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November 13, 2023

Nick Fegan

Project Manager

TD Consulting Inc.
155 St David Street
Lindsay, ON K9V 476

Emailed to: nick@td-consulting.ca

Subject: Geotechnical and Hydrogeological Investigation - REVO1
County Road 49
Bobcaygeon, Ontario
PRI Project No. 23-075

To Mr. Fegan,

PRI Engineering Corp. is pleased to submit the following Geotechnical and Hydrogeological
Investigation Report summarizing the field investigation completed at County Road 49, in
Bobcaygeon, ON. The Geotechnical and Hydrogeological Investigation was carried out to
determine the subsurface conditions for foundation recommendations for the proposed
14 residential dwellings as part of new subdivision plan, along with the proposed rezoning for the
accommodation of commercial structures.

This report presents the results of the geotechnical and hydrogeological investigations completed
between August and September, 2023. The site plan noting borehole locations, borehole logs,
laboratory test results, and slug test results are provided as appendices.

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

Yours truly,
PRI Engineering Corp.

e

Vikki Gledhill, P.Eng.
Geotechnical Engineer
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1 Introduction
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PRI Engineering Corp. (PRI) is pleased to submit
the following Geotechnical and Hydrogeological
Investigation Report related to the proposed
development of subdivision plan (the Site)
comprised of 14 residential lots (ranging from
minimum 1.25 acres to maximum 1.97 acres),
located along County Road 49, north of
Bobcaygeon, in the County of Peterborough, ON.

From provided documents, it is understood that
as well as the main residential development,
consideration for rezoning of commercial
strucure at southern side is required. It is also
understood that the northeastern side of the
region is identified to be under Kawartha Region
Conservation Authority (KRCA) regulation.

Background information summarizing existing
findings are described in Section 2. The field
program procedures and associated laboratory
program are summarized in Section 3. The
subsurface profile and borehole conditions are
outlined in Section 4, and Section 5 summarizes
comments and recommendations for the
proposed addition.
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2 Background Information

Prior to mobilization to the Site, PRI reviewed the following references as part of the background
information review:

o Proposed Site Plan (Drawing No. SP-1, Project No. 027-47) and Record of Pre-Consultation
document, development by the Planning Department of Peterborough County, provided by
TD Consulting Inc. (TDC) showing information regarding location and sizes of 14 residential
lots, in relation to rezoning of 9 Industrial / Commercial Storage Units on the southern portion
of subdivision plan adjoined by existing Municipal Works Yard.

o Additionally, restrictions communicated prior to fieldwork included consideration for
Lots 10 and 11 on Northeastern side, where a pond was identified as part of Natural Heritage
Evaluation, whose boundaries needs to be precisely demarcated / surveyed.

o Similarly, on northern extents of Lot 13 and 14, wetlands are currently under regulation
of KRCA.

o Water well records from the Ministry of the Environment, Conservation and Parks (MECP),
Waterwell Database;

o Bedrock Geology of Ontario and Surficial Geology of Ontario KML Data Files, Ontario
Geological Survey

o Google Earth satellite imagery between 2009 to 2019.

Based on Google Earth satellite imagery, the provided site plan, and the completed field
investigation, the Site is predominately wooded, with dense vegetation in areas in the north.
No buried utilities were noted within the project area surrounding the boreholes investigation
area. The Site varies in elevation. An access path (including tree clearing) was made by TDC in
order to access borehole locations in the northern portion of the Site. In addition, portions of the
Site were inaccessible due to presence of wetlands, as identified by TDC.

Based on Ontario Geological Survey records, the bedrock in the region comprises of limestone,
dolostone, shale, arkose, sandstone Ottawa Group; Simcoe Group; Shadow Lake Formation. From
historic well records, limestone is to be likely encountered in the region. Similarly, based on Ontario
Geological Survey records, the Site consists of till deposits of the Pleistocene period comprising of
undifferentiated, predominantly sandy silt to silt matrix, commonly rich in clasts, often high in total
matrix carbonate content.

