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1.0 INTRODUCTION

This report presents the results of the preliminary subsurface investigation carried out for the
proposed industrial development to be located at 3112 (formerly 3160) Carp Road, Ottawa,
Ontario.

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

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

2.0 BACKGROUND

2.1 Project Description

The site consists of an about 22 hectare land parcel located at 3112 Carp Road in Ottawa,
Ontario. The site is currently undeveloped grassland with occasional small trees and alders; more
mature trees can be found along the northern and eastern border of the site.

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

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

2.2 Previous Investigation

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

e Report to Novatech Engineering Consultants Ltd., titled “Hydrogeological Investigation &
Terrain Analysis, Proposed Industrial Subdivision, 3160 Carp Road, Ottawa, Ontario”
dated July 10, 2020 (Report No. 64819.03).
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As part of the hydrogeological investigation, 15 test pits, five boreholes with monitoring wells, and
four test wells were advanced across the site. The following should be noted about the test holes
advanced as pert of the previous hydrogeological investigation:

e The test pit information was provided on Record of Borehole Sheets (in Appendix C of this
report) and are referred to as test pits in this report and on the site plan.

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

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

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

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

2.3 Site Geology

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

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

3.0 METHODLOGY

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

The boreholes were advanced using a track mounted drill rig supplied and operated by
CCC Geotechnical & Environmental Drilling Ltd. of Ottawa, Ontario. The boreholes were
advanced to depths ranging from 2.6 to 9.0 metres below the existing ground surface.
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Standard penetration tests were carried out in the boreholes and samples of the soils encountered
were recovered using a 50 millimetre diameter split spoon sampling equipment. In situ vane
testing was carried out, where possible, in the boreholes to measure the undrained shear strength
of the silty clay.

A well screen was installed in the overburden in borehole 23-07 to measure the groundwater
levels and for hydraulic conductivity testing. The groundwater level was measured on
April 27, 2023 and March 18, 2026.

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

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

4.0 SUBSURFACE CONDITIONS

41 General

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

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

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

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

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

4.3 Topsoil

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

4.4 Silty Sand to Sandy Silt, and Sand

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

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

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

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

Borehole Sample S

ID Number

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

23-04 3 1.5t0 2.1 1 44 35 20

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

4.5 Weathered Silty Clay Crust

Native deposits of silty clay were encountered below the silty sand in boreholes 23-01, 23-03,
23-08, 23-13, and 23-15. The full depth of the silty clay in the boreholes has been weathered to
a grey brown crust. The weathered crust extends to depths ranging from about 1.5 to 3.8 metres
below the existing surface grade.
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Standard penetration tests carried out in the weathered silty clay gave SPT N values ranging from
2 to 8 blows per 0.3 metres of penetration, which reflect a stiff to very stiff consistency.

The results of grain size distribution testing carried out on one sample of the weathered silty clay
crust are provided in Appendix B and are summarized in Table 4.2.

Table 4.2 — Summary of Grain Size Distribution Testing (Weathered Crust)

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

ID Number (metres)

23-08 2 0.7t0 1.4 0 1 48 51

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

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

Borehole Sample Sample Depth Water Content

LL (%) PL (%)

ID Number (metres) (%)
23-01 2 0.7t0 1.4 27 33 15 18
23-03 3 1.510 2.1 27 30 15 15
23-08 3 1.5t0 2.1 56 30 16 14
23-13 3 1.5t0 2.1 30 27 14 13
23-15 5B 3.0t0 3.6 39 32 15 17

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

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

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

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

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

Shrinkage Plasticit LUEEEE
Borehole ID NKage  piastic Limit Liquid Limit y Plasticity
/ Sample No Si: (%) A e Index
i (%) (%)
23-01/2 - 15 33 18 18
23-03/3 - 15 30 16 16
23-08/2 18 . - - -
23-08/3 - 16 30 14 14
23-13/3 - 14 27 13 13
23-15/ 5B ; 15 32 17 17

4.6 Sand and Silt

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

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

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

4.7 Glacial Till

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

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

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

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

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

Borehole Sample SETONALD
Depth Gravel (%) Sand (%) Silt (%) Clay (%)
ID Number
(metres)
23-06 10B 70t075 21 46 22 10
23-08 5 3.1t03.2 2 27 35 35

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

4.8 Auger Refusal and Bedrock

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

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

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

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

Test hole ID Grou_nd Surface Depth to Refusal Refus_aIIBedrock
Elevation (metres) (metres) Elevation (metres)
BH 23-06 110.3 8.5 101.8"
BH 23-07 112.8 3.3 109.6
BH 23-08 110.3 4.4 105.8
BH 23-10 1141 4.2 109.9
BH 23-13 111.7 4.0° 107.62
BH 23-14 116.3 2.6 113.8
BH 23-15 111.5 5.0 106.4
BH 19-1D 115.8 9.2 106.6
BH 19-3D 115.2 6.5 108.7
BH 19-4S 1171 5.6 111.5
TW-1 115.8 7.93 107.93
TW-2 112.8 7.6° 105.23
TW-3 115.3 7.0% 108.3%
TW-4 117.3 8.23 109.13
TP 18-2 114.7 29 111.8
TP 18-3 1131 24 110.7
TP 18-6 114.5 2.94 111.6*
TP 18-9 116.2 3.14 113.2¢
TP 18-10 1141 3.14 111.0%
TP 18-11 111.6 2.34 109.44
TP 18-12 116.3 2.94 113.4*
TP 18-13 111.8 3.14 108.84
TP 18-14 115.5 1.8 113.6
Notes:
1. Practical auger refusal was encountered in borehole 23-06 at a depth of about 8.5 metres below the ground
surface, however, an SPT advanced past auger refusal to a depth of about 9.0 metres below the existing ground
2. ;‘;"::E;—e 23-13 encountered SPT refusal (not auger refusal). SPT refusal likely represents cobbles and
boulders, rather than the bedrock surface.
3. The depth to bedrock in the test wells is inferred from the drilling resistance and the drill cuttings.
4. Refusal to excavator advancement was encountered in test pits 18-6 and 18-9 to 18-13 on possible cobbles and

boulders within the glacial till.
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4.9 Groundwater Levels

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

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

Table 4.7 — Summary of Groundwater Levels

Ground Surface Groundwater Depth Groundwater

Borehole ID Elevation (metres below Level Elevation
(metres) ground surface) (metres)
2.8 110.0 Apr 27, 2023
BH 23-07 112.8
14 1114 March 18, 2026
TW 19-1 115.8 4.2 111.6 Aug 8, 2019
TW 19-2 112.8 1.5 111.3 Aug 8, 2019
TW 19-3 115.3 3.0 112.3 Apr 27, 2023
TW 19-4 117.3 3.9 113.4 Apr 27, 2023
4.6 111.2 Aug 8, 2019
BH 19-1D 115.8
4.0 111.8 March 18, 2026
BH 19-1S 115.8 Dry Dry Aug 6, 2019
BH 19-3D 115.2 2.9 112.3 Apr 27, 2023
BH 19-3S 115.3 3.0 112.3 Apr 27, 2023
4.6 112.5 Apr 27, 2023
BH 19-4S 1171
4.4 112.7 March 18, 2026
Report to: T & L Carroll Holdings Inc.
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4.10 Chemistry Relating to Corrosion

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

Table 4.9 — Summary of Corrosion Testing

Borehole 23-07

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

5.0 RECOMMENDATIONS AND GUIDELINES

5.1 General

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

Based on the information available at the time of preparing this report, the results of the
subsurface investigation, and laboratory classification testing, it is considered that the site is
suitable for the proposed development, from a geotechnical perspective

5.2 Site Grade Raise Restrictions

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

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

5.3 Excavations

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

Based on the results of the subsurface investigation and laboratory testing, the weathered crust
deposit is sensitive to disturbance from ponded water, vibration and construction traffic. As such,
it is suggested that, where encountered at subgrade level, final trimming to subgrade level be
carried out using a hydraulic shovel equipped with a flat blade bucket. An allowance should be
made to remove and replace any disturbed silty clay with compacted sand and gravel, such as
that meeting OPSS Granular A or Granular B Type Il, where required.

Cobbles and boulders should be anticipated in the glacial till. As such, an allowance should be
made for removal of boulders from the glacial till during excavation which may require use of
larger excavation plant and slow excavation progress.

5.4 Groundwater Pumping

The groundwater level in the monitoring wells, within the overburden, installed during the current
and previous investigations ranges from about 2.8 to 5.5 metres below ground surface (elevations
ranging from about 110.0 to 112.5 metres). Additional water levels were measured within the test
wells installed at the site, however, these are deep bedrock wells and are not considered
representative of the water levels within the overburden.

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

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

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

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

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

For exterior strip footings, up to 2.0 metres wide, founded, at a depth of up to 1.5 metres below
the existing ground surface, on or within the native, undisturbed deposits of the silty sand,
weathered silty clay crust, glacial till, or on a pad of compacted engineered fill above the native,
undisturbed soil should be sized using a geotechnical reaction at Serviceability Limit State (SLS)
of 100 kilopascals and a factored geotechnical resistance at Ultimate Limit State (ULS) of
250 kilopascals.

In areas where the underside of footing level is above the level of the native soil or where
subexcavation of soil is required, the grade below the proposed buildings could be raised with
granular material meeting Ontario Provincial Standard Specifications (OPSS) requirements for
Granular B Type Il. The granular material should be compacted in maximum 200 millimetre thick
lifts to at least 98 percent of the material’'s standard Proctor maximum dry density value using
suitably sized compaction equipment. To provide adequate spread of load below the footings, the
granular material should extend at least 0.5 metres horizontally beyond the edge of the footings
and down and out from this point at 1 horizontal to 1 vertical, or flatter.

Provided that the subgrade surface and engineered fill are prepared as described in this report,
the post construction total and differential settlement of the footings at SLS should be less than
25 and 15 millimetres, respectively.

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

Given the level of information on the proposed structures available at this time, the above
recommendations should be considered to be preliminary. GEMTEC should review the foundation
settlement and bearing resistance if the footings of the proposed buildings on site are greater than
2.0 metres in width and at a depth of greater than 1.5 metres below the existing ground surface.
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5.5.1 Seismic Site Class

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

Based on Table 4.1.8.4.A. of the 2012 Ontario Building Code, the seismic site class can be
determined based on the Average Standard Penetration Resistance or the Soil Undrained Shear
Strength. In the National Building Code of Canada (2015), Commentary J, sentence 98, the soil
strata can be separated into the two profiles, one for the silty clay and another for the silty sand
(glacial till) and bedrock. Based on the results of the boreholes, It was conservatively assumed
that the silty clay has an undrained shear strength of stiff to very stiff (50 kPa < s, < 100 kPa)
corresponding to a Site Class D. Based on the results of the boreholes, the glacial till and bedrock
has an average standard penetration resistance of about 35 blows (assuming an N value of
100 blows for the bedrock to a depth of 30 metres) which corresponds to a Site Class D.

Based on the results of the standard penetration testing and assumed undrained shear strength
of the weathered silty clay crust carried out as part of this investigation, it is recommended that
seismic Site Class D be used for the design of structures in the commercial development.

Based on the measured water levels in the overburden in the Spring of 2023 and 2026, the water
levels are generally below the base of the sandy deposits on site. As such, the overburden
deposits at this site are not considered to be potentially liquefiable during the design seismic
event.

An analysis was carried out on the silty clay soils, based on the results of the investigation and
geotechnical classification testing, at the site to assess the potential for cyclic softening
(i.e., liquefaction-like behaviour), using the method developed by Idriss and Boulanger (2006).
The silty clay soils at this site are not considered susceptible to cyclic softening during the design
earthquake event. These findings are consistent with previous analyses carried out for Champlain
Sea clays which have generally indicated that these clays are not susceptible to cyclic softening.

5.6 Frost Protection of Foundations

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

The topsoil is not considered suitable for support of the slab on grade. To prevent long term
settlement of the floor slab, all organic material and any fill material, if encountered, should be
removed from below the proposed slab to expose the native overburden deposits.

The grade within the proposed buildings could then be raised where necessary, with material
meeting OPSS requirements for Granular A and Granular B Type | or Il. The granular base for
the proposed slab on grade should consist of at least 150 millimetres of OPSS Granular A.

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

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

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

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

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

5.8 Backfill and Drainage

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

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

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

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

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

5.9 Roadway Construction

5.9.1 Subgrade Preparation

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

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

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

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

5.9.2 Pavement Design

It is recommended that GEMTEC be provided the opportunity to review proposed typical traffic
loadings to assess suitability of the above indicated pavement structure when additional details
are made available.

Primary roads throughout the site proposed for eventual city hand-over are understood to be
considered “Rural Local Roads”, and may be provided with the following pavement structure:

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

e 150 millimetres of OPSS Granular A base, over

e 450 millimetres of OPSS Granular B, Type |l subbase

Private roadways or parking areas at this site planned to be used by light vehicles only (cars,
etc.), may be provided with the following pavement structure:

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

e 150 millimetres of OPSS Granular A base, over

e 300 millimetres of OPSS Granular B, Type Il subbase

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

If the granular pavement materials are to be used by construction traffic, it may be necessary to
increase the thickness of the granular subbase layer, install a woven geotextile separator between
the roadway subgrade surface and the granular subbase material, or a combination of both, to
prevent pumping and disturbance to the subbase material. The contractor should be made
responsible for their construction access.
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The required thickness of the subbase materials will depend on a number of factors, including
contractor workmanship and schedule, contractor methodology, soil types and weather
conditions, and should be assessed by geotechnical personnel at the time of construction. In our
opinion, the preferred approach from a geotechnical point of view is to:

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

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

5.9.3 Granular Material Placement

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

5.9.4 Asphaltic Cement

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

5.9.5 Transition Treatments

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

5.9.6 Pavement Drainage

Adequate drainage of the pavement granular materials and subgrade is important for the long-
term performance of the pavement at this site. Where feasible, catch basins should be provided
with minimum 3-metre-long perforated stub drains which extend in at least two directions from
each catch basin at the pavement subgrade level. In addition, where catch basins are not feasible,
we recommend that swales or ditches be implemented to promote drainage around the road
surface areas. The granular base and subbase materials should be crowned and extend
horizontally to the ditches or swales. Where possible, the bottom of the swales/ditches should be
at least about 0.5 metres below the bottom of the Granular B Type II.

5.10 Corrosion of Buried Concrete and Steel

According to Canadian Standards Association (CSA) “Concrete Materials and Methods of
Concrete Construction”, the concentration of sulphate in the soil samples recovered from borehole
BH 23-07 can be classified as low. For low exposure conditions, any concrete that will be in
contact with the native soil or groundwater could be batched with General Use (GU) type cement.
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The effects of freeze thaw in the presence of de-icing chemical (sodium chloride) near the building
should be considered in selecting the air entrainment and the concrete mix proportions for any
exposed concrete.

Based on the resistivity and pH of the soil samples tested, the soil can be generally classified as
non-aggressive toward unprotected steel. It is noted that the corrosivity of the soil could vary
throughout the year due to the application sodium chloride for de-icing.

5.11 Sensitive Marine Clay — Effects of Trees

The site is underlain by a discontinuous deposit of silty clay, a material which is known to be
susceptible to shrinkage with a change/reduction in moisture content. Research by the Institute
for Research in Construction (formerly the Division of Building Research) of the National
Research Council of Canada has shown that trees can cause a reduction of moisture content in
the silty clays in the Ottawa area, which can result in significant settlement/damage to nearby
buildings supported on shallow foundations, or hard surfaced areas. Therefore, deciduous tree
planting should be carried in accordance with the guidelines identified in the City of Ottawa
document titled: “Tree Planting in Sensitive Marine Clay Soils — 2017 Guidelines”.

