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July 4,2022

lan Ames, M. Sc., P. Geo.
Project Geoscientist

D.M Wills Associates Limited
150 Jameson Dr
Peterborough ON K9J 0OB9

Emailed to:

Subject: Geotechnical Investigation Report - Final REVO1
Proposed Heritage Line Subdivision, Keene, Ontario
PRI Project No. 21-049

Dear Mr. Ames,

We are pleased to submit the following geotechnical investigation report, describing
subsurface conditions and recommendations for the design and construction of the
Proposed Subdivision Development adjacent to Heritage Line, in Keene, Ontario. It is
understood that the geotechnical work is required to support the design of the roadway
construction, installation of a new watermain, roadside ditches and use of Low Impact
Development (LID) stormwater features and localized on-site septic systems, and
residential foundation construction.

This report presents the results of the subsurface investigation for the subject site, which
was supervised by D.M. Wills Associates Limited (DMW) on May 3 to 5, 2021, and
includes our comments and recommendations as they relate to the proposed civil works,
including site preparation, excavations, construction dewatering, water and sewer
servicing, road construction and foundation design considerations for residential
structures. Borehole logs, site maps and field and laboratory test results from the
investigation are appended for reference.

We trust that the information is straightforward and meets with your present requirements.
Please contact us if you have any questions.

Yours truly,
PRI Engineering Corp.

Arast'Yazdani, P.Eng.
Director of Engineering Services.
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1 Introduction
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As requested by DMW, PRI Engineering Corp.
(PRI) is pleased to submit the following
Geotechnical Investigation Report for the
proposed Heritage Line  Subdivision
Development located in Keene, ON. The
purpose of this report is to provide subsurface
information as it relates to the proposed civil
works, including site preparation, excavations,
construction dewatering, water and sewer
servicing, road construction and foundation
design  considerations for  residential
structures. The project is located in Keene, ON
(the “Site”), located east of Heritage Line. The
total site area is approximately 4.6 Ha in size
which currently consists of vacant field with
periodic tree coverage specifically along the
west border of the Site. The proposed
conceptual site layout with test locations and
updated servicing and grading plan noted was
provided by DMW and has been included in
Appendix A.

We have reviewed the Preliminary Servicing
and Grading Plan prepared by DMW dated
July 8, 2021 and it is understood that the
proposed development will consist of the
following:

o Sixteen (16) Single Detached
Residential Properties;

o The dwellings are to consist of single
family residential with basements;

o Site grades are to stay relatively as is
(ie. no change greater than 0.2 m);

o A single dedicated street to be
completed as pavement roadway
structure;
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o On-site sewage disposal systems and municipal watermain services; and

o Ditches and Low Impact Development (LID) features for storm water management.

The geotechnical investigation was completed in conjunction with the Hydrogeological
Investigation (HI) completed by DMW, through the completion of boreholes. Recommendations
that are related to hydrogeological properties of the encountered subsurface materials should
reference the HI prepared by DMW (ie. on-site sewage, ditches, LID features etc.). DMW oversaw
the field investigation and drilling operations and prepared the final borehole logs which were
referenced to determine recommendations.

This report summarizes the completed geotechnical field investigation, findings, laboratory results,
and a summary of comments and recommendations for construction and design considerations
as it relates to the proposed development.
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2 Geotechnical Investigation Procedures

21 Field Investigation Program

Prior to the field investigation, underground utility locates, including water, electrical, sewer, gas,
telephone, cable, etc., were completed using Ontario One Call services by DMW. Borehole locations
were finalized in the field based on utility clearance and other obstructions (i.e. trees, overhead
lines, vehicles, equipment, etc.) observed at the time of the investigation.

A borehole and test pit program was carried out on April 28,2021 and May 3 to 5, 2021 under the
supervision of DMW, test locations are noted on the attached Sheet No. 500 prepared by DMW
(Project No. 21-10985). Eighteen (18) boreholes, designated as BH21-01 through BH21-18, were
advanced in accessible areas for the proposed buildings, roadways and landscaping areas, to
sampling termination within overburden or practical refusal to a depth of 2.0 m below ground
surface (mBGS) to 6.55 mBGS. Four (4) groundwater monitoring wells were installed at boreholes
BH21-02, BH21-09, BH21-15 and BH21-16 designated as MW21-02, MW21-09, MW21-15 and
MW21-16, respectively. At borehole locations where monitoring wells were not installed, the
boreholes were backfilled with bentonite. The boreholes were advanced using a track-mounted
drill rig equipped with Standard Penetration Testing (SPT) split-spoon samplers, using a 625 N (140
Ib) auto-hammer, and continuous flight augers. PRI field personnel supervised the drilling
operations and recorded the subsurface conditions encountered in the boreholes. Soil samples
were recovered at approximately 0.75 m intervals using a 51 mm outside diameter split-spoon
sampler, driven in accordance with the SPT procedures (i.e. ASTM D1586). The results of the SPTs
in terms of N values are referred to in this report to determine consistency for cohesive soils and
relative density for non-cohesive materials. Eight (8) test pits designated as TP21-01 through TP21-
08 were completed across the site and were completed to develop a better understanding of
subsurface conditions and identify stratigraphic layers, no in-situ testing to develop geotechnical
design parameters were completed.

Borehole locations were selected at predetermined locations by DMW personnel and are noted on
the attached figures in Appendix A. Recovered soil samples were inspected and logged in the field
using visual and tactile methods, with soil samples being placed in moisture proof containers for
transportation to the laboratory for review and selected testing. Subsurface conditions including
groundwater seepage and stability were logged, prior to backfilling.

2.2 Laboratory Testing Program

Soil samples from the field investigation program were recovered and retained in containers for
further review, selected testing, and storage. Selected samples were transported and submitted to
PRI's Canadian Council of Independent Laboratories (CCIL) and SGS laboratories for the tests
below.

o Particle Size Distribution Analysis per ASTM D422;
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o Natural Moisture Content Analysis per ASTM D2216; and

o Corrosion Parameters Tests for soils including chlorides, sulphates, and sulphide
concentration, pH, electrical conductivity/resistivity, and soil redox potential.

Results from the Natural Moisture Content Analysis are summarized on the borehole logs with
Particle Size Distribution Curves attached as Appendix B. A summary of corrosivity analyses as per
the ANSI/AWWA rating system is discussed in the section below. The Certificate of Analysis and

ANSI/AWWA rating system are attached as Appendix C.
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3 Subsurface Conditions

The inferred subsurface profiles are based on the borehole logs from the field investigation
program. While we believe conditions are representative of actual site conditions, if findings during
construction deviate from those encountered at the completed boreholes, we should be consulted
to revise our recommendations based on actual conditions at the time of construction. The
following are the specific subsurface conditions encountered at borehole locations.

Based on the completed borehole logs (attached as Appendix A) and laboratory particle size
analyses (attached as Appendix B) the site generally consists of a thin layer of surficial topsoil
ranging in thickness from 0.3 mto 0.75 m, underlying this material a layer of coarse-grained sand to
sandy gravel was encountered at some locations, at other locations a finer grained soil of silty sand
to sandy silt material was encountered. Underlying the coarse-grained material, the finer material
or the topsoil, a layer of glacial till deposits were noted and all of the deeper boreholes were
terminated in this material. The glacial till ranged from sand to silty gravelly sand to silty sand, based
on particle size analysis completed by PRI, which are attached. Groundwater was encountered
throughout the site at varying depths, but appeared to be prominent in areas where coarser
deposits were noted. Investigation depths varied from 2.0 mBGS to 6.55 mBGS, with exact borehole
depths noted on the borehole logs.

31 Topsoil

The inferred subsurface profiles are based on the borehole logs from the field investigation
program. While we believe conditions are representative of actual site conditions, if findings during
construction deviate from those encountered at the completed boreholes, we should be consulted
to revise our recommendations based on actual conditions at the time of construction. The
following are the specific subsurface conditions encountered at borehole locations.

Based on the completed borehole logs (attached as Appendix A) and laboratory particle size
analyses (attached as Appendix B) the site generally consists of a thin layer of surficial topsoil
ranging in thickness from 0.3 mto 0.75 m, underlying this material a layer of coarse-grained sand to
sandy gravel was encountered at some locations, at other locations a finer grained soil of silty sand
to sandy silt material was encountered. Underlying the coarse-grained material, the finer material
or the topsoil, a layer of glacial till deposits were noted and all of the deeper boreholes were
terminated in this material. The glacial till ranged from sand to silty gravelly sand to silty sand, based
on particle size analysis completed by PRI, which are attached. Groundwater was encountered
throughout the site at varying depths, but appeared to be prominent in areas where coarser
deposits were noted. Investigation depths varied from 2.0 mBGS to 6.55 mBGS, with exact borehole
depths noted on the borehole logs.
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3.2 Silty Sand to Sandy Silt

Light brown silty sand to sandy silt material was encountered underlying the topsoil material at
boreholes MW21-02, BH21-07, MW21-09, BH21-12 and BH21-14 to BH21-18, at a depth of
approximately 0.75 mBGS extending up to 3.8 mBGS; boreholes BH21-07 and BH21-14 are
terminated in this material. The material was described as having trace to some gravel/clay and with
occasional cobbles. The observed material was generally described as moist at the time of
investigation; however thinner sand seams were noted within the material which were described
as wet. The material was described as loose to compact on the basis of SPT ‘N’ values ranging from
7 to greater than 50 per 305 mm of penetration, however the values above 50 are inferred to have
been refused on cobbles. An SPT ‘N’ value of O was noted at boreholes BH21-16 and it is possible
this sample was disturbed during sampling or occasional loose layers may be present.

Four (4) laboratory particle size distribution analysis were completed on selected silty sand to sandy
silt samples. The test results are attached in Appendix B and are summarized in Table 3 as follows,
as per Unified Soils Classification System (USCS):

Table 1: Summary of Laboratory Particle Size Analyses for Silty Sand to Sandy Silt Samples

Sample Depth Soil
No. (Mbgs) Classification
BH21-07 SS2 0.75 6% 47 % 30% 17 % Silty Sand
MW21-09 SS3 1.5 2% 25% 57 % 16 % Sandy Silt
MW21-16 \ SS3 1.5 5% 46 % 35% 14 % Sand and Silt
BH21-17 SS5 3.0 10% 35% 38% 17 % Sandy Silt

Borehole Id Gravel

Sand Silt Clay

3.3 Sand to Gravelly Sand

Light brown gravelly sand to sand material was encountered underlying the topsoil material at
boreholes BH21-01, BH21-03, BH21-04, BH21-05, BH21-06, BH21-08, BH21-10, BH21-11 and
BH21-13 at depths of 0.3 mBGS to 0.75 mBGS extending to borehole termination at BH21-03
through BH21-06 and to a depth of 2.0 mBGS to 3.0 mBGS at the remaining boreholes. The material
was described as having trace silt to being silty, up to some clay and with occasional cobbles. The
material was generally noted as being moist to saturated and had a laboratory moisture content of
8 % to 12 %. The relative density of the material is loose to compact on the basis of SPT ‘N’ values
ranging from 7 to 30 blows per 305 mm of penetration.

One (1) laboratory particle size distribution analyses was completed on a selected sample of the
gravelly sand. The test results are attached in Appendix B and are summarized in Table 4 as follows,
as per USCS:

Page 6 of 16 9 205 St George Street, Unit 2 | Lindsay, ON K9V 579 | & 705.702.3921



Rl ENGINEERING

Table 2: Summary of Laboratory Particle Size Analyses for Sand to Gravelly Sand Samples

Soil
Classification

Sample Depth

Borehole Id Gravel Sand Silt Clay

No. (Mbgs)

BH21-08 Gravelly Sand

3.4 Silty Sand to Sand Glacial Till

Light brown to light grey sand to silty sand to sand glacial till was encountered at all of the deeper
boreholes, specifically MW21-02, BH21-08, MW21-09, BH21-11, BH21-12, MW21-15, MW21-
16. BH21-17 and BH21-18. The material contained variable amounts of gravel, sand, silt and clay
and was generally described as moist on the basis of natural moisture contents of 5 % to 15 % with
occasional wetter seams containing primarily sand materials. The material was described as
compact to very dense with SPT ‘N’ Values ranged from 20 to greater than 50 blows per 305 mm of
penetration.

