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Introduction

1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was retained by The City of Waterloo (Client) to carry out a geotechnical
investigation for the subject lands currently known as the “Waterloo West Side Employment Lands (WWSEL)” (Site)
located at the northeast corner of the Erb Street and Wilmot Line intersection in the City of Waterloo, Ontario.

The work was carried out in accordance with Stantec’s scope of work issued on January 16, 2017.

The information provided in this report is specific to the scope of the investigation and the scope of the proposed
development as discussed herein and should not be used for any application or purpose other than that stated
herein. The scope of this report includes focusing on the geotechnical aspects of the project and does not include
hydrogeological or environmental components. However, a hydrogeological investigation was carried out by Stantec
in conjunction with this geotechnical investigation. The hydrogeological investigation report is provided under a
separate cover.

Use of this report is subject to the Statement of General Conditions provided in Appendix A.

2.0 PREVIOUS SITE INVESTIGATIONS

Borehole information from previous site investigations available to Stantec at the time of this report were reviewed as
general background information for consideration during the preparation of this report, which are as follows:

e 2004 investigation by CH2M Hill (Project 122843)

e 2010 investigation by CH2M Hill (Project Number Unknown)

e 2013 investigation by Stantec (Project 160321331)

The 2004 investigation by CH2M Hill included four (4) boreholes with monitoring wells (MW04-1 to MW04-4) and six
(6) boreholes without monitoring wells (BH04-1 to BH04-6).

The 2010 investigation by CH2M Hill included four (4) boreholes with monitoring wells (MW1-10 to MW4-10).

The 2013 investigation by Stantec included three (3) boreholes with monitoring wells (BH4-13, BH15-13, BH18-13)
and twenty-one (21) boreholes without monitoring wells (BH1-13 to BH24-13, minus the three previously mentioned).

The borehole logs from the above listed investigations are included in Appendix C, and the locations of the
boreholes are shown on the Borehole Location Plan in Appendix B.

If should be noted that there may be other previous investigations carried out by others not mentioned in this
Subsection, however not provided to Stantec.

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 1



GEOTECHNICAL INVESTIGATION - WATERLOO WEST SIDE EMPLOYMENT LANDS, ERB STREET W AND
WILMOT LINE, WATERLOO, ONTARIO

SITE DESCRIPTION

3.0 SITE DESCRIPTION

3.1 LOCATION AND CURRENT LAND USE

The Site is situated in the City of Waterloo, Ontario, on the north side of Erb Street West and on the east side of
Wilmot Line as illustrated on the Site Location Plan on Drawing No. 1 in Appendix B. The Site is approximately 43
hectares (106 acres) in size and comprises an existing golf course, agricultural fields, an existing temporary storm
water management (SWM) pond, a few small ponds, and some clusters of trees.

The Site is bordered to the north by Columbia Street West; to the south by Erb Street West and commercial
properties; to the east by Hydro One corridor and agricultural fields; and, to the west by Wilmot Line and residential
properties fronting onto Wilmot Line.

3.2 TOPOGRAPHY

Based on the topographical information on the Proposed Grading Plan, prepared by Stantec (Drawing C-400,
Revision 0), the local surficial topography falls outwards from the highest point at the Site, which is a ridge (kame
moraine) that extends from the southwest corner of the Site and ending near the centre of the overall property. There
is a ground relief of up to about 20 m between borehole locations. The maximum difference in elevations at borehole
locations is observed between the highest point on the ridge near the centre of the Site and the lowest point at the
northeast corner of the Site.

Ground surface elevations at the borehole locations were surveyed by the Stantec Geomatics group. The borehole
elevations and locations are provided on the Borehole Location Plan on Drawing No. 1 in Appendix B and on the
Borehole Logs in Appendix C.

3.3 REGIONAL GEOLOGY

The physiology of Southern Ontario, by Chapman and Putman (1984), indicates that the site is situated within the
physiographic region known as the Waterloo Hills. The Waterloo Hills has surficial geology that is “composed of
sandy hills, some of them being ridges of sandy till while others are kame and kame moraines, with outwash sands
occupying the intervening hollows”.

In general, the surficial geology generally comprises clay to silt till from glaciolacustrine deposits.

4.0 PROPOSED DEVELOPMENT

4.1 OVERVIEW

Based on the Concept Plan, it is understood that the proposed plan of subdivision will include the extension of a
collector road and two (2) new internal roadways serving approximately forty-three (43) hectares of business

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 2
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METHOD OF INVESTIGATION

employment uses. The proposed development will also include a stormwater management pond, walkway blocks, a
park block, and a servicing corridor.

5.0 METHOD OF INVESTIGATION

5.1 FIELD INVESTIGATION

Prior to commencing the field investigation, the various public utility companies were consulted to identify where
public utilities crossed the property boundaries. In addition, a private locator was contracted to clear the boreholes of
any private on-site services.

The fieldwork for the investigation was carried out between May 1 and 8, 2017. A total of seventeen (17) boreholes
(BHO01-17 to BH17-17) were advanced for this geotechnical investigation at the locations shown on the Borehole
Location Plan, Drawing 1 in Appendix B.

The boreholes were advanced using a track mounted drill rig equipped with hollow-stem augers operated by a
specialist drilling subcontractor. Stantec personnel recorded the subsoil and groundwater conditions encountered in
the boreholes. The soil samples were recovered at regular 0.76 m and 1.52 m intervals using a 51 mm (outside
diameter) split-tube sampler by conducting Standard Penetration Tests (SPTs) in accordance with the procedures
outlined in ASTM specification D1586. Pocket penetrometer tests were performed on cohesive soil samples to
determine approximate shear strengths. All soil samples recovered from the boreholes were placed in moisture-proof
bags and returned to our laboratory for detailed geotechnical classification and testing as required.

Groundwater monitoring wells were installed in seven (7) boreholes (BH01-17, BH02-17, BH05-17, BHO7-17, BHO9-
17, BH11-17, BH17-17), and the water levels were measured by Stantec personnel on May 17 and 18, 2017. The
monitoring wells consisted of 50 mm inside diameter, Schedule 40 PVC pipe, with a No. 10 slot screen (0.01-inch
slot) with a minimum screen length of 1.5 m. The annular space between the monitoring well pipe and surrounding
geological formation was backfilled with well sand to the top of screen, with the remainder of the annular space being
filled with a granular bentonite to prevent a hydraulic connection from occurring between the soil layers along the
length of the casing.

The boreholes without monitoring wells were backfilled with a low-permeability mixture of granular bentonite and
auger spoils in accordance with the requirements of the Ontario Ministry of the Environment and Climate Change
(MOECC) Regulation 903/90 as amended 128/03.

5.2 BOREHOLE LOCATION AND ELEVATION SURVEY

The coordinates and elevations collected by Stantec’s Geomatics division are provided in Table 5.1 below.

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 3
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Table 5.1 Borehole Elevations and Coordinates

Borehole Number Elevation (m) Easting (UTM) Northing (UTM)
BHO01-17 387.5 533731 4810907
BHO02-17 391.3 533746 4810668
BHO03-17 394.1 533811 4810569
BH04-17 386.3 533675 4810912
BHO05-17 393.2 533435 4810718
BHO06-17 396.0 533504 4810674
BHO7-17 392.7 533708 4810475
BHO08-17 396.5 533768 4810359
BHO09-17 400.7 533835 4810232
BH10-17 396.9 533351 4810613
BH11-17 396.3 533406 4810463
BH12-17 406.3 533565 4810421
BH13-17 396.5 533579 4810290
BH14-17 406.1 533735 4810145
BH15-17 395.1 533246 4810605
BH16-17 392.0 533327 4810398
BH17-17 396.3 533536 4810207

The borehole locations are shown on the Borehole Location Plan Drawing No. 1 in Appendix B.

5.3 GEOTECHNICAL LABORATORY TESTING PROGRAM

All samples recovered from the geotechnical investigation were returned to Stantec’s geotechnical and materials
testing laboratory and were visually examined by a geotechnical specialist.

The scope of the geotechnical laboratory testing program is outlined below in Table 5.2.

Table 5.2 Geotechnical Laboratory Testing Program

Laboratory Test Number of Samples Tested
ASTM D2216-10 — Natural Moisture Content Selected 85 samples
ASTM D422-63 (2007) — Grain Size Distribution with Hydrometer 9
ASTM D4318-10 — Atterberg Limits 3

The results of the laboratory tests are discussed in the text of this report. The results of the moisture content tests are
shown on the Borehole Records in Appendix C. The results of the grain size distribution tests and Atterberg Limits
Tests are reported on the borehole records and are illustrated on the Figures 1, 2 and 3 in Appendix D.

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 4
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Samples remaining after testing will be placed in storage for a period of three months after issue of this geotechnical
report. After the storage period, the samples will be discarded.

6.0 RESULTS OF INVESTIGATION

6.1 SUBSURFACE CONDITIONS
6.1.1 Frame of Reference & Overview

The soils encountered in the boreholes and reported herein have been classified in accordance with the Unified Soll
Classification System (USCS) as defined in ASTM D2487-11 and D2488-09a, with modifications consistent with the
methods of the Ontario Ministry of Transportation (MTO).

The subsurface conditions encountered in the boreholes are presented in detail on the Borehole records provided in
Appendix C. An explanation of the symbols and terms used to describe the Borehole Records is also included in
Appendix C.

The stratigraphic boundaries shown on the borehole logs are inferred from non-continuous sampling and should be
considered approximate only. Variations to the conditions reported and discussed herein must be anticipated.

6.1.2 General Subsurface Stratigraphy

In general, the subsurface stratigraphy encountered in the boreholes advanced on the subject property generally
consisted of topsoil underlain by glacial till. The glacial till is comprised of predominantly clay till; however, silty sand
till is present in some of the hills in the central and southern parts of the site. Sand layers were encountered in the
glacial till in some areas. A sand deposit was also encountered below the lower limit of the glacial till in some of the
deeper boreholes.

Bedrock was not encountered in the boreholes advanced for this investigation.

6.2 SOIL STRATIGRAPHY

The following sections summarize the soil strata encountered in all boreholes and completed for the current
investigation.

6.2.1 Topsoil/Topsoil Fill

Topsoil or topsail fill was encountered at the ground surface in all boreholes and extended to depths of 50 mm to 600
mm below the existing ground surface, with an average of approximately 250 mm.

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 5
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6.2.2 Fill

Fill was encountered at surface in boreholes BH03-17, BH05-17, and BH16-17 and extended to depths between 1.5
m and 2.3 m below existing grade. The fill was heterogeneous and comprised silty sand, sandy silt, silty clay.
Occasional rootlets and topsoil inclusions were encountered.

The N-values obtained from the SPTs advanced in the fill ranged from 2 to 9. The moisture content of the fill
materials ranged from 13 to 33%, which is indicative of moist to wet moisture conditions.

The results of two (2) grain size analyses tests completed on samples of the fill material are shown below in Table 6.1
and shown on Figures No. 1 and 2, provided in Appendix D.

Table 6.1 Grain Size Distribution — FILL

Depth o Gravel | Sand Silt Clay
Borehole | Sample m) Description (%) (%) (%) (%)
BHO3-17 SS3 1.8 FILL 0 15 69 16
BH16-17 SS2 11 FILL 0 15 67 18

6.2.3  Silt (ML)

A stratum of silt was encountered below the topsoil in boreholes BH02-17 and BH04-17 and extended to depths of
0.8 m and 1.5 m below existing grade.

The N-values obtained from the SPTs advanced in this stratum ranged from 6 to 19, which are indicative of loose to
compact compactness condition. The moisture content of this material ranged from 13 to 16%, which is indicative of
moist to wet moisture conditions.

6.2.4 Silty Clay (CL-ML)

A stratum of silty clay was encountered below the topsoil in boreholes BH06-17 and BH10-17 and extended to a
depth of 0.8 m below existing grade.

The N-values obtained from the SPTs advanced in this stratum ranged from 2 to 4. A pocket penetrometer result
indicated an approximate shear strength of 30 kPa, which indicate the clay materials had a firm consistency.

The clay materials were described as about the plastic limit (APL) at the time of the fieldwork.

6.2.5 Sandy Clay, Silty Clay, Sandy Silty Clay (CL, CL-ML) Till

Strata of sandy clay, silty clay, or sandy silty clay till were encountered in all boreholes, except in BH14-17. The clay
till were encountered below topsoil in boreholes BH01-17, BH07-17, BH09-17, BH11-17 to BH13-17, BH15-17; below
fill in boreholes BH03-17, BH05-17, and BH16-17; below silt in boreholes BH02-17 and BH04-17; below clay in
borehole BH06-17; below sand in boreholes BH08-17 and BH10-17; and, below sand till in boreholes BH14-17 and

sa k:\01216\active\161413446\reports\rpt_161413446_geo_invest_wwsel_20180816.docx 6
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BH17-17. The clay till extended below the borehole termination depths in the above-mentioned boreholes, except in
boreholes BH06-17 and BH11-17, where the lower limit was encountered at depths of 6.1 to 10.6 m.

The N-values obtained from the SPTs advanced in these strata ranged from 4 to 35. Pocket penetrometer results
indicated undrained shear strengths ranging between 25 kPa to greater than 200 kPa. Based on the N-values and
pocket penetrometer results, the soil was assessed as being firm to hard, but generally very stiff with increasing
depth. The moisture content of these materials ranged from 10 to 23%, which is indicative of drier than the plastic
limit (DTPL) to wetter than the plastic limit (WTPL) moisture conditions.

The results of five (5) grain size analyses tests completed on samples of these soils are shown below in Table 6.2
and shown on Figures No. 1 and 2, provided in Appendix D.

Table 6.2 Grain Size Distribution — Sandy Clay, Silty Clay, Sandy Silty Clay (CL, CL-ML)

Till
Borehole | Sample Dgﬁ;h Description GE%EI S(ﬁ/:)d (802; C(:(l)/il)y
BHO1-17 SS7 6.4 Sandy Clay (CL) TILL 9 21 44 26
BH06-17 | SS6 4.9 Sandy Silty CLAY (CL-ML) TILL 13 32 38 17
BHO7-17 | SS8 7.9 Sandy Silty Clay (CL) TILL 10 33 44 13
BH09-17 SS6 4.9 Sandy Clay (CL) TILL 5 19 48 28
BH17-17 | SS5 3.4 Sandy Silty Clay (CL-ML) TILL 4 27 49 20

The results of three (3) Atterberg limits tests completed on samples of these soils are shown below in Table 6.3 and
shown on Figure No. 3 in Appendix D.

Table 6.3 Atterberg Limits Test Results — Sandy Clay, Silty Clay (CL, CL-ML) Till

- . - Moisture
Borehole | Sample Depth Description Ll_qu!d Pli.aSt.'C Plasticity Content
(m) Limit Limit Index (%)
BHO1-17 SS7 6.4 Sandy Clay (CL) TILL 24 12 12 12
BHO7-17 SS8 7.9 Sandy Silt (ML) TILL 15 11 4 11
BH17-17 SS5 3.4 Sandy Silty Clay (CL-ML) TILL | 17 10 7 12

Based on the results of the testing referenced above, this soil is classified as Sandy Clay, Silty Clay, Sandy Silty Clay
(CL, CL-ML) Till, in accordance with the USCS. For purposes of this report, this soil is referred to as Clay Till.

6.2.6 Silty Sand (SM) Till
A stratum of silty sand till was encountered in boreholes BH12-17, BH14-17, and BH17-17 below topsoil or clay till

and had a thickness of 0.9 m to 2.9 m. The silty sand till extended to depths ranging between 1.5 m and 3.1 m below
existing grade.
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The N-values obtained from the SPTs advanced in this soil ranged from 4 to 29, which indicated that the soil was in a
loose to compact compactness condition. The moisture content of these materials ranged from 6 to 22%, which is
indicative of moist to wet moisture conditions.

The results of two (2) grain size analyses tests completed on samples of this soil are shown below in Table 6.4 and
shown on Figure No. 2, provided in Appendix D.

Table 6.4 Grain Size Distribution — Silty Sand (SM) Till

Depth . Gravel Sand Silt Clay
Borehole | Sample m) Description (%) (%) (%) (%)
BH12-17 SS3 1.8 Silty Sand (SM) TILL 11 49 28 12
BH14-17 SS4 2.6 Silty Sand (SM) TILL 9 53 24 14

Based on the results of the testing referenced above, this soil is classified as Silty Sand (SM) Till, in accordance with
the USCS. For purposes of this report, this soil is referred to as Sand Till.

6.2.7 Sand, Silty Sand (SP, SP-SM)

Strata of sand and silty sand were encountered beneath the topsoil in borehole BH08-14; beneath or interlayered
within the clay till in boreholes BH04-17, BH09-17, BH11-17, and BH15-17; beneath the clay in borehole BH10-17;
beneath the silt till in borehole BH06-17; and, beneath the sand till in borehole BH14-17. The sand strata extended to
borehole termination depths in BH06-17, BH11-17, and BH14-17. The sand strata ranged in thickness from 0.7 m to
2.7 in boreholes BH04-17, BH08-17, BH09-17, BH10-17, and BH15-17.

The N-values obtained from the SPTs advanced in these strata ranged from 7 to 29, which indicated that the sand
was in a loose to compact compactness condition. The moisture content of this material ranged from 3 to 17%, which
is indicative of moist to wet moisture conditions.

Based on the visual observations of the samples from these strata, the soils are classified as Sand or Silty Sand (SP,
SP-SM), in accordance with the USCS. For purposes of this report, this soil is referred to as Sand.

6.3 GROUNDWATER CONDITIONS

Free groundwater was measured in eight (8) of the open boreholes upon completion of drilling, in boreholes BHO1-
17, BH03-17 to BH06-17, BH08-17, BH09-17, BH13-17, BH15-17 to BH17-17 at depths ranging between 1.5 m and
11.0 m below existing grades. In general, the free groundwater noted in the boreholes were likely due to seepage
from wet seams in the till, or from wet sand soils. The measured free groundwater elevations in the above open
boreholes ranged from 381.4 m to 393.5 m. It should be noted that the boreholes did not remain open for a sufficient
period for equilibration to occur.

50 mm diameter monitoring wells were installed in seven (7) boreholes (boreholes BH01-17, BH01-17, BH05-17,
BHO07-17, BH09-17, BH11-17, and BH17-17) to measure the static groundwater levels. Groundwater levels in the
monitoring wells were measured at depths ranging between 1.1 and 10.1 m below existing grades, which correspond
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to elevations ranging between 380.5 m and 395.2 m. The measured groundwater levels are presented in detail on the
Borehole Records provided in Appendix C and summarized in the following Table 6.5.

Table 6.5 Groundwater Level Measurements

Borehole Number Date of Measurement Groundwater Level
Depth (m) Elevation (m)
BHO1-17 May 17, 2017 7.01 380.49
BHO02-17 May 17, 2017 10.14 381.11
BHO05-17 May 18, 2017 1.32 391.91
BHO7-17 May 18, 2017 2.09 390.65
BHO09-17 May 18, 2017 10.11 390.55
BH11-17 May 17, 2017 5.46 390.83
BH17-17 May 17, 2017 1.12 395.16

Fluctuations in the above stabilized groundwater levels should be anticipated throughout the various seasons.
6.4 ANALYTICAL CHEMISTRY RESULTS
6.4.1 Corrosion Analyses

Two (2) samples of the native soils were submitted to AGAT Laboratories in Mississauga, Ontario for analysis of
resistivity, pH, redox potential, and concentrations of sulphides. The results of these tests can be used as an indicator
of the corrosiveness of the soil.

The test results are summarized in Table 6.6 below with reference to the ANSI/AWWA Point Rating for the potential
for corrosion of ductile iron pipe in contact with soil and groundwater. The moisture content conditions were assessed
based on the results of the moisture content tests conducted as a component of the geotechnical testing program.
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Table 6.6 Results of Chemical Analysis and ANSI/AWWA Soil Corrosivity Potential

Parameter Sample Information
Borehole No. BHO1-17 BH17-17
Sample No. SS3 SS3
Median Depth (m) 1.8 1.8
Sample Description Sandy Clay Till Sandy Silty Clay Till
Parameter Measured ANSI / AWWA Measured ANSI / AWWA
Values Point Rating Values Point Rating
Resistivity, (Ohm-cm) 4,420 0 8,850 0
pH 7.90 0 8.17 0
Redox Potential, (mV) 242 0 240 0
Sulphides, (%) <0.05 0 <0.05 0
Moisture Wet 2 Wet 2
Total ANSI / AWWA Points 2 2

The ANSI/AWWA rating system considers a score of 10 points or more indicative of the potential for corrosion of

buried steel (less than 10 points indicates no potential for corrosion of buried steel).

Based on the ANSI/AWWA rating system, the samples of the existing soil are considered non-corrosive.

It is noted that other factors may influence the corrosion potential, such as the application of deicing salts that leach

into the soil, or the presence of stray electrical currents.

Copies of the results of the chemical analysis are included in Appendix E for reference.

6.4.2 Sulphates in Soil

Two (2) samples of the native soils were submitted to AGAT Laboratories for analysis of the concentration of soluble

sulphates. The concentration of soluble sulphate provides an indication of the degree of sulphate attack that is

expected for concrete in contact with soil and groundwater and can be used as a reference to select the appropriate

cement type to be used in buried concrete applications. The results of the testing are shown in Table 6.7 below.

Table 6.7 Results of Chemical Analysis for Soluble Sulphates

Median Depth of Sample Soluble Sulphates
Borehole No. Sample No. (m)
(Hg/9)
BHO1-17 SS3 1.8 125
BH17-17 SS3 1.8 3

Soluble sulphate concentrations less than 1000 pg/g generally indicate that a low degree of sulphate attack is

expected for concrete in contact with soil and groundwater.
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The results of testing of the soil samples indicate that a low degree of sulphate attack is expected for concrete in
contact with the respective soils.

In consideration of the results of the testing, Type GU Portland Cement would be suitable for use in buried concrete
in contact with the materials indicated.

Copies of the results of the chemical analysis are included in Appendix E for reference.

7.0 DESIGN DISCUSSION & RECOMMENDATIONS

It should be noted that only limited design information which included the servicing concept plan by Stantec was
available at the time of this report. No finalized design information such as finished grade elevations, location of
building footprints, and underside of footing elevations were available at the time of this report.

7.1 SUBSURFACE CONDITIONS OVERVIEW

The subsurface conditions encountered in the boreholes advanced for the geotechnical investigation generally
consisted of topsoil underlain by glacial till. The glacial till is comprised of predominantly clay till; however, silty sand
till is present in some of the hills in the central and southern parts of the site. Sand layers were encountered in the
glacial till in some areas. A sand deposit was also encountered below the lower limit of the glacial till in some of the
deeper boreholes.

Groundwater was measured at depths of between 1.1 and 10.1 m below existing grades. Groundwater is typically
perched in seams within the glacial till, or above the glacial till in sandy deposits.

Bedrock was not encountered in the boreholes advanced at the site for this investigation.

7.2 GEOTECHNICAL CONSIDERATIONS AND CONSTRAINTS

The following general development considerations and constraints are provided with respect to observations made
during the preliminary investigation, the subsurface conditions encountered, and the intended scope of development:

e Free groundwater was observed at Elevations ranging between 381.5 m and 395.2 m within the monitoring wells.
It is inferred that the free groundwater is typically perched in wet seams within the glacial till, or perched in sandy
deposits above the glacial till;

e  Existing fill was encountered in localized areas. The existing fill material is not suitable to remain below
proposed building or pavement areas;

e  Significant grading is anticipated to be needed in order to prepare the land for the proposed development. In
general, the native soils will be suitable for re-use; however, the fine texture of the predominant native soils will
make grading problematic in wet or cold weather;

e The native clayey soils can be blocky, and extra compactive effort including thin lifts and heavy sheepsfoot
packers will be needed to properly break down this soil for re-use as trench backfill in order to prevent post-
construction settlements; and,

e Following grading and servicing, site specific geotechnical investigations are recommended for each block to aid
in building design.
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Additional geotechnical comments, discussion, and recommendations are provided in the following sections with
respect to the design and construction of the planned building.

7.3 GRADING AND EARTHWORKS
7.3.1 General

The proposed Grading Plan identifies the preliminary finished grading of the development. It is anticipated that
significant grading operations will be undertaken. In general, the existing grades between the southwest corner and
the centre of the site are the highest, with the lowest elevations at the northeast corner. There is an existing
temporary SWM Pond along the east property edge; however, this pond will be decommissioned once a larger
stormwater management block is constructed in the hydro corridor.

The program for grading and earthworks should be designed in advance, and carefully executed in consideration of
the time of year of execution, prevailing weather conditions, construction storm-water management control, and
associated issues and concerns, and the intended end-use of the subject property as described herein.

All fill materials imported to the subdivision must meet all applicable municipal, provincial, and federal guidelines and
requirements associated with environmental characterization of the materials.

7.3.2 Erosion & Sediment Control and Regulatory Constraints

An erosion and sediment control plan should be developed and implemented prior to commencement of construction,
to direct precipitation and ground surface runoff away from the areas of construction. Identification of an
outfall/discharge location will be required for this purpose. All erosion sedimentation control should be conducted in
accordance to the approved for construction design drawings.

7.3.3 Sub-Excavation and Proof Rolling

Existing fill was encountered in a number of localized areas, and additional areas of existing fill should be anticipated,
particularly in the north end of site, where a golf course is currently located. All existing fill and topsoil must be
removed from below proposed building and pavement areas.

Following stripping, sub-grade in areas of proposed fill are to be inspected by geotechnical personnel to ensure that
all unsuitable materials are removed. Any soft clay till, loose silty sand, loose sand till, or disturbed areas identified
during site preparation or during general construction activities, are to be removed and replaced with approved
Engineered Fill, as referenced below.

The exposed sub-grade surface should be proof rolled and compacted across the entire area of the planned
development. The proof rolling program should be undertaken using large, vibratory compaction equipment having a
minimum static weight of 10 tonnes.
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7.3.4 Engineered Fill Placement

Prior to engineered fill placement under proposed buildings areas, the existing fill material and unsuitable native soils
must be removed from under the proposed building footprint plus a horizontal distance beyond the periphery
sufficient to allow engineered fill pad construction. The engineered fill pad must extend horizontally 2 m beyond the
edge of proposed footings, and then downwards and outwards at a slope of 1 horizontal to 1 vertical to competent
soil. Geotechnical comments with respect to excavations re provided in Section 7.4.2.

Subsequent to completing the stripping and removal of topsoil and fill materials, the exposed native subgrade
surfaces are expected to consist primarily of glacial till and sand soils. The exposed subgrade surface should be
inspected to confirm the removal of any deleterious materials, organics, or loose/soft materials or wet zones. Where
such materials are identified, they should be removed, and the areas backfilled with engineered fill in accordance with
the recommendations provided below.

Engineered fill will need to be benched into any native slopes steeper than 2 horizontal to 1 vertical. The benching
should be excavated with heights match engineered fill lift thicknesses of 300 mm.

Excavation in the native mineral soils should be straight forward using large tracked excavating equipment, or motor
scrapers. Further comments with respect to reuse of this soil are provided below.

If imported fill materials are required for raising the grade on site, it is recommended that granular materials or
materials with characteristics similar to the native soils on site (as described in this report) be imported for this
purpose. Additional details with respect to materials recommended for use during periods of poor weather conditions
are discussed below. Imported Granular ‘B’ (recommended) or OPSS SSM are recommended for use as engineered
fill below buildings. Other soil types may also be suitable but must be tested and confirmed as acceptable by a
geotechnical engineer prior to being imported to site.

All materials placed as engineered fill should be placed in 300 mm thick loose lifts. Each lift should be uniformly
compacted to achieve a minimum of 100% of the material’'s Standard Proctor Maximum Dry Density (SPMDD).

7.3.5 Subgrade Fill Placement

Subgrade fill placement will also be required to raise grade under proposed roads and paved areas. The preparations
of the subgrade prior to subgrade fill placement should be the same as for the engineered fill.

Any fill placed in paved areas should be placed in 300 mm thick loose lifts compacted to at least 95% SPMDD. The
excavated native mineral soils should be suitable for reuse as subgrade fill placement, but moisture conditioning such
as drying may be required.

7.3.6 Adverse Weather Construction
Additional precautions, effort, and measures may be required, when and where construction is undertaken during late

fall, winter, and early spring when the temperature and climatic conditions have an adverse influence on the standard
construction practices or during periods of inclement weather.
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With respect to all earthworks activities undertaken during the late fall through to late spring, when less-than-ideal
construction conditions may prevail, the following comments are provided:

1. ltis recommended that engineered fill under the buildings should comprise granular materials, such as imported
Granular ‘B’ or OPSS SSM.

2. The intended area of fill should be clearly identified in the field prior to commencing the work.

Temporary ramps or roads for construction access must be constructed outside of the limits of intended fill.

4. Fill placement should be inspected by qualified field personnel on a full-time basis under the supervision of a
geotechnical engineer, with the authority to stop the placement of fill at any time when conditions are considered
to be unfavourable.

5. Imported materials that contain ice, snow, or any frozen material should not be accepted for use.

6. Overnight frost penetration may occur, even in granular fill materials, where precipitation and ground surface
runoff pools and accumulates, and freezing temperatures exist. Any frozen materials must be removed prior to
placing subsequent lifts of engineered fill. Breaking the frost in-situ is not considered acceptable.

7. It may be necessary to stop the placement of engineered fill during periods of cold, where ambient temperatures
of -5°C or less, occur.

w

It should be noted that the placement of engineered fill materials during cold weather conditions requires extra effort
beyond that typical when better climatic conditions prevail. At any time where conditions are deemed unfavourable,
the engineered fill operation must be suspended. Any frost accumulating in placed silty/clayey fill must be removed
prior to re-starting fill operations.

Appropriate scheduling of the work may also require specific consideration and revision from the typical adopted. The
scope of work intended may have to be reduced or adjusted, and/or only select construction activities are undertaken
during specific climatic conditions. The areas of planned engineered fill may have to be reduced on a daily basis, the
extent of excavations may have to be limited, with all excavating and associated backfilling completed without delay.

7.4 SERVICING
7.4.1 General Servicing Overview

Following grading, the subdivision will be serviced to provide water and sewer services to the various lots and blocks.
The Proposed Underground Servicing Plan, prepared by Stantec (Drawing C-100, Revision 0), for the development
indicates that sewers will typically be at conventional depths below finished grade throughout the majority of the site
but may be more than 6 m below finished grade in the north end of the site. The predominant soils expected to be
encountered during servicing are clay till. Some seepage should be anticipated from wet sand seams within the clay
till, and any localized saturated sandy deposits perched above the clay till.

7.4.2 Excavations

Temporary excavations must be carried out in accordance with the latest edition of the Occupational Health and
Safety Act (OHSA).

The native soils encountered in the boreholes can be classified as a Type 2 soil. The excavation side slopes for a
Type 2 soil may be near vertical in the bottom 1.2 m of excavation, above which the maximum inclination is 1:1
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(Horizontal: Vertical) from the base of excavation in accordance with the OHSA regulation, in accordance with the
OSHA regulation.

Any soils encountered that extend below the groundwater level and exhibit seepage should be classified as Type 4
soil. The maximum excavation side slope for a Type 4 soil is 3:1 (Horizontal: Vertical) in accordance with the OHSA
regulation, in accordance with the OSHA regulation.

The side slopes of the excavations in soils should be protected from exposure to precipitation and associated ground
surface runoff, to prevent further softening and loss of strength of these fill materials and soils that could lead to
additional sloughing and caving.

If space is restricted such that the side slopes cannot be safely cut back in accordance with the OHSA Regulation, or
sloughing and cave-in are encountered in the excavation, the slopes should be flattened to achieve a stable
configuration or temporary shoring must be provided.

Any seepage encountered during the proposed construction should be handled by pumping from sumps using
conventional submersible pumps provided the excavations remain open for a short period of time, less than 48 hours.

If localized instability is noted during excavation or if wet conditions are encountered, the side slopes should be
flattened to a stable configuration.

7.4.3 Bedding

Bedding for services should consist of OPSS Granular ‘A’ material. In general, a minimum of
150 mm of bedding and 300 mm of cover material is recommended.
The bedding and cover material should be compacted to achieve a minimum of 100% of the material’s SPMDD.

These recommendations should be confirmed with the pipe manufacturer and care must be taken to avoid incurring
damage to the services. Pipe manufactures may have additional/alternative requirements that should be reviewed by
the Designer and Contractor prior to installation of the services.

7.4.4 Trench Backfill

Backfill for sewer trenches may consist of the on-site native soils, subject to the constraints and limitations stated with
respect to reuse of these soils. The use of imported Granular ‘B’ may also be considered for use as necessary to
augment the available on-site materials.

All trench backfill placed should be placed in 300 mm thick loose lifts and compacted to a minimum of 98% SPMDD
for the full thickness of the backfill.

It should be noted that on-site clayey materials can be blocky, and extra care will be needed to break down the
materials during backfilling. If the interlump voids are not broken down during the placement, then long-term
settlement could occur. If blocky soils are noted in the backfill, the lift thicknesses should be reduced to 200 mm or
thinner, and heavy sheepsfoot packers should be used.
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7.4.5 Municipal Infrastructure Backfilling

Where manholes and catch basins are required for the sewer or reinstatement of existing manholes and catch basins
is required, these components should be constructed and backfilled in accordance with specifications outlined in
OPSS 407: Construction Specification for Maintenance Hole, Catch Basin, Ditch Inlet, and Valve Chamber
Installation.

Settlements around manholes are common, and the settlements can be reduced by backfilling immediately around
the manhole structure using OPSS Granular ‘B’ Type | material.

7.4.6 Dewatering

A hydrogeological investigation was completed in conjunction with the geotechnical investigation. Results of the
hydrogeological investigation report are provided under separate cover for details related to groundwater and
dewatering.

7.5 ROAD DESIGN AND CONSTRUCTION

Following are grading in accordance with the recommendations provided in the previous sections of this report, the
site will be suitable for construction of municipal roads. The following pavement structures are recommended based
on the anticipated subgrade conditions and City of Waterloo standards. For local roads, the recommended sub-base
thickness has been increased from City Standards due to the silty/clayey nature of the soils.

Table 7.1 Recommended Pavement Structures

) Design Pavement Structure Thicknesses (mm)
Material
Collector Road Local Road
HL3
PG 64-28 40 40
Top course
HL8
PG 64-28 50 50
Base course
OPSS 1010 Granular ‘A’ Base 150 150
RWSSP 1010 Granular ‘B’ Type | Sub-base 500 400

These structures should provide a typical pavement service life, provided regular maintenance is carried out during
the life cycle of the pavements. The above pavement structure recommendations are based on typical expected use
along with anticipated subgrade conditions. It should be noted that no traffic data was provided to Stantec at the time
of this design, and thus a detailed pavement design analyses was not carried out.

The base and sub-base materials should be compacted to a minimum of 100% SPMDD. The asphaltic concrete
should be compacted to a minimum of 92% of Maximum Theoretical Relative Density (MTRD).
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Due to the poor drainage nature of the existing fill and native soils, pavement subdrains are recommended along the
edges of road, below the curbs. The subdrains should comprise 100 mm diameter perforated corrugated pipe with
filter sock bedded in concrete sand. The top of pipe should be below the lower limit of the granular subbase, and the
subgrade below the subbase should slope towards the subdrains. The subdrains should outlet to a suitable frost-free
outlet such as a catch basin.

7.6 BUILDING CONSTRUCTION
7.6.1 General Building Construction Overview

Following grading, servicing, and road construction, it is anticipated that commercial or industrial buildings will be
constructed on the various lots and blocks. It is recommended that site-specific geotechnical investigations be
undertaken to aid in the design of each building. The following provides preliminary input on building design following
grading.

7.6.2 Foundations

The following geotechnical bearing resistances for factored Ultimate Limit States (ULS) and Serviceability Limit
States (SLS) on Table 7.2 can be utilized for conventional shallow footings constructed on undisturbed native mineral
soils or on approved engineered fill.

Table 7.2 Geotechnical Bearing Resistances

Factored ULS Bearing Resistance SLS Bearing Resistance
(kPa) (kPa)

225 150

The Ultimate Limits States (ULS) values provided above include a resistance factor of 0.5. The Serviceability Limits
States (SLS) reaction values have been evaluated to provide a total settlement of 25 mm (or less) and differential
settlement of 19 mm.

Some of the native soil deposits are suitable to provide higher bearing resistances. These higher bearing resistances
(if applicable) should be determined through the geotechnical investigations for the individual lots or blocks.

The footings must be provided with a minimum of 1.2 m of soil cover for frost protection. Where construction is
undertaken during winter conditions, the footing subgrade must be protected from freezing.

Foundation drainage is not required provided the buildings are constructed without basements, and exterior finished
grades slope away from the buildings.

Foundation walls should be backfilled with free-draining granular material such as OPSS Granular ‘B’ Type 1. The
exterior (perimeter) wall backfill should be placed in loose lifts having a maximum thickness of 300 mm. Each lift
should be uniformly compacted using suitable compaction equipment for the purpose intended, to achieve a minimum
of 95% of the material’'s SPMDD.
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The National Building Code specifies that structures should be designed to withstand forces due to earthquake. For
the purpose of earthquake design the relevant geotechnical information required based on the conditions at this site
is the “Site Class”.

For shallow spread or strip footing foundations, we recommend that Site Class D be applied to this site, in
accordance with Table 4.1.8.4.A of the National Building Code (2010).

A copy of the NBC Seismic Hazard Calculation Data sheet prepared by Natural Resources Canada is provided in
Appendix F for reference.

The peak horizontal ground acceleration (PGA) for various return periods based on the Natural Resource Canada
values are summarized below in Table 7.3 for reference.

Table 7.3 Summary of Peak Horizontal Ground Accelerations

Return Period Probability of Exceedance in 50 years P(Sf
100 yrs. 40% 0.0080
475 yrs. 10% 0.023
2500 yrs. 5% 0.037

7.6.3 Floor Slabs

Conventional slab-on-grade floors should be suitable for use for the proposed development provided the sub-grade is
prepared as outlined in Section 7.3 above.

A layer of free-draining granular material such as OPSS Granular ‘A’, at least 200 mm thick, should be placed
immediately beneath the slabs. This layer will act as a leveling course and as a moisture break under the floor slabs.
This material should be compacted to achieve a minimum of 100% of the material’'s SPMDD.

7.7  SITE MATERIALS REUSE
7.7.1 Existing Fill

The existing fill materials (encountered in boreholes BH03-17, BH05-17, and BH16-17) will need to be sub-excavated
from below proposed building and pavement areas. These soils can either be removed from site or re-used in
landscaped areas. The excavated fill is not suitable for reuse as engineered fill, trench backfill, granular base and
sub-base materials. Additional areas of localized fill should be anticipated, particularly in the north end of the site
where a golf course is currently located.

7.7.2 Topsoil

The existing topsoil will need to be stripped from below proposed building and pavement areas. The topsoil can
either be removed from site or re-used in landscaped areas. The excavated topsoil is not suitable for reuse as
engineered fill, trench backfill, granular base and sub-base materials.
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7.7.3 Silt, Clay, Clay Till

These soils may be considered for reuse as subgrade fill and engineered fill; however, the clayey materials could be
difficult to work with, depending on their moisture levels, and the climatic conditions at the time of use. The results of
the gradation analyses on these materials indicate that the soils consist of mainly of silt and clay size particles, with
some to trace sand and gravel. The high in-situ moisture content and high percentage of clay and silt will make these
soils difficult to handle, place, and compact, in any “less-than-ideal” weather conditions. Disturbance and loss of
strength in the presence of excess moisture and/or construction traffic is a concern. It is recommended that reuse of
this soil be limited to prevailing “dry” conditions and during favourable seasons.

The material can be blocky and will require breaking down during placement. It should be ensured that the material
be placed in thin lifts and compacted using a sheepsfoot roller. If these soils are placed without being sufficiently
broken down or placed in thick lifts, interlump voids could occur which will cause long term settlement.

This material should be placed with moisture contents that are within +/- 2.0% of the optimum moisture content level.
It is recommended that the material be approved at the time of placement by qualified geotechnical personnel. Due to
the high in-situ moisture content of the silt or clay materials, scarifying and drying may be required prior to placement.

This material is assessed as having moderate to high frost susceptibility in accordance in accordance to Section 3.1.5
of the MTO’s Pavement Design and Rehabilitation Manual.

This material should not be considered as free draining. Therefore, this soil should not be used as backfill in any
application requiring the use of free draining material, such as for drainage layers, foundation wall backfill, service
pipe bedding, or sub-base and base layers in pavements.

7.7.4 Sand, Silty Sand, and Sand Till

These soils are considered suitable for reuse as subgrade fill, engineered fill, and as backfill in trenches to the
finished sub-grade level.

The material is assessed as having moderate frost susceptibility in accordance to Section 3.1.5 of the MTO’s
Pavement Design and Rehabilitation Manual.

This material should not be considered as free draining unless additional laboratory testing is carried out at the time
of construction to confirm low levels of fines are present. Therefore, this soil should not be used as backfill in any
application requiring the use of free draining material, such as for drainage layers, service pipe bedding, or sub-base
and base layers in pavements.

7.8 SURFACE WATER MANAGEMENT
7.8.1 Storm Water Management Facility
The storm water management facility that will service the subdivision will be located in the hydro corridor, east of the

northeast end of the subdivision. Stantec has previously conducted a geotechnical investigation for the storm water
management facility, and we refer to our March 3, 2014 report under project number 160321331 for particulars.
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7.8.2 Estimates of Hydraulic Conductivity

For estimates of hydraulic conductivity of the predominant soil encountered at the site, please refer to the
Hydrogeological Assessment report conducted under a separate cover by Stantec, Project No. 161413446.

8.0 CLOSURE

Use of this report is subject to the Statement of General Conditions provided in Appendix A. It is the responsibility of
The City of Waterloo who is identified as “the Client” within the Statement of General Conditions, and its agents to
review the conditions and to notify Stantec Consulting Ltd. should any of these not be satisfied. The Statement of
General Conditions addresses the following:

Use of the report;

Basis of the report;

Standard of care;

Interpretation of site conditions;

Varying or unexpected site conditions; and,
Planning, design or construction.

This report has been prepared by David Lee and reviewed by Jeff Dietz.
Respectfully Submitted,

STANTEC CONSULTING LTD.
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STATEMENT OF GENERAL CONDITIONS

USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its agent
and may not be used by any third party without the express written consent of Stantec Consulting
Ltd. and the Client. Any use which a third party makes of this report is the responsibility of such
third party.

BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this report are
in accordance with Stantec Consulting Ltd.’s present understanding of the site specific project as
described by the Client. The applicability of these is restricted to the site conditions encountered
at the time of the investigation or study. If the proposed site specific project differs or is modified
from what is described in this report or if the site conditions are altered, this report is no longer
valid unless Stantec Consulting Ltd. is requested by the Client to review and revise the report to
reflect the differing or modified project specifics and/or the altered site conditions.

STANDARD OF CARE: Preparation of this report, and all associated work, was carried out in
accordance with the normally accepted standard of care in the state or province of execution
for the specific professional service provided to the Client. No other warranty is made.

INTERPRETATION OF SITE CONDITIONS: Soil, rock, or other material descriptions, and statements
regarding their condition, made in this report are based on site conditions encountered by
Stantec Consulting Ltd. at the time of the work and at the specific testing and/or sampling
locations. Classifications and statements of condition have been made in accordance with
normally accepted practices which are judgmental in nature; no specific description should be
considered exact, but rather reflective of the anticipated material behavior. Extrapolation of in
situ conditions can only be made to some limited extent beyond the sampling or test points. The
extent depends on variability of the soil, rock and groundwater conditions as influenced by
geological processes, construction activity, and site use.

VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be
encountered that are different from those described in this report or encountered at the test
locations, Stantec Consulting Ltd. must be notified immediately to assess if the varying or
unexpected conditions are substantial and if reassessments of the report conclusions or
recommendations are required. Stantec Consulting Ltd. will not be responsible to any party for
damages incurred as a result of failing to notify Stantec Consulting Ltd. that differing site or sub-
surface conditions are present upon becoming aware of such conditions.

PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications should
be reviewed by Stantec Consulting Ltd., sufficiently ahead of initiating the next project stage
(property acquisition, tender, construction, etc), to confirm that this report completely addresses
the elaborated project specifics and that the contents of this report have been properly
interpreted.  Specialty quality assurance services (field observations and testing) during
construction are a necessary part of the evaluation of sub-subsurface conditions and site
preparation works. Site work relating to the recommendations included in this report should only
be carried out in the presence of a qualified geotechnical engineer; Stantec Consulting Ltd.
cannot be responsible for site work carried out without being present.

SEPTEMBER 2013
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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

Roofmat 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 - 2mmto 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. A relationship between compactness condition 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 fable (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
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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) Discontinvities 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 25-50
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 sail.
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 falbric destroyed.
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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, etfc.

» Ul 072 8 -

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill

Igneous Meta- Sedi-
Cobbles Bedrock morphic mentary
Gravel Bedrock  Bedrock
SAMPLE TYPE
ss Split spoon sample (obtained by
performing the Standard Penefration Test) WATER LEVEL MEASUREMENT
ST Shelby tube or thin wall tube ) )
P Direct-Push sample (small diameter tube ! meosurefl n sfono:lplpe,
sampler hydraulically advanced) piezometer, orwe
PS Piston sample
BS Bulk sample
HQ, NQ. BQ, efc. Rock core sornplgs obtained yvﬁh 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
is recorded 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 fo ‘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) into the soil. The DCPT is used as a
probe to assess soil variability.

