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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. has been retained by Nottawa Limited Partnership to complete a
Servicing Implementation Report and accompanying design drawings to support the detailed design
for Phase 1 of the proposed development located at 3977 and 4013 County Road 124 in the
Community of Noftawa. The proposed development will herein be referred to as the Subject
Development/Subject Lands.

The Subject Lands are approximately 89 ha and are located in the southern quadrant of the existing
Community of Nottawa. The Subject Lands are bound by County Road 124 to the west, the existing
McKean Subdivision and Noftawa Elementary School to the north and agricultural fields to the east
and south. The property is legally described as Part of Lots 34 and 35, Concession 8 (Geographic
Township of Nottawasaga), Township of Clearview, County of Simcoe.

Please refer to Figure 1 for the Site Location Plan.

The Subject Lands were Draft Plan Approved in April of 2011. The elements of the Draft Plan (MHBC,
March 2011) include single detached, condominium and mixed-use residential units, as well as a series
of intferconnected roadways, open space and park blocks, a stormwater management facility and
a greenway drainage system featuring a network of trails. Phase 1 of the proposed development
includes 118 single detached units, the stormwater management facility, and a portion of the
greenway drainage system. It should be noted that of the 89 ha, approximately 52 ha are located
within the existing urban seftlement area boundary for Nottawa. The remaining lands (approximately
37 ha) are located east of the settlement area boundary. Save and except for a porfion of the
stformwater management block, no development has been proposed outside of the settflement
boundary.

The proposed Draft Plan has been included as Figure 2.

The civil works of the Subject Development have been designed with consideration given to the
servicing and stormwater management requirements of future phases. As such, infrastructure has
been designed to accommodate subsequent phases of the development.

C.F. Crozier & Associates is part of a team of consultants providing support for this development. Other
members of the consulting team include:

e Celeste Phillips Planning Inc. (Planning)

e Azimuth Environmental Consulting (Ecology and Natural Heritage)

e Cambium (Geotechnical)

e Crozier (Civil, Transportation, Hydrogeological)

These consultants have prepared studies/ plans to support the planning application. This report
prepared by Crozier should be read in conjunction with the work of the other team members.

2.0 SITE DESCRIPTION

The urban settlement area boundary for the Village of Nottawa is located approximately 125 m east
of the eastern limits of the McKean Subdivision and divides the site into two parcels. East (outside) of
the settlement boundary is a mixture of agricultural fields and vegetated areas (approximately 37 ha).
As mentioned above, no development is proposed outside of the settlement boundary except for a
portion of the stormwater management facility.

Page 1 of 10
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West (inside) of the seftlement boundary is a mixture of agricultural fields (approximately 52 ha)
Several hedgerows separate agricultural fields in an east-west direction. Two residences exist on the
western edge of the site adjacent to County Road 124. Additionally, an existing self storage business,
locally known as ‘Smart’s Storage’ is located at the northwest corner of the site and has frontage onto
County Road 124.

There are two (2) existing fributaries of the Batteaux Creek which traverse the Subject Lands in a north-
easterly direction, converging infto a watercourse. Along the northern property line, the existing
watercourse has been re-channelized into a well-defined frapezoidal channel ditch which follows
along the eastern and southern limits of the McKean Subdivision. East of the McKean Subdivision, the
watercourse continues northeast, eventually merging with Batteaux River, before discharging to
Georgian Bay. It should also be noted that in the northwest quadrant of the site, there is an existing,
offline, manmade pond.

A Geotechnical Investigation was completed by Cambium Inc. in November of 2023 for the site. The
field work for the investigation was completed in April of 2022. As part of the investigation, twenty (20)
boreholes were advanced across the site. Monitoring wells were installed in seven (7) of the 20
boreholes to monitor groundwater levels. The results of the investigation found that the site is underlain
by interlayered deposits of silty clay to clayey silt and silty clay to clayey silt till. Localized deposits of
silty sand were also found. Groundwater levels were measured on two separate occasions in May
and June of 2022. Groundwater was found between 0.10 m and 1.11 m below surface. On-site soils
are classified as sandy loams of the Tioga, Edenvale, and Granby Series. These soils are generally
considered as Hydrologic Soil Groups A and B and range from well to poorly drained. It should be
noted that in the borehole/monitoring well adjacent to the stormwater management facility,
groundwater was found above existing ground surface, indicative of artesian conditions. The reader
is directed to the Geotechnical Exploration (Cambium, 2023) provided in Appendix A for further
information.

3.0 BACKGROUND

This investigation has been based on pre-consultation meetings and discussions as well as review of
material acquired from the Township of Clearview. In addition, several documents/plans were
reviewed during this engineering assessment. They include:

e Long Term Water Supply for Clearview, Schedule B Municipal Class EA (Burnside, February
2008)

e Natural Hazards Technical Guide (Nottawasaga Valley Conservation Authority, December
2013)

e Township of Clearview Engineering Standards (Township of Clearview, 2016)

¢ Master Servicing Plan for Water and Sanitary Sewer System (XCG Consulting, 2017)

e Geotechnical Exploration (Cambium, 2023)

e 2022 Annual Wastewater Performance Report (Town of Collingwood, 2023)

e Hydrogeological Report (Crozier, February 2024)

o Stormwater Management Implementation Report (Crozier, 2024)

o Traffic Impact Study (Crozier, 2024)

e Noftawa 2023 Drinking Water Compliance Report (Township of Clearview, 2024)

e Semi-Annual Water and Wastewater Uncommitted Hydraulic Reserve Capacity Update Staff
Report PW2024-05 (Town of Collingwood, 2024)
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4.0 ROAD STANDARD

Access to the Subject Development will be provided via two connections to County Road 124, one
connection to Blackburn Avenue, and one connection to Wagner Road. As part of Phase 1 of the
development, the southern connection to County Road 124, connection to Wagner Road, and
connection to Blackburn Avenue will be designed and built fo access the development.

Within the Subject Development, there are five east-west roadways: Street A, Street B, Street D, Street
E, and Street F. The six north-south roadways are Street A, Street B, Street C, Street D, Street E, and
Street G, in addition o an extension of the existing Wagner Road. The proposed Street A connects
the subdivision to Blackburn Avenue and to County Road 124, while Street B connects Street A to
Wagner Road and County Road 124. Streets A — G will have a 20.0 m public ROW width, excepft for
the initial section of Street A that meets with County Road 124. This initial section of Street A will be a
26.0 m public ROW and will be constructed according to the Township of Clearview Engineering
Standards (2016). Street A, Street F, Street E, and a portion of Street B will be designed and built as part
of Phase 1.

Please refer to the Traffic Impact Study (Crozier, April 2024), submitted under separate cover, which
identifies future operating conditions of the boundary road network surrounding the development.

5.0 GRADING

The site grading will be influenced by the existing and proposed drainage systems within the Subject
Development. Grading will fie into the existing elevations along the property limits, match the pre-
development overland stormwater flow patterns where possible, and provide sufficient cover for the
proposed water, sanitary and storm servicing, and required groundwater separation.

The road network will have curb and gutter throughout and will be designed in accordance with
Township of Clearview Engineering Standards. Grading of roadways will be completed to ensure no
flooding of private property or depths greater than 0.30 m occur during storm events up to and
including the 100-year storm event; this is fo ensure safe access and egress is provided.

For detailed grading of the Subject Development, refer to Drawings C102A-G.

6.0 SANITARY SERVICING

6.1 Proposed External Sanitary Servicing Strategy

The wastewater from the Subject Development will discharge to a proposed external frunk sanitary
sewer that will convey flow to existing sanitary Town of Collingwood collection infrastructure at Sixth
Line and Sandford Fleming Drive. From the Sixth Line and Sandford Fleming Drive connection point
wastewater is conveyed fo the St. Clair sewage pump statfion (SPS) and pumped via forcemain to
the gravity sewer on Side Launch Way and conveyed into the Collingwood Water Pollution Control
Plant (WPCP). Sections 6.1.1 through 6.1.4 discuss the external sanitary servicing infrastructure in
more detail.

6.1.1 External Trunk Sanitary Sewer

An external trunk sanitary sewer is proposed to be constructed to service the Subject Development
and, ultimately, the remaining Community of Nottawa. The frunk sanitary sewer will be a 525mm
diameter pipe approximately 5.0 km long starting at the Nottawa Elementary School on Batteaux
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Road and will connect the future Community of Nottawa and existing Town of Collingwood
wastewater collection systems.

The trunk sewer will start at the Nottawa Elementary School and extend east along Batteaux Road
and north along Sixth Concession across Township boundaries at Poplar Sideroad, continuing north
along Sixth Line. The trunk sewer will discharge to the existing Town of Collingwood sanitary sewer
network at the intersection of Sandford Fleming Drive and Sixth Line. From this connection, the
wastewater is conveyed via gravity sewer to the existing St. Clair SPS. Refer to Figure 3 for the
proposed external sanitary servicing route.

Additional information regarding the external frunk sanitary sewer can be found in the Nottawa
Trunk Sanitary Servicing Technical Memorandum (Crozier, February 2024), included as Appendix B.

6.1.2 St. Clair Pumping Station

There is an existing sanitary pumping station (SPS) on St. Clair Street in the Town of Collingwood. The
SPS consists of two (2) wet wells (wet well #1 —4.8m x 3.7m, wet well #2 — 4.3m x 2.4m) with two pumps
(one duty, one standby) each with a capacity of 155 L/s at a TDH of 15.8 m. The SPS discharges to a
3.0 km long 450mm diameter forcemain along St. Clair, Highway 26, Pretty River Parkway, and Huron
Street, connecting to the Collingwood WPCP. The St. Clair SPS has a total capacity of 310 L/s and a
firm capacity of 155 L/s. Per Appendix D1 — Background Data Review and Analysis Technical
Memorandum (XCG Consultants, 2017), in 2016, the average daily flow of wastewater to the St. Clair
SPS was 30.9 L/s, with a peak day flow of 91.7 L/s. Refer to Appendix C for background information
pertaining to the configuration, capacity, and usage of the St. Clair SPS.

6.1.3 Side Launch Way Gravity Sewer

The Side Launch Way gravity sewer is the last leg of conveyance for the wastewater coming from
Nottawa and will connect the St. Clair SPS forcemain to the WWTP. Assessment of this sewer’s
capacity is fo be analyzed in subsequent submissions upon receipt of the Town of Collingwood’s
wastewater model information.

6.1.4 Colingwood Water Pollution Conftrol Plant (WPCP)

Wastewater tfreatment for the Subject Development is proposed to be provided by the Town of
Collingwood Water Pollution Confrol Plant (WPCP). Wastewater from the Subject Lands is proposed
to be collected and conveyed to the WPCP via a network of proposed and existing gravity sanitary
sewers and forcemains as described in the previous sections. Per the Town of Collingwood’s 2022
Annual Wastewater Performance Report, the WPCP has a rated capacity of 24,548 m3/d.

Per the Town of Collingwood’s Semi-Annual Water and Wastewater Uncommitted Hydraulic Reserve
Capacity update from March 4, 2024 (Staff Report PW2024-05) the WPCP is currently operating at an
average daily flow of 20,561 m3/day, or 84% of its capacity (Town of Collingwood, 2024). Therefore,
there is an approximate reserve capacity at 16% of the rated capacity, or 3,987 m3/d. Refer to
Appendix C for the excerpt from the Town of Collingwood Staff Report PW2024-05.

6.2 Proposed Internal Sanitary Servicing Strategy

As part of Phase 1, 200mm - 375mm diameter gravity sanitary sewers are proposed to collect
wastewater from the proposed residential and commercial developments. Various sanitary plugs are
included along the gravity sanitary sewer network to accommodate future Phases 2 — 6 and other

potential development. The gravity sewer is proposed to discharge to a municipally-owned lift station
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near SAMH1-14 in the southeast corner of the intersection of Street A and Sireet E. The station will lift
wastewater collected from parts of the proposed development and lift it into a higher elevation sewer
east of the Street A and Street E intersection of the before contfinuing via gravity through the rest of
the Subject Development. Refer to Drawings C108 A-C for the sanitary drainage plan and Appendix
D for the Sanitary Sewer Design Sheet.

Wastewater from the Subject Development will be connected to the Nottawa trunk sewer discussed
in section 6.1.1 via a 375mm diameter gravity sanitary sewer extending north from the Subject
Development adjacent to the proposed SWM facility, and north within a proposed easement through
the Nottawa Elementary School lands to Batteaux Road.

During Phase 1, it is anticipated that the average daily flow to the Collingwood WPCP will be 121
m3/d (which includes residential average daily flow and 1&l/extraneous flows). This represents
approximately 3% of the remaining 3,987 m3/d capacity at the WPCP, reducing remaining reserve
capacity to 3,866 m3/d.

To calculate the sanitary demand of Phase 1, Phases 2-6, and the potential Future Development,
sanitary design criteria must be used. Table 1A below shows the sanitary design criteria per Town of
Collingwood standards, this is used to determine the required wastewater capacity at the
Collingwood WPCP, Side Launch Way Sewer, and St. Clair SPS.

Table 1A: Sanitary Design Criteria — Town of Collingwood

Criteria Standard
Average Flow Rate (L/cap/day)! 260
Infiliration (L/cap/day)! 90
Peaking Factor (Harmon Formula) 3.50

2.9 - Single Detached
2.4 — Townhouse

1.02

Residential Density (PPU)!

Equivalent Single Detached Unit
(SDU) (m3/day)!
I per Town of Collingwood Staff Report PW2024-05

To determine the sizing of sanitary sewer infrastructure proposed to support the Subject
Development within the Township of Clearview, the Township of Clearview Engineering Standards
were used, as shown below in Table 1B.

Table 1B: Sanitary Design Criteria — Township of Clearview

Criteria Standard
Average Flow Rate (L/cap/day) 450
Infiltration (L/s/ha) 0.23
Peaking Factor (Harmon Formula) 3.50
. . . 3.05 - Single Detached
Residential Density (PPU) 5 44 — Townhouse

Average daily flows and reserve capacities for Phase 1, Phases 2 — 6 and the potential future
development are presented in Table 2A and Table 2B, with Phases 2 — 6 and the potential future
development being subject to future Site Plan Approvals. By using the criteria from Table 1A above,
the sanitary demands for the Subject Development were calculated below in Table 2A.
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Table 2A: Sanitary Capacity Table - Town of Collingwood

Description (mil;:;;y) SDUs
Available Capacity! (1) 24,548 24,066
Average Daily Flow (ADF) (2) 20,561 20,157
Uncommitted Hydraulic Reserve Capacity (1) - (2) 3.987 3,908
Phase 1 ADF (3) 121 119
Phases 2-6 ADF? (4) 391 384
Future Development ADF2 (5) 289 284
Reserve Capacity (after Phase 1 buildout) (1) = (2) - (3) 3.866 3,790
Reserve Capacity (after Phases 1-6 buildout) 2 (1) = (2) - (3) - (4) 3.475 3,407
Reserve Capacity (after Phases 1-6 buildout and Future Development) 2
(1)-(2)-(3)-(4) - (5) 3,185 3,122

1 From 2022 Annual Wastewater Performance Report (Town of Collingwood, 2023)

2 Subject to future Site Plan Approvals

By using the criteria from Table 1B above, the sanitary demands for the Subject Development were

calculated below in Table 2B.

Table 2B: Sanitary Capacity Table — Township of Clearview

Description e
P (m3/day)

Available Capacity! (1) 24,548
Average Daily Flow (ADF) (2) 20,561
Uncommitted Hydraulic Reserve Capacity (1) - (2) 3,987
Phase 1 ADF (3) 429
Phases 2-6 ADF? (4) 1,014
Future Development ADFZ2 (5) 986
Reserve Capacity (including Phase 1 buildout) (1) - (2) - (3) 3,558
Reserve Capacity (including Phases 1-6 buildout) 2 (1) = (2) - (3) - (4) 2,544
Reserve Capacity (including Phases 1-6 buildout and Future Development) 2 (1) - | 557
(2-(3)-(4)-(5 ’

! From 2022 Annual Wastewater Performance Report (Town of Collingwood, 2023)

2 Subject to future Site Plan Approvals

For the sanitary demand calculations for both Town of Collingwood and Township of Clearview

Engineering Standards, refer to Appendix E.
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6.2.1 Internal Lift Station Block

The proposed lift station will be located within a dedicated block located at in the southeast corner
of the Street A and E intersection. It will be a municipally-owned station with a wet well configuration
complete with a valve chamber. Detailed engineering design and capacity calculations for this lift
station will be provided with future submissions submitted under separate cover.

7.0 Water Servicing
7.1 Existing Water Infrastructure

The community of Nottawa is primarily serviced by privately owned wells, excluding the McKean
Subdivision, which is serviced by a municipal groundwater fed system. The McKean system is
comprised of three (3) wells, a 388 m3 two-celled underground concrete reservoir, and
freatment/pumping station building. The wells, reservoir and treatment building are all located
between McKean Boulevard, Wagner Road, and Blackburn Ave. The current McKean Water System
has a rated capacity of 1,055 m3/d. The 3-year historical maximum day demand (MDD) for the system
was 478 m3/d. Thus, the calculated reserve capacity of the McKean Water System is 577 m3/day
(Township of Clearview, 2008).

Crozier was retained by Nottawa Limited Partnership to complete a municipal well investigation to
evaluate the feasibility of expanding the existing McKean Water System to service the Subject
Development. Upon completion of this investigation, results showed that expansion of the McKean
Water System to service the Subject Lands is feasible. A preferred well, based on performance and
location (PW1-23) was determined to meet the water quality and quantity requirements for the
Subject Development. For further information regarding the groundwater conditions on-site, the
reader is directed to the Hydrogeological Investigation (Crozier, April 2024), provided under separate
cover.

7.2 Proposed Water Servicing Strategy

The proposed water servicing solution for the Subject Development will be to connect to the existing
McKean Water System at two locations: on Wagner Road at Blackburn Avenue, and where Blackburn
Avenue meets the proposed Street A. To service the Subject Development, the municipal
groundwater system will be expanded using the newly constructed well (PW1-23) and an approved
expansion strategy to the McKean Water System, detailed engineering design and specifications will
be provided for review under separate cover as part of a future submission.

7.2.1 Additional Well (PW1-23) Summary Report

A hydrogeological report was prepared by Crozier (February 2024) to summarize the findings
regarding the proposed new well (PW1-23) to service the Subject Development. PW1-23 can produce
water at a rate of 25 L/s (2,160 m3/d) without negatively impacting adjacent municipal and private
domestic wells. Refer to the Hydrogeological Report (Crozier, April 2024) submitted under separate
cover.

7.2.2 Water Demands

Water demands for the Subject Development have been estimated in conjunction with Township of
Clearview standards that concur with Table 3-1 of the Ministry of Environment, Conservation and Parks
(MECP) Design Guidelines for Drinking Water Systems. Applicable design criteriac have been
summarized in Table 3 below.
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Table 3: Watermain Design Criteria — Township of Clearview

Criteria Standard
Average Flow Rate (L/cap/day) 450
Maximum Day/Peak Hour Factors 2.50/3.75

3.05 - Single Detached

Residential Density (PPU) 2 44 — Townhouse

By using the criteria from Table 3 above, the water demands for the Subject Development were
calculated below in Table 4.

Table 4: Water Capacity Table

Description Flow (m3/day)

Firm Capacity of Existing Wells' (1) 1055
McKean Subdivision 3-year Historical Total Maximum Day Demand (MDD)2 (2) 478
Reserve Capacity of Existing Wells2 (3) 577
Capacity of Proposed New Well (PW1-23) (4) 2160
Available Capacity (1) + (4) 3215
Reserve Capacity (3) + (4) 2737
Phase 1 MDD (5) 408
Phases 2 - 6 MDD (6) 1299
Future Development MDD (7) 978
Reserve Capacity (after Phase 1 buildout) (3) + (4) - (5) 2329
Reserve Capacity (after Phases 1 — 6 buildout) (3) + (4) - (5) - (6) 1029
Reserve Capacity (after Phases 1 — 6 buildout and Future Development) 59
B +@)-(5)-(6)-(7)

1 per Nottawa 2023 Drinking Water Compliance Report (Township of Clearview, 2024)
2 per Long Term Water Supply for Clearview Schedule B Municipal Class EA (Burnside, 2008)

The following water demands have been calculated for the Subject Development per Township of
Clearview standards identified above:

e Average Daily Demand (ADD) — 14.3 L/s
e Max Daily Demand (MDD) —35.6 L/s
e Peak Hour Demand (PHD) - 53.5 L/s

Refer to Appendix F for the water demand calculations.
Note that the Firm Capacity is determined by the Township of Clearview and may impact the
allowable capacity of the new proposed well. Allowable capacities are imposed on the drinking

water system by several legal instruments issued by the Ministry of Environment, Conservation and
Parks (MECP).
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7.2.3 Fire Flow Estimate

Per the Township of Clearview Standards, the Water Supply for Fire Protection, A Guide to
Recommend Practice (Fire Underwriters Survey (FUS), 2020) is used to estimate fire flows for the Subject
Development. Estimated flows are based on building floor area, construction type and structure
exposure distance. The floor area and separation distances between buildings for the fire flow
calculations were calculated using the maximum lot coverage and minimum front, side, and rear
yard setback distances, respectively, identified in the zoning by-law.

Fire flow calculations have been provided in Appendix F. The required fire flow is 168.6 L/s (133 L/s +
35.6 L/s) Hydrant flow testing will be completed, when possible, to confirm that fire flows can be
sufficiently accommodated.

8.0 Utilities

The Subject Development will be serviced with natural gas, telephone, cable TV and hydro. The
design of such utilities will be coordinated with the local utility companies servicing the Township of
Clearview. Utilities are proposed to follow the alignment of the internal road network, with individual
service connections to each lot. Composite ufility plans will be completed in the future to show the
design and layout of utilifies throughout the Subject Development.

9.0 Erosion & Sediment Controls

Erosion and sediment confrols will be installed prior fo the commencement of any earthworks and
mainfained throughout until the Subject Lands are stabilized or as directed by the Engineer and/or
Town. Controls are to be inspected regularly, after each significant rainfall, and maintained in proper
working condifion. Erosion and sediment controls measures to be considered include, but are not
limited to, the following:

o Silt Fence
Silt fence will be installed where required to intercept sheet flow. Heavy duty silt fence will be located
around the perimeter of the work zone limifs. It should be noted that additional silt fencing may be
added based on field decisions by the Site Engineer and Owner prior to, during and following
construction.

¢ Mud Mat

Mud mat will be installed at the main access point to the Subject Lands along County Road 124 to
reduce the amount of mud fracking onto existing paved roadways during site servicing operations.

e Flow Check Dams
Temporary check dams will be utilized on site to prevent any silt migration off site during and after
construction activities. These dams will promote settling of suspended solids and will reduce flow
velocities. Sediment accumulation will be monitored and removed as necessary.

e Dust Suppression

During earthwork activities, the Contractor will ensure that measures for dust suppression are provided
as required, such as the application of water or lime.
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e Sediment Basin

The SWM Facility will be used as the sediment basin, capturing sediment from runoff, and mitigating
the deposition of siltation in the watercourse downstream of the SWM Facility.

Refer to Drawings C104A - 104B for relevant erosion and sediment control plan drawings.

10.0 Conclusions & Recommendations

Based on the foregoing, we conclude that the proposed development can be adequately
serviced.

1. Access to Phase 1 of the Subject Development will be provided via connections from
County Road 124, Wagner Road, and Blackburn Avenue. Municipal roads will be designed in
accordance with Township of Clearview Engineering Standards. Internal roads within future
phases of the development will be subject to approved designs submitted under separate
cover.

2. Wastewater from the Subject Development is proposed to be serviced via an internal gravity
sanitary system, lift station, external frunk sanitary sewer, St. Clair SPS, and treated at the
Collingwood WPCP.

3. Internal watermain will follow the alignment of the internal road network complete with all
valving, appurtenances, and hydrants fo meet Township of Clearview Engineering
Standards. The proposed watermain will connect into the McKean Water System,
incorporating the installation and use of a new municipal well.

4. Utilities are available to service the Subject Development.

5. FErosion and sediment conftrols will be specified to ensure effective prevention and control of
sediment from migrating into nearby swales, ditches, and watercourses.

Respectfully submitted,

C.F. CROLZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
2
A N
Justin L'Abbe, P.Eng. David Kovacs, M.A.Sc.
Project Manager Engineering Intern
Kaj

JA\ 1900\ 1953-Georgian Communities\6040_Nottawa Development\Reports\ 1st Submission Detailed Design\Servicing
Implementation Report\2024.04.23_Servicing Implementation Report.docx
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1.0 Introduction

Cambium Inc. (Cambium) has been retained by Georgian Communities (the “Client”/ “Georgian”) to
provide geotechnical consulting services in support of the design of the proposed residential
development to be located at 3977 & 4013 County Road 124 and Parts of Lots 34 & 35,
Concession 8 (the “Site”) in Nottawa, Township of Clearview, Ontario. The location of the project is
shown on the Site Location Plan, Figure 1 attached. The terms of reference for the geotechnical
consulting services were included in Cambium’s proposal No. 14768-P, dated March 14, 2022.
Authorization to proceed with the investigation was received in the form of the signed proposal from
the Client on March 15, 2022.

The purpose of the field work and testing was to obtain information on the general subsurface soil
and groundwater conditions at the site by means of a limited number of boreholes and laboratory
tests. Based on an interpretation of the data available for this site, this report provides engineering
comments, recommendations, and parameters for the geotechnical design aspects of the project,
including selected construction considerations which could influence design decisions. It should be
noted that this report addresses only the geotechnical (physical) aspects of the subsurface
conditions at the site. The geo-environmental (chemical) aspects, including the consequences of
possible surface and/or subsurface contamination resulting from previous activities or uses of the
site and/or resulting from the introduction onto the site of materials from off-site sources, are

beyond the terms of reference for this assignment and are not addressed herein.

This report provides the results of the geotechnical exploration and testing and should be read in
conjunction with the “Standard Limitations” in Section 9.0 which forms an integral part of this
document. The reader’s attention is specifically drawn to this information, as it is essential for the
proper use and interpretation of this report. The data, interpretations and recommendations
contained in this report pertain to a specific project as described in the report and are not
applicable to any other project or site location. If the project is modified in concept, location, or
elevation, or if the project is not initiated within eighteen months of the date of the report, Cambium

should be given an opportunity to confirm that the recommendations in this report are still valid.
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It is noted that Crozier Consulting Engineers (Crozier) were retained by the Client to carry out a
hydrogeological assessment concurrently with our geotechnical study. It is recommended that
Cambium review the final Crozier hydrogeological assessment report to make sure our report and

recommendations are still relevant based on Crozier’s findings.
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2.0 Site and Project Description

The site is located northeast of Sideroad 33 & 34 Nottawasaga and County Road 124 at 3977 &
4013 County Road 124 and Parts of Lots 34 & 35, Concession 8 in Nottawa, Township of
Clearview, Ontario, as shown on the Borehole Location Plan, Figure 2 attached. The site is
bordered by County Road 124 on the west, residential houses on the north, agriculture lands to the
south and agricultural and forested areas on the east side. The L-shaped 90-hectare site is
currently occupied by a single storey commercial building located in the northwest corner of the
site. The remainder of the site is used for agricultural purposes with wooded areas along the
eastern boundary. The topographic survey of the site provided by the client generally indicates that
the site is flat with elevations ranging from about 219 metres above sea level (masl) to 217 masl
from east to west. The northeastern section of the site, east of the existing residential area, has

elevations ranging from about 214 masl to 217 masil.

At the time of preparing this report, the conceptual information available for the proposed
development indicated that the northwestern corner of the site will be a farmer’s market and retail /
commercial buildings. The majority of the site will be occupied by townhouse, semi-detached and

detached houses with a park in the central area.

The eastern portion of the site, east of the existing residential area, will be divided into two distinct
areas. The southern portion will be occupied by larger rural detached lots with the central area
dedicated to open space. The northern portion will be used for a stormwater management facility
with the stormwater management pond located along the west boundary, but the majority of the

area will be open space.
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3.0 Methodology

The geotechnical field investigation for this current assignment was carried out from April 4 to 8,
2022, during which time twenty boreholes (designated as BH101-22 to BH120-22) were advanced
at the site. The boreholes for the investigation were drilled using standard track-mounted drill rig

supplied and operated by Walker Drilling of Utopia, Ontario, subcontracted to Cambium.

A summary of the current geotechnical drilling program is presented below in Table 1. The
approximate borehole locations are shown on the Borehole Location Plan, Figure 2, attached. The
results of the subsurface investigation are presented on the Log of Borehole sheets in Appendix A

and the results of geotechnical laboratory testing in Appendix B.
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Table 1 Drilling Program

Ground Surface

Borehole Depth

Borehole ID Elevation (mRel) (mbgs*) Elevation (mRel) Notes
BH101-22 101.9 6.7 95.2
BH102-22 102.0 5.0 97.0
BH103-22 102.4 5.0 97.4 50-mm monitoring well
BH104-22 102.6 6.7 95.9
BH105-22 102.5 5.2 97.3
BH106-22 102.3 6.4 95.9 50-mm monitoring well
BH107-22 100.4 6.5 93.9 50-mm monitoring well
BH108-22 101.4 5.2 96.2
BH109-22 101.4 5.2 96.2
BH110-22 101.9 6.7 95.2 50-mm monitoring well
BH111-22 103.4 6.4 97.0 50-mm monitoring well
BH112-22 103.5 4.9 98.6
BH113-22 102.6 6.7 95.9
BH114-22 102.7 5.2 97.5
BH115-22 102.5 5.2 97.3
BH116-22 102.3 5.2 97.1
BH117-22 102.6 6.7 95.9 50-mm monitoring well
BH118-22 101.8 5.2 96.6
BH119-22 102.4 5.2 97.2
BH120-22 99.3 6.7 92.6 50-mm monitoring well
*metres below ground surface
*elevations provided are relative elevations

Standard Penetration Testing (SPT) and sampling were carried out at regular intervals of depth

the geotechnical boreholes using conventional 38-millimetre (mm) internal diameter split spoon

sampling equipment driven by an automatic hammer in accordance with the SPT procedures
outlined in ASTM International standard D1586: “Standard Test Method for Standard Penetration

in

Test (SPT) and Split-Barrel Sampling of Soils”. The split-spoon samplers used in the investigation

limit the maximum particle size that can be sampled and tested to about 40 mm. Therefore,

particles or objects that may exist within the soils that are larger than this dimension were not

sampled and are not represented in the grain size distributions contained herein. The results of the

field tests (i.e., SPT “N” -values) as presented on the Record of Borehole sheets and in subsequent

sections of this report are the values measured directly in the field and are unfactored.

Cambium Inc.
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The SPT N values are used in this report to assess consistency of cohesive soils and relative
density of non-cohesive materials. Soil samples were collected at approximately 0.75 m intervals

up to a depth of 3.0 mbgs and at 1.5 m intervals thereafter.

Groundwater conditions were noted in the open boreholes during and upon completion of drilling
and monitoring wells were installed in seven boreholes in this investigation (see Table 1, above)
following the completion of drilling to allow for subsequent groundwater measurements and
hydrogeological testing by Crozier. The monitoring wells consisted of a 50-mm diameter PVC riser
pipe, with a slotted screen sealed at a selected depth within the borehole. A sand filter pack
surrounded the screen, and above the screen the borehole and annulus surrounding the riser pipe
were backfilled to the surface with bentonite. The well installation details, and groundwater level
readings are presented on the Record of Borehole sheets in Appendix A. Boreholes without
monitoring wells were backfilled with bentonite and cuttings upon completion in accordance with
the requirements of the Revised Regulations of Ontario (R.R.0.) 1990, Regulation 903 (as

amended) of the Ontario Water Resources Act.

The field work for this investigation was observed by members of Cambium’s technical staff, who
located the boreholes in the field, arranged for the clearance of underground utilities, observed the
borehole drilling, sampling and in situ testing operations, logged the boreholes as well as examined
and took custody of the recovered soil samples. The samples were identified in the field, placed in
appropriate containers, labelled, and transported to our geotechnical laboratory for further visual

examination by the project engineer and for laboratory testing.

Index and classification tests, consisting of water content determinations, gradation analyses and
Atterberg Limits testing, were carried out on selected soil samples and the results are presented in

Appendix B and also on the Log of Borehole sheets in Appendix A.

The ground surface elevations at the borehole locations were measured using a Topcon RTK unit
using a temporary benchmark. The benchmark used was the southeast corner of the electrical
transformer (1783) slab located at 54 Donald Avenue and it was assigned a relative elevation of
100 m. As such, the elevations given on the Log of Borehole sheets and referred to herein should

be considered to be approximate. The borehole locations were referenced to existing prominent
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site features and plotted on the plan provided in the preparation of Figure 2, Borehole Location

Plan. As such, the borehole locations shown on Figure 2 attached should also be considered to be

approximate.

Once a detailed topographic survey is carried out by the Client, the elevations included herein can

be updated based on a geodetic benchmark.
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4.0 Site Geology and Stratigraphy

4.1 Regional Geology

The surficial geology aspects of the general site area were reviewed from the following

publications:

e Chapman, L.J., and Putnam, D.F., 2007, “The Physiography of Southern Ontario”; 4th

Edition, Ontario Geological Survey; and
e The Ontario Geological Survey. 2003. Surficial Geology of Southern Ontario.

Physiographic mapping in the area according to the above-noted reference indicates that the site
lies within the physiographic region of southern Ontario known as the Simcoe Lowlands. The
Simcoe Lowlands occupy an area of about 2,850 square kilometres and consist of the lowlands
bordering the Georgian Bay and Lake Simcoe. The site is within the are of the Simcoe Lowlands
called the Nottawasaga Basin and the lowlands surrounding Lake Simcoe is referred to as the Lake
Simcoe Basin. These two basins are connected at Barrie by a flat-floored valley and by similar
valleys among the upland plateaux farther north. Both the lowlands and transverse valleys were
flooded by Lake Algonquin and are bordered by shorecliffs, beaches and bouldery terraces. Thus,

they are floored by sand, silt, and clay.

The surficial geology mapping indicates that the site lies within a region of coarse-textured
glaciolacustrine deposits of sand, gravel, minor silt, and clay which are foreshore and basinal
deposits. Areas of stone-poor, sandy silt to silty sand-textured till are present along the west and

south boundaries of the site.

The subsurface conditions encountered during the investigation were generally consistent with the

physiographic and surficial geological mapping.
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4.2 Subsurface Conditions

The detailed soil profiles encountered in the boreholes are shown on the attached borehole logs in
Appendix A. Conditions indicated on the borehole logs are for specific locations only and can vary
between and beyond the borehole locations. The soil boundaries indicated on the borehole logs are
inferred from non-continuous sampling and observations during drilling. These boundaries are
intended to reflect approximate transition zones and should not be interpreted as exact planes of
geological change. In addition, the descriptions provided on the borehole logs are inferred from a
variety of factors, including visual observations of the soil samples retrieved, laboratory testing,
measurements prior to and after drilling, and the drilling process itself (such as drilling speed and

shaking/grinding of the augers).

Based on the results of the borehole investigation, subsurface conditions at the Site generally
consist of topsoil overlying near surface disturbed native material (likely from agricultural activities).
The near surface disturbed soil is underlain by interlayered non-cohesive deposits of varying
constituents followed by cohesive deposits silty clay to clayey silty and silty clay to clayey silt till.
Localized deposits of silty sand to sandy silt till were also encountered underlying the non-cohesive
deposits. The non-cohesive deposits consisted of silt to sandy silt, sand to silty sand, sand, and
gravel to gravelly sand. The relative density and consistency of the subsurface conditions on site
are variable and the measured SPT “N”-values do not generally increase with depth but fluctuates

depending on the stratigraphy.

Assessments of organic matter content or other topsoil quality tests were beyond the scope of this

study.

The subsurface soil and groundwater conditions encountered in the boreholes drilled at the site are

described in the following sections.

Please note that:

o Depths given in the table describing the subsurface conditions are measured from ground

surface;
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e The SPT “N”-values given are blows for 0.3 m of penetration unless otherwise indicated;

and

¢ In some boreholes, the presence of cobbles and boulders was inferred within the glacial till

deposits due to rock fragments in the split spoon samples or due to bouncing of the split

spoon during sampling.

A summary of the encountered soil conditions in the northwestern area of the site where the

farmer’s market and retail buildings are proposed is presented below in Table 2. The relevant
boreholes in this area are BH103-22, BH104-22, BH105-22, and BH111-22.

Table 2 Summary of Soil Properties for Northwestern Area of Site

Depth (mbgs)  Elevation (mRel) = gpt «N» Relative Approximate
Stratigraphy Values Density / Water
From To From To Consistency Content (%)
50mm
Topsoil 0 to - - - - - All boreholes
100mm
Non- 101.7
coheswe Fill 0.1 07 102.3 to o 1105 Very loose to 20 to 38
/ Disturbed 103.3 loose
) 102.7
Native
Non- 97.0 .
cohesive 07 3.0to 101.7 to to 11 to 38 Compact to 14 t0 23 Encountered in all
. 5.6 102.7 dense boreholes
Deposits 101.9
Silt 3.0 41 99.4 98.3 14 Compact 19 BH103-22 only
97.4 .
. . . 98.3 25 to Very stiff to BH103-22 and
Sty Clay Tl |41 50" 1 g1019 | & | s0/180mm hard 81015 BH111-22
. 5.6 6.7* 95.9 BH104-22 and
g:gyg'ag’”to and and 9;é°3& & 14 Stiff 1310 18 BH105-22,
ey 4.2 5.2* ’ 97.3 respectively
Mbgs = metres below ground surface
*Borehole termination depth

A summary of the encountered soil conditions in the central area of the site where the residential

buildings are proposed is presented below in Table 3. The relevant boreholes in this area are
BH101-22, BH102-22, BH106-22 to BH108-22, and BH110-22 to BH119-22.

Cambium Inc.
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Table 3 Summary of Soil Properties for Central Area of Site

Depth (mbgs)  Elevation (mRel)  gpT «N» Relative ~ Approximate
Stratigraphy Values Density / Water
From To From To Consistency  Content (%)
Topsoil 0 to - - - - - -
450mm
E;stl.it\L/Jezb(eS(ijlt 0.1to 0.7to 100.2to | 99.6to 210 14 Very loose to 12 to 30 Encountered in all
y 0.5 1.7 103.5 102.7 compact boreholes
Sand)
Compact to .
Non- 0.7to | 15t0 | 996t | 95.9to dense but Encountered in all
cohesive 29 6.7* 102.7 101.9 12 to 47 enerall 9to 22 boreholes except
deposits : : : : 9 Y BH115-22
compact
Encountered in
Loose to BH106-22
Spvsitio | 150 | 2200 | Sl | B30 | pow | EeBL | oz | siorz
' ' ' ' panaalie BH114-22, and
P BH117-22
Encountered in
Stiff to very gmgg:gg
Silty Clay to 0.8 to 1.5 t*o 97.4to 96.2 to 11 t0 23 stiff but 8o 20 BH108-22.
Clayey Silt 4.1 5.2 101.2 100.5 generally BH115-22
very stiff o
BH118-22, and
BH119-22
Encountered in
BH106-22,
. BH107-22
Silty Clay to '
. 15t0 | 2.2t0 96.3 to 93.9to 9to . BH110-22,
Clayey Sil 41 | 67 | 1027 | 1027 | so/0.2 | Stiftohard 71024 BH111-22,
BH112-22
BH115-22 to
BH117-22
Encountered in
. BH101-22,
ggtg'dsasniﬂ © 107t | 21t0 | 93t | 952t0 [, .0 | Compactto 7013 BH113-22,
Till y 5.6 6.7* 101.9 100.5 very dense BH115-22,
BH116-22, and
BH119-22
Mbgs = metres below ground surface
*Borehole termination depth

Please note:

The non-cohesive deposits consist of silty sand to sandy silt, sand, gravelly sand to sand and
gravel. The gravelly silty sand, and sand and gravel deposits were encountered in BH102-22 and
BH115-22.
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A summary of the encountered soil conditions in the northeastern area of the site where the
stormwater management pond is proposed is presented below in Table 4. The relevant boreholes
in this area are BH109-22 and BH120-22.

Table 4 Summary of Soil Properties for Northeastern Area of Site

Depth (mbgs)  Elevation (mRel) = gpt «N” Relative Approximate
Stratigraphy Values Density / Water
From To From To Consistency | Content (%)
38mm
Topsoil 0 and - - - - - -
75mm
Disturbed
native Silty 0.1 0.7 938 19868 | 4445 | Verylooseto | 474,08
101.3 100.7 compact
Sand
Silty Clay 4.1 5.2* 97.3 94.7 26 Very stiff 16 BH109-22
Silty Clay Till 4.1 6.7* 95.2 941 13 & 14 Stiff 11 &14 BH120-22
Mbgs = metres below ground surface
*Borehole termination depth

4.3 Geotechnical Laboratory Testing

The results of Atterberg limits tests carried out on selected soil samples are presented in

Appendix B. A summary of the results is presented below in Table 5

Table 5 Results of Atterberg Limits Testing

Liquid Limit Plastic Limit Plasticity Index
Borehole ID
orehole % % %
BH106-22 5 22.3 15.8 6.5
BH110-22 5 13.9 10.5 34
BH112-22 5 21.6 13.9 7.6

The gradation curves of selected samples are also included in Appendix B.

4.4 Groundwater Conditions

Groundwater level measurements for the current investigation were collected at the Site on May 5
and June 8, 2022. Groundwater level was measured at each well with an electronic water level
tape, which was cleaned between well locations. Table 6, below, summarizes the groundwater level

measurements collected to date.
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Table 6 Groundwater Level Measurements

Water Level
Borehole ID Measurement Date
Depth (mbgs) Elevation (m)
BH103-22 May 5, 2022 0.35 102.01
June 8, 2022 0.80 101.56
BH106-22 May 5, 2022 1.11 101.20
June 8, 2022 0.32 101.99
BH107-22 May 5, 2022 0.10 100.26
June 8, 2022 0.69 99.67
BH110-22 May 5, 2022 0.54 101.39
June 8, 2022 0.89 101.04
BH111-22 May 5, 2022 0.17 103.19
June 8, 2022 0.68 102.68
BH117-22 May 5, 2022 0.40 102.18
June 8, 2022 0.71 101.87
BH120-22 May 5, 2022 -0.74* 100.06
June 8, 2022 -0.40* 99.72

It is noted that water levels in the groundwater monitor in BH120-22 were above the existing
ground surface when measured on May 5 and June 8, 2022, indication artesian conditions. The

monitoring well is located immediately west of the existing stormwater management pond.

The measured groundwater levels reflect the groundwater conditions in the boreholes at the time of
the field work as indicated in the table above. Groundwater levels at the site are anticipated to vary
between and beyond the borehole locations and to fluctuate on a seasonal basis and in response

to significant precipitation or snowmelt events.

As part of Crozier’s hydrogeological assessment, it is understood that the monitoring wells will be

measured frequently as part of a long term groundwater monitoring program, it is recommended
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that Cambium review the final groundwater monitoring data collected by Crozier prior to finalizing

this report as some of our recommendations included within this report may need to be reassessed.
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5.0 Geotechnical Design Considerations

This section of the report provides engineering information and recommendations for the
geotechnical design aspects of the project based on our interpretation of the borehole information,
the laboratory test data and on our understanding of the project requirements. The following
recommendations are provided to assist designers. It is possible that subsurface conditions beyond
the borehole locations may vary from those observed. Recommendations should not be construed
as providing instructions to contractors, who should form their own opinions about site conditions.
Contractors bidding on or undertaking any work at the Site should examine the factual results of the
investigation, satisfy themselves as to the adequacy of the information for construction and make
their own interpretation of the factual data as it affects their proposed construction techniques,
schedule, equipment capabilities, costs, sequencing and the like. If significant variations are found
before or during construction, Cambium should be contacted so that we can reassess our findings,

if necessary.

Cambium will not assume any responsibility for construction-related decisions made by contractors

on the basis of this report.

5.1 General Considerations

At the time of preparing this report, final grading plans and details of the proposed site services
were not available. In addition, it was not known if the proposed commercial buildings, residential
houses, and townhouses will have a basement level. The groundwater conditions at the site varied
from about 0.1 m to 1.1 m below the existing ground surface with groundwater measured above
ground surface in the BH120-22 monitoring well, possibly indicative of artesian groundwater
conditions adjacent to the existing stormwater management pond. Based on these conditions, the

following should be considered:

Conventional spread or strip footings are feasible, but the bearing capacity depends on the
founding depth and location on site. Once grading plans are available, recommendations can be

provided for the founding depths and where higher bearing capacity, if required, is available. In
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addition, excavations for footings, utilities, and basements (if any) will extend below the water table

and may require advance dewatering.

For more heavily loaded structures such as the commercial buildings, higher bearing capacity may
be available depending on the founding depths. Other foundation options besides conventional

footings may also considered if higher bearing capacity than available is required.

If a basement level is being proposed for the buildings, foundation and under slab drainage will

have to be installed and/or the buildings can be designed as fully waterproof/ tanked basements.

5.2 Topsoil Stripping and Reuse

The following geotechnical comments are provided regarding organic and topsoil stripping and

reuse at the site:
Surficial vegetation and topsoil should be stripped from the proposed development area.

Consideration may be given to selective stripping operations, consisting of road allowances, and

building footprints (including driveways).

Outside of road allowances and building footprints, topsoil, if encountered, may be buried and/or
reused as general lot fill to raise grades. The primary factor controlling methane generation is the
organic carbon content of the topsoil. The loss on ignition (LOI) test provides an indication of the
organic carbon content of the sample. If topsoil is to be reused as general lot fill to raise grades,
then LOI testing should be carried out and further recommendations provided by the geotechnical
engineer in regard to the reuse of topsoil and the potential for methane generation. Stripping of
organically stained layers would not be required in any site area from a geotechnical perspective.
However, from a construction viewpoint, it may not be practical (or possible) for the contractor to
distinguish between this zone and the overlying topsoil, if encountered, especially if cuts of less

than 150 mm are required.

Where low organic content topsoil is used as general lot fill, its thickness should be limited to about

1.5 m. The topsoil fill should be placed in maximum 300-mm thick loose lifts and uniformly

Cambium Inc. Page 16



Geotechnical Exploration - Nottawa Lands - 3977 4013 County Road 124 & Parts of Lots 34 & 35, Concession 8, Nottawa,
Township of Clearview

Georgian Communities

Cambium Reference: 14768-001

November 13, 2023

——
CAMBIUM

compacted to at least 95% of standard Proctor maximum dry density (SPMDD). To have any
success in placing topsoil as lot grading fill, it must be placed at or very close to its optimum water
content to achieve workability and adequate compaction, in order to reduce post-construction

settlements and/or lateral movements (e.g. of fences, etc.).

5.3 Site Preparation

We understand that, while final design grades are not yet available, some minor cut and fill site
grading operations will be required to establish final grade levels throughout the site. Fill (mainly
surficial soils disturbed by agricultural activity) soil and materials containing organics were
encountered at most of the borehole locations; topsoil and fill materials are not considered suitable
to provide foundation support for the proposed building foundations, floor slabs, other settlement-
sensitive structures, or engineered fill materials that may be subsequently used to support these
structures. To reduce the potential for differential settlements, all existing topsoil (where present)
and fill materials within the proposed building footprints and paved areas, should be completely
sub-excavated and replaced with approved engineered fill materials, as required (subject to
inspection in the field during construction by Cambium, as discussed later). Any topsoil and
materials with significant quantities of organics and deleterious materials (i.e., construction debris,

etc.) are not appropriate for use as fill.

The exposed subgrades should be proof-rolled and inspected by a qualified geotechnical engineer
prior to placement of any granular fill. Any loose/soft soils identified at the time of proof-rolling that
are unable to uniformly be compacted should be sub-excavated and removed. The excavations
created through the removal of these materials should be backfilled with approved engineered fill

consistent with the recommendations provided below.

Complete removal of any existing septic systems, wells, old foundations, etc. would also be
required as part of the Site redevelopment. The zone of influence of the proposed footings can be
defined as any line drawn from the underside edge of the footing down and away at 45" angles to

the horizontal.

Cambium Inc. Page 17



Geotechnical Exploration - Nottawa Lands - 3977 4013 County Road 124 & Parts of Lots 34 & 35, Concession 8, Nottawa,
Township of Clearview

Georgian Communities

Cambium Reference: 14768-001

November 13, 2023

——
CAMBIUM

Proposed building foundations, floor slabs, pavements or other settlement-sensitive structures may
be supported on approved native undisturbed compact soils that are free of organics and other

deleterious materials or on approved engineered fill materials.

The near surface silty sand to sandy silt soils can become unstable if they are wet or saturated.
Such conditions are common in the spring and late fall. Under these conditions, temporary use of
granular fill, and possible reinforcing geotextiles, may be required to prevent severe rutting on

construction access routes.

5.4 Engineered Fill

Engineered fill may be required to support structural elements such as foundations and / or floor
slabs depending on the extent of existing fill removal or removal of the existing structures on site.

The following is recommended for the construction of engineered fill:

1. Remove any and all existing vegetation, surficial topsoil / organics, organic fills or fills and any

loose/disturbed soils to a competent subgrade for a suitable envelope.

2. The area of the engineered fill should extend horizontally 1 m beyond the outside edge of the
foundations then extend downward at an imaginary 1 horizontal to 1 vertical (H:V) slope to the
competent approved native soil. The exposed edges of the engineered fill should be sloped at a
maximum of 3H:1V to avoid weakening of the engineered fill edges due to slope movement. If fill is
required adjacent to sloped banks (i.e., slope steeper than 3H:1V), the fill shall be placed in stepped

planes to avoid a plane weakness.

3. The subgrade or base of the engineered fill area must be approved by Cambium prior to placement
of any new fill, to ensure that suitability of subgrade condition. The area(s) should then be proof-
rolled in conjunction with an inspection by Cambium to confirm that the exposed soils are native,
undisturbed, and competent, and have been adequately cleaned of ponded water and all disturbed,
loosened, softened, organic and other deleterious material. Some of the localized near-surface
loose/soft soils will also likely need to be removed prior to placement of engineered fill as directed

by Cambium during proof-rolling.

4. Materials for reuse as engineered fill must be approved by Cambium prior to placement. In this

regard, approved disturbed native or the native soil which are near their optimum water contents
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and do not contain topsoil or organics or any other deleterious materials can be reused on Site as
engineered fill. The fill materials disturbed by agricultural activity may contain organic inclusions and
as such must be assessed by Cambium for their suitability for reuse as engineered fill. Should the
fill contain significant organics, these materials should be wasted or reused for landscaping
purposes. The materials for use as engineered fill must be maintained within about 2% of optimum
water content for compaction. Based on the measured natural water contents, most of the native
sandy soils are generally moist to wet and may require drying during engineered fill construction.
Their actual water content will need to be assessed in comparison to the laboratory optimum water

contents for compaction at the time of construction.

5. If native soils from the site are not used as engineered fill, imported material for engineered fill
should consist of clean, non-organic soils, free of chemical contamination or deleterious material.
Imported materials to be used for engineered fill must be approved by Cambium at the source(s),
prior to hauling to the Site. In this regard, imported sandy materials which meet the requirements for
OPSS 1010.MUNI SSM or Granular B material at a moisture content at or near optimum moisture
would be suitable for use as engineered fill. In any event, the approved materials for engineered fill
should be placed in maximum 300 mm thick loose lifts and uniformly compacted to 100% of
SPMDD throughout. Any frost penetration into the fill material must be removed prior to placement

of subsequent lifts of fill and reviewed by Cambium.

6. The engineered fill should be placed at least 600 mm above the elevation of the proposed
underside of footing. The final surface of the engineered fill should be protected as necessary from
construction traffic, ponded water and freezing, and should be sloped to provide positive drainage
for surface water during and following the construction period. During periods of freezing weather,

additional soil cover should be placed above final subgrade to provide frost protection.

7. Due to the potential negative effects of differential settlement between the engineered fill
and the native soils, it is generally not recommended that individual footings be supported
on both engineered fill and on native soils. In addition, differential settlement may occur
between different footings if some of the footings are on native soils and some are on
engineered fill.

8. Full time testing and inspection of the engineered fill will be required for it to be used as a founding

material, as outlined in Section 4.2.2.2 of the Ontario Building Code.
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5.5 Frost Penetration

Based on OPSD3090.101, the maximum frost penetration depth below the surface at the site is
estimated at 1.4 mbgs. Exterior footings for the proposed structures should be situated at or below

this depth for frost penetration or should be appropriately protected.

It is assumed that the pavement structure thickness will be less than 1.4 m, and as a result grading
and drainage are important for good pavement performance and life expectancy. Any services

should be located below this depth or be appropriately insulated.

5.6 Temporary Excavation and Support

As the depths of the proposed underground services have not been finalized at this time, for the
purposes of this report, we have assumed that the service inverts will be up to about 4 m below the
existing surface after grading. Once the actual service invert depths are finalized, the following

comments and recommendations should be reviewed and revised as necessary.

Based on the results of this investigation, the founding soils for the services below frost depth are
likely to be highly variable consisting of compact to dense non-cohesive deposits or stiff to hard

cohesive deposits. The compact to dense non-cohesive deposits or stiff to hard cohesive deposits
are generally considered to be suitable for supporting the pipes, provided the integrity of the base
can be maintained during construction. Where loose non-cohesive deposits are encountered such

as at BH117-22, a thicker bedding layer will be required to support the pipe.

All excavations should be carried out in accordance with the Occupational Health and Safety Act
(OHSA) and Ontario Health and Safety Regulations for Construction Projects (O. Reg 213).
Excavation at this site will extend through the very loose to compact disturbed native soils and into
the underlying loose to dense native deposits. Excavation into the underlying cohesive deposits

which includes the till may occur depending on the excavation depth.

It is anticipated that temporary excavations above the groundwater table level will consist of

conventional temporary open cuts with side slopes not steeper than 3H:1V for Type 4 soils (very

Cambium Inc. Page 20



Geotechnical Exploration - Nottawa Lands - 3977 4013 County Road 124 & Parts of Lots 34 & 35, Concession 8, Nottawa,
Township of Clearview

Georgian Communities

Cambium Reference: 14768-001

November 13, 2023

——
CAMBIUM

loose disturbed native) and 1H:1V for Type 3 soils (loose to compact disturbed native), as
provisionally classified by Ontario Health and Safety Act and Regulations for Construction Projects
(OHSA). For Type 3 soils, the slope should be from the base of the excavation. If excavations will
extend below the measured groundwater elevations, adequate dewatering will be required to
achieve a Type 3 soil classification. Please note that if the excavation extends below the
groundwater table without adequate dewatering, the soil at the face of the excavation would be
classified as Type 4 and a maximum side slope inclination of 3H:1V would be required for OHSA
compliance. Where the side slopes consist of more than one soil type, the soil shall be classified as
the type with the highest number among the types present. Please note that the soil type
classifications indicated above are provisional and are subject to change based on field

observations of the actual conditions at the time of exposure.

Depending upon the construction procedures adopted by the contractor, actual groundwater
seepage conditions, the success of the contractor’s groundwater control methods and weather
conditions at the time of construction, some flattening and/or blanketing of the slopes may be
required. Care should be taken to direct surface runoff away from the open excavations. Stockpiles
of excavated materials should be kept at least the same horizontal distance from the top edge of
the excavation as the depth to not negatively impact excavation slope stability, subject to
confirmation by a geotechnical engineer in the field during construction. Care should also be taken
to avoid overloading of any underground services / structures by stockpiles. Boulders larger than
0.3 m in diameter, if encountered, should be removed from the excavation side slopes for worker

safety.

Where side slopes of excavations are required to be steepened to limit the extent of the excavation,
then some form of trench support system may be required. It must be emphasized that a trench
liner box provides protection for construction personnel but does not provide any lateral support for
the adjacent excavation walls, underground services, or existing structures; trench liner boxes
should only be used after consultation with Cambium. It is imperative that any underground
services or existing structures adjacent to the excavations be accurately located prior to
construction and adequate support provided where required. In addition, steepened excavations
should be left open for as short a duration as possible and completely backfilled at the end of each

working day.
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Conventional hydraulic excavation equipment would be expected to be suitable for excavation in
the overburden soils. The glacial till soils at this site below the non-cohesive deposits are glacially
derived and as such should be expected to contain cobbles and boulders, which could affect
excavations for the buildings and site services. The contractor should be made aware of the

potential presence of cobbles and/or boulders within the overburden soils.

The subsoils (fill and native materials) are generally susceptible to disturbance due to construction
activities, ponded water, potential groundwater seepage and heavy precipitation. Groundwater
seepage into the excavations may also occur from perched groundwater or surface water flow,

particularly following significant periods of precipitation.

5.7 Temporary Groundwater Control

As excavations for the sewers or watermain and structures are expected to extend below the water
table, provisions will be required to maintain sufficiently dry excavations to permit safe working
conditions. In this context, the groundwater level should be drawn down to at least 1 m below the
base of the excavation, prior to the excavations reaching the base level, to reduce the potential for
loosening of the excavation base due to seepage pressures. Further, care should be taken to direct
surface water away from the open excavations. Excavations extending below the groundwater table
through, or in, saturated non-cohesive deposits will require the use of positive dewatering in the

form of perimeter trenching with sumps and pumps, and/or well points, and/or eductors.

Water takings in excess of 50 m3/day are regulated by the (Ministry of the Environment,
Conservation and Parks (MECP). Certain takings of groundwater and storm water for construction
site dewatering purposes with a combined total less than 400 m3/day qualify for self-registration on
the MECP’s Environmental Activity and Sector Registry (“EASR”). Registry on the EASR replaces
the need to obtain a PTTW and a Section 53 approval. A Category 3 PTTW is required where the

proposed water taking is greater than 400 m3®/day.

The dewatering system is the Contractor’s responsibility and the rate and volume required for

dewatering is dependent on the construction methods and staging chosen by the contractor.
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Further, the contractor will be responsible for obtaining any required discharge approvals. The

hydrogeological assessment is being carried out by others.

5.8 Pipe Bedding and Cover

The bedding for the site servicing pipes should be compatible with the type and class of pipe, the
surrounding subsoil and anticipated loading conditions and should be designed in accordance with
Township of Clearview Engineering Standards. The Township of Clearview guideline dated

March 22, 2017, and entitled, “Township of Clearview Engineering Standards” references OPSD
802.010, 802.030 and 802.031 for pipe bedding. Where granular bedding is deemed to be
acceptable, it should consist of at least 150 mm of Granular A or 19-mm crusher run limestone
material. From the springline to 300 mm above the pipe obvert, sand cover may be used. All
bedding and cover materials should be placed in maximum 150-mm thick loose lifts in non-
saturated conditions and should be uniformly compacted to at least 100% of SPMDD. Clear stone
bedding material should not be used in any case for pipe bedding or to stabilize the base since fine
particles from the native deposits could potentially migrate into the voids in the clear stone and

cause loss of pipe support and settlement.

In some areas where poor subgrade soils are encountered, we recommend increasing the bedding
layer thickness, up to 450 mm or more, to provide a flat and stable base for pipe placement. Where
unavoidable disturbance to the subgrade surface does occur, it may be necessary to place a sub-
bedding layer of compacted Granular B, Type Il beneath the Granular A. The requirements for
additional bedding thickness should be determined during construction by the geotechnical

engineer.

5.9 Trench Backfill

The excavated materials from the site will be variable, primarily consisting of silty clay to clayey silt
and silty sand to sandy silt soils. The soils are generally wet of the optimum water content for
compaction. The excavated subsoils at suitable water contents (materials no wetter than about

4% above the optimum water content for compaction) may be reused as backfill provided they are
free of significant amounts of topsoil, organics or other deleterious material and are placed and

compacted as outlined below. All topsoil, if encountered, and organic materials should be wasted or
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used for landscaping purposes. All oversized cobbles and boulders (i.e. greater than 150 mm in
size) should be removed from the backfill. The Township’s engineering standards recommends

Granular B, Type | for backfill of road crossings.

All trench backfill, from the top of the cover material to 1 m below subgrade elevation, should be
placed in maximum 450-mm thick loose lifts and uniformly compacted to at least 98% of the
material’s SPMDD. From 1 m below subgrade to subgrade elevation, the materials should be
placed in maximum 300 mm thick loose lifts and uniformly compacted to at least 98% of the
material’s SPMDD.

Alternatively, if placement water contents at the time of construction are too high, or if there is a
shortage of suitable in situ material, then an approved imported sandy material which meets the
requirements for SSM or Granular B, Type | could be used. It should be placed in loose lift
thicknesses as indicated above and uniformly compacted to at least 98% of SPMDD. Backfilling

operations during cold weather must avoid inclusions of frozen lumps of material, snow, and ice.

Normal post-construction settlement of the compacted trench backfill should be anticipated, with
the majority of such settlement taking place within about 6 months following the completion of
trench backfilling operations. This settlement will be reflected at the ground surface and in pavement
construction areas; it may be compensated for, where necessary, by placing additional granular
material prior to asphalt paving. However, since it is anticipated that the asphalt binder course will
be placed shortly following the completion of trench backfilling operations, any settlement that may be
reflected by subsidence of the surface of the binder asphalt should be compensated for by placing an
additional thickness of binder asphalt or by padding. In any event, it is recommended that the surface
course asphalt should not be placed over the binder course asphalt for at least 12 months. Post-
construction settlement of the restored ground surface in off-road trench areas is also expected and

should be topped-up and re-landscaped, as required.

It should be noted that in some cases, even though the compaction requirements have been met,
the subgrade strength in the trench backfill areas may not be adequate to support heavy
construction loading, especially during wet weather or where backfill materials wet of optimum have

been placed. In any event, the subgrade should be proof-rolled and inspected by qualified
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geotechnical personnel prior to placing the Granular B subbase and additional subbase material
placed as required, being consistent with the prevailing weather conditions and anticipated use by

construction traffic.

5.9.1 Trench Cut-Offs

Where the invert levels of the services are located below the measured groundwater levels,
consideration should be given to installation of low hydraulic conductivity water-stops or cut-offs
(trench plugs) at strategic locations in accordance with OPSD 802.095. This should be done, as
appropriate, to reduce the potential for preferential groundwater flow through the granular bedding.
For this site, trench cut-offs would be more effective in the cohesive silty clay to clayey silt deposits.
However, they would be less effective where the pipeline is installed in the non-cohesive deposits
unless the trench plugs can be extended and keyed into underlying low hydraulic conductivity
cohesive soils. The need and frequency of trench plugs must be evaluated in the field during
construction. The spacing is largely dependent on the grades established at the ground surface and
in the trench base; however, spacings on the order of 50 m to 100 m are common. As such, it

should be included in the contract as a provisional item.

5.10 Foundation Design

The recommendations given below should be reviewed once the grading plans and founding

depths are available.

5.10.1 Residential House Foundations

Based on the results of this investigation, in most areas, residential houses with or without
basements may be founded on conventional shallow spread and/or continuous strip footings
bearing in the native, undisturbed soils (compact to dense non-cohesive or stiff to very stiff
cohesive deposits) or on approved engineered fill at least 1.4 m below finished grades. Due to
groundwater levels at the site, excavations for shallow footings and/or basements will likely require
advance dewatering as described in Section 5.7 to achieve stable excavation bases and sidewalls.
Such footings may be designed using a factored geotechnical resistance at ultimate limit states

(ULS) of 200 kPa and a geotechnical reaction at serviceability limit states (SLS) of 150 kPa (for a
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total settlement of 25 m). These bearing resistances are for strip footings 0.45 m to 1.0 m wide and
spread footings varying from 1 mx 1 mto 2 m to 2 m in size. The ULS resistance and SLS reaction
values should be confirmed/refined during final design based on the actual final grades and bearing

elevations.

In general, for any houses placed wholly or in part on engineered fill, it is recommended that the
foundations be provided with nominal reinforcement, consisting of reinforcing steel (two 15M bars)
at the top and bottom of the foundation walls. However, once the final thicknesses and extent of
engineered fill are known, the need for and design of any reinforcement can be determined on a

lot-by-lot basis by the builder’s structural engineer, in consultation with Cambium.

The perimeter house basement walls should be backfilled with a free draining, non-frost susceptible
granular material carefully placed and compacted in lifts and should be designed using the

methodology presented below in subsection 5.12. Alternatively, where site excavated material is to
be reused for backfill, an approved geo-composite drainage system should be used directly against

the wall.

5.10.2 Commercial Buildings Foundations

The relevant boreholes advanced for the commercial buildings along the western boundary of the
site are BH103-22 to BH105-22 and BH111-22. Consideration may be given to supporting the
proposed building on conventional spread/strip footings founded in the competent, native, and
undisturbed deposits as described below in Table 7. As noted above, advance dewatering may be

required to achieve undisturbed conditions at the footing depths noted below.
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Table 7 Anticipated Founding Soils for Shallow Foundations

Borehole ID Minimum Footing Base Maximum Footing Base Anticipated Founding
Depth (m) Elevation (mRel*) Materials

BH103-22 1.5 100.9

BH104-22 15 1011 Cpmpact to dense sand to
silty sand

BH105-22 1.5 101.0

BH111-22 1.0 102.4 Compact silty sand to very
stiff silty clay till

*relative elevation

The spread/strip footings bearing at the depths/elevations provided above may be designed using
the factored geotechnical resistance at Ultimate Limit States (ULS) and the geotechnical reaction at
Serviceability Limit States (SLS), for 25 mm of total settlement and 19 mm of differential settlement,

provided below in Table 8.

Table 8 Preliminary Recommended ULS and SLS for Spread/Strip Footing Foundations

Factored Geotechnical Geotechnical Reaction at SLS (for
Resistance at ULS (kPa) 25 mm of settlement) kPa

Spread or Strip Footing Dimensions

0.5 m Strip footing
- - 200 150

1.0 m Strip footing

1 mx 1 m Spread
250 200

2m x 2 m Spread

5.10.3 General Foundation Comments

As the actual soil bearing resistances are related to the actual footing sizes and founding depths,
the foundation recommendations must be reviewed by Cambium once the building details are

finalized and, as such, the recommendation provided above should be considered preliminary.

All foundation excavations at the site should be carried out in accordance with the current OHSA

requirements (see excavation side slope comments and geometry requirements in Section 5.6).

All fill, old foundations, other structures organics, and any deleterious materials should be

stripped/removed from the proposed development area.

If stepped spread footings are constructed at different founding levels, the difference in elevation

between individual footings should not be greater than one half the clear distance between the
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footings (2H:1V or gentler). Should this not be possible, Cambium should be consulted to provide
field inspection to ensure that the footings exceeding the above requirement are stable and the
bearing and lateral support for the upper footing is not compromised. In addition, the lower footings
should be constructed first so that if it is necessary to construct the lower footings at a greater
depth than anticipated, the elevations of the upper footings can be adjusted accordingly. Stepped
strip footings, if required, should be constructed in accordance with the latest edition of the Ontario
Building Code (2015 OBC), Section 9.15.3.9.

Our foundation recommendations are subject to a key assumption that no former excavation,
former or existing underground utility or structure is located within or intercepts the zone of
influence of the proposed footings. The zone of influence of the proposed footings can be defined
as any line drawn from the underside edge of the footing down and away at a slope of 1H:1V.
Complete removal of fill and any existing or remaining foundations from previous structures or any
underground utilities, if present, or lowering the founding elevation (if appropriate) may be required

subject to the inspection by Cambium during the time of construction.

The founding materials are susceptible to disturbance by construction activities especially during
wet weather and care should be taken to preserve the integrity of the materials as bearing strata.
Prior to placing concrete for the footings, the foundation excavations must be inspected by
Cambium to confirm that the footings are located in a native, undisturbed, and competent bearing
stratum which has been cleaned of ponded water and loosened or softened material. If the
concrete for the footings on the native soil cannot be placed immediately after excavation and
inspection (i.e., within 24 hours of excavation and inspection), it is recommended that a working
mat of lean concrete be placed in the excavation to protect the integrity of the bearing stratum. The

bearing soil and fresh concrete must be protected from freezing during cold weather construction.

All exterior footings and footings in unheated areas should be provided with at least 1.4 m of earth
cover after final grading or a thermally equivalent thickness of insulation, in order to address the

potential for damage due to frost action.
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5.11 Slab-on-Grade Floor

It is anticipated that the floor slab can be designed as a concrete slab-on-grade. The soils at the
anticipated slab-on-grade level after removal of the topsoil or disturbed native will generally consist

of compact non-cohesive and stiff to very stiff cohesive native deposits.

The existing disturbed native material is not suitable to support the slab-on-grade and sub-
excavation and replacement with engineered fill will be required during slab-on-grade construction

within the footprint of the proposed slab as described in the Engineered Fill section.

The exposed subgrade should be proof rolled in conjunction with an inspection by Cambium.
Remedial work should be carried out on any softened, disturbed, wet or poorly performing zones as
directed by Cambium. Any low areas may then be brought up to within at least 200 mm of the
underside of the floor slabs, as required, using Granular B, Type | or other approved material,

placed in maximum 200 mm thick loose lifts and uniformly compacted to at least 98% of SPMDD.

The final lift of granular fill beneath floor slabs should consist of a minimum thickness of 200 mm of
Granular A, uniformly compacted to at least 100% of the material’s SPMDD, acting as a moisture
barrier. Any filling operations should be inspected and tested by Cambium. Additional Granular A
material may be needed to provide adequate pipe bedding and cover, depending on the

requirements for an under-slab drainage system (see below).

The floor slabs should be structurally separate from the foundation walls and columns. Sawcut
control joints should be provided at regular intervals and along column lines to control shrinkage

cracking and to allow for differential settlement of the floor slabs.

5.12 Backfill and Lateral Earth Pressure for Basement Walls

Excavated topsoil from the Site is not appropriate for use as fill below grading areas. Excavated
non-cohesive soils not containing organics or significant deposits of clay may be appropriate for
use as fill below grading areas, provided that the actual or adjusted moisture content at the time of

construction is within a range that permits compaction to required densities. Some moisture content
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adjustments may be required depending upon seasonal conditions. All existing vegetation, topsaoil,
organic and non-organic fills, and any loose soils shall be removed down to a competent base.
Backfill areas must be approved by a qualified geotechnical engineer prior to placement of any new

fill, to ensure the suitability of subgrade conditions.

The soils at this site containing more than about 15% silt are frost susceptible and should not be
used as backfill against exterior or unheated foundation elements or below settlement sensitive
structures. To avoid problems with frost adhesion and heaving, these foundation elements should
be backfilled with non-frost susceptible sand or sand and gravel conforming to the requirements of

Granular B, Type | material.

Backfill adjacent to the structural elements (i.e., foundation walls) should be placed evenly in lifts
not exceeding 200 mm loose thickness and should be compacted to 95% of SPMDD taking care
not to damage the adjacent structures. Light compaction equipment should be used immediately
adjacent to the wall; otherwise compaction stresses on the wall may be greater than that imposed
by the backfill material. The backfill material in the upper 0.3 m below the pavement subgrade
elevation should be compacted to 100% of SPMDD in all areas. The upper 0.3 metres of backfill
should consist of clayey material (where appropriate) to provide a relatively low-permeability cap

and the exterior grade should also be shaped to slope away from the building.

In areas where pavement or other hard surfacing will abut the building, differential frost heaving
could occur between the granular fill immediately adjacent to the building and the more frost
susceptible native materials which exist beyond the wall backfill. To reduce the severity of this
differential heaving, the backfill adjacent to the wall should be placed to form a frost taper. The frost
taper should be brought up to pavement subgrade level from 1.4 m below finished exterior grade at

a slope of 3H:1V, or flatter, away from the wall.

The design of the foundation walls for the permanent basement level should take into account the
horizontal soil loads, hydrostatic pressure, as well as surcharge loads that may occur during or
after construction. The permanent below-grade wall is considered to be a rigid structure and should

be designed to resist at-rest lateral earth pressures calculated as follows:

P =K(yh+q)
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where:
p = lateral earth pressure acting depth z, kilopascals
K =Ko = at rest earth pressure coefficient, use 0.5 for the foundation wall
Y = unit weight of retained soil/backfill, a value of 21 kilonewtons/cubic
metre may be assumed
h = depth to point of interest in soil, metres
q = equivalent value of surcharge on the ground surface, kilopascals.

The above expression assumes that the perimeter drainage system prevents the build-up of any
hydrostatic pressure behind the wall. Should hydrostatic pressures be considered to build-up
behind the walls (such as in the case of a fully waterproofed or “tanked” basement), they must be
included in calculating the lateral earth pressures and other measures to address possible
buoyancy and waterproofing may need to be considered. The lateral earth pressures acting on the
below-grade walls will depend on the type and method of placement of the backfill materials, the
nature of the soils behind the wall, the magnitude of surcharge including construction loadings from
equipment or materials, the freedom of lateral movement of the structure, and the drainage
conditions behind the walls. Surcharge pressures from any adjacent road should also be included

in the design as indicated.

5.13 Site Classification for Seismic Site Response

Seismic hazard is defined in the 2012 Ontario Building Code (OBC) by uniform hazard spectra
(UHS) at spectral coordinates of 0.2 second, 0.5 second, 1.0 second and 2.0 seconds and a
probability of exceedance of 2% in 50 years. The OBC method uses a site classification system
defined by the average soil/bedrock properties (e.g., shear wave velocity, Standard Penetration
Test (SPT) resistance, undrained soil shear strength, etc.) in the 30 m of the soil profile extending
below the foundation level. There are 6 site classes from A to F, decreasing in ground stiffness
from A, hard rock, to E, soft soil; with site class F used to denote problematic soils (e.g., sites
underlain by thick peat deposits and/or liquefiable/collapsible soils). the site class is then used to
obtain acceleration and velocity-based site coefficients F, and F,, respectively, used to modify the

UHS to account for the effects of site-specific soil conditions in design.
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The results of the borehole investigation indicate the average SPT “N”-value below the
recommended founding depths (as discussed in Section 5.10) is generally less than 50 blows per
0.3 m of penetration. Based on these results, Site Class D may be used for design. The site
classification may be improved by site-specific testing such as multi-channel analysis of surface
waves (MASW) testing.

5.14 Storm Water Management Ponds

A stormwater management pond (SWMP) is proposed for the northeastern area of the site.
Borehole BH109-22 and BH120-22 were advanced in this area and the subsurface conditions are

described in Section 4.4.

The SWMPs should be constructed in accordance with the relevant municipal standards, such as

the Township of Clearview, “Engineering Standards,” dated March 2017. Details of the permanent
water level and whether the ponds will be designed as wet or dry ponds were not available at time
of writing this report and the following comments are preliminary and should be revised once

additional details are available.

BH109-22 and BH120-22 indicate that the subsurface conditions consist of the topsoil overlying
deposits of non-cohesive soils followed by cohesive silty clay or silty clay till deposits. The
groundwater level was measured in the monitoring well at BH120-22 at 0.7 m above the ground

surface indicating artesian conditions adjacent to the existing stormwater management pond.

e Considering that the side slopes of the proposed pond will most likely consist of deposits of
sand to silty sand, in order to address groundwater and stormwater interaction via
permeable zones encountered along the pond excavation and slopes, the base and slopes
should be lined with a low hydraulic conductivity liner, such as a Geosynthetic clay liner

(GCL). The GCL will require soil ballast to resist uplift pressures.

¢ Any constructed berms around the pond should be constructed in accordance with the
municipal standards. The material used to construct the berms should be approved by the

geotechnical engineer prior to placement. The approved material used to construct berms
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should be placed in maximum 300 mm thick loose lifts and uniformly compacted to at least
98% of the SPMDD. Strict control over placement water content of the material will be
necessary. Care should be taken to ensure homogeneity of the constructed berm (i.e. no
erodible layers). The prepared foundation for the berm should be inspected by the

geotechnical engineer prior to placement of berm fill material.

e Pond side slopes above the permanent water level in the pond should be no steeper than
3H:1V; side slopes below the permanent water table should be 4H:1V or flatter. If soft or
loose soils are encountered during construction the slopes may need to be constructed at
slopes flatter than 3H:1V. Once the pond design is more advanced, slope stability analysis

of the required slopes should be carried out to ensure the stability of the constructed slopes.

e The pond base soils are susceptible to disturbance by heavy construction equipment which
could affect access by construction traffic, especially during wet weather or where seepage

is encountered.

e The ponds should be equipped with an emergency spillway or similar structure(s) designed

to eliminate the possibility of over-topping of the berms.

e Where pipes enter or exit the pond, they should be provided with anti-seepage collars to
preclude preferential flow through the pipe bedding and backfill and possible loss of ground.
The exposed end of the riser portion should be provided with protective grates or the like to

prevent unauthorized access (e.g. by children or animals).

e Regular inspection by the geotechnical engineer should be carried out during the pond
construction. The final pond side slopes should be sodded or otherwise treated to reduce
erosion. Maintenance will be required over the first several years until the vegetative mat

has taken root.

Further comments on the design and construction of the pond will be provided once the design

details are finalized. Additional boreholes and / or test pits may be required in order to finalize the
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design of the pond and provide appropriate geotechnical engineering recommendations for the

design and construction of the proposed pond.

5.15 Pavement Design

To develop an appropriate pavement design strategy, we have reviewed Drawing STD-R1 to STD-
R4 of Township of Clearview Engineering Standards dated March 2017. The design manual states

that the minimum pavement element thicknesses for roads should be as follows:

e 40 mm - HL3 surface course asphalt
e 40 mm — HL3 base course asphalt
e 150 mm — Granular A

¢ 300 mm — Granular B (min) or as per geotechnical recommendations

In general, the above minimum design criteria may be used for the proposed development.
However, Cambium has recommended the following pavement structures for two traffic loading
scenarios: light duty and heavy duty. The heavy-duty design is appropriate for areas where heavy
traffic is anticipated while the light duty design is appropriate for areas where light traffic is
anticipated. As traffic information was not available, it is anticipated that the light duty pavement will
be used by lightly loaded passenger cars and the heavy-duty access roads and driveways will be
designed to support fire trucks and waste collection equipment but will not be subject to regular
heavy vehicle loading such as daily deliveries. Repair and maintenance work (i.e., crack infilling,
asphalt sealing, etc.) will need to be carried out on an as-needed basis to limit pavement

degradation and extend the service life of the pavement.

Table 9 Recommended Minimum Pavement Structure

Pavement Layer Light Duty Heavy Duty
Surface Course Asphalt' 40 mm HL3 or HL4 40 mm HL3 or HL4
Binder Course Asphalt' 50 mm HL8 70 mm HL8
Granular Base? 150 mm Granular A 150 mm Granular A
Granular Subbase? 300 mm Granular B, Type | 400 mm Granular B, Type |

Notes:
1 Asphaltic Material shall be in accordance with OPSS 1150 (November 2010)
2 Granular Materials shall be in accordance with OPSS.MUNI 1010 (September 2017)
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Material and thickness substitutions must be approved by the Design Engineer.

5.15.1 Compaction Requirements

The table below provides the minimum compaction requirements for different pavement layers.

Table 10 Minimum Compaction Requirements
Material Required Compaction
(% of Marshal Maximum Relative Density or Standard Proctor
Density)
HL3 Surface Course Minimum 92% to 96.5%
HL8 Binder Course Minimum 92% to 96.5%
Granular A Base Minimum 100%
Granular B Type | Subbase Minimum 100%
Subgrade Minimum 98% - