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GENERAL

The following changes are effective immediately and shall be incorporated in the Contract
Documents.

SPECIFICATIONS:

SPECIAL PROVISIONS

1.  Specification Section — 01100 — Provisional Items:
1. Additem 2.3 as follows:
“2.3 ITEM NO. P3 — APPLICATION OF ACRYLIC RESURFACER AND COLOUR
COATING

A Include in this provisional lump sum item all costs to supply and install two coats
of an Acrylic Resurfacer and three coats of a coloured coating system to the
entire Pickleball/Tennis Court Area as shown on drawing D-2 and as described in
section 02762.”

2. Section 02315 — Excavating, trenching and backfilling
1.  Add the following item:
“1.11 — Geotechnical Reports

A There was not a project specific geotechnical report completed for this
project, but the Town has completed geotechnical investigations on the
sites immediately north and south of the subject area. The following three
geotechnical reports from previous projects are being made available for
reference only:

.1 Geotechnical Investigation Proposed Prescott Arena — Lascelles
Engineering dated May 2019.

.2 Geotechnical Investigation Proposed Prescott Arena (Alternate Site) —
Lascelles Engineering dated December 2019

.3 Geotechnical Investigation Proposed Prescott Arena — Alternate Site
Northeast intersection of Sophia St. and Churchill Road West dated July
2020.”
2. Add the attached three referenced geotechnical reports to the end of section 02315.
3.  Add Section 02762 — Textured Acrylic Asphalt Surfacing (attached).
4.  Specification Section — 02762 Textured Acrylic Asphalt Surfacing
1. Modify Iltem 2.1 — Product as follows:
“1. Plexipave (ITF Category 3, Medium Pace) as supplied by California Products

Corporation and as supplied by Barber Sports Surfaces (905) — 475-1611 or
Ancaster Court Surfaces — (905) 648-4444

2. Sportmaster Acrylic Resurfacer and Sportmaster Picklemaster Colour Top Coat
as by Sportmaster Sport Surfaces and as supplied by ChrisSmith Canada Court
(613)738-3721.”
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DRAWINGS:

1. Drawing C1.1 — Site Servicing Plan

1.

Change Label on PECB?2 to read:
T/G - 92.22m

INV. N —-91.34m

INV. S —91.33m

INV. W —91.53m

2.  Drawing D-2 — Sports Court Details

1. Modify detail 1 — Tennis/Pickleball Courts — Layout Plan as per attached updated
drawing D-2.

QUESTIONS AND ANSWERS

Q1. Is the construction fence to remain erected throughout the winter months? Does the
construction fence require geofabric or privacy screening?

Al. No, it does not need to be maintained through the winter months nor does it require
geofabric or privacy screening.

Q2. For the storm drain, it appears that the sub-drain from the play-area is to be tied into
PECB2. Should this structure have three inverts? If so what is the NW INV and what is
the the T/G?

A2. Refer to changes made in this Addendum.

Q3. There are a number of items “NIC” when it comes to the sports equipment and benches.
Could we get a list of what the town is providing and what the contractor is providing? It
seems that basketball nets/post, tennis and pickle ball nets/posts/sleeves are all to be
supplied by the contractor but would like to confirm.

A3. The Town will be supplying and installing the 3-tier bleachers, player benches, soccer
goal/nets. The Town will be supplying the playground equipment for contractor
installation, as described on contract drawings. All other works described in drawings
and specifications to be completed by contractor.

Q4. Is there information on the playground that the Town is supplying? Is there instructions
as to what’s involved in assembling it? Do we know that the play structure is CSA
certifiable?

A4.  The senior play structure and swings was originally supplied by Little Tikes, and the
playground layout compliance was CSA certified. The supplier of the Junior equipment
is unknown.

Q5. Has the stock pile of material on site to be used been quantified?

A5.  This fill material was measured and used in determining the design elevations needed to

achieve a relatively balanced cut/fill.
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Q6. | see a note that the Town of Prescott is supplying the play equipment. Who is the
equipment manufacturer so we can obtain an installation quote?

AG. See answer A4.

Q7. Has a Geotechnical Investigation been completed for this project? If so, could you
please provide the report?

A7. There are geotechnical reports completed in the area, intended for other projects.
These reports are being made available for information purposes only via this
addendum.

Q8. Does the owner have a receiving site available to accept excess materials?

A8.  Yes, refer to drawing L-2. Surplus topsoil and fill can be stockpiled in Phase 2 lands.

Q9.  Will the AC be indexed on this project?

No.

Q10. The Details/Spec. calls for 47.6mm top rail (which is not typical) and they do not make
fittings that fit that diameter of pipe. The standard diameter of top rail is 42.8mm. Can
42.8mm can be used?

Al10. 42.8mm top rail can be used.

Q11. The Details/Spec. calls for 1-3/4” x 6 gauge Galvanized mesh. The price of this mesh will
be extremely expensive and our supplier is checking to see if they have a machine that
can weave it. The standard chain-link mesh is 2“ x 9 gauge. Can you please confirm if
this would be acceptable?

All. 6 gauge mesh is required as specified.

END OF SECTION
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PART 1 - GENERAL
1.1 General Requirements
A The General Requirements, Bid Form, Instructions to Bidders, Bid
Policies, Special Provisions, The Agreement and the Contract
Drawings shall form part of this specification in the same manner
as if they were recited in full herewith.
2 Refer to other Specifications in these Documents to determine
their effect upon the work of this section.
1.2 Work Included
A The Contractor is to supply all necessary labour, materials, tools,
services and incidentals to supply and install the specified
textured acrylic asphalt surfacing as shown on the drawings and
as specified herein.
1.3 Related Sections
A Section 02740 — Asphalt Paving
1.4 References
A National Asphalt Paving Association (NAPA)
2 American Sport Builder Association (ASBA)
3 Pickleball Canada
4 Tennis Canada
5 International Tennis Federation (ITF)
1.5 Quality Assurance

A

Surfacing shall conform to the guidelines of the ASBA for
planarity.

All surface coating products shall be supplied by a single
manufacturer.

The Contractor shall record the batch number of each product
used on the site and maintain it through the warranty period.

The Contractor shall provide the inspector, upon request, an
estimate of the volume of each product to be used on the site.

The installer shall be an authorized applicator of the specified
system.
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.6 The manufacturer's representative shall be available to help

resolve material questions.
1.6 Installer Qualifications

A Installer shall be regularly engaged in construction and surfacing
of acrylic tennis courts, play courts or similar surfaces.

2 Installer shall be an Authorized Applicator of the specified surface
system.

1.7 Submittals

A Provide manufacturer’s specifications for components, color chart
and installation instructions.

2 Provide Authorized Applicator certificate from the surface system
manufacturer.

3 Provide ITF classification certificate for the system to be installed.

1.8 Site Examination

A Verify all site conditions which may affect the performance of this
section.

2 Report in writing all conditions which may adversely affect the
work of this section.

3 Commencement of work implies acceptance of all surfaces and
site conditions. No claims for damages or extras after
commencement of the work will be accepted, except where such
damages or extras are due to conditions which could not be
determined prior to construction.

1.9 Protection

A Protect and maintain completed paving from time of installation
until acceptance of work.

2 Keep areas clean and neat at all times.

3 Project must comply with Health and Safety, WSIB, Ontario Traffic
Control Plan, and a Registered Notice of Project.

1.10 Warranty

A

The Contractor shall warranty all material and workmanship for a
period of two (2) years from the date of Preliminary Acceptance /
Substantial Performance.
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PART 2 - PRODUCTS

2.1 Product

PART 3 - EXECUTION

Plexipave (ITF Category 3, Medium Pace), or approved equal.
Colours to be as noted on drawings.
Manufacturer:

California Products Corporation

150 Dascomb Road

Andover, Massachusetts 01810 USA
(800) 225-1141

Barber Sport Surfaces

P.O. Box 3091

Markham, Ontario L3R 6G4
(905) 475-1611

Ancaster Court Surfaces
1412 Plains Road West
Burlington, Ontario L7T 1H6
(905) 648-4444

3.1 Weather Limitations

A

3

Do not install when rainfall is imminent or extremely high humidity
prevents drying.

Do not apply unless surface and air temperature are 10°C and
rising.

Do not apply if surface temperature is in excess of 60°C.

3.2 Preparation for Acrylic Color Playing System

A

Clean surfaces of loose dirt, oil, grease, leaves and other debris in
strict accordance with manufacturer’'s directions. Pressure
washing will be necessary to adequately clean areas to be coated.
Any areas previously showing algae growth shall be treated with
Clorox bleach or approved product to kill the organisms and then
be properly rinsed.

Holes and Cracks: shall be cleaned in a suitable soil sterilant, as
approved by the Consultant, shall be applied to kill all vegetation
14 days prior to use of patching mix according to manufacturer’'s
directions.
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Depressions: depressions holding enough water to cover a five
cent piece shall be filled with patching mix, as per manufacturer’s
recommendation. The contractor shall flood all the courts and then
allow drainage. Define and mark all areas holding enough water
to cover a nickel. After defined areas are dry, prime with tack coat
mixture of 2 parts water and 1 part patching mix. Allow tack coat
to dry completely. Spread patching mix true to grade using a
straight edge (never a squeegee) for strike off. Steel trowel or
wood float the patch so that the texture matches the surrounding
area. Never add water to mix. Light misting on surface and
edges to feather in is allowed as needed to maintain work ability.
Allow to dry thoroughly and cure.

No work from this stage on shall commence until an inspector has
accepted the surface.

Filler Course: Filler course shall be applied to the clean underlying
surface in one application to obtain a total quantity of not less than
.06 gallon per square yard based on the material prior to any
dilution. Acrylic filler course may be used to pre-coat depression
and crack/hole repairs to achieve better planarity prior to fill
course application.

1. On new asphalt, two coats of acrylic filler course shall be
used to properly fill all voids in the asphalt surface.

2. Mix the ingredients thoroughly using accepted mixing
devices and use a 70 Durometer rubber bladed squeegee
to apply each coat of acrylic filler course as required.

3. Allow the application of acrylic filler course to dry
thoroughly. Scrape off all ridges and rough spots to any
subsequent application of acrylic filler course or
subsequent cushion or color surface system.

3.3 Application of Acrylic Color Playing Surface

A

All areas to be color coated shall be clean, free from sand, clay,
grease, dust, salt or other foreign matters. The Contractor shall
obtain the Consultant’s approval prior to applying any surface
treatment.

Blend color base and acrylic color playing surface with a
mechanical mixer to achieve a uniform mixture.

Application shall be made by 50 durometer rubber faced
squeegees. The mixture should be poured on the court surface
and spread to a uniform thickness in a regular patter.

A total of 3 applications shall be made to achieve a total
application rate of not less than .15 gal/sy. No application should
be made until the previous application is thoroughly dry.
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34 Line Painting
A Line shall be 2" wide unless otherwise noted on the drawings.
Lines shall be carefully laid out in accordance with applicable
guidelines and details. The area to be marked shall be taped to
ensure a crisp line. The line paint shall have a texture similar to
the surrounding play surface. Application shall be made by brush
or roller at the rate of 150-200 sg./gal.
3.5 Protection
A Erect temporary barriers to protect coatings during drying and
curing.
2 Lock gates to prevent use until acceptance by the Consultant.
3.6 Clean Up
A Remove all containers, surplus materials and debris. Dispose of
materials in accordance with municipal, regional and provincial
regulations.
2 Leave site in a clean and orderly condition.

END OF SECTION
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Sports Court - Colour Playing Lines:

1. All line widths shall be sport specific and as
identified on the drawings.

2. Line paint shall be Plexicolour Line Paint or
approved equal.

3. Line paint shall be:

3.1. Suitable for use over asphalt or tar emulsion
surfaces including slurry coats.

3.2. 100% acrylic emulsion type containing no
alkyds, butadiene styrene, or vinyls, and
shall be diluted with water only.

3.3. Suitable for application by brush or roller.

4. All materials used in the paint shall be of good
commercial quality entirely for the purpose
intended under normal use.

5. The Contractor shall verify all site conditions and
report (in writing) to the Client Representative all
conditions that may adversely affect the work.

6. Asphalt surface preparation shall be as per the
manufacturer's requirements.

7. Lines shall be carefully laid out in accordance with
applicable guidelines and details.

8. Install materials as per manufacturer's
instructions.

9. Protect and maintain completed work from time of
installation until acceptance of the work.

10. Remove all containers, surplus materials and debris.
Dispose of materials in accordance with municipal, regional
and provincial regulations.

1. 108.30.2024 | Issued for Tender JJ
1.1 07.31.2024 | Issued for Client Review JJ
No| Date Revisions By

This drawing, as an instrument of service, is provided by, and is the
property of The MBTW Group. The contractor shall check and verify all
dimensions and report all errors and omissions to the Landscape
Architect whose seal is affixed to this drawing before proceeding with the
work. This drawing is not to be scaled.
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NOTES:

1. CONTRACTOR TO PROVIDE THE FOLLOWING EQUIPMENT FOR EACH COURT:
.1. 2 NET POST SOCKETS/SLEEVES WITH CAPS/PLUGS
. 2 SINGLES STICKS (75mm ¢ MAX)
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1.1
1.2
1.3. 2 NET POSTS (1067mm HT.)
1.4
1.5

2. POSTS WITH SLEEVE TO BE MODEL SE-DS-63051 (ROUND / BLACK) BY SPORTS
SYSTEMS CANADA OR APPROVED EQUAL.
3. GROUND SLEEVES TO BE MODEL SE-DS—63171 (2—7/8" DIA.) BY SPORTS SYSTEMS

CANADA OR APPROVED EQUAL.

4. NETS TO BE MODEL TN-30 (SE-DS—30029) BY SPORTS SYSTEMS CANADA OR
AFPPROVED EQUAL. NET TO BE 1067mm HT. AT SIDELINES AND 914 AT CENTRE WITH

A MESH SIZE OF 45-50mm MAX.
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8. ALL COMPONENTS TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S

INSTALLATION INSTRUCTIONS.
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1 INTRODUCTION

The Town of Prescott, through a consulting agreement with EVB Engineering Ltd. (EVB),
retained the services of Lascelles Engineering & Associates Ltd. (Lascelles) to conduct a
geotechnical investigation for a proposed new arena to be constructed on a vacant piece of land

fronting Sophia Street within the Town’s industrial park.

The purpose of the investigation was to identify the subsurface soil and groundwater conditions
within the proposed project area by means of a limited number of test pits and boreholes, and
based on the factual information obtained, provide preliminary guidelines on the geotechnical
engineering aspects of the design of the proposed foundations and roadways, including

construction considerations which may influence the said design.

Should there be any changes in the design features, which may relate to the guidelines
provided in the report, Lascelles Engineering & Associates Ltd. should be advised in order to

review the report recommendations.

2 PROJECT AND SITE DESCRIPTION

The site under consideration is located within the western portion of the Town of Prescott and

within its industrial park. Refer to Figure 1 for location.

The site is currently vacant, has no civic address and fronts Sophia Street. The property has an
irregular rectangular shape being about 180m wide (east-west) by 190m deep (north-south) for
an approximate surface area of 3.42ha (8.45acres). The site is fairly flat and low lying with
some areas lacking surficial drainage. It is covered with overgrown wild grasses along with

scattered shrubs and trees.

Lascelles Engineering & Associates Ltd.
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Figure 1: Site Location

Site —2_/

f
Google

It is our understanding that the project will consist of the construction of an arena having a total
surface area of about 4,410m?. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. Access lanes and a large parking area are also proposed. The
said building will be serviced by municipal water and sewers. A preliminary concept plan

prepared by EVB is presented as part of Figure 2.

3 PROCEDURE

The fieldwork for this investigation was carried out in two (2) phases; a preliminary investigation
and a detailed investigation. The preliminary investigation was performed on December 05,
2018 and consisted of digging eight (8) test pit (TP-1 to TP-8) to establish the surficial soil and
groundwater conditions across the property of the arena location. The approximate locations of
the test pits were plotted on a Google Earth aerial photograph and are presented in Appendix
A. Prior to any fieldwork, the test pit locations were cleared for the presence of any

underground services and utilities.

Lascelles Engineering & Associates Ltd.
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Figure 2: Preliminary Site Plan

The test pits were completed using a backhoe operated by Ken Miller Excavating. The test pits

were taken to depths of 2.74 to 3.66m below ground surface (bgs). Upon completion, the test
pits were backfilled with the excavated overburden materials and lightly compacted. The
fieldwork was supervised throughout by a member of our engineering staff who monitored the
digging of the test pits, coordinated the testing of the materials and logged the subsurface
conditions encountered at each location. Sampling of the overburden materials encountered in
the test pits was carried out by means of grab samples taken either directly from the excavation
walls or from the bucket of the excavator.

Standpipes were installed in four (4) of the test pits prior to backfilling them to measure the
static groundwater level in the area. The standpipes consisted of 25mm diameter PVC piping
that were slotted and placed within the overburden prior to backfiling them. The standpipes
were used strictly to establish the static water level of the overburden water table.

Lascelles Engineering & Associates Ltd.
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Upon assessing and reviewing the preliminary findings, it was concluded that a more detailed
investigation was required to establish the deeper soil deposits as well as the depth of the
bedrock. Consequently, a borehole drilling program was established. The detailed investigation
was carried out between February 20 to 22, 2019, where six (6) boreholes were drilled on the
property of the arena; which are referred to as BH-14 to BH-19. The approximate locations of
the boreholes were plotted on a Google Earth aerial photograph and are presented in Appendix
A. It is noted that BH-1 to BH-13 were part of a separate investigation carried out on the
road/street leading up to the proposed arena and the future municipal services, and therefore,

will be presented in a separate report.

The boreholes were advanced using a track mounted drill rig equipped with continuous flight
hollow stem augers supplied and operated by George Downing Estate Drilling Inc. A “two man”
crew experienced with geotechnical drilling operated the drill rig and equipment. The boreholes
were advanced by auguring through the overburden down to auger refusal over the inferred

bedrock encountered between 14.78m to 17.22m below ground surface (bgs).

Sampling of the overburden materials encountered in the boreholes was carried out at regular
depth intervals using a 50mm diameter drive open conventional split spoon sampler in
conjunction with standard penetration testing (“N” value). In addition, field vanes were

conducted on the cohesive soil encountered.

All soil samples collected from test pits and boreholes were placed and sealed in plastic bags to
prevent loss of moisture. The recovered soil samples collected were classified based on visual
and tactile examination and the results of the in-situ testing (standard penetration test and field

vane).

Upon auger refusal, BH-16 was were further advanced by core drilling techniques using an NQ-
size (@47.7mm) double-tube wire line core barrel from 14.78m to 16.23m bgs in order to confirm
the bedrock. The recovered cores were visually described, measured and placed in core boxes

for further identification and observation by our geotechnical engineer.
The fieldwork was supervised throughout by a member of our engineering staff who supervised

the digging of the test pits and the drilling of the boreholes, coordinated the testing of the

materials, cared for the samples collected and logged the subsurface conditions encountered at

Lascelles Engineering & Associates Ltd.
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each location. All soil and rock samples were transported to our office for further examination
by our geotechnical engineer. All samples collected during this project will be kept in storage for
a period of six (6) months at which time, they will be disposed of, unless a written or verbal

notice is received, requesting otherwise.

All boreholes were surveyed and located using a GPS (Global Positioning System) receiver
using NAD 83 (North American Datum). An elevation survey of the test pits and boreholes was
also conducted using a laser level and referenced to a temporary benchmark given to the top of
flange of the fire hydrant located on the west side of Sophia Street fronting the southwest corner

of the site under investigation; assumed elevation 100.00m (refer to location in Appendix A).

4 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS

4.1 General

A review of the surficial geology maps for this area suggests that the site would be within
transitional geological units consisting of Champlain Sea Sand gradually changing northerly to

Champlain Sea Clay.

The Champlain Sea Sand is described as uniform buff sand, commonly reworked by wind into
dunes, while the Champlain Sea Clay is described as blue-grey clay, silty clay to silt, which is
locally overlain by thin layer of sand. The drift thickness within this area varies significantly to
shallow bedrock increasing in depth northerly to more than 20m. The bedrock for this area
consists of either the March Formation (southern portion) or the Oxford Formation (northern
portion). In this area, the March is described interbedded sandstone, dolostone and sandy

dolostone, while the Oxford formation is described as dolostone.

The subsurface conditions encountered in the test pits and boreholes were classified based on
visual and tactile examination of the materials recovered from the test pits and boreholes and
the results of the in-situ testing and field observations. The soil descriptions presented in this
report are based on commonly accepted methods of classification and identification of soil
employed in geotechnical practice. Classification and identification of soil involves judgement
and Lascelles does not guarantee descriptions as exact, but infers accuracy to the extent that is

common in current geotechnical practice.
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The subsurface soil conditions encountered at each borehole location are given in the Test Pit
and Borehole Logs presented in Appendix B. These logs indicate the subsurface conditions
encountered at specific test locations only. Boundaries between zones on the logs are often not

distinct, but are rather transitional and have been interpreted as such.

4.2 Topsoil

Topsoil was encountered in all test pits and boreholes conducted across the site. The thickness
of the topsoil was measured to be 150mm to 610mm and is described as dark brown sandy

loam. The topsoil was found resting over sand-silt deposit in all test pit and borehole.

The material classified as topsoil was based on colour and the presence of organic materials
and is intended as identification for geotechnical purposes only. This does not constitute a

statement as to the suitability of this layer for cultivation and sustaining plant growth.

4.3 Sand-Silt Deposit

A sand-silt deposit was encountered in all test pits and boreholes conducted on this property.
The composition of deposit varies with depth and generally starts with a sand layer at the
surface, which is described as uniform, fine grained with some silt to silty. It is brown in colour
near the surface with some reddish oxidation stains, and becomes greyish brown with depth.
The sand become progressively more silty with depth and changes to a silt-sand mixture (silty
sand to sandy silt) and starts to contain trace to some clay. The silt and clay content continue to
increase with depth and the deposit changes to silt and eventually clayey silt on approaching to

the clay stratum. Thin beds and horizons of pure sand or silt are also found within this deposit.

The soil layer was found to be in a compact to loose state with some areas being in a very loose
state. Finally, the deposit was found to be moist to wet and very sensitive below the water
table. Several samples of this soil unit were submitted for laboratory testing, which included
gradation and hydrometer analysis. The following Table 1 presents a summary of the analysis

results, while the laboratory reports are presented in Appendix C.
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Table 1: Laboratory Analysis Summary — Sand-Silt
Test Pit Sample # Depth Percent for each soil gradation
Boraenl‘-jlole (m) Gravel Sand Silt Clay
(%) (%) (%) (%)
TP-3 S2 3.60 0 37.1 62.9
TP-7 S1 0.90 0 83.7 16.3
BH-14 SS3 3.0-3.6 0 37.1 62.9
BH-18 SS-2 1.5-2.1 0 58.7 41.5
BH-19 SS-6 3.8-44 0 38.6 61.4
BH-14 SS5 6.1-6.7 0 1.20 52.8 46.0
BH-17 SS4 45-52 0 11.8 74.2 14.0

The samples would be classified as SP-SM (poorly graded sand to silty sand to silt-sand
mixture) to SM-SC (silt-sand to clay-sand mixture) as per the unified classification system. All
test pits were terminated within this deposit, however, the boreholes established that this

deposit extends 6.09m to 7.62m bgs and rests over a clay deposit.
4.4 Clay

A clay deposit was found underlying the sand-silt layer in all boreholes. It is described as silty,
with traces of sand, grey in colour and with very stiff to hard (Cu. greater than 110 kPa — over-
consolidated) consistency and of low plasticity. Several samples of the clay unit were submitted
for laboratory analysis that consisted of hydrometer and Atterberg Limits. The hydrometer was
carried out on a sample collected from BH-18 (SS9) between the depths of 12.2m and 12.8m
bgs. The analysis revealed that the clay contains no gravel, 1.7% of sand, 36.3% of silt and
62% clay. The Atterberg limits test indicates that the clay samples have a liquid limit varying
between 30.4 and 40.9 percent, a plastic limit varying between 17.0 and 20.0 percent and the
plasticity index varies between 13.3 and 20.9 percent. The clay is classified as low plasticity
clay (CL) as per the Unified Soil Classification System. The clay layer was found to extend to
13.7m to 16.7m bgs and rest over a glacial till deposit in all boreholes. A summary of the
Atterberg Limit results and Hydrometer analysis is presented in Table 2 below, while the

laboratory reports are presented in Appendix C.
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Table 2: Laboratory Analysis Summary — Clay

Moisture content (percent)
Borehole Sample # Depth (m)

Liquid limit Plastic Limit Plasticity Index

BH-14 SS-106 13.7-14.3 30.4 17.0 13.3
BH-18 SS-5 6.1-6.7 40.9 20.0 20.9
Percent for each soil gradation

Borehole Sample # Depth (m)

Gravel Sand Silt Clay
(%) (%) (%) (%)
BH-18 SS9 12.2-12.8 0 1.7 36.3 62.0

4.5 Glacial Till

A thin deposit (0.25m to 1.52m thick) of glacial till was encountered in all boreholes mantling the
bedrock. The till was described as sandy to clayey with some gravel. It is grey in colour, in

compact to dense state and wet.

4.6 Bedrock

Auger refusal over bedrock was encountered in all boreholes between the depths of 14.78m
and 17.23m bgs. The bedrock was cored in BH-16 (1.45m run) to confirm the quality of the
rock, which is the shallowest refusal obtained. The bedrock is described a light grey sandy
dolostone. The bedrock is relatively sound with very little weathering observed at its surface.
The rock core recovery was measured to be 96%, while the Rock Quality Designation (RQD)
was calculated to be 77%, which is indicative of good bedrock quality. A picture of the

recovered rock cores from BH-16 is presented as part of Appendix B.

4.7 Groundwater Conditions

It is noted that the during the digging of the test pits, minor groundwater infiltrations were
observed originating from the sand-silt deposit as noted in the test pit logs. The static water
level was measured within the standpipes installed within TP-3, TP-4, TP-5 and TP-8 using a
water meter on April 11, 2018 and results are shown on the test pit logs presented in Appendix
B. The depth of the groundwater was found to range from 0.10m to 1.35m bgs. These water
levels would be considered the seasonal high water table (spring freshet) considering time of
year of the measurement and that the site lacks drainage, and consequently, it is anticipated

that the water table would be slightly lower during the drier summer months.
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It should be noted that groundwater levels could fluctuate with seasonal weathered conditions,
(i.e.: rainfall, droughts, spring thawing) as well as from any changes in the water level of the
nearby river. In addition, it can be locally affected by the presence of existing ditches and

underground services trenches at or in the vicinity of the site.

5 GEOTECHNICAL CONSIDERATIONS

5.1 General

This section of the report provides general engineering guidelines on the geotechnical design
aspects of the project based on our interpretation and review of the information obtained from

the test pits and boreholes as well as the project requirements.

It is our understanding that the project will consist of the construction of an arena that has a total
surface area of about 4,410m2. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. Access lanes and a large parking area are also proposed. The
said building will be serviced by municipal water and sewers. A preliminary concept plan

prepared by EVB is presented as part of Figure 2.

5.2 Foundations

The current investigation confirmed that the site is underlined by a sand-silt deposit that is in
saturated condition and is in compact and to loose state. Under seismic loading, portions of this
soil layer would be considered liquefiable and could settle above allowable tolerances generally
acceptable in structural design (greater than 25mm). Therefore, it is not recommended to found
the proposed arena building on this surficial soil deposit. Discussions with a soil improvement
specialist concluded that the deposit was too fine and contained clay, and therefore, could not
be properly compacted to ensure a uniform bearing capacity. Consequently, deep pile

foundations extending to the bedrock should be considered.
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It is recommended that the proposed arena structure be supported on end bearing piles driven
to refusal over the underlying bedrock. The depth to bedrock was established to range at about
14.78m and 17.22m bgs. The overburden found on this site consists of a sand-silt deposit
followed by a silty clay deposit resting over a thin (less than 1.5m) layer of sandy to clayey
glacial till. Therefore, it is unlikely that the piles will encounter significant obstructions during the

piling activities.

For driven piles, the use of steel H-piles or steel tube piles filled with concrete are considered
acceptable and would have the structural capacity to support the anticipated loads of the
proposed building. To minimize the potential damage to the pile tips during driving, the piles
should be provided with a driving shoe as per OPSD standards 3000.100 and 3001.100, for H-
pile and steel tube piles, respectively. For steel piles founded over bedrock, the anticipated
design valued of the factored resistance at Ultimate Limit State (USL) and the Serviceability
Limit State (SLS) should be equal to the structural capacity of the pile. When the pile is properly
founded on bedrock, the settlement of the pile head is directly dependent of the elastic

compression of the pile from the applied load.

As a design example, the allowable load on a 245mm diameter steel pipe pile with a wall
thickness of 8.9mm could be taken as 915 kilonewtons. This assumes that the steel has a
minimum yield strength of 340 MPa and that the pipe pile is filled with 30MPa concrete. Pipe
piles should be equipped with a base plate having a thickness of at least 20mm to limit damage

to the pile tip during driving.

The structural design of the piles shall consider the downdrag load due to potential settlement
following an earthquake, unless this load is eliminated by using special measures, such as
covering the exterior surface of the piles with a relevant coating, or other appropriate means. It

is recommended to use the following equation to calculate the drag down loading on a pile.

Qn=qn*C*Dn

C: circumference of the shalt of the pile

gn: unit negative skin friction along the shaft of the pile g.= 8 * o’y

Dn : length of the pile submitted to downdrag; for this site the depth would be the first xm.
B: combine shaft resistance factor

o’y : vertical effective stress adjacent to the pile at the concerned depth.
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All of the piles should be driven to refusal. The driving resistance criteria will be highly
dependent on the required allowable load and the contractor’s pile driving equipment. Typically,
for drop hammer type piling rigs available in the Eastern Ontario, a refusal criterion of 20 blows
for the last 25 millimetres of penetration would be sufficient to achieve the above allowable
loads, assuming that about 27 kilojoules of energy is transferred to the pile per blow. The
contractor should be required to submit to the geotechnical engineer a copy of the proposed pile
size, piling equipment, methodology and driving resistance criteria prior to construction. The
pile foundations shall be designed according to Part 4 of the Ontario Building Code (latest

edition).

An allowance should be made in the specifications for this project for re-striking all of the piles at
least once to confirm the design set and/or the permanence of the refusal and to check for
upward displacement due to driving adjacent piles. Piles that do not meet the design set criteria
on the first re-strike should receive additional re-striking until the design set criteria are met. All
re-striking should be performed after 48 hours of the previous set. Furthermore, the
specifications for this project should make provisions for dynamic load tests on test piles and for
dynamic testing and analysis on selected production piles to verify the driving resistance criteria
and pile capacities. The post construction settlement of elements of the structure, other than
the elastic shortening of the piles, should be negligible for end bearing piles driven to refusal

over bedrock.

5.3 Grade Raise Restrictions

Due to the high-water table at this site, it is very likely that the site will require the finished grade
to be raised. In considering that the existing underlying clay deposit is over-consolidated, the

maximum allowable grade raise for this site would be 2.5m above the existing grades.

5.4 Seismic Design

Based on the results of the geotechnical investigation, the subsurface at this property can be
classified as a Class “E” as per the Site Classification for Seismic Site Response in accordance
with the latest version of the Ontario Building Code. It is noted that a greater seismic site
response class may be obtained by carrying out seismic velocity testing using a multichannel

analysis of surface waves (MASW).
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5.5 Liquefaction Potential

The investigation has identified the presence of a saturated sand-silt deposit across the site that
is in a loose state, and therefore, has the potential for liquefaction under seismic loading. The
liquefaction potential, as well as the magnitude of settlement, was verified by comparing the
cyclic shear stresses (i.e., represented as the cyclic stress ratio [CSR] applied to soil by the
design earthquake to the cyclic shear strength (i.e., represented as cyclic resistance ratio
[CRRY]) offered by the soil.

The CSR is primarily a function of the total and effective overburden pressures, ground
acceleration, and earthquake magnitude specific to the site. As part of this analysis, an
earthquake of 7.5 magnitude with a peak ground acceleration (PGA) of 0.224g at a probability of

exceedance of 2% in 50 years was used as per the Ontario Build Code.

The CRR is primarily related to the relative density of clean sand soil (i.e. less than 5 percent
fines). The relative density of a soil is typically measured using in-situ testing techniques such
as the Standard Penetration Test (SPT) using hollow-stem auger drilling methods and an
automated hammer system. These in-situ test results ("N" values) are then normalized to
account for various factors such as effective overburden pressure, penetration energy, and fines
content of the soil, and the groundwater level estimated for the site. With these corrections
(Seed et al, 1985), “N” values were corrected to a standardized parameter (N1) eocs (i.€.,
corrected to an overburden pressure of 1 ton per square foot [96 kilopascals], 60 percent of the
theoretical penetration energy, and an equivalent clean sand). The Factor of Safety (FS) against
soil liquefaction can be expressed by the ratio of CRR/CSR; generally, a factor of safety over

1.4 is considered safe.
The following Table 3 presents a summary of the estimated settlement that could occur at each

borehole location based on the information collected during the drilling operation and the above

noted calculations:
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Table 3: Estimated Settlement from liquefaction

Borehole Estimated total

settlement (mm)
BH-14 87.7
BH-15 70.2
BH-16 32.9
BH-17 52.1
BH-18 103.9
BH-19 32.5

In conclusion, the analysis reveals that sand-silt layer could be subjected to settlement in the
range of 32.5mm to 103.9mm under seismic loading. The analysis also suggests that two
adjacent boreholes located in the southern portion of the site yield the lowest settlement value;
BH-16 (32.9mm) and BH-19 (32.5mm) respectively. It is therefore recommended that the
proposed arena building should be moved in the southern portion of the site (rotate 90 degree

and face north) in order to limit the settlement of soil during a potential seismic event.

5.6 Slab-on-Grade Construction

As noted herein, subsurface settlement could occur as a result of soil liquefaction under seismic
loading of the sand-silt soil stratum underlying this site. At the recommended location of the
arena building (southern portion of the site), the estimated settlement would be range from 32.5
to 32.9mm, which exceeds the generally accepted tolerance of 25mm under normal
circumstances. Should these anticipated settlements be considered acceptable to the designer
and the owner, where under a seismic event that would create soil liquefaction, some minor
aesthetic damages could be sustained to the concrete slabs of the building, then a slab-on-
grade construction would be possible. Otherwise, all floor slabs will need to be designed as

structural slab and be supported by the pile foundations.

For predictable performance of the proposed concrete floor slab-on-grade, it shall rest over
native soil or structural fill only. Furthermore, the proposed concrete floor slab-on-grade shall
be set 0.3m above the high-water table establish at this site, if no drainage system is provided.
Therefore, all organic, deleterious or otherwise objectionable fill material encountered shall be
removed from the building’s footprint. The native surficial sand layer will provide a minimum
bearing capacity of 25 kPa for the design of the slab. The modulus of subgrade reaction (ks) for

the design of the slabs set over till is 18 MPa/m.
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The exposed native subgrade surface should be inspected and approved by geotechnical
personnel once it has been stripped of topsoil. Any soft areas evident should be sub-excavated
and replaced with suitable engineered fill however disturbances should be minimized as much

as possible.

Any underfloor fill needed to raise the general floor grade shall consist of OPSS Granular B
Type | material or an approved equivalent, compacted to 98 percent of its SPMDD. The final lift
shall be compacted to 100 percent of its SPMDD. In order to create a bridging layer in the
event of soil liquefaction, a 400mm layer of OPSS Granular A material shall be placed under the

slab and compacted in maximum lifts of 200mm, and to at least 100 percent of the SPMDD.