OTHER TESTS
N Sieve analysis T Single packer permeability test;
H Hydrometer analysis test interval from depth shown to
k Laboratory permeability bottom of borehole
y Unit weight T -
Gs Specific gravity of soil particles Double packer permeability fes;

CD | Consolidated drained triaxial fest 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
C | Consolidation Faling 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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BOREHOLE RECORD BHO1-17 Sheet 1 of 2
N: 4810907 E: 533 731 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 3. 2017 WATER LEVEL May 17,2017 TPC ELEVATION ______ 388.42
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
1 2 o = —— 50 100 150 200
E|G z|w|E ER N S R
T|&E < |z | & Ex| &
[ £ STRATA DESCRIPTION Elx | E x| =5 | w Wp W W
o a =~ « |W || wlw]|> @ | D | WATER CONTENT & ATTERBERG LIMITS ——e—
8l lEld|lae|2|xl|Zo REMARKS
o g k= <§t o > = | U3 < (¥ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ A
2 8 % z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
o | 387.5| Grass . o wpe 10 20 30 40 50 60 70 80 90 100ar oAk L
1 \TOPSOIL 125 mm A 510 $
] SHiff to very stiff sandy clay (CL) || |35 | 7
] TILL 2
, _I - trace gravel / 3 460
- - APL-WTPL ?/ SS| 2 |- | 14
] 4 - 610
1380 / 5
] - hard
] / 6 |ss| 3 [260 | 20
2 ] /4 610
] / 7
. ) S Wss| 4 460 |
] / 9 610
37 j‘/ 10
1 % ] 460
B 11 X SS| 5 610 22
1 /‘{ 12
4 /{} 13
1 / 14
_: 382.9 Ere_y ————————————— / 15
] - 380
5 ] % 16XSS 6 |20 | 19
] / 17
_: ?/ 18
] 74 | 19-
6 E 7&/ Y120
] (7 ZI_X ss| 7 2%138 27 9 21 44 26
] | n
7 —: / Y (234
E /q/ 24
4 379.9 g 25
] END OF BOREHOLE
8 _: approximately 7.6 m below existing 26
] grade. 27
7 . 28
] Water noted in open borehole at
9 _: approximately 6.1 m below existing 29
] grade. 50 mm monitoring well 304
] installed in borehole screened from 31
] approximately 6.1 m to 7.6 m below
1 existing grade. 32
10

Continued Next Page

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO1-17 Sheet 2 of 2

N: 4810907 E: 533 731

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 3, 2017 WATER LEVEL May 17, 2017 TPC ELEVATION 388.42

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5|0 I(I)O 1?0 2(|)0
T I T I T I T I
W w
WATER CONTENT & ATTERBERG LIMITS e

)
)

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL
DEPTH (ft)

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS

TYPE
NUMBER

STANDARD PENETRATION TEST, BLOWS/0.3 @ | GRAINSIZE
' m DISTRIBUTION

N-VALUE
OR RQD(%)

%,

RECOVERY (mm
TCR(%) / SCR(%

w
2
~
7]

(%)
10 20 30 40 50 60 70 80 90 1005k sA s1 CL

Water level measured at 7.0 m
below existing grade on May 17, 34
2017 35
36
371
38
394
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

p—
9]
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

20
O Field Vane Test, kPa

O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO2-17 Sheet 1 of 2
N: 4810668 E: 533 746 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 3, 2017 WATER LEVEL May 17, 2017 TPC ELEVATION 392.21
. SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
£|3 el T e e
T =~ < - I e E’ =
= < E STRATA DESCRIPTION Elx|E x| = w X Wp W W
o == « |W || wlw]|> 8 D & | WATER CONTENT & ATTERBERG LIMITS ——e—
wo| o E|8|a|a|lxl 25
Ol m k= <§f o > =43 < & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMARKS
2 8 % Z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 391.3| Tall Grass Field . 0 & - 10 20 30 40 50 60 70 80 90 100gg S/(\/O)SI cL
] TOPSOIL 300 mm R s v
] Loose to compact, brown, SILT e 610
iy (ML) Sk 2
1 B - trace to some sand Rl 3 4 460
1 389.7 5
] Very stiff, brown sandy clay (CL)
)] TILL //2 6iss| 3 |55 | 1
] - trace fine gravel / 7
] - APL g
] 460
: %/ o _X ss| 4 468 | 23
34382 v 10
] - stiff, grey /
1 i 360
] X 1Alss| 5 | 275 | 16
] / 12
4 13
E %/ 14
] ;/ 15
] = _ 100
5 _: 16 x SS| 6 610 22
: |1
- /{} 18
1 19
63852 _ _ _ _ ___________ 7 20
1 - tifT
] R / 21(ss| 7 [ 380 | 15
. % 610
1 / 22
7 23
: % ]
] 24
E LS
i = | 460
8 - 26 x SS| 8 610 18
1 /‘{ 27
7 /{} 28
] 29 -
77 ; 30
] i 460
] / 31 >< ss| 9 [0 | 20
] ?/ 32
10
Continued Next Page O Field Vane Test, kPa

O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




CLIENT
LOCATION

City of Waterloo

BOREHOLE RECORD

N: 4810668 E: 533 746

Sh

BHO02-17

PROJECT No.

DATES: BORING May 3. 2017

Erb Street and Wilmot Line

aterlo

ntari
WATER LEVEL May 17, 2017

DATUM

eet 2 of 2

161413446

TPC ELEVATION

392.21

DEPTH (m)

(m)

ELEVATION

STRATA DESCRIPTION

STRATA PLOT

WATER LEVEL

SAMPLES

DEPTH (ft)

20

(5]
=}
-
N

TYPE

)
)

NUMBER

RECOVERY (mm
TCR(%) / SCR(%

N-VALUE
OR RQD(%)

UNDRAINED SHEAR STRENGTH (kPa)
5|0 I(I)O 1?0 2(|)0

f T f T f T f 1
Wp W
WATER CONTENT & ATTERBERG LIMITS

m

—o—

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥
STANDARD PENETRATION TEST, BLOWS/0.3m [ ]

REMARKS
&

GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

380.6

2

1«

10 20 30 40 50 60 70 80 90

END OF BOREHOLE
approximately 10.7 m below
existing grade.

Borehole open and dry upon
completion of drilling. 50 mm
monitoring well installed in
borehole screened from
approximately 9.1 m to 10.7 m
below existing grade.

Water level measured at 10.1 m
below existing grade on May 17,
2017.

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO3-17 Sheet 1 of 1
N: 4810569 E: 533 811 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 4, 2017 WATER LEVEL TPC ELEVATION
= | o SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
g3 SlEle = N R E
I |: — D— _I I E e_/ - T | T I T I T I
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
o == « |W || wlw]|> 8 D A | WATER CONTENT & ATTERBERG LIMITS ——e—
wo| o  E|8|a|a|lxl 25
0| m k= <§f o > |2 w = < & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMARKS
2 8 % z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
394.1| Tall Grass/Gravel N HE 10 20 30 40 50 60 70 80 90 100gg on’k cL
0 - 6 e 5
] \FILL: topsoil 50 mm 430
B FILL: brown, silty sand Lss) 1 610 8
1 393.4| - some clay and topsoil 2
] I trace gravel 3
3 I e 4 SHEIE
] brown, sandy silt
_: - some dark brown inclusions (no ]
] organic odour) 6 11(SS| 3 % 5 0 14 69 17
2 - trace gravel
13918 = 7
b Hard, brown, sandy clay (CL) TILL 8
E - trace gravel g 9 SS| 4 % 18
sdsona[ A 2 110
] - stiff to very stiff, grey /
] | 460
] X 1Aiss| s |35 | 13
] / 12
4 13
E ;:2/ 144
] ;/ 15
] (7 | 510
5 _: 16 x SS| 6 10 19
: |1
3 /{} 18-
] Y19
¢ ZRE
] / 21—>< ss| 7 |2 | 15
] END OF BOREHOLE
7] approximately 6.7 m below existing 23
1 grade. 24
E . 254
] Water noted in open borehole
8 - approximately 5.8 m below existing 26+
1 grade. 274
7 28 -
0 ] 29
] 30
1 31
] 32+
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO04-17 Sheet 1 of 1
N: 4810912 E: 533 675 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 3, 2017 WATER LEVEL TPC ELEVATION
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
g % g > 3 == : 50 : 100 : 150 : 200
I B oz £ c&, . T T T 1
= <>( 3 STRATA DESCRIPTION Bl | ¥ |=6|w X Wp W L
o g < (W |8 | w|W|>&| DA | WATERCONTENT & ATTERBERG LIMITS —o—I
w | u x| = ool Jdg REMARKS
o g k= <§( o i s g = <>i ¢ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ A
2 8 % Z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 | 386.3| Grass . o wo 10 20 30 40 50 60 70 80 90 100ar oAk L
1 TOPSOIL 300 mm B i %
] Loose, clayey SILT (ML) 11 610
1 385.5| - some rootlets M 2
] - moist ]
1+ \ ; ; // 3 ss| 2 [ 360 | ¢
1 Firm to stiff, brown sandy clay (CL) % 4 - 610
E TILL / 5
1 - trace gravel
] | 410
)] -APL /72 6 ><ss 3[40 e
] / 7
] g
7] = 100
] /{ 0 _x SS| 4 610 27
1 Compact, brown SAND (SP) R 580
5 - trace silt and gravel .':___'_'_.,_ 11+{(SS| 5 <10 20
] - moist to wet : 12
4 Ry
] -::'_'._-. 14
—: 381.7 15
. Stiff, grey sandy clay (CL) TILL /
5] - trace gravel /§ 16-)SS| 6 13
: 381.1 - APL , 17
7 END OF BOREHOLE 18
] approximately 5.2 m below existing 1
] grade. 7
67 20
] Water noted in open borehole 214
p approximately 3.0 m below existing
E grade. 22
7 23
] 24-
E 25
8 _: 26
] 27
7] 28
0 ] 29
] 30
] 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO5-17 Sheet 1 of 2
N: 4810718 E: 533 435 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line DATUM
DATES: BORING May 2, 2017 WATER LEVEL May 18,2017 TPC ELEVATION 394.24
S 'C_) d SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E|3 SHEB == R N R
T |: — _I T £ [ - ' | ' | ' | ' 1
E| <€ STRATA DESCRIPTION Sl | F | S8 ws Wp W W
& a" < ||.|_J & w IEE EU’ 35 WATER CONTENT & ATTERBERG LIMITS —o—
0| g E <§f o % = |4 = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8%’ b Ooﬂ STANDARD PENETRATION TEST, BLOWS/0.3m ) D%%H’E%ZISN
0 13932 Grass o HE 10 20 30 40 50 60 70 80 90 100ar oAk L
] FILL: topsoil 350 mm s v
13929 1 14801 5
. FILL: brown silty clay ) 610
] - some topsoil inclusions
1 - trace gravel 3 5 | 380 9
1 - wet v | 4 610
1 .391.7 B 5
] Very stiff to hard, brown, sandy / 460
5 silty clay (CL-ML) TILL % 3 ¢lo | 13
1 390.9| - frace gravel
ToOoNWTPL 7
] - grey % x 4 |-HE | 1s
34 /
1 460
] ;/; >< s |68 1 16
4 7
] / 360
5] ? 6 |50 | 23
6 ]
; 7E
1 7 (460 | 17
7] 7/ 610
>
7 /a/
] 460
8 g 8 1610 | 20
9 4
] > 460
. 5 o0 | 2
1 383.5
10 i END OF BOREHOLE
Continued Next Page O TField Vane Test, kPa

O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




CLIENT
LOCATION

City of Waterloo

BOREHOLE RECORD

N: 4810718 E: 533 435

BHO05-17

PROJECT No.

Erb Street and Wilmot Line

DATES: BORING May 2, 2017

aterlo

ntari
WATER LEVEL May 18,2017

DATUM

Sheet 2 of 2

161413446

TPC ELEVATION

394.24

DEPTH (m)

ELEVATION
(m)

STRATA DESCRIPTION

STRATA PLOT

WATER LEVEL

SAMPLES

DEPTH (ft)

20

w
=2}
w
)

TYPE

)
)

NUMBER

RECOVERY (mm
TCR(%) / SCR(%

N-VALUE
OR RQD(%)

UNDRAINED SHEAR STRENGTH (kPa)

5|0 l(I)O 1?0

2(|)0

WATER CONTENT & ATTERBERG LIMITS
DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥

W w

STANDARD PENETRATION TEST, BLOWS/0.3m

—o—

REMARKS
&

@ | GRAINSIZE
DISTRIBUTION

approximately 9.8 m below existing
grade.

Water noted in open borehole
approximately 6.1 m below existing
grade. 50 mm monitoring well
installed in borehole screened from
approximately 5.2 m to 6.7 m below
existing grade.

Water level measured at 1.3 m
below existing grade on May 18,
2017.

331
34
35
36
37
38+
39+
40
41
42
43
44
45
46
471
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

10 20 30 40 50 60 70 80 90

(%)
1006R sa s oL

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO6-17 Sheet 1 of 2
N: 4810674 E: 533 504 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 2, 2017 WATER LEVEL TPC ELEVATION
| = 'C_) d SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é o) i E g E@ : 5|0 : I(I)O : 1?0 : 2(|)0
I | E~ i £ . T T T 1
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
& a ~ < ||.|_J & w IEE E 8 =) & | WATER CONTENT & ATTERBERG LIMITS —o—
0| g E <§f o % = |4 = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 Q\o 1
Z 8 g pd Ooﬂ STANDARD PENETRATION TEST, BLOWS/0.3m ) D%%'E%ZISN
0 J396.0| Grass . o He 10 20 30 40 50 60 70 80 90 100ar oAk L
1395-6LTOPSOIL 150 mm JE 3
] . . 1f|ss| 1 |260 | 4
b Firm, brown silty CLAY (CL-ML) 610
1 395 3| - trace gravel and rootlets ’ 2
] - APL |
1 \ : // 3 Wss| 2 410 | s
] Hard, brown, sandy silty clay % 4 610
1 (CL-ML) TILL
E - trace 1 / 5
] grave
] - APL-WTPL >0 | 6ss| 3 4301 14
2 / ;
] j‘/ 3
7 (7 430
: /{ 0 ‘>< ss| 4 | g | 19
3 7 7 10
] i 460
] < | n ><ss 5 460 1 9
] / 12
4 % 13
1 / 14
30158 ¥ 145
b - stiff to very stiff, grey
] / 164l|ss| 6 | 300 | 17 13 33 37 17
5 610
] 4|1
_: ?/ 18
] 74 | 19-
6 E 7/ 20
] 7 _ 380
3 21 XSS 7 510 18
1 /“/ 22
7 7| 23-
] ? 241
B % 25
E 26||ss| 8 [100 | 2
87 / 27 >< 610
. //Z 28-
o 7‘/ 29
] /;7/ 30
1 i 100
. 31 XSS 9 610 17
] /{} 32
10

Continued Next Page

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH06-17 Sheet 2 of 2

N: 4810674 E: 533 504

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 2, 2017 WATER LEVEL TPC ELEVATION

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5|0 I(I)O 1?0 Z(I)O
' | ' | ' | ' |
W w
WATER CONTENT & ATTERBERG LIMITS o

)
)

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL
DEPTH (ft)

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS

TYPE
NUMBER

STANDARD PENETRATION TEST, BLOWS/0.3 @ | GRAINSIZE
' m DISTRIBUTION

TCR(%) / SCR(%
N-VALUE
OR RQD(%)

RECOVERY (mm

)
©
5
e

(%)
10 20 30 40 50 60 70 80 90 1005k sA s1 cL

2

3854 / 35

Loose to compact, grey SAND L
(SP-SM) NS 36+
- some silt, trace gravel o 37
- moist to wet iy

SS|10 27

o
[

——
[o)] 9%
—|N
O‘O

K
&
!

p—
(]

[o)}
—
(e}

383.2 i -

END OF BOREHOLE
approximately 12.8 m below 43
existing grade. 44

p—
w
|

Water noted in open borehole
approximately 11.6 m below 46
existing grade. 47

v by b b b b b b b b b b g b by a g
N
N
|

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO7-17 Sheet 1 of 2

N: 4810475 E: 533 708

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 4, 2017 WATER LEVEL May 18,2017 TPC ELEVATION 393.62
_ sl g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é o) i E g €§ : SIO : 1?0 : 1?0 : 2?0
T IE — < - | T IS EE =
[ IS STRATA DESCRIPTION Elx | E x| =5 | w Wp W W
o o> < (W & lw W E 3| D | WATER CONTENT & ATTERBERGLIMITS  F—6——
o m E <§f o % = |4 = < S | ovvamic cone PENETRATION TEST, BLOWS/03m ¥ REMARKS
2 8 % b Ooﬂ STANDARD PENETRATION TEST, BLOWS/0.3m ) D%%H’E%ZISN
0 392.7| Tall Grass Field . 0 & - 10 20 30 40 50 60 70 80 90 100gg S/(\/O)SI cL
] TOPSOIL 600 mm | s v
] 1 1|[ss| 1 % 5
1.392.1 5
] Firm to stiff, brown sandy clay (CL) /;/
13 391.7| TILL 3 Vsl 5 350 ]
. - trace gravel / 4 610
] - moist % 5
1 Stiff, brown silty clay (CL) TILL / 6 Mss| 3 [320 | |
2 ] - some sand, trace gravel v 610
1 3905/ - moist ?/ =17
] Very stiff, grey, sandy silty clay 8
] (CL-ML) TILL g o J|55] % 17
] - trace gravel
3 —: - APL / 10
1 _ 510
] ;/; 11 >< ss| 5 |28 | 16
] ?/ 12
4 / 13
/( 14
B / 15
i . 480
5 <) 16><ss 6 [480 ] 16
] / 17
= % 18-
] / 19
67 ;/Z 20
] _ 460
3 7&/ 21 X SS| 7 610 20
E 4 22
T 23
/( 24
E /{2 25
] i 510
8 / 26 XSS 8 10 16 10 34 43 13
] 27
= / 28+
] ?/ 29 -
9 /
] ?/ 30
] / 31—>< sS| 9 | 280 | 25
1 383.0 32
1 END OF BOREHOLE “
Continued Next Page O TField Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




CLIENT
LOCATION

City of Waterloo

BOREHOLE RECORD

N: 4810475 E: 533 708

BHO7-17

PROJECT No.

Erb Street and Wilmot Line

DATES: BORING May 4, 2017

aterlo

ntari
WATER LEVEL May 18,2017

DATUM

Sheet 2 of 2

161413446

TPC ELEVATION

393.62

DEPTH (m)

ELEVATION
(m)

STRATA DESCRIPTION

STRATA PLOT

WATER LEVEL

SAMPLES

DEPTH (ft)

20

@
®
N
2

TYPE

)
)

NUMBER

RECOVERY (mm
TCR(%) / SCR(%

N-VALUE
OR RQD(%)

UNDRAINED SHEAR STRENGTH (kPa)

5|0 l(I)O 1?0

2(|)0

WATER CONTENT & ATTERBERG LIMITS
DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥

W w

STANDARD PENETRATION TEST, BLOWS/0.3m

—o—

REMARKS
&

@ | GRAINSIZE
DISTRIBUTION

approximately 9.8 m below existing
grade.

Borehole open and dry upon
completion of drilling. 50 mm
monitoring well installed in
borehole screened from
approximately 7.6 m to 9.1 m below
existing grade.

Water level measured at 2.1 m
below existing grade on May 18,
2017.

331
34
35
36
37
38+
39+
40
41
42
43
44
45
46
471
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

10 20 30 40 50 60 70 80 90

(%)
1006R sa s oL

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO08-17 Sheet 1 of 2
N: 4810359 E: 533768 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 4, 2017 WATER LEVEL TPC ELEVATION
S 'C_) d SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é o) i E g E§ : SIO : 1?0 : 1?0 : 2?0
T IE — < - T IS EE =
[ S STRATA DESCRIPTION Elx | E x| =5 w Wp W W
a o> < | L ol w Wi >ao| 2 & | WATER CONTENT & ATTERBERGLIMITS ~ F——6——
o m E <§f o % = |4 = < S | ovvamic cone PENETRATION TEST, BLOWS/03m ¥ REMARKS
2 8 % b Ooﬂ STANDARD PENETRATION TEST, BLOWS/0.3m ) D%%H’E%ZISN
0 J-396.5 _Tall Grass Field . o & - 10 20 30 40 50 60 70 80 90 100ar oAk L
1 TOPSOIL 400 mm B o s
1 396.1 vt | Alss| 1 (B0 6
] Loose, brown silty SAND (SP-SM) || ] 2
] - trace gravel l 3
1 - moist ‘ ‘X 200
i A SS| 2 | &4 9
] [ 4 610
13950 535/
] Stiff to very stiff, brown, sandy clay
. (CL) TILL //2 6 i(ss| 3 |20 | 15
] - trace gravel / 7
] - APL-WTPL
] ) S Wss| 4 460 | 16
] / 9 610
34 393.5 /N 10
] Compact, brown silty SAND (SP) (-~
] - some clay, trace gravel 11{[ss| 5 [380 | 138
] Y, gr 610
1 3927V 12
43 Very stiff to hard, grey, sandy clay / 13
] (CL) TILL "
] - trace gravel
E - APL-WTPL / 15
] . 460
5 %/ 16XSS 6 |20 | 17
] 17
E 2
7] >
] /( 19
6 _; / 20
] _ 460
; < |2 >< ss| 7 460 | 5
] / 22
7 4 23]
] 7 | aa-
E %/ 25
] i 480
8 j‘/ 26 x SS| 8 610 23
] 4 27
7 /(( 28+
0 ] 7 ¥ | 294
] /Q/ 30
1 ] 460
__ ? 31 >< ss| 9 | 468 | 35
] 32
10- , £
Continued Next Page O Field Vane Test, kPa

O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHO8-17 Sheet 2 of 2

N: 4810359 E: 533 768

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 4, 2017 WATER LEVEL TPC ELEVATION

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5|0 I(I)O 1?0 Z(I)O
' | ' | ' | ' |
W w
WATER CONTENT & ATTERBERG LIMITS o

)
)

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL
DEPTH (ft)

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS

TYPE
NUMBER

STANDARD PENETRATION TEST, BLOWS/0.3 @ | GRAINSIZE
' m DISTRIBUTION

TCR(%) / SCR(%
N-VALUE
OR RQD(%)

RECOVERY (mm

)
%
A
n

(%)
10 20 30 40 50 60 70 80 90 1005r sA s1 CL

N
—
(e

SS|10 32

p—
p—

p—
(]

ERIRN RN

[o)}
—
(e}

383.7 4

END OF BOREHOLE
approximately 12.8 m below 43
existing grade. 44

o
w
|

Water noted in open borehole
approximately 8.8 m below existing 46

grade. 47

v by b b b b b b b b b b g b by a g
N
N
|

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH09-17 Sheet 1 of 2
N: 4810232 E: 533 835 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 3, 2017 WATER LEVEL May 18,2017 TPC ELEVATION ______ 401.55
.- SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
|3 S|%|e - _ s
Il e~ oYz E ) y T y T y T f 1
E| <€ STRATA DESCRIPTION Sl | F | S8 ws Wp W W
o o= < | W o w L >o|2 & | WATER CONTENT & ATTERBERGLIMITS ~ F——6——
0| g E <§f o % = |4 = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8 % Z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 | 400.7| Farm Field . 0 Zr 10 20 30 40 50 60 70 80 90 100gg si°k o
1 400.4| TOPSOIL 250 mm L 580 B =
_: Firm, brown, sandy clay (CL) TILL / 1A)ss| 1 610 4
] - trace gravel % 2
] - APL 3
1 / Ss| 2 [460 | ¢
] 7/ 4 - 610
1391 £ s
] - very stiff /
] 6llss|3 210 | 18
2 é ; 610
] 8
7 530
: %/ o _X ss| 4 |28 | 13
1 Compact, brown to grey SAND R 180
B (SP) 11}{SS| 5 510 16
] - trace gravel 12
4 _: - moist to wet 13
] 14
3 396.1 s
. Very stiff, grey, sandy clay (CL) //
5] TILL % 16}|SS| 6 % 17 5 20 47 28
] - trace gravel / 17
. - APL ?/ 18
E / 19
6 _: 7/ 20
] = i 480
] 21 X SS| 7 610 18
] /“/ 22
7 — /{} 23
1 / 24
E % 25
] _ 510
5 ) 26><ss 8 |40 | 22
] 4 27
7] / 28
] 7‘/ 29-
9930158 2 |30
] - hard
i : / 314[ss| 9 [ 280 | 28
7] % 610
] 32
10 :
Continued Next Page O Field Vane Test, kPa

