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FOUNDATION INVESTIGATION REPORT
For
G.W.P 3060-11-00

Replacement of Highway 401 Hespeler Road Underpass
City of Cambridge

The Ministry of Transportation, Ontario (MTO) retained Stantec Consulting Ltd. (Stantec) to
undertake the detailed design of the reconstruction of the Highway 401 inferchange at Hespeler
Road in the City of Cambridge, Ontario. This report presents the results of the foundation
investigation for the replacement of the existing Hespeler Road Underpass at Highway 401 as
part of the reconstruction of the interchange.

This Foundation Investigation Report has been prepared specifically and solely for the proposed
bridge replacement structure.

Project Number: G.W.P.. 3060-11-00
Geocres Number: 40P8-257
Project Location: Highway 401 and Hespeler Road, Cambridge

Assignment Number: 3013-E-0005

Site Location

The site location is shown on the Key Plan inset to Drawing No. 1, provided in Appendix A. Af the
project site, Highway 401 runs approximately in an east-west direction while Hespeler Road (also
known as Regional Road 24) runs in a north-south direction. Chainage increases from west to
east on Highway 401 and south to north on Hespeler Road.

General Site Description

At the project site, Hespeler Road is carried over Highway 401 by two four-span bridges (referred
to collectively as the Hespeler Road Underpass). Highway 401 is a six-lane (three lanes in each
direction) divided freeway. The spans of the existing bridges across Highway 401 are both
approximately 65 min length. Hespeler Road currently has two through lanes in each direction
with an additional northbound lane for the S-W ramp and an additional southbound lane for the
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N-E ramp; in total each bridge supports three lanes of fraffic. Photographs 1 through 4 provided
in Appendix A show the general site features.

The existing roadway drainage aft this site consists of catch basins along the paved centre
median leading to storm sewers, plus ditches and culverts along the outside lanes.

According to the MTO Preliminary Design Report (Draft), Highway 401 Improvements from 1 km
West of Hespeler Road Easterly to the Wellington County / Halton Region Boundary dated July
2013, G.W.P. 8-00-00, prepared by McCormick Rankin, structural inspections of the bridges were
performed by McCormick Rankin on October 15, 2009, and soffit delamination surveys were
performed on November 19, 2009. According to the report, the southbound structure was found
to be in fair to poor condition, with the soffit containing numerous areas of concrete spalling and
delamination with exposed and corroded concrete. The northbound structure was found to be
in good condition with minor defects in various locations, which included settlement of
approaches and substandard SBGR connection to concrete barriers.

Physiographic Description

The site is located within a physiographic region known as the Guelph Drumlin Field (Chapman
and Putnam, 1984). The subsurface soils are predominantly granular in nature consisting of sands
and gravels with some silts and stoney fills which contain cobbles and boulders. The overburden
in this area is underlain mostly by dolostones of the Amabel and Guelph Formations, which dip
gently towards the southwest.

In the vicinity of the project site, the terrain is generally undulating to gently sloping with a
regional slope towards the Speed River to the west of the site and is characterized as providing
good natural drainage.

3.1 REVIEW OF EXISTING INVESTIGATION

Geotechnical investigation results for five boreholes in the immediate vicinity of the existing
Hespeler Rod Underpass were reviewed as part of the current report. The investigation results
were made available to Stantec by MTO (Geocres Report No. 40P8-94 ‘Highway 24 Underpass
NBL'). These boreholes were designated BH1 through BHS5, and their locations and the
corresponding strata plots are shown on the Hwy 24 New U'Pass (NBL) Borehole Locations & Soil
Strata Plan provided in Appendix A. The subsurface conditions encountered during the previous
investigation typically consisted of a surficial compact to very dense sand deposit containing
trace to some silt and gravel overlying a dense to very dense sand and gravel deposit.
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3.2  FIELD INVESTIGATION

The geotechnical investigation for detailed design of the bridge foundations for the proposed
replacement structure included eight boreholes in the vicinity of the existing Hespeler Road
Underpass. Four boreholes, designated as BH14-2, BH14-3, BH14-6, and BH14-7, were advanced
on both sides of Highway 401 in close proximity of the anficipated south and north abutments.
Two boreholes, designated as BH14-4 and BH14-5, were advanced within the Highway 401
median on the east side of the existing Hespeler Road structure. Two boreholes, designated as
BH14-1 and BH14-8, were advanced near the south and north approaches to the new structure.
The locations of these boreholes are shown on the Borehole Location Plan, Drawing No. 1 in
Appendix A.

Prior to carrying out the investigation for the detailed design, public utility locates for the
boreholes were completed and reviewed.

The field driling program was carried out from July 15 through 30, 2014. The boreholes were
advanced using continuous flight hollow stem augers. HQ size coring equipment was used o
core bedrock in BH14-5 and to advance through boulders in several boreholes. Driling was
carried out with a CME 550 rubber-tire All-Terrain Vehicle (ATV) drill rig equipped for soil sampling.

The subsurface stratigraphy encountered in each borehole was recorded in the field by an
experienced Stantec field technician. Split spoon samples were collected at regularly spaced
intervals (every 760 mm up to 10 m below existing ground surface, and every 1.5 m from 10 to
20 m depth). Allsamples recovered were returned to Stantec’s Oftawa laboratory for detailed
classification and testing.

A Dynamic Cone Peneftration Test (DCPT) was carried out in two boreholes (BH14-4 and BH14-7)
after encountering auger refusal.

During drilling, frequent cobbles and boulders were encountered in all boreholes advanced for
this project. Drilling difficulties were encountered, due to the presence of very dense sands and
gravels with frequent cobbles and boulders, occasionally requiring coring fo advance through
boulders during the course of the investigation.

Vibrating wire piezometers were installed in boreholes BH14-1 and BH14-7 on July 15 and 17,
2014, respectively. The piezometers were installed to depths of approximately 6.7 and 10.2 m
below ground surface, respectively. The vibrating wire piezometers consist of sensors within a
small diameter cylindrical housing containing a pressure transducer and a thermistor. An output
cable is attached to this unit o fransmit the readings to the ground surface. The installation of
the vibrating wire piezometer was in accordance with the manufacturer’s instructions. The
collection zone consisted of a minimum 300 mm long region above and below the sensor tip
and was backfilled with sand. The portion of the hole below the collection zone was backfilled
with sand. The portion of the hole above the collection zone was backfilled with a mix of
bentonite and drill cuttings.
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Groundwater conditions were also observed in open boreholes during drilling. It is noted that
exceptin BH14-2 and BH14-5, no groundwater was observed in the open boreholes at the end
of drilling, suggesting that the groundwater level was deeper than the termination depths of the
boreholes.

Groundwater level measurements using the vibrating wire piezometers were carried out on July
30, 2014, approximately two weeks after installation of the vibrating wire piezometers.

After completion of drilling, boreholes were backfilled in accordance with Ministry of the
Environment Regulation 903 and sealed with cold asphalt patch when applicable.

3.3 LOCATION AND ELEVATION SURVEY

The elevation and coordinates (northing and easting) of the boreholes were determined using a
Global Positioning System (GPS) apparatus, Timble Geo XH, capable of decimeter accuracy.
Summary information pertaining to the Stantec boreholes included in this report is given in

Table 3.1.

Table 3.1: Borehole Information Summary

Boreholes

14-1 14-2 14-3 14-4 14-5 14-6 14-7 14-8
MTM Zone 10
Coordinates
Northing 4808514 | 4808529 | 4808531 | 4808574 | 4808575 | 4808612 | 4808611 4808623
Easting 237776 | 237752 237778 237768 | 237781 | 237755 237782 237780
Ground
Surface 297.3 301.1 297.2 294.7 294.9 302.1 297.9 298.3
Elevation, m
Total Depth 6.7 17.4 9.5 10.1 15.5 13.6 143 6.7
Drilled, m
End of
Borehole 290.6 283.7 287.7 284.6 279 .4 288.5 283.6 291.6
Elevation, m
Depth 6.7 17.4 9.5 6.7 10.9 13.6 14.3 6.7
Augered, m
Depth Cored ) 46 )
(Bedrock), m '
Number of 9 20 12 9 15 18 15 9
Soil Samples

3.4 LABORATORY TESTING

All samples were taken to Stantec’s Ottawa laboratory where they were subjected to a detailed
visual examination by a Geotechnical Engineer.
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The geotechnical laboratory testing program for the borehole samples is summarized in
Table 3.2.

Table 3.2: Geotechnical Laboratory Testing Program

Test Description Number of Tests
Moisture Content 100
Atterberg Limits -
Grain Size Distribution 22
Unconfined Compressive Strength (on bedrock cores) 2

Two soil samples were submitted to Parcel Laboratories of Ottawa for analysis of pH, soluble
sulphate content, chloride content, and resistivity.

Samples remaining after testing will be placed in storage for a period of one year after issuance
of the final report. After the storage period, the samples will be discarded unless we are
directed otherwise by MTO.

4.1 GENERAL

The subsurface conditions observed in all boreholes are presented in detail on the Borehole
Records provided in Appendix B. An explanation of the symbols and terms used to describe the
Borehole Records is also provided in Appendix B.

Geotechnical investigation results for five boreholes from Geocres Report No. 40P8-94 are also
included in Appendix B for reference. Based on this report, the subsurface soil at the site consists
predominantly of a deposit of compact to very dense sand overlying dense to very dense sand
and gravel containing frace amounts of fines.

In general, the subsurface stratigraphy encountered in the Stantec boreholes advanced at this
site consisted of surficial asphalt or topsoil, over roadway and embankment fill material, over a
deposit of sand interbedded with sand and gravel, followed by a sand and gravel till deposit
with frequent cobbles and boulders; the sand was not present at all locations. Bedrock was
encountered beneath the fill at one borehole location.

It is noted that the subsurface profile encountered in the eight Stantec boreholes is generally
consistent with the five historic boreholes briefly summarized above (Geocres Report No. 40P8-
94).
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A more detailed description of the subsurface conditions encountered in the Stantec boreholes
is provided below. Borehole location plans and stratigraphic sections of the soils encountered
within the boreholes are provided on Drawing No. 1 of Appendix A.

42  OVERBURDEN

A 200 mm thick layer of asphalt pavement was encountered in BH14-2 and BH14-6 advanced
through Hespeler Road. A 250 mm thick asphalt pavement was encountered in BH14-4 and
BH14-5, which were advanced through the Highway 401 median.

Topsoil was encountered in BH14-1, BH14-3, BH14-7 and BH14-8. The topsoil was comprised of
organic material with sand and gravel. The observed thickness of topsoil ranged approximately
between 150 and 900 mm. The topsoil had a moisture content of approximately 9 to 15%.

Granular fill material was encountered in all boreholes (BH14-1 through BH14-8) immediately
beneath the asphalt pavement or the topsoil. The thickness of the granular fill ranged from
approximately 1.3 fo 8.0 m, with the base of the fill encountered at elevations of 293.4 m to
295.0 m for the boreholes along Hespeler Road and to elevation 293.1 for the boreholes in the
Highway 401 median (BH14-4 and BH14-5).

The fill was composed predominantly of sand and gravel-sized material with a frace amount of
fines. Standard Penetration Test (SPT) blow counts (N-values) measured within the fill ranged
between 4 and 80 blows per 0.3 m of penetration, indicating the fill materials are in a loose o
very dense state. Typical SPT N-Values ranged from 10 to 50 blows per 0.3 m, indicating a
compact to dense state.

Index tests carried out on representative samples of the fill material yielded the following results:

Gravel: 31 to 54%
Sand: 34 to 60%
Fines (silt & clay): 81to 16%
Moisture Content: 110 18%

Representative grain size distribution plots for the roadway fill are given in Figure 1 of

Appendix C. The Unified Soil Classification System (USCS) group symbols for the fill material range
from SM (silty sand with gravel), GM (silty gravel with sand), SP-SM (poorly graded sand with silt
and gravel), to GP-GM (poorly graded gravel with silt and sand).
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A sand layer was encountered in Boreholes BH14-3 to BH14-6 immediately beneath the fill layer
and within the upper portion of the fill in borehole BH14-4. Where encountered, the observed
thickness of the sand layer was between 1.9 and 3.7 m, extending to base elevations of
between about 290.2 and 290.6 m.

This deposit was composed predominantly of sand typically with trace amounts of gravel and
fines. The sand in borehole BH14-3 contained gravel and cobbles from 4.6 m to 6.0 m below
ground surface. The measured SPT N-values within the sand layer ranged from 10 to greater
than 100 blows per 0.3 m, indicating a compact to very dense state. Typical SPT N-Values
ranged from 10 to 25 blows per 0.3 m, indicating a compact state.

Index tests carried out on representative samples from the sand layer yielded the following
results:

Gravel: 2 to 4%
Sand: 90 to 93%
Fines (silt & clay): 51o 6%
Moisture Content: 1to 4%

Representative grain size distribution plots for the sand layer shown in Figure 2 of Appendix C. The
USCS group symbol for this deposit is SP-SM (poorly graded sand with silf).

A till deposit consisting of variable amounts of sand and gravel was encountered in all of the
boreholes immediately beneath the fill and sand layers. In all but BH14-5, drilling was terminated
within this deposit. This deposit was penetrated in BH14-5, in which its thickness was 6.6 m
extending to base elevation of 284.0 m.

Frequent cobbles and boulders were observed in this deposit rendering drilling difficult. Boulders
were cored in borehole BH14-3 between elevation 289.3 m to 287.7 m and in borehole BH14-7
between elevation 287.9 m to 287.2 m.

The SPT N-values for this deposit ranged from 9 to greater than 100 blows per 0.3 m indicating a
loose to very dense state. Typical SPT N-Values ranged from 30 to 80 blows per 0.3 m, indicating
a dense to very dense state of compactness. Auger refusal was encountered at elevation 288.0
m in borehole BH14-4 and elevation 287.2 m in borehole BH14-7. A Dynamic Cone Penefration
Test was advanced to refusal in borehole BH14-4 at elevation 284.6 m and elevation 283.6 m in
borehole BH14-7.
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Index tests carried out on representative samples from this deposit yielded the following results:

Gravel: 38 to 55%
Sand: 36 to 51%
Fines (silt & clay): 810 16%

Moisture Content: 0to 8%

Representative grain size distribution plots of samples obtained from this deposit are shown in
Figures 3 and 4 of Appendix C. The USCS group symbols for this till deposit are SP-SM (poorly
graded sand with silt and gravel), GP-GM (poorly graded gravel with silt and sand), and GM
(silty gravel with sand).

43 BEDROCK

Grey limestone bedrock was encountered in BH14-5 at a depth of 10.9 m; this was confirmed by
coring approximately 4.6 m into the rock using HQ-size coring equipment. The top of bedrock
elevation was approximately 284.0 m. The bedrock was slightly weathered. The Rock Quality
Designation (RQD) values of the retrieved bedrock core were between 49% and 92%, indicating
a poor to excellent rock quality. The Total Core Recovery (TCR) value was 100% for all core runs.
A detailed description of the rock core is provided in Field Core Log sheet in Appendix B. Rock
core photographs are provided in Appendix B.

Unconfined compressive strength (UCS) tests were carried out on two bedrock samples. The
results of these tests are summarized in Table 4.1.

Table 4.1: Unconfined Compressive Strength of Rock Cores

Borehole No Test Elevation (m) Unconfined Compressive Strength
(MPa)
BH14-5 282.7 136
BH14-5 280.3 102

Based on the rock UCS test results presented above, the tested bedrock samples may be
described as very strong.

44  GROUNDWATER

Vibrating wire piezometers were installed in BH14-1 and BH14-7 during drilling. Readings of these
piezometers, which were carried approximately two weeks later, indicated that the
groundwater level was beneath the tip of the vibrating wire piezometers, suggesting the
groundwater level is below elevation 287.7 m.

Observations of groundwater levels within the boreholes were made at the time of driling. These
groundwater levels are noft stabilized measurements and hence are deemed, “inferred”.
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The groundwater levels are summarized in Table 4.2.

Table 4.2: Groundwater Levels (on July 30,2015 for VWPs; Time of Drilling at Other BHs)

Borehole No Ground Surface Groundwater Comments
Elevation (m) Depth (m) Elevation (m)
BH14-1 297.3 >6.7 <290.6 Vibrating Wire Piezometer
BH14-2 301.1 14.2 286.9 Inferred
BH14-3 297.2 >9.5 <287.7 Inferred
BH14-4 294.7 >10.1 <284.6 Inferred
BH14-5 294.9 7.6 287.3 Inferred
BH14-6 302.1 >13.6 <288.5 Inferred
BH14-7 297.9 >14.3 <283.6 Vibrating Wire Piezometer
BH14-8 298.3 >6.7 <291.6 Inferred

Fluctuations in the groundwater level due to seasonal variations or in response to a particular
precipitation event should be anticipated.

45 CHEMICAL TESTING

Two representative samples retrieved from variable depths at this site were submitted to Paracel
Laboratories in Ottawa, Ontario, for analysis of pH, water soluble sulphates and chloride
concentrations, and resistivity. The analysis results are provided in Table 4.3. The chemical
testing results provided by Paracel Laboratories Ltd. are also provided in Appendix C for
reference.

Table 4.3: Results of Chemical Analysis

Borehole No | Sample No. Depth (m) pH Chloride Sulphate Resistivity
(n9/9) (n9/9) (Ohm-m)
BH14-4 SS-3 1.52102.13 8.21 225 31 18.8
BH14-6 SS-7 4,57 t0 5.18 8.10 164 11 24.7

The field work was carried out under the supervision of Mr. Zachary Popper, P.Eng., under the
direction of Mr. Christopher McGrath, P.Eng.

The public ufility locates for the boreholes for the detailed design were carried out by USL-1 of
Ottawa, Ontario.

The CME 550 rubber tire All-Terrain Vehicle (ATV) drill rig was supplied and operated by Terex
Drilling Solutions of Goodwood, Ontario.
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Location and elevation survey of all the boreholes was carried out by Stantec during the course
of drilling.

Traffic control service was provided by JTS Inc., of Aurora, Ontario.

Geotechnical laboratory testing was carried out at Stantec’s Ottawa laboratory. Chemical
testing for pH, soluble sulphate, and chloride content, and resistivity was carried out by Paracel
Laboratories of Ottawa.

This report was prepared by Simon Gudina and Zachary Popper and reviewed by Raymond
Haché, Designated Principal MTO Foundation Contact.

A subsurface investigation is a limited sampling of a site. The subsurface conditions given herein
are based on information gathered at the specific borehole locations. Should any conditions at
the site be encountered which differ from those at the borehole locations, we request that we
be notified immediately in order to assess the additional information.

Respectfully Submitted;

STANTEC CONSULTING LTD.

7.1 POPPER

100152028

Zach Popper, P.Eng.
Geotechnical Engineering

oSl

Raymond Haché, M.Sc., P.Eng.
Designated Principal MTO Foundation Contact

v:\01216\active\other_pc_projects\165000897\05_report_deliv\reports\hespeler_rd\rpt__fnl_fir_gwp_3060-11-
00_hwy401_hespeler_201905.docx

@, Stantec
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Drawing No. 1 — Borehole Location Plan and Soil Strata Plot
Copies of Borehole Location Plan and Strata Plot (Geocres Report No. 40P8-94)

Site Photographs
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Project No.: 165000897 | GWP: 3060-11-00

Project Name: Highway 401 Replacement of

Site Photographs

Hespeler Road Underpass,

Cambridge, ON Date: August 2013

Site Photo No.: 1

Hespeler Road Bridge over Highway 401 looking northwest

Site Photo No.: 2

Looking south at BH14-8 location
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Site Photographs

@ Stantec | Project Name: Highway 401 Replacement of
Hespeler Road Underpass,

Cambridge, ON Date: August 2013
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Site Photo No.: 3 Looking south from Hespeler Road Bridge near BH14-9

Site Photo No.: 4 Looking east from Hespeler Road Bridge at BH14-2
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FOUNDATION INVESTIGATION REPORT — REPLACEMENT OF HIGHWAY 401 HESPELER ROAD
UNDERPASS, SITE 33-150

Symbols and Terms Used on Borehole Records
Borehole Records

Field Core Log

Rockcore Photographs

Borehole Records from a Previous Investigation (Geocres Report No. 40P8-94)
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS
SOIL DESCRIPTION

Terminology describing common soil genesis:

- vegetation, roots and moss with organic matter and topsoil typically forming a

Rootmat mafttress at the ground surface
Topsoail - mixture of soil and humus capable of supporting vegetative growth
Peat - mixture of visible and invisible fragments of decayed organic matter
Till - unstratified glacial deposit which may range from clay to boulders
Fill - material below the surface identified as placed by humans (excluding buried services)

Terminology describing soil structure:

Desiccated | - having visible signs of weathering by oxidization of clay minerals, shrinkage cracks, etc.
Fissured - having cracks, and hence a blocky structure
Varved - composed of regular alternating layers of silt and clay
Stratified - composed of alternating successions of different soil types, e.g. silt and sand
Layer - >75mm in thickness
Seam - 2mm to 75 mm in thickness
Parting - <2mmin thickness

Terminology describing soil types:

The classification of soil types are made on the basis of grain size and plasticity in accordance with the Unified
Soil Classification System (USCS) (ASTM D 2487 or D 2488) which excludes particles larger than 75 mm. For
particles larger than 75 mm, and for defining percent clay fraction in hydrometer results, definitions proposed by
Canadian Foundation Engineering Manual, 4th Edition are used. The USCS provides a group symbol (e.g. SM)
and group name (e.g. silty sand) for identification.

Terminology describing cobbles, boulders, and non-matrix materials (organic matter or debris):
Terminology describing materials outside the USCS, (e.g. particles larger than 75 mm, visible organic matter, and
construction debiris) is based upon the proportion of these materials present:

Trace, or occasional

Less than 10%

Some

10-20%

Frequent

>20%

Terminology describing compactness of cohesionless soils:
The standard terminology to describe cohesionless soils includes compactness (formerly "relative density"), as
determined by the Standard Penefration Test (SPT) N-Value - also known as N-Index. The SPT N-Value is described
further on page 3. Arelationship between compactness condifion and N-Value is shown in the following fable.

Compactness Condition SPT N-Value
Very Loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very Dense >50

Terminology describing consistency of cohesive soils:
The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by in situ vane tests, penetrometer tests, or unconfined compression tests. Consistency
may be crudely estimated from SPT N-Value based on the correlation shown in the following table (Terzaghi and
Peck, 1967). The correlation to SPT N-Value is used with caution as it is only very approximate.

Consistency Undrained Shear Strength Approximate
kips/sq.ft. kPa SPT N-Value
Very Soft <0.25 <12.5 <2
Soft 0.25-0.5 12.5-25 2-4
Firm 0.5-1.0 25-50 4-8
Stiff 1.0-2.0 50-100 8-15
Very Stiff 2.0-4.0 100 - 200 15-30
Hard >4.0 >200 >30
@ Stantec
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ROCK DESCRIPTION

Except where specified below, terminology for describing rock is as defined by the International Society for Rock
Mechanics (ISRM) 2007 publication “The Complete ISRM Suggested Methods for Rock Characterization, Testing

and Monitoring: 1974-2006"

Terminology describing rock quality:

RQD Rock Mass Quality Alternate (Colloquial) Rock Mass Quality
0-25 Very Poor Quality Very Severely Fractured Crushed
25-50 Poor Quality Severely Fractured Shattered or Very Blocky
50-75 Fair Quality Fractured Blocky
75-90 Good Quality Moderately Jointed Sound
90-100 Excellent Quality Intact Very Sound

RQD (Rock Quality Designation) denotes the percentage of intact and sound rock retrieved from a borehole of
any orientation. All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long are
summed and divided by the total length of the core run. RQD is determined in accordance with ASTM D6032.

SCR (Solid Core Recovery) denotes the percentage of solid core (cylindrical) retrieved from a borehole of any
orientation. All pieces of solid (cylindrical) core are summed and divided by the total length of the core run (It
excludes all portions of core pieces that are not fully cylindrical as well as crushed or rubble zones).

Fracture Index (Fl) is defined as the number of naturally occurring fractures within a given length of core. The
Fracture Index is reported as a simple count of natural occurring fractures.

Terminology describing rock with respect to discontinvity and bedding spacing:

Spacing (mm) Discontinuities Bedding
>6000 Extremely Wide -
2000-6000 Very Wide Very Thick
600-2000 Wide Thick
200-600 Moderate Medium
60-200 Close Thin
20-60 Very Close Very Thin
<20 Extremely Close Laminated
<6 - Thinly Laminated

Terminology describing rock strength:

Strength Classification Grade Unconfined Compressive Strength (MPa)
Extremely Weak RO <]
Very Weak R1 1-5
Weak R2 5-25
Medium Strong R3 25-150
Strong R4 50-100
Very Strong RS 100 - 250
Extremely Strong R6 >250

Terminology describing rock weathering:

Term Symbol Description
No visible signs of rock weathering. Slight discoloration along major
Fresh Wi . L
discontinuities
Sliahtl W2 Discoloration indicates weathering of rock on discontinuity surfaces.
gntly All the rock material may be discolored.
Moderately W3 Less than half the rock is decomposed and/or disintegrated into soil.
Highly W4 More than half the rock is decomposed and/or disintegrated into soil.
Completely W5 All The' rqck material is decgmposed On'd/or disintegrated into soil.
The original mass structure is still largely intact.
Residual Soil Wé All the rock converted to soil. Structure and fabric destroyed.

@ Stantec
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STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols. The
dimensions within the strata symbols are not indicative of the particle size, layer thickness, efc.

i Ul 02 8 B B = =

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill

lgneous Meta- Sedi-
Cobbles Bedrock  morphic mentary
Gravel Bedrock  Bedrock
SAMPLE TYPE
ss Split spoon sample (obtained by
performing the Standard Penetration Test) WATER LEVEL MEASUREMENT
ST Shelby tube or thin wall tube ) )
bp Direct-Push sample (small diameter tube ! meosure;ﬂ n sfono:lplpe,
sampler hydraulically advanced) piezometer, orwe
PS Piston sample
BS Bulk sample
HQ, NQ. BQ, efc. Rock core sornplgs obtained 'vwfh T'he use z inferred
of standard size diamond coring bits.

RECOVERY

For soil samples, the recovery is recorded as the length of the soil sample recovered. For rock core, recovery is
defined as the total cumulative length of all core recovered in the core barrel divided by the length drilled and
isrecorded as a percentage on a per run basis.

N-VALUE

Numbers in this column are the field results of the Standard Penetration Test: the number of blows of a 140 pound
(63.5 kg) hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one
foot (300 mm) into the soil. In accordance with ASTM D1586, the N-Value equals the sum of the number of blows
(N) required to drive the sampler over the interval of 6 to 18 in. (150 to 450 mm). However, when a 24 in. (610
mm) sampler is used, the number of blows (N) required to drive the sampler over the interval of 12 to 24 in. (300
to 610 mm) may be reported if this value is lower. For split spoon samples where insufficient penetration was
achieved and N-Values cannot be presented, the number of blows are reported over sampler penetration in
millimetres (e.g. 50/75). Some design methods make use of N-values corrected for various factors such as
overburden pressure, energy ratio, borehole diameter, etc. No corrections have been applied to the N-values
presented on the log.

DYNAMIC CONE PENETRATION TEST (DCPT)

Dynamic cone penetration tests are performed using a standard 60 degree apex cone connected to ‘A’ size
drill rods with the same standard fall height and weight as the Standard Penetration Test. The DCPT value is the
number of blows of the hammer required to drive the cone one foot (300 mm) info the soil. The DCPT is used as a
probe to assess soil variability.

OTHER TESTS

S Sieve analysis T Single packer permeability test;
H Hydrometer analysis test interval from depth shown to
k Laboratory permeability bottom of borehole

% Unit weight

Gs Specific gravity of soil particles
CD | Consolidated drained friaxial

Double packer permeability test;
test interval as indicated

cu Consolidated undrained triaxial with pore o
pressure measurements Folling head permeobiliTy test
UU | Unconsolidated undrained triaxial using casing
DS Direct Shear v
C Consolidation Falling head permeability test
Qu Unconfined compression using well point or piezometer
Point Load Index (lp on Borehole Record equals
lo I5(50) in which the index is corrected to a

reference diameter of 50 mm)
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ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-1

1 OF 1

METRIC

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808514 E: 237776 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, Vibrating Wire Piezometer COMPILED BY ZP
DATUM Geodetic DATE 2014 07 15-2014 07 15 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION
i I - pLASTIC NATURAL ) oyip = REMARKS
22| g umir - MOISTURE . “riyir| £ &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV 2|49 w |2 [25| & [SHEARSTRENGTHKPa
DESCRIPTION S| & < |z2| E o — DISTRIBUTION
DEPTH < | S - > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
E z Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
297.3 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0 410 mm sandy TOPSOIL NIA
2069 1| es D[] 207 °
04| FILL: Gravelly sand to sand and gravel, [ >< o
some silt ><
Loose to compact ><
- frequent cobbles 2 | ss | 19 PX[X
>< 296
3| ss | 11 X >< o
>< 295
alss| 4 XX o
5| ss | 4 XX 294 °
2036| - organic matter noted from 3.5 to 3.7 m
37 SAND and GRAVEL, trace to some silt, ¢ b ><
frequent cobbles (till) - ><
Loose to very dense 6 ss 16 o 43 48 ©)
Brown >< >< 293
7 SS 9 o
. 292
.
- 8 SS 13 (]
.. .
e ..
o4 - 291
. 9 SS 67 . o
2906 L. N
6.7 End of Borehole
Vibrating Wire Piezometer Installed at
6.7m
No water observed in open borehole
Water level below Vibrating Wire
Piezometer (6.7m) on July 30, 2014

x 3’ X 3. Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-2 1 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808529 E: 237 752 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 18-2014 07 18 CHECKED BY SG
SOIL PROFILE SAMPLES | o w R CRNE FENETRATION
i z - pLASTIC NATURAL ) oyip = REMARKS
el 3§ MOISTURE (s
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV ol | & 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z8| E o — DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
3011 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
308:8 200 mm ASPHALT 301
0.2 FILL: Gravelly sand to sand and gravel, 1 Gs o
some silt
Loose to very dense
- frequent cobbles
2 SS 25 300 o
3 SS 32 (] 37 47  (16)
299
- silty between 2.6 and 2.9 m 4|88 | 8 o
298
5 SS 27 o
- silty between 4.1 and 4.4 m 6|8 | 2 297 d
- trace organics
7 SS 31 o
296
8 SS 79 (]
295.0 205
6.1 SAND and GRAVEL, trace silt, frequent é B
cobbles and boulders (till) °
o] 9| ss | 77 o
Dense to very dense .
Brown N
ss | 46 294 ° 45 46 (9)
SS 79 o
- 2
v, 93
‘.'. 100/
-4 12| S8 |yo00md °
P
s ' 292
.‘ 100/
.4 | SS [s00mn °
.4
LN
291.1 ..

Continued Next Page
x 3 X 3. Numbers refer to

0y
g 03% STRAIN AT FAILURE
Sensitivity



95 Stantec

RECORD OF BOREHOLE No BH14-2 2 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808529 E: 237 752 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 18-2014 07 18 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION REMARKS
el = _ pLasTic NATURAL | quip E
Fz| 9 umt  MOISTURE . “ruir| £ 5 &
5 n |<8 @» 20 40 60 80 100 CONTENT z 9
2| & ulzg| z ! . . — We w w | 5% | cransize
e o 3 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & < | Z = ———o—= DISTRIBUTION
DEPTH |3 F|1>(38 < [© UNCONFINED X FIELD VANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
10.0/  SAND and GRAVEL, trace to some silt, |$ B 100/ 291
i t cobbl d bould: till -
requent cobbles and boulders (till) o 14 | S8 230mn o
Dense to very dense .‘-
8 38
rown 'b
.:" 15| 88 |00 | o 44 48 (8)
s 290
SS 67 o
289
100/
88 ,50mm °
288
o
P: el ss | 45 °
g v | 287
‘e -
. &
. 286
..
e (19| ss | 50 o 38 51 (11)
"o
¥
3R 285
-‘ °
'
i é A 100/
boulders i 20 | SS 80mm 284 o
283.7 d
17.4 End of Borehole

ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

3 3. Numbers refer to
X7 X Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

/

Stantec

RECORD OF BOREHOLE No BH14-3

1 OF 1

METRIC

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808531 E: 237 778 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, HQ Rock Core COMPILED BY zZP
DATUM Geodetic DATE 2014 07 15-2014 07 15 CHECKED BY SG
SOIL PROFILE SAMPLES | o w R CRNE FENETRATION
i z - pLASTIC NATURAL ) oyip = REMARKS
SR R MOISTURE - I
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & 8 w 3 2a 8 SHEAR STRENGTH kPa PO DISTRIBUTION
DEPTH DESCRIPTION S1S| = | 5 [238] £ [o unconemep  x FiELDVANE ¥ %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
297.2 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0 400 mm sandy TOPSOIL A
. 297
296.8 1| GS o
04 FILL: Gravelly sand to sand and gravel,
some silt
Compact to very dense
- frequent cobbles 2 ss 55 °
296
3 SS 23 ] 31 60 9)
295
4 SS 68 o
294
5 SS 56 (]
2934
3.8 Poorly graded SAND (SP), trace silt and
gravel
6 SS 22 o
Compact 293
| 2026]
4.6
7 SS 24 o
- with gravel and cobbles from 4.6 m to
59m 292
SS 21 (]
2013
59
291
ss | 10 o 2 93 (5
290.3
6.9 SAND and GRAVEL, trace silt, frequent
cobbles and boulders (till)
ss 100/ 290
Very dense ,25mm
Light brown
SS 100/
\100m|
(]
- Advanced HQ core through boulder
289
HQ
.
288
287.7
9.5 End of Borehole
No water observed in open borehole

x 3’ X 3. Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

/

Stantec

RECORD OF BOREHOLE No BH14-4

1 OF 2

METRIC

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808575 E: 237768 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 28 - 2014 07 29 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION REMARKS
we| 2 -~ PLASTIC WA Liqup| | &
5 o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2| & ulzg| z ! . . — We w w | 5% | cransize
ELEV L |lm| # 3|23 O |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z2| E ——o— DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED X FIELD VANE 'Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
204.7 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0 250 mm ASPHALT
294.5
0.3]  FILL: Sand and gravel, some silt 1| GS ]
Very dense
- frequent cobbles 294
2| ss | 77 [ 46 41 (13)
2931
1.6| SAND and GRAVEL, trace silt, frequent é A 203
cobbles (till) * 3 ss 56 o
Compact to very dense -,
Brown
292.2
25 Poorly graded SAND (SP) 4 SS 16 o
292
Compact 9
Brown
5 SS 18 (]
291
6 SS 17 o
290.4 .
4.4 SAND and GRAVEL, trace silt, frequent ¢ b
cobbles (till) .
Compact to very dense "‘- 290
pil7|ss| o
Brown b
o
,- 8 SS 40 o
' N 289
.
4
- boulders * - 100/
. 9 | SS | 50mm b 52 39 (9)
2880\ _ __ __ __ __ _ __ » 288
6.7| Auger Refusal at6.7 m é B
Dynamic Cone Penetration Test ‘ o |~
- Inferred il i : //
[ ®
|
o 287
K
.
o |
\J
: 286 ‘\
8 ' 285

Continued Next Page

3 3. Numbers refer to
X7 X Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-4

2 OF 2

METRIC

Test

Refusal of Dynamic Cone Penetration

No water observed in open borehole

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808575 E: 237768 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 28 - 2014 07 29 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION REMARKS
we| 2 -~ PLASTIC WA Liqup| | &
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV z|W| w| 23 |25| & [SHEARSTRENGTHkPa
DESCRIPTION (2| & | 2 |z8] E o DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
L |
%0:%]  End of Borehole

3 3. Numbers refer to
X7 X Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-5 1 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808575 E: 237781 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, HQ Rock Core COMPILED BY zZP
DATUM Geodetic DATE 2014 07 28 - 2014 07 30 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION
i I - pLASTIC NATURAL ) oyip = REMARKS
E2| O MOISTURE = &
= o |25 @ 20 40 60 80 100 |UMT  content UMIT) S O
Sy =g z L : ! ! ! We w w [ 5% | cransize
ELEV & @ W 3 25 8 SHEAR STRENGTH kPa — o e DISTRIBUTION
DEPTH DESCRIPTION S1S| = | 5 [238] £ [o unconemep  x FiELDVANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
204.9 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0 250 mm ASPHALT
294.7
0.3|  FILL: Gravelly sand to sand and gravel 1] GS -]
Compact to very dense
- frequent cobbles
294
2 SS 80 o
293.1
1.8 Poorly graded SAND trace silt and e 3 S8 19 293 °
gravel (SP) .
Compact
Brown
4 SS 14 o
292
5| ss | 17 o 4 90 (6
. 291
6 SS 22 o
290.6
4.3]  SAND and GRAVEL, trace to some silt, é B
frequent cobbles (till) °
Compact to very dense "‘-
Brown p:. 7| SS 38 290 o
[ $
..
4
' i SS 29 (]
..
N 289
9| ss | 44 o 55 37 (8)
288
‘-.'_ 10 | SS 23 o
@ v
".' |
Soel11] ss | 18 287 o
C) '. 12 | SS 18 (] 48 36 (16)
i .
‘o 286
- boulders below 9.0 m ‘ b
- ® 100/
. Q13| S8 |ioomn °
(3
284.9 -, 285

Continued Next Page
x 3 X 3. Numbers refer to

0y
g 03% STRAIN AT FAILURE
Sensitivity



ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-5 2 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808575 E: 237781 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, HQ Rock Core COMPILED BY zZP
DATUM Geodetic DATE 2014 07 28 - 2014 07 30 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION REMARKS
we| 2 -~ PLASTIC WA Liqup| | &
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV ol | & 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION S| & = |z8| E o — DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
10.0 SAND and GRAVEL, trace to some silt, é.°
frequent cobbles and boulders (till) ®- 14| ss | 100/
.. ,0mm
-
#2105 ss |10
284.0 Y | ,0mm 284
10.9 Limestone BEDROCK
- very strong
- poor to excellent quality I
- grey I TCR =100%
- slightly weathered RQD = 49%
- moderately fractured and bedded 16 | HQ -
- close to medium joint spacing I
283
(Refer to Field Bedrock Core Log)
T UCS = 136 MPa
T 282 TCR = 100%
RQD = 55%
I 17 | HQ -
T} 281
TCR =100%
18 | HQ - RQD = 92%
UCS =102 MP:
T 280 |
2794 -

15.5 End of Borehole

x 3’ X 3. Numbers refer to

0y
g 03% STRAIN AT FAILURE
Sensitivity



ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-6 1 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808612 E: 237755 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 17 - 2014 07 17 CHECKED BY SG
SOIL PROFILE SAMPLES | o W |REN T ANSE PLoT IRATION
NATURAL - REMARKS
el = _ PLASTIC LiQuUID
Fz| 9 umr  MOISTURE “hyir £ 5 &
= n |<8 @» 20 40 60 80 100 CONTENT z 9
Sy w2l z e W w w [ 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION 2] & = |z8| E o DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
302.1 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
309:8 200 mm ASPHALT 302
0.2 FILL: Gravelly sand to sand and gravel, 1 Gs o
some silt
Loose to very dense
- frequent cobbles
2 SS 46 301 o
3| ss | 30 o 31 58 (1)
300
4 SS 23 o
299
5 SS 8 [¢]
6| ss | 10 298 o
7 SS 33 o
297
8 SS 52 (]
296
9 SS 40 o
10| ss | o1 295 ° 43 46 (11)
1" SS 56 o
293.9 294
8.2 Poorly graded SAND (SP)
Compact
Brown SS 19 -]
- occasional cobbles
293
SS 25 o
292.1

Continued Next Page
x 3 X 3. Numbers refer to

0y
g 03% STRAIN AT FAILURE
Sensitivity



ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-6

2 OF 2

METRIC

No water observed in open borehole

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808612 E: 237755 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 17 - 2014 07 17 CHECKED BY SG
SOIL PROFILE SAMPLES | o w R CRNE FENETRATION
i z - pLASTIC NATURAL ) oyip = REMARKS
el 3§ MOISTURE (s
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV a 4| w |23 [25| & [SHEARSTRENGTHkKPa
DESCRIPTION 2] & = |z8| E o DISTRIBUTION
DEPTH é =) i > 8 o) <>( O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
10.0 Poorly graded SAND (SP) 292
Ss 18 o 2 92 6
Compact ®
Brown
- occasional cobbles
Ss 10 (]
291
K 100/
200.2 S SS | 50mm o
11.9 SAND and GRAVEL, some silt, frequent ¢ b
cobbles and boulders (till) ° 290
Very dense "‘-
H 100/
Brown . 1 17| SS 75mm [
PN
!. 100/ 289
b 18| 88 |o00md ° 47 40 (13)
2885 -®
13.6 End of Borehole

x 3’ X 3. Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-7 1 OF 2 METRIC
W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808611 E: 237782 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, HQ Rock Core, Vibrating Wire Piezometer  COMPILED BY zZP
DATUM Geodetic DATE 2014 07 16 - 2014 07 17 CHECKED BY SG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w |RESISTANGE PLOT CATURAL REMARKS
el = _ PLASTIC LiQuUID E
Fz| 9 umr  MOISTURE “hyir £ 5 &
5 » <§: 5| o 20 40 60 80 100 CONTENT z9
2| & g E| z ! . . — We w w | 5% | cransize
ELEV & 8 w 3 % a 8 SHEAR STRENGTH kPa PO DISTRIBUTION
DEPTH DESCRIPTION S1S| = | 5 [238] £ [o unconemep  x FiELDVANE Y %)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
297.9 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
200.8] 150 mm sandyTOPSOIL NA
0.2 FILL: Gravelly sand to sand and gravel,
some silt 1 Gs >< ><
Compact to dense >< §
- frequent cobbles
>< 297
2| ss | 2 PX[X o
3 SS 46 o
§ § 296
4| ss | a1 [X >< o 54 34 (12)
>< 295
5| ss | 25 XX 3
2941 ><
3.8 SAND and GRAVEL, trace to some silt, P
frequent cobbles (till) 9. >< 294
o] 6| SS | 54 o 40 49 (11)
Compact to very dense N >< ><
Brown bb
‘ SS 77 >< 203 o
: 7
; . <1
..
4
o8| ss| 7 [X o
-
.. >< § 292
9 SS 75 o
. § 291
p.
Ry <1
4 10| ss | 73 o
o 2 §
ss | 83 P[X| 290 ° 41 50 (9
- boulders below 8.0 m >< ><
. 100/
!_. 12| SS | 5omm b
5
. 289
(3
Y
. 100/
b 13 ] ss | g P ¢
R4
; fusal at 9. . "
287.9 auger refusal at 9.9 m P2 oo} - 288

Continued Next Page

x 3’ X 3. Numbers refer to

Sensitivity

0,
o 3% STRAIN AT FAILURE




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

/

Stantec

RECORD OF BOREHOLE No BH14-7 2 OF 2 METRIC

Refusal of Dynamic Cone Penetration
Test

Vibrating Wire Piezometer Installed to
10.16 m

No water observed in open borehole

Water level below Vibrating Wire
Piezometer (10.16 m) on July 30, 2014

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808611 E: 237782 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler, HQ Rock Core, Vibrating Wire Piezometer  COMPILED BY zZP
DATUM Geodetic DATE 2014 07 16 - 2014 07 17 CHECKED BY SG
SOIL PROFILE SAMPLES | o w R CRNE FENETRATION
= NATURAL - REMARKS
E %) ZE) PLASTIC MOISTURE LIQUID = I
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
2% ulzg| z ! . . — We w w | 5% | cransize
ELEV L |lm| # 2 |25 © |SHEAR STRENGTH kPa
DESCRIPTION 2] & = |z8| E o DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
10.0]  SAND and GRAVEL, trace silt, frequent o JNSS NZmnf. e
cobbles and boulders (till) e
<. ] 15| HQ
| 272l b
10.7 Dynamic Cone Penetration Test é * 3
- Inferred TILL ] 287 ]
-, 4 \
i : . \
.. AN
.4
o
286
/‘
284
283.6
14.3 End of Borehole

x 3’ X 3. Numbers refer to

0y
g 03% STRAIN AT FAILURE
Sensitivity




ONTARIO MTO STANTEC 165000897 - HIGHWAY 401 CAMBRIDGE.GPJ ONTARIO MOT.GDT 1/21/19

95 Stantec

RECORD OF BOREHOLE No BH14-8

1 OF 1

METRIC

W.P. GWP 3060-11-00 LOCATION Hwy 401 Hespeler Rd Underpass, Cambridge, ON N: 4808623 E: 237 780 ORIGINATED BY _ zP
DIST West HWY 401 BOREHOLE TYPE Hollow Stem Auger - Split spoon Sampler COMPILED BY ZP
DATUM Geodetic DATE 2014 07 16 - 2014 07 16 CHECKED BY SG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w |RESISTANGE PLOT CATURAL REMARKS
Hg| g -~ PLAsTIC pBiiSRe Liaup|
= o |22 9 20 40 60 8 100 [|UMT  content LMT| S O &
Sy w2l z e W w w [ 5% | cransize
&l a o o 1253 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2 & = |z2| E ———o—= DISTRIBUTION
DEPTH é =) i > 8 o) ; O UNCONFINED X FIELD VANE ‘Y (%)
sl = Z [E°| L [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
208.3 w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
0.0/ 900 mm sandy TOPSOIL trace gravel NEAA
1] GS 298 ©
i
297.4 L
0.9 FILL: Gravelly sand to sand and gravel,
trace silt 2 | SS 20 o 45 47  (8)
Compact to very dense 297
- frequent cobbles
3 SS 49
296
4 SS 40 o
5| ss | 51 295 °
6 | ss | 57 o 43 48 (9)
2939 294
4.4 SAND and GRAVEL, trace silt, frequent 6. -
cobbles (till) [
Very d -’
erydense i 75| = o
Brown . b
. .‘ 2
o 93
¢8| ss| 5 o
-
¢ 292
i o] ss| o 49 41 (10)
2916 ;
6.7 End of Borehole
No water observed in open borehole

3 3. Numbers refer to
X7 X Sensitivity

0,
o 3% STRAIN AT FAILURE




() stantec Field Bedrock Core Log

Client: Ministry of Transportation Ontario Project No.: 165000897

Project: Hespeler Road Underpass Date: July 30, 2014

Contractor: Terex Drilling Borehole No.: BH14-5
Logger: Z. Popper

DISCONTINUITIES

= > L)
o w o o Ij—: = n Z A
T lelzgl 5| & GENERAL DESCRIPTION ClE |G |e|R2|g|E|E]| g occasona DRILLING
S~
= Z S S 2\5 E (Rock Type/s, %, Colour, Texture, etc.) 2 - B S =S| 3 5|k S FEATURES OBSERVATIONS
% x | W a &5 ‘g S = 5 é 2 & =
= 5 el <
BD F C RP C 0]
10.92 |Ha16| 100 | 49 | 12.44 |Limestone, grey, medium to fine grained texture| R5 | W2 | 1
BD F C RP C 0]

12.44 |HQ17| 100 | 55 | 13.96 |Limestone, grey, medium to fine grained texture| R5 | W2 | 2 IN V [ N/A| RP C 0]