Three (3) laboratory particle size distribution analyses were completed on selected samples of the
till material. The test results are attached in Appendix B and are summarized in Table 5 as follows,
as per USCS:

Table 3: Summary of Particle Size Analyses for Till Samples

Boreholeld | Sample Depth Gravel Sand Soil

No. (mBGS) Classification
BH21-01 . Silty Sand
BH21-11 SS6 3.8 19% 48 % 19% 14 % Sand
BH21-12 SS6 3.8 14 % 50 % 21% 15% Sand

3.5 Groundwater and Borehole Stability Observations

Groundwater seepage was encountered upon completion of drilling at twelve (12) of eighteen (18)
borehole locations at depths ranging from 0.7 mBGS to 4.6 mBGS; specific boreholes which
encountered groundwater are list in Table 6 below. All other boreholes were noted to be open and
dry upon completion of drilling. It should be noted that groundwater levels may fluctuate seasonally
and in response to major precipitation events.
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Table 4: Summary of Groundwater and Borehole Stability Observations

Groundwater
Level
Measurements

Groundwater Level
Measurements
(at the end of

Borehole ID drilling)

Depth
(mBGS/mASL)

Depth

(May 11, 2021)

(mBGS/mASL)

Borehole Stability
Upon
Completion of
Drilling

. BH21- Opento

02/MW21-02 ) 0.7/224.8 Termination Depth
Opento

BH21-03 1.3/223.8 Termination Depth
Opento

BH21-05 1.2/223.6 Termination Depth

BH21-08 \ 2.7/219.8 - Opento 3.7 mBGS
BH21- Opento

- 09/MW21-09 i 4.0/209.24 Termination Depth
Opento

BH21-11 4.6/219.1 - Termination Depth

BH21-12 \ 2.1/223.2 - Opento 2.1 mBGS
Opento

BH21-13 1.2/222.8 - Termination Depth
. BH21- Opento

- 15/MW21-15 i 0.9/224.4 Termination Depth
. BH21- Opento

16/MW21-16 i 175/221.1 Termination Depth

BH20-17 | 4.0/216.5 - Open to 4.0 mBGS

BH20-18 | 4.6/219.1 - Open to 4.6 mBGS

3.6 Corrosivity Analysis

Three (3) samples were analyzed for chloride, sulphate, sulphide concentrations, pH, electrical
conductivity/resistivity, and redox potential at the Site. Laboratory data were compared to the
ANSI/AWWA corrosivity rating system (Attached in Appendix C) to determine the corrosive
nature of the tested materials. A sample scoring greater than 10 points is considered to represent a
corrosive environment with respect to grey or cast-iron alloys, other considerations including use
of de-icing salts or stray electrical currents, to name a few have not been considered. Additional
analysis or testing may be required for alternative material types (i.e. Copper, aluminum, etc.). Table
7 below summarizes the results for the subject site and the total allotted points based on the rating

system.
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Table 5: Corrosivity Analytical Result Summary

BH21-03 ANS/AWWA BH21-06 ANSVAW  go9.08  ANS/AWWA
WA Point

Parameter

Point Rating Point Rating

Resistivity
(Q.cm)

pH

Redox
Potential
(mV)
Sulphides
(%)
Moisture
Content
(%)
Total
Points

Based on the test results, corrosion conditions at the Site do not appear to be significant. It is noted
that there may be overriding factors in assessments of corrosion potential, such as the application
and leaching of de-icing salts and stray electrical currents, to name a few. PRI recommends that the
structural engineer should consider corrosivity potential for the Site based on final design and
provide considerations for buried utilities and reinforcement rebar.

Laboratory test results for water-soluble sulphate concentration were 3.1 pg/g, 2.3 pg/g and 5.2
ug/g respectively. Results were compared to Table 3 of CSA A23.1-09 to determine the risk of
sulphate attack on cementitious materials. Type GU cement should be appropriate for most
structural components used in concrete mix designs, with final design considerations to be
determined by the structural engineer.
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4 Geotechnical Recommendations

The following recommendations are intended for design and construction of the proposed
residential development and site servicing. Recommendations are based on the borehole
information described in Section 3. While we believe our findings are representative, conditions
may vary beyond the investigated locations. If significant differences in the subsurface conditions
described above are found later, particularly during construction or as more information becomes
available, PRI should be contacted immediately to revise our findings and recommendations, as
necessary.

Recommendations are intended for Designers and are not intended as instructions to Contractors,
who should perform their own investigations to confirm any conditions that may affect
construction schedules, costs and selected methodologies. Recommendations in this report must
not be used by third parties without the express written consent of PRI.

41 General

411 Site Preparation

Prior to grading and earthworks operations, any organics and otherwise deleterious material
should be stripped from beneath proposed structures, grading fill areas, walkways and access roads.
It is anticipated that site the site is a vacant site that there will be no existing structures, driveways
and buried structural components, however if encountered, unless determined otherwise it should
be assumed that these features will need to be removed from site. Buried utilities should be
decommissioned and removed prior to any excavation activities being completed. The subgrade
should be proof-rolled using a non-vibratory smooth drum roller with a minimum static weight of 8
tons, passed a minimum six times. Proof-rolling should be completed in the presence of the
Geotechnical Engineer or qualified personnel working under the direct supervision of the
Geotechnical Engineer. Loose or soft subsoils which have not been adequately densified during
proof-rolling, if any, should be removed and replaced with approved fill that is texturally consistent
with the existing subgrade and shall be placed and compacted as per Section 4.1.5 below. If
excessive rutting, loose areas or unexpected quantities of organic materials are identified during
the proof rolling, a geotextile separator (e.g. Terrafix 270R or approved equivalent) may be an
option to limit the depth of any sub-excavation. Approval for specific use of geotextiles shall be
approved by the Geotechnical Engineer.

412 Excavations and Dewatering

Excavations should be constructed in accordance with the most recent version of the Occupational
Health and Safety Act (OHSA). The existing overburden soils above the groundwater table can be
classified as Type 3 material in accordance with O.Reg. 213/91 s.226 under the OHSA. Thus,
temporary excavation side-slopes within the soils should be sloped at 1 Horizontal to 1 Vertical
(1H:1V) from the base of the excavation, or they must be properly supported (shored). Soils below
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the groundwater table are considered Type 4 and should be sloped at a minimum grade of 3H:1V
from the excavation bottom. Excavations should be protected from exposure to precipitation and
associated ground surface runoff and should be inspected regularly for signs of instability. If
localized instability is noted during excavation, or if wet conditions are encountered, side slopes
should be flattened or supported, as required by regulations, to maintain safe working conditions.
All excavations should comply with applicable local, provincial, and federal safety regulations,
including the current OHSA Excavation and Trench Safety Standards.

Temporary shoring may be needed when excavating close to utilities, existing sidewalks, property
boundaries and any constructed features, to prevent soil materials from sloughing and undermining
these features. The Contractor shall be responsible to maintain stable excavations for the project.

Based on the expected excavation depth, to be taken as 221.5 mASL for the basements and no
deeper for the site servicing, for site developments it is anticipated that groundwater seepage is
expected, for dewatering requirements please refer to the Hydrogeological report prepared by
DMW.

41.3 Service Trenches

It is anticipated that only shallow service trenches will be required for the facility, however the full
stormwater management design was not available at the time of this report, but to date no storm
sewers were being proposed. Trench excavations should follow the recommendations of Section
4.1.2 of this report. Service pipes can be installed with Class B bedding in accordance with OPSD
802.010. Pipe bedding should be compacted to at least 95 % of Standard Proctor Maximum Dry
Density (SPMDD) or as specified in Section 4.1.4 of this report.

Pipe bedding materials specifications for underground utilities is recommended to be in accordance
with the manufacturer’s and/or the designer’'s recommendations. Granular bedding materials are
considered to be adequate for service installations for the proposed Site development. It is
suggested that the bedding material be placed around the service pipes with a minimum of 300 mm
cover on all sides, as per OPSD 802.010.

Service trench backfill may consist of approved portions of the native soils, subject to the
constraints and limitations stated above with respect to reuse. Alternatively, imported materials,
such as OPSS 1010 Granular ‘B’ Type |, Select Subgrade Materials (SSM), or approved equivalent
may be used. If soils are to be exported from the Site, confirmatory field screening and chemical soil
analyses should be completed at the time of export to verify acceptance to the standards of the
receiving Site.
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41.4 Material Reuse, Backfill and Compaction

Potential fill materials containing deleterious material (e.g. topsoil, rootlets, etc.) are not considered
suitable for reuse as backfill or for supporting foundations, nor should they be used for any of the
pavement base or sub-base materials.

If considerationis given to reuse excavated soils at the time of construction, it is recommended that
all materials designated for reuse be inspected by the Geotechnical Engineer prior to and/or during
construction, to confirm that no deleterious material are present. Cobbles and boulders content
within reused material should be less than 5 % by mass. No boulders should be allowed in any fill
materials and cobbles should be screened to remove all material greater than 60 mm, or an
approved equivalent must be used.

Prior to placing any fill, all subgrade surfaces must be approved by the Geotechnical Engineer as
noted in Section 4.1.1 above. Materials used for fill should be placed in maximum 200 mm loose lifts
and compacted to 100 % of the SPMDD below foundations and structural components, 98 % of the
SPMDD beneath access roads, and 95 % of the SPMDD in general fill areas. Compaction operations
should be completed using a self-propelled vibratory compactor or jumping-jack plate tamper
where access is limited. Backfill loose lift thicknesses may need to be reduced to achieve the above
noted compaction values based on compaction equipment utilized (i.e. small tampers or jumping-
jack).

It is recommended that foundation backfill consist of free-draining, non-frost susceptible granular
fill material, such as Ontario Provincial Standard and Specifications (OPSS) 1010 Granular ‘B’ Type
| materials or approved equivalent.

415 Frost Considerations

Based on OPSD 3090.101, the frost penetration depth for the Site areais 1.5 m below final exterior
grades. High density Styrofoam insulation, or an approved equivalent, should be considered to
provide equivalent frost protection where sufficient soil cover does not exist of foundation
elements or adequate resistance to frost heave is not anticipated.

4.2 Seismic Site Class

Section 4.1.8.4 of the 2012 Ontario Building Code (OBC 2012) summarizes site classifications with
respect to seismicsite response. Based on the encountered ground conditions, bedrock and average
SPT N values to a depth of 6.6 mBGL and further geological mapping which suggests the site is
within the Peterborough Drumlin Physiographic Region and therefore it is inferred that the stiff soil
conditions will extend to a depth of 30 m, a seismic Site Class “D” (stiff soil) may be considered for
site designs. MASW testing or Refraction-Microtremor Survey is required to justify higher
classifications and is beyond the scope of the current program.
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4.3 Foundation Design

It is understood that residential dwellings with basements are proposed for the development site.
The loadings imposed by housing structures are modest and based on anticipated excavation
depths, will be founded upon compact to very dense overburden material. Conventional spread
footing foundations with a slab-on-grade floor slab is considered the preferred option. Exterior
footings for the buildings should be founded below the design frost penetration depth (taken as 1.5
mBGS as noted in Section 4.2) relative to the final site grades. Interior footings (minimum 1.5 m
from the edge of the building) could be founded 0.5 m below the final grade if the building is heated.
Since it is understood that the buildings will have a basement, it is anticipated that the foundations
would be founded at a depth of at least 3.0 m below the ground surface at the time of the
investigation and at these depths it is anticipated that the subgrade would consist of compact to
very dense glacial till materials of varying composition. Occasional very loose to loose deposits were
noted and are inferred to be reworked glacial till materials at the site, if these materials are
encountered at the proposed founding depth they may need to be removed and recompacted to
achieve appropriate densification values or remove and replaced with an alternative material if
they are deemed not suitable. Alternative materials should be texturally consistent with the
existing subsurface materials or as a minimum consist of a Suitable Subgrade Material (SSM per
OPSS 1010) or a Granular B Type | per OPSS 1010.

Footings constructed upon densified site materials or engineered fill extending to the compact
glacial till material subgrade, may be designed for an allowable bearing capacity of 150 kPa at
ultimate limit state (ULS) and 100 kPa at serviceability limit state (SLS). Settlement potential at the
SLS loading should be less than 25 mm and differential settlement should be less than 10 mm. The
quality of the foundation subgrade should be inspected by the Geotechnical Engineer, prior to
placement of the forms for construction of the footings, to confirm adequate bearing capacity. All
fill materials should be placed in accordance with Section 4.1.4 of this report. It should be noted that
buried utilities, over-head lines and the existing structures prevented the advancement of
boreholes near the proposed structure in the northeast corner of the Site. However due to the
generally consistent subsurface conditions encountered at other borehole locations; it is inferred
that these findings are representative across the Site.