From available well records, information of static water levels observed varying from dry at the
extreme end to depths between minimum 6.4 metres below ground surface (mBGS) to 27.4 mBGS
(approximate elevation around 276 metres [m] in the northeast to 281.5 m in the southwest corner
of the property) in the area. Related subsurface lithology from water well records is summarized
in Table 1 (below).
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Approx. Stratigraphy
GPS Location Static
WellID  Coordinates/Site ~ Relativeto =~ Water Recorded : e
Address Centerof Level (m) Depths Lithology Description
Site (mBGS)
o 0-61 Dry well
5101896 694879 E, Within Site Dry 6.1 -10.9 Clay and stones
4936518 N (South) 10.9 - 18.3 Limestone rock
694812 E, Within Site 0-58 Brown, clay, stone
5107786 4936876 N (North) 6.4 58-114 Grey, limestone, hard
604993 E 0-0.3 Black, topsoil
7053804 4937074 N SE of Site 19.8 0.3-6.1 BFOWI’\, cIay, stones
6.1-244 Grey, limestone
694910 E 0-03 Black topsoil, soft
7292012 4937213 N SE of Site 27.4 0.3-4.8 Brown, fine sand
4.8 - 30.5 Grey, limestone
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3 Geotechnical Investigation Procedures

Prior to the field investigation, underground utility locates, including water, electrical, sewer, gas,
telephone, cable, etc., were completed using Ontario One-call services. Private locates were also
completed at the Site. 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.

31 Field Investigation Program

The borehole investigation was completed between August 9 to August 10, 2023. A total of
seven (7) boreholes, designated as BH23-01 through BH23-07, were advanced at accessible areas
at the Site. Upon completion of boreholes advancement, four (4) of the boreholes had monitoring
wells installed identified as (MW-01, MW-03, MW-05, and MW-07).

Boreholes were advanced and terminated after encountering auger refusal on presumed bedrock
with no further penetration into the ground. The boreholes were advanced using a track-mounted
7822DT drill rig equipped with 152 millimetre (mm) Outer Diameter (O.D.) solid stem auger, and
50 mm O.D size for split spoon sampler operating under the full-time supervision of PRI and in
general accordance with the Standard Penetration Test (SPT) procedure (American Society for
Testing and Materials D1586). The result of SPT sampling in terms of N-values are referred to as
consistency for cohesive soils and relative density for non-cohesive materials.

A qualified PRI geotechnical engineering technician supervised the drilling and logged and sampled
the boreholes in accordance with industry standards. Subsurface conditions were logged in the
field in accordance with PRI geotechnical protocols. Recovered soil samples were inspected and
logged in the field by PRI personnel using visual and tactile methods. Soil samples were placed in
moisture-proof containers for transportation to the laboratory for review and selected testing.
Standpipes with screens were installed in selected four (4) boreholes (MW23-01, MW23-03,
MW23-05, and MW23-07) to convert them into monitoring wells. Subsurface conditions including
groundwater seepage were logged prior to backfilling.

A Borehole and Monitoring Well Location Plan is provided as Figure 1. Borehole logs are included
as Appendix A. Borehole location information and depth details are summarized in Table 2 (below).
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Table 2: Borehole GPS Coordinates and Termination Depths

GPS Coordinates

Termination Depth

Borehole ID (mBGS)

Northing \ Easting

BH23-01 / MW23-01 44.561136 -78.547456 .
BH23-02 44.560908 -78.546334 24
BH23-03 / MW23-03 44.559237 -78.548058 2.1
BH23-04 44.558384 -78.547703 2.0
BH23-05 / MW23-05 44.558242 -78.545182 24
BH23-06 44.557609 -78.546663 2.1
BH23-07 / MW23-07 44.557386 -78.545936 3.5

3.2 Laboratory Testing

Soil samples from the field investigation program were recovered and retained for further review,
selected testing, and storage. Selected samples were submitted to a Canadian Certified
Independent Laboratory for the tests summarized in Table 3 (below).