BD F C SP C SA

13.96 [HQ18| 100 | 92 | 15.49 |Limestone, grey, medium to fine grained texture| R5 | W2 | 1

STRENGTH (MPa) FILLING
Grade/Classification Est. Strength (MPa) JOINT TYPE T =Tight, Hard
RO Extremely Week 0.25-1.0 BD = Bedding ORIENTATION JOINT APERTURE O = Oxidized
R1 Very Weak 1.0-5.0 IN = Joint F = Flat = 0-20° C=Closed = < 0.5 mm SA = Slightly Altered, Clay Free
R2 Weak 5.0-25.0 FOL = Foliation D = Dipping = 20-50° G = Gapped = 0.5 to 10 mm S = Sandy, Clay Free
R3 Medium Strong 25.0-50.0 CON = Contact V = n-Vertical = >50° 0=0Open=>10mm Si = Sandy, Silty, Minor Clay
R4 Strong 50.0-100.0 FLT = Fault NC = Non-softening Clay
R5 Very Strong 100.0 - 250.0 VN = Vein SC = Swelling, Soft Clay
R6 Extremely Strong >250.0

DISCONTINUITY SPACING JOINT ROUGHNESS
w Spacing (mm Jr Description

Grade/Classification Description EW = >6000 Extremely Wide 4 DJ = Discontinuous Joints
W1 Fresh No Visible Signs of Weathering VW = 2000 - 6000 Very Wide 3 RU = Rough, Irregular, Undulating
W2 Slightly Discoloration, Weathering on Discontinuities W =600 - 2000 Wide 1.5 SU = Smooth, Undulating
W3 Moderately <50% of Rock Material is Decomposed, Fresh Core Stones M =200 - 600 Moderate 1.5 LU = Slickensided, Undulating
W4 Highly >50% Decomposed to soil: Fresh Core Stones C=60-200 Close 1.0 RP = Rough or Irregular, Planar
W5 Completely 100% Decomposed to Soil: Original Structure Intact VC=20-60 Very Close 0.5 SP = Smooth, Planar
W6 Residual Soil All Rock Converted to Soil, Structure and Fabric Destroyed EC=<20 Extremely Close 2 LP = Slickensided, Planar

Page 1of 1 V:\01216\active\other_pc_projects\165000897\05_report_deliv\Reports\Hespeler_Rd\Appendix B\BH14-5_hespeler_field_bedrock_core_log.xIsx



Rockcore Photographs
Project Name: Highway 401 - Replacement of Hespeler Road Date: July 30, 2014

| Project No.: 165000897 GWP: 3060-11-00
@ Stantec

Underpass, Cambridge, ON

165000897
Hespeler Road Bridge
BH14-5
10.92-13.51m

Rock Core Photo No. 1 Borehole: BH14-5 (Site No. 33-150) Depth: 10.92 to 13.51 m

165000897
Hespeler Road Bridge
BH14-5
13.51-15.49m

Rock Core Photo No. 2 Borehole: BH14-5 (Site No. 33-150) Depth: 13.51t0 15.49 m

V:\01224\active\other_pc_projects\165000897\Field\Rock Core Photos\App_bx_Rockcore_Photo_Pages165000897_Hespeler.docx




e

&

Ministey of
@ Transpertaton asd
Commumrations

Ontarip

w P 239-87-01

RECORD OF BOREHOLE No 1

STA: 10 + 025.2; 0/$ 17m LT (G New Hwy #24)

LOCATION

METRIC

ORIGINATED BY IR

QEFICE REPORT ON SOIL EXPLORATION

I

DIST 3 HwWY 401 BOREHOLE TYPE Cont. Flighthuget (H.S.) & Bx Casing COMPILED BY PP
DATUM Leodetic DATE 87 09 08 to 87 08 11 CHECKED BY
wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 Sy | 3 |Rresistance ploT NATURAL =
22 O nastic woisture Laup | T REMARKS
- - 39 s 20 40 50 LMty CONTENT  LIMIT EQ
Q E' ™) ak - L H A Wp W WI. oW &
ELEV TIE| wl| 2195 & [SHEAR STRENGTH R 2 | GRAIN SiZE
BERTR DESCRIPTION = >12|52] = \
s13] 2| 3136 g |o unconmneo ¢ FIELD VANE|  oon o TENT (5 y |DISTRIBUTION
= |2 5 | &Y & | Quick TRIAKIAL  x LAB VANE WATER CONTENT (%) {%)
298.3 Ground Level "’ = H-' 10 2 30 GR SA 51 CL
Sand ’ * 29 5)
) 55 14 o 9 86 (5}
Trace of Silt 2/ 85 | 12 o
L 23 292 t— o 590 (5)
Trace of Gravel i A e 85 | 23 N\M o
290.5 Compact . ——
= {73155 [T537] 23cm 12472954 © 4 87 (1)
o S5 | B2MH S5cm 290
Sand and Gravel o's
S HPBIS3 T 51M 2¢m o 53 37 (10)
T £ 811 e
race of Silt 5 “ P 955 T SO0M Sem o
;"_ L AU SSTI20W 10em 288 o 42 54 (4)
286.9 Very Dense 23] 12] 55 | 90/]29em
7.7 o

END OF BOREHOLE

*Note:

Groundwater
was not observed.

+3, x5 . Numbers refer to

20
Sensitivity 15 -‘%-s (%) STRAIN AT FAILURE



QFEFICE REPORT ON SOIL EXPLORATION

iw

¥

Mirgiey ot
Transportanen ang
Commun zatiors

Omarg
RECORD OF BOREHOLE No 2 METRIC
- 7-
,239 87-01 LOCATION STA: 10 + 036.6; 0/5 7.9m LT(E New Hwy #24) ORIGINATED By DM
DIsT 3 HWY 401 BOREHOLE Typg  Cont. Flight Auger (H.$.) & Bx Casing COMPILED BY PP
DATUM Geodetic DATE 87 09 11 to 87 09 15 CHECKED 8y
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;,w § RESISTANCE PLOT . NATURAL &
z LASTIC  monistume  LIGUID [y REMARKS
< o LimiT CONTENY LiMiT =Y
= w | 20| ¥ 20 40 60 80 100 B -
Ofa i = = i i ) ) f Wp W W, Sw &
ELEV BESCRIPTION |8 w2183 & [sHear stRENGTH U 2 | GRAIN SIZE
DEPTH ~15Z18 8% % |0 UNCONRINED  + FIELD vaANE ATER CONTENT (7 DISTRIBUTION
g1z 5 | &Y & |® ouck TRIAXAL  x LaB vang | W ON (%) (%)
298.4 Ground Level Iz s w 10 20 30 GR SA 51 CL
0.0 . 298 -~
Sand . 1188 - im_
Trace/sone Silt chdiss |42 2....._“ o 35 51 (14)
Z T 58 T 296 120 A23em
Some Gravel sTss 111z o 44 49 ()
\ 688 T1357] 18en
.ty 7188 |47 294
Compact ' G185 | 38
to M 88 1. 29 292 p 98 (3)
Very dense N 10 ss Al © 194 (5
290.2 , LC.LLLi3s | 32/)28em o 191 (8
8.2 Sand & Gravel X 55 [ 91M8cn 290
Trace of Silt . H3 058 [ 86Ml4en o
Very Dense 5
233.3 o0 *
10.1
Refusal
END OF BOREHOLE
*Note: Groundwater
was hot observed.
I
i
i
|
i i
i i
| | :
1 ?
i |
|
.
+3 %5 . Numbaers refer to

]

Sensitivity

20
15 45 {%)} STRAIN' AT FAILURE
10




S

OEFICE REPORY ON SOIL EXPLORATION

rEd

“x

Min.stry gf
Transoortation and
Dommuns aners

Dmtang
RECORD OF BOREHOLE No 3 METRIC
WP ___239-87-01 LOCATION STA: 9 + 965; 0/59.3m LT(§ New Huy #24) ORIGINATED BY _}
DisT__.3 HWY 401 BOREHOLE TYPE __Cont. Flight Auger {8.5.) & Bx Casing COMPILED BY PP
DATUM Geodetic DATE 87 09 15 to 37 09 17 CHECKED 8Y
iL BROFI AMPLES o w DYNAMIC CONE PENETRATION
SOIL PROFILE 5 Hao | F | ResisTANCE ploT masric WU wave | [ peuon o
€3 et LIMIT  conTEny  Limit =
b w | 2R @ 20 40 60 80 100 ¥ &
9 o ] okt 2 L L L L ‘ Wp w Wi 3";“'
ELEY SCRIPT Slal w2 25| O |[sHEAR STRENGTH —_——— GRAIN $1ZE
DEFTH DESCRIPTION w131 X 5|36 5 |ounconmnes  + riew vane warer content ()| ¥ [PSTRIBUTION
gz 5 | &Y | & |equick TriaxiaL  x LB vANE . (%)
297.2 Ground Level o : w 1020 30 GR SA SI Cl
0.4 - .
Sand . D
R EEE 296k o
P v T et
Traces/some Silt T EE T heem T~ TTsenl © 28 57 (15)
Sore Gravel o . T e 12 3em o
g:mpacc L sl se | 99 294 © 33 56 (11)
AT S5 80
292.90  very Dense L bem
4,3 R
pand % Cravel IHEIRTEER o 65 28 ( 6)
Trace of §ilt “a 297 -
ceciiolo8s 1112 49 44 ( 7)
Dense - e
to TR T 0T 5em
290.2| Very Dense S AT ES cm
770

END OF BOREHOLE
*Note:

Groundwater was
not observed,

+3, x5 . Numbers refer to

Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




e

(1]