Since a shallow groundwater (as shallow as 1.0 mBGS) has been encountered the foundation wall
and footing should be equipped with adequate foundation waterproofing and subdrains, which
meet or exceed the requirements of the most recent version of the Ontario Building Code.

4.4 Slab-On-Grade

A modulus of vertical reaction, K;, of 15 MN/m® may be used for the design of the floor slab
constructed with the area prepared in accordance with Section 4.1.1. This value should be modified
for foundation shape factor, when they are available. It is expected that the concrete slabs will be
placed against the foundation walls founded on engineered fill materials or competent clayey silt
material. A minimum of 200 mm of approved OPSS 1010 Granular ‘A’ or equivalent compacted to
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100 % of the SPMDD is required below the floor slab areas. If concentrated loads are anticipated
on the slab-on-grade, sub-excavations may be required to the compacted material, similar to that
needed for the footings. It is recommended that perimeter foundation drainage, consisting of 100
mm diameter geotextile wrapped perforated pipe, embedded in 19 mm clear stone wrapped in
geotextile, be installed along the bottom perimeter of all foundation walls. Also, subdrains should
be installed below the floor slab to provide groundwater relief, additionally the slab should be
designed to assume a hydrostatic surcharge at the base of the slab. In areas, where gravity drainage
is not feasible, foundation subdrains should be connected to a sump with battery backup. Sumps or
other outlets from the subdrains should discharge to an approved frost-free outlet.

4.5 Soil Retaining Structures

The lateral earth pressures acting on the rigid walls of the buried structures or retaining walls that
may be required during detail design of the subdivision features within the soil overburden over the
groundwater table may be calculated from the following expression:

P =K(yh+q)
Where:
o P =lateral earth pressure acting at depth ‘h’ in kPa
o Ko(atrest)=0.52
o Ki(active)=0.35
o K (passive) =2.9
o Y =bulk unit weight of granular fills = 22.5 kN/m? (Granular A or Granular B Type |)
o h=depthto point of interest in metres
o = equivalent value of surcharge on the ground surface in kPa

While it is PRI’s recommendation that subdrain system are utilized, however if a perimeter and
subfloor drainage system is not installed, then to the foregoing earth pressure, the hydrostatic
water pressure is to be added. In this case, the unit weight of soil below the water level should be
taken as the submerged unit weight (12.5 kN/m3).

4.6 Driveway and Pavement Structure

Itis assumed that the majority of traffic will consist of light duty vehicles (including periodic loading
with garbage trucks, snowplows and fire trucks) for the design of the internal roadway within the
development and the following roadway structures should be considered.

4.6.1 Local Roadway

o 40 mm minimum OPSS HL3 (SP 12.5) Surface Course Compacted to 92.5 % to 97.5%
Maximum Relative Density (MRD);
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o 50 mm minimum OPSS HL8 (SP 19) Base Course Compacted to 92.5 % to 97.5 % MRD;
o 150 mm minimum OPSS 1010 Granular ‘A’ Base Compacted to 98 % of SPMDD; and
o 300 mm minimum OPSS 1010 Granular ‘B’ Base Compacted to 98 % of SPMDD.

4.6.2 Driveways

o 50 mm minimum OPSS HL3 (SP 12.5) Surface Course Compacted to 92.5 % to 97.5% MRD;
and; and
o 150 mm minimum OPSS 1010 Granular ‘A’ Base Compacted to 98 % of SPMDD.

The thickness of the granular base material could be increased at the discretion of the Engineer, or
granular subbase layers could be added, to accommodate site conditions at the time of the
construction.

The existing overburden material on site are not suitable for the proposed base or subbase
construction and should be disposed appropriately or placed beneath an approved granular
material as outlined above. It is recommended that within the area of the pavement, excavation be
performed to remove any encountered organics and loose soils and the grade be restored using
properly compacted engineered fill.

It is notable that a relatively high groundwater table was observed at the Site which may aggravate
the potential for frost heaving. As such, maintenance requirements for pavements may increase
and/or life expectancy could be reduced. Good drainage is key and considerations should be made
to install subdrains below the proposed base or subbase layer. Subdrains should consist of 150 mm
diameter geotextile-wrapped perforated pipe backfilled with a free draining Granular ‘B’ material
and should outlet to storm sewer catch basins or other suitable frost-free outlets. Annual
maintenance inspections should be done, and cracks should be sealed regularly. The surface of
driveway should be sloped at 2 % or greater to promote runoff to designated surface drainage
features. Furthermore, the final asphalt profile should match existing catch basin grade elevations,
curb lines, adjacent pavements and outlets to maintain positive drainage throughout the Site.

4.7 Inspections and Testing

During construction, a qualified geotechnical engineer should be contacted to review and comment
on the foundation and pavement design details to confirm that the geotechnical requirements
stated in this report are addressed.

Geotechnical inspections are critical during construction operations for quality control and
assurance (QA/QC). Inspection and testing services should include verification of subgrade soil
conditions below bases, slabs, footings, and parking areas, monitoring of the placement of
engineered fill, and general testing of geotechnical materials including engineered fill, concrete, and
asphalt.
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5 Construction and Supervision and Limitations

The data, conclusions and recommendations which are presented in this geotechnical report, and
the quality thereof, are based on a scope of work authorized by the Client. While we believe the
borehole information to be representative of Site conditions in the investigated areas, subsurface
conditions between and beyond sampled locations may vary. If significant differences in any of the
subsurface conditions described in this report are found, PRI should be contacted immediately to
revise our findings and recommendations, if necessary.

Our comments on construction considerations are provided, but are not intended as instructions to
Contractors, nor shall they be interpreted as specifications for construction. Contractors bidding
shall make their own interpretations of factual information to determine how subsurface conditions
may affect their methods, costs and schedules.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. PRI accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.

We trust this meets your current requirement, please do not hesitate to contact the undersigned if
you have any questions.

Yours truly,
PRI Engineering Corp.

¢

ArastWYazdani, P.Eng.
Director of Engineering

Reviewedby: ~ -~
74 /4 y
S //1 / ///;‘,,
/S
// o

‘
S/

S/ /
Greg Kuepfer, P.Eng.
Geotechnical Engineer
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Appendix A

Borehole Location Testing Plan
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Appendix B

Borehole Explanation Form,
Borehole Logs



BOREHOLE LOG EXPLANATION FORM

This explanatory section provides the background to assist in the use of the borehole logs. Each of the headings
used on the borehole log, is briefly explained.

DEPTH

This column gives the depth of interpreted geologic contacts in metres below ground surface.

STRATIGRAPHIC DESCRIPTION

This column gives a description of the soil based on a tactile examination of the samples and/or laboratory test
results. Each stratum is described according to the following classification and terminology.

Soil Classification* Terminology Proportion
Silt & Clay < 0.075 mm "trace" (e.g. trace sand) <10%
Sand 0.075 to 4.75 mm "some" (e.g. some sand) 10% - 20%
Gravel 4.75to 75 mm adjective (e.g. sandy) 20% - 35%
Cobbles 75 to 300 mm "and" (e.g. and sand) 35% - 50%
Boulders >300 mm noun (e.g. sand) >50%

* Extension of USCS Classification system unless otherwise noted.

The use of the geologic term "till" implies that both disseminated coarser grained (sand, gravel, cobbles or boulders)
particles and finer grained (silt and clay) particles may occur within the described matrix.

The compactness of cohesionless soils and the consistency of cohesive soils are defined by the following:

COHESIONLESS SOIL COHESIVE SOIL
Standard Penetration Standard Penetration
Compactness Resistance "N", Consistency Resistance "N",
Blows /0.3 m Blows /0.3 m
Very Loose Oto4 Very Soft Oto2
Loose 4t010 Soft 2to4
Compact 10 to 30 Firm 4108
Dense 30to 50 Stiff 8to 15
Very Dense Over 50 Very Stiff 15 to 30
Hard Over 30

The moisture conditions of cohesionless and cohesive soils are defined as follows.

COHESIONLESS SOILS COHESIVE SOILS
Dry DTPL - Drier Than Plastic Limit
Moist APL - About Plastic Limit
Wet WTPL - Wetter Than Plastic Limit

Saturated MWTPL - Much Wetter Than Plastic Limit



STRATIGRAPHY

Symbols may be used to pictorially identify the interpreted stratigraphy of the soil and rock strata.

MONITOR DETAILS

This column shows the position and designation of standpipe and/or piezometer ground water monitors installed in
the borehole. Also the water level may be shown for the date indicated.

III Standpipe .:. Geotextile Material / Liner Granular Baclkfill
Fiezometer Borehole Seal (Bentonite Granul ar (Filter) Pack

[ 4] NENR (Filter)
Screened Interval F2T T cement Zeal Mative So1l Backfill f

[E] ﬂlé Cave [ Slough

Borehole Seal (Peltonite,
Eentonite or Hole Plug)

7
7
L

Where monitors are placed in separate boreholes, these are shown individually in the "Monitor Details” column.
Otherwise, monitors are in the same borehole. For further data regarding seals, screens, etc., the reader is referred to
the summary of monitor details table.

SAMPL E

These columns describe the sample type and number, the "N" value, the water content, the percentage recovery, and
Rock Quality Designation (RQD), of each sample obtained from the borehole where applicable. The information is
recorded at the approximate depth at which the sample was obtained. The legend for sample type is explained
below.

SS = Split Spoon GB = Grab Sample
ST = Thin Walled Shelby Tube CS = Channel Sample
AS = Auger Flight Sample WS =  Wash Sample
CC = Continuous Core RC = Rock Core

% Recovery = Length of Core Recovered Per Run x 100

Total Length of Run

Where rock drilling was carried out, the term RQD (Rock Quality Designation) is used. The RQD is an indirect
measure of the number of fractures and soundness of the rock mass. It is obtained from the rock cores by summing
the length of core recovered, counting only those pieces of sound core that are 100 mm or more in length. The RQD
value is expressed as a percentage and is the ratio of the summed core lengths to the total length of core run. The
classification based on the RQD value is given below.



RQD Classification ROD (%

Very poor quality <25
Poor quality 25-50
Fair quality 50-75
Good quality 75-90

Excellent quality 90 - 100

TEST DATA

The central section of the log provides graphs which are used to plot selected field and laboratory test results at the
depth at which they were carried out. The plotting scales are shown at the head of the column.

Dynamic Penetration Resistance - The number of blows required to advance a 51 mm diameter, 60° steel cone fitted to
the end of 45 mm OD drill rods, 0.3 m into the subsoil. The cone is driven with a 63.5 kg hammer over a fall of 750
mm.

Standard Penetration Resistance - Standard Penetration Test (SPT) "N" Value - The number of blows required to
advance a 51 mm diameter standard split-spoon sampler 300 mm into the subsoil, driven by means of a 63.5 kg hammer
falling freely a distance of 750 mm. In cases where the split spoon does not penetrate 300 mm, the number of blows

over the distance of actual penetration in millimetres is shown as XBlows
mm

Water Content - The ratio of the mass of water to the mass of oven-dry solids in the soil expressed as a percentage.

Wp - Plastic Limit of a fine-grained soil expressed as a percentage as determined from the Atterberg Limit
Test.
W, - Liquid Limit of a fine-grained soil expressed as a percentage as determined from the Atterberg Limit
Test.
REMARKS

The last column describes pertinent drilling details, field observations and/or provides an indication of other field or
laboratory tests that were performed.