Table 3: Laboratory Test Quantities and Reference Standards

Analysis Standard Quantity
ASTM D2216-98

ASTM D422 5
Various Standards 3

Natural Moisture Content
Particle Size Distribution Analysis

Corrosivity Analysis

Results from the Natural Moisture Content Analysis are summarized on the Borehole logs with
Particle Size Distribution Curves, Atterberg Limits Results are provided as Appendix A and B. A
summary of corrosivity analyses as per the American National Standards Institute (ANSI) /
American Water Works Association (AWWA) rating system is discussed in the section below. The
Certificate of Analysis and ANSI/AWWA rating system are also provided as Appendix C.
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4 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 future findings
differ 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. Borehole logs are attached as
Appendix A.

41 Topsoil

Surficial topsoil was encountered at all of the boreholes, varying in depths between 100 mm to
800 mm. Assessment of organic matter content or other topsoil quality tests were beyond the
scope of this current study.

4.2 Gravel and Sand

Stratum of gravel and sand mixture was encountered in all seven (7) boreholes, at depths ranging
from 0.1 mBGS to 0.8 mBGS. The material contained trace to some amounts of silt and clay.
Organic material was noted at a depth of 2.4 mBGS at borehole BH23-05. The SPT blow counts
varied from 10 to greater than 50 blows per 300 mm of soil penetration and were interpreted as
compact to very dense. The gravel and sand were described as moist to saturated, and the lab
determined moisture content varied from 2% to 14%.

Five (5) laboratory particle size distribution analysis was completed on a select sample of the silty
sand. The test results are attached in Appendix B and are summarized in Table 4 (below), as per
the Unified Soil Classification System:

Table 4: Summary of Laboratory Particle Size Analyses - Gravel and Sand

Borehole ID | Sample No. Sand** Silt*** Clay****
BH23-01

BH23-01

BH23-03
BH23-05
BH23-07

*Material passing 3-inch sieve opening and retained by No. 4 sieve.

**Material passing No. 4 sieve and retained by No. 200 sieve.

***Material passing No. 200 sieve and greater than 0.002 mm (based on hydrometer results).
****Material smaller than 0.002 mm (based on hydrometer results).

4.3 Bedrock and Other Observations

Practical refusal to further borehole advancement was encountered in all the seven (7) boreholes.
The cause of refusal was inferred to be bedrock refusal, where grinding was observed with no
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further advancement of auger. Historic data suggests the bedrock in the region is limestone.
Assessment of bedrock quality was outside the current scope of work. A summary of bedrock
termination depths is provided in Table 5 (below).

Table 5: Bedrock Summary

Additional
Observations

Borehole ID Bedrock Depth (mBGS)

BH23-01

BH23-02 .
BH23-03 21
BH23-04 21
BH23-05 2.7
BH23-06 2.9
BH23-07 52

Difficult to advance,
continuous spinning,
Auger refusal

4.4 Groundwater and Borehole Stability Observations

Upon completion of drilling, water level was observed in one (1) borehole/monitoring well
(BH23-01/MW-23-01). The remaining boreholes/monitoring wells were dry both prior to and post
installation of polyvinylchloride pipe for the day of investigation (August 9, 2023).

Two (2) boreholes were observed to cave in after completion of drilling, while the others remained
opened and stable. Table 6 (below) summarizes the groundwater level measured and remark on
stability of boreholes upon completion.

Table 6: Groundwater Conditions Summary

Groundwater Level

Borehole ID Measurements Stability of Borehole Upon Completion

BH23-01 / MW23-01 . Hole opened at 2.9 mBGS
BH23-02 N/A Hole caved
BH23-03 / MW23-03 Dry Hole opened and stable

BH23-04 Dry Hole opened and stable
BH23-05 / MW23-05 Dry Hole opened and stable
BH23-06 Dry Hole opened and stable
BH23-07 / MW23-07 N/A Hole caved at 3.5 mBGS

As most of the monitoring wells (with the exception of MW23-01) were dry, an attempt was made
to obtain relevant information from the MCEP published document and grainsize distribution for
further delineation of the hydrogeological properties for the study area.
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4,5 Slug Tests

Slug test results for manual readings and datalogger measurements taken at monitoring wells
MW23-01, MW23-03, MW23-05, and MW23-07 are summarized in Table 7 (below) and provided
as Appendix D. Hydraulic conductivity was estimated from the data using the following Equation
1 (Hvorslev, 1951):

dh
Q= r:rzﬁ = FK(H,— k)

Where:

o Kis hydraulic conductivity in cm/s;
o ris the radius of well casing in cm;
o Listhe sand screen length in cm;
o Ris the radius of the screen; and
o Tois the time for water level to recover to 37% of its initial change.
Test completion was defined as the point in which the water level recovered to approximately

63% recharge. The rate of inflow or outflow from the well at any time is proportional to the
conductivity of the soil and the unrecoverable head difference (ho - hy).

The resulting average hydraulic conductivity values are summarized in Table 7 (below).

Table 7: Summary of Hydraulic Conductivity Test Results

Monitoring Well Well Screen Screened Approximate Hydraulic Conductivity (m/s)

ID (Test ID) Interval Unit Datalogger Manual

(mBGS) Readings Readings ACSES

MW?23-01 Sand and
Gravel
MW23-03 05-20 |Topsoil/Sand | o 47 1.2 x107 1.1 x107
and Gravel
MW23-05 0.8-23 Sand and 1.4 x107 2.0 x107 1.7 x107
Gravel
MW23-07 18-34 Sand and 3.7 x10°8 4.9 x10°8 43 x10°
Gravel

4.6 Percolation Rates

Percolation rates of the overburden sand and gravel are included based on the grain size analyses
attached in Appendix B. Percolation rates are based on the Supplementary Standard to the Ontario
Building Code 2012 document Percolation Time and Soil Descriptions (SB-5). Estimates of
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percolation rates are based on entirety on the grain size distribution curves, and range between 8
min/cm and 13 min/cm.

4.7 Corrosivity Analysis

Three (3) samples were analyzed for chloride, sulphate, and sulphide concentrations, pH, electrical
conductivity/resistivity, and redox potential at the Site. Laboratory data was compared to the
ANSI/AWWA corrosivity rating system (provided 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 8 summarizes the results for the subject site and the total allotted points based on the
rating system.

Table 8: Corrosivity Analytical Result and ANSI/AWWA Point Rating Summary

Redox Moisture Resistivity Total
Content (ohms-

Parameter Potential At .
Points
BH23-04
$52/0.8-
1.4 mBGS
BH23-05
$52/0.8-
1.4 mBGS
BH23-06
S$S3/1.5-
2.1 mBGS

Based on the test results, corrosion conditions at the Site do not appear to be significant. However,
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 engineer of record should consider corrosivity potential for the Site based
on the final design and provide considerations for buried utilities and reinforcement rebar.

Laboratory test results for water-soluble sulphate concentration were generally 9.8 micrograms
per gram (ug/g) to 16 ug/g and was compared to Table 3 of Canadian Standards Association
(CSA) A23.1-09 to assess the risk of sulphate attack on cementitious materials. As such, the
recommended exposure class at the site is F-2 and Type GU cement would be appropriate for
most structural components used in concrete mix designs, with the final design considerations to
be determined by the structural engineer.
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5 Geotechnical Recommendations

The following recommendations are intended for design and construction of the proposed
development at the aforementioned location. Recommendations are based on the borehole
information described in Section 4. While we believe the 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.

5.1 Site Preparation

Prior to grading and earthworks operations, any organics and otherwise deleterious material
should be stripped from beneath proposed structures, grading fill areas and roadways. Areas
should then be excavated to the proposed subgrade level, which is expected to extend through
the sand and gravel, and to the underlying bedrock. The subgrade should be inspected by the
Geotechnical Engineer or qualified personnel working under the direct supervision of the
Geotechnical Engineer. Any loose limestone or debris or other deleterious materials should be
removed prior to construction. Loose or soft subsoils which have not been adequately densified
during proof-rolling, if any, should be removed and replaced with approved fill and shall be placed
and compacted as per Section 5.5 (below). If excessive rutting, loose areas, or unexpected
qguantities of organic materials are identified during the proof rolling, a geotextile separator (e.g.,
Terrafix 300R 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. The
subgrade should be inspected by the Geotechnical Engineer or qualified personnel working under
the direct supervision of the Geotechnical Engineer.