The City of Ottawa Tree Planting Guidelines indicates that sensitive marine clay soils with a
modified plasticity index of less than 40 percent are considered to have a low/medium potential
for soil volume change. Clay soils with a modified plasticity index that exceeds 40 percent are
considered to have a high potential for soil volume change.

The modified plasticity index of the samples of weathered silty clay crust, provided in Table 4.4,
ranges from about 13 to 18 percent. As such, the potential for soil volume change, as defined by
the City of Ottawa, is low/medium.

In accordance with the City of Ottawa Tree Planting Guidelines, tree planting restrictions apply
where clay soils with low/medium potential for volume change are present between the underside
of footing and a depth of 3.5 metres below finished grade (refer to the City of Ottawa document
titled: “Tree Planting in Sensitive Marine Soils - 2017 Guidelines”) — as is likely the case at this
site.

According to the City of Ottawa 2017 Tree Planting Guidelines, the tree to foundation setbacks
within the development can be reduced to 4.5 metres for small to medium sized trees (i.e., trees
with a mature height of less than 14 metres) with further information and recommendations on
planting trees near foundations provided in the City of Ottawa Tree Planting in Sensitive Marine
Clay Soils — 2017 Guidelines.
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6.0 ADDITIONAL CONSIDERATIONS

6.1 Effects of Construction Induced Vibration

Some of the construction operations (such as granular material compaction, excavation, etc.) will
cause ground vibration on and off of the site. The vibrations will attenuate with distance from the
source but may be felt at nearby structures. The magnitude of the vibrations will be much less
than that required to cause damage to the nearby structures or services in good condition.

6.2 Monitoring Well Abandonment

Monitoring well installed as part of this investigation should be decommissioned by a licensed well
technician. The well abandonment could be carried out in advance of or during construction.

6.3 Winter Construction

If construction is required during freezing temperatures, the native soil subgrade below the
footings should be protected immediately from freezing using straw, propane heaters and
insulated tarpaulins, or other suitable means. The frost susceptibility potential of the bedrock
should be assessed by geotechnical personnel to determine if frost protection is required for
bedrock subgrades.

Any service trenches should be opened for as short a time as practicable and the excavations
should be carried out only in lengths which allow all of the construction operations, including
backfilling, to be fully completed in one working day. The materials on the sides of the trenches
should not be allowed to freeze. In addition, the backfill should be excavated, stored and replaced
without being disturbed by frost or contaminated by snow or ice.
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7.0 CLOSURE

We trust this report provides sufficient information for your present purposes. If you have any
questions concerning this report, please do not hesitate to contact our office.

o) ()QM& " e
Mivpiiogg 7

Alex Meacoe, P.Eng.
Senior Geotechnical Engineer

Bill Cavers, P.Eng.
Principal Geotechnical Engineer
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STANDARD OF CARE: GEMTEC has prepared this report in a manner consistent with generally accepted
engineering or environmental consulting practice in the jurisdiction in which the services are provided at the
time of the report. No other warranty, expressed or implied is made.

COPYRIGHT: The contents of this report are subject to copyright owned by GEMTEC, save to the extent
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actionable breach of confidence or may otherwise prejudice our commercial interests.
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reference to the instructions given to GEMTEC by the Client, communications between GEMTEC and the
Client and to any other reports prepared by GEMTEC for the Client relative to the specific site described in
the report. In order to properly understand the suggestions, recommendations and opinions expressed in
this report, reference must be made to the whole of the report. GEMTEC can not be responsible for use of
portions of the report without reference to the entire report.

BASIS OF REPORT: This Report has been prepared for the specific site, development, design objectives
and purposes that were described to GEMTEC by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. The applicability and reliability of any of the findings, recommendations, suggestions,
or opinions expressed in the document, subject to the limitations provided herein, are only valid to the extent
that this report expressly addresses the proposed development, design objectives and purposes. Any
change of site conditions, purpose or development plans may alter the validity of the report and GEMTEC
cannot be responsible for use of this report, or portions thereof, unless GEMTEC is requested to review
any changes and, if necessary, revise the report.

TIME DEPENDENCE: If the proposed project is not undertaken by the Client within 18 months following
the issuance of this report, or within the timeframe understood by GEMTEC to be contemplated by the
Client, the guidance and recommendations within the report should not be considered valid unless reviewed
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USE OF THIS REPORT: The information, recommendations and opinions expressed in this report are for
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the applicable permit review process. Contractors bidding on, or undertaking the work, should rely on their
own investigations, as well as their own interpretations of the factual data presented in the report, as to how
subsurface conditions may affect their work, including but not limited to proposed construction techniques,
schedule, safety and equipment capabilities.

NO LEGAL REPRESENTATIONS: GEMTEC makes no representations whatsoever concerning the legal
significance of its findings, or as to other legal matters touched on in this report, including but not limited to,
ownership of any property, or the application of any law to the facts set forth herein. With respect to
regulatory compliance issues, regulatory statutes are subject to interpretation and change. Such
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DECREASE IN PROPERTY VALUE: GEMTEC shall not be responsible for any decrease, real or
perceived, of the property or site’s value or failure to complete a transaction, as a consequence of the
information contained in this report.

RELIANCE ON PROVIDED INFORMATION: The evaluation and conclusions contained in this report have
been prepared on the basis of conditions in evidence at the time of site inspections and on the basis of
information provided to us. We have relied in good faith upon representations. information and instructions
provided by the Client and others concerning the site. Accordingly, we cannot accept responsibility for any
deficiency, misstatement or inaccuracy contained in this report as a result of misstatements, omissions,
misrepresentations. or fraudulent acts of the Client or other persons providing information relied on by us.
We are entitled to rely on such representations, information and instructions and are not required to carry
out investigations to determine the truth or accuracy of such representations, information and instructions.

INVESTIGATION LIMITATIONS: Site investigation programs are a professional estimate of the scope of
investigation required to provide a general profile of subsurface conditions but even a comprehensive
investigation, sampling and testing program may fail to detect all or certain subsurface conditions.

The data derived from the site investigation program and subsequent laboratory testing are interpreted by
trained personnel and extrapolated across the site to form an inferred geological representation and an
engineering opinion is rendered about overall subsurface conditions and their likely behaviour with regard
to the proposed development. Conditions between and beyond the borehole/test hole locations may differ
from those encountered at the borehole/test hole locations and the actual conditions at the site might differ
from those inferred to exist, since no subsurface exploration program, no matter how comprehensive, can
reveal all subsurface details and anomalies. Accordingly, GEMTEC does not warrant or guarantee the
exactness of the subsurface descriptions.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination-or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions. The
condition of the sail, rock and groundwater may be significantly altered by construction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent sites.
Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise indicated the
soil must be protected from these changes during construction.

In addition, fill of variable physical and chemical composition can be present over portions of the site or on
adjacent properties. The professional services retained for this project include only the geotechnical aspects
of the subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous
activities or uses of the site and/or resulting from the introduction onto the site of materials from off-site
sources are outside the terms of reference for this project and have not been investigated or addressed.

SAMPLE DISPOSAL: GEMTEC will dispose of all uncontaminated soil and/or rock samples 60 days
following issue of this report or, upon written request of the Client, will store uncontaminated samples and
materials at the Client's expense. In the event that actual contaminated soils, fills or groundwater are
encountered or are inferred to be present, all contaminated samples shall remain the property and
responsibility of the Client for proper disposal.
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FOLLOW-UP AND CONSTRUCTION SERVICES: All details of the design were not known at the time of
submission of GEMTEC's report. GEMTEC should be retained to review the final design, project plans and
documents prior to construction, to confirm that they are consistent with the intent of GEMTEC's report.

During construction, GEMTEC should be retained to perform sufficient and timely observations

of encountered conditions to confirm and document that the subsurface conditions do not materially differ
from those interpreted conditions considered in the preparation of GEMTEC's report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in GEMTEC's report. Adequate field review, observation and testing during construction
are necessary for GEMTEC to be able to provide letters of assurance, in accordance with the requirements
of many regulatory authorities. In cases where this recommendation is not followed, GEMTEC's
responsibility is limited to interpreting accurately the information encountered at the borehole locations, at
the time of their initial determination or measurement during the preparation of the Report.

CHANGED CONDITIONS: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities,
it is a condition of this report that GEMTEC be notified of any changes and be provided with an opportunity
to review or revise the recommendations within this report. Recognition of changed soil and rock conditions
requires experience and it is recommended that GEMTEC be employed to visit the site with sufficient
frequency to detect if conditions have changed significantly.

DRAINAGE: Drainage of subsurface water is commonly required either for temporary or permanent
installations for the project. Improper design or construction of drainage or dewatering can have serious
consequences. GEMTEC takes no responsibility for the effects of drainage unless specifically involved in
the detailed design and construction monitoring of the system.
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APPENDIX A

Records of Borehole Logs — Current Investigation

List of Abbreviations and Symbols
Borehole 23-01, 23-03, 23-04, 23-06, 23-07, 23-08,23-10,
23-11, 23-13, 23-14, and 23-15
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ABBREVIATIONS AND TERMINOLOGY USED ON RECORDS OF BOREHOLES AND TEST PITS

SAMPLE TYPES SOIL TESTS
AS Auger sample w Water content
CA Casing sample PL, wp Plastic limit
LL, w. Liquid limit
CS Chunk sample —
C Consolidation (oedometer) test
BS Borros piston sample D Relative density
GS Grab sample DS Direct shear test
MS Manual sample Gs Specific gravity
RC Rock core M Sieve analysis for particle size
ss Split spoon sampler MH Combined sieve and hydrometer (H) analysis
ST Slotted tube MPC Modified Proctor compaction test
SPC Standard Proctor compaction test
TO Thin-walled open shelby tube X
ocC Organic content test
TP Thin-walled piston shelby tube uc Unconfined compression test
WS Wash sample v Unit weight
PENETRATION RESISTANCE COHESIONLESS SOIL COHESIVE SOIL
Compactness Consistency
Standard Penetration Resistance, N SPT N-Values | Description Cu, kPa | Description
The number of blows by a 63.5 kg (140 Ib) hammer
dropped 760 millimetres (30 in.) required to drive a 50 0-4 Very Loose 0-12 Very Soft
mm split spoon sampler for a distance of 300 mm (12 in.).
For split spoon samples where less than 300 mm of 4-10 Loose 12-25 Soft
penetration was achieved, the number of blows is 10-30 Compact 25.50 Firm
reported over the sampler penetration in mm.
30-50 Dense 50-100 Stiff
Dynamic Penetration Resistance >50 Very Dense | 100-200 Very Stiff
The number of blows by a 63.5 kg (140 Ib) hammer >200 Hard
dropped 760 mm (30 in.) to drive a 50 mm (2 in.)

diameter 60° cone attached to ‘A’ size drill rods for a

distance of 300 mm (12 in.).

GRAVEL SAND

Sampler advanced by static weight of TS

WH hammer and drill rods SRRIITIIN
CLAY FILL

Sampler advanced by static weight of 4

WR drill rods S ﬁ %
R BOULDER TILL

PH Sampler advanced by hydraulic

pressure from drill rig -[. P DA D:l:l

PIPE WITH BENTONITE PIPE WITH BACKFILL PIPE WITH SAND

PM Sampler advanced by manual \vd

pressure GROUNDWATER

SCREEN WITH SAND LEVEL
0491 0i1 1i0 1I0 1(I)0 100(I)mm
SILT SAND
RAVEL COBBLE| BOULDER
GRAIN SIZE CLAY Fine Medium Coarse G
0.08 0.4 2 5 80 200
0 10 20 35
DESCRIPTIVE TERMINOLOGY TRACE SOME ADJECTIVE noun > 35% and main fraction

(Based on the CANFEM 4th Edition) X
trace clay, etc some gravel, etc. silty, etc. sand and gravel, etc.

descriptive terms.pub

@ GEMTEC Modified May 2018
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RECORD OF BOREHOLE 23-01

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 18 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m ~+ NATURAL € REMOULDED | 4 Q
Sol i 5 > | e %’: £| PEZOMETER
cEl 2 T i i WATER CONTENT, % Sn OR
5| o © | EEV. | B | B | Se| S [a DYNAMIC PENETRATION W EE STANDPIPE
Ful 2 DESCRIPTION £ [oeem| = | £ |8E 2 RESISTANCE, BLOWS/0.3m Wol———C—W_ |8y INSTALLATION
i ¥ =} <
o i} o <
° 18 = m |z r |4 10 20 30 40 50 60 70 80 90 -
L Ground Surface
L TOPSOIL p
B Loose, brown SILTY SAND, with rootlets 1 SS | 405 |7 ]
S N N B -l 1114.99 1
R Grey brown SILTY SAND, trace to some | .7 -} . 112-;8 ]
1 clay 7 0.96
= Stiff to very stiff, grey brown SILTY 2 | 8S | 58357 B
B CLAY, with sand seams (WEATHERED T
N CRUST) ]
n o 114.23 .
- O Compact to very dense, grey brown 1A ] 1.52 ]
- E| SILTY SAND, some gravel, with cobbles / ;/ b
[~ _ é and boulders (GLACIAL TILL) )/ 3 SS | 155 |27 ]
EER %%
- 3 ﬂh) 4 - 8 7 =
B ; = ? 7. g Auger Cuttings 1
B z(< L& X7 ]
B &|§ 1214 ]
- n /d g y’ 4 SS | 430 |26 E
B z 9/ 3 % ]
B 3 'V 7 ]
I k= é /
B A4 ]
B %% ;
N %% 5 | ss | 155 |87 ]
- - ] DL A 1110 ]
K Dense, grey SILTY SAND, some gravel, 9/ % 3.81 B
— 4 with cobbles and boulders (GLACIAL / ;/
B TILL, - - 6 SS | 405 |46
¥ ) A% % ]
n < ] 111.33 .
= End of Borehole 4.42 E
= 5 p—
L 6 —
= 7 p—
= 8 p—
= 9 p—
- GEMTEC LOGGED: cC
CONSULTING ENGINEERS CHECKED: T™

AND SCIENTISTS




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

CLIENT:  TLC Holdings Ltd. SHEET: 10F 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 18 2023
LOCATION: See Site Plan, Figure 1
[a) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m ~+ NATURAL € REMOULDED | 4 Q
Sol 5 > | g Sz PIEZOMETER
owm
ox | = z @ L WATER CONTENT, % on OR
':l_: E ® < ELEV. o E S E % A DYNAMIC PENETRATION w [ STANDPIPE
B = % DESCRIPTION g DEPTH % z 8 € 2 RESISTANCE, BLOWS/0.3m Wob———o——w_ 8 25 INSTALLATION
o i} [e] <
S 18 = m | = x |z 10 20 30 40 50 60 70 80 90 -
L Ground Surface i 112.76
N TOPSOIL IS BYPYY ]
B Very loose, grey brown SILTY SAND, -l .[-] o.15 ]
B trace to some clay B 1 SS | 380 (WH ]
- S 12,00 i
B Compact, grey brown SILTY SAND, AEE 0.76 ]
I some clay N
L ) ) 2 SS | 585 | 21 p
B o -1 ]
B E AEAS ]
- = S of -l 1111.24 ]
- Sl Stiff to very stiff, grey brown SILTY 1.52 .
B Z| &| CLAY, trace sand (WEATHERED [ .
B 5 2| CRUST) 3 SS | 610 |8 Auger Cuttings 1
[ 213 < 1
B f g ]
N 7] 110.48 ]
B | Loose to compact, grey brown SILTY X ] 2.28 ]
L S| SAND to SANDY SILT, some gravel, with / X B2 .
- I | cobbles and boulders (GLACIAL TILL) >/ 45 4 SS | 380 (8 -
. ?7-
N ? ) 5 | ss |535|20 ]
B End of Borehole ]
—_— ]
= 5 p—
- 6 ]
L 7 ]
I ]
— ]
< GEMTEC LoGGED: cC
o CHECKED: TM




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-04

CLIENT: TLC Holdings Ltd. SHEET: 10F 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 18 2023
LOCATION: See Site Plan, Figure 1
o SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m + NATURAL & REMOULDED | 4 Q
Sal & 5 > | g $Z| PEZOMETER
cEl 2 T i i WATER CONTENT, % o OR
| o T O|ELEV- | @ | B |SE| S |aDYNAMIC PENETRATION W ErF STANDPIPE
Ful 2 DESCRIPTION £ [oeem| = | £ |8E 2 RESISTANCE, BLOWS/0.3m Wol———C—W_ |8y INSTALLATION
i ¥ =} <
A | [e) <
° 19 e m |z |2 10 20 30 40 50 60 70 80 90 -
L Ground Surface i 110.49
B TOPSOIL NEARY 110.20 E
B Loose, grey brown SILTY SAND, with T[T 020 1 ss | 510 |4 -
- rootlets HNEE ]
[ [ 10073 ]
B Loose to compact, grey brown SAND, ooo.-] o6 1
I some silt, with silty clay seams o
L R 2 SS | 510 |9 B
¥ 5 RS ]
B o - i
B I R B
- & - 3 | SS |460|12 MH ]
B ; ﬂé’ R 108.21 Auger Cuttings ]
[ H <[ Dense to very dense, grey brown SILTY  [p/ 7 <Y 2.28 i
n [n uE) SAND, some gravel, with cobbles and / ; .
- @ | boulders (GLACIAL TILL) >/ - 4 SS | 405 |51 -
B = 17 .
L o 2./ b
— 3 I /;{-‘ 4
i ? ) 5 | ss | 430 |57 ]
— 4 .- . .~ .. 1
- 9/; 6 | Ss | 20549
: S 7) 106.07 -
= End of Borehole 4.42 b
— 5 -
L 6 —
— 7 -
— 8 -
— 9 -

4

G E M T E C LOGGED: CC

CoNSULTING ENGINEERS .
AND SCIENTISTS CHECKED: T™




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-06

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 20 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m + NATURAL € REMOULDED | 4 Q
sal g 5 < | g 22| PEZOVETER
TE|2 T & i WATER CONTENT, % S OR
| o < ELEV. | & | B | S E| £ | A DYNAMIC PENETRATION w EH STANDPIPE
B2 % DESCRIPTION £ DEFTH % > 8 £ g RESISTANCE, BLOWS/0.3m Wol————w_ | 8 25 INSTALLATION
o i} o <
° 18 = m |z r | A 10 20 30 40 50 60 70 80 90 -
- Ground Surface 110.29
n TOPSOIL m
[ 1109.99 ]
R Grey brown SILTY SAND, trace clay, T T o030’ SS | 3855 i
- with rootlets B B
- 1] 10953 .
i Loose to very dense, grey brown SILTY  [o7 ¥ %] 0.76 ]
- SAND, some gravel, with cobbles and /o/ ;/
| boulders (GLACIAL TILL) }/ 4 2 SS | 560 |6 .
- /?’é /// 3 | Ss | 305 |46 ]
L
[ )1 A ]
i LA 4 | ss | 61041 .
I }1 . /
B ? 7 5 | SS | 305 |50 1
X g ? /// ]
- £ P ;
[ 5 o5 i
— 4|55 ] L] 6 | SS | 405 |>50
i 1 % [/
S EE A7
. g%
B P& 9/ " SZJ Auger Cuttings
B olg T A A
|8 s
- 3 aVAY;
5 2 2;: A 7 | SS |510(72
- 5 (<] > -
N T ? e }Zj ]
i ? y é 8 | ss | 30562 i
C £ ’
- ?/ 9 | ss 48036 :
F G4z ]
[ K- 10 | sS | 480 |82 ]
L ? /// MH ]
R 4 7 ]
i ‘A 11 | S | 330 |77 ]
-8 ;j b ;
i § / ]
[ ;f( é 12 | ss | 330 |59 ]
[ L ISP 101.30 h
B End of Borehole 8.99 ]
- Note: Auger refusal occured at 8.53 -
- metres depth 1

4

G E M T E C LOGGED: CC

CoNSULTING ENGINEERS .
AND SCIENTISTS CHECKED: T™
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RECORD OF BOREHOLE 23-07

AND SCIENTISTS

CLIENT: TLC HoIdings Ltd. SHEET: 10F 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 20 2023
LOCATION: See Site Plan, Figure 1
[a) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m - NATURAL & REMOULDED [ 4@
sal 5 > 22|  PEZOMETER
ow | w o] £ 5%
ox | = o @ i WATER CONTENT, % on OR
| o < ELEV. | & | B | S E| £ | A DYNAMIC PENETRATION w EH STANDPIPE
B = % DESCRIPTION g DEPTH % z 8 € g RESISTANCE, BLOWS/0.3m Wob———o——w_ 8 25 INSTALLATION
o i} o <
S 18 = m | = x |3 10 20 30 40 50 60 70 80 90 -
L 5 Ground Surface
L TOPSOIL Stickup N
protective
[ 1 | ss | 3851 e ]
[ Brown SILTY SAND, with rootlets Bentonite Seal i
N N - |14 112.06 -1
i | Loose, grey brown SILTY SAND, some | .| -] . 0.76 ]
[ 4| [8] gravel, trace clay - 1]
i z R 2 | SS | 405 |7 Filter Sand |- ]
- E S N
L S B .
= @ - .
i 9 < -l 111.30 |
- <| & Dense, grey brown SILTY SAND, trace to ) 1.52 -
- g Z| some gravel, with cobbles and boulders ;/ -1
B S| g| (GLACIAL TILL) - 3 SS | 460 |43 N
B &ls VA% ]
- 2| @ 2% ]
S RE 42 B=ak
[ E X ;/ 50mm diameter | - ]
o / 4 SS | 330 | >50 PVC screen ]
= " V -
' g% AVA 1]
[, y// N=h=
B 572 5 SS | 50 |>50 ’ N
- A/ 109.55 cavein PR
[ End of Borehole 3.27 ]
L Auger Refusal .
I 4 —
I 5 —
L 6 —
I 7 —
I 8 —
I 9 —
[ GROUNDWATER |
i OBSERVATIONS
- DEPTH | ELEV.]
i DATE - ]
[ 23/04/27| 2.82 Y| 110.0 ]
< GEMTEC LoGeED: cC
CONSULTING ENGINEERS CHECKED: TM




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-08

CLIENT: TLC Holdings Ltd. SHEET: 10F 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 18 2023
LOCATION: See Site Plan, Figure 1
o SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m + NATURAL € REMOULDED | 4 Q
Sal & 5 > | g $Z| PEZOMETER
2El= T i i WATER CONTENT, % S OR
Tk ELEV. w el DYNAMIC PENETRATION w =R STANDPIPE
Eul| o < oo > A
= DESCRIPTION £ [oerm| = | £ |8E 2 RESISTANCE, BLOWS/0.3m Wol————W,_ |8y INSTALLATION
i ¥ =) <
04 i} e} <
e 12 e m = N 10 20 30 40 50 60 70 80 90 -
L Ground Surface i 110.28
B TOPSOIL NEARY 110.08 E
B Brown SILTY SAND, trace clay, with -] 020 1 ss | 430 |7 :
- rootlets HNEE ]
L ] ] 10052 i
R Stiff to very stiff, grey brown SILTY CLAY 0.76 ]
I (WEATHERED CRUST)
L 2 SS | 610 5 MH B
B ol ]
R o 1
- E 7
- _ g 3 SS | 610 |3 ]
— 2 [0} &
B ST bt 108.15 E
- g “g’a Very loose, grey SILT and SAND -] 213 Auger Cuttings 1
R 2 SLH i
C HE i .
= o] . - 7
- & EREN 4 | ss|175 |WH ]
B 2 L] p
= g _' I
I 2| Very loose, grey sandy SILT and CLAY, o7 17, i
- with cobbles and boulders (GLACIAL /6’ / i
- TILL) A ]
i [ {( ) 5 | ss | 380 |WH MH i
B <6 Vj 105.84 .
B End of Borehole 4.44 ]
B Auger Refusal ]
= 5 -
L 6 ]
= 7 -
= 8 -
= 9 -

4

G E M T E C LOGGED: CC

CoNSULTING ENGINEERS .
AND SCIENTISTS CHECKED: T™




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-10

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 19 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m - NATURAL & REMOULDED [ 4@
sal g 5 < | g 22| PEZOMETER
cEl 2 z i i WATER CONTENT, % o OR
| o < ELEV. | & | B | S E| £ |4 DYNAMIC PENETRATION w EH STANDPIPE
&= % DESCRIPTION g DEPTH| = r |8E g RESISTANCE, BLOWS/0.3m Wob————6——1w_ | 8 25 INSTALLATION
o <
° 18 e m |z € |2 10 20 30 40 50 60 70 80 90 -
L Ground Surface i 114.14
B TOPSOIL WM 113,90 ]
B Grey SAND and GRAVEL, with cobbles  [p7/ 7 ;<] 0.15 1
N and boulders (GLACIAL TILL) Pars % 1| 88 | 20517 ]
O Z < / | 113.38 T
B Loose, grey brown, SILTY SAND, trace 9/( z E 0.76 ]
[ gravel (GLACIAL TILL) % L]
N A1 2 | sS | 405 |4 ]
N sl ] D 1120 ]
- £[ Very dense, grey brown, SILTYSAND, |78/ 1T 1525 | ss | 75 |50 E
- g some gravel, with cobbles and boulders / ;/ b
i 5|2 (GLACIAL TILL) % ]
=2 |/ - o
i P 7L
B ~| D .Y p
L b4 9%5 ]
L 2|5 79 / 4 | ss | 180 |>50 -
S D :
F |z e ]
- 2 D & ]
— 3 / /",
[ >/‘; K7 5 | ss| 0 [>50 :
L 4 %%% 6 | ss |355|>50
- LB 100.90 -
B End of Borehole 4.24 b
B Auger Refusal 7]
= 5 p—
L 6 —
= 7 p—
= 8 p—
= 9 p—

4

G E M T E C LOGGED: CC

CoNSULTING ENGINEERS .
AND SCIENTISTS CHECKED: T™




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-11

CLIENT: TLC Holdings Ltd. SHEET: 10F 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 18 2023
LOCATION: See Site Plan, Figure 1
o SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m + NATURAL € REMOULDED | 4 Q
Sal & 5 > | g $Z| PEZOMETER
ar | = 2 & & ) WATER CONTENT, % on OR
| o T O|ELEV- | @ | B |SE| S |aDYNAMIC PENETRATION W ErF STANDPIPE
= DESCRIPTION £ [oerm| = | £ |8E 2 RESISTANCE, BLOWS/0.3m Wol————W,_ |8y INSTALLATION
] ¥ =} <
A | [e) <
° 19 e m |z |2 10 20 30 40 50 60 70 80 90 -
L Ground Surface i 111.49
B TOPSOIL NEARY 111.99 E
B Loose to compact, grey brown SILTY B - 0.20 1 ss | 510 [ 11 -
- SAND, trace to some clay MR b
! 1 2 | ss | 51011 i
¥ ol Sk 1
L [e] - . 1
L £ NE ]
- _ 5 ) 3 |ss|e10]5 ]
- 2(5S Eas ;
B ; ﬂé’ ~1-T | -1 109.21 Auger Cuttings ]
[ H <[ Dense to very dense, grey brown SILTY  |p*/ 1 228 i
n [n uE) SAND and GRAVEL, with cobbles and / .
- @ | boulders (GLACIAL TILL) >/ - 4 SS | 205 |32 p
i H A ]
L o 2./ 1
— 3 = /;{-‘ 4
i ? y 5 | ss|510|72 ]
— 4 .- . .~ .. 1
- 9/; 6 | ss | 305|102
: SISE ) 107.07 :
- End of Borehole 4.42 7]
— 5 ]
L 6 ]
— 7 ]
— 8 ]
— 9 ]

4

G E M T E C LOGGED: CC

CoNSULTING ENGINEERS .
AND SCIENTISTS CHECKED: T™




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-13

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 19 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m - NATURAL & REMOULDED [ 4@
sal g 5 < | g 22| PEZOVETER
ow
cEl 2 T i i WATER CONTENT, % Sn OR
':l_: E ® < ELEV. o E S E % A DYNAMIC PENETRATION w [ STANDPIPE
b= % DESCRIPTION g DEPTH| 3 : |8El 2 RESISTANCE, BLOWS/0.3m Wob———6——1w_ | 8 25 INSTALLATION
o i} o <
° 18 = m |z r | A 10 20 30 40 50 60 70 80 90 -
L 5 Ground Surface 111.69
L TOPSOIL .
i 1111.41 | 7
[ Loose to compact, grey brown SILTY 0287] 1 SS | 405 ]
L SAND, trace to some gravel .
— 1
L - 2 SS | 330 .
B g L i
[ £ s 110.17 1
- £ Still to very stiff, grey brown SILTY CLAY, 1.52 ]
- | 2| with silty sand seams (WEATHERED -1
i S & crusT) 3 | ss|610 h
N 2 ; é’ Auger Cuttings ]
i 3 109.41 .
[ 2| 8| Very dense, grey SILTY SAND and A 228 4 S0 ]
L ‘g GRAVEI, with cobbles and boulders / ; .
B 3| (GLACIAL TILL) )/ 5 a
B = vy i
| T 2;2’ A .
- s ?7-
[ ? ) 5 | ss | 405 ]
i /171 6 | Ss|205 1
_— 2.2 107.63
i End of Borehole 4.06 7]
R Spoon Refusal |
I 5 —
L 6 —
I 7 —
I 8 —
I 9 —
- GEMTEC LOGGED: cC
CONSULTING ENGINEERS CHECKED: T

AND SCIENTISTS




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

RECORD OF BOREHOLE 23-14

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 19 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m + NATURAL € REMOULDED | 4 Q
sal 5 5 < | g 22| PEZOVETER
cEl 2 T i i WATER CONTENT, % S OR
| o < ELEV. | & | B | S E| £ | A DYNAMIC PENETRATION w EH STANDPIPE
b= % DESCRIPTION g DEPTH| 3 r |8E ‘£ RESISTANCE, BLOWS/0.3m Wob———6——1w_ | 8 25 INSTALLATION
o i} [e] <
° 18 & m |z r | A 10 20 30 40 50 60 70 80 90 -
L Ground Surface 116.33
L TOPSOIL p
B 1116.05 | ]
B Loose, grey brown SILTY SAND 0287] 1 SS | 50 |6 ]
¥ 8 e ]
R o - ]
B € N ]
B E A ]
Y [ :
B “g’, QY -k 2 | ss|380]|7 ]
: ; % _'. AEE 114.96 Auger Cuttings :
B g <E( Very dense, grey brown SILTY SAND, 272 Y ]
R 0| g| some gravel, with cobbles and boulders /o/ Az U i
B ®| (GLACIAL TILL) }/ N -
B S /ﬁ s ]
L o g 9/(
[ D 1/ 4 | ss | 180 |>50 i
- A 11307 E
R End of Borehole 2.56 ]
| Auger Refusal i
= 3 p—
= 4 p—
= 5 p—
- 6 —
= 7 p—
= 8 p—
= 9 p—
- GEMTEC LOGGED: CC
CONSULTING ENGINEERS CHECKED: T

AND SCIENTISTS




GEO - BOREHOLE LOG 102151.001_BH_LOGS_2023-04-24.GPJ GEMTEC 2018.GDT 3/20/26

CLIENT: TLC Holdings Ltd. SHEET: 1 0OF 1
PROJECT: Geotechnical Investigation, Proposed Plan of Subdivision, 3112 Carp Road, Ottawa, Ontario DATUM: CGVD28
JOB#: 102151.001 BORING DATE: Apr 19 2023
LOCATION: See Site Plan, Figure 1
o) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m - NATURAL & REMOULDED [ 4@
sal g 5 < | g 22| PEZOVETER
2 & x e | o WATER CONTENT, % on OR
':|_: 5l o DESCRIPTION 2 ELEV. Hd o “>J I3 g A DYNAMIC PENETRATION w EE STANDPIPE
o s % K DEPTH % = 8 £ 2 RESISTANCE, BLOWS/0.3m Wob———o——w_ 8 25 INSTALLATION
o m o <
° 18 = m |z r | A 10 20 30 40 50 60 70 80 90 -
L 5 Ground Surface i 111.47
L TOPSOIL NEARY 11197 ]
N Loose, brown SILTY SAND, with rootiets |.] -] .[-| 0.20 1 ss | 3307 ]
N [ Compact, grey brown SILTY SAND, trace | .| -|" ]
I clay HE
n E 2 SS | 460 | 11 .
I I O I Sl 109.95 ]
S Compact, brown SILTY SAND REEE A -
B al el E ]
N 9 ot 3 | ss 35|17 ]
— 2| |E R
= g - _
N ol — — — — — -1"1109.19 ]
N 5’ =] Very loose, grey SANDY SILT Sl 228 ]
[} -l . - .| .
: g ? - 4 ss | 560 |1 Auger Cuttings :
C|8e AR i
B & NS ]
— 3| |z 1A -[)108.42
- =g Grey brown SAND, some silt ooo.-] 305 ]
- T - 108.12 B
- Grey brown SILTY CLAY with sand 335| 5 | SS |430 20 :
B seams (WEATHERED CRUST) ]
B 107.66 ]
L Dense to very dense, grey brown SILTY  [p/ 17 [« 3.81 -
— 4 SAND and GRAVEL, trace clay, with /
B cobbles and boulders (GLACIAL TILL) )/ 5 6 SS | 330 |38
B b1 7 | ss | 230 |>50
— 5 4106.44
- End of Borehole 5.03 B
N Auger Refusal ]
- 6 —
= 7 p—
= 8 p—
= 9 p—
- GEMTEC LOGGED: cC
e e CHECKED: M




APPENDIX B

Laboratory Test Results

Report to: T & L Carroll Holdings Inc.
GEMTEC Project: 102151.001 (March 23, 2026)



‘GEMTEC

Client:

TLC Holdings Inc

Soils Grading Chart

Project:  Geotechnical Investigation and Environmental Impact St (LS-?OZ/
CONSULTING l NGINEER
AND SCIENTIS Project #: 102151001 ASTM D-422)
o GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM FINE
100 . —
90
80
70
s 60
£
2
& 50
=}
o
(0]
A 40
30
20
10
0
100 10 1 0.1 0.01 0.001
~— Limits Shown: None Grain Size, mm
Line Borehole/ [ Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
—— WEATHERED CRUST 23-08 02 0.76-1.37 0.0 11 | 476 | 513
Line R USCS
Symbol CanFEM Classification Symbol Dio D5 Dsq Ds, Dgo Dgs | % 5-75um
Clay and silt , trace sand
—— Y NA | — | 000 | 001 | 005 | 476




-

GEMTEC

ConsuLTING ENGINEERS
AND SCIENTISTS

Client:

TLC Holdings Inc

Project:

Geotechnical Investigation and Environmental Impact St

Project #: 102151001

Plasticity
Chart (D4318)

LOW HIGH
60
OL (Above "A" line) = Organic Clay /
OL (Below "A" line) = Organic Silt
OH (Above "A" line) = Organic Clay
OH (Below "A" line) = Organic Silt CHorOH s
50 [—cr=reanClay
ML = Silt
CH = Fat Cla /
MH = Elastic|Silt
CL-ML = Silty Clay "U":line
40 /
< "A"-line
(]
-
RS
é“ 30 7
L
R
-y
20 CLorOL A
® /
o MH or OH
o /
10 /
/ CLIML / ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit, %
Borehole Sample Lo S Plasticity . Moisture
Symbol ITest Pit Number Depth Liquid Limit Plastic Limit Index Non-Plastic Content, %
[ 23-01 02 0.76-1.37 32.6 14.8 17.8 [] 27.07
[ | 23-03 03 1.52-2.13 30.3 14.7 15.6 U] 27.04
(o] 23-08 03 1.52-2.13 30.3 15.9 14.4 [] 55.94
a 23-13 03 1.52-2.13 26.7 14.1 12.6 [] 29.50

Note: More information available upon request

CLik

AAal Lme b



GEMTEC Client: TLC Holdings Inc PIaStICIt
‘ Project:  Geotechnical Investigation and Environmental Impact St y
ConsuLTING ENGINEERS
AND SCIENTISTS Project #: 102151001 Chart (D4318)
LOW HIGH
60
OL (Above "A" line) = Organic Clay
OL (Below "A" line) = Organic Silt
OH (Above "A*" line) = Organic Clay
OH (Below "A" line) = Organic Silt CH or OH
50 CL = Lean Clay
ML = Silt
CH = Fat Clay
MH = Elastic Silt
CL-ML = Silty Clay "U"-line
40
< "A"-line
[}
=]
=
z w
2
g
[
20 CLorOL
o
MH or OH
10
CLIML ML or OL
0
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit, %
Symbol ?1?;:? g:f z?nrrnnrialgr Depth Liquid Limit Plastic Limit PIF: (;';'(ty Non-Plastic C'\ggt':::ir% %
[ 23-15 05B 3.05-3.66 31.8 15.0 16.9 [] 39.07

Note: More information available upon request

CLik

AAal Lme b



‘ Project:  Geotechnical Investigation and Environmental Impact St (LS-?OZ/
ConsuLtTinG ENGINEERS
AN SCiENTISTS Project # 102151001 ASTM D-422)
o GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM FINE
100 -
90
80
70
s 60
£
2
& 50
=}
o
(0]
A 40
30
20
10
0
100 10 1 0.1 0.01 0.001
~— Limits Shown: None Grain Size, mm
Line Borehole/ [ Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
—— SAND and SILT 23-04 03 1.52-2.13 0.9 436 | 354 | 201
Line e . USCS
Symbol CanFEM Classification Symbol Dio D5 Dsq Ds, Dgo Dgs | % 5-75um
Cl dandsilt, t |
—e—— | YEySANGANTSIL, ace grave NA | — | 000 | 002 | 007 | 009 | 019 | 354




GEMTEC

Client:

TLC Holdings Inc

Project:

\ 4

CONSULTING lq INEERS

Geotechnical Investigation and Environmental Impact St

Soils Grading Chart

(LS-702/

AND SCIENTIS Project #: 102151001 ASTM D-422)
o GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM FINE
100
90
80
70
oy 60
g
=
& 50
=]
3
L
A 40
30
20
10
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ | Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel Sand Silt Clay
—— GLACIAL TILL 23-06 10B 7.01-7.47 21.4 463 | 222 | 101
— GLACIAL TILL 23-08 05 3.05-3.20 23 271 | 354 | 352
Line e USCS
Symbol CanFEM Classification Symbol Do Dys Dy Ds, Dso Dgs [ % 5-75pm
G Iy silt d, |
—— ravelly sty sand., some clay NA | 000 | 002 | 007 | 021 | 046 | 891 | 222
”””””””””””” sandysiltandclay , tracegravel | x| | | s | ne | onne | onae | oasa
— N/A -- -—- 0.00 0.03 0.05 0.16 354




< GEMTEC BUllLErEERI ]

www.gemtec.ca

Volume of Shrinkage Dish

Mass of Glass Plate (g): 37.33
Mass of Shrinkage Dish (g) (m): 20.70
Mass of Shrinkage Dish, Plate, Grease and Water (g): 75.40
Mass of Water (g): 17.37
Volume of Shrinkage Dish: 17.0

Test Specimen

Specimen No: 1
Mass of Shrinakge Dish, m (g): 20.83
Mass of Shrinkage Dish and Wet Soil, m,, (g): 50.1
Mass of Shrinkage Dish and Dry Soil, my (g): 40.42
Mass of Wax-Coated Soil in Air, mg,, (g): 20.09
Mass of Wax-Coated Soil in Water, mg,, (8): 8.8

Specimen No: 1
Mass of Dry Soil, m, (g): 19.59
Water Content of Soil when Placed in Dish, w (%): 49.41
Mass of Water Displaced by Wax-Coated Soil, m,., (g): 11.29
Volume of Dry Soil and Wax, Vy, (cm’): 11.29
Mass of Wax, m, (g): 0.50
Volume of Wax, V, (cm’): 0.56
Volume of Dry Soil, V4 (cm®): 10.73
Shrinkage Limit, SL 17.43

Specific Gravity of Wax = 0.908 at15.5°C
Specific Gravity of Wax = 0.900 at 20°C
Density of Water (g/cm?®) = 1.000 (g/cm?)

Project No.: 102151.001

Tested By: KN

Project Name:

Checked By:

Date Tested: May 15, 2023

Sample No: BH23-08 SA2

Sample Date:

Source:

Remarks:

Depth:  2'6"-4'6"




APPENDIX C

Record of Test hole Logs — Previous Investigation
Boreholes 19-1 to 19-4, Test Pits 18-1 to 18-15,
and Test Wells TW-1 to TW-4

Report to: T & L Carroll Holdings Inc.
GEMTEC Project: 102151.001 (March 23, 2026)



GEO - BOREHOLE LOG 64819.03_ BOREHOLE LOGS_GNT_V01_2019-07-10.GPJ GEMTEC 2018.GDT 21/8/19

RECORD OF BOREHOLE 19-1D
CLIENT: Novatech SHEET: 10F 1
PROJECT: Hydrogeological Investigation DATUM: CGVD28
igz’:ﬂo’\‘ 2481§-°3h o Location Plan. Fiaure 1 BORING DATE: Jul 9 2019
. See Borenhole Location Flan, Figure
=) SOIL PROFILE SAMPLES PENETRATION SHEAR STRENGTH (Cu), kPA
w Q @ RESISTANCE (N), BLOWS/0.3m + NATURAL € REMOULDED | 4 ©
Sol & 5 > | e 22|  PIEZOMETER
2 = 5 z ELEV. B lw|d I3 g DYNAMIC PENETRATION WATER C(\j,\'/\lTENT' * g @ smﬁgpwg
FLl 2 DESCRIPTION s 2| & |3E| 2 [ARESISTANCE, BLOWS/0.3m Wk———-6———w, |34 | insTALLATION
g z Z |oepTH| S | £ 35| 2 P L
a o 4 z | o <3
@ = (m) x| & 10 20 30 40 50 60 70 80 90
L Ground Surface Above g{outnd
L Dark brown silty sand, with organic W o o : : : ISR PR B R R R protector p
- material (TOPSOIL) T T 020 L T
N Brown SILTY SAND o051 1 | ss|s(5 | @ ]
- Grey brown SILTY CLAY, some sand s -
: Brown SILTY SAND, trace clay 061 ]
g Grey brown SILTY CLAY VYl osr] 2 | SS | 61011 e ]
i Brown SILTY SAND, trace clay S 1o ]
- Grey brown SILTY CLAY with silty 1.22 _
B sand seems ]
B 3 SS | 610 |10 { ] ]
B Grey brown silty sand, some gravel, VT e 1.65 i
B trace to some clay (GLACIAL TILL) >4/~ T3 ’
R Grey sandy silt / silty sand, some /6/;/ 4 SS | 610 |26 I I | : [EERY EEEES REEEY EEREY R Bentonite 1
B gravel, cobbles, and boulders >/ K o o : : : IR D D I B ]
B (GLACIAL TILL) ?é% T
i S ]
- ? / {// 5 | Ss | 61033 [ ] .
B 9/6 Szj ]
[ /6’3/ 6 | ss | 406 |89 :
i _ 9/< ] /@ 7 | ss | 200 |65 ]
Ll [8 <) :
R XS ]
L 5|y 8 | ss | 100 |68 ' g ]
B 2 [0} /69/ Filter Sand } .- b
O - - -
C g2 ? g {/‘ ]
- Sl 2\ p
- &le 5%5/‘ i% B
L 5| | O -
[ § /@y// S EEEE B : (S0 FEEE BESEY RESEN BESEN BES: . Somm ]
S D o |ss|amfse |l e e engt :
X /{f - S PR : S PR FE RN RS PSS B slotted PVC b
[ 9%/@ . Pipe ]
B ;’;6{/‘ 10 |ss|ass|as || |e :
A }5{‘/ S PR : : ]
B A0 ]
N /6? 11 SS | 381 |50 -
' £5 :
B 9/{‘525 12 SS [ 76 [50 ]
a 5] ]
- g ]
B %;zj 13—-sst—51-t50— ® b
i s ]
[ s 9/(,/53 14| 85 [ 127 |50 | i
- /6;/ i I : RN g
[ >/// Slough ]
- 9/6 SZE 15 SS | 203 |90 .
: ] :
L o b ?/ ]
R Auger refusal on inferred bedrock ‘ . 9.17 ]
B End of borehole .
‘ GEMTEC LOGGED: AN.
o Eyonees CHECKED:




CLIENT: Novatech

PROJECT: Hydrogeological Investigation

JOB#: 64819.03

LOCATION: See Borehole Location Plan, Figure 1

RECORD OF BOREHOLE 19-1S

SHEET:
DATUM:

10F1
CGVD28

BORING DATE: Jul 9 2019

GEO - BOREHOLE LOG 64819.03_ BOREHOLE LOGS_GNT_V01_2019-07-10.GPJ GEMTEC 2018.GDT 21/8/19

AND SCIENTISTS

a SOIL PROFILE @ PENETRATION SHEAR STRENGTH (Cu), kPA

w 2 RESISTANCE (N), BLOWS/0.3m  + NATURAL @ REMOULDED | 4 Q

Sol & 5 > | e SZ|  PIEZOMETER

TE|l2 z ELEV G lw|d o DYNAMIC PENETRATION WATER CONTENT. % 8 i s oR

T . gl w g TANDPIPE

Ful 2 DESCRIPTION E DEPTH g '9_. é E|l 2 A RESISTANCE, BLOWS/0.3m W——6———iW,_ [ S| INSTALLATION

] x =] <

N Elm |2 2|3 3

m 'J) o 10 20 30 40 60 70 80 90
Ground Surface Above ground

— 0 protector
- Soil conditions not logged s
B Bentonite N
B = i
= o u
- £
- £
| S
- 5
- S| =
- < g Filter Sand
L o3
B s|<
i &|§
- 2 (‘/")
B E 50 mm
- o diameter, 1.52
- T m length
- slotted PVC
- Pipe [
— 3
B 3.05 1
= 4 p—
= 5 p—
= 6 p—
= 7 p—
= 8 p—
= 9 p—

‘ GEMTEC LOGGED: AN.