D.M. Wills Associates Limited BORING NUMBER BH21-01
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION 225.24 m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING _726565 NORTHING 4903233 AFTER DRILLING _---
w | =
> m 0
T | FE| & | 225 =
o g u g > 9 % = REMARKS % le) MATERIAL DESCRIPTION
u as | o | @o> g
=z O oz O]
< L =
(%) v
T, < .
Ay Topsoil:
B — sS 2.2.2.3 Qﬂ Dark brown silty sand topsoil, trace gravel, moist, very loose
L N T @ NN
i iy
W i.110.75 224.49
n - &

Silty Gravelly Sand:

°
°

o
1 SS 6-9-5 ooy Light brown silty gravelly sand, some clay, occasional cobble, moist, compact
2 [ % e R
| Droeaee
- 2
P
g5 | 346 .,o
(10) .
L2
- 285 30 222.94
- ’ Till:
SS | g5 | 4-5-14 9% Light brown silty gravelly sand till, some clay, occasional cobble, moist to wet,
s TAV (19) , compact

-Grey, dense to very dense
8-18-27

89 (45)

GSA SS-6:
SS 59 18-35-50 Gravel: 21%
(85) Sand: 41%

N
T — —— >I<I > | —=—_|
A
:i@:g::: .

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

B h Silt: 25% 4
| i Clay: 13% ,
| V] ss 18-35-38
7 | 100 | 75

5

6
B _ ‘ -Light brown
L X[ 22| s0 -'

46.55 218.69

Borehole terminated at 6.55 meters below grade in silty gravelly sand till.
Borehole open, no ponded water prior to backfill.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, ON K9J 0B9

X/

WIlLLS

CLIENT _Alina Stewart and Shawn Elmhirst

PROJECT NUMBER _21-10985

DATE STARTED _5/3/21 COMPLETED _5/3/21
DRILLING CONTRACTOR _Canadian Environmental Drilling

DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers

LOGGED BY _IM
EASTING _726472

CHECKED BY _IA
NORTHING _4903186

WELL NUMBER MW21-02

PAGE 1 OF 1

PROJECT NAME _Heritage Line
PROJECT LOCATION _1197 Heritage Line, Keene ON
GROUND ELEVATION _225.48 m HOLE SIZE _6'
GROUND WATER LEVELS:
AT TIME OF DRILLING
AT END OF DRILLING
Y AFTER DRILLING _0.70 m/ Elev 224.78 m

N R
> w 8)
T | FE| & | 225 o
aE w g 8 - % T;:' REMARKS % S MATERIAL DESCRIPTION WELL DIAGRAM
o (]
e s2 | o | ®oz &
< | =
(%) v
T, < .
Ay Topsoil:
- — ss 0-1-3-4 18, Dark brown silty sand topsoil, trace clay, moist, very
7| 62 4 MC=33% [. loose
- 4) NN
o075 ¥ 22473
B n : Silty Sand:
1 SS 72 10-13-24 MC = 8% Light brown silty sand, some clay, trace to some
2 (37) gravel, occasional cobble, moist, dense
B h Bentonite
B 4 -Wet to saturated, very loose Riser
SS 1-1-2 =
B _ 3 | 100 3) MC =10%
2
B N 223.18
_ Till:
SS | ;g | 5713 MC = 8% Light brown silty sand till, some clay, trace gravel,
AV (20) occasional cobble, saturated, compact to very
| | dense
3
B ] SS 8-11-24 _
i _>< 5 100 (35) MC =7%
4
>< SS |65 | 1450 MC = 15%
B h Sand
B 4 Screen
- X[ 5P |65 | 1450 MC = 10%
5
Split spoon
B h refusal at 5.33 m.
| | Augered to 6.55
m approximately [
B 4 1 m west.
6
| 4 -Grey
SS - 50
| N 8 52 11-50 MC =5% /
46.55 218.93

Borehole terminated at 6.55 meters below grade in
silty sand till. Static groundwater in monitoring well
at 0.70 meters below grade on May 11, 2021.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive

BORING NUMBER BH21-03

PAGE 1 OF 1
IREEE-E Peterborough, ON K9J 0B9
CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION 225.11m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA ¥ AT END OF DRILLING _1.32 m/Elev 223.79 m
EASTING _726456 NORTHING 4903212 AFTER DRILLING _---
N R
> w |o
T | FE|E| 225 |2,
og| W g > (©] % = & e} MATERIAL DESCRIPTION
w1 as O @o> ~
=) om 14
== O oz |o
< L =
(%) v
AT, .
ALY Topsaoil:
- E = Dark brown silty sand topsoil, moist, very loose
SS 79 .
B i 1 Vi
i i.]0.75 224.36
B 7 SOE Gravelly Sand:
1 SS 91 6-12-12 Ppoo.ny Light brown gravelly sand, some silt, some clay, occasional cobble, wet to saturated, compact
2 24 o 0 %)
] (24) b
everel A 4
-] 2
- - £
SS 92 1-5-6 ‘
B h 3 (11) =50
2 °.3.12.00 223.11

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, groundwater at
1.3 meters below grade following completion.




D.M. Wills Associates Limited BORING NUMBER BH21-04
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION 224.39 m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING 726491 NORTHING 4903229 AFTER DRILLING _---
w | =
> o |o
T | FE|E| 225 |2,
og| W g > (©] % = & e} MATERIAL DESCRIPTION
=1 a5 | & | @ad0> |-
[a)
== O oz |o
< L =
(%) v
X7, A "
Bareliy Topsoil:
= 1\ ss 1-1-1-2 o0 Dark brown silty sand topsoil, moist, very loose
L NP @ i
1075 223.64
B 7 s{{\fo Gravelly Sand:
1 SS 93 5-4-7 el Light brown/grey gravelly sand, some silt, some clay, orange-brown mottles, moist to wet, compact
2 11
| s
&ooe
-] 2
- - £
SS 75 7-6-5 ‘
B h 3 (11) =50
2 °.3.12.00 222.39

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, no ponded
water prior to backfill.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive

BORING NUMBER BH21-05

PAGE 1 OF 1
IREEE-E Peterborough, ON K9J 0B9
CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION 224.78 m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA Y AT END OF DRILLING _1.20 m / Elev 223.58 m
EASTING 726511 NORTHING 4903260 AFTER DRILLING _---
w S
> w |o
T | FE|E| 225 |2,
& £ u g > 9 % = & e} MATERIAL DESCRIPTION
=) a>s ] moO=> -
== O oz |o
< L =
(%) v
AT, .
A Topsoil:
- V| ss 0-0-2-3 /" Dark brown silty sand topsoil, moist, very loose
| A T 7P @) | 040 224.38
oj\.,fo Gravelly Sand:
B 3‘:0 Light brown gravelly sand, some silt, some clay, moist, loose
B b :":Z: -Wet to saturated
1 SS 5-5-2
2 | T RS v
- 2
] *aole
B ] I -Grey, silty, some gravel, compact
SS|go | 457 [l
B . 3 (12) ;z,,,:
2 e ®.°.°12.00 222.78

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, groundwater at
1.2 meters below grade following completion.




D.M. Wills Associates Limited BORING NUMBER BH21-06
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION 1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION 224.77 m HOLE SIZE 6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING 726496 NORTHING 4903309 AFTER DRILLING _---
N R
> o |o
T | FE|E| 225 |2,
og| W g S (©] % = & le) MATERIAL DESCRIPTION
87| z5 |9 | @a0> |x-
a
>z O oz |o
< L =
(%) v
T, < "
Bareliy Topsail:
- E o, Dark brown silty sand topsoil, moist, very loose
SS 70
n i 1
i o075 224.02
B 7 s{{\fo Gravelly Sand:
1 SS 5-7-10 ° Light brown gravelly sand, some silt, some clay, moist, compact
2 | 98] Tan
L Dooees
&ooe
-] 2
- - £
SS 52 3-7-10 ‘
B N 3 (17) 2S¢
2 °.%3.12.00 222.77

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, no ponded
water prior to backfill.




BORING NUMBER BH21-07

D.M. Wills Associates Limited
150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

CLIENT _Alina Stewart and Shawn Eimhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/3/21 COMPLETED _5/3/21 GROUND ELEVATION _227.56 m HOLE SIZE _¢'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING _726403 NORTHING _4903191 AFTER DRILLING _---
w | =
> w 8)
T | FE| & | 225 =
ag| Y g > - % z REMARKS % o MATERIAL DESCRIPTION
u oS> | 9| mo= [
=z O oz O
< L =
(%) v
T, < .
Ay Topsoil:
B — sS 1-2-1-2 Qﬂ Dark brown silty sand topsoil, trace gravel, moist, very loose
L M T M@ NN
i iy
Wi -1]0.75 226.81
B n GSA SS-2: Silty Sand:
1 SS 80 4-6-25 Gravel: 6% Light brown silty sand, some clay, trace gravel, moist, dense
2 (31) Sand: 47%
B ] Silt: 30%
Clay: 17%
B 4 -Light brown/grey, gravely, occasional cobble, compact
SS 71 4-4-7
B ] 3 (11) .
2 +12.00 225.56

Borehole terminated at 2.0 meters below grade in silty sand till. Borehole open,
no ponded water prior to backfill.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited BORING NUMBER BH21-08
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

54 23-50 MC =10%

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 22249 m HOLE SIZE _6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA ¥ AT END OF DRILLING _2.70 m/Elev 219.79 m
EASTING _726523 NORTHING _4903086 AFTER DRILLING _---
N X
> w 8)
T | FE| & | 225 =
o g u g > 9 % ?(' REMARKS % (e} MATERIAL DESCRIPTION
u as | o | @o> g
=z O oz O
< w =
(%) v
T, < .
Ay Topsoil:
- V| ss 0-1-0-1 1,0, Dark brown silty sand topsoil, moist, very loose
| 52 ) MC=20% [.
= . '}!ﬁ;'.\‘
GSASS-2 [/ " [05 221.74
- Gravel: 2§/° RO Gravelly Sand:
1 828 59 7(-141-)7 Sgiﬂ?ﬁgﬁf) gz Light brown gravelly sand, some silt, some clay, moist, compact
] Clay: 12%  |[reeie:
MC=10% _f&ss
- 2
| _ ENA -Light brown/grey, wet to saturated, loose
SS 3-3-3 -
L N 5| 33 ©) MC=12%  Plrosoe
2 S
- G
B N osece -Compact
SS 4-5-10 B
89 MC = 8% Dt
- >< 4 (15) DRy
o 3
3 A 3.05 219.44
] 355 100 7'(1452')27 MC = 10% 1%:%, Light brown/grey gravelly sand till, some silt, some clay, wet to saturated, dense
i >< -Very dense

-Occasional cobble

- X[ SP 83| s0 MC = 10%
5
6
| X[ 5P 43| 2080 MC = 7% :
56.55 215.94

Borehole terminated at 6.55 meters below grade in gravelly silty sand till.
Borehole caved to 3.7 meters below grade, groundwater at 2.7 meters below
grade.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

X/

WIlLLS

D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, ON K9J 0B9

WELL NUMBER MW21-09

PAGE 1 OF 1

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 213.23 m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING _726615 NORTHING 4903148 S_[ AFTER DRILLING _3.99 m/Elev 209.25 m
N R
> m 0
T | FE| & | 225 =
o g u g S 9 % 3:' REMARKS % le) MATERIAL DESCRIPTION WELL DIAGRAM
u as | O mnQ=> i Casing Top Elev:
<§( z |9 oz ) 214.23 (m)
n x Casing Type:
Monument
22 Topsoil:
- V| ss 0-1-1-2 1,0, Dark brown silty sand topsoil, trace gravel, moist,
1 54 2) MC=19% [ very loose
,\ 0.76 212.47
B h ; Sandy Silt:
1 SS | gg 4-6-4 MC = 14% Light brown sandy silt, some clay, trace to some Riser
2 (10) gravel, moist to wet, compact
[ GSA 55°3: _
B 1 Gravel: 2% Bentonite
Sand: 25%
B N Silt: 57% I
L X[ 5P [ 100 32'151? Clay: 16% 111
5 MC=14% |11
] & 11-[2.29 210.94
= . 9475 Till:
SS | 400 | 4715 MC = 15% 7 Light brown sandy silt till, some clay, trace to some
- 4 (22) gravel, moist to wet, compact
3
B N SS 10-14-15 _
i _>< 5 100 (29) MC = 10%
i -Dense
4 ss 13-17-21 A A
>< 5 100 (38) MC = 13%
B 7 Sand
B N ss 3.96.96 -Very dense Screen
- B 7 100 (52) MC = 15%
5
6
| 4 ss 45.37.50 -Grey, saturated
L N B |10 e MC = 12% :
46.55 206.68

Borehole terminated at 6.55 meters below grade in
sandy silt till. Static groundwater level in monitoring
well at 4.0 meters below grade on May 11, 2021.