O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH09-17 Sheet 2 of 2

N: 4810232 E: 533 835

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 5, 2017 WATER LEVEL May 18, 2017 TPC ELEVATION 401.55

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5|0 I(I)O 1?0 Z(I)O
' | ' | ' | ' |
W w
WATER CONTENT & ATTERBERG LIMITS o

)
)

STRATA DESCRIPTION

DEPTH (ft)

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL

REMARKS
&

TYPE
NUMBER

STANDARD PENETRATION TEST, BLOWS/0.3 @ | GRAINSIZE
' m DISTRIBUTION

TCR(%) / SCR(%
N-VALUE
OR RQD(%)

RECOVERY (mm

W
o
S
2

(%)
10 20 30 40 50 60 70 80 90 1005r sA s1 CL

p—
<
D
|
G
|

N
N
(=)

SS|10 31

o
[
IN
w W
S W
|
——

(o)
—
S

p—
(]

ERIRN TR

[o)}
—
S

387.9 42

END OF BOREHOLE
approximately 12.8 m below 43
existing grade. 44

o
w
|

Water noted in open borehole at
approximately 11.0 m below 46
existing grade. 50 mm monitoring 47
well installed in borehole screened
from approximately 10.7 mto 12.2
m below existing grade. 49

Water measured at 10.1 m below
existing grade on May 18, 2017.

v by b b b b b b b b b b g b by a g
N
N
|

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH10-17 Sheet 1 of 1
N: 4810613 E: 533 351 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterlo ntari DATUM
DATES: BORING May 1, 2017 WATER LEVEL TPC ELEVATION
= | o SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
g3 SlEle == N R E
Il E~ i Wz E %{ _ } | } : } ! } |
E| <€ STRATA DESCRIPTION x| F x| SE LT Wp WM
a o> < | L &l w W E 3| DO | WATER CONTENT & ATTERBERGLIMITS  F—&—
0| g E <§f o % = |4 = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8 % Z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 J396.9] Grass . o He 10 20 30 40 50 60 70 80 90 100ar oAk L
] TOPSOIL 300 mm R B =
] Firm, brown silty CLAY (CL-ML) 610
1 396.1| - trace sand and gravel y 2
1 - APL 2L .
1+ \ ) l] 3 ss| 2 [360 | 16
] Compact, brown silty SAND M { 4 610
1 395.4| (SP-SM) Mk 5
1 - trace clay /
] - moist 6 |ss| 3 [ 200 | 2
2 - /( x 610
] Very stiff to hard, brown, sandy / 7
_I clay (CL) TILL 8 -
] - trace gravel ?/ ss| 4 [ 230 | 28
] _ / 9 + 610
1 APL
343939 __ _ _ _ __________ /N 10
] - stiff, grey
] - WTPL Q/ II-XSS 5 % 9
1 393.3 12
E END OF BOREHOLE
4 approximately 3.7 m below existing 13
] grade. 14
7] 15
. Borehole open and dry upon
5] completion of drilling. 161
] 17
-j 18-
] 19-
67 20
B 21
1 22
7 23
] 24-
E 25
g 26
] 27
7] 28
] 29 -
9 -
] 30
] 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH11-17 Sheet 1 of 1
N: 4810463 E: 533 406 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING WATER LEVEL  May 17, 2017 TPC ELEVATION _____397.13
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
Tl 3 o] '-'EJ 5 == .50 100 150 200
I |: — D— _I I E e_/ - T | T | T | T I
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
o == « |W || wlw]|> 8 D g | WATER CONTENT & ATTERBERG LIMITS ——e—
wo| o |E|YW e |o|lx 2
0| m k= <§f o > | = W = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8 % z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 | 396.3| Grass . o wpe 10 20 30 40 50 60 70 80 90 100ar oAk L
1 \TOPSOIL 275 mm A o $
] S : /7R (BN
b tiff to very stiff, brown, sandy clay 610
1 395.5| (CL) TILL 2
] I trace gravel | 3 4
13 t APL-WTPL i ss|2 | 460 | 23
] V- 4 610
] - hard /
7] 5
] >0 s —>< ss| 3 [210 | 29
] 610
2 / ;
13%40 __ __ ‘/
1 - very stiff, grey / 8
p 460
: % 0 SS| 4 |50 | 10
3 / 10
1 i 610
] ;/; 11 >< ss|s |80 1
] 12
4] 7
E /a/ 14
E / 15
] - 150
5 ? 16><ss 6 [130] 25
iy 17
] % ¥ 18
] Z
6 390.2 > |20
] Compact, brown SAND (SP) 460
] - trace grey clay 2140881 7 |10 | 23
1 389.6 \- Moist y 22
7] END OF BOREHOLE 23
E approximately 6.7 m below existing
b grade. 24
] 25
] Borehole open and dry upon 26
8 E completion of drilling. 50 mm
. monitoring well installed in 277
] borehole screened from 28
E approximately 4.0 m to 5.5 m below 29}
9 existing grade. 30
_: Water measured at 5.46 m below 31
1 existing grade on May 17, 2017 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHI2-17 Sheet 1 of 1
N: 4810421 E: 533 565 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 4, 2017 WATER LEVEL TPC ELEVATION
. SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E % g E g E§ : 5|0 : l(I)O : 1?0 : 2(|)0
Il E~ I £l T T T 1
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
o | =~ < (W |2 | w|wl|> 8 O &5 | WATER CONTENT & ATTERBERG LIMITS ~ F——6——
W g E(Y|a|alxl G
Ol m k= <§f o > =43 < & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m V| REMARKS
2 8 % z Ooﬂ STANDARD PENETRATION TEST, BLOWS/0.3m ° D%%H’E%ZISN
0 ] 406.3| Grass . o Zr 10 20 30 40 50 60 70 80 90 100ar oAk L
] TOPSOIL 300 mm = S i
] Firm, brown, sandy clay (CL) TILL / 610
] - trace gravel /4 2
E - APL-WTPL 3
17 Ss| 2 |60 | s
] 4 - 610
1 404.7 ?/ 5
] Loose to compact, brown, silty sand |." .
) _: (SM) TILL _"5'_ 6 1{|SS| 3 % 9 11 49 28 12
] - trace gravel 47 7
] - wet to moist s g
. S I 460
] X 0 _x SS| 4 610 14
E Stiff, brown, sandy clay (CL) TILL / 430
E - trace to some gravel /( HA{ISS| 5 | | 16
] - APL / 12
4 5 13
4 | 14
] ;/ 15
] (7 - 310
5] 16 x SS| 6 10 15
: |1
] /{; 18-
] 19
67 ? 20
] / 21 —>< ss| 7 |01 13
] END OF BOREHOLE
7] approximately 6.7 m below existing 23
1 grade. 24
E 251
] Borehole open and dry upon
8 - completion of drilling. 26
] 27
7 28
0 ] 29+
] 30
1 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH13-17 Sheet 1 of 1
N: 4810290 E: 533579 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 4, 2017 WATER LEVEL TPC ELEVATION
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
1 2 o = — 50 100 150 200
E|G 2 |w|E E Y S R
T =~ - | T 1= —
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
o == « |W || wlw]|> 8 D & | WATER CONTENT & ATTERBERG LIMITS ——e—
L IilJ Y | = L o | m|x _
0| m k= <§f o > | = W = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8% z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 | 396.5 _Tall Grass . N HE 10 20 30 40 50 60 70 80 90 100ar oAk L
139631 TOPSOIL 150 mm = v 510 ¥
] Stiff, brown silty CLAY (ML-CL), ? LSS 15| 3
] TILL 2
_I - trace gravel / 3
1 . 410
] - moist ?/ 4 SS| 2 610 9
13040 5
] - tiff
] e / 6/ss| 3 |20 | o
2 % 610
1 3942 £ |7
b Very stiff to hard, grey, sandy clay 8
] (ML-CL) TILL g o JISS| 4 |10 | 12
] - trace gravel v
3 _: - APL / - 10
] | 430
] //Z 11 >< ss| 5 |80 | 22
] ?/ 12
4 (7 137
E /a/ 14
E 7 15
] _ 430
. <) 16><ss 6 (430 g
] /72y
] % 18
] Z
67 //Z 20
] 21—>< ss| 7 % 22
1 389.8 bt 23
] END OF BOREHOLE
7] approximately 6.7 m below existing 23
1 grade. 24
E . 25
] Water noted in open borehole
8 - approximately 3.0 m below existing 26
1 grade. 27
7 28
0 ] 29+
] 30
1 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH14-17 Sheet 1 of 1
N: 4810145 E: 533 735 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 35, 2017 WATER LEVEL TPC ELEVATION
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— @) —
£ % T o E X } i } 1 } 10 } 20
I | E~ i £l T T T 1
E| <€ STRATA DESCRIPTION Sl | F x| EX| L Wp W W
a |5 < |w | [ w|w|>3| DF | WATERCONTENT 8 ATTERBERG LIMITS ~ F—6——1
w |y gl lElB|la|alxl 25 REMARKS
o g k= <§£ > % w = < (¢ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ A
Q\ 1
z 8 g =z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 J406.1| _Bean Farm Field N HE 10 20 30 40 50 60 70 80 90 100ar oAk L
N 0 5
1-465-6,TOPSOIL 150 mm =
] , 5 1ss| 1 |40] ¢
b Loose to compact, brown, silty sand | . * 610
] (SM) TILL “ 2
] - trace to gravel -2, 3
1 . e 130
. - moist a 4 _X SS| 2 610 4
] 5,
7] s 5
] ar
] 6/ss| 3 |12 | 29
2 -2 610
] ﬂ 7
. el |87 250
] ﬂ o SS| 4 =0 23 9 53 24 14
3 3 403.0 "y 10
1 Compact, brown, SAND (SP-SM) |+, 120
R - trace to some silt . 11-)SS| 5 510 29
] - damp . 12
4 _: 13
1 144
E 15
5] 16—x ss| 6 | 200 | 24
1 17
-j 18-
] 19
6 . 20
] - moist to wet
] 210ss| 7 |80 | 24
] END OF BOREHOLE
7] approximately 6.7 m below existing 23
1 grade. 24
E Borehole open and dry upon 259
8 - completion of drilling. 26+
] 27
7 28 -
0 ] 29
] 30
_' 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BHI15-17 Sheet 1 of 1
N: 4810 605 E: 533 246 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 1, 2017 WATER LEVEL TPC ELEVATION
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— @) —
E 5 i E £ E§ : SIO : 1?0 : 1?0 : 2?0
—_ - = —
L|&%¢E STRATADESCRIPTION  [Z |z | B v| EEILE W w W
o a =~ « |W || wlw]|> @ | D | WATER CONTENT & ATTERBERG LIMITS ——e—
wo| E|8|a|a|lxl 25 REMARKS
o g k= <§t o > = | U3 < (¢ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ A
2 8 % z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 ] 395.1 Grass . o wpe 10 20 30 40 50 60 70 80 90 100ar oAk L
1 TOPSOIL 125 mm A 560 $
_: Firm, brown, sandy clay (CL) TILL / 19)8s| 1 610 4
1 394 3| - trace gravel 2
] - APL | 3
) e 460
E - hard g 4 _X S8 2 610 23
13936 £l | s
] - grey /
] | 560
5 ] / 6 >< Ss| 3 |20 | 23
] / 7
. ) S Wss| 4 | 250 | 15
] / 9 610
1 Loose, grey, SAND (SP) R 360
5 - trace gravel and silt Y [ 114}|SS| 5 <0l 7
] - wet N 12
4 | 13
] el | 144
E |18
] . 460
5] i 16 XSS 6 610 7
] 17
- -j:'_'._-. 18
1 389.3 19-
6 Very stiff, grey, sandy clay (CL) //
] TILL 20
B - trace gravel / 21 _X ss| 7 % 2
- B END OF BOREHOLE
] approximately 6.7 m below existing 23
] grade. 24
E 25
. Water noted in open borehole
8 1 approximately 3.4 m below existing 26
] grade. 271
7 28
0 ] 29
] 30
1 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH16-17 Sheet 1 of 1

N: 4810398 E: 533 327

CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line DATUM
DATES: BORING May 1, 2017 WATER LEVEL TPC ELEVATION
- d UNDRAINED SHEAR STRENGTH (kPa)
gl 2 S F= — 50 100 150 200
Elo 2 |w|E E Y S R
T =~ < 4 T [S E’ —
= < E STRATA DESCRIPTION Elx|E x| = w X Wp W W
o == « |W || wlw]|> 8 D & | WATER CONTENT & ATTERBERG LIMITS ——e—
L w ylE|lY |l ||l |
oo k= <§f o > = | U = < S | ovvamic cone PENETRATION TEST, BLOWS/03m ¥ REMARKS
2 Q\o 1
= GRAIN SIZE
z 8 % pd Oot STANDARD PENETRATION TEST, BLOWS/0.3m o R
0 J392.0| Grass . o Zr 10 20 30 40 50 60 70 80 90 100ar oAk L
] FILL: topsoil 100 mm o i
] - 1 360 9
b FILL: brown, silty clay 610
] - some sand and rootlets 2
] - moist 3
17 - brown, sandy silty clay % 4 0 16 66 18
] 4
1 - trace rootlets
] - wet ¥ls
] 410 2
2 >< 610
1 Firm, brown, sandy clay (CL) TILL
3 y clay (CL) / 360 |
] - trace gravel % 10
] - WTPL
32 ?
] - stiff
] 300
E 4 >< 610 | 21
E END OF BOREHOLE
4 approximately 3.7 m below existing
] grade.
1 Water noted in open borehole
5] approximately 1.5 m below existing
] grade.
6
7
8
9
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




BOREHOLE RECORD BH17-17 Sheet 1 of 1
N: 4810207 E: 533 536 -
CLIENT City of Waterloo PROJECT No. 161413446
LOCATION __Erb Street and Wilmot Line, Waterloo, Ontari DATUM
DATES: BORING May 8, 2017 WATER LEVEL May 17,2017 TPC ELEVATION ______ 397.22
| = 'C_) o SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E 5 i E g E§ : SIO : 1?0 : 1?0 : 2?0
T =~ < — T 1= E’ =
E| <E STRATA DESCRIPTION A= v | SE LT W WM
a o> < | L ol w Wi >a| 2 & | WATER CONTENT & ATTERBERG LIMITS ~ F—6——
0| g E <§f o % = |4 = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
2 8 % z Oot STANDARD PENETRATION TEST, BLOWS/0.3m ° Dg}g‘ggﬁgl\‘
0 J-396.3| Bean Farm Field N HE 10 20 30 40 50 60 70 80 90 100ar oAk L
1 TOPSOIL 400 mm B v 3 $
13959 | iAlissf 1 |28 s
7 Loose to compact, brown, silty sand |." . 2
] (SM) TILL < 3
14 - some clay and gravel K T 230
] -~ wet p A 4 4 SS| 2 €0 15
1 394.8 e 5
] Stiff to very stiff, brown, sandy silty / 360
)] clay (CL-ML) TILL % 6 H(SS| 3 | 510 | 2!
1 3940 - trace gravel 7
T MAPLWIPL s
7 330
: - grey % 0 _X S|4 50| Y
3 / 10
] ;?ZZ II-XSS 5 % 11 4 27 49 20
] 12
4] 7
] /( 144
43917
E - hard / 15
5] & 16j/ss| 6 |8 | 18
1 391.1 17
] END OF BOREHOLE
] approximately 5.2 m below existing 18
] grade. 194
6 , 20
1 Water noted in open borehole
] approximately 3.4 m below existing 21+
] grade. 50 mm monitoring well 22
7 _: installed in borehole screened from 23]
] approximately 3.0 m to 4.6 m below
] existing grade. 24
] 25
] Water measured at 1.1 m below 264
8 existing grade on May 17, 2017.
] 27
7 28 -
] 29 -
9 —
] 30
_' 31
] 32
10

O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




@& CH2MHILL
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RECORD OF MONITORING WELL.:

MW04-1

Location Coordinates:

Northing: 4810274 m

Easting 533713 m

DATEDRILLED:

LOCATION. City of Waterloo. Scoped Subwatershed Study (307 & 314)

January 14, 2004

LOGGEDS8Y: 8 Neck

DRILLER  Atcost Soil Drilling Inc.

TOP OFPIPE:

392.356

MOE WELL TAG #
GROUND ELEVATION:

A005260

masl 391.70 mas!

DRILLING METHOD: CME 85 with 0.2-m dia. HSA

MONITORING WELL
SAMPLES '6 DETAILS
—_ = {mast)
oepTH | € g SOIL  DESCRIPTION S| Etev.
= 3 < e e
[+ C
{mbgs) :”: % % E DEPTH © DROGANIC VAPOUR READINGS PID (ppm)
§ E ‘171 frbgs)
o 9 25 50 75 100
Topsoil (OLJOH): Dark brown topsail, silt with fine sand, rootlets et K] a] Cement seal at
ooz ¥ | surface fo secure
etatatetod s ©| steel protective
SILT with Sand {ML): SILT with fine sand, trace clay, moist, soft. 49 casing (above
0.46(ss 1] 3 ground)
Bentonite gravel seal
i —
AUGER .
A - —~ =
- SILT with Clay (CL/ML): Dark brown to black SILT with clay, P 1A
moist, soft, small, crange oxidation spots, trace fine sand 1
\Groundwater measured al 0.905 mbgs on Jan. 19/04. . _ ¢ =
r— 1 (o Groundwater measured at 0.93 mbgs on Jan.23/04. o ﬁ 4 ,P
0.28/S52) 5 M // | silica sandpack No. 1
’ k .} 81 mm-dia Schedule
e a4 | 40 PVC well riser
Silty SAND (SM); Silty SAND, light brawn, moist becoming wet at .| pire
i 1.8 mbgs, soft; at 2.0 mbgs Increasing pebbles, trace fine gravel, at

IGER

038553

555

0.38

0.61

14

2.13 mbgs trace coarse gravel, trace clay.

ILT (ML): Grey SILT trace fine sand and clay, maist, soft
becoming firm, trace clasts; at 2.75 mhgs brown silt, trace clay and
fine sand, moist {(coarse sand with pebbles found in tip of split
spoon).

SILT TILL (ML): Grey SILT TILL, trace clay and fine sand, trace
clasts, damp, grey throughout, firm.

~

A LAY NN
W WL N L W N N
B ANRNA N AN S

ATANAVANA AW VALY

LN
.y

Y DY
e

229

H
hals g;t
+11387.89
Yi L ; CLAYEY SILT TiLL, hard, damp, W inl3-81
trace clasts, grey, small oxidation spot noted, occasional blue clay 9 7] ,4 "
streaks, trace sand. U /*/t
%1% §
% K//V
{ ]
]
hisl
/’/H
38713 |
Borehole terminated at 4.57 mbgs. 4.57

'] 51 mm-dia. machine

| Schedule 40 PVC
‘| well screen

-1 0.20 m-diameter
.| borehole {hollow sten-}

| drifling)

stotted (10-slot)

augers used for

CH2M HILL Canada Limited




@ CH2MHILL
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KECURU UFNMUNHURKING WELL: Mwu4-2

Location Coordinates:

Northing: 4810704 m Easting 533962 m

LOCAHON Cily of Waterloo. Scoped Subwatershed Study (307 & 314)
DATE DRILLED

January 15, 2004

LOGGEDBY. B Neck

DRILLER  Atcost Sail Drilling Inc. MOE WELL TAG #.  AQD5260

GROUND ELEVATION  377.01 masl
DRILLING METHOD:- CME 85 with 0.15-m dia. SSA

TOP OFPIPE 377.834 masl

MOMNITORING WELL
SAMPLES B DETAILS
= = maz:
pep | E g SOIL  DESCRIPTION &) eley
= 3 « BBV, p—
{mbgs) %' g_l g ) :_-% DEP IH B ORGANIC VAPOUR REACRNGS PID (ppm}
§1F |5 £ | e
o w 25 50 75 100
Topsoil (QLIQH): Grassy surface, dark brown topseil, sandy silt It 8 Cement seal at
trace clay, roollets, organics, trace pehbles, moist. (=== "| surface
i —o = |376.81
=] Sandy SILT (MLY: Sandy SILT frace clay, moist, solt, brown 1T]o.20
0.30[ss’1| 7
. AL 37662
- 4 Groundwater meagured at 0.39 mbgs on Jao 23/04 _ _ . _ _ _ _{ {1039
) Groundwater measwed al 04 mbgs onJan 19/04. |+ . 37460-61 Bentonite gravel seal
duce
G 376.25 _
- = SILT with Sand {ML}); Light brown SILT with fine sand, maisl, soft; 0.76 * | Silica sandpack No 1
. al 2.59 mbgs wet, dark brown with sand with gravel Ll
; L 1] '] 51 mm-dia. machine
- - .| slotted {10-slot)
0.3 1882 14 I - | Schedule 40 PVC
e -3 well screen
RN 51 mm-dia. Schedule
b P 140 PVC well riser
AUBER 37549 | pipe
CLAYEY SILY TILL (CL/ML): CLAYEY SILT TILL, firm, tan sz
moltling, clasts, nwist to damp, with sand, trace gravel, '/ 1
. ] /L’ 5|
: - i P
I 036553 8 f r" E
2 N . /ﬁ/ i~
‘Ll .- '} 0.15 m-diameter
g be I=1 . - | borehole (solid stem
: ¢ k .| augers used for
i i driling)
As above, tan motiling. damp, race small clasts, trace fine sand. # 4 -
L4
//,
i
] L/ /:V
A
s o
e ] ¥
I AUGER L,t
- L L
! As above. brown throughout, soft to firm, trace fine to medium 3 j/ 4/
graned sand q
L // 11
; %
! 0sslsss| 6 Y
iy
1 M
( R fifty!
ﬁUGE*( 7 /:
L -7 ¥
- As above, dark brown, soft to fim, large clasts, trace gravel ;/ A
U
- 21585
- 4 /4 LY Sitica sand No. 1
] 1 U base
b
041 S_SG 9 t ,’P Bentonite gravel seal
L £ f3ly at bottom of borehole.
: )
: %
! e Pglglg
AUGER ’:: i :
i 25 As sbove, trace fine to medium sand. 1 :/t 'l
; A//w ’/,
) 1
057{5s7| 9 ‘/E g4
5 e I} j’
T 1
% 71.
Borehole terminated at 5.18 mbgs 5.18

CH2M HILL Canada Limited




2/5/0:

'J CGi
==

i RECORD OFMONITORING WELL: MWO04-3
c I I2I u " l l LL Location Coordinates:
i
Northing: 4810260 m Easting 534063 m
LOCATION. City of Waterloo® Scoped Subwatershed Study (307 & 314) DRILLER:  Alcost Soil Drilling Inc MOE WELL TAG # AGO5250
DATEDRILLED: January 15, 2004 TOP OFPIPE 392.225 masl GROUND ELEVATION:  391.520 masl
LOGGEDBY: B Neck DRILLING METHOD: CME 85 with 0.15-m dia. SSA
MONITORING WELL
SAMPLES ‘6 il DETAILS
. P c ma)
pEPTH | E g SOIL  DESCRIPTION & ey
E 3 < IR — e g
({mbgs) g \é-' E E DEPTH @ ORGAMIC VAPOUR READINGS PIO (ppm)
8 - - = {mbany
9 o %
4 @ 2 50 75 100
Topsoil {OLIOH): Grassy surface, dark brown topsoil, sandy silt ettt} X7 A Cement seal at
trace clay, rootlets, organics, moist, loose wlateieted o | surface to secure
s - —~——139132 '3 @ | steel protective
- Sandy SILT (ML): Sandy SILT with clay, moist, soft, dark brown. -[1]o.20 491 casing (above
0.46 §S 113 ground)
. Benlonite gravel seal
AHUGER
_ 300 50 Silica sandpack No 1
0.57|Ss 2| 3 | CLAYEY SILT TILL (GLJML): Brown to light grey CLAYEY SILT 102 i VA
B TILL, trace fine sand speckled with tan mottling, moist, very soft M3g0.33 B
| 3 \Groundwater measured at 1.195 mbgs on_Jan. 19/04. _'UH 120 |l |} y
o 1 11390.18 _
s =] \Groundwater measured at 1.3 mbgson Jan.23/04. v § f { 1134 N
JGER 51 mm-dia. Schedule
e = 39000 | 14 40 PVC well riser
) Sandy SILT (ML); Sandy SILT, trace clay, sporadic small pockets 152 3 pipe
[ (<0.10 m thick) of peat and organics with silt, black, decomposition EX 51 mm-dia. machine
adour noted, wet 13 . - | slotted (10-slat)
E Schedule 40 PVC
: t1 111389 69 E
CLAYEY SILT TILL (CUML]: Brown to light grey CLAYEY SILT 183 5[ el sereen
TILL, with fine sand, light tan mottiing, moist, very soft. f =
- 2 g 43 ] 0.15 mdiameter
| borehole (sofid stem
s 19 | augers used for
M 38923 =R drilling)
i Unknown stratigraphy (sample unrecoverable). Inside of split spoon 229 £ —g t
3 wet when retrieved. H
I o03fss4] 13
|
38862
UgeR | CLAYEY SILTTILL (CUML); CLAYEY SILT TILL, trace sand, 2.90
- 3 ;58 grey to brown in colour, some tan mottling, damp, firm. ¢
.
L B F//
St |
i 0.43[sss| 12 g ﬂ/
; &
- z // /,
pd 7
i o %
] AUGER A 38774
S5 : Sandy SILT trace clay, damp, brown, fine A 3.81
grained. firm
- 4
L
o [ ] J M
Li]ri]1}386.95
- SILT : CLAYEY SILT TILL, trace sand, ? 11457 Bentonite gravel seal
brown, trace small clasts, damp, firm, hard. Mririn at bottom of borehole.|
o A
MY /C
0.615S7 9%9%
. //
- 5 M
oy 386,34
Borehole terminated at 5.18 mbgs. 5.1

y2 12

g,

CH2M HILL Canada Limited




wf CH2MVIHILL

RECORD OF MONITORING WELL.:

Location Coordinates:

Northing* 4310459 m

Easting 533186 m

MWo04-4

LOCATION: City of Waterloo: Scoped Subwatershed Study (307 & 314}

DATEDRILLED

LOGGEDBY. B Neck

January 16, 2004

DRILLER:
TOP OFPIPE:
DRILLING METHOD. CME 85 wath 0.15 mdin. SSA

Atcost Soif Drilling Inc

395.329

masl

MOE WELL TAG #
GROUND ELEVATION.

