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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by WSP Canada Group Limited (WSP) on behalf of the
Ministry of Transportation, Ontario (MTO) to carry out foundation investigations associated with the detailed
design of numerous bridge replacements, overhead signs, noise barrier walls, retaining walls, temporary roadway
protection systems, replacement of storm sewers (including trenchless crossings), and a high fill embankment on
Highway 417 between Island Park Drive and Kent Street in Ottawa, Ontario (Assignment number 4016-E-0001).

This report presents the results of the foundation investigation carried out for a second proposed staging area for
the Booth Street and Rochester Street Rapid Bridge Replacements in Ottawa, Ontario.

The work described herein was not included in the original Terms of Reference for this assignment or the scope of
work for Foundations Engineering outlined in the MTO’s Request for Proposal, dated April 2016, subsequent
addenda or included as part of Golder’s original scope of work for Foundations Engineering services contained in
WSP’s Technical Proposal.

The scope of work for the foundation engineering services associated with this investigation was outlined in
Golder’'s Scope Change #8 Technical Memorandum dated November 11, 2019. The investigation program was
developed to meet the requirements of Table 17.8a of the RFP Terms of Reference.

The work has been carried out in accordance with Golder’s Quality Control Plan for foundation engineering
services for the project dated August 29, 2016.

2.0 SITE DESCRIPTION AND GEOLOG
2.1 Site Description

The presently proposed staging area site is located to the north of Raymond Street, between Rochester and
Booth Streets, in Ottawa. The site is a former Community Housing Site that was scheduled for redevelopment.

At the time of the investigation all the existing buildings had been demolished, foundations were removed, and the
site had been restored including backfilling the basement/crawlspace excavations with a granular fill. Golder was
not present during demolition or during site restoration activities. At present the site is generally flat with some
trees, grass and brush cover.

The location of the proposed staging area is shown on the Key Plan on Drawing 1. Site photographs showing the
general conditions at the site are presented in Appendix D.

2.2 Regional Geology

As delineated in The Physiography of Southern Ontario?, the proposed staging area lies within the minor
physiographic region known as the Ottawa Valley Clay Plain, which lies within the major physiographic region of
the Ottawa-St. Lawrence Lowland.

* Chapman, L. J. and Putnam, D. F., 1984. The Physiography of Southern Ontario, Ontario Geological Survey. Special Volume 2, Third Edition. Accompanied by Map P.2715, Scale
1:600,000. Ontario Ministry of Natural Resources
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The Ottawa Valley Clay Plain region is characterized by relatively thick deposits of sensitive marine clay, silt and
silty clay that were deposited within the former Champlain Sea basin. These deposits, known as the Champlain
Sea clay or Leda clay, overlie relatively thin, commonly reworked glacial till and glaciofluvial deposits, that in turn
overlie bedrock?.

This region is underlain by a series of sedimentary rocks, consisting of sandstones, dolostones, limestones and
shales that are, in turn, underlain at depth by igneous and metamorphic bedrock of the Precambrian Shield.
Regional bedrock mapping indicates that the bedrock west of Parkdale Avenue is dominantly interbedded
limestone and dolomite of the Gull River Formation. East of Parkdale Avenue, the bedrock is indicated to be
limestone of the Verulam Formation.® The limestone is described as interbedded bioclastic, sublithographic to fine
crystalline with very thin to medium bedded shale interbeds up to 8 cm thick. Bedrock outcrops are mapped north
and south of Highway 417 from about Fairmount Avenue to Bronson Avenue.

Highway 417 crosses two main faults striking southeast to northwest. The more prominent fault, the Gloucester
fault, crosses Highway 417 at the approximate location of Preston Street*. The second fault crosses Highway 417
at the approximate location of Kent Street. Bedding which is normally sub-horizontal often dips steeply adjacent to
and within fault zones.

The site falls within the Western Québec (WQ) seismic zone according to the Geological Survey of Canada.
The WQ zone constitutes a large area which encompasses the urban areas of Montreal, Ottawa-Hull and
Cornwall. Within the WQ zone recent seismic activity has been concentrated in two subzones: one along the
Ottawa River and another more active subzone along the Montreal-Maniwaki axis. The two major earthquakes
that have recently occurred in the WQ zone are the 1935 Témiscaming event, which had a magnitude

(i.e., a measure of the intensity of the earthquake) of 6.2, and the 1944 Cornwall-Massena event, which had a
magnitude of 5.6.

3.0 INVESTIGATION PROCEDURES
3.1 Current Investigation

The field work for the current investigation was carried out in Spring 2020 and included advancing a total of three
boreholes, numbered 20-101 to 20-103 across the site.

The boreholes were advanced using truck-mounted drilling equipment supplied and operated by George Downing
Estate Drilling of Hawkesbury, Ontario.

Soil samples in the boreholes were obtained at vertical sampling intervals of about 0.76 m, using a 50 mm outer
diameter split-spoon sampler in general accordance with the Standard Penetration Test (SPT) procedure
(ASTM D1586). Bedrock core samples were obtained in all three boreholes using HQ sized equipment.

Monitoring wells were installed in all three boreholes to measure the groundwater level across the site. The
monitoring wells consisted of 50 mm outside diameter PVC tubing with a 1.5 m long slotted tip. The groundwater
levels were measured in the wells by WSP on June 15, 2020, approximately one week after drilling.

2 Belanger, J.R. “Urban Geology of Canada’s National Capital Area”, in Urban Geology of Canadian Cities, Geological Association of Canada Special Paper 42, Ed. P.F. Karrow and O.L.
White, 1998.

% Urban geology of the National Capital area / Géologie urbaine de la région de la Capitale nationale; Bélanger, R. Geological Survey of Canada, Open File 5311, 2008; 1
DVD, https://doi.org/10.4095/226165

4 MacDonald, G. and Harrison, J.E. 1976: Generalized Bedrock Geology, Ottawa-Hull, Ontario and Quebec, Geological Survey of Canada, Map 1508A, scale 1:125,000. Geology 1967
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The field work was supervised on a full-time basis by members of Golder’s staff who located the boreholes in the
field, directed the drilling, sampling, and in-situ testing operations, logged the boreholes and examined and cared
for the samples. The soil and bedrock core samples were identified in the field, placed in labelled containers and
transported to Golder’s laboratory in Ottawa for further examination and testing. Unconfined compressive strength
testing was carried out on select bedrock core samples of the bedrock at Stantec Consulting Ltd.’s Ottawa
laboratory. The laboratory tests were carried out to MTO and/or ASTM Standards, as appropriate.

The borehole locations and elevations were surveyed by Golder using a Trimble R10 GPS unit referenced to the
NAD83 CSRS CBNv6-2010.0 MTM Zone 9 geodetic datum. The borehole locations, including northing and
easting coordinates, ground surface elevations, and drilled depths, are summarized in Table 1.

Table 1: Summary of Borehole Locations
NAD83 CSRS CBNv6-2010.0

MTM Zone 9 Ground Drilled
Borehole ; ; Surface Elevation Length
Northing Easting
20-101 5029632.0 366753.8 64.7 4.2
20-102 5029682.4 366786.5 66.1 4.4
20-103 5029736.5 366791.8 66.8 4.4

3.2 Previous Investigations

As part of the current assignment, previously collected subsurface information pertinent to the proposed staging
area site was reviewed and compiled.

The Record of Borehole sheets from the previous investigations pertinent to the current sites are provided for
reference in Appendix C. The borehole locations and ground surface elevations for these boreholes are shown on
Drawing 1. The subsurface conditions within the boreholes from the previous investigations are referenced in
Section 4.0, only with respect to the bedrock conditions.

3.2.1 Replacement of Sites 3-56/1 & 3-56/2

A foundation investigation was carried out for the rapid bridge replacement of the Highway 417 Overpass
Structures at Rochester Street (Sites 3-56/1 and 3-56/2) by Golder in 2018 and 2019. The subsurface information
and results of the investigation are contained in the report titled:

m Foundation Investigation and Design Highway 417 Overpass Structures at Rochester Street Rapid Bridge
Replacement Sites: 3-56/1 and 3-56/2, Ottawa, Ontario, dated July 2019, (Report No. 1655214-1110),
GEOCRES No. 31G5-295.

A total of 24 coreholes and four boreholes were advanced along Rochester Street and twelve boreholes within the
Highway 417 approach embankments. In particular, Boreholes 17-113 and 17-114, were advanced along the
north side of Highway 417, east and west of Rochester Street to the southwest of the proposed staging area. In
general, at the borehole locations the subsurface conditions consist of PCC sidewalk overlying a thin layer of sand
fill materials, underlain by limestone bedrock.
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3.2.2 Replacement of Sites 3-57/1 and 3-57/2

A foundation investigation was carried out for the rapid bridge replacement of the Highway 417 Overpass
Structures at Booth Street (Sites 3-57/1 and 3-57/2) by Golder in 2018 and 2019. The subsurface information and
results of the investigation are contained in the report titled:

m Foundation Investigation and Design Highway 417 Overpass Structures at Booth Street Rapid Bridge
Replacement Sites: 3-57/1 and 3-57/2, Ottawa, Ontario, dated July 2019, (Report No. 1655214-1120),
GEOCRES No. 31G5-308.

A total of 24 coreholes and four boreholes were advanced along Booth Street and eight boreholes within the
Highway 417 approach embankments. In particular, Boreholes 17-123 and 17-124 were advanced along the north
side of Highway 417, east and west of Booth Street, to the southeast of the proposed staging area. In general, at
the borehole locations the subsurface conditions consist of PCC sidewalk at surface, overlying granular sand fill
materials, underlain by limestone bedrock.

3.2.3 Retaining Wall Rehabilitation and Replacement Highway 417

A foundation investigation was carried out for the Rehabilitation and Replacement of a series of Retaining Walls
along Highway 417 from Holland Avenue to Kent Street Golder in 2018 and 2019. The subsurface information
and results of the investigation are contained in the report titled:

m Foundation Investigation and Design Retaining Wall Rehabilitation and Replacement Highway 417 from
Holland Avenue to Kent Street Ottawa, Ontario March 2020, (Report No. 1655214-1900),
GEOCRES No. 31G5-315.

A total 20 boreholes were advanced at the various retaining wall locations. In particular, Boreholes 18-908 and
18-909 were advanced on the south side of Raymond Street to the east of Booth Street to the southeast of the
proposed staging area. In general, at the borehole locations the subsurface conditions consist of asphaltic
concrete/topsoil surface cover, overlying granular sand fill materials, over glacial till, underlain by limestone
bedrock.

4.0 DESCRIPTION OF SUBSURFACE CONDITIONS
4.1 General

The subsurface soil, bedrock and groundwater conditions encountered in the boreholes and the results of in-situ
testing from the current investigation are given on the Record of Borehole and Drillhole sheets presented in
Appendix A. The results of the laboratory testing carried out during the current investigation are presented on the
Record of Borehole sheets as well as on Figure B1 in Appendix B. The borehole locations and the interpreted
stratigraphic profile projected along across the site for the current investigation are provided on Drawing 1.

Photographs of the bedrock core recovered are shown on Figures Al to A6 provided in Appendix A.

The stratigraphic boundaries shown on the Record of Borehole sheets and on the interpreted stratigraphic
sections from Drawing 1 are inferred from observations of drilling progress and noncontinuous sampling and
therefore represent transitions between soil types rather than exact planes of geological change. The subsoil
conditions will vary between and beyond the borehole locations.

A detailed description of the overburden soil deposits, bedrock geology and groundwater conditions encountered
at the proposed staging area during the field investigation is provided in the following sections.
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4.2 Site Stratigraphy Overview

In general, the subsurface conditions at the borehole locations advanced within the proposed staging area
consists of granular fill underlain by limestone bedrock.

The groundwater levels measured at the staging area sites ranged from 3.2 to 3.4 m in depth, corresponding to
Elevations 63.4 to 61.5 m

A more detailed description of the overburden soil deposits, bedrock geology and groundwater conditions
encountered during the field investigation is provided in the following sections.

4.2.1 Fill Materials

Fill consisting predominantly of sand with varying amount of gravel and silt was encountered at the ground
surface of all three boreholes. The top of this layer was encountered at elevations ranging from 66.8 to 64.7 m.
The thickness of this layer ranges from about 1.2 to 1.3 m. Cobbles were noted in this layer. Debris, including
brick, glass and wood fragments, was also observed throughout the fill. SPT N values ranging from 6 to 24 blows
per 0.3 m of penetration were measured in this layer, indicating a loose to compact state of packing. The SPT
blow count (i.e., > 50) noted on the Record of Boreholes for 20-102 and 20-103 may have been influenced by the
presence of the bedrock beneath the fill layer rather than the state of packing of the soil matrix.

4.3 Bedrock

Regional bedrock mapping indicates that the proposed staging area site is underlain by limestone bedrock.

Bedrock core samples were obtained in all three boreholes from the current investigation using HQ sized
equipment. Photographs of the bedrock core from the current investigation are provided in Appendix A.

Bedrock was also proven by coring using NQ sized equipment in Boreholes 17-113, 17-114, 17-123, 17-124,
18-908 and 18-909 during the previous investigations.

Table 2 summarizes the depths and the elevations of the bedrock surface as encountered at the borehole
locations from both the current and previous investigations.

Table 2: Summary of Bedrock Surface Depths and Elevations UCS Test Results

Existing Ground Depth to Bedrock Surface UCS Test

Borehole Surface Elevation Bedrock Surface Elevation Results

(m) (MPa)
20-101 64.7 1.3 63.4 156
20-102 66.1 1.3 64.8 153
20-103 66.8 1.2 65.6 140
17-113 63.8 1.2 62.6 N/A
17-114 63.8 1.1 62.7 60
17-123 66.3 1.2 65.2 N/A
17-124 66.4 0.9 65.5 N/A
18-908 66.7 1.6 65.1 66
18-909 69.1 31 66.0 N/A
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The bedrock encountered during the coring operations was slightly weathered to fresh and thinly to medium
bedded limestone. Thin shale partings were also present in the bedrock core. Rock Quality Designation (RQD)
values measured on recovered bedrock core samples from the current investigation ranged from about 48 to
99 percent, indicating a poor to excellent quality rock.

The results of UCS testing carried out on three bedrock core samples from the current investigation are
summarized in Table 2 and are presented on Figure B1 provided in Appendix B. These results indicate a very
strong bedrock.

4.4 Groundwater Conditions

Monitoring wells were installed in all three boreholes and the groundwater levels were measured on June 15,
2020 by WSP. Table 3 summarizes the depths and the elevations of the groundwater levels measured in the
monitoring wells installed during the current investigation. It is expected that the groundwater levels will be subject
to fluctuations both seasonally and as a result of precipitation events.

Table 3: Summary of Groundwater Conditions

Borehole Screened Interval Rl Elevation
-’ 4o v _____m
20-101 32 615
20-102 Limestone Bedrock 3.3 62.8
20-103 34 63.4

o> GOLDER



August 2020 1655214-1150

5.0 CLOSURE

This report was prepared by Mr. Kenton Power, P.Eng. It was reviewed by Mr. Bill Cavers, P.Eng., a Senior
Geotechnical Engineer and Associate with Golder. Mr. Fintan Heffernan, P.Eng. a Senior Consultant with Golder
and the Designated MTO Foundations Contact for this project, carried out an independent quality control review of
this report.

Golder Associates Ltd.

Kenton C. Power, P.Eng., M.A.Sc. William (Bill) Cavers, P.Eng.
Geotechnical Engineer Associate - Senior Geotechnical Engineer

3 ﬁ/ﬂk !
Fintan J. Heffernan, P.Eng.

Designated MTO Foundations Contact

KCP/WC/FJIH/hdw

https://golderassociates.sharepoint.com/sites/18579g/foundations/6 - reports/1150 new staging area/draft staging area/revl new staging/1655214-1150 reva new booth-rochester sa 2020-07-30.docx

Golder and the G logo are trademarks of Golder Associates Corporation
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Lithological and Geotechnical'Rock Description Terminology
Record of Boreholes 20-101 to 20-103
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ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES AND TEST PITS
MINISTRY OF TRANSPORTATION, ONTARIO

PARTICLE SIZES OF CONSTITUENTS SAMPLES
Soil Pas?zlzle Millimetres Inches AS Auger sample
Constituent D e (US Std. Sieve Size) BS Block sample
escription
Not Cs Chunk sample
BOULDERS | applicable >200 >8 DD Diamond Drilling
COBBLES NOt 75 to 200 3t08 DO or DP Seamless open gnded, driven or pushed tube
Applicable sampler — note size
Coarse 19t0 75 0.75t0 3 DS Denison type sample
GRAVEL Fine 475019 4)100.75 s b Samy‘:e P
2.00 to 4.75
Coarse (10) to (4) MC Modified California Samples
SAND Medi 0.425 to 2.00 20) 10 (10
edium 0.075 to (40) to (10) MS Modified Shelby (for frozen soil)
Fine (200) to (40) -
0.425 RC/SC Rock core / Soil core
FINES CISISaSsTiii(: by <0.075 < (200) SS Split spoon sampler — note size
Y ST Slotted tube
MODIFIERS FOR SECONDARY COMPONENTS2 TO Thin-walled, open — note size (Shelby tube)
Percentage Modifier TP Thin-walled, piston — note size (Shelby tube)
by Mass WS Wash sample
Use 'and' to combine primary and secondary component OoD/ID QOuter Diameter / Inner Diameter
> 35 e., SAND and gravel
("‘_9" . and grave! ) — - HSA / SSA Hollow-Stem Augers / Solid-Stem Augers
> 2010 35 Primary soil name prefixed with "gravelly, sandy" as SOIL TESTS
applicable
> 10 to 20 some (i.e., some sand) w water content
- - PL, wp plastic limit
<10 trace (i.e., trace fines) AT
- - - LL, we liquid limit
1. Only applicable to components not described by Primary Group Name. —
2. Classification of Primary Group Name based on Unified Soil Classification System (ASTM c consolidation (oedometer) test
D2487) for coarse-grained soils; fine-grained soils described per current MTO Soil CHEM chemical analysis (refer to text)
Classification System.
CID consolidated isotropically drained triaxial test’
PENETRATION RESISTANCE clu consolidated isotropically undrained triaxial test with
Standard Penetration Resistance (SPT), N: porewater pressure measurement’
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) : p i !
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm Dr re'latlve density (specific gravity, Gs)
(12in.). Values reported are as recorded in the field and are uncorrected. DS direct shear test
GS specific gravity
Cone Penetration Test (CPT) o ) M sieve analysis for particle size
An electronic cone penetrometer with a 60° conical tip and a project end area of MH combined sieve and hydrometer (H) analysis
10 cm? pushed through ground at a penetration rate of 2 cm/s. Measurements of tip = Y - ¥
resistance (qi), porewater pressure (u) and sleeve friction (fs) are recorded MPC Modified Proctor compaction test
electronically at 25 mm penetration intervals. SPC Standard Proctor compaction test
. i . oC organic content test
Dynamic Cone Penetration Resistance (DCPT); Na: -
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) to drive S04 concentration of water-soluble sulphates
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a ucC unconfined compression test
gi;tance of %00 mlm (1d2 in.). by vdrai uu unconsolidated undrained triaxial test
: ampler advanced by hydraulic pressure - ]
PM: Sampler advanced by manual pressure V(FY) ﬁel,d va'ne (LV-laboratory vane test)
WH: Sampler advanced by static weight of hammer Y unit weight
WR: Sampler advanced by weight of sampler and rod 1. Tests anisotropically consolidated prior to shear are shown as CAD, CAU.
COARSE-GRAINED SOILS FINE-GRAINED SOILS
Compactness'’ Consistency
Term SPT ‘N’ (blows/0.3m)? Term Undrained Shear SPT ‘N’1:2
Very Loose Oto4 Strength (kPa) (blows/0.3m)
Loose 41010 Very Soft <12 Oto2
Compact 10 to 30 Soft 12t0 25 2t04
Dense 30 to 50 Firm 25 to 50 4t08
Very Dense >50 Stiff 50 to 100 8to 15
3. Definition of compactness terms are based on SPT ‘N’ ranges as provided in Terzaghi, ;
Peck and Mesri (1996). Many factors affect the recorded SPT ‘N’ value, including Velf'y ?jtlff 100 t200(2)00 15 tg(fo
hammer efficiency (which may be greater than 60% in automatic trip hammers), an > >

overburden pressure, groundwater conditions, and grainsi

SPT ‘N’ value(s) should be considered only an approximate guide to the soil

compactness. These factors need to be considered when

the stated compactness terms should not be relied upon for design or construction.

4. SPT ‘N’ in accordance with ASTM D1586, uncorrected fol
pressure.

ize. As such, the recorded 1.
evaluating the results, and 2.

r the effects of overburden

SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden pressure
effects; approximate only.

SPT ‘N’ values should be considered ONLY an approximate guide to consistency;
for sensitive clays (e.g., Champlain Sea clays), the N-value approximation for
consistency terms does NOT apply. Rely on direct measurement of undrained shear
strength or other manual observations.

Field Moisture Condition

Term

Description

Dry

Soil flows freely through fingers.

Moist

Soils are darker than in the dry condition and
may feel cool.

Wet

As moist, but with free water forming on hands
when handled.

O GOLDER
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LIST OF SYMBOLS
MINISTRY OF TRANSPORTATION, ONTARIO

Unless otherwise stated, the symbols employed in the report are as follows:

. GENERAL (a) Index Properties (continued)
w water content
b1 3.1416 wiorLL  liquid limit
In x natural logarithm of x wp or PL  plastic limit
log1o x or log x, logarithm of x to base 10 I or PI plasticity index = (wi — wp)
g acceleration due to gravity NP non-plastic
t time Ws shrinkage limit
FoS factor of safety I liquidity index = (w —wp) / Ip
Ic consistency index = (wi—w) / Ip
€max void ratio in loosest state
Il STRESS AND STRAIN €min void ratio in densest state
Ip density index = (€max — €) / (Emax - €min)
% shear strain (formerly relative density)
A change in, e.g. in stress: Ac
€ linear strain (b) Hydraulic Properties
&v volumetric strain h hydraulic head or potential
n coefficient of viscosity q rate of flow
v Poisson’s ratio v velocity of flow
c total stress i hydraulic gradient
o’ effective stress (6’ = 6 - u) k hydraulic conductivity
G'vo initial effective overburden stress (coefficient of permeability)
1, 62, 63 principal stress (major, intermediate, j seepage force per unit volume
minor)
Goct mean stress or octahedral stress (c) Consolidation (one-dimensional)
= (o1 + 02 + 63)/3 Ce compression index (normally consolidated range)
T shear stress Cr recompression index (over-consolidated range)
U porewater pressure Cs swelling index
E modulus of deformation Ca secondary compression index
G shear modulus of deformation my coefficient of volume change
K bulk modulus of compressibility Cv coefficient of consolidation (vertical direction)
Ch coefficient of consolidation (horizontal direction)
Tv time factor (vertical direction)
. SOIL PROPERTIES U degree of consolidation
G'p pre-consolidation stress
(a) Index Properties OCR over-consolidation ratio = 6'p / 6'vo
p(y) bulk density (bulk unit weight)*
pd(ya) dry density (dry unit weight) (d) Shear Strength
pw(yw) density (unit weight) of water Tp, Tr peak and residual shear strength
ps(ys) density (unit weight) of solid particles 0’ effective angle of internal friction
4 unit weight of submerged soil ) angle of interface friction
(Y =v-yw) u coefficient of friction = tan &
Dr relative density (specific gravity) of c’ effective cohesion
solid
particles (Dr = ps / pw) (formerly Gs) Cu, Su undrained shear strength (¢ = 0 analysis)
E void ratio p mean total stress (o1 + 03)/2
N porosity p' mean effective stress (¢'1 + o'3)/2
S degree of saturation q (o1-03)/2 or (6'1 - 6'3)/2
Qu compressive strength (o1 - 63)
St sensitivity
Density symbol is p. Unit weight symbol is y Notes: 1 t=c' +o' tan ¢’
where y=pg (i.e. mass density multiplied by 2 shear strength = (compressive strength)/2
acceleration due to gravity)
LY GOLDER 2/2 March 2020
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LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY

WEATHERINGS STATE

Fresh: no visible sign of weathering

Faintly weathered: weathering limited to the surface of major

discontinuities.

Slightly weathered: penetrative weathering developed on open

discontinuity surfaces but only slight weathering of rock material.

Moderately weathered: weathering extends throughout the rock

mass but the rock material is not friable.

Highly weathered: weathering extends throughout rock mass and

the rock material is partly friable.

Completely weathered: rock is wholly decomposed and in a friable

condition but the rock and structure are preserved.

BEDDING THICKNESS

Description Bedding Plane Spacing
Very thickly bedded Greater than 2m
Thickly bedded 0.6mto2m
Medium bedded 0.2mto 0.6 m

Thinly bedded 60 mmto 0.2 m
Very thinly bedded 20 mm to 60 mm
Laminated 6 mm to 20 mm

Thinly laminated Less than 6 mm

JOINT OR FOLIATION SPACING

Description Spacing
Very wide Greater than 3 m
Wide Imto3m
Moderately close 0.3mtolm
Close 50 mm to 300 mm
Very close Less than 50 mm
GRAIN SIZE

Term Size*

Very Coarse Grained Greater than 60 mm

Coarse Grained 2 mm to 60 mm
Medium Grained 60 microns to 2 mm
Fine Grained 2 microns to 60 microns

Very Fine Grained Less than 2 microns
Note: * Grains greater than 60 microns diameter are visible to the

naked eye.

CORE CONDITION

Total Core Recovery (TCR)
The percentage of solid drill core recovered regardless of quality or

length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)
The percentage of solid drill core, regardless of length, recovered at

full diameter, measured relative to the length of the total core run.

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than 100 mm length, as
measured along the centerline axis of the core, relative to the
length of the total core run. RQD varies from 0% for completely

broken core to 100% for core in solid segments.

DISCONTINUITY DATA

Fracture Index

A count of the number of discontinuities (physical separations) in
the rock core, including both naturally occurring fractures and
mechanically induced breaks caused by drilling.

Dip with Respect to Core Axis
The angle of the discontinuity relative to the axis (length) of the
core. In a vertical borehole a discontinuity with a 90° angle is

horizontal.

Description and Notes
An abbreviation description of the discontinuities, whether naturally

occurring separations such as fractures, bedding planes and
foliation planes or mechanically induced features caused by drilling

such as ground or shattered core and mechanically separated
bedding or foliation surfaces. Additional information concerning the

nature of fracture surfaces and infillings are also noted.

Abbreviations

JN Joint PL Planar

FLT Fault CU Curved

SH Shear UN Undulating
VN Vein IR Irregular

FR Fracture K Slickensided
SY Stylolite PO Polished

BD Bedding SM Smooth

FO Foliation SR Slightly Rough
CO Contact RO Rough

AXJ Axial Joint VR Very Rough

KV Karstic Void
MB Mechanical Break

3/3
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PROJECT 16552141150 RECORD OF BOREHOLE No20-101  SHEET 1 OF 2 METRIC
G.W.P. 4173-15-00 LOCATION N 5029632.0; E 366753.8 NAD 83 MTM ZONE 9 (LAT. 45.403884; LONG. -75.708592) ORIGINATED BY Js
DIST Eastern HWY 417 BOREHOLE TYPE__Power Auger, 200 mm Diam. (Hollow Stem)/Rotary Drill, HQ Core COMPILED BY JEM
DATUM Geodetic DATE June 8, 2020 CHECKED BY KCP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T b oF CATURAL | rewarcs
el g { PLASTIC ylerime  Haup| i
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV afg| g 2 [25| @ [SHEARSTRENGTH kPa N 2 | bISTRBUTION
DEPTH DESCRIPTION s|3| 2 |>(33 < | © UNCONFINED -+ FIELD VANE Y %)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
64.7|  GROUND SURFACE - 20 40 60 8 100 2% % 75 kN/m® |GR SA Sl CL
0.0 (SM) gravelly silty sand, contains
brick, glass and cobbles (FILL)
Loose to Compact 1 SS 6
Dark brown
Dry to moist
64
2 Ss 17
63.4
1.3 Limestone (BEDROCK), with
interbedded shale
Bedrock cored from depths 1.32 63
mto4.19m
. . REC [ — 489
For bedrock coring details refer to 1 RC 90% RQD = 48%
Record of Drillhole 20-101 i &5
62
REC [} -
2 | RC 1 400% RQD = 72%
61
60.5
4.2 END OF BOREHOLE

NOTES:

1. Water level in well screen at a
depth of 3.2 m below ground
surface (Elev. 61.5 m), measured
on June 15, 2020.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




PROJECT: 1655214-1150 RECORD OF DRILLHOLE: 20'101 SHEET 2 OF 2

LOCATION: N 5029632.0 ;E 366753.8 DRILLING DATE: June 8, 2020 DATUM: Geodetic
DRILL RIG: CME 55

GTA-RCK 031 N:\ACTIVE\SPATIAL _IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 7/3/20 JM

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Downing Drilling
w | B o NOTE:
z 8 9 =z For abbreviations, symbols and descriptions refer to »
Sl P O |eev. [S1]8 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 4
S DESCRIPTION a z |G 2
fw | 2 Q |DEPTH| S | @ [ RECOVERY FRACT| DISCONTINUITY DATA HYDRAULIC WEATH- 2
L= 2 (m) &1 5 [Tom [ soo R‘E’}D- INDEX D wrt ™ o Iy
a i > 3 |corew|corew| | PER [ GORE TYPE AND SURFACE silual o Foomsee INDEX w
a L lococ|escc]| oaco]| . cws| oo DESCRIPTION g g g g sgosesg
Continued from Record of Borehole 20-101 63.38
5 Limestone (BEDROCK), with 132 ] i
- interbedded shale ]
B Slightly weathered to fresh ]
R Grey to brown ]
B Fine to medium grained i
— 2 Non-porous 4 —
B Poor to fair quality |
R Very strong ]
K = ucs = -
- 5| 156 MPa 1
A i ]
(2| ]
- 3 —
i 2 ]
-, ]
[ 60.51 ail 1a ]
B END OF DRILLHOLE 4.19 ]
I E
[ & -
- -
[ -
L 9 ]
L ]
DEPTH SCALE N LOGGED: JS
B, GOLDER
1:50 <« CHECKED: KCP
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Foundation Design