In order to minimize and control cracking, the floor slab shall be provided with wire or fibre mesh
reinforcement and crack control joints. The crack control joints should be spaced equal
distance in both directions and where possible not exceeding a spacing of 4.5 metres. The

mesh reinforcement should be carried through the joints.

5.7 Frost Protection

All exterior pile cap system, and those located in any unheated portion of the proposed arena
building should be provided with at least 1.5m of earth cover for frost protection purposes.
Exterior pile cap system constructed in areas that are to be cleared of snow during the winter
period should be provided with at least 1.7m of earth cover for frost protection purposes.
Alternatively, the required frost protection could be provided using a combination of earth cover
and extruded polystyrene insulation. Lascelles should review the detailed design of frost

protection with the use of equivalent insulation prior to construction.

In the event that foundations are to be constructed during winter months, foundation soils are
required to be protected from freezing temperatures using suitable construction techniques.
Therefore, the base of all excavations should be insulated from freezing temperature
immediately upon exposure, until the time that heat can be supplied to the building interior and

footings have sufficient soil cover to prevent freezing of the subgrade soils.
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5.8 Foundation Drainage

It is our understanding that the proposed arena building will not contain any basement level,
including crawl spaces, pipe chase, etc. and that the finished grade of all interior floors will be
constructed at higher elevation than the finished ground elevation near the building.

Consequently, perimeter drainage is not required.

In order to reduce the potential for ponding of water adjacent to the foundation walls, roof water
should be controlled by a roof drainage system that directs water away from the building and the

exterior grade should be sloped to promote water away from the foundation walls.

5.9 Foundation Wall Backfill

To prevent possible lateral loading on the grade beams, the backfill against the beams should
consist of free draining, non-frost susceptible material such as sand or sand and gravel meeting
OPSS Granular B Type | grading requirements. The foundation fill should be compacted in
300mm thick lifts, and to 95 percent of its SPMDD using light compaction equipment, where no
loads will be set over top. Where the backfill material will ultimately support a pavement
structure, walkways or slabs, it is suggested that the foundation wall backfill material be
compacted in 200mm thick lifts, and to 98 percent of the SPMDD. The backfilling against

foundation walls should be carried out on both sides of the wall at the same time.
5.10 Retaining Walls and Shoring
The following Table 4 below provides the suggested soil parameters for the design of retaining

wall and/or shoring systems. For excavations near existing services and structures, the

coefficient of earth pressure at rest (K,) should be used.
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Table 4: Material Properties for Shoring and Permanent Wall Design (Static)

Pressure Coefficient
Bulk Density At Rest
Type of Material (kg/m?3) Active (Ka) (Ko)
Clay 18 0.45 0.80
Sand 19 0.33 0.50
Till 22 0.27 0.50
Granular B Type | 20 0.33 0.50
Granular B Type Il 23.1 0.31 0.47
Granular A 23.5 0.27 0.43

The above values are for a flat surface behind the wall, a straight wall and a wall friction angle of
0 degrees. The designer should consider any difference between these coefficients, and make
appropriate corrections for a sloped surface behind the wall, angled wall or wall friction as
required. The bearing capacity for the design of a retaining wall are the same as provided for
the building structures provided it is founded over native soil or properly prepared and approved

structural fill.

Retaining walls should also be designed to resist the earth pressures produces under seismic
conditions. The use of the combined coefficients of static and seismic earth pressure is
recommended, referred to as Kae for active conditions and Kge for passive conditions for routine

design purposes.

The total active and passive loads under seismic conditions can be calculated using the

following two equations;

Pae = ¥2 Kae y H? (1-kv)

Ppe = %2 Kpe y H? (1-ky)

Where;

Kae = Combined Static and Seismic Active Earth Pressure Coefficient
Kpe = Combined static and seismic passive earth pressure coefficient
H = Total Height of the Wall (m)

Knh = horizontal acceleration coefficient

K\ = vertical acceleration coefficient

y = bulk density (kg/m?)
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These equations are based on a horizontal slope behind the wall and a vertical back of the
retaining wall and zero wall friction. For this site, the following design parameters were used to

develop the recommended Kae and Kpg values.

A = Zonal acceleration ratio = 0.2
K = Horizontal acceleration coefficient = 0.1

Kv = Horizontal acceleration coefficient = 0.067

The above value of K;, corresponds to 2 of the A value and the value Ky of corresponds to 0.67
of the Ky value. The angle of friction between the soil and the wall has been set at 0° to provide
a conservative estimate. The following Table 5 provides the parameters for seismic design of

retaining structures.

Table 5: Material Properties for Shoring and Permanent Wall Design (Seismic)

OPSS Granular A,
OPSS Granular B Granular Fill and Clay and Clayey
Parameter Type | Granular B Type |l Material
Bulk Unit Weight, y (kN/m3) 20 23.3 18
Effective Friction Angle
(degrees) 30 32 28
Angle of Internal Friction
Between wall and Backfill
(degrees) 0 0 0

Yielding Wall

Active Seismic Earth
Pressure Coefficient (Kae) 0.37 0.33 0.45

Height of the Application of
Pae from the base of the
wall as a ration of its height

(H) 0.36 0.37 0.36
Passive  Seismic  Earth
Pressure Coefficient (Kpe) 3.06 3.48 4.0

Height of the Application of
Pee from the base of the
wall as a ration of its height
(H) 0.30 0.30 0.30

6 POTENTIAL OF CORROSIVE ENVIRONMENT
6.1 Sulphate Attack on Buried Concrete
Two (2) soil samples collected from TP-4 (S1 — 3.0m bgs) and TP-8 (S1 — 2.0m bgs) were

submitted for a sulphate analysis. The laboratory analysis was performed was performed by

Paracel Laboratories Ltd, an accredited chemical testing laboratory. The results of the analysis
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found the soil to contain a sulphate concentration of 14 ug/g and less 5 pg/g or 0.014 % and

less 0.005%). The laboratory Certificates of Analysis are presented in Appendix D.

Based on the CAN/CSA - A23.1 standards (Concrete Materials and Methods of Concrete
Construction), a sulphate concentration of 0.1% (1000 pg/g) or less in soil falls within the
negligible category for sulphate attack on buried concrete. As such, buried concrete for
foundation or manholes will not require any special additive to resist sulphate attack and the use

of normal Portland cement is acceptable.

6.2 Corrosivity Analysis for Buried Steel

The two (2) noted samples were also submitted for analysis of pH, Resistivity and Redox
Potential. The purpose of this testing was to assess the potential for corrosive environment on
any buried steel (i.e. piles). The laboratory Certificates of Analysis are presented in Appendix
D.

The potential for an aggressive corrosive soil environment was established in reviewing the
above measured parameters and according to standard provided by the American Water Works
Association (AWWA) C-105/A21.5-10. Based on the noted standard, corrosion protection for
buried steel is only required where a corrosivity index of 10 or greater is encountered. Based on
the results, the calculated corrosivity index was found to be less than 10. As such, any buried
steel as part of this project would not require any special or specific corrosion protection

measures.

7 EXcAVATION AND GROUNDWATER CONTROL

7.1 Excavation Requirements

It is anticipated that shallow excavation in the overburden would not exceed 3.0m bgs for the
foundation and the installation of the associated underground services. Most of the shallow
excavation will be through sand-silt deposit. According to the Ontario’s Occupational Health
and Safety Act (OHSA), O. Reg. 213/91 and its amendments, the surficial overburden
anticipated to be excavated into at this site can be classified as Type 3 for fully drained

excavations. Therefore, shallow temporary excavation in the overburden soil classified as Type
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3 can be cut at 1 horizontal to 1 vertical for a fully drained excavation starting at the base of the
excavation and as per requirements of the OHSA regulations. If excavation occurs into
saturated soil or if the water table is not lowered below the depth of the excavation, the soll
should be classified as Type 4 and as such would require to slope the excavation to 3 horizontal

to 1 vertical or shallower from the base of the excavation.

Any excavated material stockpiled near a trench or open excavation should be stored at a
distance equal to or greater than the depth of the excavated soil within the trench or open
excavation and equipment circulation should be restricted away from the top of the slope

excavation.

In the event that the aforementioned slopes are not possible to achieve due to space
restrictions, the excavation should be shored according to OHSA O. Reg. 213/91 and its
amendments. A geotechnical engineer should design and approve the shoring and establish
the shoring depth under the excavation profile. Refer to the parameters provided in Tables 4
and 5 in Section 5.10 for use in the design of any shoring structures. The excavation for the
underground services could be carried out within tightly fitting, braced steel trench boxes,

approved by a professional engineer.

7.2 Groundwater Control

Groundwater seepage and infiltration entering shallow and temporary excavations performed
within the overburden should be mitigated by pumping from sumps installed in the excavation.
Surface water runoff into the excavation should be avoided and diverted away from the

excavation.

It is anticipated that the invert of underground services may be founded below the water table.
The overburden consists of sand-silt deposits, which are within a compact to loose state and
sensitive below the water table and consequently, may also be susceptible to piping and
scouring from water pressure at the base of the excavation. Special consideration should be
given to water control such as pre-pumping using wells or sand points. Furthermore, the base
of the excavation should not be exposed for prolonged periods of time and should be backfilled

as soon as possible.
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7.3 Pipe Bedding Requirements

It is recommended that the bedding for any underground service be placed over native material
or structural fill only. Consequently, any fill or organic material should be removed from the
loading influence of the proposed underground service. It is anticipated that any sewers or

watermain installed as part of this project will be founded over silty sand to sandy silt deposit.

Bedding, thickness of cover material and compaction requirements for the underground services
should conform to the manufacturers design requirements and to the requirements and detailed
installations outlined in the Ontario Provincial Standard Specifications (OPSS) and any

applicable standards or requirements from the Town of Prescott.

Where the invert of an underground service will be founded below the groundwater table and
within sand and silt deposit, these soils may be sensitive to disturbances and may also be
susceptible to piping and scouring from water pressure at the base of the excavation.
Therefore, special precautions should be taken in these areas to stabilize and confine the base
of the excavation such as using recompression (thicker bedding) and/or dewatering methods
(pre-pumping). In order to properly compact the bedding, the water table should be kept at least
0.30m below the base of the excavation at all time during the installation of the underground

services.

As an alternative to Granular A bedding and only where wet conditions are encountered, the
use of “clear stone” bedding, such as 19mm clear stone, OPSS 1004, may be considered only
in conjunction with a suitable geotextile filter. Without proper filtering, there may be entry of
fines from native soils and trench backfill into the bedding, which could result in loss of support

to the pipes and possible surface settlements.

The sub-bedding, bedding and cover materials should be compacted in maximum 200mm thick
lifts to at least 95 percent of the standard Proctor maximum dry density (SPMDD) using suitable

vibratory compaction equipment.

7.4 Trench Backfill

All service trenches should be backfilled using compactable material, free of organics, debris

and large cobbles or boulders. Acceptable native materials should be used as backfill between
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the roadway subgrade level and the depth of seasonal frost penetrations (i.e. 1.8 metres below
finished grade) in order to reduce the potential for differential frost heaving between the new
excavated trench and the adjacent section of roadway. Where native backfill is used, it should
match the native materials exposed on the trench walls. Any boulders larger than 300
millimetres in size should not be used as trench backfill. Backfill below the zone of seasonal
frost penetration could consist of either acceptable native material or imported granular material

conforming at minimum to OPSS Granular B Type |.

To minimize future settlement of the backfill and achieve an acceptable subgrade for the
roadway, the trench should be compacted in maximum 300mm thick lifts to at least 95 percent
of the SPMDD. The specified density may be reduced where the trench backfill is not located

within or in close proximity to existing roadways or any other structures.

8 SuITABILITY OF ON-SITE SOILS

The surficial overburden found at this project locations consists of silty sand to sandy silt and is
considered frost susceptible and is not recommended for engineered fill or backfilling against
foundation wall or underneath concrete slabs. The existing overburden could be reused as
general backfill material (service trenches, general landscaping/backfilling), if the material can
be compacted according to the specifications outlined herein at the time of construction. Any
boulders larger than 300mm in size should not be used as service trench backfill. Any imported

material should conform to OPSS Granular B- Type |I.

It should be noted that the adequacy of a material for reuse as backfill will depend on its water
content at the time of its use and on the weather conditions prevailing prior and during that time.
Therefore, all excavated materials to be reused should be stockpiled in a manner that will
minimise any significant changes in its moisture content, especially during wet conditions. Any
excavated materials proposed for reuse as part of this project should be stockpiled in order to
allow the material to be properly inspected and approved prior to reuse by a geotechnical

engineer.
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9 PAVEMENT DESIGN

For predictable performance of the pavement areas, any objectionable fill, organic, soft or
deleterious materials should be removed from the proposed pavement areas to expose native
undisturbed subgrade soil or properly compacted fill. The exposed subgrade should be
inspected and approved by geotechnical personnel and any evidently loose and unstable areas
should be sub-excavated and replaced with suitable earth borrow approved by the geotechnical
engineer. Following approval of the preparation of the subgrade, the granular subbase may be

placed.

It is anticipated that the subgrade soils for the new parking and access road will consist of silty
sand to sandy silt. The construction of access road and parking areas will be acceptable over
this subgrade once that all organic material, objectionable fill or otherwise deleterious material
are removed from the subgrade. The recommended pavement structures for the proposed light

duty parking areas and heavy duty access roads (fire route) are provided below.

For light vehicle parking areas and access lanes, the pavement structure should consist of:

50 millimetres of hot mix asphaltic concrete surface layer (HL3) over
150 millimetres of OPSS Granular A base over
350 millimetres of OPSS Granular B, Type Il subbase

For heavy duty access roads, the pavement should consist of:

40 millimetres of hot mix asphaltic concrete surface layer (HL3) over
50 millimetres of hot mix asphaltic concrete binder layer (HL8) over
150 millimetres of OPSS Granular A base over

450 millimetres of OPSS Granular B, Type Il subbase

The base and subbase granular materials should conform to OPSS Form 1010 material
specifications. Prior to importing any granular material onto the site, it should be tested and
approved by a geotechnical engineer prior to delivery to the site and should be compacted to
100% SPMDD. Compaction of the granular pavement materials should be carried out in
maximum 200 mm thick loose lifts to 100% of its SPMDD using suitable vibratory compaction

equipment.
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The Job Mix Formula (JMF) of the asphaltic concrete should be in accordance with OPSS 1150
for Material Specification for Hot Mix Asphalt. The asphaltic concrete should be placed in
accordance to OPSS 310 for Construction Specification for Hot Mix Asphalt. The asphaltic
concrete should compacted to a minimum of 92% of the Maximum Relative Density. The JMF
and its constituents should be reviewed, tested and approved by a geotechnical engineer prior

to delivery to the site.

9.1 Paved Areas and Subgrade Preparation

The proposed access lanes and parking areas should be stripped of vegetation, topsoil, debris
and other obvious objectionable fill material. Following the backfilling and satisfactory
compaction of any underground service trenches up to the subgrade level, the subgrade should
be shaped, crowned and proof-rolled using heavy roller with any resulting soft areas sub-
excavated down to an adequate bearing layer and replaced with approved backfill. Following

approval of the preparation of the subgrade, the pavement structure may be placed.

If the roadway subgrade is disturbed or wetted due to construction operations or precipitation,
the granular thicknesses given above may not be adequate and it may be necessary to increase
the thickness of the Granular B Type Il subbase and/or incorporate a non-woven geotextile

separator between the roadway subgrade surface and the granular subbase material.

For areas of the site that require the subgrade to be raised, the material should consist of OPSS
Granular B Type 1 or approved equivalent. Any materials proposed for this use should be
approved by the geotechnical engineer before placement. Materials used for raising the
subgrade to the proposed roadway subgrade level should be placed in maximum 300 mm thick
loose lifts and be compacted to at least 95% of the SPMDD using suitable compaction

equipment.

The performance of the pavement structure is highly dependent on the subsurface groundwater
conditions and maintaining the subgrade and pavement structure in a dry condition. To
intercept excess subsurface water within the pavement structure granular materials, sub-drains
with suitable outlets should be installed below the pavement structure subgrade, if adequate
overland flow drainage is not provided (i.e. ditches). The surface of the pavement should be

properly graded to direct runoff water towards suitable drainage features. It is recommended
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that the lateral extent of the subbase and base layers not be terminated vertically immediately

behind any proposed curb/edge of pavement line but be extended beyond the curb.

The preparation of subgrade should be scheduled and carried out in such a manner that a
protective cover of overlying granular material is placed as quickly as possible in order to avoid
unnecessary circulation by heavy equipment over the subgrade. Frost protection of the surface
should be implemented (i.e. insulated tarps, etc.), if works are carried out during the winter

months.

Transitions should be constructed between new and existing pavement structures where new
parking/access lanes will meet with existing paved areas. In areas where the new pavement
will abut existing pavement, the depths of granular materials should be tapered 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

Where the existing asphaltic concrete surface of a parking/roadway is affected by the
excavating process, the damaged zones should be saw cut and any damaged or loose pieces
of asphaltic concrete should be removed down to the binder course or its entire depth, where
only one layer exist. The existing base should be scarified and proof-rolled with any soft areas
excavated and replaced to the proper level with OPSS Granular A. Where two layers of asphalt
exist on an access lane, the surface course should be grinded over a width of 150mm to allow
the new surface course to overlap the binder layer and not create one straight vertical joint. On

existing streets, the overlap should be increased to 300mm.
10 CONSTRUCTION CONSIDERATIONS
It is suggested that the final design drawings for this project, including the proposed site grading

plan, be reviewed by the geotechnical engineer to ensure that the guidelines provided in this

report have been interpreted as intended.
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The engagement of the services of the geotechnical consultant during construction is
recommended to confirm that the subsurface conditions throughout the proposed development
do not materially differ from those given in the report and that the construction activities do not
adversely affect the intent of the design. Any pile driving operations shall be supervised by
geotechnical personnel on a full-time basis to ensure that the pile have reach and met the
establish refusal criteria and the pile final location does not deviate horizontally and vertically
from its design location. All footing areas and any engineered fill areas (if required) for the
proposed project should be inspected by Lascelles Engineering and Associates Ltd. to ensure
that a suitable subgrade has been reached and properly prepared. The placing and compaction
of any granular materials beneath the foundations (if required) should be inspected to ensure

that the materials used conforms to the gradation and compaction specifications.

The subgrade for the pavement areas, watermain and sewers should be inspected and
approved by geotechnical personnel. In-situ density testing should be carried out on the
pavement granular materials and pipe bedding and backfill to ensure the materials meet the

specifications from a compaction point of view.

11 REPORT CONDITIONS AND LIMITATIONS

It is stressed that the information presented in this report is provided for the guidance of the
designers and is intended for this project only. The use of this report as a construction
document is neither intended nor authorized by Lascelles Engineering & Associates Ltd.
Contractors bidding on or undertaking the works should examine the factual results of the
investigation, satisfy themselves as to the adequacy of the information for construction, and
make their own interpretation of the factual data as it affects their construction techniques,

schedule, safety and equipment capabilities.

The professional services for this project include only the geotechnical aspects of the
subsurface conditions at this site. The presence or implications of possible subsurface
contamination resulting from previous uses or activities at this site or adjacent properties, and/or
resulting from the introduction onto the site of materials from off-site sources are outside the

terms of reference for this report.
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The recommendations provided in this report are based on subsurface data obtained at the
specific test locations only. Experience indicates that the subsurface soil and groundwater
conditions can vary significantly between and beyond the test locations. For this reason, the
recommendations given in this report are subject to a field verification of the subsurface soil

conditions at the time of construction.

The report recommendations are applicable only to the project described in the report. Any
changes to the project will require a review by Lascelles Engineering & Associates Ltd., to
ensure compatibility with the recommendations contained in this project. Any changes to the
project will require a review by Lascelles Engineering & Associates Ltd., to insure compatibility

with the recommendations contained in this report.

We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report or if we may be of further services to you, please do not

hesitate to contact our office.

Yours truly,
Lascelles Engineering & Associates Ltd.

ﬁuuM@jS %@ /‘

Shuang Chang, EIT Mario Elie, Project Manager

.

e
= = ~ -

Will Ball, P.Eng.
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Test Pit and Borehole Location Plan
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Test Pit and Borehole Logs
&

Rock Core Photograph
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ENGINEERING &

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-1

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
3+ Water Level
w (Standpipe or
|
DEPTH DESCRIPTION E % . SHEAR E;I'SENGTH . Open.
(m) @ | B | 20 40 60 g0 oo | Exceavation)
0.0 Ground Surface 98.42
"~ 4 Topsoil: 0.00
0.5\ 150mm of dark brown sandy
7 \loam.
109 sana; S1
1 5_3 Fine grained to silty with depth, | 96.90
3 brown to greyish brown in 1.52
2 0\ colour with reddish oxidation 32
"~ J\bands near the surface,
2.5 \sensitive, moist to wet.
1 Silt-Sand:
3'0_: Sandy silt to silty sand, brown
3 to greyish brown in colour,
35 1. sensitive, loose and wet. 9346766
4.0- End of Test Pit
4.5
5.0
557
6.0
6.5
7.0
75-
8.0-
8.5
9.0
95
10.0]
Easting: 458015 Northing: 4951552 COMMENTS:

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.42m
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PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-2

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
= Water Level
w (Standpipe or
|
DEPTH DESCRIPTION E % . SHEAR E;I'SENGTH . _ Open.
|
(m) | 20 40 60 80 100 xcavation)
0.0 Ground Surface 98.82
"3 Topsoil: 0.00
0.5 Dark brown sandy loam. 98.21
1 Sand: 0.61
0 Fine grained to silty, brown to
15 greyish brown in colour with 97.30
' reddish oxidation bands near 1.52
204 the surface, sensitive and
moist to wet.
25
Water infiltration observed at
3.04 10.9m bgs
Silt-Sand:
35 Sandy silt to silty sand, brown 9356166

o (&)1 o (&)] (en) (&)] o (&)1 o
Lo b berve bea b b b b g b v e ben v beag Laa g

©
o

©
o
|

9.5
10.0]

to greyish brown in colour,
sensitive, loose and wet.

End of Test Pit

Easting: 458071 Northing: 4951535

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.82m

COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario

LASCELLES DATE: December 05, 2018

ENGINEERING &

AAAAAAAAA

TEST PIT LOG: TP-3

PROJECT No.: 180480

LOGGED BY: S.C.

CONTRACTOR: Ken Miller Excavating

EXCAVATION METHOD: Backhoe

o &~ B
o v o

Water infiltration observed at
1.83m bgs

End of Test Pit

SOIL PROFILE
= Water Level
w (Standpipe or
|
DEPTH DESCRIPTION E % . SHEAR E;I'SENGTH . Open
= .
(m) m | o 20 40 60 80 oo | EXcavation)
0.0 Ground Surface 98.71
"3 Topsoil: 0.00
0.5\ 150mm of dark brown sandy c
1 \loam. ©
n o
1'0_: Sand: S1 -~
1 5_2 Fine grained to silty, brown to 97.19 h 4
2 grey in colour with reddish 1.52 (04-11-2019)
2 0_: oxidation bands near the
] \surface, moist to wet.
257 silt:
1 Sandy, brown to greyish brown
3'0_; in colour, sensitive, loose and
] t.
359 V° 95.05 | S2
] 3.66

o
o
|

o
o
|

o
o
|

~
o
|

~
o
|

©
o
|

©
o
|

©
o
|

95

10.0]

Easting: 458057 Northing: 4951442

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.71m

COMMENTS:
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PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-4

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
.y Water Level
w (Standpipe or
|
DEPTH DESCRIPTION E % . SHEAR Z‘DI';?ENGTH . Open.
(m) m | & | 20 40 60 8o 100 | Excavation)
S
0.0 Ground Surface 98.94 ;
"3 Topsoil: 0:00 e
0.5\ 150mm of dark brown sandy (04-11-2019)
E loam.
1'0_; Sand:
1 5_1 Fine grained to silty, brown to 97.42
3 greyish brown in colour with 1.52
2 0\ reddish oxidation bands near
"~ J\the surface, sensitive and
2.5 \moist to wet.
1 Silt-Sand: Y
3'0_; Sandy silt to silty sand, brown
3 to greyish brown in colour,
35 ] sensitive, loose and wet. 9356268
4.0- End of Test Pit
4.5
5.0
557
6.0
6.5
707
757
8.0
8.5
9.0
9.5
Easting: 458065 Northing: 4951578 COMMENTS:

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.94m
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PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-5

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
=+ Water Level
w (Standpipe or
DEPTH - & SHEAR STRENGTH
DESCRIPTION > % o \Pa o Open.
(m) m | & | 20 40 60 8o 100 | Excavation)
0.0 Ground Surface 98.49
3 Topsoil: 0-00
0.5 460mm of dark brown sandy E
7\loam. =
1'0_; Sand: b4
3 Fine grained to silty, brown to 96.97 4-11-201
15 3 greyish brown in colour with 1.52 © 09)
2 0_: reddish oxidation bands near S1
"~ J\the surface, sensitive and
2.5 \moist to wet.
1 Silt-Sand: $2
3-0_; Sandy silt to silty sand, brown
3 to greyish brown in colour,
35 J.sensitive, loose and wet. 934 6863
4.0—; End of Test Pit
4.5
5.0
5.5
6.0
6.5
707
757
8.0
8.5
9.0
9.5
10.0-
Easting: 458118 Northing: 4951583 COMMENTS:

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.49m
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PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-6

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
= Water Level
w (Standpipe or
|
DEPTH DESCRIPTION E % . SHEAR E;I'SENGTH . Open.
(m) m | & | 20 40 60 8o 100 | Excavation)
0.0 Ground Surface 98.84
"3 Topsoil: 0.00
0.54, 460mm of dark brown sandy
loam.
10 Sand:
15 Fine grained to silty, brown to 97.32
' greyish brown in colour with 1.52
2 0\ reddish oxidation bands near
the surface, sensitive, moist to
25 et 96.10
Silt-Sand: 2.74

w W
oy O

o (&)1 o (&)] (en) (&)] o (&)1 o
Lo b bere bea b b b b b b b e beag b beaan J o

©
o

©
o
|

9.5
10.0]

Sandy silt to silty sand, brown
in colour, sensitive, loose and
wet.

Test pit collapsed.

End of Test Pit

Easting: 458099 Northing: 4951489

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.84m

COMMENTS:
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CLIENT: EVB Engineering Ltd.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario

LASCELLES DATE: December 05, 2018

ENGINEERING &

AAAAAAAAA

TEST PIT LOG: TP-7

PROJECT No.: 180480

LOGGED BY: S.C.

CONTRACTOR: Ken Miller Excavating

EXCAVATION METHOD: Backhoe

SOIL PROFILE
= Water Level
L Standpipe or
DEPTH DESCRIPTION o | 3 |, SHEARSTRENGTH ( Opan
L ¢ kPa ° .
(m) m | & | 20 40 60 8o 100 | Excavation)
0.0 Ground Surface 98.76
"~ 1 Topsoil: 0.00
0.5\ 300mm of dark brown sandy
1 \loam.
103 sand: S1
1 5_3 Fine grained to silty, brown to 97.24
3 greyish brown in colour with 1.52
2 0\ reddish oxidation bands near
J\the surface, sensitive and
2.5 \moist to wet.
1 Silt:
3.0 Sandy silt to silty sand, grey in 32
3.5_3 \(’:vc:alfur; sensitive, loose and 95.10
. ' 3.66
4.0
453 | Water infiltration observed at
1 11.83m bgs.
5'0_; End of Test Pit
5.5
6.0
6.5
7.0
7.5
8.0-
8.5-
9.0
9.5
10.0-
Easting: 458143 Northing: 4951557 COMMENTS:

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.76m
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PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

TEST PIT LOG: TP-8

PROJECT No.: 180480
LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St., Prescott, Ontario CONTRACTOR: Ken Miller Excavating
LASCELLES DATE: December 05, 2018

AAAAAAAAA

EXCAVATION METHOD: Backhoe

SOIL PROFILE
= Water Level
Ll Standpipe or
DEPTH DESCRIPTION . | & | SHEARSTRENGTH oy
1T} ° kPa . .
(m) m | & | 20 40 60 8o 100 | Excavation)
£
0.0 Ground Surface 98.70 §
"3 Topsoil: 0.00 -

3 f dark p
0'55 %Oa?rr:m of dark brown sandy (04-11-2019)
1-0_; Sand:

153 Fine grained to silty, brown to 97.18
1 greyish brown in colour with 1.52
2 0_3 reddish oxidation bands near s1
"~ J\the surface, sensitive and
2.5 \moist to wet.
1 Silt-Sand:
3-0_: Sandy silt to silty sand, brown
3 5_: to greyish brown in colour,
= sensitive, loose and wet. 9356064
4.0—; End of Test Pit
457
5.0
5.5—5
6.0
6.5
7.0
757
8.0
8.5
9.0
9.5
Easting: 458175 Northing: 4951514 COMMENTS:

Site Datum: Assumed

Width of Excavation: 2m

Length of Excavation:

Groundsurface Elevation: 98.70m




RECORD OF BOREHOLE: BH-14
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 21, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g Ce o Wg gt
DEPTH g | . 8 B R = ¢ WATER LEVEL
DESCRIPTION o w| &
(m) o 3 | 3 | STANDARD PENETRATION TEST
o = -l I s R RESISTANCE PLOT o WATER CONTENT (%)
D | 2|28 8 ¢ 8 %
o | = Z | 20 40 60 80
fl
0.0—:—m 0, . Ground Surface 9080801
I Topsoil: st ; 5
3 | 460mm of dark brown S 100 |
20 |\sandy loam. \
30319 Sand:
407 | Fine grained to silty, \
503 | brown in colour, compact, ¥
o= |\and wet. 82 13 | 83% 513
7.0—5__ 20 Silt-Sand
s+ | Sandy silt to silty sand,
N brown to grey in colour,
=l very loose and wet.
00 39
I Js
103+ SS3 3| 91%
207 \
303 49
4-0_; 94.39 \
so=- | Silt: 442
=N 4 With some clay and trace 554 10 | %] 49
.02 ] of sand, grey in colour,
sod loose and wet.
9.0—2— /
o 6.9 9272
0.0 . 6.09
T | Clay-Silt ool
Y| Clayey silt to silty clay with 88 3
203 trace of sand, grey in o
30—~ 79 colour, stiff in consistency,
403 wet.
E 91.19
P5.0 1 762
60—5_ Clay: SS6 3 | 83% ’ \
> 3 84 Silty, grey in colour, very ’
705 | stiff to very hard in
30— consistency, with low
9.0 plasticity and wet.
o990
po.o=-
=N 0 \
105 SS7 10 | 1009
203 \
Easting: 458052 Northing: 4951528 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.81m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-14
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 21, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g fe o Mg g
DEPTH g|,. | &8 8 = = < WATER LEVEL
DESCRIPTION o w | &
(m) o 3 | 3 | STANDARD PENETRATION TEST
o = -l I s R RESISTANCE PLOT o WATER CONTENT (%)
D | 2|28 8 8 8
o | = Zz | x 20 40 60 80
4.0—2-
L
= 9
6.0=— 110 SS8 9 | 86%
10
[8 0=+ / >110
903
0 120
0.0 j
p 5
1.0 589 5 | 98%
1203 l
ERG
= \ 11D
4.0
15.0—_:
3 7
6.0~ 140 $810 7 | 6%
17.03-
1803
1905 15
F0.03
= o |48
b1.0 3~ 83.11 | S8 6 | 75%
20 | Glacial Till o7
a0—L Sandy with some gravel
540_5- and trace of clay, dense
I | and wet.
b5.0 =
L 170 SS812 50R % b
60 "7 Auger refusal over 8159 o0 wT
702 |\inferred bedrock. 1
'8.0—5_ End of Borehole
)9.0—2— 180
p0.03
103+
203 49p
30
4.0—2:
p5.03"
Easting: 458052 Northing: 4951528 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.81m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-15
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 21, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
(=) ® (kpa) o w °
DEPTH gl,. | &8 8 =& = < WATER LEVEL
DESCRIPTION o w| &
(m) ~ | % | .| 2| 3 |STANDARD PENETRATION TEST .
| 5 |a|S|Q|° ResstaNcEPLOT @ © WATER CONTENT (%)
W | 2 | F |2 | & 20 4 60 8 & ¥ 8 8
fl
0.0—:—m 0, . Ground Surface 9080800
103 Topsoil: ss1 o | 8% o
I | 460mm of dark brown B ‘|1
20 |\sandy loam. \
30319 Sand:
407 | Fine grained to silty,
503 | brown in colour, loose and 32
so=f |\moist to wet. 2 5 | | PP
7.0—5__ 20" Silt-Sand:
s+ | Sandy silt to silty sand,
N brown to greyish brown in
T colour, loose and wet.
0.0_:_ 3.0
= 6
103+ SS3 6 | 100%
207
303 49
4-0_; 94.38
so=- | Silt: 442
6,0_2‘_ 4 With some clay and trace 554 6 | 1000 o°
.02 ] of sand, grey in colour,
sod loose and wet.
9.0—2—
o 6.9 92.71
0.0 : 6.09
I | Silt-Clay: ool
" | Clayey silt to silty clay with 88 3
203 trace of sand, grey in
30—~ 79 colour, very stiff in
= consistency, and wet.
E 91.18
P5.0 1 762
60—5_ Clay: SS6 3 | 100% ’
3 89 Silty, grey in colour, very
=l stiff to hard in 1
30— consistency, with low
9.0 plasticity, and wet.
o990
po.o=-
=l 4
105 SS7 4 | 1009
203
Easting: 458070 Northing: 4951489 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.80m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-15
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 21, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g Ce o Wg gt
DEPTH g|,. | &8 8 = = < WATER LEVEL
DESCRIPTION o w| &
(m) o 3 | 3 | STANDARD PENETRATION TEST
| = |&|F| g |° RESISTANCEPLOT  © WATER CONTENT (%)
W | 2 | F |2 | & 20 4 60 8 & % 8 8
4.0—2-
[s.o—;:
3 8
6.0=— 11p S8 8 | 100
103
[80_5: 0>110
9.0
- 12
10.0 3+
p 7
1.0 SS9 7 | 100%
1203
4 13p
(3.0 ’
4.0 3~
5.0
3 5
6.0~ 140 510 5 | 100%
7.0 \
180 \ 110
1905 15
0.0
3 13
5103 8320} ssit 13| 100%
L0 Glacial Till: '
| - 16p Sandy with some gravel
T | and trace of clay, dense 249
403 | and wet.
b5.0 =
L0 17| Auger refusal over
3 inferred bedrock.
Y=
4 End of Borehole
66.0—
9.0 180
p0.03
103+
203 49p
30
4.0—2:
p5.03"
Easting: 458070 Northing: 4951489 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.80m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-16

PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480

CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.

LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 20, 2019 DRILLING EQUIPMENT: Truck-mounted CME55

DRILLING METHOD: Hollow Stem Auger
LASCELLES

ENGINEERING & ASSOCIATES

SOIL PROFILE SAMPLES
SHEAR STRENGTH
a ° (kPa) o o ©
DEPTH gl,. | &8 8 =& = < WATER LEVEL
- 4
(m) PESCRIPTION & S | & | STANDARD PENETRATION TEST
@ | = | &|Z|g|° RessTANCEPLOT |  WATERCONTENT (%)
@ | 2| E|2 | 20 40 60 80 & § 8 8
fi
0.0—:—m 0, . Ground Surface 9080700
103 Topsoil: ss1 10 | 75%| ¢
I |\ 200mm of dark brown ‘| 1
20 | \sandy loam. \
309 .
=14 Sand: . ss2 13 | 75| 4%
407 | Fine grained to silty,
509 | brownin colour, loose to 32
603 compact and wet. 53 1 | 83w i 1
7.0—5__ 20" Silt-Sand:
s+ | Sandy silt to silty sand, .
N brown to greyish brown in S84 8 | &a%| ¢
=Y colour, compact to loose
009 ™1 and wet. .
103~ 885 8 | 100%
207 \
3.0—;— 40 13
3 SS6 13 | 85%
403 94.28
so=- | Silt: 442
6,0_2‘_ With some clay and trace 557 6 | 1000 48
.,2 *Y of sand, grey in colour,
sod loose and wet.
T 558 4 | 100 8*
9.0
3 64 9261
P0.0— : 5.09
3 Clay-Silt: 4
P1.0— . . : SS9 4 | 100%
3 | Clayey silt to silty clay with
203 trace of sand, grey in
30—~ 79 colour, very stiff in 5
=+ i $810 5 | 100%
b0 consistency, and wet.
3 91.08
P5.0 1 762
60—5_ Clay: 1009
°*5- 89 Silty, grey in colour, very St 3
=l stiff to hard in
30— consistency, with low 3
3 e 8812 3 | 87%
9.0 plasticity, and wet.
= 9.0
po.o=-
103 ss13 8 | 1000 4°
203
Easting: 458089 Northing: 4951438 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.7m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-16
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 20, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
a ° (kPa) o o ©
DEPTH gl,. | &8 8 =& = < WATER LEVEL
DESCRIPTION o w | &
(m) o 3 | 3 | STANDARD PENETRATION TEST
o = -l I s R RESISTANCE PLOT o WATER CONTENT (%)
- =2 t T w o o (=3 (=3
L = = 2 20 40 60 80 N = © ®©
4.0—2-
s
- 7
6.05— 110 SS14 7 | 100
10
[8 O_E: ' 0>110
9.0
0 120
0.0 J
I 5
1.0 ss15 5 | 100%
1203 \
ERG
= \ 110
4.0~
=B 84.98
50— -
E— 140 SIIt: o 100% 13
3 ™| Clayey with trace of sand, |83} 5% 8
703 grey in colour, compact
18,05 and wet. 83.00
En . 14.78
00— ,;p Glacial Till:
ko5~ || Sandy and clayey with
L 0L some gravels, grey in c17 7% | 6%
El colour, compact and wet.
b2.0 7
| 23— 16p Bedrock: 0247
T\ Light grey sandy 623
407 | \dolostone.
'5.0—;— End of Borehole
56.0—;_ 170
7.0 -
55.0 3
9.0 180
p0.03
103+
203 49p
30
4.0—2:
p5.03"
Easting: 458089 Northing: 4951438 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.7m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA







RECORD OF BOREHOLE: BH-17
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 22, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g fe o Mg g
DEPTH g|,. | &8 8 = = < WATER LEVEL
DESCRIPTION o w| &
(m) ~ | % | .| 2| 3 |STANDARD PENETRATION TEST .
o | = g S| @ |° RESISTANCEPLOT  °© WATER CONTENT (%)
o | = z | 20 40 60 80 & §F ® &
fim Ground Surface 98.71
009~ 0 : 0.00
103 Topsoil: B st 7 | 1009 ¢’
°Z- )\ 300mm of dark brown 030 i
20 |\sandy loam. \
30319 Sand:
407 | Fine grained to silty, \
503 | brownin colour, loose to %3
0= |\compact and moist to wet. 58 3 | 83% %3
7.0—5__ 20" Silt-Sand:
s+ | Sandy silt to silty sand,
N brown to greyish brown in
=Y colour, compact to loose
009 ™1 and wet. .
103~ $S3 7 | 100%
207
303 49
4-0_; 94.29
so=- | Silt: 442
6,0_2‘_ 4 With some clay and trace 554 7 | 1004 o7
.02 ] of sand, grey in colour,
sod loose and wet.
003 ‘
3 64 9262
0.0 . 6.09
T | Clay-Silt: . lS
Y| Clayey silt to silty clay with 88 5
203 trace of sand, grey in ‘
30—~ 79 colour, stiff in consistency,
= and wet. ‘
E 91.09
P5.0 1 762
60—5_ Clay: SS6 3| 100% ls
3 89 Silty, grey in colour, very
=l stiff to hard in 1
30— consistency, with low
9.0 plasticity, and wet.
o990
oo L
3 9
107 ss7 9 | 1007
203 (
Easting: 458124 Northing: 4951557 COMMENTS:
Site Datum: Geodetic Groundsurface Elev.: 98.71m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-17
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 22, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g Ce o Wg gt
DEPTH g|,. | &8 8 = = < WATER LEVEL
DESCRIPTION o w| &
(m) o 3 | 3 | STANDARD PENETRATION TEST
@ | = | &|Z|g|° RessTANCEPLOT |  WATERCONTENT (%)
@ | 2| E|2 | 20 40 60 80 & § 8 8
4.0—2-
[s.o—;:
3 7
6.0 53— 110 SS8 7 | 1009
103
[8 O_E: 11
9.0
- 12
10.0 3+
p 6
1.0 SS9 6 | 100%
1203
302
=n 11D
4.0 3~
5.0
3 6
6.0~ 140 810 6 | 100%
17.03-
1803
1905 15
F0.03
3 6
1.0 SS11 6 | 100%
520
I 160
3.0~
4.0
. El 81.95 "
~ 3 .| Glacial Till: B8] sst2 80 S
5605 17 . 17,01 75%
+ | Sandy and clayey with
P70 some gravel, dense and
0= || wet.
9.0 180
(W Auger refusal over
= inferred bedrock.
1'0_5: End of Borehole
203 49p
30
4.0—2:
p5.03"
Easting: 458124 Northing: 4951557 COMMENTS:
Site Datum: Geodetic Groundsurface Elev.: 98.71m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-18
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 22, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
a ° kPa) o o ®
DEPTH gl,. | &8 8 =& = < WATER LEVEL
DESCRIPTION o w| &
(m) ~ | % | .| 2| 3 |STANDARD PENETRATION TEST .
| 5 |a|S|Q|° ResstaNcEPLOT @ © WATER CONTENT (%)
@ | 2| E|2 | 20 40 60 80 & § 8 8
fim Ground Surface 98.70
003~ 0. T m 0.00
103 opsort B! st 2 | 7% 2
°Z- )\ 300mm of dark brown 030 A
20 |\sandy loam. \
30444 Sand:
407 | Fine grained to silty,
509 | brown to greyish brown in 32
0= |\colour, compact and wet. 58 2 | s3% XZ-
7.0—5__ 20" Silt-Sand:
s+ | Sandy silt to silty sand,
N brown to grey in colour,
T N compact to loose and wet.
00—
= 5
103+ SS3 5 | 100%
207
303 49
4-0_; 94.28
so=- | Silt: 442
6,0_2‘_ With some clay and trace ssa 6 | 100%
.,2 *Y of sand, grey in colour,
sod loose and wet.
9.0—2—
o 6.9 92,61
P0.0 3
El Clay 609 104>
"3 | Silty, grey in colour, stiff to 555 3
203 hard in consistency, with
303~ 79 low plasticity and wet.
403
D5.0 3~
E) o3
60 54 SS6 3| 100%
D7.0—=~
En 82
.01 \
p9.0—~
o990
po.o=-
=l 3
105 SS7 3| 1009
Easting: 458133 Northing: 4951516 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.70m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-18
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 22, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
a ° (kPa) o o ©
DEPTH gl,. | &8 8 =& = < WATER LEVEL
DESCRIPTION o w | &
(m) o 3 | 3 | STANDARD PENETRATION TEST
@ | = | &|Z|g|° RessTANCEPLOT |  WATERCONTENT (%)
w | 2 |E|2|& 20 4 60 80 & § 8 8
03 \ \
E: X \
= 9
6.0=— 110 SS8 9 | 1007
|
[8 O_E: / 0>110
9.0
0 120
0.0
p 5
11.0 3 SS9 5 | 100%
120
ERG
= 11D
4.0~
15.0—;:
E 4
6.0~ 140 $810 4| 100%
17.03-
1803 \
1905 15
F0.03
= 15
p1.0 3~ SS11 15 | 100%
52.0 3
o3 160 82.55
po.U—— . . 5
3| Glacial Till: %gig
L | Inferred the glacial till '
50— || deposit.
6.0 17
o= | |Auger refusal over
_80_5- inferred bedrock.
' g‘ End of Borehole
59.0—:— 180
p0.03
103+
203 49p
30
4.0—;:
p5.03"
Easting: 458133 Northing: 4951516 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.70m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-19
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 18, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
g fe o Mg g
DEPTH g|,. | &8 8 = = < WATER LEVEL
DESCRIPTION o w| &
(m) o 3 | 3 | STANDARD PENETRATION TEST
D | = | 8|2 2| resstancepor  © WATER CONTENT (%)
o 2 ||| 20 40 60 80 & & 8 8
f
0.0—:—m 0, . Ground Surface 9080800
103 Topsoil: ss1 s | 75%|5"
"3 [\ 200mm of dark brown ’
20 | \sandy loam.
3'0_5_ 10 Sgnd: . . $82 5 | 87%[ 8
407 | Fine grained to silty,
50 | brown to greyish brown in (5.2
0= |\ colour, loose and moist to 553 19 | 83% \19
0 20
70 wet.
oo+ | Silt-Sand: )
90_5- Sandy silt to silty sand, sS4 2% | 75% i
=R N brown to grey in colour,
009 ™ compact to loose and wet. J
103~ 885 9 | 100%
207
303 49 0
N SS6 10 | 100%
403 94.38
so=- | Silt: 442
6,0_2‘_ 4 With some clay and trace 557 s | 1004 98
.02 ] of sand, grey in colour,
sod loose and wet.
T 558 4 | 100 8*
9.0
64 92.71
0.0 . 6.09
T | Clay-Silt: ool 43
Y| Clayey silt to silty clay with s8¢ 5
203 trace of sand, grey in
303~ 79 colour, very stiff in st 3 o3
= consistency and wet.
E 91.18
P5.0 1 762
oo Clay: \ RE
3 89 Silty, grey in colour, stiff to
=l hard in consistency, with
8.0 low plasticity and wet. Jf \
el SS11 6 | 100%
P9.0
I 94
= X
103 $S12 11| 1009 !
Easting: 458176 Northing: 4951479 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.80m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-19
PROJECT: Geotechnical Investigation - Proposed Prescott Arena PROJECT No.: 180480
CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: North of Churchill Rd. W and East of Sophia St, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: February 18, 2019 DRILLING EQUIPMENT: Truck-mounted CME55
DRILLING METHOD: Hollow Stem Auger
LASCELLES
SOIL PROFILE SAMPLES
SHEAR STRENGTH
a ° (kPa) o o ©
DEPTH gl,. | &8 8 =& = < WATER LEVEL
DESCRIPTION o w | &
(m) o 3 | 3 | STANDARD PENETRATION TEST
o = -l I s R RESISTANCE PLOT o WATER CONTENT (%)
- =2 t T w o o (=3 (=3
L = = 2 20 40 60 80 N = © ®©
Ex S513 12 | 1000 912
4.0
E: | \
= 0
6.05— 110 SS14 10 | 1009
|
[8 o—;: ' )5110
9.0
0 120
0.0 J
p 7
1.0 ss15 7| 100%
120 ‘
g 130
13.0 3
14.0—2- \ Dl
15.0—;: t
=1 9
6.0~ 140 $516 9 | 100%
7.0 /
= 2
18.0 1
=+ Note: Dynamic cone from 14.33m bgs. | g3.99 k 0
0.0 . y
I 50 Glacial Till: 190 45
{3 | Inferred the glacial till N L
103 | deposit. 100% ]
52.0 3 82.85 18
WER 6% Dynamic cone refusal 15.95
E over inferred bedrock.
pé-.0 3 End of Borehole
b5.0 =
56.0—;_ 170
7.0 -
55.0 3
9.0 180
p0.03
103+
203 49p
30
4.0—;:
p5.03"
Easting: 458176 Northing: 4951479 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: 98.80m
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




Geotechnical Investigation - Proposed Prescott Arena Lascelles File Number: 180480
Sophia Street, Prescott, Ontario May 2019
Appendix C

Appendix C

Laboratory Test Reports

Lascelles Engineering & Associates Ltd.


William
Rectangle


Unified Soil Classification System

Lascelles Engineering, File #180480

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 ———m ﬁ“" M) 9 _l | = i | 0
mmam_m ID _ | _ _
90 \N _ _ 10
—&8—-TP-3 S2 \ — i
80 1 ﬁ. [ _ T 20
——TP-7 51 x | | |
70 + / _ I . 30
/1] | |
g 60 | | | _ 0 3
| | | £
© _ _ | ..nuv.
o .
[ <
S 40 | 60 9
& | 1] :
_ o
30 _ | 70
20 80
10 _ i | | 90
0 | _ _ _ 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No.

Project No. 121621867




Sta nte C 2781 Lancaster Road

Sieve Analysis

LS 602

Ottawa ON, K1B 1A7 ASTM C136

Client: Lascelles Engineering, File #180480 Project Number: 121621867
Project: EVB

Material Type: Soils / Aggrega
Proposed Use: Fill/Granulars
Source: TP-3

Sample Number: 82

Sampled Depth: 12’

Sampled By:
Date Sampled:

tes:

Lascelles Engineering
December 5, 2018

Tested By:
Date Tested:

Brian Prevost
December 11, 2018

Sieve Test Data

Wash Test Data

Sample Weight Before Sieve, (g): 5026.6 Sample Weight Before Wash, (g): 254.6
Sample Weight After Sieve, (g): 5022.8 Sample Weight After Wash, (g): 142 Corrected
Percent Loss In Sieve, (%): 0.08 Percent Passing No. 200, (%) 44.2 44.2
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Size of Opening Retai?\ed Weight Retained Passing No Envelope
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 5022.8 5022.8
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.0 100.0
30 0.234 0.600 0.2 99.9
50 0.0117 | 0.300 0.4 99.8
100 0.0059 | 0.150 0.8 99.7
200 0.0029 | 0.075 94.5 62.9
Pan 139.9
Classification of Sample: % Gravel: 0.0 % Sand: 371 % Silt & Clay:. 62.9
100 4 4 4
90 — // -
g % b
i
€ 50
8 a0 =i
& 30 t—
20 -
10 -
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
A
Reviewed By: Baan Q( 24N Date: (\ar el 14{2c1 2

V:\01216\activeVlaboratory_standing_offers\2018 La

boralory Standing Offers\121621867 Lascelles Engineering\December 5, Two Sieves, Lascalies #180480\Sieve Analysis Splil, Geo May2017.xisx




Sta ntec 2781 Lancaster Road

Sieve Analysis

LS 602

Ottawa ON, K1B 1A7 ASTM C136

Client: Lascelles Engineering, File #180480 Project Number: 121621867
Project: EVB

Material Type:
Proposed Use:
Source:

Sample Number:
Sampled Depth:

Soils / Aggregates:
Fill/Granulars

TP-7

S$1

3

Sampled By: Lascelles Engineering Tested By: Brian Prevost
Date Sampled:  December §, 2018 Date Tested: December 11, 2018
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 4217.4 Sample Weight Before Wash, (g): 277.9 Corrected
Sample Weight After Sieve, (g): 4214.5 Sample Weight After Wash, (g). 246.3 -
Percent Loss In Sieve, (%): 0.07 Percent Passing No. 200, (%): 11.4 1.4
Sieve Analysis
. ) Weight Cumulative Percent
Sieve No. Size,0f Opening Retai%ed Weight Retained Passing No Envelope
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 4214.5 4214.5
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.0 100.0
30 0.234 0.600 0.3 99.9
50 0.0117 | 0.300 0.8 99.7
100 0.0059 | 0.150 6.2 97.8
200 0.0029 | 0.075 232.5 16.3
Pan 2456
Classification of Sample: % Gravel: 0.0 % Sand: 83.7 % Silt & Clay: 16.3
100 4———— == * *
55 | /f“ 1T
g % /
8 D / C o
a
;o
(2] —
£ 304 ;’
20 — ‘1.‘ [
10 = =
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
Reviewed By: %\‘ LA D{ Ao \A Date: Occ_cw\\‘\»( \4 IZLLS

V:\01216\activelaboralory_standing_

offers\2018 Laboratory Standing Offers\121621867 Lascelles Engineering\December 5, Two Sieves, Lascelles #180480\Sieve Analysis Splil, Geo May2017.xlsx




/)

Stantec

Date: March 11, 2019
File: 121621867

Stantec Consulting Ltd
2781 Lancaster Rd
Ottawa, ON K1B 1A7
Tel: (613) 738-6075
Fax: (613) 722-2799

Attention: Shuang Chang, Lascelles Engineering Associates

Reference: Lascelles File #180480, ASTM D4318 Atterberg Limit

The following table summarizes Atterberg Limit results for BH-14 & BH-18.

Source Depth Liquid Limit Plastic Limit Plasticity Index
BH-14 §S-10 45’47 30.4 17.0 13.3
BH-18 S§S-5 20’-22’ 40.9 20.0 20.9
Sincerely,

Stantec Consulting Ltd

Brian D(wﬁ%

Brian Prevost

Laboratory Supervisor

Tel: 613-738-6075
Fax: 613-722-2799

brian.prevost@stantec.com

Attachments: Atterberg Limit Plasticity Chart

v:\01216\acliveVaboratory_slanding_offers\2019 laboralory standing offers\121621867

uary 21, three sieves_hydros, wo limits, lascelles #180480Veller, limil.doc




EVB Engineering

PLASTICITY CHART

60 _
Sample ID |
50 & #BH-14 SS 10 | P
mBH-18 SS 5 CH \ |
X 40 \ | |
e |
cl o
: &
2 \
‘o 30 _
o cL MH | OH
o 20 l\\\
_ 10 ”
: : MI (o]l
- CL-ML A~
. ' ML -7 ML oL | |
_ 0 10 20 30 40 50 60 70 80 90 100
7 Liquid Limit
Lascelles Engineering, File #180480 Figure No.

Project No. 121621867




Unified Soil Classification System

SAND Gravel
CLAY & SILT Fine _ Medium _ Coarse Fine _ Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 T _ _ _.__ _ 0
+ . + Sample ID i
_ | AV |
0 \.\ _ | | —a—BH14ss5 [ 10
= BB o \\ I \ IR _ ——BH17SS4 || o
i Jill | |
.\.\ \ T _ —#—BH 18 SS 9 1
70 - _ 30
\\ \ |1 | |
mv 60 \.\ pd “ | _ _ = .M
| ©
< i Wi ]
g 50 .\i\ \ BN o %
= [&]
B /| [— \ » _ . m
40 .-\ \ 60
|
" 4
30 e _| _ \ | | — L 70
20 _ ;_l.__\ | 80
il
10 | 90
. il | [ | | L
0 _ - 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimeters
Sample ID Depth (m) % Gravel % Sand % Silt % Clay
BH 14 SS 5 20'-22' 0.0 1.2 52.8 46.0
BH 17 SS 4 1517 0.0 11.8 74.2 14.0
BH18 SS9 40'42' 0.0 1.7 36.3 62.0
GRAIN SIZE DISTRIBUTION Lascelles Figure No.

File #180480

Project No. 121621867




@ Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
_ PROJECT DETAILS WASH TEST DATA |
[[Client: Lascelles Engineering, File# 180480 Project No.: 121621867 Oven Dry Mass In Hydrometer Analysis (g) |m$.ﬂ_._
Project: EVB Engineering Test Method: LS702 Sample Weight after Hydrometer and Wash (g) o.mm___
[Material Type: Soil Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) mn.mu_
[source: BH 14 Date Sampled: February 21, 2019 Percent Passing Corrected (%) 98.76||
|ISample No.: SS5 Tested By: Denis Rodriguez
[sample Deptn 20°-22' Date Tested: March 6, 2019 _ PERCENT LOSS IN SIEVE
Sample Weight Before Sieve (g) 225.40
Sample Weight After Sieve (g) 225.40
Percent Loss in Sieve (%) 0.00
_ SOIL INFORMATION CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS
iquid Limif i 52.86
w__wwmeﬂqd”hw” vA_u_v Mmﬂnwmmhm_,h_w MW,MQNV@ 53.30 B ey M“H_ _,_RM _WMH._W-”“
_ Soil Classification Hygroscopic Corr. Factor (F=W /W,) 0.9917 75.0 100.0
| Specific Gravity (Gs) 2.750 Air Dried Mass in Analysis (M,), () 55.20 63.0 100.0
| Sg. Correction Factor () 0.978 Oven Dried Mass in Analysis (M), (@) 54.74 53.0 100.0
| Mass of Dispersing Agent/Litre 40 o] Percent Passing 2.0 mm Sieve (P1q), (%) 100.00 375 100.0
Sample Represented (W), (g) 54.74 26.5 100.0
HYDROMETER DETAILS 19.0 100.0
[ votume of Buib (ve), (em®) 63.0 13.2 100.0
| Length of Bulb (L), (cm) 14.47 95 100.0
[ Length from 0’ Reading to Top of Bulb (L,), {cm) 10.29 4.75 100.0
| scate Dimension (h,), (cm/Div) 0.1585 2.00 0.0 100.0
| Cross-Sectional Area of Cylinder (), (cm?) 27.25 Total (C + F)' 225.40
m Meniscus Correction (Hp), (a/L) 1.0 0.850 0.05 99.91
0.425 0.06 99.89
START TIME 11:09 AM 0.250 0.08 99.85
0.106 0.28 99.49
_ HYDROMETER ANALYSIS 0.075 0.66 98.79
I Elapsed Time H, H, Temperature | Corrected Reading | Percent Passing Diameter PAN 0.68
| Date Time T Divisions Divisions Te R=H,-H, P L n K D Note 1: (C + F) = Coarse + Fine
| Mins a/L alL °C g/l % cm Poise mm
| 06-Mar-19 11:10 AM 1 55.0 7.0 235 48.0 85.78 7.68904 9.28431 0.012744 0.03534
06-Mar-19 11:11 AM 2 52.0 7.0 23.5 45.0 80.42 8.15404 9.28431 0.012744 0.02573
| 06-Mar-19 11:14 AM 5 49.0 7.0 23.5 420 75.06 8.61904 9.28431 0.012744 0.01673
06-Mar-19 11:24 AM 15 46.0 7.0 23.5 39.0 69.70 9.08404 9.28431 0.012744 0.00992
| 06-Mar-19 11:39 AM 30 43.0 7.0 23.0 36.0 64.34 9.54904 9.39251 0.012818 0.00723
06-Mar-19 12:09 PM 60 40.0 70 23.0 33.0 58.98 10.01404 9.39251 0.012818 0.00524
| 06-Mar-19 319 PM 250 36.0 7.0 22.5 29.0 51.8278 10.63404 9.50295 0.012894 0.00266
” 07-Mar-19 11:09 AM 1440 29.0 7.0 23.0 220 39.3176 11.71904 9.39251 0012818 0.00116
Remarks: Reviewed By: ._,\u..: i Pren H..mw
Date: AA e\ | 204
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@ Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
PROJECT DETAILS WASH TEST DATA r_
Client: Lascelles Engineering, File# 180480 Project No.: 121621867 Oven Dry Mass In Hydrometer Analysis (@) mo;m_
Project: EVB Englneering Test Method: LS702 Sample Weight after Hydrometer and Wash (g) 9.17]|
Material Type: Soll Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) 84.8||
| Source: BH 17 Date Sampled: February 22, 2019 Percent Passing Corrected (%) ma.ﬂ__
Sample No.: SS4 Tested By: Denis Rodriguez
|Sample Depth 1517 Date Tested: March 6, 2019 PERCENT LOSS IN SIEVE
Sampie Weight Before Sieve (g) 703.30
Sample Weight After Sieve (g) 703.30
Percent Loss in Sieve (%) 0.00
SOIL INFORMATION CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS
iquid Limi Drie s (W, 86.22
w__wmpﬂnﬂ:””h_%:u; Mwmhzma _,HN_M_M mAsM_y vaav 86.50 PG oxumwhw WHMM__“
Soil Classification Hygroscopic Corr. Factor (F=W,/W,) 0.9968 75.0 100.0
Specific Gravity (Gs) 2.750 Air Dried Mass in Analysis (M,), (@) 60.39 63.0 100.0
Sg. Correction Factor (o) 0.978 Oven Dried Mass in Analysis (M,), () 60.19 53.0 100.0
Mass of Dispersing Agent/Litre 24 g Percent Passing 2.0 mm Sieve (P1g), (%) 100.00 375 100.0
Sample Represented (W), () 60.19 26.5 100.0
HYDROMETER DETAILS 19.0 100.0
Volume of Bulb (Vg), (cm?) 63.0 13.2 100.0
Length of Bulb (Ly), (cm) 14.47 95 100.0
Length from ‘0’ Reading to Top of Bulb (L,), (cm) 10.29 4.75 100.0
Scale Dimension (hs), (cm/Div) 0.155 2.00 0.0 100.0
Cross-Sectional Area of Cylinder (A), (cm?) 27.25 Total (C +F)’ 703.30
Meniscus Correction (Hy,), (9/L) 1.0 0.850 0.04 99.93
0.425 0.06 99.90
START TIME 11:26 AM 0.250 0.07 99.88
0.106 1.24 97,94
HYDROMETER ANALYSIS 0.075 7.09 88.22
Elapsed Time H, He Temperature | Corrected Reading | Percent Passing Diameter PAN 9.16
Date Time T Divisions Divisions U R=H;-H, P L 1 D Mote 1: (C + F) = Coarse + Fine
Mins gL a/lL “C all % cm Poise mm
_ 6-Mar-19 11:27 AM 1 35.0 4.0 23.5 31.0 50.39 10.78904 9.28431 0.012744 0.04186
6-Mar-19 11:28 AM 2 28.0 4.0 23.5 24.0 39.01 11.87404 9.28431 0.012744 0.03105
6-Mar-19 11:31 AM 5 24.0 40 235 200 32.51 12.48404 9.28431 0.012744 0.02015
6-Mar-19 11:41 AM 15 190 4.0 235 15.0 24.38 13.26904 9.28431 0.012744 0.01199
6-Mar-19 11:56 AM 30 17.0 4.0 23 13.0 21.143 13.57904 9.39251 0.012818 0.00862
6-Mar-19 12:26 PM 60 16.0 4.0 23.0 12.0 19.50 13.73404 9.39251 0.012818 0.00613
| 6-Mar-19 3:36 PM 250 14.0 4.0 22.5 10.0 16.25 14.04404 9.50295 0.012894 0.00306
m 7-Mar-19 11:26 AM 1440 12,0 40 23 8.0 13.00 14.35404 9.39251 0.012818 0.00128
Remarks: Reviewed By: | .
Date: pM s rein \\ 2L
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@ Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
_ PROJECT DETAILS WASH TEST DATA __
[crient: Lascelles Engineering, File# 180480 Project No.: 121621867 Oven Dry Mass In Hydrometer Analysis (g) 50.76]|
Project: EVB Englneering Test Method: LS702 Sample Weight after Hydrometer and Wash (g) 0.85||
Material Type: Soll Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) wm.u__
Source: BH 18 Date Sampled: February 22, 2019 Percent Passing Corected (%) 98.33)|
[ISample No.: Ss9 Tested By: Denis Rodriguez
Sample Depth 40'42' Date Tested: March 6, 2019 PERCENT LOSS IN SIEVE
Sample Weight Before Sieve (@) 256.70
Sample Weight After Sieve (g) 256.70
Percent Loss in Sieve (%) 0.00
SOIL INFORMATION CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS
iquid Limi ven Dried Mass (W,), 61.88 . . Wt.
W_“.“_M_“_o”“_“”hw” veu: M_q _M_.mma Mass A<<A“M< NSGV 62.38 g M“H_.“RM _u_uMquM__.“
Soil Classification Hygroscopic Corr. Factor (F=W,/W,) 0.9920 75.0 100.0
Specific Gravity (Gg) 2,750 Air Dried Mass in Analysis (M,), (9) 51.17 63.0 100.0
Sg. Correction Factor (a) 0.978 Oven Dried Mass in Analysis (M.), () 50.76 53.0 100.0
Mass of Dispersing Agent/Litre 48 g Percent Passing 2.0 mm Sieve (P4g), (%) 100.00 37.5 100.0
Sample Represented (W), () 50.76 26.5 100.0
HYDROMETER DETAILS 19.0 100.0
_ Volume of Bulb (Vg), AQ:QV 63.0 13.2 100.0
_ Length of Buib (L,), (cm) 14.47 95 100.0
Length from '0' Reading to Top of Butb (L,), (cm) 10.28 4.75 100.0
Scale Dimension (hy), (cm/Div) 0.155 2.00 0.0 100.0
| Cross-Sectional Area of Cylinder (A), (cm?) 27.2 Total (C +F)’ 256.70
_ Meniscus Corection (Hy,), (9/L) 1.0 0.850 0.00 100.00
0.425 0.04 99.92
START TIME 11:34 AM 0.250 0.05 99.90
0.106 0.33 99.35
HYDROMETER ANALYSIS 0.075 0.84 98.35
| Elapsed Time Hs Temperature Corrected Reading | Percent Passing Diameter PAN 0.85
| Date Time T Divisions Te R=H;-H. P L 1 K o] Note 1: (C + F) = Coarse + Fine
Mins g/l °C g/l % cm Poise mm
6-Mar-19 11:35 AM 1 55.0 23.0 48.0 92.52 7.68691 9.39251 0.012818 0.03554
6-Mar-18 11:36 AM 2 54.0 23.0 47.0 90.59 7.84191 9.39251 0.012818 0.02538
6-Mar-19 11:39 AM 5 53.0 23.0 46.0 88.66 7.99691 9.39251 0.012818 0.01621
| 6-Mar-19 11:49 AM 15 50.0 23.0 430 82.88 8.46191 9.39251 0.012818 0.00963
6-Mar-19 12:04 PM 30 48.0 7.0 23 41.0 79.03 8.77191 9.39251 0.012818 0.00693
6-Mar-19 12:34 PM 60 46.0 7.0 23.0 39.0 7517 9.08191 9.39251 0.012818 0.00499
6-Mar-19 3:44 PM 250 41.0 7.0 225 34.0 65.53 9.85691 9.50295 0.012894 0.00256
| 7-Mar-19 11:.34 AM 1440 36.0 7.0 23 280 55.90 10.63191 9.39251 0.012818 0.00110
Remarks: Reviewed By: mv._\.p (@57, } O:\ TASG QW\
Date: Ml 1) J201T
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Unified Soil Classification System

Lascelles Engineering File #180480
EVB Engineering

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 . 2 T — 0
Sample ID h |
90 —=8—-BH 14 SS 3 \ 10
|
go |  —*—BH18SS2 \ | | 20
—+—BH 19SS 6 /i r ] _
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N [] | o0
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Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No.

Project No. 121621867




Sieve Analysis

Sta ntec 2781 Lancaster Road LS 602

Ottawa ON, K1B 1A7 ASTM C136

Client:

Project:

Material Type:
Proposed Use:
Source:

Sample Number:
Sampled Depth:

Lascelles Engineering File #180480 Project Number: 121621867
EVB Engineering
Soils / Aggregates:
Fill/Granulars

BH 14
$§3
1012’

Sampled By: Lascelles Engineering Associates Tested By: Denis Rodriguez
Date Sampled: February 21, 2019 Date Tested: March 5, 2019
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 667.3 Sample Weight Before Wash, (g): 269.2 Corrected
Sample Weight After Sieve, (g): 667.3 Sample Weight After Wash, (g): 124.6 E——
Percent Loss In Sieve, (%): 0.00 Percent Passing No. 200, (%): 53.7 53.7
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Sleeef@ganing Retai%ed Weight Retained Passing No' Eqvelope
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 667.3 667.3
8 0.0937 2.36 100.0
16 0.0469 1.18 0.1 100.0
30 0.234 0.600 0.2 99.9
50 0.0117 | 0.300 0.4 99.9
100 0.0059 | 0.150 1.2 99.6
200 0.0029 | 0.075 100.0 62.9
Pan 124.6
Classification of Sample: % Gravel: 0.0 % Sand: 37.1 % Silt & Clay: 62.9
100 % & & =
- /f |
g £ /
i " -
£ 50
8 40 L
& 30 ul
20 =
10 T
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
Reviewed By: Date: P\ gdn\\ | 286

L3
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Sta ntec 2781 Lancaster Road

Sieve Analysis

LS 602

Ottawa ON, K1B 1A7 ASTM C136

Client: Lascelles Engineering File #180480 Project Number: 121621867
Project: EVB Engineering

Material Type:
Proposed Use:
Source:

Sample Number:
Sampled Depth:

Soils / Aggregates:
Fill/Granulars

BH 18

§S2

5.7

Sampled By: Lascelles Engineering Associates Tested By: Denis Rodriguez
Date Sampled:  February 22, 2019 Date Tested: March 5, 2019
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 614.9 Sample Weight Before Wash, (g): 282.0 Corrected
Sample Weight After Sieve, (g): 614.9 Sample Weight After Wash, (g): 193.1 EEe—
Percent Loss In Sieve, (%): 0.00 Percent Passing No. 200, {%): 31.5 31.5
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Size of Opening Retaigr;\ed Weight Retained Passing No Envelope
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 614.9 614.9
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.1 100.0
30 0.234 0.600 0.2 99.9
50 0.0117 | 0.300 0.5 99.8
100 0.0059 | 0.150 2.0 99.3
200 0.0029 | 0.075 165.0 41.5
Pan 193.0
Classification of Sample: % Gravel: 0.0 % Sand: 58.5 % Silt & Clay: 41.5
| 100 # TS . =
I 90 i -—/f —
| @ 80 -
| ﬁ 70 e SIS 7 — —
& 60 /
= /
e 50 =
8 40 <
& 30 -
20 B —-
10
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:

Reviewed By: \?)1‘ VENTAN @( C.\Jé%'
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@ Stantec 2781 Lancaster Road

Sieve Analysis

LS 602
Ottawa ON, K1B 1A7 ASTM C136
Client: Lascelles Engineering File #180480 Project Number: 121621867
Project: EVB Engineering
Material Type: Soils / Aggregates:
Proposed Use: Fill/Granulars
Source: BH 19
Sample Number: SS 6
Sampled Depth: 12'6"-14'6"
Sampled By: Lascelles Engineering Associates Tested By: Denis Rodriguez
Date Sampled: February 19, 2019 Date Tested: March 5, 2019
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 824.9 Sample Weight Before Wash, (g): 273.6 Corrected
Sample Weight After Sieve, (g): 824.9 Sample Weight After Wash, (g): 144.8 -
Percent Loss In Sieve, (%): 0.00 Percent Passing No. 200, (%): 47.1 471
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Si2el of GpEhing Retai%ed Weight Retained Passing No Envelope
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 824.9 824.9
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.1 100.0
30 0.234 0.600 0.2 99.9
50 0.0117 | 0.300 0.6 99.8
100 0.0059 | 0.150 3.4 98.8
200 0.0029 | 0.075 105.7 61.4
Pan 144.8
Classification of Sample: % Gravel: 0.0 % Sand: 38.6 % Silt & Clay: 61.4
100 . .
90 —
g @® // [ T
i ¢
E 50 i
| o 40 - = -
| & 30 | _
| 20 S — b —
10 - -
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
Reviewed By: N\ 2N ‘\")( (..UO%' Date: p s
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Geotechnical Investigation - Proposed Prescott Arena Lascelles File Number: 180480
Sophia Street, Prescott, Ontario May 2019
Appendix D

Appendix D

Laboratory Certificates of Analysis

Lascelles Engineering & Associates Ltd.


William
Rectangle


1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

Lascelles Engineering Ltd.