A005260

394.5 mas!

DYMW2 122843.GPJ CG&S.GDT 2/5/04

AP MONITORING WELL
SAMPLES '6 DETAILS
- 9 ()
T g SOIL  DESCRIPTION & :
neptH | E 5 ES O < | EEV. =
(mbgs) 5 g ; ) DEPTH B ORGANI YAFCLR READIGS PIO [ppm)
> =
et iy £ tmegn}
3 & w
14 ) 5 0 s 100
Tansoil (OL{OH): Dark brown tupsod, silt with fine sand, roctlets L2222 N 1 ’-"6 Cement seal at
‘ Pieateriart surface
[C-22 2 . AT RN
Sandy SILT (ML). Brovm sandy SILT with clay, tan motting. moist  Ja4441] | 1020 -] }2% baol X
Yo wet, very soft : Hih 394 26 i
{Groundwater measured at 0.245 mbgs gn Jan. 1904, __ - } A1H 1o.25 Bentonite gravel seal
'Groundv.ater measured at 0.25 mbgs on Jane2301, _ T 7 3945-25
r 0.2
L 1} Siiea sandpack No 1
As above, wel ’ .‘

! AL 181 mmedia Schedute
<. 40 PVC well nser
|| fewe

1]z92 98 T
i CLAYEY SILT TILL (CLIML); Grey with brawn CLAYEY SILT TILL 411141152 B E 51 mm-dia. machine
trace sand, wet, very solt <[, { stotted {10-slot)
qq ¥ NER Schedule 40 PVC
1%9% = welf screen
/d//ﬁt i
/j A PR o= SR
/ RO RS
- 2 i f A =
” =1 {015 m-diameler
39237 .-t . | borehole (sofid stem
. Silty SAND {SM); Brown, silty SAND trace clay, moisl ta wet. 11213 . - | augers used for
= i e
|, B
As above with pebbles L =
H-
[ B
[ -
| B
- 4 | 7 E :
[ v if ez | 1§~
. CLAYEY SILT TILL (CLIML); CLAYEY SILT TILL, with coarse I 4.27 3.
f : sand, soft to finn, grey to dark brown, moist. ¢hgbel {3
i t /jx $51 RE
.93 =
[ Borehole terminated at 4 57 mbgs. 4.57

CH2M HILL Canada Limited




; E RECORD OF BOREHOLE: BH04-1
c I IZI u " "LL Location Coordinates:
Northing: 4810084 m Easting 533789 m
LOCATION' City of Waterloo® Scoped Subwatershed Study (307 & 314) DRILLER: Atcost Soil Drilling Inc MOE WELL TAG #
DATEDRILLED: January 14, 2004 TOP OFPIPE masl GROUND ELEVATION:  400.492 masl
LOGGEDBY: B.Neck DRILLING METHOD: CME 85 with 0 15-m dia. SSA
SAMPLES - MON'B?E?%I?SWELL
— 9 {erasl)
DEPTH | E s SOIL  DESCRIPTION ‘; ELEV .
(mbgs) g g ; ; DEPTH B ORGAMIC VAPOUR READINGS PID (ppm)
§ 't E g imbys)
14 w 5 50 5 104
Topsoil (QLJOH). Corn stubble at surface, dark brown topsail, ittt Bentonite gravel seal
sandy stlt, rootlets, soft. ittt at top of barehale
043fsS1] 2 EE: e
b~ s i e
|-~~~ -1400.03
. Sandy SILY (ML); Sandy SILT, brown to dark brown, soft, trace -[]30 46
b rootlets, occasional worm holes, moist. 11
AUGER
I o 1
: ! 399.52 Backfilled with cl
~ ! 045)55 2 SILT TILL {ML): SILT TILL with clasts, firm, brown, damp, trace 41097 a:;erlcum‘r'::_;s ean
- 12 sand 1ag%s
11111399 32
CLAYEY SILT TILL (CL/ML): CLAYEY SILT TILL, hard, damp, tan #2118l
5 moltling, grey to brown, trace gravel [ j A
AUGER
1 1 p
( As above, brown with tan molttling, some grey. arange oxidation at t 1
approximately 1.63 mbgs 1A
3 061|SS 3| 27 * j g
- 2 As above, at 1 94 mhgs, trace medium gravel, some orange 1 ,[j
e oxidation spots, trace medium sand pockets ,/ 4)
3 AUGER ’d
s As above with clasts ///
X > r/ V/ K
i 0.61[584 | 30 g
o Becoming dark brown at 2.69 mbgs, trace coarsa sand pockels ’ U
= (black), small orange oxidalion spats, damp f g g %
o il
I AUGER I j
1 Yl 0.15-m diameter
As above, some blue clay streaks, damp, hard, some small /P borehole (solid stem
oxidation spats at 3,05 mbgs ,: p :J augers used for
e . 4 drilling)
| 0.61[SS5] 21 f F/
o Bghaly
M J
| = i
AUGER i
Do /; A :’
L— 4 ///// V1
% j H
. et
/A 1 ;»
AJ .
e
i As above, dark brown, damp, hard. A Bentanite gravel seal
I/ / H at bottom of borehole.
| U
061[857’ ftq ;/EJ
| M g ﬂ
~ 5 2919%8%
2 A / /t
j M
A % 4’ /j
As above, trace medium gravel, damp. 1 £ ,V ]
e
' p 1 f %
% 0.611€ f /,/// A
~ j’/ jzj
- 6 Borehale terminated at 5.94 mbgs. 594
]
O
8
o

CH2M HILL Canada Limited




« CH2MHILL

RECORD OF BOREHOLE: BH04-2

Location Coordinates:

Morthing: 4810005 m Fasting. 533530 m

LOCATION City of Waterloo Scoped Subwatershed Study (307 & 314)

DATEDRILLED

January 14, 2004

LOGGEDBY. B.Neck

DRILLER.
TQOP OFPIPE:

Atcost Soil Drilling Inc. MOE WELL TAG #

GROUND ELEVATION
DRILLING METHOD: CME 85 with {} 15-m dia SSA

masl 396.576 masl

MOMITORING WELL
SAMRLES 5 ot DETAILS
- pr) maz.
pepTH | E = SOl DESCRIPTION & ey
= g < T
{mbys) «g w ; = DEPIH @ ORGAMC YAPOUR AEADINGS I {ppm)
8 ’t : E {menp)
ke a. (%)
o w 25 L] 15 Vo0
Topsoil (OL/QH): Com stubble at surface, dark brown topsoil, ot Bentonite gravel seal
sandy silt, rootlels, soft, reotlets. [~ =22 10098 at top of borehole
i os3lss 1l s Sandy SILT (ML): Sandy SILT, brown, scft, trace pebbles damp {la20
“ o)
AUGER
L I 395,54 Backfilled with clean
057|S$2| 3 |"PEAT [QLIQH], Pocket of PEAT and organics with sand and s, |-Aa-aac} 1.04 auger cutbngs.
8 {ack to dark brown, soft. moist - 3951
%mﬁ %:E SILT iS_W:gﬁIz Reddish brown SAND and SILT trace 114
lay, moist, sof 11139533 N
,‘l‘)‘é'g! : Sandy SILT, lrace clay, brown. soft, trace [ | 125
pebibles, moist, 3985.06
| B CLAYEY SILT TILL (CL/ML); CLAYEY SILT TILL, clasts, trace A Lr1AT1 52
coarse gravel, damgp to maist, firm to hard,lan mottling, grey 1o LYY » #,
brown in colour )
056{ss 3| 13 114 §,
V
- 2 ' K/ L///
4
1 Avcek v ’t’
- et 11 14
. ’ }/ A &
| 061]ss4| 18 5 N
L
As ahavu, at 2 64 mbgs a pocket of black and tan medium o coarse [ V141 |
. sand b J W
L e L/
IR AUGER 4
1 ] V 0.15-m diameter
! t/ L borehole (solid stem
i %0%0%8% augers used for
XS ) ) j ¢930ql driling)
0.51}555| 14 As above with a thin orange oxidation layer at 3.28 mbgs. No Y
3 Y maottling below 3.28 mbgs, maist, fewer clasts, hard, dark brown BgRebghs
e i)
A A o b M 4141
BRIUN s above with thin orange oxidation layer. }, /A
re=) it >
2 Z)58%
L 4 9’5 ﬁ’f
Split spoon refusal at 4.18 mbgs (likely a boulder). Auger to 4.57 Pylhgte
mbgs behesq
! ]
hefak
4 1
i o fqly 4:]
sl y 1] /(r
! Qoo gruhgly .
L L1 Bentonite grave! seal
s § ¢ al botlom of borehale
| Ll %0485 KT
0.61]€ Silty SAND {SM); Sty SAND, b(o‘\;m. hard, ﬁge to medium 14 31
. taxtured, grey to black coarsa sand pockets, damp, pact to ;‘.QJSL_1
- 5 lense, trace clay. 41498
: Sandy SILT TILL, lrace clay, dlasis, fim, ;’ ooy
5 zman grey moisture pockets, brown grading o dark brown, generalty |
amp 14 ’
A4
L As abave, dark brown, firm, maist to wet zona at 5.54 mbgs (25 ”"""”ﬁ
mmi-thick) 4
b4 4 = x
g nselsss | 4 o
B - 297 hae
.é ; : : Y, A .
P 3] Borehole terminated at 5.94 mbgs 5
Q
bl
o
9
2
©
o
N
-
o
I
g
gl CH2M HILL Canada Limited




@ CH2Z2MHILL
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RECORD OF BOREHOLE: BH04-3

Location Coordinates:

Northing 4810567 m Easting: 533408 m

LOCATION. City of Waterloo Scoped Subwatershed Study (307 & 314)
DATEDRILLED. January 15, 2004

LOGGEDBY: B.Neck

DRILLER: Atcost Soil Drilling Inc.

TOP OFPIPE

MOE WELL TAG #

GROUND ELEVATION:
DRILLING METHOD: CME 85 with 0.15-m dia. SSA

masl 393.962 mas!

MONITORING WELL
SAMPLES '6 DETAILS
—_ Jur} nash)
DEPTH | E 5 SOIL  DESCRIPTION ‘; ELEV.
(mbgs) 5 w ; b DEPTH @ ORGANIC VAPOUR READINGS PID (gpn)
8 !->- [ E bgs)
o o »
« @ 25 50 75 100
Topsoil {OL/OH): Dark brown topsoil layer, sandy silt, rootlets, iststet Bentonite gravel seal
soft it 393.76 at top of borehole
Sandy SILT {ML); Reddish brown sandy SILT, very soft, trace 020
0.39[8S-1| 3 | clay, organics, rootlets, moist. 1
s .
HUGER 393.20
8 CLAYEY SILT TiLL (CLML): Brown CLAYEY SILT TILL with 076
\ sand, small orange oxidation spots, damp to moist, soft to firm, /‘j
F 4 - some grey colouring throughout, small roollets, small pebbles 4 k Backfilled with clean
0sslss2| s ’ auger cuttings
F ai5hq
.
AUGE R r g
: 2
/‘/ %
! x 30216
0.51($S-3 17 ["Silty SAND (SM): Moist to wet fine silly SAND, small oxidation 1.80
: spots, compact, brown with some grey throughout, some clay, trace
r 2 gravel
- A UGET
3 0.56{854.1 18 | As above, wet, compact.
r [ 1.1
: an T TILL (ML): Sandy SILT TILL, trace clay, pebbles, 281
3 IGER brown, soft, damp to moist, trace gravel.
- GE! F 9091 |
oea YEY SILT TILL (CLMLY; CLAYEY SILT TILL with fine to b Bo — 8;,‘,2:2.3’&";.?55;15,“
- medium sand, damp, crumbly (drier than plastic limit), dark brown, y augers used for
- firm to hard F 11 drifling)
l | f
058[855 16 Wet thin fine sand layer at 3.35 mbgs. f j ,4
g "
- ! 11
- g
AUGER M
As above, minor tan mottling, firm, damp to moist, not crumbly, drier ﬁ ]
£ than plastic limit A
- 4 : H4/AV
0.36/ss6 | 11 : q F
| g
17
5 29%
Ausgla LY j
. — pglet
: LA Bentonite gravel seal
l 9 j LY at bottom of borehole
061fss7| o t/ szt
- 5 . 9 ]
= //z’vﬁ
- As above, wet thin fine sand layer at 5.11 mbgs, brawn throughout, i/
AUGER speckled with trace brown sand pockets, maist, soft to firm. A j
e As above, trace grave! and pebbles, moist ’/: A
fitiiy!
[ o61fssa| 9 MH
e A
.| /
s V//r
Ry N xlt}388.02
- 8 Borehole terminated at 5.94 mbgs 5.94

T2 128
o

s

CH2M HILL Canada Limited




DYBH2 122843.0PJ) CG&S.GDT 2/5/04

@ CH2MHILL
g

RECORD OF BOREHOLE: BHO4-4

Location Coordinates:

Notthing: 4810559 m Easling: 533814 m

LLOCATION: Cily of Watetloo. Sceped Subwatershed Study (307 &

DATEDRILLED.  January 15, 2004
LOGGEDBY: B.Neck

314) DRILLER., Alcost Soil Driling Inc.

MOE WELL TAG #

TOP OFPIPE masi GROUND ELEVATION  382.783 masl

DRILLING METHOD CME 85 with 0 15-m dia. SSA

. - MONITORING WELL
SAMPLES ’5 DETAILS
—_ har {mauy
DEPTH | E 5 SOIL  DESCRIPTION a LY
= g < ElV. ~ S R -
fmby3s) s w 2 > PEFPTH M CALGANI YRR REBIMHEES §70) [ pym)
sle | i .
a o %] kel
[ d w 5 50 15 L]
Topsoll (QLIQH); Dark brown topsoil layer, sandy silt, rootlets, Wistateti Bentonite gravel seal
L soft Sietaartent at top of borehole
L =t ot ot ot
LR t ol gt
0.36(SS 't 3 - o SO N382 48
| L Sandy SILT {ML}): Dark brown to brown sandy SILT, damp, lnose. {lo30
L As above, with fine gravel, no roollets, fine to medium grained.
F . e Backfiled with clean
030ls5.2{ 4 \/ auger cullings
N
! L >
’WGE R ilaa126 4
L Silty SAND [SM); Wet silty SAND, trace fine gravel, fine lo SFl [rs2
medium grained, brown, loose. . |
q
i 056[SS 3] §
- <
——d
3 AuGek l & 4
e N
[ As above, brown layers visible In silty sand (approx. 1 cm thick), 7
motst to wet, compact, no gravel.
0.47|SS4 ] 15
- 3 HUGER
S 0.15-m diameter
borehote (solid stem
L augers used for
L : ‘;;72.45 drilling)
0611853 | 22 | Sandy SILY {ML): Fine sandy SILT, brown, damp. firm 10 hard, [ ‘111330
[ trace fine gravel and clay.
! <
! AuGE 111378 07
Silty SAND {SM): Maist to wet silty SAND, medium lo coarse i 381
4 grained. compact lo dense, brown, trace gravel and clay 1L
0.45{556 | 24
At i
I : ) Bentonite gravel seal
at botiom of borehote|
r 045|8S7{ 35 y A
b i)
- 5 a4 Sandy SILT {ML): Sttty sand from above %g%hg into sandy SILT, 4
Lt fine to coarse sand, brown, moist, firm to , trace clay.
- = 4
AUGER
i L 3
- rats 1} 1
Lot 1114]376.84
- G Borehole tenminated at 5.94 mbgs. 594
-

CH2M HILL Canada Limited




LOGGEDBY: B Neck

E RECORD OF BOREHOLE: BH04-5
c' l2| u IH"_L Location Coordinates:
Northing: 4816042 m Easting: 534144 m
LOCATION: City of Walerloo: Scoped Subwatershed Study (307 & 314) DRILLER:  Atcost Soit Drilling inc MOE WELL TAG #
DATEDRILLED: January 15, 2004 TOP OFPIPE: masl GROUND ELEVATION' 391518 mas!

DRILLING METHOD. CME 85 with 0.15-m dia. SSA

MONITORING WELL
SAMPLES 5 DETAILS
. ] "
oEPTH | E g SOIL  DESCRIPTION 5 ey
el < < —
<
{mbgs) g g E g DEPTH @ ORGANIC VAPOUR READINGS PID (ppm)
Sl |- = g
QO n 0
x s 25 50 75 100
Topsoil {OLIOH): Com stubble al surface. Dark brown topsoil iatainiel Bentonite gravel seal
layer, fine graned sandy silt trace clay, trace gravel, some small — e 391.32 at top of borehole
rootlets, soft v 020
0.27lss 11 3 m Fine silty SAND, [race clay, lrace fine 10
i medium grained, trace fine gravel. some small rootlets, brown, ’
loose.
AUGER
As above, faint tan mottling, damp, loose
- Backfilled with clean
061/sS2] 2 auger cuttings
AUGER 300,00
RO SILT and SAND (SW-SM): Layered SILT and SAND, compact, 11 L1152
maist to damp, fine grained, brown, trace clay. y f "
iins Wel silt and sand layer from 1.69 mbgs to 1.73 mbgs. | ‘43 %
] 0.38{3s 3 13 T —},Pd
- A4
— 2 £ <3 }
¢ K
b 21+t
AUGER 7ol
jhARR=7
£ P14 11
- 11 L
056/554 | 18 Li}s} 5
: halls af;
T LU
] M 4
HUGER 4?; 14 f:
» L M
3 ] > - QAT 1 501388 47 0.15-m diameter
R Sandy SILT (ML): Fine grained sandy SILT, brown, damp, 11305 borehole (sotid stem
crumbly (drier than plastic limit), trace clay, hard. augers used for
drilling)
055[595. 27
AUGER
r- 4 - As above.
0.61]¢
Bentonite gravel seal
at bottom of borehole
0.61fs37] 21 1
] e 111
AHGER 386,19
el Silty SAND (SM): Damp sitty SAND, brown, trace clay, fine 1533
s grained, dense.
gl 0.61[ss8] 40
<1 B
s ‘1385.58
- 6 Borehole tenninated at 5,94 mbgs 5.94
]
(8] 8
-
R
o

] CH2M HILL Canada Limited




& CH2Z2MHILL
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RECORD OF BOREHOLE: BHO04-6

Location Coordinates:

Morthing: 4810142 m Easting 5334G7 m

DYBH2 122843.GPJ CGAS.GDT _2/5/04

LOCATION: City of Waterluo® Scoped Subwalershed Study (307 & 314) DRILLER.  Atcos! Sait Dnilng Inc MOE WELL TAG #
DATEDRILLEDS January 16. 2004 TOP OFPIPE: mas GROUND ELEVATION 396781 masl
LOGGEDBY: B.Neck DRILLING METHOD. CME 85 with 0.15-m dia. SSA
AP MOMITORING WELL
SAMPLES '6 . DETAILS
- S ina
PEPTH | E 5 SOIL  DESCRIPTION 5 Elev
= « ELEY s = =
{rnbigys) E, 'éf :E: 5 DEPTH 3 ORGAMT VAPDURREADR 35 90 (ppm)
s|& | = (g
& Y 12
3 “ 25 a 5 100
Toosoil {OUQH): Grassy surface, dark brown topsoll layer, sandy ek Bentande grave! seal
silt, rootlets, soft, moist to damp LI 9658 at top of borehole
[ = with €lay (MH); Brown damp to moist SILT with clay, trace 1 020
0435S 1] 2 | Sand, sof i Wb 1
: R A1)
b
4 39602
YEY SI L] : Brown CLAYEY SILT TILL, damgp, /[ 0.76
drier than plastic imit, soft lo firm, trace fine to coarse sand, small
1 ot clasts 1 A Backfilted with clean
i 045[s5'2] 12 24V auger cuttings
A r ,J/,
AUGER 4 j
: b
L LY 4
L Wel frsn 1 66 mbys to 1.71 mbgs. Fine sand fayer. g LT
0611SS 3|27 ‘]
: 19585
- 2 ; /4 J
S Wet from 2.0/ mbgs to 2 04 mbgs. Fine sand layer. L1
HUGER - ij ALY
L —‘ As above. becoming hard. fghq!
reb
! o61]5s4 ] 30 U t]304 16
SAND [SW): Fine to medium clean sand, brown, well-graded, : 262
X dense, damp, trace silt.
- 3 AUGER
[ 0.15-m diameter
As above, dry to damp. borehole (solid stem
augers used for
drilling}
0611555 2t
At ;G.E b As above, few brown and grey fine sand seams.
- 4
0.61{5561 17
L S0
L hUGE R
: As above Bentonite gravel seal
at bottom of borehole.
0.61|ss7) 19
” ' 1&
AUGL]
4 As above, medium to coarse sand.
061]s
6
-390,
Borehole terminated at 6.10 mbgs. 10

CH2M HILL Canada Limited




TABLE 841

Groundwater Elevations
Phase Il Investigation
Hergott Farm, Waterloo, ON

Reference Elevation Water Level Groundwater Elevation

Well ID Top of Pipe mbgs mAMSL
MW1-10 393.22 2.07 391.15
MW2-10 396.44 5.06 391.38
MW3-10 395.36 4.66 390.7
MW4-10 389.19 3.14 386.05
MW4-01 392.36 1.04 391.32
Notes:

mAMSL metres above mean sea level
mbgs metres below ground suiface



@ CH2MHILL

RECORD OF PIEZOMETER:

Location Coordinates:  Northing: 4810575 m

MW1-10

Easling: 533715 m

LOCATION: Hergott Farm TOP OF PIPE: 393.22 masl DRILLER: Strata Soil Sampling
DATEDRILLED: February 1, 2010 GROUND ELEVATION: 392.05 masl DRILLING METHOD: Geoprobe 7822DT w/ HSA
LOGGEDBY: J. Divell
PIEZOMETER
SAMPLES -
— 9 (mash) DETAILS O pH SCREEMING MEASUREMENT
3 € o 3 ? 8 9
DEPTH| & H < ELEV.
(ogs) | 218 |3 % |oerm
> ~ 24
§ F & I (mbgs) @ ORGANIC VAPOUR READINGS P10 {cpm)
o @ 10 20 30 40
Fill: Loose, light brown sandy silt with medium diameter 2] Concrete. Monument.
sub-angular gravel, frozen
Sandy silt and organics, dark brown/black, maist.
- 1 :
Bentonite,
- 2 Sandy Silt. Firm, brown sandy sill, fine sand, oxidalion staining,
moist, non plastic.
-3 Very moist.
- ¢ Wet, .| sand.
- S Stiff, clayey silt with saturated sand seams throughout, Interbedded. %] 10 screen, tip at 15*
bgs.
- 6
- 7
- 8
— 9
- 0 Saturated, APL
- 1
Sandy Clay: Firm to stiff, grey sandy clay, some silt, low plasticity,
morst
- 12
- 13
Clay with sand, trace silt, moist
- 14
— 15

End of Borehole at 15’ bgs

DOW MW (FT) 398761.GPJ CG&S.GOT 2/12/10

CH2M HILL Canada Limited

Page 1 of 1




RECORD OF

PIEZOMETER: MW2-10

@ CH 2 M H ' LL Location Coordinates: Northing 4810601 m  Easting: 533655 m

LOCATION: Hergott Farm TOP OF PIPE. 396.44 masl
DATEDRILLED: February 1, 2010
LOGGEDBY: J. Divell

GROUND ELEVATION: 395.7 masl!

