extruded polystyrene insulation. Further details regarding the insulation of foundations
could be provided, if needed.

5.7 Slab on Grade Support

The topsoil is not considered suitable for support of the slab on grade. To prevent long term
settlement of the floor slab, all organic material and any fill material, if encountered, should be
removed from below the proposed slab to expose the native overburden deposits.
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The grade within the proposed buildings could then be raised where necessary, with material
meeting OPSS requirements for Granular A and Granular B Type | or Il. The granular base for
the proposed slab on grade should consist of at least 150 millimetres of OPSS Granular A.

OPSS documents allow recycled asphaltic concrete and concrete to be used in Granular A. Since
the source of recycled material cannot be determined, it is suggested that any granular materials
used beneath the floor slab be composed of virgin material only for environmental reasons.

All imported granular materials placed below the proposed floor slab should be compacted in
maximum 200 millimetre thick lifts to at least 95 percent of the material’'s standard Proctor
maximum dry density value using suitable vibratory compaction equipment.

Underfloor drainage is not considered necessary provided that the floor slabs are above the
finished exterior ground surface level. If any areas of the buildings are to remain unheated during
the winter period, thermal protection of the slab on grade may be required. Further details on the
insulation requirements could be provided, if necessary.

The floor slabs should be wet cured to minimize shrinkage cracking and slab curling. The slab
should be saw cut to about 1/3 the thickness of the slab as soon as curing of the concrete permits,
in order to minimize shrinkage cracks.

Proper moisture protection with a vapour retarder should be used for floor slabs where the floor
will be covered by moisture sensitive flooring materials or where moisture sensitive equipment,
products or environments will exist. The “Guide for Concrete Floor and Slab Construction”, ACI
302.1R-04 should be considered for the design and construction of vapour retarders below the
floor slabs.

5.8 Backfill and Drainage

The native deposits at this site are frost susceptible and should not be used as backfill against
foundations. To avoid frost adhesion and possible heaving, the foundations should be backfilled
with imported, free-draining, non-frost susceptible granular material such as that meeting the
requirements of OPSS Granular A, or Granular B Type | or II.

Where the backfill will ultimately support areas of hard surfacing (pavement, sidewalks or other
similar surfaces), the backfill should be placed in maximum 200 millimetre thick lifts and should
be compacted to at least 95 percent of the material’s standard Proctor maximum dry density value
using suitable vibratory compaction equipment. Light walk behind compaction equipment should
be used next to the foundation walls to avoid excessive compaction induced stress on the
foundation walls.

Where future landscaped areas will exist next to the proposed structures and if some settlement
of the backfill is acceptable, the backfill could be compacted to at least 90 percent of the material’s
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standard Proctor maximum dry density value using suitable vibratory compaction equipment.
Where areas of hard surfacing (concrete, sidewalks, pavement, etc.) abut the proposed
structures, a gradual transition should be provided between those areas of hard surfacing
underlain by non-frost susceptible granular wall backfill and those areas underlain by existing frost
susceptible fill material to reduce the effects of differential frost heaving. It is suggested that
granular frost tapers be constructed from 1.5 metres below finished grade to the underside of the
granular subbase material for the hard surfaced areas. The frost tapers should be sloped at
1 horizontal to 1 vertical, or flatter. Further, we recommend that downspouts outlet in such a way
as to prevent saturation of soils below hard surfaced areas.

The frost susceptible native soils could be considered for foundation wall backfill purposes in soft
landscaped areas provided that a suitable bond break is applied to the surface of the foundations
to prevent frost jacking. A suitable bond break could consist of at least 2 layers of 6 MIL
polyethylene sheeting or a proprietary plastic drainage system. |t is also pointed out that the
native soils at this site can be impacted by changes in moisture content and this could affect the
ability to compact this material to the required density.

Perimeter foundation drainage is not considered necessary for a slab on grade structure provided
that the floor slab level is above the finished exterior ground surface level.

5.9 Roadway Construction

5.9.1 Subgrade Preparation

In preparation for roadway construction at this site, all surficial topsoil, fill material and any soft,
wet, disturbed, or deleterious materials should be removed from the proposed roadways. Any
subexcavated areas could be filled with compacted earth borrow.