PROJECT  1685214-1150 RECORD OF BOREHOLE No 20-102  SHEET 1 OF 2 METRIC
G.W.P. 4173-15-00 LOCATION N 5029682.4; E 366786.5 NAD 83 MTM ZONE 9 (LAT. 45.404334; LONG. -75.708168) ORIGINATED BY Js
DIST Eastern HWY 417 BOREHOLE TYPE__Power Auger, 200 mm Diam. (Hollow Stem)/Rotary Drill, HQ Core COMPILED BY JEM
DATUM Geodetic DATE June 8, 2020 CHECKED BY KCP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT
NATURAL = REMARKS
e PLASTIC \oicrore UQuiD| &
5 w |22 3 20 40 60 8 100 [“MT  contentr UMT[ S O &
2| & uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV alm| & | 2 |258] @ |SHEARSTRENGTH kPa N 2 | bISTRBUTION
DESCRIPTION =l = > < zZz =
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
66.1]  GROUND SURFACE - 20 40 60 8 100 2% % 75 kN/m® |GR SA Sl CL
0.0 (SM) gravelly silty sand, contains 66
brick, wood, and organics (FILL)
Compact 1 Ss 24
Dark brown
Moist
2 Ss >50
65
64.8
Weathered bedrock
14 Limestone (BEDROCK), with
interbedded shale
Bedrock cored from depths 1.42 <3
mto 4.37 m c Py
RE - 64 =839
For bedrock coring details refer to 11 RS 1400% " RQD = 83%
Record of Drillhole 20-102 K
P
]
]
Py
wmty 63
2R
R
2 | re | REC fol 1o RQD = 88%
K
g
I
»; 62
61.7 .
4.4 END OF BOREHOLE

NOTES:

1. Water level in well screen at a
depth of 3.3 m below ground
surface (Elev. 62.8 m), measured
on June 15, 2020.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



PROJECT: 1655214-1150 RECORD OF DRILLHOLE: 20'102 SHEET 2 OF 2

LOCATION: N 5029682.4 ;E 366786.5 DRILLING DATE: June 8, 2020 DATUM: Geodetic
DRILL RIG: CME 55

GTA-RCK 031 N:\ACTIVE\SPATIAL _IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 7/3/20 JM

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Downing Drilling
w | B o NOTE:
z 8 9 =z For abbreviations, symbols and descriptions refer to »
on | o oleev [S]E LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY e
S DESCRIPTION a z |G 2
| 8 Q |DEPTH| S | | RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC WEATH- 7
L= 2 (m) &1 5 [Tom [ soo R‘E’}D- INDEX D wrt ™ o Iy
a i > 3 |corew|corew| | PER [ GORE TYPEAND SURFAGE s|se] @ K;?C’:/SE:?C INDEX w
o * | zsss| 2895|2855 0225|0888 2222 |sggsge
Continued from Record of Borehole 20-102 64.69
5 Limestone (BEDROCK), with 142 TTHTT i
- interbedded shale ]
B Slightly weathered to fresh ]
R Grey to brown b ]
., Fine to medium grained et [
n Non-porous 1 -,“: E
- Good quality k] E
B Very stron Gs b
S v 9 ucs = K E
- 153MPa |4] B
R S |
- = 3 ]
=| o &
C (53 aan (ARt A
L 3 E % \;: —]
R 5 |
R ' |
R g i
R e |
R | i
R 2 e |
. 4 ',:» —
[ et ]
- 61.74 ek
B END OF DRILLHOLE 4.37 ]
[ 5 ]
[ & ]
[ ]
L o _
[ ]
[ ]
DEPTH SCALE N LOGGED: JS
B, GOLDER
1:50 <« CHECKED: KCP
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PROJECT 10552161150 RECORD OF BOREHOLE No20-103  SHEET 1 OF 2 METRIC
G.W.P. 4173-15-00 LOCATION N 5029736.5; E 366791.8 NAD 83 MTM ZONE 9 (LAT. 45.404821; LONG. -75.708094) ORIGINATED BY Js
DIST Eastern HWY 417 BOREHOLE TYPE__Power Auger, 200 mm Diam. (Hollow Stem)/Rotary Drill, HQ Core COMPILED BY JEM
DATUM Geodetic DATE June 9, 2020 CHECKED BY KCP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R e b oF NATURAL | rewarcs
i = pLasTic pACREe  taup| |
= o[22 3 20 40 60 80 100 |UMT  conrentr UMT| S O &
215 wlzg| z ! . L L . We w w | 55 [ cransize
ELEV Sla| & | 3|25 & |[SHEARSTRENGTHKPa v o = | psTRIBUTION
DEPTH DESCRIPTION HAEEEEEREE < |o UNCONFINED  + FIELD VANE Y %)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
66.8]  GROUND SURFACE “ 20 40 60 80 100 2% % 75 kN/m® |GR SA sl CL
0.0 (SM) gravelly silty sand (FILL),
contains brick, wood, cobbles
Compact 1 Ss 22
Dark brown
Dry
66!
2 Ss >50
65.6
65.4 Weathered bedrock
1.4 Limestone (BEDROCK), with
interbedded shale
Bedrock cored from depths 1.40 65
m to 4.40 m o >
) . REC L3 = - 999
For bedrock coring details refer to 1 RC 100% RQD = 99%
Record of Drillhole 20-103 |
o 64
REC [ -
2| RC |100%|3 = RQD = 95%
63
62.4
4.4 END OF BOREHOLE

NOTES:

1. Water level in well screen at a
depth of 3.4 m below ground
surface (Elev. 63.4 m), measured
on June 15, 2020.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




PROJECT: 1655214-1150 RECORD OF DRILLHOLE: 20'103 SHEET 2 OF 2

LOCATION: N 5029736.5 ;E 366791.8 DRILLING DATE: June 9, 2020 DATUM: Geodetic
DRILL RIG: CME 55

GTA-RCK 031 N:\ACTIVE\SPATIAL _IM\MMTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 7/3/20 JM

INCLINATION: -90° AZIMUTH: ---
DRILLING CONTRACTOR: Downing Drilling
w | B o NOTE:
z 8 9 |z For abbreviations, symbols and descriptions refer to »
on | o o leev [S]E LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY e
S DESCRIPTION a z & 2
| 8 Q |DEPTH| S | | RECOVERY FRACT] DISCONTINUITY DATA HYDRAULIC WEATH- 7
L= 2 (m) &1 % [Tom [ soo R‘E’}D- INDEX D wrt ™ o Iy
a i > 3 |corew|corew| | PER [ GORE TYPE AND SURFACE silual o Foomsee INDEX w
a L lococ|esoc]| oaco]| cws| oo DESCRIPTION g g g g sgosesg
Continued from Record of Borehole 20-103 65.45
i Limestone (BEDROCK), 1.40 ucs = ]
- with interbedded shale 140 MPa -
- Slightly weathered to fresh e
B Grey to brown i
[, Fine to medium grained ]
| Non-porous ’ ]
- Excellent quality E
- Very strong ]
L |5]e ]
B 2|3 ]
2o
CC|E|E B
i 2 ]
-, ]
B 62.45 ]
L END OF DRILLHOLE 4.40 .
I _
L 5 _
R ]
[ 5 ]
L o _
TS _
[ ]
DEPTH SCALE N LOGGED: JS
B, GOLDER
1:50 <« CHECKED: KCP