DRILLER: Strata Soil Sampling
DRILLING METHOD: Geoprobe 7822DT w/ HSA

DOW MW (FT) 398761.GPJ CGA&S.GDT 2/12/10

PIEZOMETER
SAMPLES 5 DETAILS o
— o (st} pH SCREENING MEASUREMENT
oertH| & E SOIL  DESCRIPTION > | ewev. ¢ ! : ’
= <
w | o
(tbgs) g E : ’é DEPTH
% Iy = (mogs) €@ ORGANIC VAPOUR READINGS PID {ppm)
x » 10 20 3 40
Fill; Grass cover overlying dark brown lopsoil, soma sand and silt, Concrete. Monument.
trace organic litter, frozen,
- 1 "
Very soft. Bentonite
L 395.09
Silt: Firm, brown clayey silt, some fine sand, moist, non plastic. 0.61
- 3 1
I/ 1
i 11 L
4 o —
3 ey q -, { Sand
- L
I - d L {394 18
i Silt Till; Stiff, brown sandy clay, trace small diameter sub-angular 14 -E-’ 1.52 10" screen, tip at 15°
ey gravel, very moist, weathered with horizontal fracturing. b5 g bgs.
S g
_ o phslgh
O MM
o ]
3 vl
- 7 4 :: V’/
i I;/,.'l.
53" [BF2; Al
]
- 8 Fatey ) MU
Vertical sand seams, trace rootlets, wet, low plasticity. 14 194
LA YK
207
I M
._//,l
- s M2 olntal
ghglghal
i ghdvey
i vargret
- 1o E ://"’r
hghakeh
dhdPg
Uniform, very stff, silt clay and fine sand, saturated pockals, wet, » 7,
low plasticity. "//. gy
- ghek ﬂ
‘AN
] oo :
M A Y
frj/;/
P selglers
N T
" 20%Pq
56 BP3 r/:/( o
i Sehelsts
MH
abala
A
HHW
L 14 Varahals
arglats
BaPbab bz
dhalgicl
4..-/1 M
— 15 Ai11]391.13
End of Borehole at 15' bgs 4.57

CH2M HILL Canada Limited
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RECORD OF PIEZOMETER: MW3-10

@ CHZMH l LL Location Coordinates:  Northing 4810526 m Easting 533839 m

LOCATION: Hergott Farm TOP OF PIPE: 385.36 masl|
DATEDRILLED: February 1, 2010
LOGGEDBY: J. Divell

DRILLER: Strata Soil Sampling

GROUND ELEVATION: 394.68 masi DRILLING METHOD: Geoprobe 7822DT w/ HSA

DOW MW (FT) 398761.GPJ CG&S.GDT 2/12/10

PIEZOMETER
SAMPLES ’6 DETAILS o 7
— 9 (mast) pH SCREENING MEASUREMENT
— z SOIL  DESCRIPTION o | mev. i ! : :
w
(togs) | 2| & |2 < |oePm
2 <
§ F by 5 (mbgs) @ ORGANIC VAPOUR READINGS PID (ppm)
-3 w 10 20 30 40
Eitl; Brown sandy sill and topsoil, frazen. ’ Concrete, Monument.
Dark brawn silt, sand, and organics, frozen.
— 1
Bentonite.
- 2 Sandy silt and medium diameter angular gravel, maist.
- 3 383.77
Sandy Silt, Firm, brown sandy sill, fine sand, maist. .91
-4 < 4 Sand.
14
- 5 J A,
),' ﬁ 10" screen, tip at 15'
L4 [¥H 393.00 bgs.
Clayey Silt Till; Firm to sliff, brown clayey silt, irace lo some fine LA 1.
sand, large diameter gravel in structure, moist to very maist, low FersPaly
- 6 plasticity. fgrgldd
’ ’/ i
§Z29%0%6%
P45
A
- 7 4 v
g8 giins
;’J( Pa
§%0% %
hgrglgl
- 8 /ﬂ/;‘ lr
Medium grained sand seams in structure, very maist M //
b
- 9
4
— 10 391.63
Sandy Silt: Brown sandy silt, medium sand, interbedded, very 3.05
moist
~ 11
Wet viith salurated pockets.
- 12
- 13
- 14 39041 | ]
Silty Clay: Stii, grey silty clay, moist, non plastic. 4,27
- 15 390.11
End of Borehole at 15' bgs 4.57
CH2M HILL Canada Limited Page 1 of 1




& CH2MHILL

RECORD OF PIEZOMETER: MwW4-10

Location Coordinates:  Northing: 4810685 m Easling 533738 m

LOCATION: Hergott Farm
DATEDRILLED: February 1, 2010

LOGGEDBY: J. Divell

TOP OF PIPE: 388.19 masl
GROUND ELEVATION: 388.37 mas!

DRILLER: Strata Soil Sampling
DRILLING METHOD; Geoprobe 7822DT w/ HSA

DOW MW (FT) 398761.GPJ CGAS GDT 2/12/10

PIEZOMETER
SAMPLES 5 DETAILS
— 9 (ol O pH SCREENING MEASUREMENT
— E SOIL  DESCRIPTION o | eev. s ! : :
w
(togs) | & g 3 < [oePm
% E =t tmbge) & ORGANIC VAPOUR READINGS PID (ppm)
o 10 20 30 40
Elll; Hard, brown sandy sill and topsaoil, frazen. Concrele. Monument
- Soft, rootlets, silt with organics same sand, moist, Bentonite.
- 2
387.61
Silt; Firm, dark brown silt, trace to same sand, molist, non plaslic. .7
3
- —]
4 " | Sand.
- 5 . - .
Very moist, medium plasticity. 10" screen, tip at 15'
bgs.
- 6
Wet with sand seams, horizantal fracturing, weathered.
- 7 A
Y
- 8 Trace large diameler sub-angular gravel, wel,
5
~ 9
10
Saturated. highly plaslic.
11
12
384,56
Clayey Silt; Stiff, brown clayey silt, race sand seams, medium AL W/ 3.81
sand, moist. non plastic. Pahabe
- 13 grglst
shetele
/-M-x A
A
el
- 14 A
,:/ A/ A (/
28205
%3800
/
A
L 15 A )3e3.80
End of Borehole at 15" bgs 4.57
CH2M HILL Canada Limited Page




BOREHOLE RECORD
@ Sta ntec N: 4811130 E: 533 729 BH1-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING September 19, 2013 WATER LEVEL TPC ELEVATION
. = g " SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é & i E g - '53 510 1(110 1?0 2(]]0
I Ea ol R £ o . T T T i
s < E STRATA DESCRIPTION ﬁ x| F x| SX| R Wp w I
o | 2 Wy Wl > 8 D F | WATER CONTENT & ATTERBERGLIMITS ~ F——6——1
w | W é Ell oo x2 23
oo 5 g o ﬁ = Lg = § & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% o 2 @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® GRAINSIZE
O 5 (®) DISTRIBUTION
0 377.9/ Brush and grass ' o o= 10 20 30 40 50 60 70 80 90 100, spf%_ )
] 150 mm TOPSOIL o 1] AS :
] / - o
E Very stiff brown silty CLAY % 2 4 ! F
| (CL-ML) with sand 34
17 \ 460 —-—
] | - moist to wet 4 8812 1610 12 o T
E 5 o
5 E % 6 q SS 3 —%?8- 19 o9 40 23 50 27
] 7 1
= 81 460 a
: % 9 mk SS 4 610 21 o | ] A:
31 10 :
E 11-([SS| 5 —‘61?8 30 o ® 4|
] ’ 12
4- * 13- ;
5 aliss 6 &g 20 oe 3
E 15 a
5 ] 16-{((ss| 7 |48 | 15 ®
] 17
. 18 -
] | 19
6 1 371.8 { 20
] | Dense brown silty SAND (SM) ] l 21-llss 8 1480 | 35 . °
_5 | - damp 1][ 22 610 F
7 4 | JE 23- .
_ | I i| 241 .
] EIE S |
8 - I 26—<SS 9 %}% 39 |o e 1005343
{ ] l 27
= Hl 28 -
] - 29
? ] :I.[ 30 :
] Ll [31qiss 0 [ B} 33 o ° |
] A ]32
10 .m 33- :
. { } 34 3
] 4351 :
11 T00 | 36f(ss 11| 648 | 34 o . g
] ] LI :
E ik 38+ 3
] | 1{ 40 P ;
e ik 41 2 o ° H
{ 365.1 J'|-l i ss12 |88 | 47 :
13 End of Borehole ;3 ] s
] No groundwater present in open 44 .
E borehole on completion of drilling 45 F
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Stantec N: 4811081 E: 533 770 BH2-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, QOntario DATUM Geodetic
DATES: BORING September 20, 2103 WATER LEVEL TPC ELEVATION
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E 5 g a g E;\? 5}0 1?0 1?0 2?0
—_ | = —
E l<T: [= STRATA DESCRIPTION ,<£ o 1:5 @ Ex W Wp w i
o | == [T I S AT TR ) 8 D F | WATER CONTENT & ATTERBERGLIMITS ~ F——6——
wo| W = | e Bla o x? 25 REMARKS
a) i ,‘3 <§( t b g =~ <>( ¢ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ 7
% )2 Z ¥ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
3 g O DISTRIBUTION
0 376.6] Farm field no crops . 0 @~ 10 20 30 40 50 60 70 80 90 100 . %L
1 376.3 300 mm TOPSOIL BB . IAS 1 ;
: FILL: brown clayey silt some sand 2 ) F
1- trace topsoil 3:. ss|2 38| n [®mo S0
: 5 1
’ 6iss|3 B 9 | .
374.3 7 5
k: Very stiff brown to grey silty CLAY 8 430 o
(1SS| 4 15 ® a [
: (CL-ML) 9 610
3 - moist to wet 10
4 niss s |24¢| 17 . a f
12 s
4 - 13 1 r
| )/(ﬁ 1aliss 6 | &8 17 . 3 E
{1 | % = 0 3
| /E 17 o
18 H
| A4 119 :
6 - ' 20 ;
E 21(ss| 8 (210 | 23 ° 4|
| 22 o
7 - 23
| 24- 3
4 ‘ 25 s
S 71 264(SS| 9 17 ° n
813684 o 0] :
| End of Borehole 28 | a
| 29 '
9 - | Groundwater level inferred in open 30
I borehole on completion of drilling 314 g
| 32
10 33
3 344 a
35
11 36 1
371
& 38 a
39
12
40
= 41 a
a 42
138 43 :
44 1 ﬁ
45
144—
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Sta ntec N: 4810989 E: 533 845 BH3-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __930 Erb Street Waterloo. Ontario DATUM Geodetic
DATES: BORING September 18, 2103 WATER LEVEL TPC ELEVATION
el SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
. o .
. \E, 5 E_" a =) E§ 5}0 : 1?0 = 1?0 : 2?0
r| k= < | 2| Ex = .
| <€ STRATA DESCRIPTION Sl |F r =5 w W w g
a i é I & w W >o| 2 & | WATER CONTENT & ATTERBERG LIMITS 4
=} e <§i a g =W = g g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% Q - Z & | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
o 6 (e} DISTRIBUTION
0 378.4/ Farm field no crops ; 0 x - 10 20 30 40 50 60 70 80 90 100 .- sé%: -
1 3781, 300 mm TOPSOIL = 1 lssl 1 |00 4 |e .
E Very stiff brown to grey silty CLAY 2 610 o
1] (CL-ML) with sand 3(ss|2 |48 | 2 ° A
] - moist to wet 4 F
1 5 3
2] ?ﬂ g Jiss| 3 (38| 23 ° 4
E 8 480 &
: % 9 N SS 4 610 20 [ ] AE
3 g 10
E 11-|(ss| 5 | 260 | 27 o 4§
1 12 E
4 - 13 1
] . aliss 6 3G 14 . 2
] | ey 15 H
5 ] 16-/ss| 7 | 4801 15 ) I
: 17 :
k 18 H
] A 19 E
6 20 :
] 214((ss| 8 | &% | 23 . a2
] 22 :
7 - 23 B
z 24| 5
E 25 3
E 26 ° &
89 3702 1@ 26 0SS0 | %16 | ¥ 2
1 ' End of Borehole ;é ] F
1 . 29 :
9 E | No groundwater present in open 30 .
borehole on completion of drilling 31- C]
; 324 :
10 | 33 .
] S 4
] 351 F
11 36 g
1 374 s
1 38+ |
12 . 39 C
' 40 r
E 41 2
] 42 .
13 43 -
E 44+ 3
] 45 :
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




@ Stantec

CLIENT West Waterloo Retail LP

BOREHOLE RECORD

N: 4811034 E: 533729

BH4-13

PROJECT No.

LOCATION

930 Erb Street Waterloo, Ontario

DATUM

DATES: BORING September 19, 2103

WATER LEVEL

October 8, 2013

TPC ELEVATION

160321331

Geodetic
379.71

STRATA DESCRIPTION

DEPTH (m)
ELEVATION
(m)

STRATA PLOT

WATER LEVEL

SAMPLES

UNDRAINED SHEAR STRENGTH (kPa)

DEPTH (ft)

w
~3
oo
oo

Brush and grass

TYPE

NUMBER
RECOVERY (mm

)
)

TCR(%) / SCR(%

-N-VALUE
OR RQD(%})

5'0 190 1?0 2(|)0

T t T f T t 1
Wp w
WATER CONTENT & ATTERBERG LIMITS

i

Foe o 1

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥

STANDARD PENETRATION TEST, BLOWS/0.3m [ ]

10 20 30 40 50 60 70 80 90

REMARKS

&
GRAIN SIZE
DISTRIBUTION

(%)
GR SA S| CL

=

150 mm TOPSOIL

' Very stiff brown to grey silty CLAY
E (CL-ML) with sand
- moist to wet

- grey

13711

T TR IR TR IR R RS

AS

100

SS

2
<

= I

NN R WN =D
]

SS

27

(| ss

SS

18

SS

24

SS

JIENENEIE:

[=)!
—
[

16

SS

[=5}
<

120

W\

TV

SS

=yn

']
P

Al

>>

End of Borehole
Auger refusal on inferred boulders

. Groundwater monitoring well
1 installed with a screen from
i 1 approximately 4.6 mto 7.6 m

— Groundwater level measure at a

] depth of approximately 2.9 m below
grade on October 8, 2013

11-
12-

13-

14

—SARA-
130

&

S RAAAS RARRE RAA

O Field Vane Test, kPa
O Remoulded Vane Test, kPa

4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Sta ntec N: 4810986 E: 533 782 BHS5-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM __ Geodetic
DATES: BORING September 19, 2103 WATER LEVEL TPC ELEVATION
Eo SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E| 3 - > == 50 100 150 200
Il E~ i o I £ N N 1 T . T U r
= < E STRATA DESCRIPTION Elx|E x Ex e W w IR
a | == Wiy o > 8 S & | WATER CONTENT & ATTERBERGLIMITS ~ F——6——
w U_IJ é ElWlg olx? 3 6}
ol g 5 <§( & E s g = § & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% @] - Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® GRAINSIZE
8 5 e} DISTRIBUTION
0 379.5| Brush and grass , ol @ 10 20 30 40 50 60 70 80 90 100 s}{/“é’ -
] 1150 mm TOPSOIL A 1l E
E ; : 9 AS| 1 - | o 4
] Stiff brown to grey silty CLAY 24
] CL-ML) with sand 3 4
1- ( , 360 -
] - moist to wet 44 S| 2 610 1 &
. 5 -
] - grey | 410
. ?ﬁ 6 1(Ss| 3 &g | 15 ™ 4
5 7 5
1 : 81 380 -
g % 9 _/f‘ SS| 4 510 17 oe ﬁ;
3 E 10 En
1 12 .
4 131 B
] , 1aJ(ss| 6 201 17 oe 5
E 15 510 i
] J 17 3
. 18- -
] 19 g
67 20 g
] 21(ss| 8 [ G101 15 ® A 1
1 22 s
7 23 .
; 24- :
E 25+ 3
8 261/SS| 9 21 (ol ] 4
89 3713 B 16 : -
: End of Borehole - F
E ! 28 -
. . [ |29 :
9 = No groundwater present in open 30- .
3 borehole on completion of drilling ' 314 5
32
10 33 .
E 34- 3
1 35 :
117 36 _
z 374 :
= 38 -
12- 399
] 40 .
-: 41 —
] 42
134 43 T
E 441 3
: |45 '
14 = —— L—
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Stantec N: 4811059 E: 533 683 BH6-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING September 19, 2103 WATER LEVEL TPC ELEVATION
_ s g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E 5 E‘ E g E§ 5=0 1 1?0 : 1?0 2(:)0
T = - < — T IS5 E - .
= | <€ STRATA DESCRIPTION S| F v | =85 ws Wp Wi
o o= é m Q| w Wi > 3 & | WATER CONTENT & ATTERBERG LMITS ~ F——6——
ol d 5 <§E o % s g :a <>t g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% o 2 ¢ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
Q 5 o DISTRIBUTION
o | 382.0  Brushand grass o xF 10 20 30 40 50 60 70 80 90 100 (%
1 381.8-225 mm TOPSOIL S 14 A g
‘ FILL: brown clayey silt some sand 2 ) a
] trace topsoil 4
. | ’ 3 Tiss| 2 |32 | 6 [
E 5 3
2 g {iiss|3 |28 | 5 |
: 8 Wss| 4 6 | 3
| B llss 4 388
3 E 10
g 14iss/ 5 20| 2 |o q
] 12 2
4 13 _
] aliss|6 30| 2 | :
43774 '| 15 -
] Very loose to compact brown silty ] | v 410
. St 1 16K SS| 7 2 |e
5 SAND (SM) J-[ e 610 :
] - wet ] | 184 F
6 1 |{l 19 s
] o 20 -
1 3756 i ] ;
E Very stiff brown silty CLAY ;1,. 55| 8 ‘2‘}‘8‘ I3 ° F
7 (CL-ML) 23 g
_ 24 .
] 25 o
8 ] 26l|ss| 9 (468 | 31 » g
1 | 27 :
i | % 281 -
] 29 r
94 372.9 Al)( = :
] Compact brown silty SAND (SM) ] | 510 F
3 } 31 10 1 ° a
1 3723 - damp A el S8 oi0 | 18 g
10+ End of Borehole 33
; 34 3
] Borehole caved to a depth of 6.7 m 354 .
11] 361 o
5 37- :
E | 38 a
12 |5 :
E 411 g
; 42 :
13 43 5
; I 441 1
1 ' 45 3
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa

>

Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Sta ntec N: 4810953 E: 533770 BH7-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING September 18, 2103 WATER LEVEL TPC ELEVATION
. =g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é 5 i a g E:\; 5}0 1?0 1?0 2?0
T =~ < — T £ E:’ S .
= <E STRATA DESCRIPTION B lx|E | =85 wR W w Il
o i é L | w Wi >aq 2 & | WATER CONTENT & ATTERBERG LIMITS
o g 5 %( &) % s g % <>( g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REM:RKS
2 Bl 2 & | STANDARD PENETRATION TEST, BLOWS/0.3m ® GRAINSIZE
(5] 5 O DISTRIBUTION,
0 383.2| Farm field no crops 4 o = 10 20 30 40 50 60 70 80 90 100 (%)
1 382.9,.250 mm TOPSOIL = 1 Wssl 1 1oa | 7 | e -
g Very stiff brown to grey silty CLAY 2 Y 3
1 (CL-ML) 3fss|2 | 8| 18 ° &
] - moist to wet 4 :
E 5 o
1 A | 230 :
2 //rﬁ g 1SS 3 [¢15 | 19 . 4
E 8 a
] o | SS| 4 3301 18 o 4
S % 10 :
E 1n(ss|s |28 18 ° s f
: 12 g
4 134 410 :
: 14- SS{ 6 |¢g | 18 ° CE
E 15 El
5 16(ss| 7 |40 | 21 » N
] 17 3
1 18 2
1 ! 19 '
6 20
E 21iiss| 8 |8l 7 | . l |
1 22
7 23
] 24- ]
‘ 25
8 26iss/ 9 | 330 | 17 . A
1 27
E 28 -
p 29 -
% ﬁi 30 :
E - grey 31ss|10 | 813 18 ° & H
] 32
10 33 - r
; 341 3
] 35 g
119 3720 J 36-{((ss| 11|28 | 41 :
E Dense brown SAND (SM) .].'- | 37 1
I HE '
i "|':I-| o 330 E
= B 411(SS| 12 38 ° -
{ 3704 Ay |4 610 :
13 End of Borehole 43- .
] No groundwater present in open 44 F
E borehole on completion of drilling 451 E
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