BORING NUMBER BH21-10

D.M. Wills Associates Limited
150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 224.3m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING _726552 NORTHING 4903179 AFTER DRILLING _---
N R
> o |o
T | FE|E| 225 |2,
og| W g > (©] % < |&o MATERIAL DESCRIPTION
w1 as O @o> g3
=) om 14
>z O oz |o
< L =
(%) v
X7, A "
Bareliy Topsail:
- E o, Dark brown silty sand topsoil, moist, very loose
SS | 61
B i 1
i o075 223.55
B 7 s{{\fo Gravelly Sand:
1 SS 100 8-11-10 p,o.9 Light brown gravelly sand, some silt, some clay, moist, compact
2 (21)  feeee=?
L Dooees
&ooe
I AN
N _ »Z,:Z -Loose
SS 75 2-2-5 ‘
B N 3 (7) 2S¢
2 °.%3.12.00 222.30

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, no ponded
water prior to backfill.




D.M. Wills Associates Limited BORING NUMBER BH21-11
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 223.7m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA Y AT END OF DRILLING _4.60 m / Elev 219.10 m
EASTING _726548 NORTHING 4903141 AFTER DRILLING _---
w | =
> my 0
T | FE| & | 225 =
og| W g > 9 % = REMARKS % le) MATERIAL DESCRIPTION
4~1as | Q| mo> -
=z O oz O]
< L =
(%) v
T, < .
Ay Topsoil:
B 4 ss 1-1-1-6 Qﬂ Dark brown silty sand topsoil, trace gravel, moist, very loose
L M @ NN
i iy
Wi.110.75 222.95
B N Cetete Sand:
1 SS 78 6-23-7 O Light brown sand, some gravel, some silt, some clay, occasional cobble, moist,
2 (30) enete compact
A R0 Wet
SS 1-5-5 DO
S AR e ) R
2 e
= . :":":" 230 221.40
= . 9475 Till:
SS 100 4-10-13 X Light brown sand till, some gravel, some silt, some clay, occasional cobble, moist
AV (23) , to wet, compact
3
- V| ss 10-23-18 “Dense
L N5 | ¥ @
i GSASS-6. L% -Very dense
4 SS | g3 | 1320-37 | Gravel: 19% 728
6 (57) Sand: 48%
B h Silt: 19%
B i Clay: 14% s
] ~ _Light brown/,
i i ss o 9-22-50 ight brown/grey
5 7 (72) 7
5.05 218.65

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

Borehole terminated at 5.05 meters below grade on assumed boulder material.
Borehole open, groundwater at 4.6 meters below grade following completion.




D.M. Wills Associates Limited BORING NUMBER BH21-12
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 225.31 m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA Y AT END OF DRILLING _2.10 m/ Elev 223.21 m
EASTING _726526 NORTHING 4903296 AFTER DRILLING _---
w | =
> m 0
T | FE| & | 225 =
og| W g > 9 % = REMARKS % le) MATERIAL DESCRIPTION
4~1as | Q| mo> -
>z O oz ®
< L =
(%) v
T, < .
Ay Topsoil:
B V| ss 1-1-1-3 /8, Dark brown silty sand topsoil, moist, very loose
1 67 9 MC =17%
- (2) NN
Wi.10.75 224.56
B 7 Silty Sand:
1 SS 79 4-5-2 MC = 10% Light brown silty sand, some clay, trace gravel, occasioanl cobble, wet, loose
2 (7) °
I _>< 53| et 22357 MC = 9%
2
A 4
- 2,30 223.01
= . 9475 Till:
SS 93 3-10-15 MC = 8% g Y Light brown silty sand till, some clay, trace gravel, occasional cobble, wet,
n - 4 (25) 7 compact
3
-Very dense
C Y| SS 28| s0 MC = 9%
5 - 0
B 4 GSA SS-6:
Gravel: 14%
- . 0,
Sa_nclj_ 59 % ’ ; -Some gravel, moist
4 ss 17-31-50 Silt: 21% ;
6 | 93 @81) Clay: 15% ¢
B i MC =7%
i ] -Moist to wet
| i SS 23-20-50 _
7 83 (70) MC = 8%
5
6
B _ % -Light brown/grey, wet
SS 3-8-50 _ / .
| N 8 89 (58) MC = 10% /
46.55 218.76

Borehole terminated at 6.55 meters below grade in silty sand till. Borehole caved
to 2.1 meters below grade, groundwater at 2.1 meters below grade following
completion.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

BORING NUMBER BH21-13

D.M. Wills Associates Limited
150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 224.05m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA Y AT END OF DRILLING _1.22 m/Elev 222.83 m
EASTING 726477 NORTHING 4903356 AFTER DRILLING _---
W
> w |o
T | FE|E| 225 |2,
og| W g > (©] % = & e} MATERIAL DESCRIPTION
=1 a5 | & | @ad0> |-
[a)
== O oz |o
< L =
(%) v
X7, A "
Bareliy Topsail:
= 1\ ss g7 | 0-1-1-1 I/ w1939  Dark brown silty sand topsoil, moist, very loose 22375
I 1 ) sk Gravelly Sand:
IO Light brown gravelly sand, some silt, some clay, moist, loose
e
B 7] o‘f’:%: -Moist to wet
1 SS 1-2-3 [
104 *SOE
2 (5)  [oletas
- - Yy
A .;: -Compact
| | SS 88 3-8-10 RIEN
3 (18) poesee
2 229°2°{2.00 222.05

Borehole terminated at 2.0 meters below grade in gravelly sand till. Borehole open, groundwater at
1.2 meters below grade following completion.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive

BORING NUMBER BH21-14

PAGE 1 OF 1
IREEE-E Peterborough, ON K9J 0B9
CLIENT _Alina Stewart and Shawn Elmhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/4/21 COMPLETED _5/4/21 GROUND ELEVATION 222.71m HOLE SIZE _¢6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING 726452 NORTHING 4903413 AFTER DRILLING _---
W] o=
> o |o
T | FE|E| 225 |2,
og| W g > (©] % = & e} MATERIAL DESCRIPTION
=1 a5 | & | @ad0> |-
[a)
>z O oz |o
< L =
(%) v
AT, .
Pt Topsoil: . . .
- V| ss 5 0-1-3-2 [} . Dark brown silty sand topsoil, moist, very loose
- 1 @ gy
;.-110.75 221.96
B 7 : Silty Sand:
1 SS 80 7-7-7 Light brown silty sand, some clay, trace gravel, occasional cobbles, moist, compact
2 (14)
[ V] ss 237
B i 3 92 (10) i
2 f-{-12.00 220.71

Borehole terminated at 2.0 meters below grade in silty sand till. Borehole open, no ponded water
prior to backfill.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, ON K9J 0B9

X/

WIlLLS

CLIENT _Alina Stewart and Shawn Elmhirst

PROJECT NUMBER _21-10985

DATE STARTED _5/5/21 COMPLETED _5/5/21
DRILLING CONTRACTOR _Canadian Environmental Drilling

DRILLING METHOD

6" O.D. Solid stem augers and split spoon samplers

LOGGED BY _IM
EASTING _726456

CHECKED BY _IA

NORTHING _4903318

WELL NUMBER MW21-15

PAGE 1 OF 1

PROJECT NAME _Heritage Line
PROJECT LOCATION _1197 Heritage Line, Keene ON
GROUND ELEVATION _225.34 m HOLE SIZE _6'
GROUND WATER LEVELS:
AT TIME OF DRILLING _---
AT END OF DRILLING _---
Y AFTERDRILLING 0.91 m/Elev 224.44 m

L x
Sr | > o |0
£ i o ZED [Ty
ag| Y g > - % z & o MATERIAL DESCRIPTION WELL DIAGRAM
u as | O m0> |x¢- Casing Top Elev:
2z | 3 ©z |o 226.28 (m)
n x Casing Type:
Monument
A .
ALY Topsaoil:
- E o, Dark brown silty sand topsoil, moist, very loose
SS | 64 =
B ] 1 N
A7:3]0.76
B 7] R v Silty Sand:
1 SS | ;4 | 12-15-50 | ~ Light brown silty sand, some gravel, occasional cobbles, moist, very )
2 (65) f dense Riser
B 4 Bentonite
= - -Trace gravel, wet, loose
SS 96 2-2-3
- /\| 3 (5)
2
- Tilk:
SS | g3 | 6-9-16 Light brown silty sand till, some gravel, trace clay, occasional cobbles,
B - 4 (25) wet, compact
3
-Dense
B . SS 91 11-14-20
I VAV (34)
i 4 ; -Light brown/grey, trace to some gravel, moist to wet
SS 100 | 12-21-25
6 (46)
B 7] Sand
B 4 Screen
/ -Some gravel, very dense
| 1V| Ss 74 12-26-50
7 (76)
5
6
B 4 % -Light gre
SS 63 20-28-50 gmarey
- - 8 (78) ;
46.55 218.79

Borehole terminated at 6.55 meters below grade in silty sand till. Static
groundwater level in monitoring well at 0.9 meters below grade on May

11, 2021.




GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

D.M. Wills Associates Limited
150 Jameson Drive PAGE 1 OF 1
IREEE-E Peterborough, ON K9J 0B9
CLIENT _Alina Stewart and Shawn Eimhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/5/21 COMPLETED _5/5/21 GROUND ELEVATION _222.81m HOLE SIZE _¢'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA AT END OF DRILLING _---
EASTING _726499 NORTHING _4903461 Y AFTER DRILLING _1.74 m/ Elev 221.07 m
N R
> m O
T | FE| & | 225 =
ag| Y g > - % z REMARKS % o MATERIAL DESCRIPTION WELL DIAGRAM
u as | O mnQ=> i Casing Top Elev:
<§( z |9 oz o 223.69 (m)
%) Y Casing Type:
Monument
T, < .
Ay Topsoil:
- E 18, Dark brown silty sand topsoil, moist, very loose
SS 87 0-1-1-1 MC = 18% AN
B ] 1 2) T 1o S
=N
i.110.76
B h Silty Sand:
1 SS | 400| 435 MC = 10% Light brown silty sand, some clay, trace gravel,
2 (8) occasional cobble, moist, loose Riser
] GSA SS3: _
B h Gravel: 5% Bentonite
. 0,
- E Sa.nc.i. 4? % -Moist to wet, very loose
ss 1-0-0 Silt: 35%
B _ 3 | 63 ) Clay: 14% =
2 MC = 16%
Split spoon
| i refusal at 2.29m. |.1.]:: 229
Augered to 2.29 § Znn il
SS | g1 | 9-23-50 m ag)%ov);g?tely / Brown silty sand till, some gravel, some clay,
- 4 M) |—wc=11% ¢ : occasional cobble, wet, very dense
3
| | -Trace gravel
55| o 12223;550 MC = 6%
i 4 -Moist to wet
S | 80 252?2350 MC = 9%
B h Sand
B 7] -Light brown, some gravel, wet Screen
B | SYS 65 15221350 MC = 7%
5
6
—_— % -Trace gravel, moist
K[| s 7'(27‘“;)50 MC = 7% :
46.55 216.26
Borehole terminated at 6.55 meters below grade in
silty sand till. Static groundwater level in monitoring
well at 1.75 meters below grade on May 11, 2021.




D.M. Wills Associates Limited BORING NUMBER BH21-17
\v 150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

CLIENT _Alina Stewart and Shawn Eimhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/5/21 COMPLETED _5/5/21 GROUND ELEVATION 220.53 m HOLE SIZE _6'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA ¥ AT END OF DRILLING _4.00 m / Elev 216.53 m
EASTING _726401 NORTHING 4903421 AFTER DRILLING _---
N R
> m O
T | FE| & | 225 =
og| W g > 9 % = REMARKS % le) MATERIAL DESCRIPTION
w='z3 |5 | @3> & =
=z O oz O]
< L =
(%) v
T, < .
Ay Topsoil:
- E 18, Dark brown silty sand topsoil, trace clay, moist to wet, very loose
SS | 45 | 0:0:1-2 MC=20% [+
| 4 1 (1) - ° S
N
Wi -1]0.75 219.78
B h Sandy Silt:
1 SS 85 6-6-2 MC = 12% Light brown sandy silt, some clay, trace gravel, occasional cobble, wet, loose
2 (8) °
B 4 -Compact
L X[ 5| s 3;'151‘)6 MC = 11%
2
- V| ss 7-7-8 0o
| _>< 4 41 (15) MC = 9%
B b GSA SS-5:
3 Gravel: 10%
Sand: 35% Ligh . |
| N ss 554 Silt: 38% -Light grey, moist to wet, loose
5 85 ) Clay: 17%
B - MC = 10%
i 117]3.80 216.73
4 S Till:
SS 65 18-27-50 MC = 7% gIaY A 4 Light grey sandy silt till, some clay, trace gravel, occasional cobble, moist, very
6 (77) 7 / dense
i ] -Wet
- X[ 3P| e 232%50 MC = 6%
5
6
B 4 ss 15.99.50 7 7, -Very dense
| N 8 83 (79) MC = 15%
%16.55 213.98

Borehole terminated at 6.55 meters below grade in silty sand till. Borehole caved
to 4.0 meters below grade, groundwater at 4.0 meters below grade.