Top of Bedrock Elevation 63.4 m

BH 20-101 (Dry)
Core Box 1 of 1

EOH Elevation 60.5 m

GOLDER

Foundation Investigation
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Raymond Avenue and Highway 417, Ottawa ON

Project No.
Drawn:
Date:
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KCP
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BH 20-101 (Dry)
Core Box 1 of 1

Top of Bedrock Elevation 63.4 m

.~ Elevation 60.5 m EOH

Foundation Investigation

Project No. 1655214 / 1150
. Drawn: JS
New Rochester and Booth Street Staging Area .
Date: 2020-06-09 Figure A2
Checked: KCP

Raymond Avenue and Highway 417, Ottawa ON Fevion i
GOLDER '




Top of Bedrock Elevation 64.7 m

BH 20-102 (Dry)
Core Box 1 of 1

Elevation 61.7 m EOH

GOLDER

Foundation Investigation
New Rochester and Booth Street Staging Area

Raymond Avenue and Highway 417, Ottawa ON

Project No.
Drawn:
Date:
Checked:

Review:

1655214 / 1150
Js

2020-06-09
KCP

FJH

Figure A3




Top of Bedrock Elevation 64.7 m

BH 20-102 (Wet)
Core Box 1 of 1

... % Elevation 61.7 m EOH

e

GOLDER

Foundation Investigation
New Rochester and Booth Street Staging Area

Raymond Avenue and Highway 417, Ottawa ON

Project No.

Drawn:
Date:
Checked:

Review:

1655214 / 1150
Js

2020-06-09
KCP

FJH

Figure A4




Top of Bedrock Elevation 65.4 m

BH 20-103 (Dry)
Core Box 1 of 1

Elevation 62.4 m EOH

GOLDER

Foundation Investigation
New Rochester and Booth Street Staging Area

Raymond Avenue and Highway 417, Ottawa ON

Project No.
Drawn:
Date:
Checked:

Review:

1655214 / 1150
Js

2020-06-09
KCP

FJH

Figure A5




BH 20-103 (Wet)
Core Box 1 of 1

Top of Bedrock Elevation 65.5 m

jr——vp— =

__)‘ .

- m&;#i =
e =)

Elevation 62.4 m EOH

Foundation Investigation

Project No. 1655214 / 1150
. Drawn: JS
New Rochester and Booth Street Staging Area .
Date: 2020-06-09 Figure A6
Checked: KCP

Raymond Avenue and Highway 417, Ottawa ON Fevion i
GOLDER '




APPENDIX B

Laboratory Test Results, Current Investigation
Figures B1



SUMMARY OF LABORATORY COMPRESSIVE STRENGTH

FIGURE B1
UNCONFINED COMPRESSION TESTS
75
70
=
z
)
|_
<
>
w
-
w
65 4
*
[ |
60
55 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
50 75 100 125 150 175 200
COMPRESSIVE STRENGTH, MPa
Borehole Compressive Strength (MPa)
—-— 20-101 156
—— 20-102 153
—Ah— 20-103 140

Bl Created by:  KCP
Project:  1655214/1150 kS, GOLDER Checked by: M

https://golderassociates.sharepoint.com/sites/18579g/Lab/1150/Figures/




APPENDIX C

Previous Investigations
GEOCRES No. 31G5-315: Record of Boreholes 18-908 and 18-909
GEOCRES No. 31G5-308: Record of Boreholes 17-123 and 17-124
GEOCRES No. 31G5-295: Record of Boreholes 17-113 and 17-114



‘\ Foundation Design
i‘b’ GOLDER

GTA-MTO 001 \GOLDER.GDS\GAL\OTTAWA\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 19-8-1 JM

PROJECT 16552141110 RECORD OF BOREHOLE No 17-113  SHEET 1 OF 2 METRIC
G.W.P. 4173-15-00 LOCATION N 5029593.8; E 366738.7 NAD 83 MTM ZONE 9 (LAT. 45.403550; LONG. -75.708792) ORIGINATED BY DwM
DIST Eastern HWY 417 BOREHOLE TYPE __ Hydro-excavation/NQ Core COMPILED BY ZS
DATUM _Geodetic DATE April 6/7, 2017 CHECKED BY KCP
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
| NATURAL [ REMARKS
Weg| 3 PLASTIC leTure LlQup| |k
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz = | DISTRIBUTION
DEPTH é S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
63.8 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
0.0 PORTLAND CEMENT 7
63.7 CONCRETE (SIDEWALK)
0.1 (SP) Gravelly sand (FILL)
Grey
63.1
0.7 (SP) Sand, trace silt (FILL)
Brown
Moist 1 |GRAB _ 63
62.6
1.2 Limestone (BEDROCK)
Bedrock cored from depths 1.2 m
to49m
For bedrock coring details refer to
Record of Drillhole 17-113 REC
C1| RC 66% RQD = 0%
62
REC -
c2| RC | 1009, 61 RQD = 89%
60
REC -
C3| RC 100% RQD = 75%
59.0 59
4.9 END OF BOREHOLE

+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity



PROJECT: 1655214-1110 RECORD OF DRILLHOLE: 17'113 SHEET 2 OF 2

LOCATION: N 5029593.8 ;E 366738.7 DRILLING DATE: April 6/7, 2017 DATUM: Geodetic
DRILL RIG: CME 45

GTA-RCK 031 \GOLDER.GDS\GAL\OTTAWA\ACTIVE\SPATIAL IMMTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 19-8-1 JM

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: CCC
u | B o NOTE:
Z 8 9 |z For abbreviations, symbols and descriptions refer to »
ol o o |eev. [2]58 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY o
Sy DESCRIPTION a -z |k =
fw| 2 O |pepTH| 5 | [ RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC WEATH- =
a=| 5 g ™ | E |3 [om [ som R.g.D. NoEX [Pt ONDUCTMITY  ERING i
a = > S |core%|corew| | PER | GORE TYPE AND SURFACE el o omisee INDEX
o »n T AXIS DESCRIPTION M 55D |canroo
o 8898 | 8398 [ 8398 | 2R | =888 ekl B4 555
Continued from Record of Borehole 17-113 62.65
Limestone (BEDROCK), with black shale 118
partings
Fresh to slightly weathered
Thinly to medium bedded
Grey
Fine grained
Non-porous
Strong c1
2
c2
HE
Q
3 E‘ 8
gz
4
c3
58.98
END OF DRILLHOLE 4.85
5
6
DEPTH SCALE

GOLDER LOGGED: DWM

1:25 CHECKED: KCP

Y =\
\Y'4




‘\ Foundation Design
i‘b’ GOLDER

GTA-MTO 001 \GOLDER.GDS\GAL\OTTAWA\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 19-8-1 JM