CONSULTING ENGINEERS CHECKED




GEO - BOREHOLE LOG 64819.03_ BOREHOLE LOGS_GNT_V01_2019-07-10.GPJ GEMTEC 2018.GDT 21/8/19

RECORD OF BOREHOLE 19-3D

CLIENT: Novatech SHEET: 10F 1

PROJECT: Hydrogeological Investigation DATUM: CGVD28

JOB#: 64819.03 BORING DATE: Jul 10 2019

LOCATION: See Borehole Location Plan, Figure 1

a SOIL PROFILE SAMPLES PENETRATION SHEAR STRENGTH (Cu), kPA
w 2 @ RESISTANCE (N), BLOWS/0.3m - NATURAL @ REMOULDED | @
ol & 5 > | e SZ| PIEZOMETER
e g ELEV. G lwl|d o DYNAMIC PENETRATION WATER CONTENT. % 8 i STAIEJ)E?PIPE
E g % DESCRIPTION E v % ';‘_. § 5 g A RESISTANCE, BLOWS/0.3m wpl—vev—| w |8 ; INSTALLATION
o) <
N e E m [ = A 10 20 30 40 50 60 70 80 90 -
L Ground Surface Above g{outnd
B Dark brown silty sand, with organic RN B B : [EEY ERREY ERREY EEREY FRERY EEE proteeter E
- material (TOPSOIL) 9/“’% 0.13 ; ss | 330 | 16 ® b
B h b7 ]
[ Grey brown sandy silt / silty sand, ;’;6/ /4 ]
- some gravel cobbles boulders f{ / ]
- (GLACIAL TILL) 9/,{/‘53 2 | ss | 178|103 ]
- K5 :
| 29 -
[ 9/{ (% 3 | ss|229]|85 ]
' f5atd ]
- o é/ ;
-, ?;i@ 4| ss [ 150 [110 B
- ] ]
' )};6{/} Bentonite ]
=L 992 ]
- £ /e{, 5 | ss | 61058 ]
= 17143 -
[ S /af{‘y ]
= e P
N 9/6 9 6 | ss 38184 :
R 2|z / b/ E
- & § ? 7] K ]
[ y {{ > 7 | ss | 178 |66 ]
o .
- 4| |® }.//-65/ @
_ % I
- e ]
= 5 a :-'-: sy :
E ? é {// 8 | SS | 31092 Filter Sand |-/~ .
- ° D15 ]
- Kt -
- Y428 50mm |- ]
i 9/;% diameter, 1.52 ]
K / 6/ / slot';r;cljeggltg : ]
" 6 >/ % Pipe |-
R )g{{(/ g SST—53150 ® 1
B 3/ /}Zﬁ i
i 9/ X ]
- Auger refusal on inferred bedrock 6.53 ]
K End of borehole ]
- 7 g
- o g
. -
L 10 =
GEMTEC LOGGED: AN.
‘ ACNOgSSUCLlTEI’:lTGISE;AGINEERS CHECKED:




CLIENT:

Novatech

PROJECT: Hydrogeological Investigation
64819.03

LOCATION: See Borehole Location Plan, Figure 1

RECORD OF BOREHOLE 19-3S

SHEET:
DATUM:

10F1
CGVD28

BORING DATE: Jul 10 2019

GEO - BOREHOLE LOG 64819.03_ BOREHOLE LOGS_GNT_V01_2019-07-10.GPJ GEMTEC 2018.GDT 21/8/19

AND SCIENTISTS

fa) °® PENETRATION SHEAR STRENGTH (Cu), kPA

u_lJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %

Sol & 5 > | e SZ|  PIEZOMETER

N | = E ﬁ ﬁ @ WATER CONTENT, % o m OR

T E i) ELEV. o E S E (= A DYNAMIC PENETRATION W EE STANDPIPE

Es| z s oepTH| = > | 0QE ‘é’ RESISTANCE, BLOWS/0.3m F,|—6—| W, Sq INSTALLATION

w o4 < S| F |9 <

° |18 Elm |2 B | =

m 7 o 10 20 30 40 60 70 80 90
Ground Surface Above ground
— protector
- Soil conditions not logged s
B Bentonite ]
i o ]
R s} ]
= € .
| £ p
| |2
L oy |
= B .
B <18 i
R g2 ]
L [2]5 ]
L 7] ]
¥ 3 ]
— £ Filter Sand
B 50 mm
B diameter, 1.52
B m length
- slotted PVC
— Pipe
- 457 ]
GE MTEC LOGGED: AN.
CONSULTING ENGINEERS CHECKED




GEO - BOREHOLE LOG 64819.03_ BOREHOLE LOGS_GNT_V01_2019-07-10.GPJ GEMTEC 2018.GDT 21/8/19

RECORD OF BOREHOLE 19-4S

CLIENT: Novatech SHEET: 10F1
PROJECT: Hydrogeological Investigation DATUM: CGVD28
igzﬁ:ﬂON g481§.03h oL o . . BORING DATE: Jul 10 2019
: See Borehole Location Plan, Figure
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
w 2 RESISTANCE (N), BLOWS/0.3m  + NATURAL @ REMOULDED | 4 Q
3ol & 5 o | e SZ| PiEzomeTER
2 el 2 g ELEV G lw|d o DYNAMIC PENETRATION WATER CONTENT. % 8 i STAISJ)E?PIPE
. gl g w Er
Fuw g DESCRIPTION s DEPTH g & BE fg A RESISTANCE, BLOWS/0.3m Wob——6——w, [ 8y INSTALLATION
wo |z g 217132 |8 <g
a
] = (m) x |4 10 20 30 40 50 60 70 80 90
L Ground Surface Aboverg{ggtr:ﬂ
R Dark brown silty sand, with organic o : : HEEER N . E
- material (TOPSOIL) 020 o : : S B ]
i Reddish brown SILTY SAND, trace 4 - 1 | SS | 4069 e : : R ]
B gravel P 0 . : : e ]
B Grey brown silty sand, some gravel, ;; g < ]
- ; cobbles and boulders (GLACIAL TILL) }2« / 2 ss | 254 | 8 ) : : NI E .
i ? /2 ¥ 5B 1T ]
N e EEE :
i )/ / Bentonite B
- 2. A 3 | ss | 33043 e N ]
: 4% | 1 :
- 2| |5 7 S § T
i 5 /z‘ 78 4 | ss | 559 |77 : sl ]
B E 9/ d SZ : RS E
i 5 A : HEEE B
B = / : HEEE B
- S| L1714 : S E
L S| o : FREE I i
_ 2|8 %7 5 | ss|610]|76 : B ]
- 513 Y s : HEEE i i
L ;|3 E 9? > }Z : s Filter Sand |-
T2 474 EE : T ]
5 =| Grey brown silty sand / sandy silt, [+ L7 6 | SS |381]92 : e B
B =g some gravel cobbles and boulders >/ - : N DR 50 mm T
B 2| (GLACIAL TILL) A7 : N diameter, 1.52 ]
B ;’5 - / N o N m length .
B 9/( - 525 : [ DR slotted PVC u
B A 7 | SS | 406 |83 : @ Pipe e
¥ /’Q /// 1 .
. b7 E ]
s /5 ~A> N 1
B KK 8 | SS | 356 |36 @ E
- ° ? f; ! ]
B },/ z /} i
[ ’;ff a7 ]
B Auger refusal on boulders 561 R
- End of borehole ]
= 6 -
= 7 -
= 8 -
= 9 -
— 10 ]
GEMTEC LOGGED: AN.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF BOREHOLE 18-1

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
igz’:ﬂonn 2481$-O3P ) blan. Fioure 2 BORING DATE: Nov 22 2018
: See Test Pit Location Plan, Figure
w 8 SOIL PROFILE SAMPLES .EIIEE’;IESTI"}/;\\E%,\(‘N) BLOWS/0.3I EHEAR STREQ,;GTH oo O]
s .om NATURAL REMOULDED | _
= I
Salk 5 > | e SZ| PIEZOMETER
2.&‘ = z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT, % 8$ STAI\CJ)E?PIPE
[©] | o a | >E|l & w =k
FY| z DESCRIPTION = el 2 | = |G| 2 A RESISTANGE (N), BLOWS/0.3m Wob——6——w, |84 INSTALLATION
2718 z 2|78 |3 <3
@ = (m) € |z 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic R : S EEERE FE R FEUY FE T S Test pit
material (TOPSOIL) 1 | Gs S EEES B : S ES EE S EE R EEEEY EE S FE S \t,’fi't‘lf]kf'"e‘j
RN EEEE B : ESUEREEY EEREY RRREY EREEY ERRS excavated
0.23 o o : : : AR N N N material
Brown, fine to medium grained SAND, R B B : S EEEEA ER R EEE RS EEEE EEE
trace to some silt
2 GS
9/‘ %3 ICRET]
— 1 Grey brown, fine to coarse grained / ;/
SAND, trace silt, trace to some gravel, }/ - /4 3 GS
cobbles and boulders, some sandy silt F /
pockets with depth (GLACIAL TILL) 9/;’2 g %
- Vg 4%
2] 4
L | |2 LA
o|m -
L|e A Ap A
SEE wre
B Qw 9/ s
e %%
L S A
| ?&
= 2 }I/ g
- é 1 4 | Gs
L End of Test Pit 3.05 o o : : : RPN DS IS I I No
s s : : : RN EEEES BREEH EEREN RIS groundwater
B observed
upon
B completion
R of test pit
— 4
— 5

GEO - BOREHOLE LOG 64819.03_TEST PIT LOGS_GNT_V01_2018-11-26.GPJ GEMTEC 2018.GDT 10/12/18

\ 4

GE MTEC LOGGED: AN.

CONSULTING ENGINEERS CHECKED: A.P.

AND SCIENTISTS




RECORD OF BOREHOLE 18-2

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JoB#: 64819.03 BORING DATE: Nov 222018
LOCATION: See Test Pit Location Plan, Figure 2
fa) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m + NATURAL €@ REMOULDED 2:. g
3ol 5 5 - = PIEZOMETER
I3} w o > £ ZE
2 E = z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- gl 8 w (==
Bz % DESCRIPTION E DEPTH = ,;L_' é S ‘é’ A RESISTANCE (N), BLOWS/0.3m Wob——6——w, [ 8y INSTALLATION
w x =} <
N Eolm |2 2|3 3
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic Test pit
material (TOPSOIL) \tmkfl"ed
o o : : : RPN DS IS I I excavated
Brown SILTY SAND, some roots 1 GS I N : Y D EEE R RESRY FEERY PEE material
Grey brown SILTY SAND
2 GS
— e R
9/‘ 7 14
_| Grey SANDY SILT / SILTY SAND, / 2
2| some gravel cobbles and boulders >/ 3 GS
§|®| (GLACIAL TILL) C A A
21% /’1 P
®|O 9/(
L w Y X
it %%
< 7 5
S D7
— 2 y y ..
? 4 GS
i Practical shovel refusal on possible T 2%0 No
— 3 bedrock s ol : S EEEEE ERERY EEERY EEREN EREE groundwater
[ End of Test Pit el [Spseed
s s : : : RN EEEES BREEH EEREN RIS ompletion
B of test pit
— 4
— 5

GEO - BOREHOLE LOG 64819.03_TEST PIT LOGS_GNT_V01_2018-11-26.GPJ GEMTEC 2018.GDT 10/12/18

\ 4

GE MTEC LOGGED: AN.

CONSULTING ENGINEERS CHECKED: A.P.

AND SCIENTISTS




RECORD OF BOREHOLE 18-3

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JoB#: 64819.03 BORING DATE: Nov 222018
LOCATION: See Test Pit Location Plan, Figure 2
Q SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
Sal & 5 > | e SZ| PiEzomeTER
2 gl = z ELEV B w| G g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- el g W EpF
Bz % DESCRIPTION E DEPTH = ,;L_' é S ‘é’ A RESISTANCE (N), BLOWS/0.3m Wob——6——w, [ 8y INSTALLATION
| x > <
N Eolm |2 2|3 3
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic Test pit
material (TOPSOIL) \tmkfl"ed
015 S T TS T EEEE FEEE EERE EEERY Y excavated
Grey brown SILTY SAND 1 | es I B B : SRR EEREY ERREY EERERY RS material
0.41
Grey brown SILTY CLAY
(WEATHERED CRUST)
2 GS
. 55747 g
5| Grey brown, silty sand, some gravel, /e{;/
5 |3| cobbles and boulders (GLACIAL TILL) }/ 1.4 3 GS
T|% A A A
25 7]
5\ b
L8 944
i D] @ﬁ
| 7] {(;
| Practical shovel refusal at 1.52 m on 244 R B B : S EEEEA ER R EEE RS EEEE EEE No
possible bedrock at two locations o o . . . RN FE RN R R R ERY RN groundwater
- within test pit S RS B : SRS EEREE EEREY EEREY EEERY EEEN observed
i End of Test Pt S| EEEEL EE L EEEEL RN Y AU R R H upan ion
S PR : S PR FE RN RS PSS B et
— 3
— 4
— 5

GEO - BOREHOLE LOG 64819.03_TEST PIT LOGS_GNT_V01_2018-11-26.GPJ GEMTEC 2018.GDT 10/12/18

\ 4

GE MTEC LOGGED: AN.

CONSULTING ENGINEERS CHECKED: A.P.

AND SCIENTISTS




RECORD OF BOREHOLE 18-4

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
fa) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
w (]::' RESISTANCE (N), BLOWS/0.3m  + NATURAL @ REMOULDED _.%
Sal & 5 > | e SZ| PiEzomeTER
gia_c 2 z ELEV G w i o DYNAMIC PENETRATION WATER CONTENT, % lgm STAr\Cj)gme
- gl 8 w (==
Ful g DESCRIPTION £ €| & |3E| @ |ARESISTANCE (N), BLOWS/03m  W——6——w [S5|  INSTALLATION
w ¥ é DEPTH % [ 8 % P L 25
a
2 = (m) € |z 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic Test pit
= material (TOPSOIL) \tmkfl"ed
- 0.18 RN EEEE B : ESUEREEY EEREY RRREY EREEY ERRS excavated
s Grey brown SILTY CLAY S EEEE EEESY EEEY EEEY FEEE EEREY EEENY Y S material
(WEATHERED CRUST) 1 GS o o : : : ISEEE BEEEY DEEEE B BN
o 7 Y053
B Grey brown silty sand, trace clay, / 6" /
L some gravel, cobbles and boulders }/ e
(GLACIAL TILL) /d{( -/
B%% 2 | Gs
S V_{?%‘Tw
| Grey brown silty sand, trace clay, / 6" /
5| some gravel, cobbles and boulders, }/ 4
L . |io| with pockets of grey SILTY CLAYon [ _1- /
2|2 one side of test pit (GLACIAL TILL) 7 {( d
B b
o " AN
- 3 D
- G547
LAy
— 2 /d{f)
>/E§<
' 457
& 3 | Gs
! 559
I CAAA
% {ﬂ 4 | Gs
L End of Test Pit 3.05 ol ol : : : RN EEEES BREEH EEREN RIS Groundwater
s s : : : RN EEEES BREEH EEREN RIS seepage
B at0.91m
below
B ground
R surface
— 4
— 5
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RECORD OF BOREHOLE 18-5

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
fa) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
u_lJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
ol E & - 32 PIEZOMETER
ow | w o] > £
2 gl = z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- gl 8 w (==
Ful g DESCRIPTION S ol 2| F BE 2 A RESISTANCE (N), BLOWS/03m  W,l———6————W, [ S5 |  INSTALLATION
w ¥ < =] 10 <
e 2 = m [ = © % 10 20 30 40 50 60 70 80 90 -
)
L Ground Surface )
Dark brown silty sand, with organic Test pit
= material (TOPSOIL) \tmkfl"ed
- S EEEE B : (S0 FEEEH BESEY RESEN BESEN BES: excavated
0.23 o o : : : F R I I material
L Brown SILTY SAND il il : : : [ BEEE S B
— 1 _ 7% Y
R Grey silty sand, some gravel, cobbles, /6‘;/
and boulders (GLACIAL TILL) }/ 1./
: G2z
ge
B w|m 9/6 SZE
i S 583
715
- /zy {1;
1%
_ Jaf
L End of Test Pit 3.05 o o : : : RPN DS IS I I No
il il : : : [ BEEE S B groundwater
B observed
upon
B completion
R of test pit
— 4
— 5
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RECORD OF BOREHOLE 18-6

CLIENT: Novatech SHEET: 10F1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m + NATURAL €@ REMOULDED 4%
3ol E 5 o | e 3z PIEZOMETER
glﬂ—c = z ELEV. B w| G 3 DYNAMIC PENETRATION WATER CONTENT, % 8$ STAI\CJ)E?PIPE
. el £ w Er
Fu g DESCRIPTION = 2| & |ZE| @ |ARESISTANCE (N), BLOWS03m W —— 6 1w Q5 INSTALLATION
i ¥ < DEPTH| S | - | O B P e
o |9 g | m [ = g3 -
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown silty sand, with organic Test pit
N material (TOPSOIL) backfilled
with
- excavated
material
B 0.36
| Brown SILTY SAND 1 Gs
i 0.61
B Grey brown SILTY CLAY
| (WEATHERED CRUST) 2 Gs
— 1
7y 102
5 Grey silty sand, some gravel, cobbles /6"/ s | es
R and boulders (GLACIAL TILL) >/ 1.7
nE g9a
L g8 b
) P
- $lw >///
w|m /g; V
L 28 b5a
i 0]
I b7 15
| /;f {b
. ok
Y
| 9
I ?2{.{%
i 0]
| y,/<
n /;f {b
Practical shovel refusal within Glacial 2.90 IR RN : S R EEEEY EEEEY EEREY ERES No
— 3 Till [ RN : (S0 FEEEH BESEY RESEN BESEN BES: groundwater
[ End of Test Pit el [Spseed
il il : : : [ BEEE S B ompletion
B of test pit
— 4
— 5
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RECORD OF BOREHOLE 18-7

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
Q SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_lJ (:E RESISTANCE (N), BLOWS/0.3m 4 NATURAL @ REMOULDED | _ g
Sal & 5 > | e SZ| PiEzomeTER
2 gl = z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- gl 8 w (==
Ful g DESCRIPTION S ol 2| F BE 2 A RESISTANCE (N), BLOWS/0.3m W, ———6———w, | S5 |  INSTALLATION
w ¥ < S|~ |0 P L 9( 2
° |18 Elm |2 B | =
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic Test pit
= material (TOPSOIL) backfilled
with
- excavated
B 0.20 :
- - material
- Brown SILTY SAND
I 7% 0.76
Grey silty sand, some gravel, cobbles / /
B and boulders (GLACIAL TILL) }/ 1.7
" %%
|yl 5%
A ] £
= -
®|O )/ ;
o . -
| 2w e
5% %
< /
- O 9/( 7
— 2 9‘(‘{( ..
L End of Test Pit 3.05 o o : : : IR D D I B No
ol ol : : : [SRRE BEREY RESEH RESEE DR groundwater
B observed
upon
B completion
R of test pit
— 4
— 5

GEO - BOREHOLE LOG 64819.03_TEST PIT LOGS_GNT_V01_2018-11-26.GPJ GEMTEC 2018.GDT 10/12/18

\ 4

GE MTEC LOGGED: AN.

CONSULTING ENGINEERS CHECKED: A.P.

AND SCIENTISTS




GEO - BOREHOLE LOG 64819.03_TEST PIT LOGS_GNT_V01_2018-11-26.GPJ GEMTEC 2018.GDT 10/12/18

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
fa) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
Sal & 5 > | e SZ| PiEzomeTER
2 gl = z ELEV. B w| G g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
[0) - om SE| 5 w =
Fufl g DESCRIPTION = oerthl S S |BE 2 A RESISTANGE (N), BLOWS/0.3m Wob———6——w, | 84y INSTALLATION
57| & : 2| " |g |3 23
2 = (m) € |z 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown clayey silt, with organic Test pit
= material (TOPSOIL) \tmkfl"ed
B s s : : : HEE FE S I N R excavated
0.23 o o : : : F R I I material
i Grey brown SILTY CLAY, trace sand R B B : S EEEEA ER R EEE RS EEEE EEE
B (WEATHERED CRUST)
B &
= [
R 5|8
©
— 150
S w
R i)
<
| (]
i 1.70
- Grey brown SILTY SAND, trace clay 1 Gs
— 2 77777 ] 198 EEE ERERE b : ESUEREEY EEREY RRREY EREEY ERRS Groundwater
B Boulder encountered underlain by ol ol : : : N e B R B seepage |
grey SILTY CLAY S 1 EEEEY EEEEY EEEY EEEEY Y EEEEL EERE R EEes rotias
Note: Unable to determine depth of bf(l)z‘:]vd
B SILTY CLAY due to side wall shearing 2 GS gurface 7]
B Test pit lost due to side wall shearing 3.05 PR T I : S EEEEA ER R EEE RS EEEE EEE B
= 4 p—
= 5 p—
‘ GEMTEC LOGGED: AN.
ConsuLring ENINeers CHECKED: A.P.




RECORD OF BOREHOLE 18-9

CLIENT: Novatech SHEET: 10F1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 222018
LOCATION: See Test Pit Location Plan, Figure 2
Q SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m + NATURAL €@ REMOULDED 3:' %
<o | F = - = PIEZOMETER
5} w o > £ Z-
QE = z ELEV G w & g DYNAMIC PENETRATION WATER CONTENT, % 8$ STAI\CJ)E?PIPE
- gl 8 w (==
Fuw g DESCRIPTION E DEPTH g '9_. ég fg A RESISTANGE (N), BLOWS/0.3m Wob——6——1w, | 84 INSTALLATION
o] x 2 <
o |8 B lm |2 2198 3
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown silty sand, with organic Test pit
s material (TOPSOIL) \tmkf'"e"
- excavated
B 0.20 ;
- ; material
- Grey brown SILTY SAND
- 77 1048
B Grey brown silty sand, some gravel, / ' /
cobbles, and boulders (GLACIAL >/ 74
- TILL) }2« 5 /
L D
? .é
: ]
i b7 1A
% /af 74
BREE B2
L 1P / /
®|O o ,
R 2w }/ -y
i) - A /
i S 7N
? %
- 2 /.?f’ y /
o 1
- 559
i A4
- g
R Practical shovel refusal within Glacial 3.05 I I : : : IR P B EER B No
il SR EEER! EEREY EERRY ERERY FRERS St EREat ISR RENE groundwater
: End of Test Pit SE EEEEI EERS] EEEE) ERREY FEUN0 EAREE FEERY EEEHY HSS rosdie
i o o : : : ISEEE BEEEY DEEEE B BN oompletion
R of test pit
— 4
— 5
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RECORD OF BOREHOLE 18-10

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
Q SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
w Q RESISTANCE (N), BLOWS/0.3m  + NATURAL @ REMOULDED | 4 Q
Sal & 5 > | e SZ| PiEzomeTER
2 gl = g ELEV. G lw|d o DYNAMIC PENETRATION WATER CONTENT. % 8 i STAI\CJ)E?PIPE
. gl w ==
Ful g DESCRIPTION £ €| & |3E| @ |ARESISTANCE (N), BLOWS/03m  W——6——w [S5|  INSTALLATION
w 4 < DEPTH| S | - | O = P tlaz
° |18 Elm |2 B | =
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown silty sand, with organic AR Test pit
i material (TOPSOIL) R Y RS b : [ESU EREEY EEEY REREE FEEE FEES \t"vzi't‘lf]kf'"e‘j
i 0.75 I EE N B : ESUEREEY EEREY RRREY EREEY ERRS excavated
Grey brown SILTY CLAY RN EEEE B : ESUEREEY EEREY RRREY EREEY ERRS material
B (WEATHERED CRUST) o o : : : ISEEE BEEEY DEEEE B BN
_ ] 094
Grey brown silty sand, trace clay, / 6" ;/
- some gravel, cobbles and boulders }/ -/
| (GLACIAL TILL) f,f/
BRE %%
9595
e 7 5"%
B B
o C A a/
5 S ka3
I b @ﬁ
R /;f{(&
; 249
L Practical shovel refusal within Glacial 3.05 o ol : : : [ BEEE S B No
il el e groundwater
: End of Test Pit 31 EEERI EEEEE EUY NN EEEL EEE) FEES HEEY H osdie
i o o : : : RS R N EE R FE ompletion
of test pit
— 4
— 5
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RECORD OF BOREHOLE 18-11

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_lJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
3ol E 5 o | e 3z PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. gl w Er
Fuw 9 DESCRIPTION s 2| & |ZE| @ |ARESISTANCE (N), BLOWS0.3m W, f———--o—-w |24 INSTALLATION
& z < DEPTH S8 % P L2 <
a
Q = (m) x |4 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown clayey silt, with organic Test pit
B material (TOPSOIL) \tl)vzi‘t%kmmd
I~ .. .. . . . .. . .. . .. . . . . . SXCaVatEd
0.23 o o : : : AR N N N material
| Grey brown SILTY CLAY o o : : : ISEEE BEEEY DEEEE B BN
B (WEATHERED CRUST)
- 1], |2
9 @
- ©|
)
- 2w
w|m
- B}
S 132
B Grey silty sand, some gravel, cobbles / %
B and boulders (GLACIAL TILL) >/ 1.7
- 2 ? - 7
B Practical shovel refusal within Glacial 2.29 . . E E : RN EEEEY FEE Y EEE N EE No
i il SR EEER! EEREY EERRY ERERY FRERS St EREat ISR RENE groundwater
End of Test Pit SR EEET! EEEEY EEREE FEEH INSUE ESURS RSN FEUEE ENES Speerved
o o : : : ISEEE BEEEY DEEEE B BN oommletion
- of test pit
— 3
— 4
— 5
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RECORD OF BOREHOLE 18-12

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
u_lJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
3ol E 5 o | e 3z PIEZOMETER
2 gl = z ELEV G w & 3 DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- gl 8 w (==
Fuw g DESCRIPTION s DEPTH 2| &3¢ fg A RESISTANGE (N), BLOWS/0.3m W ——&6——{w, |8 o INSTALLATION
w r < S| F 9 P - 2<
° |18 Elm |2 B | =
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown silty sand, with organic Test pit
N material (TOPSOIL) backfilled
with
I~ ) .. .. . . . .. . .. . .. . . . . . SXCaVatEd
0.23 o o : : : F R I I material
| Brown SILTY SAND il il : : : [ BEEE S B
B 27 0.76
Grey brown, silty sand, some gravel / /
B cobbles and boulders (GLACIAL TILL) }/ 1.7
L /% A
5 5 D
53 K
R EE D
®|O / a
B 2w A
(17} )/ %
n < v e
S ? 1
- 2 9'(.{( ..
i Practical shovel refusal within Glacial 2.90 No
— 3 Till [ RN : (S0 FEEEH BESEY RESEN BESEN BES: groundwater
[ End of Test Pit el [Spseed
il il : : : [ BEEE S B complation
B of test pit
— 4
— 5
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RECORD OF BOREHOLE 18-13

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
o SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
|.|_IJ (:E RESISTANCE (N), BLOWS/0.3m + NATURAL €@ REMOULDED 4%
Sal & 5 > | e SZ|  PIEZOMETER
g 'ﬂ—: = d ELEV. 5 w ﬁ g DYNAMIC PENETRATION WATER CONTENT, % 8 m STAr\cj)DRplPE
[O) - El 5 w =+
el DESCRIPTION s DEPTH g '9_. BE fg A RESISTANGE (N), BLOWS/0.3m Wob——6——w, [ 8y INSTALLATION
a8 |3 £ 2 D |5 <3
@ = (m) € |z 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown clayey silt, with organic Test pit
5 material (TOPSOIL) \E’Vi%kf'"‘%d
- excavated
material
Grey brown SILTY SAND, some 0.31
B gravel and cobbles
— 1
| 114
Grey brown SILTY CLAY
- (WEATHERED CRUST) LT 127
@ 1.32
5|®[\Grey brown SILTY SAND
| ©
k)
| 2 |w| Grey brown SILTY CLAY
W@l (WEATHERED CRUST)
- (]
— 2
i o 17 259
B Grey silty sand, some gravel, cobbles / %
and boulders (GLACIAL TILL) >/ 1.7
L Practical shovel refusal within Glacial 3.05 ol ol : : : [ BEEE S B Groundwater
il SR EEER! EEREY EERRY ERERY FRERS St EREat ISR RENE seepage
. End of Test Pit SE EEEEI EERS] EEEE) ERREY FEUN0 EAREE FEERY EEEHY HSS tios
i il il : : : e
ground
B surface
— 4
— 5
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RECORD OF BOREHOLE 18-14

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JOB#: 64819.03 BORING DATE: Nov 22 2018
LOCATION: See Test Pit Location Plan, Figure 2
a SOIL PROFILE SAMPLES @ PENETRATION SHEAR STRENGTH (Cu), kPA
I.I_IJ (:E RESISTANCE (N), BLOWS/0.3m + NATURAL €@ REMOULDED 3:' %
So | = P - = PIEZOMETER
[9) W o > £ ZE
2 E = z ELEV B w| G g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
. g S w Er
Fu g DESCRIPTION E DEPTH % '9_. é gl 2 A RESISTANGE (N), BLOWS/0.3m Wob———6——w, | 84y INSTALLATION
i o4 <
o |g el m |2 213 *3
m 7 o 10 20 30 40 50 60 70 80 90
L Ground Surface .
Dark brown silty sand, with organic R : S EEERE FE R FEUY FE T S Test pit
i material (TOPSOIL) 1 | Gs Y RS b : [ESU EREEY EEEY REREE FEEE FEES \t"vzi't‘lf]kf'"e‘j
- RN EEEE B : ESUEREEY EEREY RRREY EREEY ERRS excavated
AEEE 0.23 o o : : : ISEEE BEEEY DEEEE B BN material
R Brown SANDY SILT SN s s : : : HEE FE S I N R
B N . 2 GS
‘(3 . '- _-- . -
SREE 8% S
L S x| Grey brown sandy silt, trace to some /6‘;/
81| gravel, cobbles and boulders A 3 | Gs
8|io| gravel, AP
— 1|d|w| (GLACIAL TILL) A A
- gya
s ] @A
- #i% T i e LR O 8 Y T
i Practical shovel refusal on possible 1.83 R B B : [EEY ERREY ERREY EEREY FRERY EEE No
bedrock R EREEY B : R EEERN EEERY EREEY ERERS ERES groundwater
— 2| | | EndofTestPi Y EEEE EEEEE EEEEY EEEEY EEEEL EEEY EEE FEEY o
i s s : : : HEE FE S I N R oomplation
of test pit
— 3
— 4
— 5
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RECORD OF BOREHOLE 18-15