Similarly, should it be necessary to raise the roadway grades at this site, material which meets
OPSS specifications for Select Subgrade Material or Earth Borrow may be used.

The select subgrade material or earth borrow should be placed in maximum 300 millimetre thick
lifts and compacted to at least 95 percent of the material’s standard Proctor maximum dry density
value using suitably sized vibratory compaction equipment. Prior to placing granular material for
the roadways, the exposed subgrade should be heavily proof rolled under suitable (dry) conditions
and inspected and approved by geotechnical personnel. Any soft areas evident from the proof
rolling should be subexcavated and replaced with suitable earth borrow approved by the
geotechnical engineer.

The subgrade should be shaped and crowned to promote drainage of the roadway granular
materials.

Truck traffic should be avoided on the native soil subgrade within the roadways especially under
wet conditions to prevent disturbance occurring.
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5.9.2 Pavement Design

If the roadway is to be used by light vehicles (cars, etc.), the following pavement structure is
recommended:

e 90 millimetres of hot mix asphaltic concrete (40 millimetres of Superpave 12.5 over
50 millimetres of Superpave 12.5 Traffic Level B), over

e 150 millimetres of OPSS Granular A base, over

e 300 millimetres of OPSS Granular B, Type Il subbase

If the roadway is to be used by heavy truck traffic, the following minimum pavement structure is
recommended:

e 120 millimetres of hot mix asphaltic concrete (50 millimetres of Superpave 12.5 over
70 millimetres of Superpave 19.0 Traffic Level B), over

e 150 millimetres of OPSS Granular A base, over

e 450 millimetres of OPSS Granular B, Type Il subbase

The above pavement structure assumes that the access roadway subgrade surfaces are
prepared as described in this report. If the subgrade surfaces become disturbed or wetted due to
construction operations or precipitation, the granular subbase thicknesses given above may not
be adequate and it may be necessary to increase the thickness of the subbase and/or to
incorporate a woven geotextile separator between the subgrade surfaces and the granular
subbase material. The adequacy of the design pavement thicknesses should be assessed by
geotechnical personnel at the time of construction.

If the granular pavement materials are to be used by construction traffic, it may be necessary to
increase the thickness of the granular subbase layer, install a woven geotextile separator between
the roadway subgrade surface and the granular subbase material, or a combination of both, to
prevent pumping and disturbance to the subbase material. The contractor should be made
responsible for their construction access.

The required thickness of the subbase materials will depend on a number of factors, including
contractor workmanship and schedule, contractor methodology, soil types and weather
conditions, and should be assessed by geotechnical personnel at the time of construction. In our
opinion, the preferred approach from a geotechnical point of view is to:

e Proof roll the subgrade conditions at the time of construction under the supervision of
experienced geotechnical personnel.

e Adjust the thickness of the subbase material and include a woven geotextile separator, as
required. Unit rate allowances should be made in the contract for subexcavation and
replacement with OPSS Granular B Type |I.
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5.9.3 Granular Material Placement

The pavement granular materials should be compacted in maximum 300 millimetre thick lifts to
at least 99 percent of the material’'s standard Proctor maximum dry density value using suitable
vibratory compaction equipment.

5.9.4 Asphaltic Cement

Performance graded PG 58-34 asphaltic cement is recommended for local roadways while
performance graded PG 64-34 asphalt is recommended heavy truck traffic, fire access, and
garbage collection, etc.

5.9.5 Transition Treatments

In areas where the new pavement structure will abut existing pavements (e.g., Carp Road), the
depths of the granular materials should taper up or down at 5 horizontal to 1 vertical, or flatter, to
match the depths of the granular material(s) exposed in the existing pavement.

5.9.6 Pavement Drainage

Adequate drainage of the pavement granular materials and subgrade is important for the long-
term performance of the pavement at this site. Where feasible, catch basins should be provided
with minimum 3-metre-long perforated stub drains which extend in at least two directions from
each catch basin at the pavement subgrade level. In addition, where catch basins are not feasible,
we recommend that swales or ditches be implemented to promote drainage around the road
surface areas. The granular base and subbase materials should be crowned and extend
horizontally to the ditches or swales. Where possible, the bottom of the