PROUECT 1655211110 RECORD OF BOREHOLE No 17-114  SHEET 1 OF 2 METRIC
G.W.P. 4173-15-00 LOCATION N 5029598.8; E 366753.0 NAD 83 MTM ZONE 9 (LAT. 45.403594; LONG. -75.708610) ORIGINATED BY DwM
DIST Eastern HWY 417 BOREHOLE TYPE __ Hydro-excavation/NQ Core COMPILED BY ZS
DATUM _Geodetic DATE April 6/7, 2017 CHECKED BY KCP
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE BENETRATION
wey | < —— pLasTIc NATURAL ) qyp £ REMARKS
Ez| 9 umr  MOISTURE . “ryir| £ § &
= n |<8| & 20 40 60 80 100 CONTENT z 9
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV 2|98 | 2 ]|25| & [SHEARSTRENGTHkPa
DESCRIPTION =l = = < z = | DISTRIBUTION
DEPTH é ) i > 8 % ; O UNCONFINED + FIELD VANE 'Y (%)
i Z |€°| L |® QUCKTRIAXIAL X REMOULDED WATER CONTENT (%)
63.8 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
89 PORTLAND CEMENT 7 1 I
63. CONCRETE (SIDEWALK)
01 (GP/SP) Gravel and sand, trace
silt (FILL)
Grey
Moist
1 |GRAB - o 53 42 4 1
63
62.7
11 Limestone (BEDROCK)
Bedrock cored from depths 1.1 m
to4.8m
ucs =
For bedrock coring details refer to 60 MPa
Record of Drillhole 17-114
REC -
C1| RC 56% RQD = 13%
62
REC -
C2| RC 100% 61 RQD = 87%
60
REC -
C3| RC 91% RQD = 54%
59.0
48 59

Continued Next Page
+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity



GTA-MTO 001 \GOLDER.GDS\GAL\OTTAWA\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 19-8-1 JM

;:b GOLDER

' 4

Foundation Design

PROJECT 16852141110 RECORD OF BOREHOLE No 17-114  SHEET 2 OF 2 METRIC
G.W.P.  4173-15-00 LOCATION N 5029598.8; E 366753.0 NAD 83 MTM ZONE 9 (LAT. 45.403594; LONG. -75.708610) _ ORIGINATED BY _DWM
DIST Eastern HWY 417 BOREHOLE TYPE __ Hydro-excavation/NQ Core COMPILED BY ZS
DATUM _Geodetic DATE April 6/7, 2017 CHECKED BY KCP
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE BENETRATION S
Wl = —— pLAsTIC WATURAL  Liaup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV | 8| w |3 |25| & |SHEARSTRENGTHKPa
DESCRIPTION S| & | 2|22 E —o—— DISTRIBUTION
DEPTH <|3| £ | > |38 £ | UNconFiNeD + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
END OF BOREHOLE
NOTES:
1. Water level in well screen at a
depth of 1.8 m below ground
surface (Elev. 62.0 m), measured
on April 26, 2017.
0y
+3,x 3. Numbersreferto 3% grpay AT FAILURE

Sensitivity



PROJECT: 1655214-1110 RECORD OF DRILLHOLE: 17'114 SHEET 2 OF 2

LOCATION: N 5029598.8 ;E 366753.0 DRILLING DATE: April 6/7, 2017 DATUM: Geodetic
DRILL RIG: CME 45

GTA-RCK 031 \GOLDER.GDS\GAL\OTTAWA\ACTIVE\SPATIAL IMMTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 19-8-1 JM

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: CCC
u | B o NOTE:
Z 8 9 |z For abbreviations, symbols and descriptions refer to »
ol o o |eev. [2]58 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY o
Sy DESCRIPTION a -z |k =
Ew| = Q |DEPTH| S | © | RECOVERY FRACT DISCONTINUITY DATA HYDRAULIC WEATH- =
o= | 5 g ™ | E |3 [om [ som RQD. [\ e ot ONDUCTMITY  ERING w
a8 = > 3 | coRE % | CORE % % |"per | coRrE TYPE AND SURFACE sl e emisec INDEX -
o »n T AXIS DESCRIPTION M 55D |canroo
a 3898 [28898| 8398 | w22 [ o838 eSS |55822%
Continued from Record of Borehole 17-117 62.73
Limestone (BEDROCK), with black shale 1.10
partings
Fresh to slightly weathered
Thinly to medium bedded
Grey
Fine grained
Non-porous
Strong c1
2
c2
5|e
2(8
5
3|glg
4
c3
59.00
END OF DRILLHOLE 4.83 i
5 ]
6 ]
DEPTH SCALE

GOLDER LOGGED: DWM

1:25 CHECKED: KCP

Y =\
\Y'4




GTA-MTO 001 N:N\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 6/12/19 JM

N
i‘»

% GOLDER

Foundation Design

SHEET 1 OF 2

RECORD OF BOREHOLE No 17-123 METRIC

PROJECT 1655214-1120
G.W.P. 4173-15-00 LOCATION N 5029627.2; E 366858.8 NAD 83 MTM ZONE 9 (LAT. 45.403840; LONG. -75.707255) ORIGINATED BY KM
DIST Eastern HWY 417 BOREHOLE TYPE __ Hydro-excavation/NQ Core COMPILED BY ZS
DATUM _Geodetic DATE April 6/10, 2017 CHECKED BY KCP
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE BENETRATION
Wl = —— pLAsTIC WATURAL  Liaup| | & REMARKS
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
| & wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESGRIPTION clel e |2 [zg] &8 ———— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
66.3 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
0.0 PORTLAND CEMENT
66.2 CONCRETE (SIDEWALK)
0.1 (SP) Gravelly sand (FILL)
66.0 Grey
0.3 (SP) Sand, trace gravel and silt, 66
contains organic matter (FILL)
Brown
Moist
1 |GRAB -
65.5
0.8 (GP) Gravel and cobbles (FILL)
2 RC DD
65.2
1.2 Limestone (BEDROCK)
Bedrock cored from depths of 1.2 REC
mto4.8m C1| RC o) 65 RQD = 0%
65%
For bedrock coring details refer to
Record of Drillhole 17-123
REC -
C2| RC 95% RQD =77%
64
REC -
C3| RC 99% RQD = 92%
63
REC -
C4| RC 97% RQD =97%
62
61.5 A
4.8 END OF BOREHOLE
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity



GTA-RCK 031 N:\ACTIVE\SPATIAL _IM\MTO\HWY417REHAB&WIDENING\02 _DATA\GINT\1655214.GPJ GAL-MISS.GDT 6/12/19 JM

PROJECT: 1655214-1120

LOCATION: N 5029627.2 ;E 366858.8

RECORD OF DRILLHOLE: 17-123

DRILLING DATE: April 6/10, 2017

DRILL RIG: CME 45

SHEET 2 OF 2

DATUM: Geodetic

1:25

GOLDER

Y =\
\Y'4

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: CCC
u | B o NOTE:
Z 8 9 |z For abbreviations, symbols and descriptions refer to »
ol o O |Eev. [215 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY o
Sy DESCRIPTION a -z |k =
fw| 2 9 |DEPTH| S | = [ RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC WEATH- =
Fs| £ 1w %] & [romTsom RQD. |00 omwer ONDUCTMITY  ERING w
4 = > 3 |comes|comew| % | Per | corE TYPE AND SURFACE K, om/sec INDEX -
o n T AXIS DESCRIPTION I s | cancwe
a 3898 [28898| 8398 | w22 [ o838 eSS |55822%
Continued from Record of Borehole 17-123 65.19
Limestone (BEDROCK), with black shale 1.15 I
partings
Slighlty weathered to fresh o
Thinly to medium bedded e R
Grey
Fine grained
Non-porous | |
Medium strong to strong
c2| 8§
— 2
- j=1
5le G| =
2(8
— 3|g
e
— 4
ca| 8
,é 61.54
END OF DRILLHOLE 4.80
— 5
— 6
DEPTH SCALE LOGGED: KM

CHECKED: KCP




GTA-MTO 001 N:N\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 6/12/19 JM

N
i‘»