() stantec BOREHOLE RECORD BHS.13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING September 18, 2103 . WATER LEVEL TPC ELEVATION
_ = | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5 5 i u>.1 g E§ 5{0 : 1?0 : 1?0 : 2?0
= < E STRATA DESCRIPTION }‘E r | 14 v% w 32 Wp w g
o i é L 8w m >®| 3 & | WATER CONTENT & ATTERBERG LIMITS ~ F——6——I
o 5 g o E s Lg :o <>t g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 (o] - Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m @ | GRAINSIZE
Q 5 (o) DISTRIBUTION
o -| 380.5 Farm field no crops _ o o 10 20 30 40 50 60 70 8 90 100 NR
1 1202/ 300 mm TOPSOIL [ ‘1’ Wss| o ]58 - (L :
‘ Very stiff brown to grey silty CLAY 2 4 El
1 (CL-ML) 34(ss{2 |38 | 7 | eo A
] - moist to wet 4 F
= 5 H
. % g i/ss| 3 | 350 | 16 © -
E 8 - a
% o JIISs| 4 4801 18 oe 4
37 % 10 :
E 114jss| s | 380 | 24 ole 4
] 12
4 134 :
| 1aliss 6 28| 21 o i
E 15 1l
5 ] e 164i(ss| 7 360 | 20 oe 4
] 17 r
E 18 H
E 19
6 20 :
3 21-((ss| 8 | 230 | 29 o | A
1 22 g
7 23 .
] 24- g
-1 372.9 25 F
. _ D;:;]e brown sandy SILT (ML) 261/ ss! 9 %?'8 39 o . 0 34 6l 4
] - camp 27 :
1 28] H
] 29
. 30 g
€ 3ii(ss|10 218 27| o | e 1
E 32 [
10 33
; 34 1
] 35
3 36 11|21 1 35 |o o
17 3692 36055/ 11 | 510 |
3 End of Borehole ;é | -
12_: . 39 N
] No groundwater present in open 40- 3
E borehole on completion of drilling 41 a
] 42-
13 43- g
E 44 1
1 45 2
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




() stantec BOREHOLE RECORD BHO13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM _ Geodetic
DATES: BORING September 18, 2103 WATER LEVEL TPC ELEVATION
. SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
’E % g u>.1 g ’E\’\; 510 = 190 = 1?0 ; 2(|)0
I|Ex e O £ . T T i r
- | <€ STRATA DESCRIPTION ,‘E x| F o "S w2 Wp w I
o Ll>J = é L|I_J &l i E @ | DG | WATER CONTENT & ATTERBERG LMITS 06—
o | o = § s % = g :; <>< 8 DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 o Z 02 | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
8 8 (o) DISTRIBUTION
0 389.9, Farm field no crops } 0 ¥ 10 20 30 40 S50 60 70 80 90 100 S;A’E)I il
1-389:6225 mm TOPSOIL L 1 {lss 1 %%8' 8 o o
E Very stiff brown to grey silty CLAY 2 a
= (CL-ML) with sand 3 -ilss| 2 %%8- 13 ce a f
] - moist to wet 4 I
E 5 3
- ?ﬁ g Hiss| 3 |40 19 os 4
E % g Tiss| 4 |48 2 o |o 4]
31 f/ﬁ 10 -
1 12 E
4 13 F
] 1alss| 6 &8 | 25 D e i
B 15 F]
5 ] 16(ss| 7 |28 » ole 4
] 17 :
. 18+ o
5 19- :
6 20 - g
= 21-i[SS| 8 23 o |e & |
1 383.1 53 610 E
7 End of Borehole 23 :
: . 24 :
. No groundwater present in open 254 -
8 _ borehole on completion of drilling 26-
] 27 g
g 28 -
] 29
- 301 :
. 314 1
1 32 g
10 33 "
; 34 3
] 354 ;
11 36 :
] 374 g
E 38 E
12 o
] 40
- 41 - -
] 42
13 43
. 44 -
1 45
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
() stantec IR0 BHI0-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING September 18, 2013 WATER LEVEL TPC ELEVATION
_ = g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é 5 i E g ,é\,\; 510 1(1)0 1?0 2(')0
T =~ a| S < . I T T b
= <E STRATA DESCRIPTION ,‘E x| E x| x| e Wp W i
ﬁ'] 5 =~ é E & w | w E UO, 3 5 | WATER CONTENT & ATTERBERG LIMITS
o g u'—) <§( o % % g :o <>( 8 DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% 8 E d g STANDARD PENETRATION TEST, BLOWS/0.3m ° DI%RTQIIE S%OEN
0 388.8| Farm field no crops . N o e 10 20 30 40 50 60 70 80 90 100 . 53{%%' al
1 388.5..250 mm TOPSOIL = 1 Mssl 1 Jasa] s | o :
‘ Very stiff brown silty CLAY 2 610 _
L] (CL-ML) 3iss|2 |23 13 ° 2
] - moist to wet 4
1| 5 3
» % g Hi/ss| 3 460 b . 4
] % g liss ¢ 48 2 . 4]
3 % 10
] 1-ssfs |0 21 » 4
] 12 C
4 134 410 :
] 144 SS| 6 |10 | 25 ° i
] 15 -
5 16-4(ss| 7 | 218 | 22 . 4
] 17
] 18 —
19 1
6 4 382.7 Z 20
1 Compact brown SAND (SM) ]', 21d/ss!| 8 _48_8_ 2 ° £
_ - damp ]][ 2 61 &
74 bt 23+ :
; | {l 24 ]
z 1|2 -
= Pellg 26 2 [ )
8 3806 _Lli 2 ss 9 | 5% 2 :
E End of Borehole Zé i a
] _ 29 t
9 ] No groundwater present in open 30 .
E borehole on completion of drilling 314 4
324
10 33 r
E 34 3
] 35+ ;
11 36 3
1 | 374 b
B i 38 3 N :_
12 ig: g
] | 41 -
] ' 42 F
13 43 :
] 44 |
3 45 ;
147 —
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Stantec N: 4810691 E: 533922 BH11-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM __ Geodetic
DATES: BORING August 27, 2013 WATER LEVEL TPC ELEVATION
e SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
= =z (o) = - 50 100 150 200
E|G g o|E ER e {
rlke < |z |E Ex| , & :
= < E STRATA DESCRIPTION E x|kE x| = w2 Wp W I
a o= é L Gy | w E-: 8 D F | WATER CONTENT & ATTERBERGLIMITS -0
ol g ;U_) <§t o % “;’ g \,? <>t g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 oL Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
8 g (o) DISTRIBUTION
0 389.5| Brush and grass } B = 10 20 30 40 50 60 70 80 90 100 L
13802 300 mm TOPSOIL T 1 Mss! 1 %%8 . é :
. Stiff to very stiff brown CLAY 2 o
B (CL) with sand 34 180
1 44 SS| 2 610 10 ® O Py ]
| 5 1
2 g dijss| 3 298| 10 | eo a :
E 8 4
§ o JIss| 4 |38 | 2 o |e s :
3 E 10 o
] 1n-iss| s [ 4% | 13 . |
12
4 13- 480 : -
] 14- SS| 6 |gjg | 15 pe b :
E y 560 i
5 ] 161|SS| 7 310 15 (e ] a :
1 17 .
& 18 H
] 19 - r
6 1 383.4 1 20 :
] Compact brown silty SAND (SM) ] : o
| i 211(SS| 8 16 ™ o
3 382.8 N 55 210 -
E End of Borehole 23 -
: _ 24 .
B No groundwater present in open 25 2
. _ borehole on completion of drilling 26 -
] 27 - ; s
E 28 a
] 29 ! E
& 301 :
. 314 1
] 32 g
10 33 x
; 341 1
: 35+ ;
11 36 :
1 374 3
B 381 3
12- s :
] 401 2
E 41 3
] 42
13- 43 :
E 44 ! a
] 45 1 :
14 = e =
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




@ Stantec BOREHOLE RECORD BHI12-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontarig DATUM _  Geodetic
DATES: BORING August 27, 2013 WATER LEVEL TPC ELEVATION
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=1 Z e] = = 50 100 150 200
ElQ (@[ ER ]
T [ < ~ I E E - 2
= | <€ STRATA DESCRIPTION S lxE x| = w s Wp W I
o | 2~ wle | wliw/>@ D & | WATER CONTENT & ATTERBERG LIMITS ~ ——0——
W | W TElW|d B &2 2 5
ol o ;(7) <§t a E s g = <>t & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REM:RKS
% (o] - Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m @ | GRAINSIZE
8 % (o) DISTRIBUTION
0 388.7| Brush and grass 0 x F 10 20 30 40 50 60 70 80 90 100 sé/“s); ol
1 388.3) 350 mm TOPSOIL e 1 lssl 1 1250 g o .
‘ Stiff to very stiff brown to grey / 2 610 Fl
E CLAY (CL) with sand 34 460 i F
1 A s 2 &g | 6 [ 5 g
| 5 3
2 g diss|3 &3 9 | = . g
E - grey 8 1 r
] o llss| 4 |88 | 15 ° &
34 10§
E 114ss s | 810 | 17 ° g
1 12 -
4 T 13 610 =
] 14 - SS| 6 |¢ro | 20 [ ] LE
. 15 3
5 _ 16//SS| 7 M610 13 e -
3 17 r
= / 18 - -
19- .
6 - 20 ) s
] 21i/Ss| 8 29 ¢ 4|
9 382.0 B /) 2 610 :
7] End of Borehole 23 | :
] _ . 24 b
= Groundwater level inferred in open 25 n
1 borehol letion of drilli g
8 orehole on completion of drilling 26 -
] 27
2 28 1 F
] 29
9 _E 30 | o
7 31- £
32
10 33 C
E 341 3
1 , 351 r
11 ' 36 s
] 37 .
. 38- |
12 s :
; 0] | :
- 41 . | | -
1 42
13 43
E 44 ol
E 45
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




@ Stantec BOREHOLE RECORD BH13-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM - Geodetic
DATES: BORING August 27, 2013 WATER LEVEL TPC ELEVATION
_ =g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
é 5 E_J a g ,E\;\? 5}0 ; 1?0 : 1?0 : 2?0
E|&E STRATADESCRIPTION | < |& | F vl EE| LS W WM
o o= é w &l w i E 8 D | WATER CONTENT & ATTERBERG LMITS 6
o e g al % s | W \? <>t g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% (@] S Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m @ | GRAINSIZE
o % O DISTRIBUTION
. 389.6 Brush and grass N o= 10 20 30 40 S0 60 70 80 90 loos&ﬂ_m
{1 189 7| 300 mm TOPSOIL 5 C :
| 3892 300 mm TOES (s 148 o | ]
] Stiff to very stiff brown CLAY 2
] (CL) with sand 3 ]
1 | 4 Jiss| 2 85 e % :
] 388.0 £ 5 o ¥ 120 60 19
] \Very loose black PEAT / 6 1iss! 3 ﬂ% 10 ° F
2 Stiff to very stiff brown CLAY 7 6l
E (CL) with sand 8 - |
: 9 N SS 4 618‘ 8 [ J N
3 10 E
E 1mss s ¢d s | e s |
] 12 s
4 134 460
| aliss 6 &4 1 C 5
E 15 a
5 164iss| 7 |21 | 18 ° 4
1 17 s
. 18 =
] 19 F
6 Y120 :
E 21(ss| 8 |83 | 24 ° 4
382.8 22 6l F
7] End of Borehole 23 | :
] _ , 24 :
B Groundwater level inferred in open 25 F
1 borehol letion of drilli :
8 ] orehole on completion of drilling 26-
z 27 :
E 28 -
] 29 -
9 _E 30 -
E 31- a
1 32
10 33
E 34 )
] 351 E
11 36
] 37
E s | | | a
12 o
] 40
1 41 a
] 42 -
13- 43 :
. 44- |
] 45 S o
14 —
0O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Stantec N: 4810509 E: 534 069 BH14-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING August 27, 2013 WATER LEVEL TPC ELEVATION
£ SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E s g >l e =z 50 : 100 ; 150 200
| E~ a| T ES i T | T
| <E STRATA DESCRIPTION ,‘E x| - [ vg w2 Wp w i
g i é L Bl w Wl >p 3 & | WATER CONTENT & ATTERBERG LIMITS
oflg e %’: 2 % =W = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 o Z € | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
Q g o DISTRIBUTION
0 391.5 Brush and grass . 0 @ - 10 20 30 40 50 60 70 80 90 100, o g/-gL_ &
1 391.2| 350 mm TOPSOIL et 1 lssl 11302 | 10 ° .
‘ Very stiff brown to grey CLAY 2 Al Fl
E CL) with sand 3
13 (
] o dlss|2 (38| 15 v 3
e 5 0 -
2 __ 6 1(SS| 3 610 20 ® D
z 7 5
-' 81 610 -
: 9 SS| 4 610 22 [ ] r r
3 E 10
E 114(ss| s |81 | 14 . s 1
] 12 s
4 ] 13 N r
E 1alissi6 | 12 ° 5 :
E 15 l
1 161/SS| 7 14 ° o F
5 ~ - grey 17 / —g-}% .
: 18- 2
3 19 F
6 20 -
. i 610 5 :
B - sand layer from 6.4 m to 6.5 m / g S5 8 1610 17 ° El
7 23- -
] . 24 :
N “ 125 E
1 383.6 \ -
8 | 383.3| Very dense brown silty SAND (SM) |.]"| 32_ ss|9 | §18 | 66 ¢ :
- End of Borehole lz'é | _
] 29 :
9 7 Groundwater level inferred in open 30 | .
E borehole on completion of drilling 31 F
1 32-
10 33
N 34 ol
] 35 o
11 36
] 371 g
. 38 -
12 e -
1 40 o
1 41 —
1 42 :
131 431 g
E 44- |
: 45 - L
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




() stantec BOREHOLE RECORD BHI15-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM __ Geodetic
DATES: BORING August 27, 2013 WATER LEVEL October 8, 2013 TPC ELEVATION 395.66
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
- o Yle — 50 100 150 200
£ 0 a | m|= ER i ’ i ; I ‘ {
I =~ < 4| T £ E:’ - .
[ < E STRATA DESCRIPTION e x| x| = w2 Wp WL
o | =2~ w o by o> 8 S & | WATER CONTENT & ATTERBERG LMITS ~ —©6——H
w L_L,l | é ElWY g ol 226
ol m 5 <§( o E = g = § & | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 o< 2 @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
- 8 g o) DISTRIBUTION
o | 3949 Brush and grass } 0 o - 10 20 30 40 S50 60 70 80 90 10_0[:1R o g -
13945 300 mm TOPSOIL = 1 Vs 1 _]6_(118 10 I o
E Stiff to very stiff brown to grey 2 F]
] CLAY (CL) with sand 34 F
1 -
E aiss 2 | B[ B
—Z 5 55% H
b 6 141/SS| 3 19 ol Vi
] 61
o ZRE ;
] 8 ol
§ o JISS| 4 o8 o af
37 10 .
_: 1m-ss|s |40 19 o 4|
1 12
4 134 560 .
] 14- SS 6 310 i1 ® h g
B 15 3
] 17
] | 18+ -
19- :
¢ E grey 20 :
E v |21(ss| s | 8i8| 2 o e 4]
22 F
7 23 r
1 24 E
E 25 1
g - 26ss 9 |88 | 15 ® 3
i | 27
E 281 a
9 ] 29
|30
E 3s1lfss/10 /810 18 [ o 4
1 32
10 33
. 34 a3
: 35 :
] 361/SS 11 23 D L2
. 16 flss i g = |- _
= End of Borehole 38 . o
] Groundwater monitoring well 39 E
12 installed with a screen from 40- -
3 approximately 7.6 mto 10.7 m 41 o
1 42 E
13 Groundwater level measure at a 43 .
E depth of approximately 6.5 m below | 44- 5
] grade on October 8, 2013 45 g
14 :
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




@ Stantec e BH16-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM _  Geodetic
DATES: BORING August 22, 2013 WATER LEVEL TPC ELEVATION
| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=1 Z o cop p— 50 100 150 200
E10 z|@|E ES ]
L%t STRATADESCRIPTION | | | & v EX| LE W ow
a e < m &l w W > o D5 | WATER CONTENT & ATTERBERG LMITS  F——O——|
ol o = <§t o % = | U = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 o Z ¥ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
Q g o} DISTRIBUTION
0 397.3) Brush and grass ) o xFE 10 20 30 40 50 60 70 80 90 100, SA(/"%‘_ &l
1 297 q 300 mm TOPSOIL Uz ‘1’ Mss! jjﬁ . J R ;
g Very stiff brown CLAY (CL) with 2 al -
B sand 3 F
1- ddiss| 2 e | 20 s i
- 5 -
2] g iiss| 3 |38 32 . 4
B 8 - |
g 9 | SS| 4 '2‘{‘8’ 27 ° '—E
37 10 g
E 1-(ss| s 88| 23 . 4
1 12 E
4- 134 :
E 1aliss 6 &8 | 19 C o
E 15 2
] 17 E
. 18 a
19
6 E / 20 o
E 21(ss| 8 [£]8 | 22 o 4|
] 22 :
7 23 .
] 7 241 3
1 / 25 d
8 - 26(ss| 9 2| 20 E) 4
5 |7
e 28+ -
] 29 ]
’ -7 o 610
= 31(/SS| 10 28 ° 4
1 387.6 1 15 a1y
10_; End of Borehole 33 ] :
E _ 34 r
E No groundwater present in open 35 -
11 E borehole on completion of drilling 36
37 .
E 38 3
12 s
1 40
- 41 = -
i 42 '
13 43
: 44
__1 f—i
] 45
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
() stantec R BH17-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING August 22, 2013 WATER LEVEL TPC ELEVATION
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=1 Z e} = = 50 100 150 200
£18 z|@|E ES % i : :
T =~ - T E¥ —_ ,
= <E STRATA DESCRIPTION ,‘E x| F R AT Wp w L
o | == w oy Wl 8 S 5 | WATER CONTENT & ATTERBERG LIMITS
a 5 é ElWlg olx? 2 a
(S Y 5 g o t s I.I>J = <>< iz | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REM:RKS
% o Z % | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
8 % (o) DISTRIBUTION
0 - 394.3) Brush and grass ; 0 @ E 10 20 30 40 50 60 70 80 90 10_0 GREA"%I il
] 194 | 300 mm TOPSOIL - 1 4lss| 1 % 7 ° :
B Stiff to very stiff brown CLAY / 2 o
. CL) with sand 3 o
L (
§ ) wliss|2 |38 | s 3 5
E / > 410 g—
] 6 1/SS| 3 9 L s s
= : 610
2 / 7 3
E / 8 430 a2
b 4 9 SS| 4 610 25 ° &
3 ' 10
E ! 114ss| 5 | 368 | 24 ° 4]
d 12 b
4 13- 410 -
: 14- SS 6 G10 | 36 ° AE
E 15 -
5 [ 16di(ss| 7 |418 | 2 o .
1 17 .
£ 18 2
: 194 :
6 20 g
E e Jiss| 8 |39 | 4 o 3 q
] | 22 F
7 | | 234 :
E | 24 E
{ 25 i
g - 26(ss| 9 |20 18 ° s f
] |7 ]
e 28 F
SS| 10 37 ° 4
9 ] 385.3 29 _%?-8
] End of Borehole 30
3 314 a
. No groundwater present in open 324
10+ borehole on completion of drilling 33+
E 34 ol
] 35+
11 36
] 374
E 38 o
12 N g
] 40 3
E 411 3
] 42
13 43 1 3
£ 44- 1
i 45 3
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
() stantec XEHOLE RECC BHIS-13
CLIENT West Waterloo Retail LP PROJECT No. 16032133]
LOCATION __930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING . August 22, 2013 WATER LEVEL October 8, 2013 TPC ELEVATION 392.78
= | SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
— O e
5 % i a g E;; 5|0 l(I)O 1?0 2(1)0
I == i e of £ < —_ i T T b
E | <€ STRATA DESCRIPTION g x|E v | SE| e Wp w o Iip
o | =~ W& | wlw|> 8 S F | WATER CONTENT & ATTERBERG LIMITS ~ —6——
w ﬂ é | W A |l ol |
ol o = %t o ﬁ s u>.1 :a § g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REM:RKS
2 0T Z @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® GRAINSIZE
5] g o DISTRIBUTION
0 392.0| Brush and grass R = 10 20 30 40 50 60 70 80 90 100 (%) ol
] W, U r
391.3@0.0 mm TOPSOIL / 1 ss| 1 %(1]8_ 6 o 4 E
B Stiff to very stiff brown CLAY 2 n
1 CL) with sand 34 F
1 ( 300
E > 300 ~
5 A |7 ;
g 87 410 4
] 9 S8| 4 | %10 8 e 0 A F
3 10 P :
] 12 .
4 13- 610 .
B 15 Bl El
5 1611/ SS| 7 610 15 Qe A E
] 17 r
= 18 - H
. 19 .
6 g 20 60 r
_: 2141|SS| 8 610 13 e N :_
] 22 :
7 23 N
E 24 .
] 25 "
8 - 26(ss 9 |28 | 17 . ot
] 27 E
. 28 El
] 29 F
- 30 w0 :
] 31+)/SS|10 21 o » ol
{ 3823 ol 610 T
10 End of Borehole ;; |
] - 341 :
E Groundwater monitoring well 35 a2
11 E installed with a screen from 36
] approximately 6.1 t0 9.1 m 374 .
E 38 El
TE Groundwater level measure at a 39 - F
] depth of approximately 1.4 m below 40 L
. grade on October 8, 2013 41 -
i 42 E
131 43 g
E 44 q
: 45 .
14 —
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
A Pocket Penetrometer Test, kPa