BORING NUMBER BH21-18

D.M. Wills Associates Limited
150 Jameson Drive PAGE 1 OF 1

IREEE-E Peterborough, ON K9J 0B9

GENERAL BH /TP /WELL 10985 GINT BH LOGS.GPJ GINT STD CANADA LAB.GDT 7/21/21

CLIENT _Alina Stewart and Shawn Eimhirst PROJECT NAME _Heritage Line
PROJECT NUMBER _21-10985 PROJECT LOCATION _1197 Heritage Line, Keene ON
DATE STARTED _5/5/21 COMPLETED _5/5/21 GROUND ELEVATION _223.69 m HOLE SIZE _¢'
DRILLING CONTRACTOR _Canadian Environmental Drilling GROUND WATER LEVELS:
DRILLING METHOD _6" O.D. Solid stem augers and split spoon samplers AT TIME OF DRILLING _---
LOGGED BY _IM CHECKED BY _IA ¥ ATEND OF DRILLING _4.60 m/ Elev 219.09 m
EASTING _726487 NORTHING _4903388 AFTER DRILLING _---
N R
> w |o
T | FE|E| 225 |2,
a £ § g 8 - § T;' & o] MATERIAL DESCRIPTION
o =2 | o | ®3z |%
< L =
(%) v
X7, A "
Pt Topsoil:
- E ss 0-1-2-3 2 i, Dark brown silty sand topsoil, trace gravel, moist, very loose
T @ |ag
| ,_rL
;.-10.75 222.94
B h : Silty Sand:
1 SS 20 5-6-6 Light brown silty sand, trace clay, trace gravel, occasional cobble, moist, compact
2 (12)
[ V] ss 5-9-11
- —>< 3 (190 “20)
2
[ V]| ss 12-12-9
| _>< 4 100 21)
3 13.05 220.64
B N 355 54 5.50 X Light brown silty sand till, trace clay, trace gravel, occasional cobble, moist, very dense
i -Moist to wet
4 SS | 5o | 83350
6 (83)
[ ss )” ~ -Some gravel
- — 7 33 50
5
6
C V]| ss 10-32-50 [ . et
L Al 8 | 78| (82 ;
516.55 217.14

Borehole terminated at 6.55 meters below grade in silty sand till. Borehole caved to 4.6 meters
below grade, groundwater at 4.6 meters.




WIiLLS Test Pit Log - TP21-01

Depth (mbg) Soil Description
0.0-0.4 Brown silty sand topsoil, rootlets, moist.
0.4-0.6 Light brown silty sand, tfrace to some clay, moist.

Grey silty sand till, some gravel, trace clay, occasional cobble, wet

0.6-30 to saturated.

Grab Sample Summary

GS-01 collected at approximately 0.4 mbg.
CGS-02 collected between 0.6 mbg - 3.0 mbg.

Groundwater

e Minor and isolated groundwater seepage between 1.0 and 1.6 mbg.

Additional Notes

e Caving below 0.6 mbg.

e Test pit terminated at 3.0 mbg in fill.
e Test pit backfiled and compacted using excavator following completion of stratigraphic

logging and sampling.

Test Pit Photos

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com




WIiLLS Test Pit Log - TP21-02

Depth (mbg) Soil Description
0.0-0.3 Brown silty sand topsoil, rootlets, moist.
0.3-0.5 Light brown silty sand, moist.
0.5-3.3 Grey gravelly silty sand till, frace clay, occasional cobble.

Grab Sample Summary

e GS-01 collected at approximately 0.3 mbg.
o CGS-02 collected between 0.6 mbg - 3.3 mbg.

Groundwater

e Groundwater not encountered.

Additional Notes

e Minor caving between 0.6 mbg and 1.6 mbg.

e Test pit terminated at 3.3 mbg in fill.
e Test pit backfiled and compacted using excavator following completion of stratigraphic

logging and sampling.

Test Pit Photos

Apri28, 2021 12:26:8%
17T 726429 490831

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com




WIilLLS Test Pit Log — TP21-03

Depth (mbg) Soil Description
0.0-0.3 Brown silty sand topsoil, rootlets, moist.
0.3-0.5 Light brown silty sand, moist.

Grey silty sand till, some gravel, trace clay, occasional cobble and

0.5-33 boulder, moist.

Grab Sample Summary

e GS-01 collected at approximately 0.4 mbg.
e CGS-02 collected between 0.5 mbg - 3.3 mbg.

Groundwater

¢ Groundwater not encountered

Additional Notes

e Test pit terminated at 3.3 mbg in fill.
o Test pit backfiled and compacted using excavator following completion of stratigraphic

logging and sampling.

Apr 28)2021 1:41:5
—177 7265004903418
1223 HéritageLing

- YA

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com




WILLS Test Pit Log - TP21-04

Depth (mbg) Soil Description
0.0-0.3 Brown silty sand topsoil, rootlets, moist.
0.3-0.4 Light brown silty sand, moist.

Grey silty sand till, some clay, trace gravel, occasional cobble and

0.4-33 boulder.

Grab Sample Summary

e GS-01 collected at approximately 0.3 mbg.
e CGS-02 collected between 0.4 mbg - 3.3 mbg.

Groundwater

e Minor and isolated groundwater seepage at 1.8 mbg.

Additional Notes

e Caving below 1.8 mbg.
e Test pit terminated at 3.3 mbg in fill.

e Test pit backfiled and compacted using excavator following completion of stratigraphic
logging and sampling.

Test Pit Photos

Apr 28, 2021 1114342 AM
17T 726449 4903346,
1213:Heritage Line

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com




WIilLLS Test Pit Log — TP21-05

Depth (mbg) Soil Description
0.0-0.4 Brown silty sand topsoil, rootlets, moist
0.4-0.5 Light brown silty sand, moist

Grey silty sand till, some clay, trace gravel, occasional cobble and

05-30 boulder, moist to wet.

Grab Sample Summary

e GS-01 collected at approximately 0.5 mbg.
e GS-02 collected at approximately 2.0 mbg.

Groundwater

e Minor and isolated groundwater seepage at 1.3 mbg.

Additional Notes

e Caving below 0.5 mbg.

e Test pit terminated at 3.0 mbg in fill.

e Test pit backfiled and compacted using excavator following completion of stratigraphic
logging and sampling.

Test Pit Photos

—

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com



WIilLLS Test Pit Log — TP21-06

Depth (mbg) Soil Description
0.0-0.2 Brown silty sand topsoil, rootlets, moist.
0.2-04 Light brown silty sand, moist.

Grey silty sand till, some gravel, trace clay, occasional cobble and

0.4-30 boulder, moist.

Grab Sample Summary

GS-01 collected at approximately 0.3 mbg.
GS-02 collected at approximately 1.5 mbg.
GS-03 collected at approximately 2.5 mbg.

Groundwater

e Groundwater not encountered.

Additional Notes

e Test pit terminated at 3.0 mbg in till.
e Test pit backfiled and compacted using excavator following completion of stratigraphic
logging and sampling.

Test Pit Photos

%, Apr28,2021+10:2 AM
P 171 726580 115
e 56 Pinecrest:Avenue
> Keene

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com




WIiLLS Test Pit Log - TP21-07

Depth (mbg) Soil Description
0.0-0.3 Brown silty sand topsoil, rootlets, moist.
0.3-0.5 Light brown silty sand, moist.

Grey silty sand fill, some gravel, trace to some clay, occasional

05-33 cobble and boulder, moist to wet.

Grab Sample Summary

e GS-01 collected at approximately 0.4 mbg.
e CGS-02 collected at approximately 1.0 - 2.0 mbg.

Groundwater

¢ Minor and isolated groundwater seepage at 2.0 mbg.

Additional Notes

e Caving below 0.5 mbg.

e Test pit terminated at 3.3 mbg in fill.

e Test pit backfiled and compacted using excavator following completion of stratigraphic
logging and sampling.

Test Pit Photos

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com
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Test Pit Log — TP21-08

Depth (mbg) Soil Description
0.0-0.3 Brown silty sand topsoil, rootlets, moist.
0.3-0.4 Light brown silty sand, moist.

Grey silty sand till, some gravel, trace clay, occasional cobble and

0.4-33 boulder.

Grab Sample Summary

e GS

-01 collected at approximately 0.3 mbg.
e CGS-02 collected between 0.4 mbg - 3.3 mbg.

Groundwater

e Minor and isolated groundwater seepage throughout fill.

Additional Notes

Caving below 2.0 mbg.

Test pit terminated at 3.3 mbg in till.

Test pit backfiled and compacted using excavator following completion of
stratigraphic logging and sampling.

Test Pit Photos

()

D.M. Wills Associates Limited
150 Jameson Drive, Peterborough, Ontario, Canada K9J 0B9
P. 705.742.2297 F. 705.748.9944 E. wills@dmwills.com
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Appendix C

Geotechnical Laboratory Results



CUMULATIVE PERCENT PASSING

& (705) 702-3921

B info@priengineering.com
=1 www.priengineering.com

Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

PARTICLE SIZE DISTRIBUTION
LS - 702

Project Name: Heritage Line Project No.: 21-049 Sample Date: 3-May-21
Borehole/Test Pit ID.: BH21-01 Sample No./Depth: ss6 @ 3.80mto 4.26m Test Date: 25-May-21
|4—HYDR0METER :!: STANDARD SIEVE SIZES >
270 200 100 60 40 20 10 4 1/4" 3/8" 1/2" 3/4" 1" 1% 2" 3"
100 ——t t t t t —t H—t —t—# t
90 /
A
80
al
70 /'/
//
60
50
40
P
30 P4
P
20
/"//
/'
1
/
10 —
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 294
92.1 26.2
88.2 23.1
86.4 18.9
83.2 16.8
78.7 14.7
71.0 10.5
65.2 8.4
60.7
54.5

38.0




CUMULATIVE PERCENT PASSING

il ENCINEERING PARTICLE SIZE DISTRIBUTION
9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

& (705) 702-3921 LS -702
B4 info@priengineering.com
= www.priengineering.com

Project Name: Heritage Line Project No.:  21-049 Date: 25-May-21
Borehole/Test Pit ID.: TP21-02 Sample No./Depth: GS-02@0.6-3.3m
|<—HYDROMETER ;!: STANDARD SIEVE SIZES >
270 200 100 60 40 20 10 4 1/4" 3/8"1/2" 34" 1" 1% 2" 3
100 F—h T # A+ :
17 AN v o
7 “ g .
90 VAT l /
/ 4 /
B Gani
4 / ./ A
80 / / / /
/ . , ’- e
/ / ’
/ .
4 hd Py
70 . / ’ l" 7
7 4 v
60 P [ / , /
/7 / B
ARV —7
P .
50 p) l, 1 // /
/ y /
/.
, A
40 yin /
/ / - /
- 77 B
30 =" VAN /
r /4 . .
/ s /
20 2 :,k.'/ /
/. ,
7 4
4 P P4
10 - iz aullll -
0/7’ » . P g
- = L
- . V4 -, .
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
T rTmrTmr T sm envelope T_= 8 - 20 min/em Estimated T = 15 min/cm
— e — = M| envelope T = 20 - 50 min/cm
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 24.3
100.0 214
95.3 19.5
86.1 16.7
824 14.9
75.5 13.0
64.1 9.3
59.7 7.4
56.2
51.6
341




CUMULATIVE PERCENT PASSING

i ENEINEERING PARTICLE SIZE DISTRIBUTION
9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