CQEFICE REPORT ON SOiL EXPLORATION

e

Mimatry ot
Transportaton snn
Lommun-catans

Ontario
RECORD OF BOREHOLE No 4 METRIC
w P 239-87-01 LOCATION STA: 9 + 975: 0/S 2m LT §  New Huy.#24) ORIGINATED By DM
DIsT 3 HwY_ 401 BOREMOLE TYPE Cont. Flight Auger (H.S.) & Bx Casing COMPILED BY 33
DATUM Geodetic DATE 87 09 17 to 87 09 21 CHECKED BY
wi | OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 | RiNeTaNce Ohlor rasrc 5% wouo| CE | cemanx
= £ 4 20 40 &0 80 1gp |7 content umT [ SO
9 o m E z 4 L il 1 1 Wp w WL D; &
ELEV Ela| w | 2188] & [sHEAR STRENGTH e ey GRAIN SIZE
DEPTH DESCRIPTION [ 3 g 88 T |o unconFined + FIELD VANE ATER CONTENT (%) y DISTRI?UNON
g Z » [ &Y @ ® QUICK TRIAXIAL  x 4B vang | WATE . (%)
295.2 Ground Level 5 : @ 10 20 30 GR SA 51 Cl
0.0 E
Sand .
., . R 256 T —
Trace of Silt K 1507 5em 3063 (1)
Some Gravel Lo 2188 17
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3.0 =X
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- §0 o 20 40 60 80 100 LIMIT | CONTENT LIMIT 3 v
Ol L1272 2 U D O W W w | 5% &
ELEV OESCRIPTION El@| w2125 & [SHEAR STRENGTH 4 2 | GRAIN SIZE
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FOUNDATION INVESTIGATION REPORT — REPLACEMENT OF HIGHWAY 401 HESPELER ROAD
UNDERPASS, SITE 33-150

Laboratory Test Results
Figures 1 — 4: Grain Size Distribution Plots

Chemical Test Results — Paracel Laboratories Ltd.

(é Stantec



Unified Soil Classification System

( ‘. Sta ntec FILL: Gravelly sand to sand and gravel, trace to some silt

(SP-SM to GP-GM)

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8
100 7'; 0
/

a0 10

80 A/ 20

70 / 30

P /

_E’ 60 / ,/'( f Sample ID 40 E
? g a ——BH14-2 553 =
© o/ 7/ e
a 50 =8=BH14-3 SS-3 50 (]
= N / /// Wi —&—BH14-4 SS-2 g
§ 40 % /A// =1=BH14-6 SS-3 60 3
8 ’// BH14-6 SS-10 o

30 A/ / d —/—BH14-7 55-4 0 %

1/ )f( —=O=BH14-8 SS-2
20 ,/ /L ——BH14-8 S5-6 80
o
>
10 g 90
0 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No. 1

Project No. 165000897

GWP: 3060-11-00




Unified Soil Classification System

() Stantec

Poorly graded sand with silt (SP-SM)

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 XW 0
a0 - 10
/
80 20
i

70 / 30
g 60 40 g
® f £
$ 5 i 0 B
(14
5 /’ £
O 40 60 8
5 / 5
= /] o

30 I Sample ID 70

20 // \/ =4=BH14-3 SS-9 80

// BH14-5SS-5 [ |
10 4/_.‘ a0
e —0—BH14-6 SS-14
0 I I [ T [ 1 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No. 2

Project No. 165000897

GWP: 3060-11-00




Unified Soil Classification System

() Stantec

TILL: Sand and gravel, trace to some silt
(SP-SM to GP-GM)

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 ‘ /_,‘ 0
90 I 10
80 20
70 30
e °
T 60 40 =
@ Sample ID g
a 50 —=-BH14-1556 || 0 &
g
d=> === BH14-2 SS-10 <
© 40 60 8
nq-g BH14-2 SS-15 E
o
30 BH14-2 SS-19 | | 70
BH14-4 SS-9
20 =¥=BH14-5 SS-9 80
BH14-7 SS-6
10 =O=BH14-7 8S-11 [T 90
===BH14-8 SS-9
0 i 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No. 3

Project No. 165000897
GWP 3060-11-00




Unified Soil Classification System

() Stantec

TILL: Sand and gravel, some silt (GM)

SAND Gravel
CLAY & SILT Fine Medium Coarse Fine Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8
100 y 0
90 10
80 20
/7{

70 // 30
g' / g
£ 60 40 2
2 ;
o 50 50
= <
g 40 /,7 o
o //." p g_’

30 70

il
20 //" v Sample ID 80
%’/ —8—BH14-5 SS-12
10 =4¢—=BH14-6 SS-18 90
0 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimetres
GRAIN SIZE DISTRIBUTION Figure No. 4

Project No. 165000897
GWP: 3060-11-00




(@PARACEL |
300-2319 St. Laurent Blvd.
O RESPONSIVE, Ottawa, Ontario K1G 4J8

RELIABLE. p: 1-800-749-1947

paracelaparacellabs.com

OTTAWA + KINGSTON - NIAGARA - MISSISSAUGA - SARNIA www.paracellabs.com

Certificate of Analysis

Stantec Consulting Ltd. (Ottawa)

1331 Clyde Avenue Suite 400 Phone: (613) 722-4420
Ottawa, ON K2C 3G4 Fax: (613) 738-0721
Attn: Chris McGrath
Client PO: 165000897 Report Date: 16-Sep-2014
Project: 165000897.260 Order Date: 12-Sep-2014
Custody: Order #: 1437293
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1437293-01 BH14-6 SS7 15-17'
1437293-02 BH14-9 SS7 15-17'
1437293-03 BH14-9 SS21 55'-57'
1437293-04 BH14-12 SS4 7'.6-9'.6
1437293-05 BH14-12 SS19 50'-52'

,;,:;’3:21 4 :r_:;?,g_ Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: 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 circumstances be liable to you in connection with this work

Page 1 of 7



(@PARACEL

Order #: 1437293

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Anions EPA 300.1 - IC, water extraction 15-Sep-14 15-Sep-14
pH EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 15-Sep-14 15-Sep-14
Resistivity EPA 120.1 - probe, water extraction 15-Sep-14 16-Sep-14
Solids, % Gravimetric, calculation 15-Sep-14 15-Sep-14
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Rd Page 2 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7




(@PARACEL

Order #: 1437293

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Client ID:| BH14-6 SS7 15'-17' |BH14-9 SS7 15-17' [BH14-9 SS21 55'-57 BH14-12 SS4
Sample Date: 17-Jul-14 17-Jul-14 17-Jul-14 1775”9'_.164
Sample ID: 1437293-01 1437293-02 1437293-03 1437293-04
[ MDL/Units Soil Soil Soil Soil
Physical Characteristics
% Solids | 0.1%bywt 97.1 89.9 | 92.5 97.4 |
General Inorganics
pH 0.05 pH Units 8.10[1] 8.09 [1] 8.13 [1] 8.20 [1]
Resistivity 0.10 Ohm.m 24.7 1.1 7.22 26.2
Anions
Chloride 5 ug/g dry 164 [1] 409 [1] 822 [1] 112 [1]
Sulphate 5 ug/g dry 11 [1] 19 [1] 31[1] 13 [1]
Client ID}BH14-12 SS19 50'-52' - - -
Sample Date: 17-Jul-14 - - -
Sample ID: 1437293-05 - - .
[ MDL/Units Soil - - -
Physical Characteristics
% Solids | o1mbywt 87.6 : i i
General Inorganics
pH 0.05 pH Units 8.09 [1] - - -
Resistivity 0.10 Ohm.m 6.82 - - -
Anions
Chloride 5 ug/g dry 913 [1] - - -
Sulphate 5 ug/g dry 31[1] - - -
OTTAWA-EAST MISSISSAUGA NIAGARA

1-800-749-1947

PARACEL@PARACELLABS.COM

WWW.PARACELLABS.COM

300-2319 St. Laurent Blvd.
Onawa, ON K1G 4J8

OTTAWA-WEST

104-195 Stafford Rd. W.
Nepean, ON K2H 9C1

6645 Kitimat Rd. Unit #27
Mississauga, ON L5N 6J3

SARNIA

218-704 Mara 5t
Point Edward, ON N7V 1X4

360 York Rd. Unit 16B

Miagara-on-the-Lake, ON LOS 1J0

KINGSTON

1058 Gardiners Rd
Kingston, ON K7P 1R7

Page 3 of 7



(@PARACEL

Order #: 1437293

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)

Client PO: 165000897

Project Description: 165000897.260

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Method Quality Control: Blank

Reporting Source %REC RPD

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

OTTAWA-EAST MISSISSAUGA NIAGARA

WWW.PARACELLABS.COM

1-800-749-1947

PARACEL@PARACELLABS.COM

300-2319 St. Laurent Blvd.

Omawa, ON K1G 4J8

OTTAWA-WEST

104-195 Stafford Rd. W.
MNepean, ON K2H 9C1

6645 Kitimat Rd. Unit #27
Mississauga, ON L5N 6J3

SARNIA

218-704 Mara St
Point Edward, ON N7V 1X4

360 York Rd. Unit 168
Niagara-on-the-Lake, ON LOS 1J0

KINGSTON

1058 Gardiners Rd

Kingston, ON K7P 1R7 Page 4 of 7



(@PARACEL

Order #: 1437293

Certificate of Analysis
Client: Stantec Consulting Ltd. (Ottawa)

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Client PO: 165000897 Project Description: 165000897.260
Method Quality Control: Duplicate
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Anions
Chloride 52.8 5 ug/g dry 49.9 5.6 20
Sulphate 215 5 ug/g dry 202 6.5 20
General Inorganics
pH 7.58 0.05 pH Units 7.59 0.1 10
Resistivity 374 0.10 Ohm.m 419 11.3 20
Physical Characteristics
% Solids 87.2 0.1 % by Wt. 87.6 0.5 25
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Ad Page 5 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7



(@PARACEL

Order #: 1437293

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Method Quality Control: Spike

Reporting , Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD  [imit Notes
Anions
Chloride 149 5 ug/g 49.9 99.3 78-113
Sulphate 304 5 ug/g 202 102 78-111
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Ad Page 6 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7




(@PARACEL

Order #: 1437293

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897 Project Description: 165000897.260

Report Date: 16-Sep-2014
Order Date:12-Sep-2014

Qualifier Notes:
Sample Qualifiers :
1: Holding time had been exceeded upon sample receipt.

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-EAST MISSISSAUGA

1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3
OTTAWA-WEST SARNIA
WWW.PARACELLABS.COM 104-195 Stafford Rd. W. 218-704 Mara St
MNepean, ON K2H 9C1 Point Edward, ON N7V 1X4

NIAGARA

360 York Rd. Unit 168
Niagara-on-the-Lake, ON LOS 1J0
KINGSTON

1058 Gardiners Rd Page 7 of 7
Kingston, ON K7P 1R7 9




TRUSTED. Head Office
P A R A C E L 300-2319 St. Laurent Blvd.
RESPONSIVE. Ottawa, Ontario K1G 4.8

I \ 1-800-749-1947
o RELIABLE. paracelaparacellabs.com
OTTAWA - KINGSTON  NIAGARA - MISSISSAUGA - SARNIA www paraoelabs com Page 1 of 1
Client Name: ~ Stantec Consulting Ltd. Project Reference: 165000897
TAT. [X]Regular [13 Day
Contact Name: ~ Chris McGrath Task : 260
2D D
Address: 2781 Lancaster Road., Suite 101, Ottawa ON, KIB-1A7 PO# 165000897 (12 Dey (11 Day
Email Address: Date Required:

Telephone:  613-738.6075 christo_g@r.mgrath@stantec.com

Matris Type: S (SoilSed ) GW (Ground Water) SW (Surfice Waler) § (Storm/Sanitary Sewer) P (Paint) A (Air) O (Other) Required Analyses
Paracel Order Number: f
y | §
}%3% 233 _E‘ % Sample Taken A 4
Sample [D/Location Name S|4 = Date Time 5| m|G5
I [BHI6SS7 1517 s ol 11//4 x | x| x ZTPLOCK a4
1 |BHI49 58715417 $ | x| x| x 1
3 |BHI4-95821 5557 $ I X | x| X A
4 |BHI4-12 854 T69'6 S 1 x| x| X e
5 [BHI412 8519 50552 s 1 x| x| X A
6
9
8
9
10
Comments:
Relinquished By (Print & Sign):
Beth Frank
Date/Time: Sept 122014

Paracel Form.xlsx



(@PARACEL |
300-2319 St. Laurent Blvd.
O RESPONSIVE, Ottawa, Ontario K1G 4J8

RELIABLE. p: 1-800-749-1947

paracelaparacellabs.com

OTTAWA + KINGSTON - NIAGARA - MISSISSAUGA - SARNIA www.paracellabs.com

Certificate of Analysis

Stantec Consulting Ltd. (Ottawa)

1331 Clyde Avenue Suite 400 Phone: (613) 722-4420
Ottawa, ON K2C 3G4 Fax: (613) 738-0721
Attn: Chris McGrath
Client PO: 165000897 Report Date: 30-Oct-2014
Project: 165000897.260 Order Date: 27-Oct-2014
Custody: Order #: 1444034
This Certificate of Analysis contains analytical data applicable to the following samples as submitted:
Paracel ID Client ID
1444034-01 BH14-4 SS3 5-7'

/;/1/3;21 Y ‘“;;’;7{_ Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: 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 circumstances be liable to you in connection with this work

Page 1 of 7



(@PARACEL

Order #: 1444034

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Anions EPA 300.1 - IC, water extraction 28-Oct-14 28-Oct-14
pH EPA 150.1 - pH probe @ 25 °C, CaCl buffered ext. 28-Oct-14 28-Oct-14
Resistivity EPA 120.1 - probe, water extraction 28-Oct-14 29-Oct-14
Solids, % Gravimetric, calculation 28-Oct-14 28-Oct-14
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Rd Page 2 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7




(@PARACEL

Order #: 1444034

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

Client ID:| BH14-4 SS35-7' - -
Sample Date: 24-Oct-14 - -
Sample ID: 1444034-01 - R
[ MDL/Units Soil - ]
Physical Characteristics
% Solids | 0.1 % by Wt. 95.8 - .
General Inorganics
pH 0.05 pH Units 8.21 - -
Resistivity 0.10 Ohm.m 18.8 - -
Anions
Chloride 5 ug/g dry 225 - -
Sulphate 5 ug/g dry 31 - -

1-800-749-1947
PARACEL@PARACELLABS.COM

WWW.PARACELLABS.COM

OTTAWA-EAST

300-2319 St. Laurent Blvd.
Onawa, ON K1G 4J8

OTTAWA-WEST

104-195 Stafford Rd. W.
MNepean, ON K2H 9C1

MISSISSAUGA

6645 Kitimat Rd. Unit #27
Mississauga, ON L5N 6J3

SARNIA

218-704 Mara St
Point Edward, ON N7V 1X4

NIAGARA

360 York Rd. Unit 168
Niagara-on-the-Lake, ON LOS 1J0

KINGSTON

1058 Gardiners Rd
Kingston, ON K7P 1R7

Page 3 of 7



(@PARACEL

Order #: 1444034

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)

Client PO: 165000897

Project Description: 165000897.260

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

Method Quality Control: Blank

Reporting Source %REC RPD

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

OTTAWA-EAST MISSISSAUGA NIAGARA

WWW.PARACELLABS.COM

1-800-749-1947

PARACEL@PARACELLABS.COM

300-2319 St. Laurent Blvd.

Omawa, ON K1G 4J8

OTTAWA-WEST

104-195 Stafford Rd. W.
MNepean, ON K2H 9C1

6645 Kitimat Rd. Unit #27
Mississauga, ON L5N 6J3

SARNIA

218-704 Mara St
Point Edward, ON N7V 1X4

360 York Rd. Unit 168
Niagara-on-the-Lake, ON LOS 1J0

KINGSTON

1058 Gardiners Rd

Kingston, ON K7P 1R7 Page 4 of 7



(@PARACEL

Order #: 1444034

Certificate of Analysis
Client: Stantec Consulting Ltd. (Ottawa)

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

Client PO: 165000897 Project Description: 165000897.260
Method Quality Control: Duplicate
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Anions
Chloride 9.7 5 ug/g dry 9.7 0.2 20
Sulphate ND 5 ug/g dry ND 0.0 20
General Inorganics
pH 9.21 0.05 pH Units 9.18 0.3 10
Resistivity 7.26 0.10 Ohm.m 7.16 1.4 20
Physical Characteristics
% Solids 83.1 0.1 % by Wt. 82.8 0.3 25
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Ad Page 5 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7



(@PARACEL

Order #: 1444034

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)
Client PO: 165000897

Project Description: 165000897.260

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

Method Quality Control: Spike

Reporting , Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD  [imit Notes
Anions
Chloride 9.9 mg/L 1.0 89.5 78-113
Sulphate 10.0 mg/L 0.23 98.2 78-111
OTTAWA-EAST MISSISSAUGA NIAGARA
1-800-749-1947 300-2319 St. Laurent Blvd. 6645 Kitimat Rd. Unit #27 360 York Rd. Unit 168
PARACELEPARACELLABS.COM Ottawa, ON K1G 4J8 Mississauga, ON L5N 6J3 Niagara-on-the-Lake, ON LOS 1J0
OTTAWA-WEST SARNIA KINGSTON
WWW.PARACELLABS,.COM 104-195 Stafford Rd. W 218-704 Mara St 1058 Gardiners Ad Page 6 of 7

MNepean, ON K2H 9C1

Point Edward, ON N7V 1X4

Kingston, ON K7P 1R7




(@PARACEL

Order #: 1444034

Certificate of Analysis

Client: Stantec Consulting Ltd. (Ottawa)

Client PO: 165000897

Project Description: 165000897.260

Report Date: 30-Oct-2014
Order Date:27-Oct-2014

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.

WWW.PARACELLABS.COM

1-800-749-1947

PARACEL@PARACELLABS.COM

OTTAWA-EAST

300-2319 St. Laurent Blvd.

Omawa, ON K1G 4J8

OTTAWA-WEST

104-195 Stafford Rd. W.
MNepean, ON K2H 9C1

MISSISSAUGA
6645 Kitimat Rd. Unit #27
Mississauga, ON LGN 6J3

SARNIA
218-704 Mara St
Point Edward, ON N7V 1X4

NIAGARA

360 York Rd. Unit 168
Niagara-on-the-Lake, ON LOS 1J0

KINGSTON

1058 Gardiners Rd

Kingston, ON K7P 1R7 Page 7 of 7




TRUSTED. Head Office
P A RAC E I- 300-2319 St. Laurent Bivd.
RESPONSIVE, Ottawa, Ontario K1G 4J8
i Rk TABREE LT ; 1-800-7491947
LABOKATURIES LLU, RELTABLE. . paracelaparacellabs.com
OTTAWA . KINGSTON - NIAGARA - MISSISSAUGA - SARNIA www.paracellabs.com Page 1 of |
jentName:  Stantec Consulting Ltd. Project Reference: 165000897
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