CLIENT: Novatech SHEET: 10F 1
PROJECT: Industrial Subdivision Hydrogeological Investigation DATUM: CGVD28
JoB#: 64819.03 BORING DATE: Nov 222018
LOCATION: See Test Pit Location Plan, Figure 2
fa) SOIL PROFILE SAMPLES ° PENETRATION SHEAR STRENGTH (Cu), kPA
u_IJ (:E RESISTANCE (N), BLOWS/0.3m  + NATURAL €@ REMOULDED | %
Sal & 5 > | e SZ| PiEzomeTER
2 gl = z ELEV B w| G g DYNAMIC PENETRATION WATER CONTENT, % 8 i STAI\CJ)E?PIPE
- el g W EpF
Ful g DESCRIPTION £ 2| & | BE| @ |ARESISTANCE (N), BLOWS/03m w——8—fw |85 |  INSTALLATION
w r < DEPTH| 5 [ s % P L 9( 'E?:
[a) o z L il
2 = (m) € |z 10 20 30 40 50 60 70 80 90
L Ground Surface )
Dark brown clayey silt, with organic Test pit
= material (TOPSOIL) \tmkfl"ed
- excavated
material
0.53
B Grey brown SILTY CLAY, some sand
n (WEATHERED CRUST)
— 1
- 1.07
R Grey brown SILTY SAND
= 2| |w
2|18
- ©
3|0
n Slw
i)
<
B (]
- 2.57
R Grey SILTY CLAY
— 3
B %% PR
Grey silty clay, some gravel cobbles / ;/
i and boulders (GLACIAL TILL) }/ 1.4
L, ? ) 9;;
_ 995
- Test pit lost due to side walls shearing 4.27 Groundwater
i End of Test Pit S EEES B : (S EEUEE EEEY EEREY EE S FE S Sopad®
| S PR : e
metres
n below
ground
- surface
— 5
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Client: Novatech = =
GEMTEC = _ — Soils Grading
‘ Project:  (Client: Alan Gale Agencies Limited) Site: 3160 Carp Ro
Cons EnGiNgE
A (‘ ) SCIENTISTS Project #: 6481903 Chart
6 GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM | FINE
100 s, S -
\‘)'s\‘*:\\\:
90 = \\\\\-
N N \
\ \\
80 \ A
, \ \
\ \\
60 \ \
g W
S Ra\
& 50 N
3 \ \ AN
S N N
\ LN \"\‘\
30 \'\\-\ R NE
N
\ "N S
20 N ™.
\\ \l\\\ o
N N
\ \
10 1\‘0\ \i
T T, |
S
e
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ | Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
— 18-1 2 0.23-0.85 0.5 86.8 6.5 6.2
o 18-14 2 0.23-0.79 0.1 46.6 36.1 17.2
—o0— 18-3 2 0.41-0.94 1.3 41.6 27.9 29.2
— g 18-4 2 0.53-1.17 9.3 57.4 22.9 10.4
Line e L USCS
Symbol CanFEM Classification Symbol Dy D5 Dy D5, Dso Dgs | % 5-75pum
Sand, t It ilt, t
—e— | Ny T L NA | 004 | 009 | 06 | 025 | 031 | 064 | 65
— = | Sendand S"tg'r;‘j;‘e clay , trace NA | 000 | 000 | 002 | 007 | 009 | 020 | 361
e Silty clayey sand , trace gravel N/A . N 0.01 0.05 0.08 0.23 279
g | Sihysand,someclay, tracegravel | A | 000 | 001 | 007 | 015 | 021 | 1.33 22.9




Client: Novatech = =
GEMTEC = _ — Soils Grading
‘ Project:  (Client: Alan Gale Agencies Limited) Site: 3160 Carp Ro
Cons EnGiNgE
A (‘ ) SCIENTISTS Project #: 6481903 Chart
6 GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM | FINE
100 —
\z\‘l§
90 \\q\i}\\
80 \ \\\\
\ \ \k
o N ONA
\ N
\ NN
Z N ‘k\ N
TN
5 a\ HK
=9 40 \ ~e_\
N \\l
N ENY
30 LN \Qt
\c\ %
20 \"\n §!
\a\\\\o\
10 \\\o
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ | Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
—— 18-8 2 2.2-2.45 0.3 37.4 30.4 31.9
. GP 18-10S 1 0.4-0.55 0.0 25.6 40.4 34.0
— o0 GP 18-14S 1 0.3-0.45 0.0 50.0 35.7 14.3
— g GP 18-1S 1 0.3-0.45 0.0 85.0 1.7 7.3
Line e L USCS
Symbol CanFEM Classification Symbol Dy D5 Dy D5, Dso Dgs | % 5-75pum
_ e Silty clayey sand , trace gravel N/A . . 0.00 0.04 0.07 017 304
— Sandy clayey silt N/A — | 000 | 002 | 004 | 012 | 404
”””””””””””””””” sandandsilt,someclay | . | | | V.1 | .. .,
—0— N/A 0.00 0.01 0.03 0.07 0.11 0.30 35.7
— Sand, trace silt, trace clay NA | 002 | 008 | 015 | 022 | 026 | 042 7.7




Client: Novatech - -
GEMTEC = _ — Soils Grading
‘ Project:  (Client: Alan Gale Agencies Limited) Site: 3160 Carp Ro
LONS EnGiNgE
f(“ltfl'lfiT' e Project #: 6481903 Chart
6 GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM FINE
100
90
80
70
s 60
£
2
& 50
=}
o
(0]
A 40
30
20
10
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ [ Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
—— GP 18-3S 1 0.5-0.6 0.0 24.7 41.2 34.1
Line R USCS
Symbol CanFEM Classification Symbol Dio D5 Dsq Ds, Dgo Dgs | % 5-75um
Sandy cl it
—— aney clayey sl NA | - — | 000 | 002 | 004 | 012 | 412




Client: Novatech = =
GEI\/ITEC ——— — Soils Grading
‘ Project:  (Client: Alan Gale Agencies Limited) Site: 3160 Carp Ro
Cons EnGiNgE
A (4 ) SCIENTISTS Project #: 6481903 Chart
6 GRAVEL SAND
5 SILT CLAY
L COARSE FINE COARSE| MEDIUM l FINE
100 —
.\\\
N Ny
90 .\\ RS
AN N
A N
80 \ N
. \\
e 60 \-
Y
: \ \
‘i; 50 \ N
= \ \
(]
5 \ o
A 40 \
30 \\
20 \\
10 \
N
0
100 10 1 0.1 0.01 0.001
— Limits Shown: None Grain Size, mm
Line Borehole/ | Sample % Cob.+ % % %
Symbol Sample Test Pit | Number Depth Gravel | Sand Silt Clay
— 18-1 3 0.91-1.25 6.5 89.7 3.8
—— GP 18-1D 1 1.0-1.15 3.6 92.2 4.2
—o0— GP 18-5S 1 0.25-0.40 0.3 56.7 43.0
—a— GP 18-9S 1 0.25-0.40 1.1 70.7 28.2
Line e L USCS
Symbol CanFEM Classification Symbol Dy D5 Dy D5, Dso Dgs | % 5-75pum
Sand , t It ilt
—— and, frace gravel, frace i sp | 022 | 032 | 053 | 091 | 118 | 266
I Sand , trace gravel, trace silt SW 019 028 051 0.93 1.23 246
Sand and silt, trace gravel N/A . N N 0.10 0.15 0.45 .
g Silty sand , trace gravel N/A . 0.08 0.13 0.17 0.33




CERTIFICATE OF WELL COMPLIANCE (\((Qﬂm

I (Jeremy Hanna ) AIR ROCK DRILLING CO. LTD. - DO HEREBY CERTIFY

that I am licensed to drill water wells in the Province of Ontario, and that I have

supervised the drilling of the water well on the property of :

owner:_Aien AL Acencies L\N\(’I’Eb
Location: A 3OO Cﬁ-@ QPPKB' Cﬁ&?

E%E y 'S con. R pLaNd RT272 snxforts N3

Ottawa-Carleton / Geographical Township of WQ S“(" C’Qflid'bv\

I CERTIFY FURTHER that, I am aware of the well drilling requirements, the guidelines,
recommendations and regulations of the Ministry of the Environment governing well
installations in the Province of Ontario, and the standards specified in any subdivision
agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted
(cement or bentonite) as applicable and constructed in strict conformity with the

standards required.

Signed this 181—” Day of JKNE , &ﬁ‘

Jeremy Hanna (T3632) Air Rock Drilling Co. Ltd. (C-7681 )

The Engineer on behalf of the Landowner set out above, Certifies that he/she has
inspected the,well and it was constructed

O.Reg 903?'. i report eaeth
grouting requirements.

2019

Signed this 29

day of Q,“/u
d ¢

(Engineer) . ! 7 a7
é’em"ec

Shaping our future together™ -
2 & 3 1 e o I
Ensemble, formons notre averir Clty of ORawe Vil @0
Client Service Centre - Centre de service
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ZF >Ontarjo

Measurements recorded in: [ Metric ‘@mpeﬁal

Ministry of the Environment
and Climate Change

Last Name / Organization

Alan Gale Aqencles Limited

Tag#:A260857

Print

A260857

Below)

E-mail Address

Well Record

Regulation 903 Ontario Water Resources Act

Page of

[1 Well Constructed
by Well Owner

Mailing Address (Street Number/Name)

187!) Sixih Line Road:RR1

Address of Well Location (Street Number/Name)

Municipality

Dunrobin

Township

Province

Postal Code

ON-

) Telephone No. (inc. area code}

‘_7.1 69 (“a D Rgad West Carleton -
City/Town/Village Provmoe " ! | Postal Code
ot Carp Outare | | || ||
UTM‘ Coordinates Northing Municipal Plan and Sublot Number Other
NAD | 8|3 2 3] 01912 RP-5R-7272 Paris 1 & 3
il b AR MmNt S alING I RECOtt e s DB b o IO i
General Colour MostCommon Matenal Other Materials General Description Fro E’nePth( 2
Clay _ . = AN -
Gravel { Packed ) 8¢ 287
Grey - - Limestone : 267 [ 137 ¢
ey Sandstone W | ey Limestole iy - 187.7180¢
 Sandstond- ) ¢ ! Limestohe Wige oo i o | A80:7]- 20050
7 L ] |\ Fatl BN { A,.p
[EXT | OB % Sl

Depth Set at (m#D
From To

(Materi:

Type of Sealant Used

{ and Type)

42/ 327

Neat.cemenb

[[] Cable Tool

[[]Diamonid
[ Rotary (Conventional) [ Jetting
[ Rotary (Reverse) [ Driving
[ Boring [T Digging

Open Hole OR Material

[T Public

[ Livestock

omestic

L 1 Industrial
;mu Other, specify

[} Commerma!
O Municipal ;
O Test Hole

Concrete, Pia.sﬁc, Steel)

ra ¥ ater Supply
[ Replacement well
[] Test Hole

[[] Recharge Well

" Open Hola

(] 9 Well

Reoommended pump:rate

(me /i g ~ﬁ)

] Observation and/for

Monitoring Hole
O Alteration

Qutside
Diamster

 Material
(e (Plastic, Galvanized, Steel)

Slot No.

€ mﬁﬁ
—

From To

(Cc on)
[J Abandoned,

~

Insufficient Supply
[] Abandoned, Poor
Water Quality
[] Abandoned, other,
specify

[73 Other, specity

Water found at Depth

Diameter

180 (m@® DGas DOther, spec:fy (c"g”)
Water found at Depth [Kind of Water: [_]JFresh []Untested 07 43 q /4"
(m/fY) [} Gas| [JOther, specify ¢ /=it |
Water found at Depth |Kind of Water: [JFresh [_|Untested 92 200 5 S7a’

[Jother, specify

(m/f§) [JGas

Business Name of Well Contractor

Air Rock Drilling Co. Ltd.

[Cohacorarael

a..

BB FrarIeO B )

Province Postal Code

Business E-mait Address

axr-rock@sympatloo ca

ON l KPF] 2-20' erﬂ owt?ers Date Package Defivered
Bus.Telephone No. (inc. area code) [Name of Well Technician (Last Name, First Name) ?agggeon 5
Y|y M ¥ | M
| [S1386R170] | | | | Hanns, Jeremy st ad
welLFg%‘c@ 3 Licence No. [Signatire of Technician and/or Contractor|Date prdteds 7 31 \éYes 2018 .5 1
[ 'P | z ﬂk___—#-’-y—lY[YlM!MlD’D O o YIY'YIY’M?M D] o|f
0506E (2014/11) /7 /4 Ministry’s Copv

] Queen 'S Prlnter for Ontario, 2014




CERTIFICATE OF WELL COMPLIANCE (QﬂUW(

I (Jeremy Hanna ) AIR ROCK DRILLING CO. LTD. - DO HEREBY CERTIFY

that I am licensed to drill water wells in the Province of Ontario, and that I have

supervised the drilling of the water well on the property of :

OWNER: Lo gAL_:Z A@QLE_S Lq/v\rrgb_

L.ocation: 4P 3(@0 Cﬁ’@ QMB QHQQ

% ¢l5  coN_ R PLAN# ResRT727a swafbsts N3

Ottawa-Carleton / Geographical Township of We S‘(" @('65‘"2}1\

I CERTIFY FURTHER that, I am aware of the well drilling requirements, the guidelines,
recommendations and regulations of the Ministry of the Environment governing well
installations in the Province of Ontario, and the standards specified in any subdivision
agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted
(cement or bentonite) as applicable and constructed in strict conformity with the

standards required.

Signed this ] W Day of jbw\é. , &lq

Jeremy Hanna (T3632) Air Rock Drilling Co. Ltd. (C-7681)

The Engineer on behalf of the Landowner set out above, Certifies that he/she has
inspected the well and it was constructed in accordance with the specifications in
O.Reg 903, this report and the Hydrogeological Report with regards to casing length and

grouting requirements.

Signedthis 29 day of %
A

(Engineer) 6 o ﬁ
&

Shaping our future together™ . o ;
Ernisemble, formons rotrs avenir City o Urewwa vile dotmme
d ]

lmne Combum Aacan

o TV
E::,S-et SRt

[ &




(\,.)
EF Ontario

Measurements recorded in:

[ Metric

Ministry of the Environment
and Climate Change

.'l‘} Imperial

Tag#:A260858 Print Below)

Well Record

AZ60B858

Regulation 903 Ontario Water Resources Act
Page of

Last ame / rgamzatlon

T E-mail Address

[0 Well Constructed
Alan Gale Aqenales Limited by Well Owner
Mailing Address (Street Number/Name) Municipatity Province Telephone No. (inc. area code)

Dunrobin

Township

ON

West Carleton
City/Town/Village Postal Code
Carp NN
Northing Municipal Phan and Sublot Number Other
Paris 1-& 3
General Colour Most Common Matenal OtherMatenaIs General Description Fnoaepth( 4
L
Clay 7
Gravel ( Packed )
Limestone|
Limestone,
Limestone|
Sandstone W l Erey  Limestone
1
TEST WL L = o B 4

‘ e :
Depth Set.at (D Type of Sealant Used - “Volumei]
From To (Material and Type) -

30/ |

Neat.cemert.

] Cable Tool

[ Rotary (Conventional) [ Jetting
Ij Romry {Reverse) O Dnvmg

Open Hole OR Maﬁenal
(Galvanized, Fibreglass,
Concrete, Plastic, Steel)

[} Dnamond

O Mumcwpal
[] TestHole

From

Depth (mA})

‘ Replacement Well
[J Test Hole

To

Steel

+27

a0/ [T Recharge Well

Open Hole

Opo Well

.. 2007 [] Observation and/or

Monitoring Hole

[ Alteration

Siot No.

(Cc ion)
[7] Abandoned,
o Insufficient Supply
% [ Abandoned, Poor
Water Quality
T [J Abandoned, other,
specify

[ Other, specify

Wafer found atDep

TKind of Water: [JFresh [

tested

Diameter

53 (A [1Gas| []Other, specity From To (cmyin)
Water found at Depth (Kind of Water: [|Fresh htested 0t ank qs/ﬁ_ll

i7a (mAD[Gas| [JOther, specify oy Bkt 5 : slu,n
Water found at Depth |Kind of Water: [JFresh [ ]Untested 4 200

(m/fi) (:[Gas

[Jother, specify

Business Name of Well Contractor

Air Rock Drilling Co. Ltd.

Well Contractor’s Licence No
7881 | |

Please provide a map below;fbilowmg msiruchons on the back.

Business Address, (Street Numbey/Name) Municipali Comments:

6659 Franktown 'ﬁoacf Rithmond " '
Province Postal Code Business E-mail Address (/Q'H"P“’Séﬂm_L I 5
ON | KPﬂ 2-#0[ sir-rock@sympatico.ca Well owner’s | Date Package Delivered i

Bus.Telepl'gne No. (inc. area code) | Name of Well Technician (Last Name, First Name) gggggon
| ledzspapiro] | Hanna, Jeremy delivered
Date Work
Well Techn\Lcian's Licence No. {Sigrgature of Technician and/or Contractor Date ate otk Completed
| 1p6ss | "] i i o O A A
0506E (2014/11) / Ministry’s Copv @© Queen's Printer for Ontarlo, 2014



CERTIFICATE OF WELL COMPLIANCE (((Ottawa

I (Jeremy Hanna ) AIR ROCK DRILLING CO. LTD. - DO HEREBY CERTIFY

that I am licensed to drill water wells in the Province of Ontario, and that I have

-supervised the drilling of the water well on the property of :

oWNER LAt Gpie Peewciex Lim i m=Dd

Location; HF é\ Lo CP( Q‘P QB‘P‘.D . C/:u(%)

Ract 10 | 3
LOT: ™\ CON:_ R PLAN#PPSR- 7212 sw# &'}S %
Ottawa-Carleton / Geographical Township of W est (a( lelon

I CERTIFY FURTHER that, I am aware of the well drilling requirements, the guidelines,
recommendations and regulations of the Ministry of the Environment governing well
installations in the Province of Ontario, and the standards specified in any subdivision
agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted
(cement or bentonite) as applicable and constructed in strict conformity with the

standards required. -
s
Signed this___[ Dayof__ (\ARC Lk ,_ So\9
A
4
Jeremy Hanna (T3632) Air Rock Drilling Co. Ltd. (# 1119)

The Engineer on behalf of the Landowner set out above, Certifies that he/she has
inspected the well and it was constructed in accordance with the specifications in
O.Reg 903, this report and the Hydrogeological Report with regar, OS]

grouting requirements.
: x
: . ~ o
Signed this {2 dayof _ May 2019 {::
J [ §
74 £ < ; /0 En j
ngineer
(Einglueer) Gemtec
 Shabpmgoir future rogether - - e o S
Ensemble, formons notwe avenir Gvofomwa  vieworams | - i

Client Servite Centre - Centre de service
9742 Vievawia Stras? RIAT ma\fimans




Zf Ontario

Measurements recorded in:

First Name

Ministry of the Environment

Tag#:A260960 7msaey

and Climate Change

[ Metric . W] Imperial

Last Name / Organization

A260960

Regulation

Alan Gale Agengies Limited

E-mail Address

Well Record
903 Ontario Water Resources Act

Page of

[J Well Constructed
by Well Owner

Mailing Address (Street Number/Name) *

1870 Sixth

Line Road.RR1

</

“Munieipality
Dunrobin

Province

ON

Postal Code

Telephone No. (inc. area code)

Address of Well Location (Street Number/Name) Township
3160 Carp Road West Carleton pﬂ_ 1115+ 2
County/District/Muricipality City/Town/Village Province Postal Code
- Ottawa-Carleton Carp Ontario L
UTM Coordinates| Zore ; Easting Northing Municipal Plan and Sublot Number Other
' ; RP-5R-7272 Parts 1 & 3

Gel Colou Most Common Mteal » her Materials ‘ e| Description From P!
; T
Sand s Gravel + Pouldere 0
Grey Limestone 23 ¢
Grey Limestone 185 ©
41/- % £ -

From

Depth Set at (mep ]

Type of ealant Used
(Material and Type)

8 s 23/

Neat.cement

- o

Bentonite slurry

[] Cable Tool [:] Dlamond [ Public O Commerclal -] Notused:
[ Rotary (Conventional) [ Jetting 'EQ)‘mesﬁc 7] Municipal - [£] Dewatering.
[J Rotary (Reverse) [] Driving Livestock [] TestHole = Monnonng
[ Digging [ inigation [ Cooling.& Air-Conditioning: .- -~
%r percussion Industrial
Other, specify ﬁ‘i_ﬁéﬂﬁé Other, specify

Inside
Diameter

Open Hole OR Material
(Galvanized, Fit

(cm/g@ | Concrete,

h
Plastic, Steel) |  (cm@) From

To

|:| Replacement Well

[] Test Hole

é'{ o| Steel

488° | +2¢

387

[[] Recharge Well

A

‘38

| 2007

Op ing Well
/| [ Observation and/or

Monitoring Hole

[] Alteration
(C ion)

Material
(Plastic, Galvanized, Steel)

[ Abandoned,

Insufficient Supply

if [] Abandoned, Poor
Water Quality

[] Abandoned, other,
specify

)

[ Other, specify

Water found at Depth

Kind of Water: []Fresh

RJ0ntested

Diameter

185 (mf) [Gas| [JOther, specify (om#®) -
Water found at Depth |Kind of Water: [ ]Fresh []Untested ’ 38 ‘?3/4_'-
(m/f) []Gas| []Other, specify 38’ 200" é y i
Water found at Depth |Kind of Water: [_]Fresh [_]Untested
(m/ff) [1Gas

[] Other, speclfy

Business Name of Well Contractor

Th+>

E———

Please provide a map below following instructions-on the bac;/ T

o AN

) Well Contractor’s Licence No.
AirRock: E)nlhn 1::‘!!1»9;' | |
MRl ond _
Province Postal Code Business E-mail Address
alr-rock@symp atico.ca Well owner’s | Date Package Delivered
Bus.Telephone No. (inc. area oode) Narme of Well Technician (Last Name, First Name) package o
» pacage | v | 2PAR |¢64:8 oBB|

?1 3{3#8%1 ?P I PUI’GE" Shannan he Date Work Completed

Ws Licengg No. S| natur of Technician and, Conttactor DateFybpitied 4 30 m’es O3 o7
| /l); YIYPIMIDID 0 Ne YIYlYIYlMII\ﬂD[D

0506E (2014/11)

Ministry’s Copy

© Queen's Printer for Ontario, 2014



CERTIFICATE OF WELL COMPLIANCE (((Oﬂ'a\/va

I (Jeremy Hanna ) AIR ROCK DRILLING CO. LTD. - DO HEREBY CERTIFY

that I am licensed to drill water wells in the Province of Ontario, and that I have

-supervised the drilling of the water well on the property of :

OWNER: dLewl Cpi e P‘M i =D

Location: - bO CAQ‘P QB*PFD, Caur*)

Rect 1) =
A rran#RPSRTR1R  sw# faets |

LOT: &% \X CON:
Ottawa-Carleton / Geographical Township of \N € <+ Q( leton

I CERTIFY FURTHER that, I am aware of the well drilling requirements, the guidelines,
recommendations and regulations of the Ministry of the Environment governing well
installations in the Province of Ontario, and the standards specified in any subdivision
agreement and hydrogeological report applicable to this site and City Standards.

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased, grouted
(cement or bentonite) as applicable and constructed in strict conformity with the

standards required. -
signedtis__ ™ payor (NARC Mk _ 3019
e~
.
Jeremy Hanna (T3632) Air Rock Drilling Co. Ltd. (# 1119)

The Engineer on behalf of the Landowner set out above, Certifies that he/she has
inspected the well and it was constructed in accordance with the specifications in
O.Reg 903, this report and the Hydrogeological Report with re

grouting requirements. P i
/i @ e

Signed this |3 dayof Hay 2019 {}2 MR TTT

,J T =3 (AT TR R4V N s

74/ £ - W " Eng.
o LE \l T
(Engineer) -
6) € m'LLe <.
' Shaping our future together - o v o .
Ensemble, formons rotrs avenir AP ’ Ville dQttawm
Client Servica Contre - Centre da service
R ’_1:7.62 V"t“_" ia “f”! - 5263' me‘\l‘x:m:a e Ann:p‘:nmrha\'l:ﬂﬂ'ﬂ




Sy
ZF>Ontario

Measurements recorded in:

1 Metric

Ministry of the Environment
and Climate Change

' Tag#:.A260961

A260961

* Print Below) ‘

General Colour

Well Record
Regulation 903 Ontario Water Resources Act
of

Page

[ Well Constructed
by Well Owner

‘West Carleton

City/Town/Village

Provi
Ontario

Postal Code

Most Common Material

Other Materials

Carp i
Municipal Plan and Sublot Number

General Description

Other

Sand_ = o Stones
Sand = Gravel
Grey ..Limestone . e o
; e Sandstone: w ( @ {\@,ll Limestong

Depth Set at (méDp
From To

Type of Sealant Used

ial and Type)

A ok

az !

32/

Neat cement

32./

0/

| Bertenite slurry

[] Cable Tool [] Diamond
[ Rotary (Conventional)  [] Jetting
[ Rotary (Reverse) [ Driving
[] Bpring [ pigging

ir percussion

[ Industrial
H‘XMM)D Other, specify

[ Imigation

Public [] Commercial
omestic ] Municipal
[ Livestock [] TestHole

[ Cooling &Air Coniditioning:

ther, specify :
5 ‘vl:r; E 3
e, Open Hole OR Material Wwall 1
iameter | (Galvanized, Fibreglass, | Thickness {1 Replacement Well
i i From To
(cm/p | Concrete; Plastic, Steel) (cm/@; [ Test Hole
, l’ (T3 ——— ¢ /| O Recharge Well
A Steel A88 | +2°| 42”7 |5] el
L8| open Hote 42 ‘| 200" | [ Observaton andior
- Monitoring Hole
[ Alteration
(Ce ion)
[] Abandoned,
Insufficient Supply
- [] Abandoned, Poor
;. Material Depth (m/) Water Quality
Dlames! | (Pasti, Galvanized, steel)|  SOtNO | gy | 7 |0 ls\;:;lidfyoned, other,

[ Other, specify

—>

Water found at Depth ntested Depth (m/ft) Diameter

lq 3 (m/D []Gas| []Other, specify From To (cm/in)

Water found at Depth [Kind of Water: [ ]Fresh [JUntested ¢ aml C?BA t
(m/f) (]Gas| [[]Other, specify ¥ , ""l /l .

Water found at Depth |Kind of Water: |_|Fresh [ JUi i 4 m!z,%-
(m/ft) []Gas

o

bkl

Business Name of Well Contraor II ontractor‘s Licence No. C,RQ ?
Air Rock Drilling Co. Ltd. 118 | |
Business Address (Street Number/Name) Mu&igg:ﬁty " Comments:
6659 Franktown Road, RR#1 ichmon 112 HP -5 GPM SET @ 150 FEET .
Province Postal Code Business E-mail Address
ON [KOA RZD | air-rock@sympatico.ca Well owner's |Date Package Delivered
Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) package e v
. I I I Pureell, Shannen delivered Date Work Completed
Well Technician’s Licence No. [Signatyre of Technician and/or Contractor |Date, ;r itted Al '&Yes 1
- AR O[] O | 2R 183 4

0506E (2014/11)

Ministiv’s Copv

© Queen’s Printer for Ontario, 2014



APPENDIX D

Groundwater Level Measurements

Report to: T & L Carroll Holdings Inc.
GEMTEC Project: 102151.001 (March 23, 2026)



Ground Surface Groundwater Depth Groundwater

Borehole ID Elevation (metres below Level Elevation
(metres) ground surface) (metres)
BH 23-07 112.8 2.8 110.0 Apr 23, 2023
4.3 111.5 Aug 6, 2019
4.3 111.6 Aug 7, 2019
4.2 111.6 Aug 8, 2019
TW 18- 158 4.4 111.4 Aug 22, 2019
4.4 111.5 Jan 10, 2020
3.1 112.7 Apr 27, 2023
1.5 111.3 Aug 6, 2019
1.5 111.3 Aug 7, 2019
1.5 111.4 Aug 8, 2019
TW19-2 1128 1.6 111.3 Aug 12, 2019
1.7 111.2 Aug 22, 2019
1.6 111.3 Jan 10, 2020
3.9 111.3 Aug 6, 2019
3.8 111.4 Aug 7, 2019
3.9 111.4 Aug 8, 2019
TW19-3 1153 4.1 111.2 Aug 22, 2019
3.9 111.4 Jan 10, 2020
3.0 112.3 Apr 27, 2023
5.3 112.01 Aug 6, 2019
5.3 112.0 Aug 7, 2019
5.2 112.1 Aug 8, 2019
TW19-4 173 5.5 111.8 Aug 22, 2019
5.4 111.9 Jan 10, 2020
3.9 113.4 Apr 27, 2023
4.7 111.2 Aug 7, 2019
4.6 111.2 Aug 8, 2019
BH 19-1D 115.8 4.8 111.0 Aug 22, 2019
4.6 111.2 Jan 10, 2020

3.6 112.3 Apr 27, 2023




Ground Surface Groundwater Depth Groundwater

Borehole ID Elevation (metres below Level Elevation
(metres) ground surface) (metres)
Dry Dry Aug 6, 2019
Dry Dry Aug 7, 2019
Dry Dry Aug 8, 2019
BH 19-1S 115.8 Dry Dry Aug 12, 2019
Dry Dry Aug 22, 2019
Dry Dry Jan 10, 2020
24 113.4 Apr 27, 2023
4.0 111.2 Aug 7, 2019
4.0 111.2 Aug 8, 2019
BH 19-3D 115.2 4.2 1111 Aug 22, 2019
4.0 111.3 Jan 10, 2020
29 112.3 Apr 27, 2023
4.1 111.2 Aug 7, 2019
4.1 111.2 Aug 8, 2019
BH 19-3S 115.3 4.3 1111 Aug 22, 2019
4.1 111.3 Jan 10, 2020
3.0 112.3 Apr 27, 2023
Dry Dry Aug 7, 2019
Dry Dry Aug 8, 2019
Dry Dry Aug 12, 2019
BH 19-4S 1171 A a Aug 22, 2019
Dry Dry Jan 10, 2020

Dry Dry Apr 27, 2023




APPENDIX E

Chemical Analysis of Soil Samples
Samples Relating to Corrosion
(Paracel Laboratories Ltd. Order No. 2319294)

Report to: T & L Carroll Holdings Inc.
GEMTEC Project: 102151.001 (March 23, 2026)



(OPARACEL

Order #: 2319294

Certificate of Analysis Report Date: 16-May-2023
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 10-May-2023
Client PO: Project Description: 102151.001
Client ID: BH23-07 SA5 - - -
10'0"-10'6"
Sample Date: 20-Apr-23 14:00 - - -
Sample ID: 2319294-01 - - _
[ MDL/Units Soil - - -
Physical Characteristics
% Solids | or%oywe 836 . . .
General Inorganics
Conductivity 5 uS/cm 179 _ _ j
pH 0.05 pH Units 7.74 - - -
Resistivity 0.1 Ohm.m 74.0 - - R
Anions
Chloride 10 ug/g dry <10 _ j ]
Sulphate 10 ug/g dry 68 - - -
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1-800-749-1947 -« www.paracellabs.com
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civil civil
geotechnical géotechnique
environmental environnement
structural structures
field services surveillance de chantier
materials testing service de laboratoire des matériaux
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