870 James St
Hawkesbury, ON K6A2WS8
Attn: Shuang Chang

Client PO: 180480
Project: 180480 Report Date: 14-Dec-2018
Custody: 43345 Order Date: 10-Dec-2018

Order #: 1850066

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
1850066-01 TP-4 S1
1850066-02 TP-8 S1
. 71,97 ‘ N Mark Foto, M.Sc.
Approved By: ’;”;f{{ A7 ,_;;J—r g —,:;: Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Page 1 of 7



(6PARACEL

Order #: 1850066

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO: 180480

Report Date: 14-Dec-2018
Order Date: 10-Dec-2018
Project Description: 180480

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Anions EPA 300.1 - IC, water extraction 12-Dec-18 12-Dec-18
pH, soil EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 11-Dec-18 11-Dec-18
Resistivity EPA 120.1 - probe, water extraction 13-Dec-18 13-Dec-18
Solids, % Gravimetric, calculation 13-Dec-18 13-Dec-18

OTTAWA CALGARY

MISSISSAUGA KINGSTON LONDON
1-800-749-1947 www.paracellabs.com

NIAGARA WINDSOR

Page 2 of 7



(6PARACEL

Order #: 1850066

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO: 180480

Report Date: 14-Dec-2018

Order Date: 10-Dec-2018

Project Description: 180480

Client ID: TP-4 S1 TP-8 S1 - _
Sample Date:| 12/05/2018 09:00 12/05/2018 10:00 - -
Sample ID: 1850066-01 1850066-02 - -
MDL/Units Soil Soil - -
Physical Characteristics
General Inorganics
pH 0.05 pH Units 7.85 - - -
Resistivity 0.10 Ohm.m 121 - - .
Anions
Chloride 5 ug/g dry <5 - - .
Sulphate 5 ug/g dry 14 <5 - .
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1850066

Certificate of Analysis

Client: Lascelles Engineering Ltd.

Client PO: 180480

Report Date: 14-Dec-2018
Order Date: 10-Dec-2018
Project Description: 180480

Method Quality Control: Blank

Reporting Source RPD

Analyte Result Limit Units Result  %REC RPD  Limit Notes
Anions

Chloride ND ug/g

Sulphate ND ug/g

General Inorganics

Resistivity ND 0.10 Ohm.m
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1850066

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO: 180480

Report Date: 14-Dec-2018
Order Date: 10-Dec-2018
Project Description: 180480

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions

Chloride 62.1 5 ug/g dry 57.2 8.2 20

Sulphate 132 5 ug/g dry 116 12.7 20
General Inorganics

pH 7.74 0.05 pH Units 7.84 1.3 10

Resistivity 42.7 0.10 Ohm.m 41.0 43 20
Physical Characteristics

% Solids 70.2 0.1 % by Wt. 72.1 2.7 25

OTTAWA CALGARY MISSISSAUGA
1-800-749-1947

KINGSTON

LONDON

www.paracellabs.com

NIAGARA WINDSOR

Page 5 of 7
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Order #: 1850066

Certificate of Analysis Report Date: 14-Dec-2018
Client: Lascelles Engineering Ltd. Order Date: 10-Dec-2018
Client PO: 180480 Project Description: 180480

Method Quality Control: Spike

Reporting . Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions
Chloride 146 5 ug/g 57.2 89.0 78-113
Sulphate 215 5 ug/g 116 98.8 78-111

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
Page 6 of 7
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Order #: 1850066

Certificate of Analysis Report Date: 14-Dec-2018
Client: Lascelles Engineering Ltd. Order Date: 10-Dec-2018
Client PO: 180480 Project Description: 180480

Qualifier Notes:
None

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
Page 7 of 7



‘ \ P A R A C E L TRUSTED. 300 - 2319 St. Laurent Blvd
O RESPONSIVE. Ottawa, ON, K1G 438
1-800-749-1947

RELIABLE. www.paracellabs.com

Subcontracted Analysis

Lascelles Engineering Ltd.
870 James St Tel: (613) 632-0241
Hawkesbury, ON K6A2W8 Fax: (613) 632-0241

Attn: Shuang Chang

Paracel Report No 1850066

Order Date: 10-Dec-18
Client Project(s): 180480 Report Date: 14-Dec-18
Client PO: 180480
Reference: Standing Offer
CoC Number: 43345

Sample(s) from this project were subcontracted for the listed parameters. A copy of the subcontractor’s report is attached

Paracel ID Client ID Analysis
1850066-01 TP-4 S1 Redox potential, soil

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR
1-800-749-1947 www.paracellabs.com



TESTMARK Laboratories Ltd.
Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Client: Mark Foto Work Order Number: 361974
Company: Paracel Laboratories Ltd.- Ottawa PO #:
Address: 300-2319 St. Laurent Blvd. Regulation: None

Ottawa, ON, K1G 4J8 Project #: 1850066
Phone/Fax: (613) 731-9577 / (613) 731-9064 DWS #:
Email: mfoto@paracellabs.com Sampled By:
Date Order Received:  12/11/2018 Analysis Started: 12/14/2018
Arrival Temperature: 9.9°C Analysis Completed: 12/14/2018

WORK ORDER SUMMARY
ANALYSES WERE PERFORMED ON THE FOLLOWING SAMPLES AS RECEIVED. RESULTS RELATE ONLY TO THE ITEMS TESTED.

TP-4 S1 1404566 Soil None 12/5/2018

METHODS AND INSTRUMENTATION
THE FOLLOWING METHODS WERE USED FOR YOUR SAMPLE(S):

I S S I S

RedOx - Soil (T06) Mississauga Determination of RedOx Potential of Soil Modified from APHA-2580B

This report has been approved by:

Vg

Marc Creighton
Laboratory Director

. 6820 Kitimat Road Unit 4, Mississauga, ON, L5N 5M3
12/14/2018 12:39 ) , ON, P 10f2
Phone: (905) 821-1112 Fax: (905) 821-2095 Web: www.testmark.ca age o



TESTMARK Laboratories Ltd.

Committed to Quality and Service

CERTIFICATE OF ANALYSIS

Paracel Laboratories Ltd.- Ottawa Work Order Number: 361974

WORK ORDER RESULTS

Sample Description TP-48S1

Lab ID 1404566

RedOx (vs. S.H.E.) [3821

LEGEND

Dates: Dates are formatted as mm/dd/year throughout this report.
MDL: Method detection limit or minimum reporting limit.
[ ]: Results for laboratory replicates are shown in square brackets immediately below the associated sample result for ease of comparison.

Quality Control: All associated Quality Control data is available on request.
Exceedences: HIGHLIGHTED CELLS INDICATE THAT THE RESULT EXCEEDS A REGULATORY LIMIT. CALCULATED UNCERTAINTY ESTIMATIONS ARE NOT APPLIED FOR DETERMINING SAMPLE EXCEEDANCES..

. 6820 Kitimat Road Unit 4, Mississauga, ON, L5N 5M3
12/14/2018 12:39 : s DI Page 2 of 2
Phone: (905) 821-1112 Fax: (905) 821-2095 Web: www.testmark.ca ageso



GEOTECHNICAL INVESTIGATION
PROPOSED PRESCOTT ARENA (ALTERNATE SITE)
SOPHIA STREET AND CHURCHILL ROAD WEST
PRESCOTT, ONTARIO

Prepared for

EVB Engineering Ltd.
Attn: Mr. Greg Esdale, P. Eng.
208 Pitt Street
Cornwall, Ontario
K6J 3P6

By

Lascelles Engineering & Associates Limited
1010 Spence Avenue — Suite 14
Hawkesbury, Ontario
K6A 3H9

LASCELLES

ENGINEERING & ASSOCIATES

Lascelles File No: 180480 December 2019



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Sophia Street and Churchill Road West, Prescott, Ontario December 2019
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1 INTRODUCTION

The Town of Prescott, through a consulting agreement with EVB Engineering Ltd. (EVB),
retained the services of Lascelles Engineering & Associates Ltd. (Lascelles) to conduct a
geotechnical investigation on an alternate site for the construction of a proposed new arena.
The alternate site is located approximately 150m south of the original proposed location, and
fronts Churchill Road West. This investigation is being carried out in hopes of obtaining more
favourable soil conditions versus those obtained as part of the previous geotechnical

investigation (Report dated May 2019).

The purpose of the investigation was to identify the subsurface soil and groundwater conditions
within the proposed project area by means of a limited number of boreholes, and based on the
factual information obtained, provide guidelines on the geotechnical engineering aspects of the
design of the proposed foundations and roadways, including construction considerations which

may influence the said design.

Should there be any changes in the design features, which may relate to the guidelines
provided in the report, Lascelles Engineering & Associates Ltd. should be advised in order to

review the report recommendations.

2 PROJECT AND SITE DESCRIPTION

The site under consideration is located within the western portion of the Town of Prescott and

within its recreational park. Refer to Figure 1 for location.

Currently, the site is a soccer field with no civic address and fronts Churchill Road West. It has
an irregular rectangular shape being about 140m wide (east-west) by 105m deep (north-south)
for an approximate surface area of 1.47ha (3.63acres). The site is fairly flat with a shallow

swale around the perimeter providing surficial drainage.
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Figure 1: Site Location

Ref: Google Earth - Date of Image 2018

It is our understanding that the project will consist of the construction of an arena having a total
surface area of about 4,410m?. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. The building would be located in the southern portion of the site,
while access lanes and a large surface parking area would be located to the north of the
building. The said building will be serviced by municipal water and sewers. A preliminary
concept Site Plan prepared by EVB is presented as part of Figure 2.

3 PROCEDURE

The preliminary fieldwork for this investigation was carried out on August 21, 2019. At the time,
six (6) borehole (BH-1 to BH-6) were drilled across the arena site. Following the review of the
soil conditions obtained, Lascelles staff returned to the site on September 26, 2019, to drill an

Lascelles Engineering & Associates Ltd.
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additional six (6) boreholes (BH-7 to BH-12). Prior to any fieldwork, the borehole locations were

cleared for the presence of any underground services and utilities.

Figure 2: Preliminary Site Plan

AT AN AN I

e

'53_\.

ANNNNY AN

V=

i
i
i
i
i
1
i
A
&l |
9
&

|
i
]
1
I
i
i
-
-
-
-
-
-
-
-
-
-
-
-

A
&
v
&

The boreholes were advanced using a track mounted drill rig equipped with continuous flight
hollow stem augers supplied and operated by George Downing Estate Drilling Inc. A “two man”
crew experienced with geotechnical drilling operated the drill rig and equipment. The boreholes
were advanced by auguring through the overburden down to auger refusal over the inferred

bedrock encountered between 1.88m to 8.56m below ground surface (bgs).
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Sampling of the overburden materials encountered in the boreholes was carried out at regular
depth intervals using a 50mm diameter drive open conventional split spoon sampler in

conjunction with standard penetration testing (“N” value).

All soil samples collected from boreholes were placed and sealed in plastic bags to prevent loss
of moisture. The recovered soil samples collected were classified based on visual and tactile

examination and the results of the in-situ testing (standard penetration test and field vane).

Upon auger refusal, BH-4 and BH-6 were further advanced by core drilling techniques using an
NQ-size (g47.7mm) double-tube wire line core barrel from 2.67m to 4.14m bgs, and from 2.03m
to 3.65m bgs, respectively, in order to confirm the bedrock. The recovered cores were visually
described, measured and placed in core boxes for further identification and observation by our

geotechnical engineer.

Standpipes were installed in four (4) of the boreholes prior to backfilling them to measure the
static groundwater level in the area. The standpipes consisted of 20mm diameter PVC piping
that were slotted and placed within the overburden prior to backfilling them. The standpipes

were used strictly to establish the static water level of the overburden water table.

The fieldwork was supervised throughout by a member of our engineering staff who supervised
drilling of the boreholes, coordinated the testing of the materials, cared for the samples collected
and logged the subsurface conditions encountered at each location. All soil and rock samples
were transported to our office for further examination by our geotechnical engineer. All samples
collected during this project will be kept in storage for a period of six (6) months at which time,

they will be disposed of, unless a written or verbal notice is received, requesting otherwise.
All boreholes were located using a GPS (Global Positioning System) receiver using NAD 83

(North American Datum). The approximate locations of the boreholes were plotted on a Google

Earth aerial photograph and are presented in Appendix A.
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4 SUBSURFACE SoOIL AND GROUNDWATER CONDITIONS

4.1 General

A review of the surficial geology maps for this area suggests that the site would be within
transitional geological units consisting of Champlain Sea Sand gradually changing northerly to

Champlain Sea Clay.

The Champlain Sea Sand is described as uniform buff sand, commonly reworked by wind into
dunes, while the Champlain Sea Clay is described as blue-grey clay, silty clay to silt, which is
locally overlain by thin layer of sand. The drift thickness within this area varies significantly from
shallow bedrock increasing in depth northerly to more than 20m. The bedrock for this area
consists of either the March Formation (southern portion) or the Oxford Formation (northern
portion). In this area, the March is described interbedded sandstone, dolostone and sandy

dolostone, while the Oxford formation is described as dolostone.

The subsurface conditions encountered in the boreholes were classified based on visual and
tactile examination of the materials recovered from the boreholes and the results of the in-situ
testing and field observations. The soil descriptions presented in this report are based on
commonly accepted methods of classification and identification of soil employed in geotechnical
practice. Classification and identification of soil involves judgement and Lascelles does not
guarantee descriptions as exact, but infers accuracy to the extent that is common in current

geotechnical practice.

The subsurface soil conditions encountered at each borehole location are given in the Borehole
Logs presented in Appendix B. These logs indicate the subsurface conditions encountered at
specific test locations only. Boundaries between zones on the logs are often not distinct, but

are rather transitional and have been interpreted as such.
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4.2 Topsoil

A thin (100mm to 150mm) layer of topsoil was encountered in all boreholes drilled across the
site. The topsoil is described as dark brown sandy loam. The topsoil was found resting over a

sand-silt deposit in all boreholes.

The material classified as topsoil was based on colour and the presence of organic materials
and is intended as identification for geotechnical purposes only. This does not constitute a

statement as to the suitability of this layer for cultivation and sustaining plant growth.

4.3 Sand-Silt Deposit

A sand-silt deposit was encountered in all boreholes drilled at this site. The deposit is described
as silty sand to sandy silt, brown near the surface become greyish brown to grey with depth. It
is in loose state of packing near the surface (first meter), but becomes compact to dense with
depth, and moist to wet. A sample of this soil unit collected from BH-8 at an approximate depth
of 1.05m was submitted to Stantec Laboratories, an accredited material testing laboratory, in
order to perform a gradation analysis. The gradation analysis revealed that that this soil units
contains 0.3% gravel, 37.1% of sand and 62.6% of silt and clay. This soil would be classified as
SM (poorly graded sand to silty sand to silt-sand mixture) as per the unified classification

system. The laboratory report is provided as part of Appendix C.

The sand-silt deposit was found to extend between 1.88 to 4.11m bgs, where it transitions into a
silt deposit in most boreholes. In BH-4, BH-6 and BH-12, the sand-silt deposit was found

resting over glacial till and directly over bedrock in BH-5.

4.4 Silt

A silt deposit was found underlying the sand-silt layer in all the boreholes, except for BH-4, BH-6
and BH-12. The silt was described as clayey with beds of stiff silty clay near its upper portion,
and with traces of sand. It is grey in colour, within a compact state and moist to wet. The silt
deposit was found to extend between 3.05m to 8.23m bgs and rest over glacial till in BH-1, BH-
2, and BH-8, or directly over bedrock in BH-3, BH-7, BH-9, BH-10 and BH-11.

Lascelles Engineering & Associates Ltd.
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A sample of this soil unit collected from BH-9 at a depth of 4.11m was submitted to Stantec
Laboratories to perform a hydrometer analysis. The results of the hydrometer analysis revealed
that the soil contains no gravel, 0.3% of sand, 73.7% of silt and 26.0% of clay. This soil would
be classified as SM-SC (silt-sand to clay-sand mixture) as per the unified classification system.

The laboratory report is provided as part of Appendix C.

4.5 Glacial Till

A thin deposit of glacial till was encountered in BH-1, BH-2, BH-4, BH-6, BH-8 and BH-12. The
layer is thin and sporadically across the site, varying from 0.05m to 1.37m in thickness. The till
is described as sandy with some silt and clay and traces of gravel. It is grey in colour, in

compact to dense state and wet. The glacial till was found mantling the bedrock.

4.6 Bedrock

Auger refusal over bedrock was encountered in all boreholes between the depths of 1.88m (BH-
5) to 8.56m (BH-1) bgs. This would suggest that the bedrock is sloped northerly. The bedrock
was cored in BH-4 (1.47m run) and BH-6 (1.53m run) to confirm its quality. The bedrock is
described a light grey sandy dolostone. The bedrock is found to be weathered at the surface
and became relatively better in quality with depth. The recoveries of the rock cores were
measured to be 100% (BH-4) and 98% (BH-6) with respective Rock Quality Designation (RQD)
of 63% and 38%, indicating a poor to fair bedrock quality. A picture of the recovered rock cores

from BH-4 and BH-6 are presented as part of Appendix B.

4.7 Groundwater Conditions

The static water level was measured within the standpipes installed within BH-1, BH-4, BH-5
and BH-6 using a water meter on September 26, 2019 and results are shown on the borehole
logs presented in Appendix B. The depth of the groundwater was found to range from 0.85m to

2.62m bgs. The flow of the overburden water table appears to be northerly.

Lascelles Engineering & Associates Ltd.
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It should be noted that groundwater levels could fluctuate with seasonal weather conditions,
(i.e.: rainfall, droughts, spring thawing) as well as from any presence of existing ditches and

underground services trenches at or in the vicinity of the site.

5 GEOTECHNICAL CONSIDERATIONS

5.1 General

This section of the report provides general engineering guidelines on the geotechnical design
aspects of the project based on our interpretation and review of the information obtained from

the boreholes as well as the project requirements.

It is our understanding that the project will consist of the construction of an arena having a total
surface area of about 4,410m?. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. The building would be located in the southern portion of the site,
while access lanes and a large surface parking area would be located to the north of the
building. The said building will be serviced by municipal water and sewers. A preliminary

concept Site Plan prepared by EVB is presented as part of Figure 2.

5.2 Foundations

The current investigation confirmed that the site is underlined by a sand-silt deposit. The
deposit was found to be loose only near the surface (less 1m bgs) and becoming compact to
very dense with the depth. Furthermore, in the area of the proposed building, the groundwater
table was found to be located near 1m bgs in general. The sand-silt deposit was found to
extend 1.88m to 4.11m bgs and rest over a clayey silt deposit or glacial till deposit, which are
both compact to dense. Under seismic loading, only the very upper portion (first 1m) of the
sand-silt deposit would be considered liquefiable. Therefore, it is recommended the proposed
arena building be founded at approximately 1m bgs over the surficial compact sand-silt deposit.
It is not recommended to set the foundation deeper due to the groundwater table, unless the

groundwater table would be permanently lowered prior to excavation.
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Alternatively, deep pile foundations extending to the bedrock could also be considered. The
depth to bedrock within the area of the proposed building would range approximately between
3.05m to 5.41m bgs increasing northerly. The overburden found on this site consists of a sand-
silt deposit followed by a clayey silt deposit resting over a thin layer of glacial till. Therefore, it is

unlikely that the piles will encounter significant obstructions during the piling activities.

5.3 Shallow Conventional Foundations

Conventional strip and column footings set on the native undisturbed soil, or properly
compacted and approved structural fill, may be designed using a maximum allowable bearing
pressure of 100kPa for serviceability limit state (SLS) and 150kPa for ultimate limit state (ULS)
factored bearing resistance. This bearing capacity is contingent on a minimum founding depth
of 1.0m below the existing ground surface to remove the loose layer of sand-silt. In addition, a
minimum width of strip footing of 0.9m and a minimum width of 1.2m on any sides for pad

footings is recommended.

Any disturbed soil as well as any large cobbles and boulders found at the subgrade level will
need to be removed from the footprint of the footings. Due to the sensitivity of the founding soil
to worker circulation and to obtain a uniform founding stratum, a 150mm granular mat is
recommended. The granular mat must consist of OPSS Granular A crushed stone compacted
to 100 percent of its Standard Proctor Maximum Dry Density (SPMDD).

Provided that any loose and/or disturbed soil is removed from the bearing surfaces prior to
pouring concrete or placing of structural fill, foundations set over the recommended native soil
or structural fill designed using the recommended serviceability limit state capacity value, the
total settlement will be less than 25mm. The differential settlement between adjacent column

footings is anticipated to be 15mm or less.

5.4 Deep Foundations

For driven piles, the use of steel H-piles or steel tube piles filled with concrete are considered
acceptable and would have the structural capacity to support the anticipated loads of the

proposed building. To minimize the potential damage to the pile tips during driving, the piles
should be provided with a driving shoe as per OPSD standards 3000.100 and 3001.100, for H-

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Sophia Street and Churchill Road West, Prescott, Ontario December 2019
Page 10 of 25

pile and steel tube piles, respectively. For steel piles founded over bedrock, the anticipated
design valued of the factored resistance at Ultimate Limit State (USL) and the Serviceability
Limit State (SLS) should be equal to the structural capacity of the pile. When the pile is properly
founded on bedrock, the settlement of the pile head is directly dependent of the elastic

compression of the pile from the applied load.

As a design example, the allowable load on a 245mm diameter steel pipe pile with a wall
thickness of 8.9mm could be taken as 915 kilonewtons. This assumes that the steel has a
minimum yield strength of 340 MPa and that the pipe pile is filled with 30MPa concrete. Pipe
piles should be equipped with a base plate having a thickness of at least 20mm to limit damage

to the pile tip during driving.

All of the piles should be driven to refusal. The driving resistance criteria will be highly
dependent on the required allowable load and the contractor’s pile driving equipment. Typically,
for drop hammer type piling rigs available in the Eastern Ontario, a refusal criterion of 20 blows
for the last 25 millimetres of penetration would be sufficient to achieve the above allowable
loads, assuming that about 27 kilojoules of energy is transferred to the pile per blow. The
contractor should be required to submit to the geotechnical engineer a copy of the proposed pile
size, piling equipment, methodology and driving resistance criteria prior to construction. The
pile foundations shall be designed according to Part 4 of the Ontario Building Code (latest

edition).

An allowance should be made in the specifications for this project for re-striking all of the piles at
least once to confirm the design set and/or the permanence of the refusal and to check for
upward displacement due to driving adjacent piles. Piles that do not meet the design set criteria
on the first re-strike should receive additional re-striking until the design set criteria are met. Al
re-striking should be performed after 48 hours of the previous set. Furthermore, the
specifications for this project should make provisions for dynamic load tests on test piles and for
dynamic testing and analysis on selected production piles to verify the driving resistance criteria
and pile capacities. The post construction settlement of elements of the structure, other than
the elastic shortening of the piles, should be negligible for end bearing piles driven to refusal

over bedrock.
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5.5 Grade Raise Restrictions

Based on the soil conditions established at this site, the maximum allowable grade raise should

be kept to 2.5m or less above the existing grades.

5.6 Seismic Design

Based on the results of the geotechnical investigation, the subsurface at this property can be
classified as a Class “E” as per the Site Classification for Seismic Site Response in accordance
with the latest version of the Ontario Building Code. It is noted that a greater seismic site
response class may be obtained by carrying out seismic velocity testing using a multichannel

analysis of surface waves (MASW).

5.7 Liquefaction Potential

Provided that the foundations are set below loose sand-silt layer (below 1m bgs) as

recommended above, the potential of soil liquefaction is not considered to be a concern.

5.8 Structural Fill

Where excavation below the underside of the footing is performed, consideration shall be given
to support the footings on structural fill. The structural fill must extend 0.6m beyond the outside
edge of the footings and extend outward and down at a 1 Horizontal to 1 Vertical profile out from
the edge equal to the depth of the structural fill set below the footing. The recommended
material to be used as structural fill to support the footings shall consist of Granular B Type I

crushed stone, or an approved equivalent material.

The structural fill shall be placed over undisturbed native soils in layers not exceeding 300mm
and compacted to a minimum of 98 percent of its Standard Proctor Maximum Dry Density
(SPMDD) as per ASTM D-698. Prior to placing any structural fill or to pouring the footings, it is
required that any disturbed soils along the base of the footing be removed and that the
subgrade soils be inspected and approved by the geotechnical engineer. Furthermore, the

structural fill must be tested to ensure that the specified compaction level was achieved.
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5.9 Slab-on-Grade Construction

For predictable performance of proposed concrete slab-on-grade, it is recommended that they
rest over native soil or structural fill only. Therefore, all organic, deleterious or otherwise

objectionable fill material encountered shall be removed from the building’s footprint.

The exposed native subgrade surface should then be inspected and approved by geotechnical
personnel. The subgrade shall be compacted using a heavy roller. Any evidently soft areas
should be sub-excavated and replaced with suitable engineered fill; however, disturbances

should be minimized as much as possible.

Any underfloor fill needed to raise the general floor grade shall consist of OPSS Granular B
Type Il material or an approved equivalent, compacted to 95 percent of its SPMDD. The final lift
shall be compacted to 98 percent of its SPMDD. A 200mm layer of OPSS Granular A material
shall be placed under the slab and compacted to at least 100 percent of the SPMDD.

The modulus of subgrade reaction (ks) for the design of the slabs over native sand, glacial till or

structural fill is 18 MPa/m.

In order to minimize and control cracking, the floor slab should be provided with wire or fiber
mesh reinforcement and crack control joints. The crack control joints should be spaced at equal
distance in both directions and where possible not exceeding a spacing of 4.5 metres. The

mesh reinforcement should be carried through the joints.

5.10 Frost Protection

All exterior footings, and those located in any unheated portion of the proposed building should
be provided with at least 1.5m of earth cover for frost protection purposes. Exterior footings
constructed in areas that are to be cleared of snow during the winter period should be provided
with at least 1.7m of earth cover for frost protection purposes. Alternatively, the required frost
protection could be provided using a combination of earth cover and extruded polystyrene
insulation. Lascelles should review the detailed design of frost protection with the use of

equivalent insulation prior to construction.
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In the event that foundations are to be constructed during winter months, foundation soils are
required to be protected from freezing temperatures using suitable construction techniques.
Therefore, the base of all excavations should be insulated from freezing temperature
immediately upon exposure, until the time that heat can be supplied to the building interior and

footings have sufficient soil cover to prevent freezing of the subgrade soils.

5.11 Foundation Drainage

It is our understanding that the proposed arena building will not contain any basement level,
including crawl spaces, pipe chase, etc. and that the finished grade of all interior floors will be
constructed at higher elevation than the finished ground elevation near the building.

Consequently, perimeter drainage is not required.

In order to reduce the potential for ponding of water adjacent to the foundation walls, roof water
should be controlled by a roof drainage system that directs water away from the building and the

exterior grade should be sloped to promote water away from the foundation walls.

5.12 Foundation Wall Backfill

To prevent possible foundation frost jacking of foundation wall, the backfill material should
consist of free draining, non-frost susceptible material such as sand or sand and gravel meeting

OPSS Granular B Type | grading requirements.

The foundation fill should be compacted in 300mm thick lifts, and to 95 percent of its SPMDD
using light compaction equipment, where no loads will be set over top. Where the backfill
material will ultimately support a pavement structure, walkways or slabs, it is suggested that the
foundation wall backfill material be compacted in 200mm thick lifts, and to 98 percent of the
SPMDD. The backfilling against foundation walls should be carried out on both sides of the wall

at the same time.
5.13 Retaining Walls and Shoring
The following Table 1 below provides the suggested soil parameters for the design of retaining

wall and/or shoring systems. For excavations near existing services and structures, the

coefficient of earth pressure at rest (K,) should be used.
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Table 1: Material Properties for Shoring and Permanent Wall Design (Static)

Pressure Coefficient
Bulk Density At Rest
Type of Material (kg/m?3) Active (Ka) (Ko)
Clay 18 0.45 0.80
Sand 19 0.33 0.50
Till 22 0.27 0.50
Granular B Type | 20 0.33 0.50
Granular B Type |l 23.1 0.31 0.47
Granular A 235 0.27 0.43

The above values are for a flat surface behind the wall, a straight wall and a wall friction angle of
0 degrees. The designer should consider any difference between these coefficients, and make
appropriate corrections for a sloped surface behind the wall, angled wall or wall friction as
required. The bearing capacity for the design of a retaining wall are the same as provided for
the building structures provided it is founded over native soil or properly prepared and approved

structural fill.

Retaining walls should also be designed to resist the earth pressures produces under seismic
conditions. The use of the combined coefficients of static and seismic earth pressure is
recommended, referred to as Kae for active conditions and Kpe for passive conditions for routine

design purposes.

The total active and passive loads under seismic conditions can be calculated using the

following two equations;

Pae = %2 Kae y H? (1-kv)

Pee = %2 Kpe ¥ H? (1-kv)

Where;

Kae = Combined Static and Seismic Active Earth Pressure Coefficient
Kee = Combined static and seismic passive earth pressure coefficient
H = Total Height of the Wall (m)

Kn = horizontal acceleration coefficient

K. = vertical acceleration coefficient

y = bulk density (kg/m?)
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These equations are based on a horizontal slope behind the wall and a vertical back of the
retaining wall and zero wall friction. For this site, the following design parameters were used to

develop the recommended Kae and Kpe values.

A = Zonal acceleration ratio = 0.2
K = Horizontal acceleration coefficient = 0.1
Kv = Vertical acceleration coefficient = 0.067

The above value of Ky corresponds to %z of the A value and the value Ky of corresponds to 0.67
of the Kn value. The angle of friction between the soil and the wall has been set at 0° to provide
a conservative estimate. The following Table 2 provides the parameters for seismic design of

retaining structures.

Table 2: Material Properties for Shoring and Permanent Wall Design (Seismic)

OPSS Granular A,

OPSS Granular B Granular Fill and Clay and Clayey
Parameter Type | Granular B Type Il Material
Bulk Unit Weight, y (kN/m?3) 20 23.3 18
Effective Friction Angle
(degrees) 30 32 28
Angle of Internal Friction
Between wall and Backfill
(degrees) 0 0 0
Yielding Wall

Active Seismic Earth
Pressure Coefficient (Kag) 0.37 0.33 0.45

Height of the Application of
Pae from the base of the
wall as a ration of its height

(H) 0.36 0.37 0.36
Passive  Seismic  Earth
Pressure Coefficient (Kpe) 3.06 3.48 4.0

Height of the Application of
Pre from the base of the
wall as a ration of its height
(H) 0.30 0.30 0.30

6 POTENTIAL OF CORROSIVE ENVIRONMENT
6.1 Sulphate Attack on Buried Concrete
Two (2) soil samples collected from BH-10, SS3 — 1.8m bgs and SS4 — 2.6m bgs, were

submitted for a sulphate analysis. The laboratory analysis was performed was performed by

Paracel Laboratories Ltd, an accredited chemical testing laboratory. The results of the analysis
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found the soil to contain a sulphate concentration of 18 ug/g and less 133 ug/g or 0.0018 % and
less 0.0133%). The laboratory Certificates of Analysis are presented in Appendix D.

Based on the CAN/CSA - A23.1 standards (Concrete Materials and Methods of Concrete
Construction), a sulphate concentration of 0.1% (1000 pg/g) or less in soil falls within the
negligible category for sulphate attack on buried concrete. As such, buried concrete for
foundation or manholes will not require any special additive to resist sulphate attack and the use

of normal Portland cement is acceptable.

6.2 Corrosivity Analysis for Buried Steel

BH-10 SS4 was also submitted for analysis of pH, Resistivity and Redox Potential. The
purpose of this testing was to assess the potential for corrosive environment on any buried steel

(i.e. piles). The laboratory Certificates of Analysis are presented in Appendix D.

The potential for an aggressive corrosive soil environment was established in reviewing the
above measured parameters and according to standard provided by the American Water Works
Association (AWWA) C-105/A21.5-10. Based on the noted standard, corrosion protection for
buried steel is only required where a corrosivity index of 10 or greater is encountered. Based on
the results, the calculated corrosivity index was found to be less than 10. As such, any buried
steel as part of this project would not require any special or specific corrosion protection

measures.

7 EXCAVATION AND GROUNDWATER CONTROL

7.1 Excavation Requirements

It is anticipated that shallow excavation for this project will not exceed 3.6m bgs for the
foundation and the installation of the associated underground services. Most of the shallow
excavation will be through topsoil, sand-silt, clayey silt or glacial till deposits as well as
potentially bedrock. Considering the high-water table found at this site, most of these soils are

located below the water table.
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According to the Ontario’s Occupational Health and Safety Act (OHSA), O. Reg. 213/91 and its
amendments, the surficial overburden soil anticipated to be excavated into at this site can be
classified as Type 3 for fully drained excavations. Therefore, shallow temporary excavation in
the overburden soil classified as Type 3 can be cut at 1 horizontal to 1 vertical for a fully drained
excavation starting at the base of the excavation and as per requirements of the OHSA

regulations.

The listed slopes are for fully drained excavations. Gentler slopes could be required under
undrained excavations or below the water table, where localised water infiltrations can occur

and where the excavations are exposed for a prolonged period of time.

Any excavated material stockpiled near a trench or open excavation should be stored at a
distance equal to or greater than the depth of the excavated soil within the trench or open
excavation and equipment circulation should be restricted away from the top of the slope

excavation.

In the event that the aforementioned slopes are not possible to achieve due to space
restrictions, the excavation should be shored according to OHSA O. Reg. 213/91 and its
amendments. A geotechnical engineer should design and approve the shoring and establish
the shoring depth under the excavation profile. Refer to the parameters provided in Tables 1
and 2 in Section 5.13 for use in the design of any shoring structures. The excavation for the
underground services could be carried out within tightly fitting, braced steel trench boxes,

approved by a professional engineer.

Rock excavation will be required for the installation of some underground services at this site. It
is anticipated that any weathered portion of the bedrock may be excavated using a large
excavator and that the remaining bedrock will require the use of hoe-rams. Furthermore, it is
possible that large boulders (greater than 1m in size) may be encountered as part of the glacial

till, and may need to be broken up in order to excavate.

The slopes of the rock excavation may be vertical with a 1m wide bench at the soil-rock
interface on all sides of the excavation. Any loose pieces of rock from the sidewalls of the
excavation should be removed and the bottom of the excavation should be sufficiently flattened

and exempt of rock ledges.
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A condition survey of any nearby structures and services should be undertaken prior to
commencing any construction. In view of the potential for vibration during excavating and
removal of the bedrock, it is recommended that the excavation activities be monitored
throughout the project by a vibration specialist engineer or consultant and that the vibration
limits be established based on the local conditions and nearby structures to ensure that ground

vibration are not exceeded.

7.2 Groundwater Control

Groundwater seepage and infiltration entering shallow and temporary excavations performed
within the overburden should be mitigated by pumping from sumps installed in the excavation.
Surface water runoff into the excavation should be avoided and diverted away from the

excavation.

It is anticipated that the invert of underground services may be founded below the water table.
Although the sand-silt, silt and glacial till deposits are in a compact to dense state, they are
nevertheless sensitive below the water table and may also be susceptible to piping and scouring
from water pressure at the base of the excavation. Therefore, the base of the excavation
should not be exposed for prolonged periods of time and should be backfiled as soon as

possible.

7.3 Pipe Bedding Requirements

It is recommended that the bedding for any underground service be placed over native material
or structural fill only. Consequently, any fill or organic material should be removed from the
loading influence of the proposed underground service. It is anticipated that the sewers and
watermain installed as part of this project will be founded over various soil deposit, including
bedrock.

Bedding, thickness of cover material and compaction requirements for the underground services
should conform to the manufacturers design requirements and to the requirements and detailed
installations outlined in the Ontario Provincial Standard Specifications (OPSS) and any

applicable standards or requirements from the Town of Prescott.

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Sophia Street and Churchill Road West, Prescott, Ontario December 2019
Page 19 of 25

Where the invert of an underground service will be founded below the groundwater table and
within sandy to silty deposits, these soils may be sensitive to disturbances and may also be
susceptible to piping and scouring from water pressure at the base of the excavation.
Therefore, special precautions should be taken in these areas to stabilize and confine the base
of the excavation such as using recompression (thicker bedding) and/or dewatering methods
(pre-pumping). In order to properly compact the bedding, the water table should be kept at least
0.30m below the base of the excavation at all time during the installation of the underground

services.