& (705) 702-3921 LS - 702
B< info@priengineering.com
= www.priengineering.com

Project Name: Heritiage Line Project No.:  21-049 Date: 28-Apr-21
Borehole/Test Pit ID.: TP21-04 Sample No./Depth: GS2@ 0.4 - 3.3m
|<—HYDROMETER ;!: STANDARD SIEVE SIZES >
270 200 100 60 40 20 10 4 1/4" 3/8"1/2" 34" 1" 1% 2" 3
100 F—h T i A ———+ :
V 4 am P4 1 //-/,/'
7 PN ,'
/ .
% /7 /
4
/ 7
80 e ’ //
/
Al e
/ Wl .
70 / / r/ > g
/ l‘ 7
7 ! /'
/ ¢
60 7 7 /
I {s /
/ 4 :
50 ’ L, i
’ / 7
/.
, A
40 yin /
Ve UREr /
e 77
30 - =" ran <
/. /
/
, -
/
20 e :
RErt e ’
7 -
10 .//./ ” 7 ° . s
-7 s’ .7
-
- - ; , . . L
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
T rTmrTmr T sm envelope T_= 8 - 20 min/em Estimated T = 13 min/cm
— e — = M| envelope T = 20 - 50 min/cm
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 23.5
100.0 20.4
100.0 19.3
100.0 18.1
97.0 17.0
93.0 15.9
78.6 12.5
721 10.2
66.5
57.8
35.6




CUMULATIVE PERCENT PASSING

~ Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V
& (705) 702-3921

B< info@priengineering.com

= www.priengineering.com

3A3 LS - 702

PARTICLE SIZE DISTRIBUTION

Project Name: Heritage Line

Project No.:  21-049 Date: 25-May-21

Borehole/Test Pit ID.: TP21-05

Sample No./Depth: GS-2 @ 2m

|¢————  HYDROMETER »le STANDARD SIEVE SIZES >
270 200 100 60 40 20 10 4 1/4" 3/8" 1/2" 3/4" 1" 1%" 2" 3"
100 F—h T # A+ :
Vd » 7 gl
7 T
9 s T %
/ / / 7
4 o
4 7 7
/ .
80 . / ,/
/ /
/ /, e ,
70 / ’ ; A,
, 7 / ”~ 4
, Il
[ / /
/ ¢
60 7 7
ARV /
/ 4 :
50 ’ L, n 4
7 /
/oo
/
40 / '/ /
/ / - /
P 77 .
30 =" Palmvah /
‘// , /. /
A “. .
1 1, /
20 — .
/ L, g Pd 7
o« P V4 ”
” &~
10 L 4 .
_ - e .
- - ; , . . L
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
— mm n mm m o on = | T =8-20 min/ . :
Sm envelope minem Estimated T = 20 min/cm
— e — = M| envelope T = 20 - 50 min/cm
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 39.0
100.0 354
100.0 32.9
98.3 28.0
98.3 25.6
93.5 24.4
81.0 18.9
75.5 13.4
68.6
60.8
42.6




CUMULATIVE PERCENT PASSING

& (705) 702-3921
B4 info@priengineering.com
[E www.priengineering.com

~ Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

PARTICLE SIZE DISTRIBUTION
LS - 702

Project Name: Heritage Line

Project No.: 21-049 Sample Date: 3-May-21

Borehole/Test Pit ID.: BH21-07

Sample No./Depth:

SS2@0.8-12m Test Date: 25-May-21

ole

STANDARD SIEVE SIZES

|———— HYDROMETER

12

270 200 100 60

40 20 10 4 1/4" 3/8" 1/2" 3/4" 1" 1" 2" 3"

100

100 ——t f f f f — —A———+ f
//'/Y
/
90
v
80 e
P

70 e -

60 /

50

40
J/

30 /./ <

A
20 -
L~
_~
—
10
0
0.001 0.01 0.1 1 10
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing

100.0 34.9
100.0 314
100.0 29.1
100.0 25.6
98.3 221
93.6 19.8
84.0 15.1
74.6 11.6
69.8
63.7
46.4




CUMULATIVE PERCENT PASSING

& (705) 702-3921
B4 info@priengineering.com
[E www.priengineering.com

~ Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

PARTICLE SIZE DISTRIBUTION

LS - 702

Project Name: Heritage Line

Project No.: 21-049

Borehole/Test Pit ID.: BH21-08

Sample No./Depth:

SS2@23-27m

Sample Date:
Test Date:

3-May-21
25-May-21

ole

|———— HYDROMETER

12

STANDARD SIEVE SIZES

100

270 200 100 60 40 20 10 4 1/4" 3/8" 1/2" 3/4" 1" 15" 2" 3"
100 ——t f f f f — —t—t——+ f
/
90 //
A
80
70
60 yd
A
50 r
40
30
>
20
A /
r/
10 -
0//
0
0.001 0.01 1 10
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 23.3
100.0 20.4
97.8 17.8
90.4 16.0
82.4 14.2
72.2 124
60.7 8.9
54.3 7.1
49.0
43.0

29.1




CUMULATIVE PERCENT PASSING

i ENCINEERING PARTICLE SIZE DISTRIBUTION
9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

& (705) 702-3921 LS - 702
B< info@priengineering.com
= www.priengineering.com

Project Name: Heritage Line Project No.:  21-049 Date: May 25 2021
Borehole/Test Pit ID.: BH21-09 Sample No./Depth: SS3@ 1.5-1.9m
|<—HYDROMETER ;!: STANDARD SIEVE SIZES >
270 200 100 60 40 20 10 4 1/4" 3/8"1/2" 34" 1" 1% 2" 3
100 +—t t r 4 t r /l.___l___ 44—+ t
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50 ’ L, i
7 / 7
/.
, A
40 » yin /
/ / - /
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- v .7
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- - ; , . . L
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0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
T rTmrTmr T sm envelope T_= 8 - 20 min/em Estimated T = 30 min/cm
— e — = M| envelope T = 20 - 50 min/cm
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 452
100.0 39.8
100.0 335
100.0 241
99.4 21.3
98.4 18.5
94.8 12.8
93.9 9.9
92.7
91.3
73.3




CUMULATIVE PERCENT PASSING

& (705) 702-3921

B2 info@priengineering.com
Www.priengineering.com

~ Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

PARTICLE SIZE DISTRIBUTION

LS - 702

Project Name:

Heritiage Line

Borehole/Test Pit ID.:

BH21-11

Sample No./Depth:

Project No.: 21-049

SS6 @ 3.8m to 4.3m

Sample Date:
Test Date:

4-May-21
25-May-21

|———— HYDROMETER

ole

12

STANDARD SIEVE SIZES

270 200 100 60 40 20 10 4 1/4" 3/8" 1/2" 3/4" 1" 15" 2" 3"

100 ——t t t t t —t H—t———+ t
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7
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0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing

100.0 254
100.0 23.6
100.0 21.9
98.2 19.2
91.6 15.7
81.2 14.9
61.4 10.5
54.7 8.7
50.0
45.2

33.3




CUMULATIVE PERCENT PASSING

& (705) 702-3921
B info@priengineering.com
Www.priengineering.com

~ Rl ENGINEERING

¥ 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3

PARTICLE SIZE DISTRIBUTION

LS - 702

Project Name: Heritiage Line

Project No.: 21-049

Borehole/Test Pit ID.: BH21-12

Sample No./Depth:

SS6 @ 3.8-4.3m

Sample Date:
Test Date:

4-May-21
25-May-21

ole

|———— HYDROMETER

12

STANDARD SIEVE SIZES
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GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing

100.0 28.9
100.0 26.9
100.0 23.8
98.1 19.6
94.0 17.6
85.8 16.5
68.7 11.4
63.5 9.3
57.9
51.7

35.8




CUMULATIVE PERCENT PASSING

Rl ENGINEERING

9 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3
‘& (705) 702-3921

B4 info@priengineering.com

= www.priengineering.com

PARTICLE SIZE DISTRIBUTION
LS - 702

Project Name: Heritiage Line Project No.:  21-049 Date: 5-May-21
Borehole/Test Pit ID.: BH21-16 Sample No./Depth: SS3@ 1.5-2.0m
|<—HYDROMETER ;!: STANDARD SIEVE SIZES >
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GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
T rTmrTmr T sm envelope T_= 8 - 20 min/em Estimated T = 20 min/cm
— e — = M| envelope T = 20 - 50 min/cm
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 29.3
100.0 25.0
100.0 21.3
100.0 20.0
98.0 17.3
95.1 16.0
88.8 10.6
86.7 8.0
82.0
75.0
49.5




CUMULATIVE PERCENT PASSING

~ Rl ENGINEERING

¥ 1 William Street S, Suite 4, Lindsay, ON, K9V 3A3
& (705) 702-3921

B info@priengineering.com
Www.priengineering.com

PARTICLE SIZE DISTRIBUTION
LS - 702

Project Name: Heritage Line Project No.: 21-049 Sample Date: 3-May-21
Borehole/Test Pit ID.:. BH21-17 Sample No./Depth: SS5@3.0-3.5m Test Date: 25-May-21
|4—HYDR0METER :!: STANDARD SIEVE SIZES >
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GRAIN SIZE IN MILLIMETRES
Silt or Clay Sand Gravel
Sieve Size (mm) % Passing Hydrometer (mm) % Passing
100.0 31.1
100.0 28.3
100.0 26.5
100.0 22.3
96.1 20.6
89.8 18.8
79.5 13.7
74.7 10.3
71.5
67.5
55.2
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Appendix D

Corrosivity Laboratory Results,
ANSI/AWWA Soil Corrosivity Scoring
System
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FINAL REPORT

CA14777-MAY21 R1

First Page
CLIENT DETAILS LABORATORY DETAILS
4 Client D.M. Wills -Peterborough Project Specialist Brad Moore Hon. B.Sc )
Laboratory SGS Canada Inc.
Address 150 Jameson Drive Address 185 Concession St., Lakefield ON, KOL 2HO
Peterborough, ON
K9J 0B9. Canada
Contact Harriet Walker Telephone 705-652-2143
Telephone 289-356-3692 Facsimile 705-652-6365
Facsimile 705-741-3568 Email brad.moore@sgs.com
Email hwalker@dmwills.com;iames@dmwills.com SGS Reference CA14777-MAY21
Project 21-10985 Received 05/20/2021
Order Number Approved 05/28/2021
Samples Soil (3) Report Number CA14777-MAY21 R1
Y Date Reported 05/28/2021 J
COMMENTS
e R
Temperature of Sample upon Receipt: 8 degrees C
Cooling Agent Present:Yes
Custody Seal Present:Yes
Chain of Custody Number:NA
Corrosivity Index is based on the American Water Works Corrosivity Scale according to AWWA C-105. An index greater than 10 indicates the soil matrix may be
corrosive to cast iron alloys.
- J
SIGNATORIES
e A
Brad Moore Hon. B.Sc
- J

SGS Canada Inc. |185 Concession St., Lakefield ON, KOL 2HO

t 705-652-2143 f 705-652-6365 WWW.SgS.com
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FINAL REPORT

CA1477T7-MAY21 R1

Cllent 0.M. Wills -Peterbarough
Project 21-10985

Pralect Manager: Hamict Walker
Bamplers: Hamiet Walker

PACKAGE: - Comosivity Index (SOIL} Sampls Numbsr 5 & v
Sample Neme 5-10985-BH21-0 S5-10985-BHZ1-0 S-10985-BHZ1-0
3552-05-03-21 6-553-05-03-21 §553-05-03-21
Sample Matri Sail Sail Sail
Bampls Date 03/05/2021 0370572021 03052021
Parametar Units RL Result Result Ragult
Comosivity Index
Comrosivity Index none 1 1 1 4
Soil Redox Potential my - 322 329 298
Sulphide (Na2C03) % 0.04 <0.04 <0.04 <004
pH pH Units 0.05 5.47 8.31 5.58
Resistivity (calculated) ohms.cm -9909 5880 7410 8940
PACKAGE: - Genaral Chemistry (SOIL} Sample Number 5 8 7
Sample Neme 5-10985-BH21-0 5-10985-BHZ1-0  S5-10985-BHZ21-0
3552-05-03-21  6-553-05-03-21 §553-05-03-21
Sample Matrkx Sail Sail Sail
Sample Date 03/05/2021 030572021 03/052021
Parametar Units RL Result Result Rasult
Gensaral Chemisiry
Conductivity uSfcm 2 170 135 144
PACKAGE: - Metals and Inorganlcs (SOIL} Sample Numbar 5 & 7
Bample Mame S5-108985-BH21-0 5-10985-BH21-0  5-10985-BH21-0
3552-0503-21 E-553-05-03-21 §553-05-03-21
Semple Matrix Sail Sail Sail
Bampla Date 03/05/2021 030572021 03/052021
Parameter Units RL Reault Result Reault
Metals and Inorganics
Maisture Gantent % 0.1 8.0 10.6 10.9
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CA1477T7-MAY21 R1

Cllent 0.M. Wills -Peterbarough
Project 21-10985

Pralect Manager: Hamict Walker
Bamplers: Hamiet Walker

PACKAGE: - Metals and Inorganics (SOIL} Sample Number 5 & 7
Semple Name S-10985-BH21-0 S-10985-BH21-0  S-10985-BH21-0
3582-05-03-21 B-853-05-0321  §583-05-03-21
Sample Matrix Sail Sail Sail
Sample Date  03/05/2021 03/05/2021 03/05/2021
Parametar Unlts RL Result Result Fasult
Metals and Inorganics {(continuad}
Sulphate uglg 0.4 31 23 52
PACKAGE: - Other (ORP) (SOIL} Sample Number 5 8 7
Sample Mame S-10985-BH21-0 S-10985-BH21-0  S-10985-BH21-0
3582-05-03-21 B-553-05-0321  §553-05-03-21
Sample Matrix Soil Sail Sail
Sample Dete  03/05/2021 03/05/2021 03/05/2021
Parametar Units RL Result Result Rasult
Othar (ORP}
| Chloride uoig 04 23 1.2 241

4178
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CA14777-MAY21 R1

QC SUMMARY
Anions by IC
Method: EPA3DO/MA3I00-lonz1.3 | Internal ref.: ME-CA-TENV]IC-LAK-AN-001
Parameter GC batch Unlt RL Meathad Duplicate LCS/Splke Blank Matrix Splke / Ref.
Raferance Blank
G5 ik Spike Reew;; Limits Splke Reoov:;: Limits
(%) Recovery e :%: ')"’
{%) Low High Low High
Chloride DIOD484-MAY21 ugig 0.4 <0.4 3 20 a7 80 120 109 75 125
Sulphate DIO0484-MAY21 g 04 <0.4 8 20 o8 80 120 86 75 125
Carbon/Sulphur
Mathod: ASTM E1815-07A | Intamal ref.: ME-CA-[ENVIARD-LAK-AN-020
Peramster QC batch Unita RL Mathod Duplicate LCS/Spike Blank Mairix Spike / Raf,
Referance Blank
Racovery Limits Splka
RPD AG Splke (;:; m P ” R""“":; Limfts
(%} Recovery %)
(%) Loy High Leaw High
Sulphide (Na2CO3) ECS0085-MAY 21 % 0.04 < 0.04 ND 20 111 80 120
Conductivity
Method: Si 2510 | Intemal raf.: ME-CA-IENVIEWL-LAK-AM-0086
Peramstar QC betch Units RL Method Duplicate LCS{Spike Blank Matrix Spika / Ref.
Referance Blank L .
Racovary Limita Spika
RPD AG Splke (;:; " i y Rm"::; Cimis
(%} Recavery %)
(%) Low High Low ‘ High
Conductivity EWLOS17-MAY 21 uSfcm 2 <2 1 20 101 80 110 NA

20210528
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FINAL REPORT CA14TTT-MAY21 Rt

QC SUMMARY

5)[";

Method: SM 4500 | Internal ref.: ME-CA-[ENVIEWL-LAK-AN-00

Paramater QC betch Unlt= RL Method Duplicate LCS/Splke Blank Matrix Splke f Raf.
Raferance Blank
Recoyery Limits Splke
RPD AC Spike {;; ? R’m:; Himike
Recovary
(%6} Recovery (%)
%) Low High Low High
pH EWL 051 7-MAY 21 pH Units 005 A 0 100 A

Method Blank: a blank matrix that is carried through the entire analytical procedure. Used fo assess laboratory contamination.

Duplicate: Paired analysis of a separate portion of the same sample that is carmed through the entire analytical procedure. Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to & blank matrix fo which a known amount of analyte has been added. Used fo evaluate analyte recovery and laboratory accuracy without sample matrix effects.
Matrix Spike: A sample fo which a known amount of the analyte of inferest has been added. Used fo evaluate laboratory accuracy with sample matrix effects.

FReference Material: a matenal or substance matfrix matched fo the samples that contains & known amount of the analyte of interest. A reference material may be used in place of a matrix spike.

EL: Reporting limit

RPD: Relative percent difference

AC: Acceptance criteria

Multielement Scan Quelifisr: os the number of analytes in a scan increases, so does the chance of & limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the
analytes may exceed the guoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicata Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five fimes the RL.
Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or

equal to the concentration of the native analyte.

20210528 6/7/8



FINAL REPORT CATATTT A2 RS

H8S Insufficient sample for analysis.
RL Repaorting Limit.
t Reporting limit raised.
4 Reporting limit lowersd.
A The sample was not analysed for this analyte
ND MNon Detect

Samples analysed as received. Solid samples expressed on a dry weight basis. "Temperature Upon Receipt” is representative of the whaole shipment and may not reflect the

temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accomance fo the Profocal for Analytical Methods Used in the Assessment of Properties
under Part 3.1 of the Environmental Protection Act” published by the Ministry and dated March 9, 2004 as amended.

SGS provides chteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information
in this report is accurate and cumment, however, it is nof guaranteed. Companson fo the mast current criteria is the responsibility of the client and SGS assumes no responsibility for
the accuracy of the criteria levels indicated. This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and
accessible ot hifpifwww. sgs.comiterms_and_conditions.htm. The Client's attention is drawn fo the limitation of liability, indemnification and jurisdiction issues defined therein. Any
ather halder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervertion only and within the limits of Client's
instructions, if any. The Company's sole responsibility is o ifs Client and this document does not exonerate parties to a fransaction from exercising all their rights and cbligations

under the fransaction documents.

This repart must not be reproduced, except in full. This report supersedes all previous versions.

-- End of Analytical Report--



Request for Laboratory Services and CHAIN OF CUSTODY No:
SG Environment, Health & Safety - Lakefield: 185 Concession St., Lakefield, ON KOL 2HQ Phone: 705-652-2000 Fax: 705-652-6365 Web: www.sgs.com/environment
- L - London: 657 Consortium Court, London, ON, N6E 2S8 Phone: 519-672-4500 Toll Free: 877-848-8060 Fax: 519-672-0361 Page of

Received By:

(__rgmw.lnfmmation Section - Lab use only
CJ‘A\'I L-\Q GV{' 3 eceived By (si n&/ .
{ ZA AW Received By (sig e A

the contract, or in an alternative format (e.g. shipping documents). {3} Results may be sent by email to an unlimited number of addresses for no additional cost. Fax is available upon request. This document is issued by the Company under its General Conditions of Service accessible at

Sgs. htm. (Printed copies are available upon request.) is drawn to the li of liability, i

and jurisdicti

issues defined therein.

Received Date: _( N\ (mm/ddlyy) Custody Seal Present.  Yes[_] No [9= Cooling Agent Present: Yesw : — \ L/ : ,}
Received Time: ﬂ S (hr : min) Custody Seal Intact: Yes|:| NOE/ Temperature Upon Receipt (°C) ‘ ‘2 i > A&_) LABLIMS #: [‘A \‘ t ’ ’t) i
REPORT INFORMATION INVOICE INFORMATION ' F YY¥a(aA
Company: D. M o \J‘n “ s [] (same as Report Information) Quotation #: P.O. #:
Contact,_lof s el Welker Company: Project #: 2 | = 1098 Site Location/ID:
Address: ) §@ 3&MOV\ Or Contact;, | TURNAROUND TIME (TAT) REQUIRED
L TAT's are quoted in business days (exclude statutory holidays & weekends).
9—(,-\4( bD( O\dn' W _ONWN Address: M Regular TAT (5-7days) Samples received after 6pm or on weekends: TAT begins next business day
Phone; (288D 36— 362 L RUSH TAT (Additional Charges May Apply): [J1pay []2Days[] 3 Days[] 4 Days
. \¢. con . PLEASE CONFIRM RUSH FEASIBILITY WITH SGS REPRESENTATIVE PRIOR TO SUBMISSION
Fax: [=¥ W W Phone:
. L NOTE: DRINKING (POTABLE) WATER SAMPLES FOR HUMAN CONSUMPTION MUST BE SUBMITTED
Emai. 1OMES @ JmwA\\S .Com | accounts edw«wl IS . cow [SPECify Due Date: WITH SGS DRINKING WATER CHAIN OF CUSTODY
REGULATIONS ANALYSIS REQUESTED
Regulation 153/04: Other Regulations: Sewer By-Law: M&l SVOC |pcB| PHC VOC |Pest Other (please specify) TCLP
[ Table 1 [ Res/Park  Soil Texture: [ Reg 347/558 (3 Day min TAT) [ sanitary D |specity
[ rable 2 [ ind/com [ coarse [ pwao [ mmer [ storm N . D-EI e
[ ravle 3 D Agri/Other [ mediums O come [ otner: Municipality: ? g . — S o | tests
] Table Fine [ misa ag s Z 3 < ‘ﬁ Hm'
= g9 = = = 3 N g
RECORD OF SITE CONDITION (Rs¢) [] YEs Xl No § G |83 JE = g ot 5 @ [,0c| COMMENTS:
z 53|23 E Y =
= g‘% 468 ¢l Oy gl <= @ -
o (Ex |@ % 05 | | ¢ = Bl ot 8 s P CcB
O [z [8%|wm8c| 2 ° > | <
SAMPLE IDENTIFICATION DALE TIME #OF | matrix | = |%2s|22|525 5 |w 8 C s 51 5B & S, SH [Ceor
SAMPLED | SAMPLED |BOTTLES i 05312 21245) o |O8 o | 3 [wx|ab| = [SF] & 525 o
=5 3 - o ®
Ziploct S |832(5:|as5| % |98 5 |t 25|32 & 859 25|5E
«9$) i [=23|ws|9ss|a |os| & [T |55 m [28[\I 0|2 § [Cont.
05~08=21| ,,
1]15~10485-BHa(-03 - $$2-05~0S~R| 2:09PM | S N o
n
2|<- 10085 -BH21-06= 9§ 3-0¢-032) 05-0%-21|3:z6pn| | s |n Toll
3[S- 1099s - BHL)-08 ~553 —05~0]-2y 9593-% Buagy, | S N of(osvity
s 7]
4 390 pm JucYoge
: &@ch Saw
6
7
8
9
10
11
 S— [ SR | e— — — L JjL__J
12 S | — —‘
Observations/Comments/Special Instructions
P
Sampled By (NAME): \ [~ \bfr Signature: ( W Date: O 1 / 20 / g‘ (mm/dd/yy) Pink Copy - Client
Relinquished by (NAME): L1~ ¢ Ne. \,JQ( w s“’"“‘”ﬁ%’—\/ e QS 20 121\ (mmiddlyy) Yellow & White Copy - SGS
Noté: Submission of samples to SGS is acknowledgement that you have been provided directtafon sample collec lling and transportation of samples. {2} Submission of samples to SGS is i ization for letion of work. Sig may appear on this form or be retained on file in

Revision #: 1.3
Date of Issue: 13 Oct, 2019

http:/i _and_¢




AWWA Soil Corrosiveness Scoring System

Soil characteristics Points™*

Resistivity™ (C-cm)
<700 1
700-1000
1000-1200
1200-1300
1500-2000
>2000
pH
0-2
-4
4-8.5
6.5~7.5 o
7.5-8.5 0
>8.5 3
Redox potential
> +100 mV 0
+50 to +100 mV 35
0to +50 mV
Negative
Sulphides
Positive
Trace
‘Negative
Moisture
Poor drainage, continuously wet
Fair drainage, generally moist
Good drainage, generally dry

O b 00O

L L

S W L A

o o=

*Ten points means that soil is corrosive to grey or
ductile cast iron pipe; protection is indicated.

‘Based on single-probe at pipe depth or water-saturated
soil box.

“If sulphides are present and low or negative redox-
potential results are obtained, give three points for this
range.