5.2 Excavations

It is expected that site foundations will extend to the bedrock surface, and that building
foundations will not require vertical excavations into the rock. Based on the borehole
investigation, and previous experience in the region, it is expected that the upper weathered
bedrock excavation, if any, for the proposed site foundations can be completed with ripper tooth
equipped backhoes and heavy mechanical breakers and rippers. Although unlikely, some localized
rock squeeze could develop within thinly bedded rock units, due to construction unloading
induced horizontal stresses. The sides of the shallow soil excavation depths should not require any
vertical supports. However, if excavations into bedrock exceed 1.2 m, PRI should be contacted to
review the excavations.
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Excavations should be constructed in accordance with the most recent version of the Occupational
Health and Safety Act (OHSA). The existing compact to dense sand and gravel above the
groundwater table can be classified as Type 3 material in accordance with Ontario
Regulation 213/91 s5.226 under the OHSA. Thus, temporary excavation side-slopes within the soils
should be sloped at a minimum grade of 1H:1V from the base of the excavation, or they must be
properly supported (shored). Soils below the groundwater table and organic-rich soils 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, property boundaries and any
other existing structures or site elements, to prevent materials from sloughing and undermining
these features. The Contractor shall be responsible to maintain stable excavations for the project.

5.3 Groundwater Quantity and Dewatering Requirements:

It is assumed that the proposed buildings are expected to require a maximum excavation depth of
2 m and the ground water strike is expected to be below the excavation depth, no significant
dewatering is expected to be required. Intermittent sump pumping may be required to remove
nuisance water attributed to perched ground water and surface water intrusion.

Water levels should be verified at the time of construction, and PRI should be contacted to review
all final designs, anticipated date of construction, dewatering methods, and permitting
requirements once the final construction and design details are available to provide more
detailed requirements.

5.4 Service Trenches

It is anticipated that only shallow service trenches will be required for the development. Trench
excavations should follow the recommendations of Section 5.2 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 5.5 of this report.

5.5 Material Reuse, Backfill and Compaction

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.
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If consideration is 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. If cobble and boulder content
exceed this limit, the material 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 5.1 (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.

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.

5.6 Frost Considerations

Based on OPSD 3090.101, the frost penetration depth for the Site area is 1.6 m below final
exterior grades, unless foundation elements extend to the bedrock surface. 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.

5.7 Seismic Site Class

The Ontario Building Code specifies that structures should be designed to withstand forces due
to earthquakes. For the purpose of earthquake design, the information relevant to the
geotechnical conditions at a site is attributed by the “Site Class.’ Based on the explored soil
properties and in accordance with Table 4.1.8.4.A of the Building Code (2006), it is recommended
that Site Class ‘B’ (rock) be applied for the current design. Analysis of shear waves may be required
to justify increases in Site Class designation under the Code.
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5.8 Foundation Design

It is understood that basements are proposed for the residential developments at the Site. Based
on borehole data the basement foundations will be founded on limestone bedrock or sand and
gravel. For preliminary design a design bearing pressure of 750 kilopascals (kPa) (SLS) or 1,125 kPa
(ULS) may be assumed for foundations extending to bedrock, and a bearing pressure of 225 kPa
(ULS) or 150 kPa (SLS) for foundations on sand and gravel. Field confirmation of the allowable
bearing capacity is required by the Geotechnical Engineer or qualified staff working under the
supervision of the Geotechnical Engineer during construction.

5.9 Soil Retaining Structures

The lateral earth pressures acting on the rigid walls of the buried structures or retaining walls
within the overburden over the groundwater table may be calculated from the following
expression.

P = Ki(yih 1+ q)
Where:

o P =lateral earth pressure acting at depth h in kPa
o K= earth pressure coefficient for overburden soils = 0.55; for granular fills = 0.50
o yi = bulk unit weight of overburden soils = 17.0 kN/m?, granular fills = 22.5 kN/m?
o hy=depth to point of interest in overburden in metres
o Q= equivalent value of surcharge on the ground surface in kPa
The above expression assumes that the well point system or perimeter drainage system prevents

the build-up of any hydrostatic pressure behind the wall. If groundwater is not drained, then rigid
walls should be designed for hydrostatic pressure.

5.10 Access Road and Parking Lot Design

It is assumed that the majority of traffic will consist of light duty vehicles for the design of the
internal roadway within the development and the roadway is to be considered a local roadway
classification in accordance with the City of Kawartha Lakes design standards. Provided that
preparation of the Site is completed in accordance with recommendations stated above, the
following minimum pavement structure should be suitable for the proposed asphalt construction,
as per the City of Kawartha Lakes - Design Guidelines and Standard Drawings, Dated 2004
(Revised 2010):

5.10.1 Local Roadway
o 40 mm minimum OPSS HL4 (SP 12.5) Surface Course Compacted to 92.5% to 97.5% MRD;
o 50 mm minimum OPSS HL8 (SP 19) Base Course Compacted to 92.5% to 97.5% MRD;
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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.

5.10.2 Driveways
o 50 mm minimum OPSS HL3 (SP 12.5) Surface Course Compacted to 92.5% to 97.5% MRD; 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.

511 Sewage Servicing Capabilities

An attempt was made to identify the constraints in developing sewage servicing capabilities for
the project, such as environmental, terrain hydrogeological analysis, stratigraphy etc.

In general, the study area is sloping southward. The highest ground elevation within the project
area is varying between EL284m and EL290m, with a general slope towards the south. No
municipal water well is identified in the proximity of the project limit. However, multiple private
wells in the region are identified which require enough protection from the proposed septic
system.

The project area is surrounded by thick vegetation which has potential for environmentally
sensitive species. More specific arborist and ecology study is recommended prior to initiating the
construction work.

Stratigraphically, the soil is comprised of topsoil up to 0.8 m, underlain by sand and gravel between
2 m from the northeast to around 5 m in southwest. A bedrock comprise of limestone is
encountered between 2 mBGS and 5 mBGS, within the project area. Based on the stratigraphic
information, it is assumed that septic system will be rest on or close to the bedrock above the
regional static groundwater level.

A flood plain study was performed using available floodplain mapping study. The Timmins storm
with a total rainfall of 193 mm is identified as the regional storm event for this part of Ontario. A
closest available ‘Technical Report’ on ‘Flood Plain Mapping Study Bobcaygeon Tributary’ dated
July 2019, performed by Kawartha Conservation is reviewed to identify potential flooding hazards
and impact on Sewage Servicing capabilities for the project. As indicated in the report, most of the
watershed flows in the west channel, originating in the rolling farmland northwest of the
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intersection of County Road 49 and Anderson Road. Flood Plain Mapping Study report is
identifying the 6-hour SCS storm as the highest peak flow for the 100-year event.

Based on reviewed information and hydrogeological properties identified during recent study
within the project area, it is our understanding that there will not be any impact on regional
hydrogeology due to proposed project at County Road 49, Trent Lakes, County of
Peterborough, ON.

512 Low Impact Development

Low Impact Development (LID) design is aimed at maintaining natural or predevelopment
hydrologic conditions, including minimizing the volume of runoff produced at the site. There are
several LID practices that can be implemented at site (i.e. rainwater harvesting, infiltration
trenches, bioretention, etc.). It is understood that the LID features at the site have yet to be
finalized. As it relates to the current scope of work, PRI has characterized the site soils, and
provided infiltration rates as input into LID design. These rates are summarized as follows:

o Sand and Gravel = 12 to 30 mm/hr

Appropriate safety factors for calculating design infiltration rates should be considered. The
current scope of work did not include an assessment of infiltration of the underlying bedrock.
Bedrock onsite was noted to be approximately 2.0 mBGS and should be considered an
impermeable layer, and infiltration would not be feasible in this material. The designer should
consider the depth to bedrock in the applicable LID design.

If more accurate infiltration rates are required to support design, an in-situ test should be
completed at site.

5.13 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. Inspection and testing services should include verification of subgrade soil and bedrock
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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6 Construction 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 developed and authorized by the Client. While
we believe the test pit 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.

e i

Alaa Alborno Vikki Gledhill, P.Eng.
Project Coordinator Geotechnical Engineer
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L
B ZaN

Praharsh Dhyani, M.Sc., P.Geo, QP
Program Manager - Environmental
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