As an alternative to Granular A bedding and only where wet conditions are encountered, the
use of “clear stone” bedding, such as 19mm clear stone, OPSS 1004, may be considered only
in conjunction with a suitable geotextile filter. Without proper filtering, there may be entry of
fines from native soils and trench backfill into the bedding, which could result in loss of support

to the pipes and possible surface settlements.

The sub-bedding, bedding and cover materials should be compacted in maximum 200mm thick
lifts to at least 95 percent of the standard Proctor maximum dry density (SPMDD) using suitable

vibratory compaction equipment.

7.4 Trench Backfill

All service trenches should be backfilled using compactable material, free of organics, debris
and large cobbles or boulders. Acceptable native materials should be used as backfill between
the roadway subgrade level and the depth of seasonal frost penetrations (i.e. 1.8 metres below
finished grade) in order to reduce the potential for differential frost heaving between the new
excavated trench and the adjacent section of roadway. Where native backfill is used, it should
match the native materials exposed on the trench walls. Any boulders larger than 300
millimetres in size should not be used as trench backfill. Backfill below the zone of seasonal
frost penetration could consist of either acceptable native material or imported granular material

conforming at minimum to OPSS Granular B Type I.

To minimize future settlement of the backfill and achieve an acceptable subgrade for the
roadway, the trench should be compacted in maximum 300mm thick lifts to at least 95 percent
of the SPMDD. The specified density may be reduced where the trench backfill is not located

within or in close proximity to existing roadways or any other structures.
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8 SuITABILITY OF ON-SITE SOILS

The surficial overburden found at this project locations consists of sand-silt, silty clay, clayey silt
and glacial till, which are all considered frost susceptible and is not recommended for
engineered fill or backfilling against foundation wall or underneath concrete slabs. The existing
overburden could be reused as general backfil material (service trenches, general
landscaping/backfilling), if the material can be compacted according to the specifications
outlined herein at the time of construction. Any boulders larger than 300mm in size should not
be used as service trench backfill. Any imported material should conform to OPSS Granular B-
Type I. Itis anticipated that any rock excavation carry out as part of this project would yield only

minimum quantities and would not justify attempting crushing the rock for re-use on-site.

It should be noted that the adequacy of a material for reuse as backfill will depend on its water
content at the time of its use and on the weather conditions prevailing prior and during that time.
Therefore, all excavated materials to be reused should be stockpiled in a manner that will
minimise any significant changes in its moisture content, especially during wet conditions. Any
excavated materials proposed for reuse as part of this project should be stockpiled in order to
allow the material to be properly inspected and approved prior to reuse by a geotechnical

engineer.

9 PAVEMENT DESIGN

For predictable performance of the pavement areas, any objectionable fill, organic, soft or
deleterious materials should be removed from the proposed pavement areas to expose native
undisturbed subgrade soil or properly compacted fill. The exposed subgrade should be
inspected and approved by geotechnical personnel and any evidently loose and unstable areas
should be sub-excavated and replaced with suitable earth borrow approved by the geotechnical
engineer. Following approval of the preparation of the subgrade, the granular subbase may be

placed.
It is anticipated that the subgrade soils for the new parking and access road will consist of silt-

sand deposit. The construction of access road and parking areas will be acceptable over this

subgrade once that all organic material, objectionable fill or otherwise deleterious material are

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Sophia Street and Churchill Road West, Prescott, Ontario December 2019
Page 21 of 25

removed from the subgrade. The recommended pavement structures for the proposed light

duty parking areas and heavy duty access roads (fire route) are provided below.

For light vehicle parking areas and access lanes, the pavement structure should consist of:

50 millimetres of hot mix asphaltic concrete surface layer (HL3) over
150 millimetres of OPSS Granular A base over
350 millimetres of OPSS Granular B, Type Il subbase

For heavy duty access roads, the pavement should consist of:

40 millimetres of hot mix asphaltic concrete surface layer (HL3) over
50 millimetres of hot mix asphaltic concrete binder layer (HL8) over
150 millimetres of OPSS Granular A base over

450 millimetres of OPSS Granular B, Type Il subbase

The base and subbase granular materials should conform to OPSS Form 1010 material
specifications. Prior to importing any granular material onto the site, it should be tested and
approved by a geotechnical engineer prior to delivery to the site and should be compacted to
100% SPMDD. Compaction of the granular pavement materials should be carried out in
maximum 200 mm thick loose lifts to 100% of its SPMDD using suitable vibratory compaction

equipment.

The Job Mix Formula (JMF) of the asphaltic concrete should be in accordance with OPSS 1150
for Material Specification for Hot Mix Asphalt. The asphaltic concrete should be placed in
accordance to OPSS 310 for Construction Specification for Hot Mix Asphalt. The asphaltic
concrete should compacted to a minimum of 92% of the Maximum Relative Density. The JMF
and its constituents should be reviewed, tested and approved by a geotechnical engineer prior

to delivery to the site.

9.1 Paved Areas and Subgrade Preparation

The proposed access lanes and parking areas should be stripped of vegetation, topsoil, debris
and other obvious objectionable fill material. Following the backfiling and satisfactory
compaction of any underground service trenches up to the subgrade level, the subgrade should

be shaped, crowned and proof-rolled using heavy roller with any resulting soft areas sub-
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excavated down to an adequate bearing layer and replaced with approved backfill. Following

approval of the preparation of the subgrade, the pavement structure may be placed.

If the roadway subgrade is disturbed or wetted due to construction operations or precipitation,
the granular thicknesses given above may not be adequate and it may be necessary to increase
the thickness of the Granular B Type Il subbase and/or incorporate a non-woven geotextile

separator between the roadway subgrade surface and the granular subbase material.

For areas of the site that require the subgrade to be raised, the material should consist of OPSS
Granular B Type 1 or approved equivalent. Any materials proposed for this use should be
approved by the geotechnical engineer before placement. Materials used for raising the
subgrade to the proposed roadway subgrade level should be placed in maximum 300 mm thick
loose lifts and be compacted to at least 95% of the SPMDD using suitable compaction

equipment.

The performance of the pavement structure is highly dependent on the subsurface groundwater
conditions and maintaining the subgrade and pavement structure in a dry condition. To
intercept excess subsurface water within the pavement structure granular materials, sub-drains
with suitable outlets should be installed below the pavement structure subgrade, if adequate
overland flow drainage is not provided (i.e. ditches). The surface of the pavement should be
properly graded to direct runoff water towards suitable drainage features. It is recommended
that the lateral extent of the subbase and base layers not be terminated vertically immediately

behind any proposed curb/edge of pavement line but be extended beyond the curb.

The preparation of subgrade should be scheduled and carried out in such a manner that a
protective cover of overlying granular material is placed as quickly as possible in order to avoid
unnecessary circulation by heavy equipment over the subgrade. Frost protection of the surface
should be implemented (i.e. insulated tarps, etc.), if works are carried out during the winter

months.
Transitions should be constructed between new and existing pavement structures where new

parking/access lanes will meet with existing paved areas. In areas where the new pavement

will abut existing pavement, the depths of granular materials should be tapered up or down at 5
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horizontal to 1 vertical, or flatter, to match the depths of the granular material(s) exposed in the

existing pavement

Where the existing asphaltic concrete surface of a parking/roadway is affected by the
excavating process, the damaged zones should be saw cut and any damaged or loose pieces
of asphaltic concrete should be removed down to the binder course or its entire depth, where
only one layer exist. The existing base should be scarified and proof-rolled with any soft areas
excavated and replaced to the proper level with OPSS Granular A. Where two layers of asphalt
exist on an access lane, the surface course should be grinded over a width of 150mm to allow
the new surface course to overlap the binder layer and not create one straight vertical joint. On

existing streets, the overlap should be increased to 300mm.

10 CONSTRUCTION CONSIDERATIONS

It is suggested that the final design drawings for this project, including the proposed site grading
plan, be reviewed by the geotechnical engineer to ensure that the guidelines provided in this

report have been interpreted as intended.

The engagement of the services of the geotechnical consultant during construction is
recommended to confirm that the subsurface conditions throughout the proposed development
do not materially differ from those given in the report and that the construction activities do not
adversely affect the intent of the design. Any pile driving operations shall be supervised by
geotechnical personnel on a full-time basis to ensure that the pile have reach and met the
establish refusal criteria and the pile final location does not deviate horizontally and vertically
from its design location. All footing areas and any engineered fill areas (if required) for the
proposed project should be inspected by Lascelles Engineering and Associates Ltd. to ensure
that a suitable subgrade has been reached and properly prepared. The placing and compaction
of any granular materials beneath the foundations (if required) should be inspected to ensure

that the materials used conforms to the gradation and compaction specifications.

The subgrade for the pavement areas, watermain and sewers should be inspected and
approved by geotechnical personnel. In-situ density testing should be carried out on the
pavement granular materials and pipe bedding and backfill to ensure the materials meet the

specifications from a compaction point of view.

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Sophia Street and Churchill Road West, Prescott, Ontario December 2019
Page 24 of 25

11 REPORT CONDITIONS AND LIMITATIONS

It is stressed that the information presented in this report is provided for the guidance of the
designers and is intended for this project only. The use of this report as a construction
document is neither intended nor authorized by Lascelles Engineering & Associates Ltd.
Contractors bidding on or undertaking the works should examine the factual results of the
investigation, satisfy themselves as to the adequacy of the information for construction, and
make their own interpretation of the factual data as it affects their construction techniques,

schedule, safety and equipment capabilities.

The professional services for this project include only the geotechnical aspects of the
subsurface conditions at this site. The presence or implications of possible subsurface
contamination resulting from previous uses or activities at this site or adjacent properties, and/or
resulting from the introduction onto the site of materials from off-site sources are outside the

terms of reference for this report.

The recommendations provided in this report are based on subsurface data obtained at the
specific test locations only. Experience indicates that the subsurface soil and groundwater
conditions can vary significantly between and beyond the test locations. For this reason, the
recommendations given in this report are subject to a field verification of the subsurface soil

conditions at the time of construction.
The report recommendations are applicable only to the project described in the report. Any

changes to the project will require a review by Lascelles Engineering & Associates Ltd., to

ensure compatibility with the recommendations contained in this project.
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We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report or if we may be of further services to you, please do not

hesitate to contact our office.

Yours truly,
Lascelles Engineering & Associates Ltd.

Prepared by: Reviewed by:

G > S

Mario Elie, Project Manager

Will Ball, P.Eng.
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> w %
w| 3 CE SRR RESISTANCE PLOT ‘| ecssctbsess
] z z | x 20 40 60 80
0.0—_ﬁ—m N i Ground Surface -
N Topsoil: -
103 150mm dark brown sandy loam. 881 11| 100% g 1
203 Sand-Silt:
3 Silty sand to sandy silt, brown to
304, grey in colour, compact near the ! N
a0 surface becoming dense to very S82 24| 100% \
4 dense with depth, moist becoming
50— wet below 2.0m.
60— SS3 50 | 75% »“
I 20
70— /
80— 45
I SS4 43 | 5%
90—
005 34—
ER Silt: 305
103~ Clayey with beds of stiff silty clay at 85 7| 75% (
20F the upper portion and trace of sand
=N and gravel, grey in colour, in a
304 44 compact state of packing and moist .
3 | towet. SS6 10 | 85%
40—
50—
60 ss7 18 | 100% 18
- 50
703+ \
=N
I _ 538 2 | 100% 42
9203~ Auger refusal over inferred bedrock.
Z0.0—E_ 6. End of Borehole 5.99
D1.0——
2.0
b3.0—H 7.
24.0—::
5.0 =~
P03 g
D70
p8.0—_
D90~
I 90
0.0
B1.0—
B20—

Easting: 458278

Northing: 4951356

Site Datum: Assumed
Top of Casing Elev.: NA
Borehole Diameter: 200mm

Groundsurface Elev.: NA
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road W, Prescott, Ontario

DATE: August 21,2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-4

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. kPa) o o @
WATER LEVEL
DEPTH SCRIPTIO x € | & | sTANDARD PENETRATION
(m) DESCRIPTION L8 L1513 TEST WATER CONTENT
> %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
oz |F|2| 20 40 60 80
0.0—_ﬁ—m N i Ground Surface -
EN Topsoil: -
103 150mm dark brown sandy loam. $81 14 | 100% 14 £
20+ Sand-Silt: 2
3 Silty sand to sandy silt, brown in h 4
303 =
=4 49 colour, compact near the surface . o 09262019
03 becoming dense with depth, moist 852 a | 5% y ( )
3 becoming wet below 1.20m.
50— \\
60— SS3 39 | 75% ¥
I 20
7.0 —
ER Glacial Till: 21
a.o—;‘ Sandy silt _with trace of gravel and s S0R | 75%
BN clay, grey in colour, compact and -
803 wet. :
005~ %9 Bedrock:
ER Light grey sandy dolostone; fair )
03| quality. CRS 63% | 100%
20
303 49
4.0—5_ End of Borehole 414
50—
E=n
= 5.0
703
803
003
= 60
P00
D1.0——
2.0
30— 7.0
24.0—::
D50
P03 g
D705~
b8.0—_
D90~
I 90
B0.0—_
B1.0—=
B20—5-

Easting: 458238

Site Datum: Assumed

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951218
Groundsurface Elev.: NA

Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




RECORD OF BOREHOLE: BH-5

PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site) PROJECT No.: 180480

CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: Churchill Road W, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: August 21, 2019 DRILLING EQUIPMENT: Track-mounted CME-55

DRILLING METHOD: Hollow Stem Auger
LASCELLES

ENGINEERING & ASSOCIATES

IL PROFILE AMPLE
50 0 S S SHEAR STRENGTH
. KPa) o o @
S & 8 o 8 8§
DEPTH v 5| x WATER LEVEL
w
(m) DESCRIPTION % % 8 STANDARI?FEE"F‘ETRATION WATER CONTENT
> w %
gl z|c|S|gl RESISTANCE PLOT ‘| ecssctbsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m 0 i Ground Surface -
N Topsoil: -
103 150mm dark brown sandy loam. SS1 8 | 100% 0\8
203 Sand-Silt: c
3 Silty sand to sandy silt, brown in -
302, colour, compact near the surface . 2 b 4
a0+ becoming dense with depth, moist ss2 20| 5% (09-26-2019
4 becoming wet below 1.20m.
50—
60 3 Auger refusal over inferred bedrock. $S3 50R 50R]
0 75%
3 20 End of Borehole 1.88
70—
=
9.0—5_
00— 30
103
2.0—5'
SER 40
=
50
0
- 50
703
a.o—f:
003
= 60
P00
1o+
=
b3.0—H 7.
24.0—::
bs.0—
P03 g
D705~
bso—|
boo =~
I 990
0.0
=
0]
Easting: 458286 Northing: 4951258 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: NA
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road W, Prescott, Ontario

DATE: August 21,2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-6

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
L] L]
>_ o~ %
DEPTH v 5| WATER LEVEL
w
(m) DESCRIPTION % % 8 STANDARI?FES_IFIETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
oz |F|2| 20 40
0.0—_ﬁ—m 0. _ Ground Surface -
EN Topsoil: -
103 150mm dark brown sandy loam. $81 7 | 100% 3
203 | Sand-Silt: )
3 Silty sand to sandy silt, brown in °
302, colour, loose near the surface . 1% -
03 becoming compact to dense with 852 16 ] 75% b 4
g_ (11e0p0th, moist becoming wet below (09-26-_2019)
50 .00m.
E o83 21 \aﬁ\
60" 50R | 75% —
32 LT == =S0R
703 Glacial Till:
3 50mm sandy silt with some gravel
804 and trace of clay, brown in colour,
= very dense, and wet.
= CR4 38% | 98%
3 5, Bedrock:
0'0_5_ “| Light grey sandy dolostone; poor
103 quality.
2.0—5_ End of Borehole 356
303 49
=g
50—
0
= 5.0
703
803
003
= 60
P00
D1.0——
2.0
30— 7.0
24.0—::
D50
P03 g
D705~
b8.0—_
D90~
I 90
B0.0—_
B1.0—=
B20—5-

Easting: 458317

Site Datum: Assumed

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951280
Groundsurface Elev.: NA
Top of Riser Elev.: NA

Monitoring Well Diameter: NA

COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road W, Prescott, Ontario

DATE: September 26, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-7

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) o .
DEPTH . 5| & WATER LEVEL
w
m) DESCRIPTION _ 'Eld % 8 STANDARDTESIT\IETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 20 60
0.0—_ﬁ—m N i Ground Surface -
N Topsoil: :
103 100mm dark brown sandy loam. SS1 7 | 100% \7
203 Sand-Silt:
3 Silty sand to sandy silt, brown in
304, colour, loose near the surface 35
= ; 52 35 | 100%
a0+ becoming compact to very dense \
4 with depth, moist becoming wet
504 below 2.00m.
60— SS3 58 | 75% 5
3 20
70—
8-0_5_ 45
=+ s 45 | 100% 4
90—
005 34—
ER Silt: 305 7(/
103~ Clayey with beds of stiff silty clay at 85 12 | 100%[
20F the upper portion and trace of sand,
=N grey in colour, in a compact state of
303 49 packing and moist. -
4 SS6 16 | 100%
40—
50
ES 113
60— SS7 13| 100%] &= |
- 50 ——]
103 Auger refusal over inferred bedrock. I
El 9 o 0% rS0R
8-0_:_ End of Borehole 541
9.0
3 60
P00
10—
=
b3.0—H 7.
24.0—5:
ps.0—=+
P03 g
D705~
=N
o0
I 90
0.0
10
20—
Easting: 458214 Northing: 4951250 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: NA
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road W, Prescott, Ontario

DATE: September 26, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-8

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458242

Site Datum: Assumed

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951275
Groundsurface Elev.: NA

Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) o .
DEPTH v 5| x WATER LEVEL
w
(m) DESCRIPTION ) % % 8 STANDARI?FES_IFIETRATION WATER CONTENT
> w %
w| =2 S S8 resstmceror | cggscmsess
o z z | x 20 40 60
0.0—_ﬁ—m N i Ground Surface -
EN Topsoil: :
0= 100mm dark brown sandy loam. 881 6 | 100% (\6
20+ Sand-Silt:
3 Silty sand to sandy silt, brown in
304, colour, loose near the surface . b6
a0 becoming compact to dense with S82 % | 7%
3 depth, moist becoming wet below
50— 2.00m.
60— 553 2 | 75% 42‘
3 20
70—
80 s
B 554 39 | 75% 1
90—
005 34—
R Silt: 305 ‘
103~ Clayey, with beds of stiff silty clay at 85 10 | 100%|
= the upper portion and trace of sand,
= grey in colour, in a compact state of
303 44\ packing and moist. 381
ER 596 SR | 0% SR
3| Glacial Till:
50— Sandy silt with trace of clay and
4 gravel, and presence of boulders,
803 .| greyin colour, very dense and moist. 8s7 62 | 100%
70 518
a.o—;: Auger refusal over inferred bedrock.
9.0—5— End of Borehole
3 60
P00
10—
=
b3.0—H 7.
24.0—5:
ps.0—=+
P03 g
D705~
=N
o0
I 90
0.0
10
20—
COMMENTS:




RECORD OF BOREHOLE: BH-9

PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site) PROJECT No.: 180480

CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: Churchill Road W, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: September 26, 2019 DRILLING EQUIPMENT: Track-mounted CME-55

DRILLING METHOD: Hollow Stem Auger
LASCELLES

ENGINEERING & ASSOCIATES

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) o o @
S & 8 o 8 8§
DEPTH v 5| x WATER LEVEL
w
(m) DESCRIPTION % % 8 STANDARI?FEE‘,F‘ETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m 0 i Ground Surface -
N Topsoil: :
103 100mm dark brown sandy loam. 881 6 | 100% GG\
203 Sand-Silt:
3 Silty sand to sandy silt, presence of
304, gravel near silt interface, brown to ! 45
a0+ grey in colour, loose near the S82 45| 100% 7
4 surface becoming compact to dense
504 with depth, moist becoming wet
E below 2.00m. 35
60— SS3 35 | 100%
3 20
70— /
8.0—5_ }Jz
I 554 32 | 100%
90—
005 34—
ER Silt: 305
103~ Clay with beds of stiff silty clay at the 85 9 | 75% (
20F upper portion and trace of sand, grey
=N in colour, in a compact state of
303 49 packing and moist. -
E SS6 16 | 100%
40—
5oL
60 ss7 15 | 100 $1
3~ 50 Auger refusal over inferred bedrock.
70—
8-0—5_ End of Borehole 533
=
3 60
P00
10—
=
b3.0—H 7.
24.0—::
ps.0—=+
26.0—:_ 80
D705~
=N
o0
I 90
0.0
10
20—
Easting: 458273 Northing: 4951300 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: NA
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




RECORD OF BOREHOLE: BH-10

PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site) PROJECT No.: 180480

CLIENT: EVB Engineering Ltd. LOGGED BY: S.C.
LOCATION: Churchill Road W, Prescott, Ontario DRILLER: George Downing Estate Drilling Ltd.
DATE: September 26, 2019 DRILLING EQUIPMENT: Track-mounted CME-55

DRILLING METHOD: Hollow Stem Auger
LASCELLES

ENGINEERING & ASSOCIATES

IL PROFILE AMPLE
50 0 S S SHEAR STRENGTH
. Pa) o g o
DEPTH . 5| & WATER LEVEL
w
m) DESCRIPTION 'Eld " % 8 STANDARDTESIT\IETRATION WATER CONTENT
> %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m 0 i Ground Surface -
N Topsoil: :
103 100mm dark brown sandy loam. 881 5 | 100%] 5
203 Sand-Silt:
3 Silty sand to sandy silt, brown to
304, greyin colour, loose near the ! 34
a0+ surface becoming compact to dense S82 31| 100%
=N with depth, moist becoming wet
5.0—;_ below 2.00m.
603 SS3 39 | 75% >‘9
3 20
70—
s b
B 554 22 | 100%
90—
005 34—
ES Silt: 305 ,
103~ Clayey with beds of stiff silty clay at 85 12| 100% <
20F the upper portion, grey in colour, in a
=N compact state of packing and moist.
302 40
ER 596 19 | 100 |87
= Auger refusal over inferred bedrock.
50—
3 End of Borehole 4.60
6.0
- 50
703+
a.o—f:
=
3 60
P00
10—
=
b3.0—H 7.
24.0—::
ps.0—=+
26.0—:_ 80
D705~
=N
o0
I 90
0.0
10
20—
Easting: 458228 Northing: 4951235 COMMENTS:
Site Datum: Assumed Groundsurface Elev.: NA
Top of Casing Elev.: NA Top of Riser Elev.: NA
Borehole Diameter: 200mm Monitoring Well Diameter: NA




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.

LOCATION: Churchill Road W, Prescott, Ontario

DATE: September 26, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-11

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. KPa) o o ®
S & 8 o 8 8§
8| x WATER LEVEL
DEPTH e g W | STANDARD PENETRATION
m) DESCRIPTION w < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m N i Ground Surface -
EN Topsoil: :
103 100mm dark brown sandy loam. $81 4 | 100% (\4
203 | Sand-Silt:
3 Silty sand to sandy silt, presence of
302, gravel near silt interface, brown to . 5
s grey in colour, loose near the 852 % | 100%
3 surface becoming compact to dense
50— with depth, moist becoming wet
3 below 2.00m. ;30
60— SS3 30 | 100%
I 20
70—
80 Silt: 2 [
En Clayey with beds of stiff silty clay at S84 14| 100%
90— the upper portion, grey in colour, in a
00— 30 compact state of packing and moist. —
0= Auger refusal over inferred bedrock.
2.0—5_ End of Borehole
303 49
=g
50—
0
= 5.0
703
803
003
= 60
P00
D1.0——
2.0
30— 7.0
24.0—::
D50
P03 g
D705~
b8.0—_
D90~
I 90
0.0
B1.0—=
B20—5-

Easting: 458259

Site Datum: Assumed

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951257
Groundsurface Elev.: NA

Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Precott Arena (Alternate Site)

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road W, Prescott, Ontario

DATE: September 26, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-12

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
° (kPa) o o @
DEPTH v 5| WATER LEVEL
w
(m) DESCRIPTION ) Hd % 8 STANDARI?FES"FIETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m 0. _ Ground Surface -
EN Topsoil: -
103 150mm dark brown sandy loam. $81 5 | 100% ({
203 | Sand-Silt:
3 Silty sand to sandy silt, presence of
302, gravel near silt interface, brown to . a5
s grey in colour, loose near the 852 3 | 100%
3 surface becoming compact to dense
504 with depth, moist becoming wet
E below 2.00m. 20
60— SS3 30 | 100%
I 20
70— A n
3 Glacial Till: 213
80— Mix of sand gravel with beds of clay
4 . . 23 .
E to clayey silt, grey in colour and S84 g | 100%
80 I moist. ‘Yg
00— 30 . L 1
T Auger refusal over inferred bedrock. 385 11
10—
=N End of Borehole 340
20—
303 49
=g
50—
0
= 5.0
703
803
003
= 60
P00
D1.0——
2.0
b3.0—H 7.
24.0—::
D50
26.0—5_ 80
D705~
b8.0—_
D90~
I 90
0.0
B1.0—=
B20—5-

Easting: 458288

Site Datum: Assumed

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951279
Groundsurface Elev.: NA

Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:
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Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480

Sophia Street and Churchill Road West, Prescott, Ontario December 2019
Appendix C
Appendix C
Laboratory Test Reports

Lascelles Engineering & Associates Ltd.


Christina
Rectangle


Sieve Analysis

Sta ntec 2781 Lancaster Road LS 602

Ottawa ON, K1B 1A7 ASTM C136
Client: Lascelles Engineering, File #180480-A Project Number: 121621867
Project: Proposed Arena, Prescott
Material Type: Soils / Aggregates:
Proposed Use: Fill/Granulars
Source: BH-8
Sample Number; 882
Sampled Depth:  2'6"-4'6"
Sampled By: Lascelles Engineering Tested By: Brian Prevost
Date Sampled: September 26, 2019 Date Tested: October 8,2019
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 482.4 Sample Weight Before Wash, (g): 250.6 Corrected
Sample Weight After Sieve, (g): 482.2 Sample Weight After Wash, (g): 98.8 ===
Percent Loss In Sieve, (%): 0.04 Percent Passing No. 200, (%): 60.6 60.4
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Size of Opening Retaiied Weight Retained Passing No En{eiope
Inches mm g g % Minimum Maximum
6 150
4 106 100
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5 0.0 0.0 100.0
+4 0.187 4.75 1.3 1.3 99.7
-4.75 480.9 482.2
8 0.0937 2.36 0.2 99.7
16 0.0469 1.18 0.9 99.4
30 0.234 0.600 1.6 99.1
50 0.0117 | 0.300 5.5 97.5
100 0.0059 | 0.150 13.7 94.3
200 0.0029 | 0.075 93.3 62.6
Pan 98.4
Classification of Sample: % Gravel: 0.3 % Sand: 37.1 % Silt & Clay: 62.6
100 R ————— e e e iy & —— e — - - S e
0 ! $ L il i I A ! i ——
| & s Al 5 O
g |
S 60| FC-— - -- Ll L
e 50 +— 1 —
2w . L
L& 30 - - 3l _
20 =
% :
| 0
0.0 0.1 1.0 10.0 100.0
! Grain Size in Millimeters
Remarks:
Reviewed By: Bryoun, @\( wo@ Date: (3¢ ex W\ 2.0 lof

Vv:\01216\acliveVlaboratory_slanding_offers\2019 Laboratory Standing Offers\121621867 Lascelles Engineering Associates\September 26, Sieve & Hydromeler, Lascelles #180480A\Sieve Analysis S|



Unified Soil Classification System

Stantec

SAND Gravel
CLAY & SILT Fine _ Medium _ Coarse Fine _ Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 _ 7 =ik = = i _ 0
_ SampleID |
— — _ - |
_ \ _ ~m—BH-9 $S6
80 _ 7 ; _ _ — 20
| Nl 1
70 _ 30
| 11 T
2 | _ _ B
® 60 40 £
: | | | | s
m... | | | nﬂm
m 50 \m : _ 50 m
5] | =
g —_ . il I8 = - S - s
40 ) \ _ 60
30 4——1 il | + _ - 70
\ |
v~ _ _ _
20 1 t t | 80
_
10 _ T _ 90
—= _ S — _ = Inl == — = | e izt — i -
0 _ _ 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimeters
Sample ID Depth (m) % Gravel % Sand % Silt % Clay
BH-9 SS6 12'6"-14'6" 0.0 0.3 73.7 26.0
GRAIN SIZE DISTRIBUTION Figure No.

Lascelles Engineering, File #180480-A
Proposed Arena, Prescott

Project No. 121621867




9 Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
PROJECT DETAILS WASH TEST DATA T
[Chient: Lascelles Engineering, File #180480-A Project No.: 121621867 Oven Dry Mass In Hydrometer Analysis (g) 55.0
[[Project: Proposed Arena, Prescott Test Method: LS702 Sample Weight after Hydrometer and Wash (g) o.._i_
Material Type: Soil Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) ww.u__
ISource: BH-9 Date Sampled: September 26, 2019 Percent Passing Corrected (%) 99.75||
[[Sample No.: SS6 Tested By: Daniel Boateng
|sample Depth 12'6"-14'6" Date Tested: October 9, 2019 PERCENT LOSS IN SIEVE
Sample Weight Before Sieve (g) 268.30
Sample Weight After Sieve (g) 268.10
Percent Loss in Sieve (%) 0.07
SOIL INFORMATION CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS
|| Liquid Limit (LL) o.<m: .U:ma Mass (W,), (9) 102.89 Sieve Size mm 0_.__._._” Wt. _umzx.w_._n
Plasticity Index (P1) Air Dried Mass (W,), (@) 103.51 Retained Passing
Soil Classification Hygroscopic Corr. Factor (F=W/W,) 0,9940 75.0 100.0
Specific Gravity (Gs) 2.750 Air Dried Mass in Analysis (M,), (@) 55.36 63,0 100.0
| Sg. Correction Factor (a) 0.978 Oven Dried Mass in Analysis (M,), () 55.03 53.0 100.0
I Mass of Dispersing AgentiLitre 40 q Percent Passing 2.0 mm Sieve (Pyg), (%) 100.00 37.5 100.0
Sample Represented (W), (9) 55.03 26.5 100.0
HYDROMETER DETAILS 19.0 100.0
Volume of Bulb (Vg), Ao_.zuv 63.0 13.2 100.0
Length of Bulb (L), (cm) 14.47 9.5 100.0
| Length from '0' Reading to Top of Bulb (L), (cm) 10.29 475 100.0
Scale Dimension (h,), (cm/Div) 0.155 2.00 0.0 100.0
Cross-Sectional Area of Cylinder (A), (cm?) 27.25 Total (C + F)' 268.10
| Meniscus Correction (H,), (9/L) 1.0 0.850 0.02 99.96
0.425 0.04 99.93
START TIME 8:02 AM 0.250 0.08 99.85
0.106 012 99.78
HYDROMETER ANALYSIS 0.075 0.14 99.75
Elapsed Time s H, Temperature | Corrected Reading | Percent Passing Diameter PAN 0.14
Date Time T Divisions T, R=H,-H. P L n K D Note 1: (C + F) = Coarse + Fine
Mins g/l g/l °C /L % cm Poise mm
08-Oct-19 8:03 AM 1 57.0 6.0 22.0 51.0 90.67 7.37904 9.61570 0.012970 0.03523
09-Oct-19 8:04 AM 2 3.0 6.0 220 47.0 83.56 7.99904 9.615670 0.012970 0.02594
09-Oct-19 8:07 AM 5 47.0 6.0 22.0 41.0 72.90 8.92904 9.61570 0.012970 0.01733
08-Oct-19 8:17 AM 16 38.0 6.0 220 320 56.89 10.32404 9.61570 0.012970 0.01076
09-Oct-19 8:32 AM 30 33.0 6.0 220 27.0 48.00 11.09904 9.61570 0.012970 0.00789
09-Oct-19 9:02 AM 60 29.0 6.0 220 23.0 40.89 11.71904 9.61570 0.012970 0.00573
09-Oct-19 12:12 PM 250 23.0 6.0 22.0 17.0 30.2250 12.64904 9.61570 0.012970 0.00292
10-Oct-19 8:02 AM 1440 19.0 6.0 215 13.0 23.1132 13.26904 9.73081 0.018047 0.00125
Remarks: Reviewed By: Gy sy VvV
Date: O ¢ Ao e x \\ _Nnmm

V:01216\activeVlaboratory_standing_offers\2019 Laboratory Standing Offers\121621867 Lascelles Engineering Associates\September 26, Sieve & Hydrometer, Lascelles #180480A\Hydrometer.xisx
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< \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 438

O RESIPONSLYE, 1-800-749-1947
RELIABLE. www.paracellabs.com

Certificate of Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014
Hawkesbury, ON K6A 3H9
Attn: Shuang Chang

Client PO:
Project: 180480-A Report Date: 11-Oct-2019
Custody: 48078 Order Date: 7-Oct-2019

Order #: 1941055

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
1941055-01 BH-10 SS3
1941055-02 BH-10 SS4

T Mark Foto, M.Sc.

S 7 S T il '
W e A 7 7 A Lab Supervisor

Approved By:

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Page 1 of 7
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Order #: 1941055

Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Report Date: 11-Oct-2019
Order Date: 7-Oct-2019
Project Description: 180480-A

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Anions EPA 300.1 - IC, water extraction 11-Oct-19 8-Oct-19
pH, soil EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 9-Oct-19 9-Oct-19
Resistivity EPA 120.1 - probe, water extraction 9-Oct-19 9-Oct-19
Solids, % Gravimetric, calculation 10-Oct-19 8-Oct-19
OTTAWA HAMILTOMN CALGARY MISSISSALGA KIMGSTOM LONDOM NIAGARA WI’L‘JDZSI%R
age 2 0

1-800-749-1947 www.paracellabs.com
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Certificate of Analysis

Order #: 1941055

Report Date: 11-Oct-2019

Client: Lascelles Engineering Ltd.

Order Date: 7-Oct-2019

Client PO: Project Description: 180480-A
Client ID: BH-10 SS3 BH-10 SS4 - _
Sample Date:| 26-Sep-19 14:00 26-Sep-19 14:15 - -
Sample ID: 1941055-01 1941055-02 - -
| MDL/Units Soil Soil - -
Physical Characteristics
% Solids | 0.1%bywt 84.1 79.7 - -
General Inorganics
pH 0.05 pH Units - 7.67 - -
Resistivity 0.10 Ohm.m - 34.2 - B
Anions
Chloride 5 ug/g dry - 7 - .
Sulphate 5 ug/g dry 18 133 i -
OTTAWA HAMILTOM CALGARY MISSISSAUGA KIMNGSTOM LOMNDOM MNIAGARA WIEJD;S%R
age 3 0

1-800-749-1947

www.paracellabs.com
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Order #: 1941055

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO:

Report Date: 11-Oct-2019
Order Date: 7-Oct-2019
Project Description: 180480-A

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result ~%REC Limit RPD  Limit Notes
Anions
Chloride ND 5 ug/g
Sulphate ND 5 ug/g
General Inorganics
Resistivity ND 0.10 Ohm.m

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINMGSTOM LONDOM MIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1941055

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO:

Report Date: 11-Oct-2019
Order Date: 7-Oct-2019
Project Description: 180480-A

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions

Chloride 502 5 ug/g dry 486 3.1 20

Sulphate 123 5 ug/g dry 122 0.6 20
General Inorganics

pH 7.16 0.05 pH Units 7.13 0.4 2.3

Resistivity 90.0 0.10 Ohm.m 89.9 0.2 20
Physical Characteristics

% Solids 95.9 0.1 % by Wt. 95.4 0.5 25

OTTAWA + HAMILTON + CALGARY = MISSISSAUGA = KINGSTOM LONDOM » NIAGARA » WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1941055

Certificate of Analysis Report Date: 11-Oct-2019
Client: Lascelles Engineering Ltd. Order Date: 7-Oct-2019
Client PO: Project Description: 180480-A

Method Quality Control: Spike

Reporting . Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD | imit Notes
Anions
Chloride 576 5 ug/g 486 90.0 82-118
Sulphate 229 5 ug/g 122 107 80-120

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINMGSTOM LONDOM MIAGARA WINDSOR

Page 6 of 7
1-800-749-1947 www.paracellabs.com
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Order #: 1941055

Certificate of Analysis Report Date: 11-Oct-2019
Client: Lascelles Engineering Ltd. Order Date: 7-Oct-2019
Client PO: Project Description: 180480-A

Qualifier Notes:

None

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry’.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINMGSTOM LONDOM MIAGARA WINDSOR

Page 7 of 7
1-800-749-1947 www.paracellabs.com



P A R A C E L TRUSTED. 300 - 2319 St. Laurent Blvd
(O Ottawa, ON, K1G 418
SESHOLIRAE 1-800-749-1947

RELIABLE. www.paracellabs.com

Subcontracted Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014 Tel: (613) 632-0241
Hawkesbury, ON K6A 3H9 Fax: (613) 632-0241

Attn: Shuang Chang

Paracel Report No 1941055

Order Date: 07-Oct-19
Client Project(s): 180480-A Report Date: 17-Oct-19
Client PO:
Reference: Standing Offer
CoC Number: 48078

Sample(s) from this project were subcontracted for the listed parameters. A copy of the subcontractor’s report is attached

Paracel ID Client ID Analysis
1941055-02 BH-10 SS4 Redox potential, soil

OTTAWA HAMILTOM CALGARY MISSISS5AUGA KINGSTOMN LOMNDOM NIAGARA WINDSOR
1-800-749-1947 www.paracellabs.com



Z10 | abeg BOMIBWISOY MMM G9M  G602-128 (S506) :Xed ZL11-128 (S06) :duoud

ENG NG ‘NO ‘eBNessISSI “p Hun Peoy 1ewny 0289 9€:51 610C/9L/0L enssiio @ied
1010811 A101e10gET
uoybiai) olep
:Aq panoidde usaq sey yodai siyj
908G¢-VYHdY WoJj paljipo\ |10S JO [BjUSIOd XOPaY J0 uoheulwlisieqg ebnessissi|\ (901) I10s - xOpay

(S)31dNVS HNOA HO4 @3asn FH3IM SAOHLIN DNIMOTIOL IHL
NOILVININNH1SNI ANV SAOHL3IN

Nd Gl:¢ 6102/9¢/6 SUON llos 069€8Y 1 7SS 01-H4

‘d31S3L SWALI FHL OL ATNO 31v13d S1TNS3YH FHL 'STTdINVS ONIMOTI104 FHL NO AINHO4d3d FHIM SISATVNY

AHVNINNS H3AHO XHOM
610C/9L/01L ‘pars|dwo sishjeuy J. LGl ainjesedwa | [eALLY
6L02/9L/0L :pauelg sishjeuy 6L02/8/0l  :PAAIORY JopiQ aeq

:Ag pajdwes woosge|j@oeied@uosuagqolp lewq
‘# SMA ¥906-LEL (€19) / ££56-LE€L (€19) :Xed/euoyd
GGOLY61 ‘#108lo1d 8ry DI ‘NO ‘emenQ
papiAo.id J0u uonewIoU| :uonejnbay ‘PAIg WUBINeT 1S 6L EZ-00€ 'Ssalppy
‘# 0Od emMenQ -pi] seuojeloge] |goeled :Auedwo)
L 18¥8¢€ -IsquinN 18pJQ YOA uosuaqoy aleq BUET o)

SISATVNY 40 31VvOIdI1430

89IA188 pue AJjeny o} PRI
‘P37 sauojel0qe] MHVINLSTL




BOYIEW]SOY MMM :G9M  G602-128 (S06) :Xed ZLLL-1Z8 (S06) :auoud

240 ¢ obed EING NG ‘NO ‘eBnessISSIN “p Hun peoy 1ewniy 0289 9€:G1 610¢/91/01 -BNSS1 40 B1Eq

‘HnsaJ sy Jo AlpIeA ayy 10aye Aew uoneiAsp uolipuod sjdwes pajou Y :suolieinag uonipuo) sjdwes

'suofe|nd|ed Juanbasgns ul pasn aq Aew yaiym ejep siyi Jo Alpijea ay) 1oy a|qisuodsal Jou si jiewisa | ualjd ayy Aq papiaoid pue pajoa)|od uaaq sey jeyl ejep juasaldal sisyawelied pial4 bujuieluod spoday :eyeq plai4
‘auayuelonyy([)ozuag wolj SuolNGUIUOd SpnjduUl AewW BUBYIUEION|H(G)0ZUS] J0) SYNSAY :dudyjueIoNn|(q)ozuag

'SIONVATIIOXT FTdINVS DONININETLIA HO4 A3I7ddV LON FHY SNOILYINILST ALNIVLHEIONN A3LVINDOTVO “LINIT AHOLYINDIY V SA330X3 L1NSIY IHL LVHL F1VOIANI ST130 A3 LHOITHOIH :S90U8paddxy
"1senbai uo a|ge|ieAe si ejep [01u0) Alljen paleIdosse ||y :[0auo) Alend

‘uosliedwod Jo 9sea 1o} }nsal a|dwes paje|dosse ay) Mojaq Ajgieipawwi s}oxoeIq a1enbs ul umoys ale sajed|dal Alojeloge| Joy synsay [ ]

‘Nl Buiodas winwiuiw 10 Hwij uoRdsIep PouIsIN AN

‘sisA|eue |eniul 8y} Jaye poyidw sy} Jo sjuswalinbal
aoeds peay pue awi pjoy ‘ainjeladwsa} papuswiwiodal ay) 0} Buipioode pajpuey usaq aAey jou Aew sjdwes “Jaquinu e Aq paxiyns ale Aay} 1sixa suni-al ajdiinwi J| “Jelweled jey) Jo uni-ai1 e Sa)edipul sweu Jayeweled e Jayy :[1]
“podal siy) Inoybnouy) Jeak/pp/ww se payew.lo) ale sajeq saleq

AaN3O31

AW VIN wmm ('3'H'S 'sA) xOpeY

snun Jan unsay Ansiweay) [eIousn

069€8Y 1 aiqe’
Nd G1:¢ 6102/92/6 sleq siduwies

¥SS 0l -He

S11NS3H H3AHO MHOM

LL8Y8E Haqun J9pJO SHOM EMENO -} Seuojeloqe] [9oeled

SISATVNY 40 31VvOIdI1430

89IA188 pue AJjeny o} PRI

‘P37 sauojesoqe] MAVINLSTL




PROPOSED PRESCOTT ARENA - ALTERNATE SITE

GEOTECHNICAL INVESTIGATION

NORTHEAST INTERSECTION OF SOPHIA STREET AND CHURCHILL ROAD WEST

Lascelles File No: 180480

PRESCOTT, ONTARIO

Prepared for

EVB Engineering Ltd.
Attn: Mr. Greg Esdale, P. Eng.
208 Pitt Street
Cornwall, Ontario
K6J 3P6

By

Lascelles Engineering & Associates Limited
1010 Spence Avenue — Suite 14
Hawkesbury, Ontario
K6A 3H9

LASCELLES

ENGINEERING & ASSOCIATES

July 2020



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Northeast Intersection of Sophia Street and Churchill Road West, Prescott, Ontario July 2020

TABLE OF CONTENTS

1 INTRODUCTION .....oooiiiiitiitctcntcic sttt sttt s ss s s s s s ae s e sne s nn s 1
2 PROJECT AND SITE DESCRIPTION.......cccciiiiitiiiiniinitiecnne st sse s sseessaessssesane 1
3 PROCEDURE........c ittt e s s s a e s e s sas s e e s ae s mn e s nas 3
4 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS ........cccccciniiiiirneneesesseenane 5
T g N € = T T - | 5
B2 o X7 o Y | PSSP 6
T T | 6
T N NP 1 Lo BST {1 B =Y o Yo - | APPSR 7
L ] | | TR 7
L €1 F- Ve - 1 I 1| R STR 8
T R N = 7o [ o o 9
4.8 Groundwater CONditioNS.........ccocceiviiiiiiiiiiiiiin 9
5 GEOTECHNICAL CONSIDERATIONS..........cccoinitiiitintiecnessecsessse s s sse s snne 10
£ T80 TR € = o - - | 10
5.2  FouNdatioNS......ccccovuiiiiiiiiiiiiniiccctcn s 10
5.3 Shallow Conventional Foundations...........cccccccviiiiniiiiiiiiiiiiiiiinicniinecneecssneees 11
5.4 Deep FoUNAAtioNS........ccooomiiiiiiiiiiiinnricnninscsssnnnesesssssesssssssnsssessssssesssssanssasesssssssses 11
5.5 Grade Raise ReStrictions ..........ccccoeueiriiiiiiiiniiiincnr e 13
5.6 SeISMIC DESIGN...ccuiiiiiiiiccceeieeeeercccccrnerreeeee s scssesssseeseesesssesssssnnnseeesssssesssssannsenessssssannn 13
5.7 Liquefaction Potential............ceoiiiiiieiieiieeccccccnnereecee s sccssnenreeeessessesssssenneeesssssssnnns 13
5.8  Structural Fill ........cccoouiiiiiiiiiiiiiiiieiicnncrer e 13
5.9 Slab-on-Grade Construction........c.ccccoeveiiiiiiiiiiiiiiiiiiirr e 14
5.10 Frost ProteCtion...........couiiiiiiiiiiieiicnnntc e 14
511 Foundation DraiNage .........cccccceeeeriiiicciiinneeeeeisicsccsssnneesessesssessssssnsssessssssssssssannsesesssssssns 15
5.12 Foundation Wall Backfill .............cccoovuiriiiiiiiiiiiiiiinntcntce e 15
5.13 Retaining Walls and Shoring.......cccccceiiiviiiiiiiiiiiiiiiiiiiniecnenecsseessneee 15
6 POTENTIAL OF CORROSIVE ENVIRONMENT .........cccooctiiiiniieenteses s see s seseesnns 18
6.1  Sulphate Attack on Buried Concrete.........ccccovvvmriiiiiiiiiininnncnneniiniinisnneeseeesssinsnnes 18
6.2 Corrosivity Analysis for Buried Steel..........cccovmreeiiiiiiiccinreereeeenrcccccrnneereeeesseseenns 18

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site)

Lascelles File Number: 180480

Northeast Intersection of Sophia Street and Churchill Road West, Prescott, Ontario July 2020
i

7 EXCAVATION AND GROUNDWATER CONTROL .......cccoiiciiierreeeieeecccrcnneneeeeeeseeesssnnnnnees 19
7.1  Excavation ReqUIreMENLtS .........cccoiiiiiiimeiiiiiiiiiiiineinieniisscsssssssssesssssssssssssnsssssssssssssns 19
7.2 Groundwater CONIOl........cciiicciiiiiiiiieiiicceenirccere e s sne s s s sssnessssssnnessssssnsessssssnnans 20
7.3 Pipe Bedding ReqUIremMeENts.........cccccvvmeeriiiiiiiiicinrnneereeesssccssssensesesssssssssssssnssssssssssssnns 21
7.4  Trench Backfill...........coooiiiiiiiiiin e 22

8 SUITABILITY OF ON-SITE SOILS.........eeeieicrcccnerrreeeesissscssssseereessssssssssssnssesssssssssssnnnnns 22
9  PAVEMENT DESIGN.........oeeeeeeetteeeeeeeeeeeeteeeeeeeeeesenenennnessnssssssssssssssssssssssssssssssssssssssssnnnnnen 23
9.1 Paved Areas and Subgrade Preparation...........cccccevnvueiiiiiiiiiiiiiienininnncninnnecnnnn, 24
10 CONSTRUCTION CONSIDERATIONS.......co oot reeeseseseseseseseseseseessenens 25
1 REPORT CONDITIONS AND LIMITATIONS.........rreeeeerccccnennreeesssssccssnnennessessssssnns 26

TABLES
Table 1 Laboratory Analysis Summary — Sand-Silt..............cccciiiiiiiiiiii e 7
Table 2 Laboratory Analysis Summary — Silt .......cccciiiiiiiii e 8
Table 3 Material Properties for Shoring and Permanent Wall Design (Static)................... 16
Table 4 Material Properties for Shoring and Permanent Wall Design (Seismic)................17
APPENDICES

Appendix A Borehole Location Plan
Appendix B Borehole Logs — Rock Core Pictures
Appendix C Laboratory Test Reports

Appendix D Laboratory Certificates of Analysis

Lascelles Engineering & Associates Ltd.



Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Northeast Intersection of Sophia Street and Churchill Road West, Prescott, Ontario July 2020
Page 1 of 27

1 INTRODUCTION

The Town of Prescott, through a consulting agreement with EVB Engineering Ltd. (EVB),
retained the services of Lascelles Engineering & Associates Ltd. (Lascelles) to conduct a
geotechnical investigation on an alternate site being considered for the construction of a
proposed arena facility. The alternate site is located near the northeast intersection of Churchill
Road West and Sophia Street.

The purpose of the investigation was to identify the subsurface soil and groundwater conditions
within the proposed project area by means of a limited number of boreholes, and based on the
factual information obtained, provide guidelines on the geotechnical engineering aspects of the
design of the proposed foundations and roadways, including construction considerations which

may influence the said design.

Should there be any changes in the design features, which may relate to the guidelines
provided in the report, Lascelles Engineering & Associates Ltd. should be advised in order to

review the report recommendations.

2 PROJECT AND SITE DESCRIPTION

The site under consideration is located within the western portion of the Town of Prescott and

within its recreational park. Refer to Figure 1 for the location.

Currently, the site is occupied by a baseball diamond in its western portion, a skate park in its
central portion, a public washroom in its northwestern portion and a soccer field withing its
eastern portion. The property under investigation has no civic address and fronts Churchill Road
West. The proposed arena property will have an irregularly rectangular shape being about
155m wide (east-west) by 95m deep (north-south) for an approximate surface area of 1.63ha
(4.02acres). The property is mostly covered with landscape grassed with some gravel area
near the skate park for parking. Scattered mature trees are found along the perimeter of the
site and south of the stake park. The site is fairly flat with ground surface elevation in the range

of 92-93m with a gentle slope towards the northeast.

Lascelles Engineering & Associates Ltd.
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Figure 1: Site Location

o (it . .

Approximate location of

proposed Arena property /=™
1 J, R L

Ref: Google Earth - Date of Image 2018

It is our understanding that the project will consist of the construction of an arena having a total
surface area of about 4,726m?. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. The building will be located in the central eastern portion of the
project site, with some access lanes and parking located both to the north and south of the
building and a large surface parking area located to the west of the building. Access to the
facility will be from both Sophia Street and Churchill Road. The said building will be serviced by
municipal water and sewers. A preliminary concept Site Plan prepared by EVB is presented as
part of Figure 2.

Lascelles Engineering & Associates Ltd.
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Figure 2: Prel_imina{_ry Site Plan
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3 PROCEDURE

The fieldwork for this project consisted of an amalgamation of several individual geotechnical
investigations of the site, which includes one drilling program occurred on August 21, 2019,
involving advancing six (6) boreholes in the eastern portion of the site; one drilling program
occurred on August 28, 2019, involving advancing four (4) boreholes in the western portion of
the site; one drilling program occurred on September 26, 2019, involving advancing six (6)
boreholes in the central eastern of the site; and one more recently drilling program occurred
between June 04 and June 05, involving advancing eleven (11) across the proposed project
area. For the simplicity of interpreting this report, some boreholes from pervious drilling

program, which were taken into consideration as part of preparing this report, whose

identifications have been revised, notably:

Lascelles Engineering & Associates Ltd.
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1. BH-1 to BH-4 drilled on August 21 and September 26, 2019, as part of an alternate

location for the proposed arena; report dated December 2019.

2. BH-5 to BH-8 drilled on August 28, 2019, as part of a proposed elevated water storage
tank to be located south of the skate park; report dated February 2020.

The boreholes were advanced using a track-mounted drill rig equipped with continuous flight
hollow stem augers supplied and operated by George Downing Estate Drilling Inc. Prior to any
fieldwork, the borehole locations were cleared for the presence of any underground services
and utilities. A “two-man” crew experienced with geotechnical drilling operated the drill rig and
equipment. The boreholes were advanced by auguring through the overburden down to auger
refusal over the inferred bedrock encountered between 2.67m to 8.56m below ground surface
(bgs), except for BH-14 to BH-19, which were terminated at 4.42m to 5.18m bgs.

Sampling of the overburden materials encountered in the boreholes was carried out at regular
depth intervals using a 50mm diameter drive open conventional split spoon sampler in
conjunction with standard penetration testing (“N” value). All soil samples collected from
boreholes were placed and sealed in plastic bags to prevent loss of moisture. The recovered
soil samples collected were classified based on visual and tactile examination and the results of

the in-situ testing (standard penetration test and field vane).

BH-4, BH-5, and BH-8 were further advanced upon auger refusal by core drilling techniques in
order to confirm the presence of bedrock and its quality. Coring was carried out using an NQ-
size (947.7mm) double-tube wire line core barrel and extended the borehole between 1.40 to
1.52m into the bedrock.

Standpipes were installed in eight (8) of the boreholes prior to backfilling them to measure the
static groundwater level in the area. The standpipes consisted of 20mm diameter PVC piping
that were slotted and placed within the overburden prior to backfilling them. The standpipes

were used strictly to establish the static water level of the overburden water table.

Lascelles Engineering & Associates Ltd.
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The fieldwork was supervised throughout by a member of our engineering staff who supervised
the drilling of the boreholes, coordinated the testing of the materials, cared for the samples
collected and logged the subsurface conditions encountered at each location. All soil and rock
samples were transported to our office for further examination by our geotechnical engineer. All
samples collected during this project will be kept in storage for a period of six (6) months at
which time, they will be disposed of, unless a written or verbal notice is received, requesting

otherwise.

Finally, all boreholes were surveyed and located using a GPS (Global Positioning System)
receiver (Trimble/Spectra Precision SP60 GNSS) using NAD 83 datum (North American Datum)
and have been plotted on a google earth aerial photograph and are presented as part of
Appendix A. Furthermore, the geodetic positioning of the boreholes are given on the borehole
logs presented in Appendix B. The borehole elevations were referenced to a site benchmark
given to the top of the spindle of the fire hydrant located at the southwest corner of the

intersection of Sophia Street and Churchill Road West; Elevation. 94.758m considered geodetic.

4 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS

4.1 General

A review of the surficial geology maps for this area suggests that the site would be within
transitional geological units consisting of Champlain Sea Sand gradually changing northerly to

Champlain Sea Clay.

The Champlain Sea Sand is described as uniform buff sand, commonly reworked by wind into
dunes, while the Champlain Sea Clay is described as blue-grey clay, silty clay to silt, which is
locally overlain by thin layer of sand. The drift thickness within this area varies significantly from
shallow bedrock increasing in depth northerly to more than 20m. The bedrock for this area
consists of either the March Formation (southern portion) or the Oxford Formation (northern
portion). In this area, the March is described interbedded sandstone, dolostone and sandy

dolostone, while the Oxford formation is described as dolostone.
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The subsurface conditions encountered in the boreholes were classified based on visual and
tactile examination of the materials recovered from the boreholes and the results of the in-situ
testing and field observations. The soil descriptions presented in this report are based on
commonly accepted methods of classification and identification of soil employed in geotechnical
practice. Classification and identification of soil involves judgement and Lascelles does not
guarantee descriptions as exact but infers accuracy to the extent that is common in current

geotechnical practice.

The subsurface soil conditions encountered at each borehole location are given in the Borehole
Logs presented in Appendix B. These logs indicate the subsurface conditions encountered at
specific test locations only. Boundaries between zones on the logs are often not distinct but are

rather transitional and have been interpreted as such.

4.2 Topsoil

A thin (100mm to 300mm) layer of topsoil was encountered in all boreholes drilled across the
site except BH-13. The topsoil is described as dark brown sandy loam. The topsoil was found

resting over a sand-silt deposit in all boreholes except for BH-14.

The material classified as topsoil was based on colour and the presence of organic materials
and is intended as identification for geotechnical purposes only. This does not constitute a

statement as to the suitability of this layer for cultivation and sustaining plant growth.

4.3 Fill

A layer of fill was encountered directly at the surface or underlying the topsoil in BH-13, BH-14
and 16. In BH-13, which is drilled near the skate park, the fill consisted of 200mm stone dust
underlain by a layer of sand that extends down to 1.63m bgs. In BH-14, which is drill near the
baseball diamond, the fill consisted of a thin layer (310mm) of sand that extends to a depth of
0.61m bgs. Finally, in BH-16, which is drilled near the washroom building, the fill consisted of a
thin (770mm) layer of sand that extends to a depth of 1.07m bgs. The sand fill is generally
described as fine-grained to silty with trace of clay, brown in colour and in a loose to compact
state of packing. The sand fill likely originated from the construction of the nearby structure as

noted above.
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4.4 Sand-Silt Deposit

A sand-silt deposit was encountered in all boreholes drilled at this site. The deposit is described
as silty sand to sandy silt, brown near the surface become greyish brown to grey with depth. It
is generally in a loose state of packing near the surface (first meter) but becomes compact to
dense with depth, and moist to wet with depth. The sand-silt deposit was found directly
underlying the topsoil or fill material extending to depths between 2.11m and 3.96m bgs, where
it transitions into a silt deposit in most boreholes. However, in BH-4, and BH-13 to BH-17, the

sand-silt deposit was found resting over a glacial till deposit.
Several samples of this soil unit were submitted to Stantec Laboratories, an accredited material
testing laboratory, in order to perform a gradation analysis. A summary of the results is

represented in Table 1 below, while the laboratory report is provided as part of Appendix C.

Table 1: Laboratory Analysis Summary — Sand-Silt

Bore Hole Sample # Depth Percent for each soil gradation
(m) Gravel Sand Silt & Clay
(%) (%) (%)
BH-5 SS38&4 1.52 —2.29 0.0 52.4 47.6
BH-8 SS28&3 0.76 —2.29 0.0 48.1 51.9
BH-18 SS4 2.29-2.90 0.0 46.3 53.7

The gradation analysis revealed that that this soil unit contains 0.0% of gravel, 46.3 to 52.4% of
sand and 47.6 to 53.7% of silt and clay. This soil would be classified as SM (silty sand to silt-

sand mixture) as per the unified classification system.

4.5 Silt

A silt deposit was found underlying the sand-silt layer in all the boreholes, except for BH-4 and
BH-13 to BH-17. The silt was described as clayey with beds of stiff silty clay near its upper
portion, and with traces of sand. It is grey in colour, in a compact state of packing and moist to
wet. The silt deposit was found to extend between 3.04m and 8.23m bgs and rest either over

glacial till or directly over bedrock.
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Several samples of this soil unit were submitted to Stantec Laboratories, an accredited material
testing laboratory, in order to perform hydrometer analysis. A summary of the results is

represented in Table 2 below, while the laboratory report is provided as part of Appendix C.

Table 2: Laboratory Analysis Summary — Silt
Bore Hole Sample # Depth Percent for each soil gradation
(m) Gravel Sand Silt Clay
(%) (%) (%) (%)
BH-6 SS5 3.05 - 3.66 0 10.3 66.7 23.0
BH-6 SS7 4.57 -5.18 0 0.7 89.3 10.0
Moisture content (percent)
Borehol S le # Depth
el B epth (M) o isture | Liquid imit | Plastic Plasticity
Content Limit Index
BH-10 SS6 3.81-4.42 31.0 NA NA NA
BH-10 SS7 4.57-5.18 26.7 NA NA NA
BH-10 SS8 5.33-5.94 24.7 26.1 16.0 10.1

The results of the hydrometer analysis revealed that the soil contains no gravel, 0.7% to 10.3%
of sand, 66.7 to 89.3% of silt and 10.0 to 23.0% of clay. This soil would be classified as ML
(inorganic silts and very fine sands, rock flour, silty or clayey fine sands or clayey silts with low
plasticity) as per the unified classification system. The results of the moisture content revealed
that the soil has a moisture content between 24.7 percent to 31.0 percent decreasing with
depth. The Atterberg limits test indicates that the soil has a liquid limit of 26.1 percent, a plastic

limit between 16.0 percent and a plasticity index of 10.1 percent.

4.6 Glacial Till

A deposit of glacial till was encountered mantling the inferred bedrock in most boreholes drilled
on this site expect for BH-2, BH-3, BH-5, BH-7, BH-10, BH-11 and BH-18. The thickness and
composition of the glacial till deposit was found to vary significantly across the site; but generally
speaking, the thickness increases westerly from 0.15m to 4.28m, and the composition consists
of silty clay to silty sand with trace to some gravel, grey in colour, in a compact to very dense of

packing, and has a moist to wet water content.
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4.7 Bedrock

Auger refusal over (inferred) bedrock was encountered in all boreholes except for BH-14 to BH-
19, which were terminated within the glacial till at depths of 4.42m to 5.18m bgs. The depth of
bedrock was established to vary between 2.67m (BH-4) to 8.56m (BH-1) bgs., suggesting it is
sloped north-westerly. The bedrock was cored in BH-4 (1.47m run), BH-5 (1.40 m run) and BH-
8 (1.52m run) to confirm its quality. Based on our review of recovered rock cores, the bedrock
consists of light grey sandy dolostones, and was found to be weathered at the surface but
became competent with depth. The recoveries of the rock cores were measured to be between
96% and 100%, and the respective Rock Quality Designation (RQD) was calculated to range
from of 63% and 88%, indicating a fair to good bedrock quality. Pictures of the recovered rock

cores are presented as part of Appendix B.

In addition, a section of rock core collected from BH-8 (CR8) at approximately 5.8m bgs was
submitted to Stantec Laboratories to perform an unconfined compressive strength test. The
result revealed that the rock core has a compressive strength of 211.2 MPa, which is very hard

rock. The laboratory report is provided as part of Appendix C.

4.8 Groundwater Conditions

The static water level was measured within the standpipes installed within BH-1, BH-4, BH-5,
BH-6, BH-8, BH-12, BH-13 and BH-18 using a water meter on June 20, 2020, as well as on
September 26, 2019, for the boreholes that were part of the previous geotechnical investigation.
The water levels are shown on the borehole logs presented in Appendix B. The depth of the
groundwater was found to range from 1.12m to 2.18m bgs on June 20, 2020. The flow direction

of the overburden water table appears to be north-easterly.
It should be noted that groundwater levels could fluctuate with seasonal weather conditions (i.e.,

rainfall, droughts, spring thawing) as well as from any presence of existing ditches and

underground services trenches at or in the vicinity of the site.
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5 GEOTECHNICAL CONSIDERATIONS

5.1 General

This section of the report provides general engineering guidelines on the geotechnical design
aspects of the project based on our interpretation and review of the information obtained from

the boreholes as well as the project requirements.

It is our understanding that the project will consist of the construction of an arena having a total
surface area of about 4,726m?. The arena building will consist of a one-storey structure for the
area of the ice surface and spectator seating. The remaining portion of the arena will consist of
a two-storey structure, which will hold the amenities such as change rooms, canteen,
washroom, community rooms, a lobby with a viewing area, mech/elec room, etc. No basement
is proposed for this building. The building would be located in the central eastern portion of the
project site, with some access lanes and parking both to the north and south of the building and
a large surface parking area located to the west of the building. Access to the facility would be
from both Sophia Street and Churchill Road. The said building will be serviced by municipal
water and sewers. A preliminary concept Site Plan prepared by EVB is presented as part of

Figure 2.

5.2 Foundations

The field investigations have confirmed that the site is underlined by a sand-silt deposit. The
deposit was found to be loose only near the surface (less 1m bgs) and becoming compact to
very dense with the depth. Furthermore, in the area of the proposed building, the groundwater
table was found to be located near 1m bgs in general. The sand-silt deposit was found to
extend 2.11m to 3.96m bgs and rest over a clayey silt deposit or glacial till deposit, which are
both compact to dense. Under seismic loading, only the very upper portion (first 1m) of the
sand-silt deposit would be considered liquefiable. Therefore, it is recommended the proposed
arena building be founded at approximately 1m bgs over the surficial compact sand-silt deposit.
It is not recommended to set the foundation deeper than 1m due to the relatively high
groundwater table unless the groundwater table would be permanently lowered prior to

excavation.
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5.3 Shallow Conventional Foundations

Conventional strip and column footings set on the native undisturbed soil, or properly
compacted and approved structural fill, may be designed using a maximum allowable bearing
pressure of 100kPa for serviceability limit state (SLS) and 150kPa for ultimate limit state (ULS)
factored bearing resistance. This bearing capacity is contingent on a minimum founding depth
of 1.0m below the existing ground surface to remove the loose layer of sand-silt. In addition, a
minimum width of strip footing of 0.9m and a minimum width of 1.2m on any sides for pad

footings is recommended.

Any disturbed soil as well as any large cobbles and boulders found at the subgrade level will
need to be removed from the footprint of the footings. Due to the sensitivity of the founding soil
to worker circulation and to obtain a uniform founding stratum, a 150mm granular mat is
recommended. The granular mat must consist of OPSS Granular A crushed stone compacted
to 100 percent of its Standard Proctor Maximum Dry Density (SPMDD).

Provided that any loose and/or disturbed soil is removed from the bearing surfaces prior to
pouring concrete or placing of structural fill, foundations set over the recommended native soil
or structural fill designed using the recommended serviceability limit state capacity value, the
total settlement will be less than 25mm. The differential settlement between adjacent column

footings is anticipated to be 15mm or less.

5.4 Deep Foundations

Alternatively, deep pile foundations extending to the bedrock could also be considered. The
depth to bedrock within the area of the proposed building would range approximately between
2.67m to 5.18m bgs, increasing northerly. The overburden found on this site consists of a sand-
silt deposit followed by a clayey silt deposit resting over a relatively thin layer of glacial till.
Therefore, it is unlikely that the piles will encounter significant obstructions during the piling

activities.
For driven piles, the use of steel H-piles or steel tube piles filled with concrete are considered

acceptable and would have the structural capacity to support the anticipated loads of the

proposed building. To minimize the potential damage to the pile tips during driving, the piles
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should be provided with a driving shoe as per OPSD standards 3000.100 and 3001.100, for H-
pile and steel tube piles, respectively. For steel piles founded over bedrock, the anticipated
design valued of the factored resistance at Ultimate Limit State (USL) and the Serviceability
Limit State (SLS) should be equal to the structural capacity of the pile. When the pile is properly
founded on bedrock, the settlement of the pile head is directly dependent on the elastic

compression of the pile from the applied load.

As a design example, the allowable load on a 245mm diameter steel pipe pile with a wall
thickness of 8.9mm could be taken as 915 kilonewtons. This assumes that the steel has a
minimum yield strength of 340 MPa and that the pipe pile is filled with 30MPa concrete. Pipe
piles should be equipped with a base plate having a thickness of at least 20mm to limit damage

to the pile tip during driving.

All of the piles should be driven to refusal. The driving resistance criteria will be highly
dependent on the required allowable load and the contractor’s pile driving equipment. Typically,
for drop hammer type piling rigs available in the Eastern Ontario, a refusal criterion of 20 blows
for the last 25 millimetres of penetration would be sufficient to achieve the above allowable
loads, assuming that about 27 kilojoules of energy is transferred to the pile per blow. The
contractor should be required to submit to the geotechnical engineer a copy of the proposed pile
size, piling equipment, methodology and driving resistance criteria prior to construction. The
pile foundations shall be designed according to Part 4 of the Ontario Building Code (latest

edition).

An allowance should be made in the specifications for this project for re-striking all of the piles at
least once to confirm the design set and/or the permanence of the refusal and to check for
upward displacement due to driving adjacent piles. Piles that do not meet the design set criteria
on the first re-strike should receive additional re-striking until the design set criteria are met. Al
re-striking should be performed after 48 hours of the previous set. Furthermore, the
specifications for this project should make provisions for dynamic load tests on test piles and for
dynamic testing and analysis on selected production piles to verify the driving resistance criteria
and pile capacities. The post construction settlement of elements of the structure, other than
the elastic shortening of the piles, should be negligible for end bearing piles driven to refusal

over bedrock.
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5.5 Grade Raise Restrictions

Based on the soil conditions established at this site, the maximum allowable grade raise should

be kept to 2.5m or less above the existing grades.

5.6 Seismic Design

Based on the results of the geotechnical investigation, the subsurface at this property can be
classified as a Class “E” as per the Site Classification for Seismic Site Response in accordance
with the latest version of the Ontario Building Code. It is noted that a greater seismic site
response class may be obtained by carrying out seismic velocity testing using a multichannel

analysis of surface waves (MASW).

5.7 Liquefaction Potential

Provided that the foundations are set below the loose sand-silt layer (below 1m bgs) as

recommended above, the potential of soil liquefaction is not considered to be a concern.

5.8 Structural Fill

Where excavation below the underside of the footing is performed, consideration shall be given
to support the footings on structural fill. The structural fill must extend 0.6m beyond the outside
edge of the footings and extend outward and down at a 1 Horizontal to 1 Vertical profile out from
the edge equal to the depth of the structural fill set below the footing. The recommended
material to be used as structural fill to support the footings shall consist of Granular B Type I

crushed stone or an approved equivalent material.

The structural fill shall be placed over undisturbed native soils in layers not exceeding 300mm
and compacted to a minimum of 98 percent of its Standard Proctor Maximum Dry Density
(SPMDD) as per ASTM D-698. Prior to placing any structural fill or to pouring the footings, it is
required that any disturbed soils along the base of the footing be removed and that the
subgrade soils be inspected and approved by the geotechnical engineer. Furthermore, the

structural fill must be tested to ensure that the specified compaction level was achieved.
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5.9 Slab-on-Grade Construction

For predictable performance of proposed concrete slab-on-grade, it is recommended that they
rest over native soil or structural fill only. Therefore, all organic, deleterious or otherwise

objectionable fill material encountered shall be removed from the building’s footprint.

The exposed native subgrade surface should then be inspected and approved by geotechnical
personnel. The subgrade shall be compacted using a heavy roller. Any evidently soft areas
should be sub-excavated and replaced with suitable engineered fill; however, disturbances

should be minimized as much as possible.

Any underfloor fill needed to raise the general floor grade shall consist of OPSS Granular B
Type Il material or an approved equivalent, compacted to 95 percent of its SPMDD. The final lift
shall be compacted to 98 percent of its SPMDD. A 200mm layer of OPSS Granular A material
shall be placed under the slab and compacted to at least 100 percent of the SPMDD.

The modulus of subgrade reaction (ks) for the design of the slabs over native sand, glacial till or

structural fill is 18 MPa/m.

In order to minimize and control cracking, the floor slab should be provided with wire or fiber
mesh reinforcement and crack control joints. The crack control joints should be spaced at equal
distance in both directions and where possible, not exceeding a spacing of 4.5 metres. The

mesh reinforcement should be carried through the joints.