% GOLDER

Foundation Design

SHEET 1 OF 2

RECORD OF BOREHOLE No 17-124 METRIC

PROJECT 1655214-1120
G.W.P. 4173-15-00 LOCATION N 5029631.8; E 366873.5 NAD 83 MTM ZONE 9 (LAT. 45.403880; LONG. -75.707066) ORIGINATED BY DwM
DIST Eastern HWY 417 BOREHOLE TYPE __ Hydro-excavation/NQ Core COMPILED BY ZS
DATUM _Geodetic DATE April 6/10, 2017 CHECKED BY KCP
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
| NATURAL [ REMARKS
W o 6 PLASTIC ydetore  LlQuDf | &
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o i i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|[3S| | > |38 < [© UNCONFINED  + FIELD VANE Y )
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
66.4 GROUND SURFACE w 20 40 60 80 100 25 50 75 kN/m* |GR SA SI CL
0.0 PORTLAND CEMENT NN
CONCRETE S
66.2 b
(SP) Gravelly sand (FILL)
66.1 Grey
0.3 (SP-SM) Sand, some gravel, trace 66
silt (FILL)
Moist
1 |GRAB - o 178 9 2
65.7
0.7 (GP) Gravel and cobbles (FILL)
2 |GRAB -
65.5
0.9 Limestone (BEDROCK)
Bedrock cored from depths 0.9 m
to4.4m ucs =
36 MPa
For bedrock coring details refer to
Record of Drillhole 17-124
65
REC -
C1| RC 96% RQD = 69%
64
REC -
C2| RC | ggor RQD = 94%
63
REC -
C3| RC | 400% RQD = 100%
62
62.0
4.4 END OF BOREHOLE
NOTES:
1. Water level in well screen at a
depth of 2.2 m below ground
surface (Elev. 64.2 m), measured
on October 27, 2017.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity



GTA-RCK 031 N:\ACTIVE\SPATIAL _IM\MTO\HWY417REHAB&WIDENING\02 _DATA\GINT\1655214.GPJ GAL-MISS.GDT 6/12/19 JM

PROJECT: 1655214-1120

LOCATION: N 5029631.8 ;E 366873.5

RECORD OF DRILLHOLE: 17-124

DRILLING DATE: April 6/10, 2017

DRILL RIG: CME 45

SHEET 2 OF 2

DATUM: Geodetic

1:25

GOLDER

Y =\
\Y'4

INCLINATION: -90° AZIMUTH: -
DRILLING CONTRACTOR: CCC
u | B o NOTE:
Z 8 9 |z For abbreviations, symbols and descriptions refer to »
ol o O |Eev. [215 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY o
Sy DESCRIPTION a -z |k =
fw| 2 9 |DEPTH| S | = [ RECOVERY FRACT, DISCONTINUITY DATA HYDRAULIC WEATH- =
8= | 5 1w %] & [romTsom R.g.o. NoEX [Pt ONDUCTMITY  ERING i
a = > S |core%|corew| | PER | GORE TYPE AND SURFACE el o omisee INDEX
o »n T AXIS DESCRIPTION M 55D |canroo
a 3898 [28898| 8398 | w22 [ o838 eSS |55822%
Continued from Record of Borehole 17-124 65.46
Limestone (BEDROCK), with black shale 0.89 T
- partings
Slighlty weathered to fresh
Thinly to medium bedded
Grey
Fine grained
Non-porous
Medium strong to strong
cl| 8
— 2
HE
2|3
S
gle c2| 8
— 3
— 4 c3| 8
61.91
END OF DRILLHOLE 4.44
— 5
DEPTH SCALE LOGGED: DWM

CHECKED: KCP




GTA-MTO 001 N:\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 20-3-5 JM

N
i3 GOLDER

Foundation Design

RECORD OF BOREHOLE No 18-908

SHEET 1 OF 2

METRIC

PROJECT 1655214-1900
G.W.P. 4173-15-00 LOCATION N 5029647.0; E 366893.3 NAD 83 MTM ZONE 9 (LAT. 45.404016; LONG. -75.706812) ORIGINATED BY PAH
DIST Eastern HWY 417 BOREHOLE TYPE__Rotary Drill, HW Casing/NQ Core COMPILED BY 7S
DATUM _Geodetic DATE May 22, 2019 CHECKED BY KCP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T b oF CATURAL | rewarcs
we | < { PLASTIC LiQuID
£z| 9 umr - MOISTURE - “hurl E 5 &
= o | <8 @ 20 40 60 80 100 CONTENT Z 9
215 uwlzg| z ! . . : . We w w | 55 [ cransize
LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
ELEV DESCRIPTION |2 & N EE —o————i DISTRIBUTION
DEPTH é S i > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
66.7|  GROUND SURFACE - 20 40 60 8 100 2% % 75 kN/m® |GR SA Sl CL
0.0 ASPHALTIC CONCRETE
0.1 (GW/SW) SAND and GRAVEL T es | -
(FILL)
Compact
Grey 2 Ss 21 o 45 45 (10)
66
3 SS 50/0.19
65.1
1.6 Limestone (BEDROCK), with thin 65
black shale partings REC o
1 RC 98% RQD = 75%
Bedrock cored from depths 1.6 m °
to4.0m
For bedrock coring details refer to
Record of Drillhole 18-908
REC 64 -
2 RC 100% RQD = 100%
REC -
3 | RC |100% 63 RQD = 100%
62.7
4.0 END OF BOREHOLE

+ 3’ x 3. Numl_)_er_s refer to
Sensitivity

0,
o3 v STRAIN AT FAILURE




PROJECT: 1655214-1900 RECORD OF DRILLHOLE: 18'908 SHEET 2 OF 2

LOCATION: N 5029647.0 ;E 366893.3 DRILLING DATE: May 22, 2019 DATUM: Geodetic
DRILL RIG: EXPLO 220

GTA-RCK 031 N:\ACTIVE\SPATIAL IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-MISS.GDT 20-3-5 JM

INCLINATION: -90° AZIMUTH: —
DRILLING CONTRACTOR: Marathon Drilling
w | B o NOTE:
z 8 9 =z For abbreviations, symbols and descriptions refer to »
Sl P O |eev. |28 LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION TERMINOLOGY 4
2e | G DESCRIPTION a z |G 2
fw | 2 Q |DEPTH| S | @ [ RECOVERY FRACT| DISCONTINUITY DATA HYDRAULIC WEATH- b=
as | 5 < m) Z | Z Mo Tsom R-g-D- |NDEX [DPwrT CONDUCTIVITY] ERING w
% E‘ 5, 3 | core % | core % ° PER ‘i&'TSE TYPE AND SURFACE ol K“'f’“fej INDEX w
a L lococ|oscc]| caco| cwe| oo DESCRIPTION g g g g sgosesg
Continued from Record of Borehole 18-908 65.13
[ Limestone (BEDROCK), with thin black 1.57 ]
B shale partings ]
L Fresh 1 .
— 2 Fine to medium bedded —
B Good to excellent quality L[] ]
B Strong ]
B Grey ]
- 2l ucs=658KPa ]
| E o 2 .
2|lo
L 5 ]
- 3 x|= —
i 3 ]
[, 62.70 ]
L END OF DRILLHOLE 4.00 ]
L 5 ]
L 6 ]
_— ]
I -
L 9 ]
L 10 ]
L ]
DEPTH SCALE N LOGGED: PAH
B, GOLDER
1:50 <« CHECKED: KCP




GTA-MTO 001 N:\ACTIVE\SPATIAL_IM\MTO\HWY417REHAB&WIDENING\02_DATA\GINT\1655214.GPJ GAL-GTA.GDT 20-3-5 JM
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PROJECT 16552141900 RECORD OF BOREHOLE No 18-909  SHEET 1 OF 2 METRIC
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APPENDIX D

Site Photographs



Photograph 2: Looking south across the site towards Raymond Street
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