@ Stantec BOREHOLE RECORD BH19-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM _  Geodetic
DATES: BORING MgUSt 26,2013 WATER LEVEL TPC ELEVATION
= | d SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E 5 g > £ =z 50 ! 100 : 150 } 200
T = e 2|z £ . T T T T
E| <€ STRATA DESCRIPTION P = r| EE| WS Wpow o I
o | 2= wle | wlw| > 8 D &5 | WATER CONTENT & ATTERBERGLIMITS ~ F——0——
o)y § ElW|lag o x? o c
ol o u'_) <§f a ﬁ = g -~ <>< (¢ | DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 ) Z & | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAIN SIZE
8 5 o) DISTRIBUTION
0 395.5| Brush and grass ; 0 e 10 20 30 40 50 60 70 80 90 100, (%
] 195 2 300 mm TOPSOIL L 1 lss! 1 JG%B' 9 o F
B Very stiff brown to grey CLAY 2 £l
] CL) with sand 3 4 E
1- ( 610
E 5 H
e 6 qiss| 3 |58 | 22 o AE
] 7 s
. 8 . ja
§ o JIISS| 4 S0 24 . i
3 10
E 11-(ss| s |61 | 25 o A
1 12 F
4 - grey 131 - :
E | 12Jss| 6 881 12 ° z E
E 15 -
5 ] 164ss| 7 | 380 | 14 ° s :
] 17 s
7 18 H
] 19 - F
6 20 :
E 21)ss| 8 | 460 | 17 o A F
1 _ 22 e
7 23 a
] 24 s
: 25 ]
8 26SS| 9 %}8— 19 &8 4 F13 2648 24
] 27 o
E 28 -
] 29
& 3 :
E 31(ss| 10 |8} | 22 . s H
5 2 5
10 33 C
; 34 3
1 35 r
- 6 r'
1 3545 _ 27 ss|11 | 8¢ | 22 _
: End of Borehole 38- 3
12 : 39 g
] No groundwater present in open 401
E borehole on completion of drilling 41 Fl
1 42 F
13 E 43 3
E 44 |
; 45 :
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Stantec N: 4810443 E: 533 626 BH20-13  SHEET1of 2
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING Mgust 22,2013 WATER LEVEL TPC ELEVATION
= SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
Tl Z 9ls| & - 50 100 150 200
Elg T g|E ES ] |
E| <E STRATA DESCRIPTION < | E v EZ S Wow M
o | >~ W | wlw| >3 3% | WATER CONTENT & ATTERBERGLIMITS 6
W 11] § = | W a o 0l o0
oo = %’: a = =W = <>t 8 DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
2 0T Z £ | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
o 5 e} DISTRIBUTION
0 405.8) Brush and grass ‘ o @~ 10 20 30 40 50 60 70 80 90 100 {7
1 405.5.250 mm TOPSOIL = 1 Mssl i lst] 5 e 5 s
_ Loose brown silty SAND (SM) ]Jl 2 a1y H
1 "]j|.l i: ss|2|HY| 5 [wp g
) i 6iss 3¢ 7 [ e o0
{ 4035 HE K :
] Very stiff brown to grey CLAY 8 560 o
E 4 22 ole &
: (CL) with sand 9 4 o 610
3 | 10 -
g - O | nd(ss| s 68| 23 ole £
] 12
4 134 610 !
E 1alissi6 B 19 O 4
] 15 El
5 ] 16(ss| 7 |68 | 26 o e 4
; 17 :
] ' 18 1 H
3 19
6 20 .
E 21((ss|8 (|8 | 9 | &« | o 4 |
] 22 F
7 23
i 24 s
E 25 1
8 - e 26{ss| 9 8 15 . 4 :
] o )
E 28 1 Cl
. 29 -
> 3 o :
1 3111|SS| 10 610 23 o] [ A :_
] 32 g
10 33 r
] 34 i
4 .395.1 . 35 Hl
ll-f Very dense brown silty SAND (SM) H' 36 dss 11 56?8 47 o o
! THIES :
E el 38 2
12 ] 3
| G ey
= {‘l 4141SS|12 g1 | 93 | © ® Ho 67 3
] ) ] . 42
13 10 43
E b4 -
1 ]|[ 45 7
14 7 AT %
B Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




() stantec BOREHOLE RECORD BH20-13  sweerzor2

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING August 22, 2013 WATER LEVEL TPC ELEVATION '

SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
5|0 190 1?0 2(|)0

] t T f | t 1
Wp W I

WATER CONTENT & ATTERBERG LIMITS [ s S

STRATA DESCRIPTION

DEPTH (ft)

DEPTH (m)
ELEVATION
(m)
STRATA PLOT
WATER LEVEL

DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS

STANDARD PENETRATION TEST, BLOWS/0.3 ® | GRAINSIZE
m DISTRIBUTION,

TYPE
NUMBER

TCR(%) / SCR(%)
N-VALUE
OR RQD(%)

RECOVERY (mm)

(%)
o 10 20 30 40 50 '60 70 80 90 100.p ox"g oo

w
o
t—
-
3
N

-

LS
7%
%
o
wy
[=3}

oo
=]

Very dense brown silty SAND (SM) 47

48-
49-

l
|
| 50
f

15-

25
£
(o]
[ )

I

51-1/SS| 14

F~o ]

1 390.0

16—_ End of Borehole 53

] 55
17 56
] 57 1
1 58
18 59 -

] 60
] 61
19 62+

B 63_

1 65 |
20 66 - F
67 a
] 68
21 69
70
] 71
22 72

] 73

751
76

23]

] 78

24 79 |

80

. 81

25 82|
p 83

26_E 85
86

] 88
27—E 89 -

91 1

28
O Field Vane Test, kPa
O Remoulded Vane Test, kPa

A Pocket Penetrometer Test, kPa




() stantec BOREHOLE RECORD BH21-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __ 930 Erb Street Waterloo, Ontario DATUM _ Geodetic
DATES: BORING August 23, 2013 WATER LEVEL TPC ELEVATION
k| SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
=12 o ¥|& — 50 100 150 200
S z 4| ER F——t——t—
T|Eo < |z |E Ex| & W "
- § E STRATA DESCRIPTION x|k x| 8w P W 9
Ll é W | w v E @ | & | WATER CONTENT 8 ATTERBERG LIMITS  F—©——1
ol d u'—) <§t a % s w ,\a § g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMQRKS
% (o] o 2 @ | STANDARD PENETRATION TEST, BLOWS/0.3m ® GRAINSIZE
O 5 O DISTRIBUTION
0 396.0, Brush and grass N = 10 20 30 40 50 60 70 80 90 100 ss’f/ns)l o
] W v L
13956 300 mm TOPSOIL o 1 dss| 1 %(1)% 1 » . N
E Very stiff brown to grey CLAY 2 El
] CL) with sand Ny
1 (L) 7 3 Jiss|2 |21 | 17 ® =
E / 5 _43% H
i 6 i|SS| 3 21 »
b 6l
2 / =
E 7 o llss| 4 | 58| 15 . s 3
3 ] 10
E 114(ss| s [&18 | 16 © a f
1 12
4 134 610
] 144 S8/ 6 |¢10 16 ® o g
E 1 610 ' ]
] 16/SS| 7 14 0 A F
5 E - grey el 610 g
| 184 s
19 s
6 - / 20 r
- 7 | lss| s #8n ko S |
i 22 E
7 23
] 24 .
] Loose well graded SAND (SW-SM) ] | 26 610 F
b . 5 1 SS| 9 8 e O 1 87 11
8 ] 387.7| with sand . J'. 27 610 :
e End of Borehole 28 j H
N 29 :
1 Groundwater level inferred in open 30 s
. borehole on completion of drilling 311 o
] 32 C
10 33 N
E 341 3
] 35 ;
11 36 C
1 37 | .
E 38 H
12 el
E 40
- 41 . .
1 42
13 43 1 b
E i 44 o
] 451 :
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
() stantec REHOLE RECC BH22-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo, Ontario DATUM _ Geodetic
DATES: BORING August 23, 2013 WATER LEVEL TPC ELEVATION
e | o SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E % g a g ’E\G 510 : l(I)O : 1?0 2(|)0
Il e~ il £ = . T T T T
= < E STRATA DESCRIPTION ff x| x| S R Wp w i
& o= é i Gl w | w E 8 D5 | WATER CONTENT & ATTERBERG LIMITS
o g 5 g o %‘ g g = <>( g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REM:RKS
2 xX| 1
Z § g prd g STANDARD PENETRATION TEST, BLOWS/0.3m ° DERTARJIE S%OEN
0 405.5 Brush and grass ¥~ 10 20 30 40 50 60 70 80 90 uio _ ™
1 4052 300 mm TOPSOIL - 1 4lss| 1 %_;,_8 4 ° ;
e Very stiff brown to grey CLAY 2 F
1 CL) with sand 3
L (
_ A diss| 2 &g n %
£ 7K -
- g s 3 |33 2 » 4
E 8 |
; o JIss 4 8§ 16 ° &
3 10 F
] 11ss| s |8l | 16 . st
1 12 s
4 134 460
] 14- SS| 6 |¢jo 14 o | &
E arey 15 a
5 164(ss| 7 |28 | 12| e 5
] 17
. 18 a
] 19
6 E 20 r
E 21ss| 8 | &3 | 19 . s a
E 22 F
7 23 E
] 24 i
E 25 :
8 ] 26(ss| o |88 | 16 ° & -
z 27 :
] 28 -
3 29 - L
. 30 g
1 31(ss|10 &8 | 25 . 4
1 32 .
10 33 .
E 34 3
] 35 ;
11 36(ss 11|88 36 o :
] 37
3 38 F
12 . :
] 40 -
= 41{(/ss|12 &0 | 133 ° LS
1.392.7 5 610 ;
13 End of Borehole 43- .
1 No Groundwater present in open 441 F
E borehole on completion of drilling 45 E
14
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
o Pocket Penetrometer Test, kPa




@ Stantec BOREHOLE RECORD BH23-13

CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION __930 Erb Street Waterloo, Ontario DATUM Geodetic
DATES: BORING August 23, 2013 WATER LEVEL TPC ELEVATION
_ =g SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E, 5 i a € E§ 5}0 : 1?0 : 1?0 , 2?0
E|=E STRATADESCRIPTION | < |z | E v EX LS wWe oW W
o o= < w &t w W > 0 D (5 | WATER CONTENT & ATTERBERGLIMITS  F——6——|
oo e g o E =| U = < g DYNAMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ | REMARKS
% o Z & | STANDARD PENETRATION TEST, BLOWS/0.3m o | GRAINSIZE
(&) 5 (o) DISTRIBUTION
0 | 3983 Brush and grass 0 = 10 20 30 40 50 60 70 80 90 100 (KL |
{ 398 0 300 mm TOPSOIL 1 {lss| 1 58] s e g
E Stiff to very stiff brown CLAY 2 2
] CL) with sand 3 : E
14 (
§ o s 2 348 | 12 3
E 5 3
2 _ : 14SS| 3 %—}-8 20 ] L—
E 8 2
o llss| 4 818 | 16 o 4
3 10
E 114{ss| 5 (818 | 14 o a 1
1 12 g
4 13 s
: aliss 6 8% 13 ° 5 :
E 15 El
5 16-i(ss| 7 818 | 16 ° :
: 17 g
. 18 o
19
6 g 20 "
E | 21-i(ss| 8 [Gl8 | 13 . a 1
. 22 s
7 ] 231 .
1 24 g
] 25 2
= 2611SS| 9 11 ® o a
87 3900 27 616 ]
R End of Borehole 28 Fl
1 . 29 :
9 | No groundwater present in open 30 :
] borehole on completion of drilling 31 5
1 o -
10 33 ! F
E 34 |
] , 35 r
11] 36 1
] 37 s
B 38 E
12 e
E 40
] 41 4 F
1 421
13 43
R 44 ol
: 45
144
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
& Pocket Penetrometer Test, kPa




BOREHOLE RECORD
@ Sta ntec N: 4810115 E: 533587 BH24-13
CLIENT West Waterloo Retail LP PROJECT No. 160321331
LOCATION _ 930 Erb Street Waterloo. Ontario DATUM Geodetic
DATES: BORING &gust 23,2013 WATER LEVEL TPC ELEVATION
e SAMPLES UNDRAINED SHEAR STRENGTH (kPa)
E % g a g = = 50 I(I)O . 150 : 290
T =~ < -l T £ E - W "
= <E STRATA DESCRIPTION g lxl|F x| =8 ws P W I
o, o é L 1w m E-: % | D | WATER CONTENT & ATTERBERG LIMITS  F—6——I o
o | g = g a % = U = £ & | ovNaMIC CONE PENETRATION TEST, BLOWS/0.3m ¥ REMARKS
% Q & 2 O | STANDARD PENETRATION TEST, BLOWS/0.3m ® | GRAINSIZE
8 g O DISTRIBUTION
¢ | 4017 Brushand grass . 0 @ - 10 20 30 40 50 60 70 80 90 100, 1B
1 401 4/ 300 mm TOPSOIL = R s
JanLa 30 | s 4] s [ |
E Stiff brown sandy silty CLAY 2 .
E (CL-ML) 3 F
1 | 4 iss| 2 2581 18 ks
-s Vsl 3 ?‘
2 ] g 11881 3 | gio 14 B L- 1 38 46 15
E 84 " |
] o [IISS| 4 o181 14 o» N
3 g 10 e
] 12
4 134 610 .
] 141 SS| 6 610 13 ™ 3 g
= 15 A -
5 _: :g _’ SS 7 610 16 1 Be Ay o
] 18- -
1 19 - 3
6 20 :
] 4 610 ;
E 21491SS| 8 | ¢1p 12 ® n a
] 22
7 23 1 -
] 24 |
] 25 0 N
E 26(/SS| 9 14 e A E
89 3035 |5 610 :
E End of Borehole 28 a2
1 . 29 F
9 No groundwater present in open 30 -
E borehole on completion of drilling 314 q
] 321 :
10 ] 33 N r
; 34 3
] 35 ;
11 36 g
] 37 :
E . 38 Fl
12 ' =
] 40
= 41 a
] 42
13 43 I r
E 44 [
] 451 3
14 — - —
O Field Vane Test, kPa
O Remoulded Vane Test, kPa
4 Pocket Penetrometer Test, kPa




GEOTECHNICAL INVESTIGATION - WATERLOO WEST SIDE EMPLOYMENT LANDS, ERB STREET W AND
WILMOT LINE, WATERLOO, ONTARIO

Appendix D
Appendix D

D.1  LABORATORY TEST RESULTS



Unified Soil Classification System

SAND Gravel
| CLAY & SILT Fine | Medium | Coarse Fine | Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4 ) o
100 = - < & ﬁ
[P ? .74
- el
90 | | Sample ID —#—BH01-17 SS7 AT /Ij —:’ 10
= / A f*’— ‘ X’—l -
go | | ——BH03-17SS3  —a—BH06-17 SS6 / Vall L 20
/ rag
/
70 || BHO7-17 SS8  ==BH09-17 SS6 77 f / 30
o / i)
S &0 Ps 40 £
7] / // '3
& “ . g
g 50 l—/ / 50 IS
o > /i' "4 f g
& e &
40 l):l }/ / P, 60
rd
/ /
30 ;P 70
s
20 %ﬂ 80
10 90
0 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimeters
Sample ID Depth (m) % Gravel % Sand % Silt % Clay
BHO01-17 SS7 6.1-6.7 9.0 21.1 43.9 26.0
BH03-17 SS3 1.5-2.1 0.0 14.8 69.2 16.0
BHO06-17 SS6 4.6-5.2 13.0 31.7 38.3 17.0
BH07-17 SS8 7.6-8.2 10.0 33.2 43.8 13.0
BH09-17 SS6 4.6-5.2 5.0 19.0 48.0 28.0
GRAIN SIZE DISTRIBUTION Figure No. 1

Project No. 161413446.805




Unified Soil Classification System

SAND Gravel
| CLAY & SILT Fine | Medium | Coarse Fine | Coarse
U.S. Std. Sieve No. 200 100 50 30 16 8 4
100 —— A AT 0
- | [ T[] [ /r/r ﬂ-r T 1 1. /H/'/
Sample ID —#—BH12-17 SS3 -~ »
90 rel ~ 10
]
—¢—BH14-17 SS4  =#=—BH16-17 SS2 i | —
80 - 20
1 )
B /
0 1 BH17-17 SS5 / ) %0
2 3
£ 60 40
7 / 74 :
o —
= 7 x
§ 50 4 // 50 &
) / 5
o @
7
40 / 60
.
]
30 5 ‘g 70
ol
20 ’ﬁ 80
— =
—
10 = 90
0 100
0.001 0.01 0.1 1 10 100
Grain Size in Millimeters
Sample ID Depth (m) % Gravel % Sand % Silt % Clay
BH12-17 SS3 1.5-2.1 11.0 49.4 27.6 12.0
BH14-17 SS4 2.3-2.9 9.0 52.7 24.3 14.0
BH16-17 SS2 0.8-1.4 0.0 15.4 66.6 18.0
BH17-17 SS5 3.0-3.7 4.0 26.8 49.2 20.0
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PLASTICITY CHART
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GEOTECHNICAL INVESTIGATION - WATERLOO WEST SIDE EMPLOYMENT LANDS, ERB STREET W AND
WILMOT LINE, WATERLOO, ONTARIO

Appendix E
Appendix E

E.1  ANALYTICAL CORROSIVITY TEST RESULTS



CLIENT NAME:

ATTENTION TO:

PROJECT:

AGAT WORK ORDER:

SOIL ANALYSIS REVIEWED BY:
DATE REPORTED:

PAGES (INCLUDING COVERY):
VERSION*:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

STANTEC CONSULTING LTD
100 - 300 HAGEY BOULEVARD
WATERLOO, ON N2LO0A4
(519) 579-4410

Jeff Dietz

Waterloo West Side Employment Lands
177214556

Amanjot Bhela, Inorganic Coordinator
May 19, 2017

5

1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

Laboratories (V1)

Page 1 of 5

Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory

(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations
are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



CLIENT NAME: STANTEC CONSULTING LTD

SAMPLING SITE:Waterloo

Certificate of Analysis

AGAT WORK ORDER: 17T214556
PROJECT: Waterloo West Side Employment Lands

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

ATTENTION TO: Jeff Dietz

SAMPLED BY:RS

http://www.agatlabs.com

Corrosivity Package

DATE RECEIVED: 2017-05-10

DATE REPORTED: 2017-05-19

BHO1-17 BH17-17
SAMPLE DESCRIPTION: Sample 3 Sample 3
SAMPLE TYPE: Soil Soil
DATE SAMPLED: 2017-05-03 2017-05-03
Parameter Unit G/S RDL 8384435 8384441
*Sulphide % 0.05 <0.05 <0.05
Chloride (2:1) ua/g 2 5 11
Sulphate (2:1) ua/g 2 125 3
pH (2:1) pH Units NA 7.90 8.17
Electrical Conductivity (2:1) mS/cm 0.005 0.226 0.113
Resistivity (2:1) ohm.cm 1 4420 8850
Redox Potential (2:1) mV 5 242 240

Comments:

RDL - Reported Detection Limit;

G/ S - Guideline / Standard

8384435-8384441 EC/Resistivity, pH, Chloride, Sulphate and Redox Potential were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil).

*Sulphide analyzed at AGAT Vancouver

Certified By:

jima»(m./'o“t Bhela

CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested
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CLIENT NAME: STANTEC CONSULTING LTD
PROJECT: Waterloo West Side Employment Lands

SAMPLING SITE:Waterloo

Quality Assurance

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

AGAT WORK ORDER: 177214556
ATTENTION TO: Jeff Dietz
SAMPLED BY:RS

http://www.agatlabs.com

Soil Analysis

RPT Date: May 19, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank Mt\e/e;slser}ed Limits Recovery| Limits Recovery Limits
Lower | Upper Lower [ Upper Lower [ Upper
Corrosivity Package
*Sulphide 8386576 <0.05 <0.05 NA <0.05 95% 80% 120%
Chloride (2:1) 8377583 443 451 1.8% <2 100% 80% 120% 101% 80% 120% 105% 70% 130%
Sulphate (2:1) 8377583 15400 15900 3.3% <2 97% 80% 120% 101% 80% 120% 103% 70% 130%
pH (2:1) 8384435 7.90 7.96 0.8% NA 101% 90% 110% NA NA
Electrical Conductivity (2:1) 8384435 8384435 0.226 0.224 0.9% <0.005 95% 90% 110% NA NA
Redox Potential (2:1) 8386372 238 233 2.3% <5 101% 70% 130% NA NA

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

Certified By:

jimo,»(?'o“t Bhela

QUALITY ASSURANCE REPORT (V1)
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested




CLIENT NAME: STANTEC CONSULTING LTD
PROJECT: Waterloo West Side Employment Lands

SAMPLING SITE:Waterloo

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 177214556
ATTENTION TO: Jeff Dietz
SAMPLED BY:RS

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
*Sulphide INOR-181-6027 modified from ASTM E1915-11 COMBUSTION
Chloride (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 MSA part 3 & SM 4500-H+ B PH METER
Electrical Conductivity (2:1) INOR-93-6036 McKeague 4.12, SM 2510 B EC METER
Resistivity (2:1) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

Redox Potential (2:1)

McKeague 4.12 & SM 2510 B

REDOX POTENTIAL ELECTRODE

METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested
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Cha n of Custody ecord

Report Information:
Stantec Consulting Ltd.

if this Is a Drinking Water

Company:

Contact: Jeff Dietz

Address: 100-300 Hagey Boulevard
Waterloo

Phone: 519 579 4410 Fax:

Reports to be sent to: .

1 Email jeff.dietz@stantec.com

2. Email:

Project Information:

Project: A

Site Location:

Sampled By:

AGAT Quote #: PO:

Please note: If quatation number Is not provided, client will be bliled full price

Involce Informatlon:
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Company:

Contact: Dietz
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Emall: jeff.dietz@stantec.com
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GEOTECHNICAL INVESTIGATION - WATERLOO WEST SIDE EMPLOYMENT LANDS, ERB STREET W AND
WILMOT LINE, WATERLOO, ONTARIO

Appendix F
Appendix F

F.1  SEISMIC HAZARD CALCULATION



2015 National Building Code Seismic Hazard Calculation

INFORMATION: Eastern Canada English (613) 995-5548 francais (613) 995-0600 Facsimile (613) 992-8836
Western Canada English (250) 363-6500 Facsimile (250) 363-6565

July 11, 2017
Site: 43.4478 N, 80.5858 W  User File Reference: Waterloo West Side Employment Lands

Requested by: , Stantec Consulting Ltd.

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.094 0.125 0.116 0.095 0.074 0.044 0.022 0.0054 0.0023 0.070 0.060

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
Only 2 significant figures are to be used. These values have been interpolated from a 10-km-spaced grid
of points. Depending on the gradient of the nearby points, values at this location calculated directly
from the hazard program may vary. More than 95 percent of interpolated values are within 2 percent
of the directly calculated values.

Ground motions for other probabilities:

Probability of exceedance per annum 0.010 0.0021 0.001
Probability of exceedance in 50 years 40% 10% 5%
Sa(0.05) 0.0093 0.033 0.054
Sa(0.1) 0.015 0.047 0.076
Sa(0.2) 0.016 0.047 0.072
Sa(0.3) 0.014 0.040 0.060
Sa(0.5) 0.011 0.033 0.048
Sa(1.0) 0.0055 0.019 0.029
Sa(2.0) 0.0023 0.0089 0.014
Sa(5.0) 0.0005 0.0019 0.0034
Sa(10.0) 0.0004 0.0009 0.0014
PGA 0.0080 0.026 0.042
PGV 0.0066 0.023 0.037
References

National Building Code of Canada 2015 NRCC no. 56190;
Appendix C: Table C-3, Seismic Design Data for Selected Locations in 4
Canada <

User’'s Guide - NBC 2015, Structural Commentaries NRCC no.
XXXXXX (in preparation) 43.5°N
Commentary J: Design for Seismic Effects *

Geological Survey of Canada Open File 7893 Fifth Generation
Seismic Hazard Model for Canada: Grid values of mean hazard to be /
used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca
and www.nationalcodes.ca for more information

Aussi disponible en francgais

80.5°'W

I* I l(\lzg}]uarglaResources ggrs]sa(()jgrces naturelles C an a.d a
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