5.10 Frost Protection

All exterior footings and those located in any unheated portion of the proposed building should
be provided with at least 1.5m of earth cover for frost protection purposes. Exterior footings
constructed in areas that are to be cleared of snow during the winter period should be provided
with at least 1.7m of earth cover for frost protection purposes. Alternatively, the required frost
protection could be provided using a combination of earth cover and extruded polystyrene
insulation. Lascelles should review the detailed design of frost protection with the use of

equivalent insulation prior to construction.
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In the event that foundations are to be constructed during winter months, foundation soils are
required to be protected from freezing temperatures using suitable construction techniques.
Therefore, the base of all excavations should be insulated from freezing temperature
immediately upon exposure, until the time that heat can be supplied to the building interior and

footings have sufficient soil cover to prevent freezing of the subgrade soils.

5.11 Foundation Drainage

It is our understanding that the proposed arena building will not contain any basement level,
including crawl spaces, pipe chase, etc. and that the finished grade of all interior floors will be
constructed at a higher elevation than the finished ground elevation near the building.

Consequently, perimeter drainage is not required.

In order to reduce the potential for ponding of water adjacent to the foundation walls, roof water
should be controlled by a roof drainage system that directs water away from the building and the

exterior grade should be sloped to promote water away from the foundation walls.

5.12 Foundation Wall Backfill

To prevent possible foundation frost jacking of the foundation wall, the backfill material should
consist of free-draining, non-frost susceptible material such as sand or sand and gravel meeting

OPSS Granular B Type | grading requirements.

The foundation fill should be compacted in 300mm thick lifts, and to 95 percent of its SPMDD
using light compaction equipment, where no loads will be set over top. Where the backfill
material will ultimately support a pavement structure, walkways or slabs, it is suggested that the
foundation wall backfill material be compacted in 200mm thick lifts, and to 98 percent of the
SPMDD. The backfilling against foundation walls should be carried out on both sides of the wall

at the same time.
5.13 Retaining Walls and Shoring
The following Table 3 below provides the suggested soil parameters for the design of retaining

wall and/or shoring systems. For excavations near existing services and structures, the

coefficient of earth pressure at rest (K,) should be used.
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Table 3: Material Properties for Shoring and Permanent Wall Design (Static)

Pressure Coefficient
Bulk Density At Rest
Type of Material (kg/m?3) Active (Ka) (Ko)
Clay 18 0.45 0.80
Sand 19 0.33 0.50
Till 22 0.27 0.50
Granular B Type | 20 0.33 0.50
Granular B Type |l 23.1 0.31 0.47
Granular A 235 0.27 0.43

The above values are for a flat surface behind the wall, a straight wall and a wall friction angle of
0 degrees. The designer should consider any difference between these coefficients, and make
appropriate corrections for a sloped surface behind the wall, angled wall or wall friction as
required. The bearing capacity for the design of a retaining wall is the same as provided for the
building structures provided it is founded over native soil or properly prepared and approved

structural fill.

Retaining walls should also be designed to resist the earth pressures produces under seismic
conditions. The use of the combined coefficients of static and seismic earth pressure is
recommended, referred to as Kae for active conditions and Kpe for passive conditions for routine

design purposes.

The total active and passive loads under seismic conditions can be calculated using the

following two equations;

Pae = 2 Kae Y H? (1-kv)

Pee = %2 Kpe ¥ H? (1-kv)

Where;

Kae = Combined Static and Seismic Active Earth Pressure Coefficient
Kee = Combined static and seismic passive earth pressure coefficient
H = Total Height of the Wall (m)

Kn = horizontal acceleration coefficient

K. = vertical acceleration coefficient

y = bulk density (kg/m?)
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These equations are based on a horizontal slope behind the wall and a vertical back of the
retaining wall and zero wall friction. For this site, the following design parameters were used to

develop the recommended Kae and Kpe values.

A = Zonal acceleration ratio = 0.2
K = Horizontal acceleration coefficient = 0.1
Kv = Vertical acceleration coefficient = 0.067

The above value of Ky corresponds to %z of the A value and the value Ky of corresponds to 0.67
of the Kn value. The angle of friction between the soil and the wall has been set at 0° to provide
a conservative estimate. The following Table 4 provides the parameters for seismic design of

retaining structures.

Table 4: Material Properties for Shoring and Permanent Wall Design (Seismic)

OPSS Granular A,

OPSS Granular B Granular Fill and Clay and Clayey
Parameter Type | Granular B Type Il Material
Bulk Unit Weight, y (kN/m?3) 20 23.3 18
Effective Friction Angle
(degrees) 30 32 28
Angle of Internal Friction
Between wall and Backfill
(degrees) 0 0 0
Yielding Wall

Active Seismic Earth
Pressure Coefficient (Kag) 0.37 0.33 0.45

Height of the Application of
Pae from the base of the
wall as a ration of its height

(H) 0.36 0.37 0.36
Passive  Seismic  Earth
Pressure Coefficient (Kpe) 3.06 3.48 4.0

Height of the Application of
Pre from the base of the
wall as a ration of its height
(H) 0.30 0.30 0.30
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6 POTENTIAL OF CORROSIVE ENVIRONMENT

6.1 Sulphate Attack on Buried Concrete

Four (4) soil samples collected from BH-8 (SS4 & SS6), BH-13 (SS4) and BH-15 (SS4) were
submitted for a sulphate analysis. The laboratory analysis was performed was performed by
Paracel Laboratories Ltd, an accredited chemical testing laboratory. The results of the analysis
found the soil to contain a sulphate concentration between less 5 pg/g to 133 pg/g or 0.0005 %

to 0.0133%). The laboratory Certificates of Analysis are presented in Appendix D.

Based on the CAN/CSA - A23.1 standards (Concrete Materials and Methods of Concrete
Construction), a sulphate concentration of 0.1% (1000 pg/g) or less in soil falls within the
negligible category for sulphate attack on buried concrete. As such, buried concrete for
foundation or manholes will not require any special additive to resist sulphate attack and the use

of normal Portland cement is acceptable.

6.2 Corrosivity Analysis for Buried Steel

In addition, three (3) soil samples (BH-8 SS 6, BH-13 SS4 and BH-15 SS4) were also submitted
for analysis of pH, Resistivity and Redox Potential. The purpose of this testing was to assess
the potential for corrosive environment on any buried steel (i.e. piles). The laboratory

Certificates of Analysis are presented in Appendix D.

The potential for an aggressive corrosive soil environment was established in reviewing the
above-measured parameters and according to the standard provided by the American Water
Works Association (AWWA) C-105/A21.5-10. Based on the noted standard, corrosion
protection for buried steel is only required where a corrosivity index of 10 or greater is
encountered. Based on the results, the calculated corrosivity index was found to be less than
10. As such, any buried steel as part of this project would not require any special or specific

corrosion protection measures.
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7 EXCAVATION AND GROUNDWATER CONTROL

7.1 Excavation Requirements

It is anticipated that shallow excavation for this project will not exceed 3.6m bgs for the
foundation and the installation of the associated underground services. Most of the shallow
excavation will be through topsoil, some fill, sand-silt, clayey silt or glacial till deposits as well as
potentially bedrock in very localised area. Considering the high-water table found at this site,

most of these soils are located below the water table.

According to the Ontario’s Occupational Health and Safety Act (OHSA), O. Reg. 213/91 and its
amendments, the surficial overburden soil anticipated to be excavated into at this site can be
classified as Type 3 for fully drained excavations. Therefore, shallow temporary excavation in
the overburden soil classified as Type 3 can be cut at 1 horizontal to 1 vertical for a fully drained
excavation starting at the base of the excavation and as per requirements of the OHSA

regulations.

The listed slopes are for fully drained excavations. Gentler slopes could be required under
undrained excavations or below the water table, where localised water infiltrations can occur

and where the excavations are exposed for a prolonged period of time.

Any excavated material stockpiled near a trench or open excavation should be stored at a
distance equal to or greater than the depth of the excavated soil within the trench or open
excavation and equipment circulation should be restricted away from the top of the slope

excavation.

In the event that the aforementioned slopes are not possible to achieve due to space
restrictions, the excavation should be shored according to OHSA O. Reg. 213/91 and its
amendments. A geotechnical engineer should design and approve the shoring and establish
the shoring depth under the excavation profile. Refer to the parameters provided in Tables 3
and 4 in Section 5.13 for use in the design of any shoring structures. The excavation for the
underground services could be carried out within tightly fitting, braced steel trench boxes,

approved by a professional engineer.
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Although it is anticipated to be very limited, rock excavation may be required for the installation
of some underground services at this site. It is anticipated that any weathered portion of the
bedrock may be excavated using a large excavator and that the remaining bedrock will require
the use of hoe-rams. Furthermore, it is possible that large boulders (greater than 1m in size)
may be encountered as part of the glacial till, and may need to be broken up in order to

excavate.

The slopes of the rock excavation may be vertical with a 1m wide bench at the soil-rock
interface on all sides of the excavation. Any loose pieces of rock from the sidewalls of the
excavation should be removed, and the bottom of the excavation should be sufficiently flattened

and exempt from rock ledges.

A condition survey of any nearby structures and services should be undertaken prior to
commencing any construction. In view of the potential for vibration during excavating and
removal of the bedrock, it is recommended that the excavation activities be monitored
throughout the project by a vibration specialist engineer or consultant and that the vibration
limits be established based on the local conditions and nearby structures to ensure that ground

vibration are not exceeded.

7.2 Groundwater Control

Groundwater seepage and infiltration entering shallow and temporary excavations performed
within the overburden should be mitigated by pumping from sumps installed in the excavation.
Surface water runoff into the excavation should be avoided and diverted away from the

excavation.

It is anticipated that the invert of underground services may be founded below the water table.
Although the sand-silt, silt and glacial till deposits are in a compact to dense state, they are
nevertheless sensitive below the water table and may also be susceptible to piping and scouring
from water pressure at the base of the excavation. Therefore, the base of the excavation
should not be exposed for prolonged periods of time and should be backfilled as soon as

possible.
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7.3 Pipe Bedding Requirements

It is recommended that the bedding for any underground service be placed over native material
or structural fill only. Consequently, any fill or organic material should be removed from the
loading influence of the proposed underground service. It is anticipated that the sewers and
watermain installed as part of this project will be founded over various soil deposits, including
bedrock.

Bedding, thickness of cover material and compaction requirements for the underground services
should conform to the manufacturers' design requirements and to the requirements and detailed
installations outlined in the Ontario Provincial Standard Specifications (OPSS) and any

applicable standards or requirements from the Town of Prescott.

Where the invert of an underground service will be founded below the groundwater table and
within sandy to silty deposits, these soils may be sensitive to disturbances and may also be
susceptible to piping and scouring from water pressure at the base of the excavation.
Therefore, special precautions should be taken in these areas to stabilize and confine the base
of the excavation, such as using recompression (thicker bedding) and/or dewatering methods
(pre-pumping). In order to properly compact the bedding, the water table should be kept at least
0.30m below the base of the excavation at all times during the installation of the underground

services.

As an alternative to Granular A bedding and only where wet conditions are encountered, the
use of “clear stone” bedding, such as 19mm clear stone, OPSS 1004, may be considered only
in conjunction with a suitable geotextile filter. Without proper filtering, there may be entry of
fines from native soils and trench backfill into the bedding, which could result in loss of support

to the pipes and possible surface settlements.
The sub-bedding, bedding and cover materials should be compacted in maximum 200mm thick

lifts to at least 95 percent of the standard Proctor maximum dry density (SPMDD) using suitable

vibratory compaction equipment.
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7.4 Trench Backfill

All service trenches should be backfilled using compactable material, free of organics, debris
and large cobbles or boulders. Acceptable native materials should be used as backfill between
the roadway subgrade level and the depth of seasonal frost penetrations (i.e. 1.8 metres below
finished grade) in order to reduce the potential for differential frost heaving between the newly
excavated trench and the adjacent section of roadway. Where native backfill is used, it should
match the native materials exposed on the trench walls. Any boulders larger than 300
millimetres in size should not be used as trench backfill. Backfill below the zone of seasonal
frost penetration could consist of either acceptable native material or imported granular material

conforming at minimum to OPSS Granular B Type |I.

To minimize future settlement of the backfill and achieve an acceptable subgrade for the
roadway, the trench should be compacted in maximum 300mm thick lifts to at least 95 percent
of the SPMDD. The specified density may be reduced where the trench backfill is not located

within or in close proximity to existing roadways or any other structures.

8 SuITABILITY OF ON-SITE SOILS

The surficial overburden found at this project locations consists of sand-silt, clayey silt and
glacial till, which are all considered frost susceptible and are not recommended for engineered
fill or backfilling against foundation wall or underneath concrete slabs. The existing overburden
could be reused as general backfill material (service trenches, general landscaping/backfilling),
if the material can be compacted according to the specifications outlined herein at the time of
construction. Any boulders larger than 300mm in size should not be used as service trench
backfill. Any imported material should conform to OPSS Granular B- Type |. It is anticipated
that any rock excavation to be carried out as part of this project would yield only minimum

quantities and would not justify attempting crushing the rock for re-use on-site.

It should be noted that the adequacy of a material for reuse as backfill will depend on its water
content at the time of its use and on the weather conditions prevailing prior and during that time.
Therefore, all excavated materials to be reused should be stockpiled in a manner that will
minimise any significant changes in its moisture content, especially during wet conditions. Any

excavated materials proposed for reuse as part of this project should be stockpiled in order to
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allow the material to be properly inspected and approved prior to reuse by a geotechnical

engineer.

9 PAVEMENT DESIGN

For predictable performance of the pavement areas, any objectionable fill, organic, soft or
deleterious materials should be removed from the proposed pavement areas to expose native
undisturbed subgrade soil or properly compacted fill. The exposed subgrade should be
inspected and approved by geotechnical personnel, and any evidently loose and unstable areas
should be sub-excavated and replaced with suitable earth borrow approved by the geotechnical
engineer. Following approval of the preparation of the subgrade, the granular subbase may be

placed.

It is anticipated that the subgrade soils for the new parking and access road will consist of a silt-
sand deposit. The construction of access road and parking areas will be acceptable over this
subgrade once that all organic material, objectionable fill or otherwise deleterious material are
removed from the subgrade. The recommended pavement structures for the proposed light

duty parking areas and heavy duty access roads (fire route) are provided below.

For light vehicle parking areas and access lanes, the pavement structure should consist of:

50 millimetres of hot mix asphaltic concrete surface layer (HL3) over
150 millimetres of OPSS Granular A base over

350 millimetres of OPSS Granular B, Type Il subbase

For heavy duty access roads, the pavement should consist of:

40 millimetres of hot mix asphaltic concrete surface layer (HL3) over
50 millimetres of hot mix asphaltic concrete binder layer (HL8) over
150 millimetres of OPSS Granular A base over

450 millimetres of OPSS Granular B, Type Il subbase

The base and subbase granular materials should conform to OPSS Form 1010 material
specifications. Prior to importing any granular material onto the site, it should be tested and
approved by a geotechnical engineer prior to delivery to the site and should be compacted to

100% SPMDD. Compaction of the granular pavement materials should be carried out in a
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maximum of 200 mm thick loose lifts to 100% of its SPMDD using suitable vibratory compaction

equipment.

The Job Mix Formula (JMF) of the asphaltic concrete should be in accordance with OPSS 1150
for Material Specification for Hot Mix Asphalt. The asphaltic concrete should be placed in
accordance with OPSS. MUNI 310 for Construction Specification for Hot Mix Asphalt. The
asphaltic concrete should be compacted to a minimum of 92% of the Maximum Relative
Density. The JMF and its constituents should be reviewed, tested and approved by a

geotechnical engineer prior to delivery to the site.

9.1 Paved Areas and Subgrade Preparation

The proposed access lanes and parking areas should be stripped of vegetation, topsoil, debris
and other obvious objectionable fill material. Following the backfiling and satisfactory
compaction of any underground service trenches up to the subgrade level, the subgrade should
be shaped, crowned and proof-rolled using a heavy roller with any resulting soft areas sub-
excavated down to an adequate bearing layer and replaced with approved backfill. Following

approval of the preparation of the subgrade, the pavement structure may be placed.

If the roadway subgrade is disturbed or wetted due to construction operations or precipitation,
the granular thicknesses given above may not be adequate, and it may be necessary to
increase the thickness of the Granular B Type Il subbase and/or incorporate a non-woven

geotextile separator between the roadway subgrade surface and the granular subbase material.

For areas of the site that require the subgrade to be raised, the material should consist of OPSS
Granular B Type 1 or approved equivalent. Any materials proposed for this use should be
approved by the geotechnical engineer before placement. Materials used for raising the
subgrade to the proposed roadway subgrade level should be placed in maximum 300 mm thick
loose lifts and be compacted to at least 95% of the SPMDD using suitable compaction

equipment.

The performance of the pavement structure is highly dependent on the subsurface groundwater
conditions and maintaining the subgrade and pavement structure in a dry condition. To intercept
excess subsurface water within the pavement structure granular materials, sub-drains with

suitable outlets should be installed below the pavement structure subgrade, if adequate
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overland flow drainage is not provided (i.e. ditches). The surface of the pavement should be
properly graded to direct runoff water towards suitable drainage features. It is recommended
that the lateral extent of the subbase and base layers not be terminated vertically immediately

behind any proposed curb/edge of the pavement line but be extended beyond the curb.

The preparation of subgrade should be scheduled and carried out in such a manner that a
protective cover of overlying granular material is placed as quickly as possible in order to avoid
unnecessary circulation by heavy equipment over the subgrade. Frost protection of the surface
should be implemented (i.e., insulated tarps, etc.), if works are carried out during the winter

months.

Transitions should be constructed between new and existing pavement structures where new
parking/access lanes will meet with existing paved areas. In areas where the new pavement
will abut existing pavement, the depths of granular materials should be tapered 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

Where the existing asphaltic concrete surface of a parking/roadway is affected by the
excavating process, the damaged zones should be saw cut, and any damaged or loose pieces
of asphaltic concrete should be removed down to the binder course or its entire depth, where
only one layer exist. The existing base should be scarified and proof-rolled with any soft areas
excavated and replaced to the proper level with OPSS Granular A. Where two layers of asphalt
exist on an access lane, the surface course should be ground over a width of 150mm to allow
the new surface course to overlap the binder layer and not create one straight vertical joint. On

existing streets, the overlap should be increased to 300mm.

10 CONSTRUCTION CONSIDERATIONS

It is suggested that the final design drawings for this project, including the proposed site grading
plan, be reviewed by the geotechnical engineer to ensure that the guidelines provided in this

report have been interpreted as intended.

The engagement of the services of the geotechnical consultant during construction is

recommended to confirm that the subsurface conditions throughout the proposed development
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do not materially differ from those given in the report and that the construction activities do not
adversely affect the intent of the design. Any pile driving operations shall be supervised by
geotechnical personnel on a full-time basis to ensure that the piles have reached and met the
established refusal criteria, and the final pile location does not deviate horizontally and vertically
from its design location. All footing areas and any engineered fill areas (if required) for the
proposed project should be inspected by Lascelles Engineering and Associates Ltd. to ensure
that a suitable subgrade has been reached and properly prepared. The placing and compaction
of any granular materials beneath the foundations (if required) should be inspected to ensure

that the materials used conform to the gradation and compaction specifications.

The subgrade for the pavement areas, watermain and sewers should be inspected and
approved by geotechnical personnel. In-situ density testing should be carried out on the
pavement granular materials and pipe bedding and backfill to ensure the materials meet the

specifications from a compaction point of view.

11 REPORT CONDITIONS AND LIMITATIONS

It is stressed that the information presented in this report is provided for the guidance of the
designers and is intended for this project only. The use of this report as a construction
document is neither intended nor authorized by Lascelles Engineering & Associates Ltd.
Contractors bidding on or undertaking the works should examine the factual results of the
investigation, satisfy themselves as to the adequacy of the information for construction, and
make their own interpretation of the factual data as it affects their construction techniques,

schedule, safety and equipment capabilities.

The professional services for this project include only the geotechnical aspects of the
subsurface conditions at this site. The presence or implications of possible subsurface
contamination resulting from previous uses or activities at this site or adjacent properties, and/or
resulting from the introduction onto the site of materials from off-site sources are outside the

terms of reference for this report.
The recommendations provided in this report are based on subsurface data obtained at the

specific test locations only. Experience indicates that the subsurface soil and groundwater

conditions can vary significantly between and beyond the test locations. For this reason, the
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recommendations given in this report are subject to a field verification of the subsurface soil

conditions at the time of construction.

The report recommendations are applicable only to the project described in the report. Any
changes to the project will require a review by Lascelles Engineering & Associates Ltd., to

ensure compatibility with the recommendations contained in this project.

We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report or if we may be of further services to you, please do not

hesitate to contact our office.

Yours truly,
Lascelles Engineering & Associates Ltd.

Prepared by: Reviewed by:
ﬁ{/ A 6 ¢ (’S{ %@Q /—
g

Shuang Chang, M.A.Sc., P. Eng. Mario Elie, Project Manager
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Northing: 4951175
Groundsurface Elev.: 93.18m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




PROJECT: Geotechnical Investigation- Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

LOCATION: Churchill Road West , Prescott, Ontario

DATE: August 28, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-6

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CEM-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
S & g8 8 8 8
DEPTH v 5| x WATER LEVEL
w
(m) DESCRIPTION ) Hd % 8 STANDARI?FEE‘,F‘ETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m N i Ground Surface %23)06
EN Topsoil: -
103 150mm dark brown sandy loam. S8t 4 | 8% T4
203 | Sand-Silt:
3 Silty sand to sandy silt, brown to
304, greyish brown in colour, loose near Hs
a0 the surface, becoming compact to S82 6 | 8% \ c
3 very dense with depth, and moist to 2
50— ;
=+ 40 E =
6.0—: SS3 40 | 100% S (06120/2020)
=4 20
70— ¥
=N (09/26/2019)
8.0—: 3
En Ss4 63 | 100% /)
90—
43 89.91
003 306
103 Clayey with beds of clay near the 85 12 | 85% T‘
20F surface and trace of sand, greyish
= brown to grey in colour, in a compact
309 49 state of packing and moist. -
ER SS6 15 | 100%
40—
50—
e 4
60— SS7 14| 100%
= 5.0
703 87.78
3 | Glacial Till: 518
80— Clayey silt with some sand and
EN k . 24
=l gravel, grey in colour, compact and SS8 24| 100%
3 60 86.89
p0.0— . 6.07
=B Auguer refusal over inferred bedrock
p1.0— at 6.07m bgs.
22.0_5 End of Borehole
b3.0—H 7.
24.0—::
5.0 =~
P03 g
D70
p8.0—_
D90~
I 90
0.0
B1.0—
B20—

Easting: 458168

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951193
Groundsurface Elev.: 92.96m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation- Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West , Prescott, Ontario

DATE: August 28, 2019

RECORD OF BOREHOLE: BH-7

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CEM-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458169
Site Datum: Geodetic
Top of Casing Elev.: NA

Northing: 4951170
Groundsurface Elev.: 93.20m
Top of Riser Elev.: NA

Borehole Diameter: 200mm Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
S & g8 8 8 8
DEPTH v 5| x WATER LEVEL
w
(m) DESCRIPTION Hd % 8 STANDARQFES_IFIETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_ﬁ—m N i Ground Surface 903b002
EN Topsoil: o
103 300mm dark brown sandy loam. 030 | SS! 8 | 8% ?8
203 | Sand-Silt:
3 Silty sand to sandy silt, brown to
304, greyish brown in colour, loose near . 3 £
s the surface, becomming compact to S82 1] es%l £ g
=N very dense with depth, and moist. ! -
503 - -
I = (06/20/2020)
603 583 35 | 100% Q (0972612019
3 20
70—
80— 70
e SS4 70 | 100% Do
90—
E 89.98
004 3 -
3 | silt S04
0= Clayey with beds of clay near the S5 8 | 85% (6/
_E_ surface and trace of sand, grey in
20 4 colour, in a compact state of \
30 44 Packing, and moist. -
4 SS6 17 | 100%
40—
5'0_5' Auger refusal over inferred bedrock
603 at 5.08m bgs. §s7 8 | 100% 8
3 50 87.94
703 End of Borehole 5.08
803
=
3 60
P00
D1.0——
2.0
b3.0—H 7.
24.0—::
5.0 =~
P03 g
D705~
p8.0—_
D90~
I 90
0.0
B1.0—
B20—5-
COMMENTS:




PROJECT: Geotechnical Investigation- Proposed Prescott Arena
CLIENT: EVB Engineering Ltd.

LOCATION: Churchill Road West , Prescott, Ontario

DATE: August 28, 2019

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-8

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CEM-55
DRILLING METHOD: Hollow Stem Auger/ NQ

Easting: 458180

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951181
Groundsurface Elev.: 92.87m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) o ®
> & & 8 &8 =
DEPTH 5| x WATER LEVEL
(m) DESCRIPTION ) % % %J STANDARQFEE_IFIETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 20 60
0.0—ﬁ—m N Ground Surface 9287
31 |\ Topsoil: 0.0
103 100mm dark brown sandy loam. S8t 5 | 75% {
20+ Sand-Silt:
3 Silty sand to sandy silt, brown to
304, greyish brown in colour, loose near ! 3
a0 the surface, becoming compact to S82 ERE N
3 very dense with depth, and moist to
504 wet.
60— 553 39 | 75% \f
3 20
70—
8.0—5_ 72
En SS4 72 | %% >
90—
E 89.83
004 3 -
EN Silt: 304
0= Clayey with beds of clay near the S5 9 | 100% f(g/
_E_ surface and trace of sand, grey in
20 4 colour, in a compact state of
30 44 Packing, and moist. -
ER 556 19 | 100% }
40—
5o+ [s
= ss7 B | | T
T 5 87.84 ’ Spoon-Refusal
= 503 T
=l Glacial Till:
80o Clayey silt with some sand and
3 gravel, grey in colour, very dense,
03 N and moist. CRE agy | 100%
P00 )
En Auger refusal over inferred bedrock
D1.0—— at 5.19m bgs.
oo Bedrock: 86.16
03 A 6.71
E Light grey sandy dolostone good
p3.0—— 7.9 \quality and very hard.
24.0—5: End of Borehole
ps.0—=+
P03 g
D70
=N
o0
I 90
B0.0—
10
20—
COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Prescott Arena
CLIENT: EVB Engineering Ltd.

LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-9

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458202

Site Datum: Geodetic

Top of Casing Elev.: 92.52
Borehole Diameter: 200mm

Northing: 4951269
Groundsurface Elev.: 92.52m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
> & & 8 &8 =
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION | u < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface 902b502
3 Topsoil: 92.32
103 200mm dark brown sandy loam. 020 | oo 6 | 100% 6\5
I Sand-Silt:
20— Silty sand to sandy silt, brown to
L grey in colour, in a loose to very
Sl dense state of packing, and moist to
3 ] very moist. 552 2 | 80% .
40—
50—
60" ss3 4 | 100% 4
3 20
70—
80—
I ss4 3 | 80% #
90—
00 39
104 535 52 | 100% 52
3 88.87
20— :
3 | silt 36
303 Clayey with beds of clay near the
03— 40 ;
3 surface and trace of sand, grey in - s | 100%
w3 colour, in a loose to compact state of
3 packing, and moist.
50—
60 ss7 19 | 100% }19
oI 5.0
703
80
=N 538 1| 100%
90 86.73 S0R 1
3 Glacial Till: > 5]
oo 89 Silty clay with trace of gravel, grey in
=+ colour, in a compact to dense state
1o+ of packing and moist.
220_:' Note: Auger refusal over inferred
s bedrock at 5.94m bgs.
b3.0—— 7.0 End of Borehole
p10—
D50 —~
6.0 —|
COMMENTS:




ENGINEERING & ASSOCIATES

LASCELLES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-10

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458180
Site Datum: Geodetic

Top of Casing Elev.: 92.97
Borehole Diameter: 200mm

Northing: 4951256
Groundsurface Elev.: 92.97m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
o (kPa) °
> & & 8
g | x WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
(m) DESCRIPTION u £13 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 20 60
0.0—_—m 0. - Ground Surface 902&7
3 Topsoil: )
10 300mm dark brown sandy loam. %23507 81 o ||
3 Sand-Silt: 0
20— Silty sand to sandy silt, brown to
3 grey in colour,in a loose to compact
Sl state of packing, and moist to very
I ] moist. 552 10 | 100%| &'
40—
50—
605 583 25 | 100% \25
3 20
70— /
80—
3 SS4 2 | 9% z
90—
00 39
104 ss5 27 | 100% 2
4 89.32
20— :
3 | silt 36
303 Clayey with beds of clay near the
03— 40 :
3 surface and trace of sand, grey in - 4 | 100%
a0 colour, in a loose to compact state of
4 packing, and moist.
50—
=4 6
60— ss7 6 | 100%
o 50
703
80
I SS8 17| 100% "
90—
3 6
D0.0—|
3 Note: Auger refusal over inferred 9
P10 bedrock at 6.71mm bgs. 859 9 | 100%
0 86.26
20 T End of Borehole 6.71
p3.0—— 7.0
p10—
D50 —~
6.0 —|
COMMENTS:




DATE: June 05, 2020

LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

RECORD OF BOREHOLE: BH-11

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458200

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951242
Groundsurface Elev.: 92.94m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
> & & 8 &8 =
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION | u < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface 902&4
3 Topsoil: )
103 300mm dark brown sandy loam. %23504 81 6 | 100% 15
I Sand-Silt:
20— Silty sand to sandy silt, brown to
4 grey in colour,in a loose to very
Sl dense state of packing, and moist to
3 ] very moist. 552 1| 80% \'
40—
50—
605 583 35 | 100% k<5
3 20
70—
80—
I ss4 61 | 80% )n"
90—
a1, 89.90
00— :
EN Silt: 304
=1 Clayey with beds of clay near th_e ss5 | 100% f?
7 surface and trace of sand, grey in
20_:— colour, in a compact state of
- packing, and moist.
303 49 5
= 556 6 | 100%
40—
50— \
60 ss7 15 | 100% §
oI 5.0
[ Note: Auger refusal over inferred
a3 bedrock at 5.61m bgs. 100%
80— S8 50R b
4 87.33 50R |
- End of Borehole 561
90—
3 6
D0.0—|
D1.0——
b2.0—
p3.0—— 7.0
p10—
D50 —~
6.0 —|
COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-12

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
S & g8 8 8 8
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION | u < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface 902&5
3 Topsoil: )
103 75mm dark brown sandy loam. st 3 | 0% X3
I Sand-Silt:
20— Silty sand to sandy silt, brown to
L grey in colour,in a loose to dense
Sl state of packing, and moist to very
3 ] moist. $82 1 | so%| &
40—
. =3
=y 8
50— -
+ ¥
4 . 42 -
607 83 42 | 100% \ (06/20/2020)
3 20
70—
80—
g ss4 4 | 100% ®
90—
a1, 89.81
00— -
EN Silt: 304
=1 Clayey with beds of clay near th_e ss5 o | 100w T6/
7 surface and trace of sand, grey in
20__— colour, in a loose state of
= packing, and moist. 89.04
= T 381
309 4 Glacial Till:
= Silty clay with trace of gravel, grey in 56 1| 100% N
a0 colour, in a compact state of
-+ packing, and moist.
50— ]
3 Note: Auger refusal over inferred 57 SR | 100%
60— bedrock at 4.90m bgs. 87.95 M
-T— 5.0 End of Borehole 490
703
80
90—
3 6
0.0
D1.0—~
b2.0—
p3.0—— 7.0
p10—
D50 —~
6.0 —]

Easting: 458212
Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951219
Groundsurface Elev.: 92.85m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




DATE: June 05, 2020

LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

RECORD OF BOREHOLE: BH-13

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
S & g8 8 8 8
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION g w N < 3 TEST WATER CONTENT
0
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
00__"‘ 0 Ground Surface 93.10
07~ O 0.00
3 Granulars: 95.90
103 200mm limestone dust 020 | ooy 2% | 100% /25
=N Fill:
20— Fine grained sand, brown in colour,
4 in a compact state of packing, and
S I moist.
=l 582 13| 80% V
40—
= 9147
3 | Sand-Silt: 16 ) 2 c
607 Silty sand to sandy silt, brown to 883 277 | 0% e
I~ 29 grey in colour,in a compact to dense ;
[ state of packing, and moist to very =
50 i moist. (06/20/2020)
T S84 a4 | 100% :
90—
0 0_:_ 3 90.06
= Glacial Till: 304
=1 Silty clay with trace of sand and _ ss5 60 | 100% 6
7 gravel, presence of boulders, grey in
2o colour, in a loose to very dense of
- packing, and moist.
303 49
= 556 7 | 100% a<
40—
50—
60 ss7 50R | 100% \%
oI 5.0
703
80
I SS8 o | 100%| <]
90—
3 6
D0.0—|
P1.0— SS9 50R | 100% kg
b2.0—
3 Note: Auger refusal over inferred
p3.0—— 7.0 bedrock at 7.32m bgs.
9 85.78
pi0 T End of Borehole 7.32
D50 —~
6.0 —|

Easting: 458157

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951234
Groundsurface Elev.: 93.10m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




DATE: June 05, 2020

LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

RECORD OF BOREHOLE: BH-14

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
> & & 8 &8 =
DEPTH v 5| x WATER LEVEL
w
m) DESCRIPTION _ % % 8 STANDARDTESIT\IETRATION WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface %3b108
3 Topsoil: )
104 300mm dark brown sandy loam. 288 | st 7 | 100%
3 Sand: 0257 ?
20—~ Fine grained to silty, with trace of 061
4 clay, brown in colour, in a loose
30— state of packing, and moist.
1= 1.0 4
3 Sand-Silt: ss2 4| 8%
= Silty sand to sandy silt, brown to
I grey in colour, in a loose to compact
50— f f
+ state of packing, and moist.
605 583 24 | 100% \24
3 20
70— \
80—
I ss4 27 | 100% 2
90—
[ 90.14
00— T
EN Glacial Till: 304
=1 Silty sand _W|th some gravel and ss5 20 | 100% 20
7 clay, grey in colour in a compact to
2o very dense state of packing, and
- moist.
303 49
= 556 54 | 100% >54
40—
50— /
60 ss7 37 | 100% 7
oI 5.0
] 88.00
o :_ End of Borehole 5.18
80
90—
3 6
D0.0—|
D1.0——
b2.0—
p3.0—— 7.0
p10—
D50 —~
6.0 —|

Easting: 458109

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951169
Groundsurface Elev.: 93.18m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-15

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE

SAMPLES

DEPTH
(m)

DESCRIPTION

ELEV.
NUMBER
N-VAL/RQD

TYPE

RECOVERY

SHEAR STRENGTH
(kPa) o

o
I < © k=] -~

STANDARD PENETRATION

o

TEST
RESISTANCE PLOT
40 60

20 80

WATER LEVEL
WATER CONTENT

X %
o O O O O O O
28 8

© o
S BPB8R 3

X
(=3
>

I3

Ground Surface

93.23

Topsoil:

300mm dark brown sandy loam.

9293
0.30

Sand-Silt:

2.0

3.0

] Silty sand to sandy silt, brown to
4 grey in colour, in a loose to dense
state of packing, and moist.

§S2 5

§S3 20

SS4 34

90.18

Glacial Till:

4.0

Silty clay with trace of gravel, grey in
3 colour, in a compact state of
- packing, and moist.

3.05

$S5

$S6

88.81

5.0

I 6.0

7.0

End of Borehole

442

100%

50%

75%

80%

100%

100%

34

Easting: 458113
Site Datum: Geodetic
Top of Casing Elev.: NA

Borehole Diameter: 200mm

Northing: 4951199
Groundsurface Elev.: 93.23m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.

LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

LASCELLES

ENGINEERING & ASSOCIATES

RECORD OF BOREHOLE: BH-16

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

Easting: 458079

Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951214

Groundsurface Elev.: 92.83m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
> & & 8 &8 =
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION | u < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface %2&3
3 Topsoil: )
103 300mm dark brown sandy loam. 25 | st 5 | toosf
=N Fill: 9
20— Fine grained to silty sand, with trace
L of clay brown in colour, in a loose 4
30— state of packing, and moist.
I— 10 9176 | oo, 4| a0
- N J
w03 | Sand-Silt: o 15 \15
= Silty sand to sandy silt, brown to
50— grey in colour, in a compact to loose
3 state of packing, and moist.
60— ss3 31 | 100% i
3 20
70—
80—
E— sS4 8 | 100%
90—
0 0_:_ 3 89.79
=N Glacial Till: 304
=1 Silty sand _W|th some gravel and ss5 s | 1000 4°
7 clay, grey in colour in a loose to
20__— compact state of packing, and moist.
303 49
= 556 10 | 100%| ¥
40—
1 88.41
. End of Borehole 442
50—
60
oI 5.0
703
80
90—
3 6
D0.0—|
D1.0——
b2.0—
p3.0—— 7.0
p10—
D50 —~
6.0 —|
COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-17

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE

SAMPLES

DEPTH
(m)

DESCRIPTION

ELEV.
NUMBER
N-VAL/RQD

TYPE

RECOVERY

SHEAR STRENGTH

I

o
<

(kPa) s ®
= S

o
© k=]

STANDARD PENETRATION

o

RESISTANCE PLOT °©

20

WATER LEVEL
WATER CONTENT
%
=3

e}

TEST

X X
o o 9 9 (=3
~ ] o 3 >

[=3
©

o

[=3
~ ©

40 60 80

I3

Ground Surface

92.72

Topsoil:

150mm dark brown sandy loam.

Sand-Silt:

2.0

3.0

] Silty sand to sandy silt, brown to
4 grey in colour, in a compact to loose
state of packing, and moist.

§S2 20

§S3

SS4 7

89.67

Glacial Till:

T and moist.

4.0

Silty clay with trace of gravel, grey in
3 colour, in a loose state of packing,

3.05

$S5 6

$S6 8

88.30

5.0

I 6.0

7.0

End of Borehole

442

80%

80

100%

100%

100%

100%

| —°

ZU

18

Easting: 458120
Site Datum: Assumed
Top of Casing Elev.: NA

Borehole Diameter: 200mm

Northing: 4951238
Groundsurface Elev.: 92.72m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-18

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow stem auger

SOIL PROFILE

SAMPLES

DEPTH
(m)

DESCRIPTION

ELEV.
NUMBER
N-VAL/RQD

TYPE

RECOVERY

SHEAR STRENGTH

I

(kPa) o
o' o 3

o
< © k=] -~

STANDARD PENETRATION

o

20

TEST
RESISTANCE PLOT

40 60 80

WATER LEVEL
WATER CONTENT

X %
o O O O O O O 9O
~ N MO < IO O© ~ ©

X
© =3
S

I3

Ground Surface 92.74

Topsoil:

300mm dark brown sandy loam.

9244
0.30

Sand-Silt:

= wet.

] Silty sand to sandy silt, brown to
4 grey in colour,in a loose to very
dense state of packing, and moist to

§S2 5

§S3 27

SS4 35

$S5 51

88.78

g silt:

a0 Clayey with beds of clay and trace of
L sand, grey in colour, in a loose state
of packing, and moist.

3.96
$S6 9

88.32
442

End of Borehole

100%

90%

70%

100%

80%

60%

1 173m

(06/20/2020)

35

| 51

Easting: 458179
Site Datum: Geodetic

Top of Casing Elev.: NA
Borehole Diameter: 200mm

Northing: 4951273
Groundsurface Elev.: 92.74m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:




LASCELLES

ENGINEERING & ASSOCIATES

PROJECT: Geotechnical Investigation - Proposed Prescott Arena

CLIENT: EVB Engineering Ltd.
LOCATION: Churchill Road West, Prescott, Ontario

DATE: June 05, 2020

RECORD OF BOREHOLE: BH-19

PROJECT No.: 180480

LOGGED BY: S.C.

DRILLER: George Downing Estate Drilling Ltd.
DRILLING EQUIPMENT: Track-mounted CME-55
DRILLING METHOD: Hollow Stem Auger

SOIL PROFILE SAMPLES
SHEAR STRENGTH
. (kPa) _—
> & & 8 &8 =
8|z WATER LEVEL
DEPTH x € | U | STANDARD PENETRATION
m) DESCRIPTION | u < 3 TEST WATER CONTENT
> w %
G| 2 |a|S|Q|°  ressmmceror | ecggscmsess
0|z |Ff|2|x 20 40 60 80
0.0—_—m 0. _ Ground Surface %2b708
3 Topsoil: )
103 300mm dark brown sandy loam. 248 st 7 | roowf
I Sand-Silt: 8
20— Silty sand to sandy silt, brown to
L grey in colour, compact state of
303 4 packing, and moist.
=l 882 27 | 80% ‘
40—
50—
605 583 18 | 100% /8
03 20 90.65
"3 [si: 21
80 Clayey yvith trance of sand, gery in
34 colour, ina compact state of packing ss4 u | 100w 4
90 and moist.
00 39
104 ss5 22 | 100% 2
=+ 89.12
20— T
3 | Glacial Till: 356
309 49 Sandy silt with some gravel and
E clay, grey in colour in a compact - a9 | 100% 12
— N . o
w3 state of packing, and moist.
1 88.36
. End of Borehole 442
50—
60
oI 5.0
703
80
90—
3 6
D0.0—|
D1.0——
b2.0—
p3.0—— 7.0
p10—
D50 —~
6.0 —|

Easting: 458161
Site Datum: Geodetic
Top of Casing Elev.: NA

Borehole Diameter: 200mm

Northing: 4951150
Groundsurface Elev.: 92.78m
Top of Riser Elev.: NA
Monitoring Well Diameter: NA

COMMENTS:
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Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480

Northeast Intersection of Sophia Street and Churchill Road West, Prescott, Ontario July 2020
Appendix C
Appendix C
Laboratory Test Reports

Lascelles Engineering & Associates Ltd.


Christina
Rectangle


/;

Stantec

Stantec Consulting Ltd
2781 Lancaster Rd
Ottawa, ON K1B 1A7
Tel: (613) 738-6075
Fax: (613) 722-2799

Date: July 9, 2020

File: 121621867

Attention: Lascelles Engineering Associates, File #180480 (Arena)

Reference: ASTM D4318 Atterberg Limit & ASTM D2216 Moisture Content

The following table summarizes Atterberg Limit & Moisture Content test results.

Moisture oo C .
Source Depth Content (%) Liquid Limit | Plastic Limit | Plasticity Index
BH-10 SS6 | 12.5'-14.5 31.0
BH-10 SS7 15’17 26.7
BH-10 $S8 | 17.5’-19.5’ 24.7 26.1 16.0 10.1
Sincerely,

Stantec Consulting Ltd

Boien Y cub"b%

Brian Prevost

Laboratory Supervisor

Tel: 613-738-6075
Fax: 613-722-2799

brian.prevost@stantec.com

Attachments: Atterberg Limit Plasticity Chart & Sieve

v:\01216\active\laboratory_standing_offers\2020 laboratory standing offers\121621867 lascelles engineering associatesyjune 8, 2020 file # 180480-arenalletler, limit. doc
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Sample ID _
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| #BH10SS8 \\\
P |
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Liquid Limit
Lascelles Engineering, File # 180480 Figure No.
) Stantec Proposed Arena,Churchill Road West

PLASTICITY CHART

Project No. 121621867




Sta ntec 2781 Lancaster Road

Sieve Analysis

LS 602

Ottawa ON, K1B 1A7 ASTM C136

Client: Lascelles Engineering Associates, File # 180480 Project Number: 121621867
Project: Proposed Arena, Churchill Rd. West, Prescott

Material Type:
Proposed Use:

Soils / Aggregates:
Fill/Granulars

Source: BH18
Sample Number: $S4
Sampled Depth:  7.5'-9.8'
Sampled By: Lascelles Engineering Associates Tested By: Denis Rodriguez
Date Sampled: June 8, 2020 Date Tested: July 3, 2020
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 818.8 Sample Weight Before Wash, (g): 259.4
Sample Weight After Sieve, (g): 818.8 Sample Weight After Wash, (g): 184 Corrected
Percent Loss In Sieve, (%): 0.00 Percent Passing No. 200, (%): 291 29.1
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. Si2e] oFepSiing Retai?wed Weight Retained Passing NG EMVEIOpE
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 818.8 818.8
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.0 100.0
30 0.234 0.600 0.5 99.8
50 0.0117 | 0.300 1.0 99.6
100 0.0059 | 0.150 3.9 98.5
200 0.0029 | 0.075 1201 53.7
Pan 180.4
Classification of Sample: % Gravel: 0.0 % Sand: 46.3 % Silt & Clay: 53.7
100 — —g—= ® @ —
| T2 j T
‘ o 80 7 —.
g™ T -
S 60 /
[ % o
| & 50 — =
| g 40 L = —
| & 30 — -
'| 20
| 10
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
Reviewed By: B\" N UTAN ’i)((}._l(_ﬁqﬁs_ Date: T\, F/2¢2C

VA01216\activeVaboratory_standing_offers\2020 Laboratory Standing Offers\121621 867 Lascelles Engineering Associales\June 8, 2020 File # 1304304\:0na‘«5ieva Analysis Split.xlsx



Unified Soil Classification System

SAND Gravel
CLAY & SILT Fine | Medium | Coarse Fine | Coarse
100 U.S. Std. Sieve No. 200 100 50 30 > 16 '8_ 4 o
| 1 3 " | I |
di = . Sample ID
90 /|/ 57 | : | 10
= P ﬂ| ‘ ' —8—BH-6 SS5
80 | | | 20
}_
| i | | H
- _M ! | —+—BH-6 SS7 | 5
| |
o Wil _ | 3
S 60 — - : 40 2
g / | | S
Q
< X/ | | =
& 50 50 T
® .(, / | | | 3
i / L . . g
T e ﬂV fl | L o0
palllivd | | |
30 |— .’/ e p,4|._| / | I 70
'/ 1 | | | |
e ‘ | il |
20 80
B V//' |
L~ . _ | | |
10 - . 90
Kas N A B 1 O
0 | | ! | | | | \ | | 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimeters
Sample ID Depth (m) % Gravel % Sand % Silt % Clay
BH-6 SS5 10-12' 0.0 10.3 66.7 23.0
BH-6 SS7 15-17" 0.0 0.7 89.3 10.0
@ Stant GRAIN SIZE DISTRIBUTION Figure No.
an ec L lles Engi ing, File #1 :
asce e.s ngineering, File #180480 PrOjeCt No. 121621867
Churchill Road West, Prescott ON




@ Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
PROJECT DETAILS WASH TEST DATA |
[Chent: Lascelles Engineening, File #180480 Project No.: 121621867 mw
Project: Churchill Road West, Prescott ON Test Method: LS702 Sample Weight after Hydrometer and Wash (g) 6.5;"
[Material Type: Soif Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) 87. H
|[Source: BH-6 Date Sampled: August 28, 2019 Percent Passing Corrected (%) 87.36"
Sampie No.: SS5 Tested By: Denis Rodriguez
||[Sample Depth 10-12' Date Tested: September 26, 2019 PERCENT LOSS IN SIEVE
[ Sample Weight Before Sieve (g)]  134.90
Sample Weight After Sieve (g) 134.20
Percent Loss in Sieve {%) 0.52_‘
——— — .
SOIL INFORMATION [ CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS
Liquid Limit (LL) Oven Dried Mass (W,), (9) 39.03 . . Cum. Wt. Percent
Plasticity Index (P1) Air Dried Mass (W,), (3) 39.40 Sleve Sizemm| o oained | Passing
Soil Classification Hygroscopic Corr. Factor (F=W/W,) 0.9906 75.0 100.0
Specific Gravity (G,) 2,750 Air Dried Mass in Analysis (M,), (g) 52.45 63.0 100.0
Sg. Correction Factor (a) 0.978 Oven Dried Mass in Analysis (M,), () 51.96 53.0 100.0
Mass of Dispersing Agent/Litre 40 Percent Passing 2.0 mm Sieve (Pyc), (%) 100.00 375 100.0
Sample Represented (W), (g) 51.96 26.5 100.0
| HYDROMETER DETAILS 19.0 100.0
|  Volume of Bulb (Vg), (cm?) 63.0 13.2 100.0
| Length of Bulb (L,), (cm) 14.47 9.5 100.0
Length from ‘0’ Reading to Top of Bulb (L,). (cm) 10.29 4.75 100.0
Scale Dimension (hy), (cm/Div) 0.155 2.00 0.0 100.0
Cross-Sectional Area of Cylinder (A), (cm?) 27.25 Total (C + F)' 134.20
‘ Meniscus Correction (Hn), (g/L) 1.0 0.850 0.23 99.56
0.425 0.49 99.06
START TIME 9:58 AM 0.250 0.91 98.25
0.106 290 94.42
HYDROMETER ANALYSIS 0.075 5.37 89.66
Elapsed Time H, H. Temperature | Cormected Reading | Percent Passing Diameter PAN 6.30
Date Time T Divisions Divisions il R=H,-H, P L n K D Note 1: (C + F) = Coarse + Fine
Mins g/l gL °C g/L % cm Poise mm
26-Sep-19 9:59 AM 1 47.0 8.0 225 39.0 73.44 8.92904 9.50295 0.012894 0.03853
26-Sep-19 10:00 AM 2 45.0 8.0 225 37.0 69,67 9.23904 9.50295 0.012894 0.02771
26-Sep-19 10:03 AM 6 42.0 8.0 225 34.0 64.02 9.70404 9.50295 0.012894 0.01796
26-Sep-19 10:13 AM 15 36.0 8.0 22.5 28.0 52.72 10.63404 9.50295 0.012894 0.01086
26-Sep-19 10:28 AM 30 320 8.0 225 24.0 45.19 11.25404 9.50295 0.012894 0.00790
26-Sep-19 10:58 AM 60 29.0 8.0 22.5 21.0 39.54 11.71904 9.50295 0.012894 0.00570
26-Sep-19 2:08 PM 250 230 8.0 225 15.0 28.2454 12.64904 9.50295 0.0128%4 0.00290
27-Sep-19 9:58 AM 1440 18.0 8.0 225 10.0 18.8302 13.42404 9.50295 0.0]2’94 0.00124
Remarks: Reviewed By: G\’( TR ?‘ < .
Date: &¢ t\s:'\t\n/\\\e v30)2c\
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@ Stantec

Particle-Size Analysis of Soils

LS702
ASTM D422
PROJECT DETAILS WASH TEST DATA i
Client: Lascelles Engineering, File #180480 Project No.. 121621867 Oven Dry Mass In Hydrometer Analysis (g) 51.34||
\|Project: Churchill Road West, Prescott ON Test Method: LS702 Sampte Weight after Hydrometer and Wash (g) 0 22]|
Materia! Type: Soll Sampled By: Lascelles Engineering Percent Passing No. 200 Sieve (%) 99.6“
Source: BH-6 Date Sampled: August 28, 2019 Percent Passing Corrected (%) 99.22“
Sample No.: SS7 Tested By: Denis Rodriguez
sample Depth 1517 Date Tested: September 26, 2019 PERCENT LOSS IN SIEVE
Sample Weight Before Sieve (g) 198.50
Sample Weight After Sieve (g) 197.00
Percent Loss in Sieve (%) 0.76 )|
SOIL INFORMATION CALCULATION OF DRY SOIL MASS SIEVE ANALYSIS |
| E:s":c;;n;:d(:: )(PI) :i‘:?ﬁ:en:::::wy ,,()S;)(g) 23.22 vy 2:2&:’:3 PP::?:;
Soil Classification Hygroscopic Corr. Factor (F=W/W,) 0.9843 75.0 100.0
Specific Gravity (G;) 2.750 Air Dried Mass in Analysis (M,), () 52.16 63.0 100.0
Sg. Correction Factor (a) 0.978 Oven Dried Mass in Analysis (M,), (q) 51.34 53.0 100.0
Mass of Dispersing Agent/Litre 40 lg Percent Passing 2.0 mm Sieve (Py), (%) 99.65 375 100.0
Sample Represented (W), (g) 51.52 26.5 100.0
HYDROMETER DETAILS 19.0 100.0
| Volume of Bulb (Vg), (cm?) 63.0 13.2 100.0
| Length of BuIb (Ly), (cm) 14.47 95 100.0
Length from ‘0" Reading to Top of Bulb (L,), (cm) 10.29 4.75 0.0 100.0
| Scale Dimension (hs), (cm/Div) 0.155 2.00 0.7 99.6
|| Cross-Sectional Area of Cylinder (A), (cm?) 27.25 Total (C + F)' 197.00
|| Meniscus Correction (Hp), (9/L.) 1.0 0.850 0.00 99.65
0.425 0.00 99.65
START TIME 10:05 AM 0.250 0.00 99.65
0.106 0.07 99.51
' HYDROMETER ANALYSIS 0.075 0.19 99.28
| Elapsed Time Hg H, Temperature | Corrected Reading | Percent Passing Diameter PAN 0.21
| Date Time T Divisions Divisions Te R=Hg-H, P L n K D Note 1: (C + F) = Coarse + Fine
Mins g/l glL °C g/lL % cm Poise mm
26-Sep-19 10:06 AM 1 51.0 8.0 23.0 43.0 81.66 8.30904 9.39251 0.012818 0.03695
26-Sep-19 10:07 AM 2 45.0 8.0 230 37.0 70,26 9.23904 9.39251 0.012818 0.02755
26-Sep-19 10:10 AM S 38.0 8.0 23.0 30.0 56.97 10.32404 9.39251 0.012818 0.01842
26-Sep-19 10:20 AM 15 28.0 8.0 225 200 37.98 11.87404 9.50295 0.012894 0.01147
| 26-Sep-19 10:35 AM 30 230 8.0 225 15.0 28.48 12.64904 9.50295 0.012894 0.00837
' 26-Sep-19 11:05 AM 60 19.0 8.0 225 11.0 20.89 13.26904 9.50295 0.012894 0.00606
26-Sep-19 2:15PM 250 150 8.0 225 7.0 13.29 13.88904 9.50285 0.012894 0.00304
27-Sep-19 10:05 AM 1440 12.0 8.0 225 4.0 7.60 14.35404 9.50295 0.012894 0.00129
Remarks:

V:101216\activellaboratory_standing_offers\2018 Laboratory Standing Offers\121621867 Lascelles Engineering Associates\Sepl_23_August 28, Geolech_La
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Date: ¢
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Sieve Analysis
@ Sta ntec 2781 Lancaster Road LS 602

Ottawa ON, K1B 1A7 ASTM C136
Client: Lascelles Engineering, File #180480 Project Number: 121621867
Project: Churchill Road West, Prescott ON

Material Type: Soils / Aggregates:
Proposed Use: Fill/Granulars
Source: BH-5

Sample Number; SS3 & SS4
Sampled Depth: 5'-9.5'

Sampled By: Lascelles Engineering Tested By: Denis Rodriguez
Date Sampled: August 28, 2019 Date Tested: September 26, 2019
Sieve Test Data | Wash Test Data
Sample Weight Before Sieve, (g): 594.5 Sample Weight Before Wash, (g): 256.3
Sample Weight After Sieve, (g): 594.5 ' Sample Weight After Wash, (g): 194.6 Corrected
Percent Loss In Sieve, (%): 0.00 _ Percent Passing No. 200, (%): 241 241
Sieve Analysis
. . Weight Cumulative Percent
Sieve No. G SLCh Retai%ed Weight Retained Passing AR
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 594.5 594.5
8 0.0937 2.36 0.0 100.0
16 0.0469 1.18 0.0 100.0
30 0.234 0.600 0.0 100.0
50 0.0117 | 0.300 0.3 99.9
100 0.0059 | 0.150 3.3 98.7
200 0.0029 | 0.075 134.2 47.6
Pan 192.4
Classification of Sample: % Gravel: 0.0 % Sand: 52.4 % Silt & Clay: 47.6
100 - s 3 T — 1T
90 e e 24 === S =S E === 288
g % HEE 7/‘“ T i 1T 111 )
| I 1 A A
“':‘ 50 1— “ = — N S = o ——— S —r .. . S - .
?__a' 40 4 = S SRS = S50 8 SRR S | ST SN B 1 1 H S N = . —
@ 30 — 11— -
20 ; =L — o [ V- = —— * 55 % == === > =
10 — S - —— = S =S PR N ——— ==t B — SN
0 i
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:

Reviewed By: j&v s VO _r_,¢_ Date:5¢ ?hmﬁ] 3ej e \1
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Sieve Analysis
@ Sta ntec 2781 Lancaster Road LSy602

Ottawa ON, K1B 1A7 ASTM C136
Client: Lascelles Engineering, File #180480 Project Number: 121621867
Project: Churchill Road West, Prescott ON
Material Type: Soils / Aggregates:
Proposed Use: Fill/Granulars
Source: BH-8
Sample Number: SS2 & SS3
Sampled Depth:  2.5'-7°
Sampled By: Lascelles Engineering Tested By: Denis Rodriguez
Date Sampled :  August 28, 2019 Date Tested: September 26, 2019
Sieve Test Data Wash Test Data
Sample Weight Before Sieve, (g): 581.1 Sample Weight Before Wash, (g): 250.2
Sample Weight After Sieve, (g): 581.1 Sample Weight After Wash, (g): 177.1 Corrected
Percent Loss In Sieve, (%): 0.00 Percent Passing No. 200, (%): 29.2 29.2
Sieve Analysis
. . * Weight Cumulative Percent
Sieve No. e Retai?med Weight Retained Passing DR
Inches mm g g % Minimum Maximum
6 150
4 106
3 76.2
2 53.0
1.5 37.5
1 26.5
3/4 19.0
5/8 16.0
1/2 13.2
3/8 9.5
+4 0.187 4.75 0.0 0.0 100.0
-4.75 581.1 581.1
8 0.0937 2.36 0.6 99.8
16 0.0469 1.18 1.2 99.56
30 0.234 0.600 2.0 99.2
50 0.0117 | 0.300 3.4 98.6
100 0.0059 | 0.150 7.2 97.1
200 0.0029 | 0.075 120.3 51.9
Pan 175.6
Classification of Sample: % Gravel; 0.0 % Sand: 48.1 % Silt & Clay: 51.9
100 — e & a T — s S
90 —— | . = e B S /’_ - — S - v | E——— AN, SN W . . — || I——|— s I E—
'E’ 80 -/— - 1 ] 2 P = /] - == o . S 2 = 5
8 70 " — — T | — — == = -
g«_, 60 F——————_— {:
£ 50 4 - - - — 1 1L —
8 40 = e
& 30 — — . S —— -
() b et — == 21 ) - gl | —_——
[[1] 'S TR S S 6 1) S—— TS_— L - - T Ll —
0
0.01 0.1 1 10 100
Grain Size in Millimeters
Remarks:
Reviewed By: Ry, {‘,,,\“4 “’aﬁ- Date: ‘y\}\m&\: 3¢ )2\
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Stantec Consulting Ltd
2781 Lancaster Rd, Suite 100 A&B

% Ottawa, ON K1B 1A7
Tel: (613) 738-6075

Fax: (613) 722-2799

Stantec

September 30, 2019
File: 121621867

Attention: Lascelles Engineering, File #180480

Reference: ASTM D7012, Method C, Unconfined Compressive Strength of intact Rock Core
Churchill Road West, Prescott ON

The following table summarizes one rock core compressive strength result.

. Sample Compressive e
Location Depth Strength (MPa) Description of Break
BH-8 CR8 19’ 211.2 Well-formed cones at both ends

Sincerely,

Stantec Consulting Ltd

Brian Prevost
Laboratory Supervisor
Tel: 613-738-6075
brian.prevost@stantec.com

pl_23_august 28, geolech_{ascelles #1804B0\rock core summary leiter.doc
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Geotechnical Investigation - Proposed Prescott Arena (Alternate Site) Lascelles File Number: 180480
Northeast Intersection of Sophia Street and Churchill Road West, Prescott, Ontario July 2020
Appendix D

Appendix D

Laboratory “Certificates of Analysis”

Lascelles Engineering & Associates Ltd.


Christina
Rectangle


(OPARACEL e

RELIABLE.

Certificate of Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014
Hawkesbury, ON K6A 3H9
Attn: Shuang Chang

Client PO:
Project: 180480-arena
Custody: 51357

300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 418
1-800-749-1947
www.paracellabs.com

Report Date: 13-Jul-2020
Order Date: 7-Jul-2020

Order #: 2028121

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
2028121-01 BH-15 SS4
2028121-02 BH-13 SS4

A . ' ) ) c— Dale Robertson, BSc
rove : C—v-:, =
PP Y e — S Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Page 1 of 7




(@PARACEL

Order #: 2028121

Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Report Date: 13-Jul-2020
Order Date: 7-Jul-2020

Project Description: 180480-arena

Analysis Summary Table

Analysis Method Reference/Description Extraction Date  Analysis Date

Anions EPA 300.1 - IC, water extraction 9-Jul-20 9-Jul-20
pH, sail EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 8-Jul-20 8-Jul-20
Resistivity EPA 120.1 - probe, water extraction 8-Jul-20 8-Jul-20
Solids, % Gravimetric, calculation 11-Jul-20 11-Jul-20

OTTAWA = MISSISSAUGA = HAMILTON - CALGARY = KINGSTON = LONDON = NIAGARA - WINDSOR + RICHMOND HILL

1-800-749-1947 www.paracellabs.com
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Order #: 2028121

Certificate of Analysis

Client: Lascelles Engineering Ltd.

Report Date: 13-Jul-2020
Order Date: 7-Jul-2020

Client PO: Project Description: 180480-arena
Client ID: BH-15 SS4 BH-13 SS4 -
Sample Date: 03-Jun-20 09:00 03-Jun-20 09:00 -
Sample ID: 2028121-01 2028121-02 -
MDL/Units Sail Sail -
Physical Characteristics
% Solids 0.1 % by Wt. 84.5 87.6 -
General Inorganics
oH 0.05 pH Units 7.67 [1] 7.71[1] -
Resistivity 0.10 Ohm.m 139 139 -
Anions
Chloride 5 ug/g dry 1[1] 1[1] -
Sulphate 5 ug/g dry <5 [1] 16 [1] -

OTTAWA = MISSISSAUGA » HAMILTON + CALGARY = KINGSTON

1-800-749-1947

LONDON = NIAGARA » WINDSOR + RICHMOND HILL

www.paracellabs.com
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Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Order #: 2028121

Report Date: 13-Jul-2020
Order Date: 7-Jul-2020

Project Description: 180480-arena

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions
Chloride ND 5 ug/g
Sulphate ND 5 ug/g

General Inorganics

Resistivity ND 0.10 Ohm.m

OTTAWA = MISSISSAUGA = HAMILTON - CALGARY = KINGSTON = LONDON = NIAGARA - WINDSOR + RICHMOND HILL

1-800-749-1947 www.paracellabs.com Y
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Order #: 2028121

Certificate of Analysis Report Date: 13-Jul-2020
Client: Lascelles Engineering Ltd. Order Date: 7-Jul-2020
Client PO:

Project Description: 180480-arena

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result Limit Units Result  %REC Limit RPD Limit Notes
Anions

Chloride 79.5 5 ug/g dry 80.9 1.7 20

Sulphate 3220 5 ug/g dry 3490 8.1 20
General Inorganics

pH 7.71 0.05 pH Units 7.67 0.5 2.3

Resistivity 6.27 0.10 Ohm.m 6.29 0.3 20
Physical Characteristics

% Solids 81.1 0.1 % by Wt. 82.3 1.5 25

OTTAWA = MISSISSAUGA = HAMILTON - CALGARY = KINGSTON = LONDON = NIAGARA - WINDSOR + RICHMOND HILL

1-800-749-1947 www.paracellabs.com LY
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Order #: 2028121

Certificate of Analysis Report Date: 13-Jul-2020
Client: Lascelles Engineering Ltd. Order Date: 7-Jul-2020
Client PO: Project Description: 180480-arena

Method Quality Control: Spike

Reporting ) Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Anions
Chloride 176 5 ug/g 80.9 94.7 82-118
Sulphate 97.2 5 ug/g ND 97.2 87-113

OTTAWA = MISSISSAUGA = HAMILTON - CALGARY = KINGSTON = LONDON = NIAGARA - WINDSOR + RICHMOND HILL

1-800-749-1947 www.paracellabs.com Reosel
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Order #: 2028121

Certificate of Analysis
Client: Lascelles Engineering Ltd.

Client PO:

Report Date: 13-Jul-2020
Order Date: 7-Jul-2020

Project Description: 180480-arena

Qualifier Notes:
Login Qualifiers :

Sample - One or more parameter received past hold time -
Applies to samples: BH-15 S54, BH-13 S54

Sample Qualifiers :

1: Holding time had been exceeded upon receipt of the sample at the laboratory.

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

NC: Not Calculated

Soil results are reported on a dry weight basis when the units are denoted with 'dry".
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

OTTAWA = MISSISSAUGA = HAMILTON - CALGARY = KINGSTON = LONDON = NIAGARA - WINDSOR + RICHMOND HILL

1-800-749-1947 www.paracellabs.com
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P A R A C E L TRUSTED. 300 - 2319 St. Laurent Blvd
(O Ottawa, ON, K1G 418
SESHOLIRAE 1-800-749-1947

RELIABLE. www.paracellabs.com

Subcontracted Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014 Tel: (613) 632-0241
Hawkesbury, ON K6A 3H9 Fax: (613) 632-0241

Attn: Shuang Chang

Paracel Report No. 2028121

Order Date: 07-Jul-20
Client Project(s): ~ 180480-arena Report Date: 14-Jul-20
Client PO:
Reference: Standing Offer
CoC Number: 51357

Sample(s) from this project were subcontracted for the listed parameters. A copy of the subcontractor’s report is attached

Paracel ID Client ID Analysis
2028121-01 BH-15 SS4 Redox potential, soil
2028121-02 BH-13 SS4 Redox potential, soil

OTTAWA « MISSISSAUGA = HAMILTON = CALGARY « KINGSTON = LONDON = NIAGARA » WINDSOR = RICHMOND HILL

1-800-749-1947 www.paracellabs.com
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< \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
Ottawa, ON, K1G 4]8

O REGFONSLYE: 1-800-749-1947
RELIABLE. www.paracellabs.com

Certificate of Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014
Hawkesbury, ON K6A 3H9
Attn: Shuang Chang

Client PO:
Project: 180480-T Report Date: 27-Sep-2019
Custody: 48085 Order Date: 23-Sep-2019

Order #: 1939026

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID
1939026-01 BH-8 SS4
1939026-02 BH-8 SS6
Aporoved Bv: —— ){ _— Dale Robertson, BSc
i y: {,_/) e Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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(@PARACEL

Order #: 1939026

Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Report Date: 27-Sep-2019
Order Date: 23-Sep-2019
Project Description: 180480-T

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Anions EPA 300.1 - IC, water extraction 26-Sep-19 26-Sep-19
pH, soil EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 23-Sep-19 24-Sep-19
Resistivity EPA 120.1 - probe, water extraction 24-Sep-19 24-Sep-19
Solids, % Gravimetric, calculation 23-Sep-19 23-Sep-19
OTTAWA HAMILTOM CALGARY MISSISSAUGA KIMNGSTOM LONDORM MNIAGARA WIFEQEZSOE%R

1-800-749-1947 www.paracellabs.com
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Order #: 1939026

Certificate of Analysis

Client: Lascelles Engineering Ltd.

Report Date: 27-Sep-2019
Order Date: 23-Sep-2019

Client PO: Project Description: 180480-T
Client ID: BH-8 SS4 BH-8 SS6 - -
Sample Date:| 28-Aug-19 10:00 28-Aug-19 10:00 - -
Sample ID: 1939026-01 1939026-02 - -
| MDL/Units Soil Soil - -
Physical Characteristics
% Solids | 0.1%bywt 85.9 84.1 - -
General Inorganics
pH 0.05 pH Units - 7.50 - -
Resistivity 0.10 Ohm.m - 39.3 - -
Anions
Chloride 5 ug/g dry - 16 - -
Sulphate 5 ug/g dry 15 133 - -
OTTAWA HAMILTOMN CALGARY MISSISSAUGA KINGSTON LONDOM NIAGARA WIFI,‘JDR)SI%R
age 3 0

1-800-749-1947

www.paracellabs.com
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Order #: 1939026

Certificate of Analysis

Client: Lascelles Engineering Ltd.

Client PO:

Report Date: 27-Sep-2019
Order Date: 23-Sep-2019
Project Description: 180480-T

Method Quality Control: Blank

Reporting Source RPD
Analyte Result Limit Units Result  %REC RPD  Limit Notes
Anions
Chloride ND 5 ug/g
Sulphate ND 5 ug/g
General Inorganics
Resistivity ND 0.10 Ohm.m
OTTAWA HAMILTOMN CALGARY MISSISSAUGA KINGSTOM LOMNDOM MIAGARA WH@D?%R
age 4 0

1-800-749-1947

www.paracellabs.com
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Order #: 1939026

Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Report Date: 27-Sep-2019
Order Date: 23-Sep-2019
Project Description: 180480-T

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions

Chloride 10.8 5 ug/g dry 6.5 20

Sulphate 14.6 5 ug/g dry 3.8 20
General Inorganics

pH 7.40 0.05 pH Units 7.39 0.1 2.3

Resistivity 34.2 0.10 Ohm.m 34.0 0.3 20
Physical Characteristics

% Solids 79.4 0.1 % by Wt. 82.5 3.8 25

OTTAWA HAMILTOM CALGARY MISSISSAUGA

1-800-749-1947

KINGSTOM LONDOM

www.paracellabs.com

MIAGARA WINDSOR
Page 5 of 7



(@PARACEL

Order #: 1939026

Certificate of Analysis
Client: Lascelles Engineering Ltd.
Client PO:

Report Date: 27-Sep-2019
Order Date: 23-Sep-2019
Project Description: 180480-T

Method Quality Control: Spike

Reporting . Source %REC RPD
Analyte Result Limit Units Result %REC Eimit RPD  |imit Notes
Anions
Chloride 107 5 ug/g 11.5 955 82-118
Sulphate 116 5 ug/g 15.1 101 80-120

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINGSTOM LONDOM

1-800-749-1947

www.paracellabs.com

MIAGARA WINDSOR
Page 6 of 7
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Order #: 1939026

Certificate of Analysis Report Date: 27-Sep-2019
Client: Lascelles Engineering Ltd. Order Date: 23-Sep-2019
Client PO: Project Description: 180480-T

Qualifier Notes:

None

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

Soil results are reported on a dry weight basis when the units are denoted with 'dry'.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

OTTAWA HAMILTOM CALGARY MISSISSAUGA KINGSTOM LONDOM MIAGARA WINDSOR

Page 7 of 7
1-800-749-1947 www.paracellabs.com
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TRUSTED.
RESPONSIVE.

RELIABLE.

Subcontracted Analysis

Lascelles Engineering Ltd.

1010 Spence Ave, Unit 1014
Hawkesbury, ON K6A 3H9

Attn: Shuang Chang

300 - 2319 St. Laurent Blvd
Ottawa, ON, K18 4G

1-" 00-749-1947
www.paracellabs.com

Tel: (613) 632-0241
Fax: (613) 632-0241

Paracel Report No. 1939026 Order Date: 23-Sep-19
Client Project(s): 180480-T Report Date: 30-Sep-19
Client PO:
Reference: Standing Offer
CoC Number: 48085
Sample(s) from this project were subcontracted for the listed parameters. A copy of the subcontractorXs report is attached
Paracel ID Client ID Analysis
1939026-02 BH-8 SS6 Redox potential, soil
OTTAWA HAMILTOM CALGARY MISSISSALIGA KIMGSTOMN LOMDOM MIAGARS WINDSOR

1-800-749-1947

www.paracellabs.com
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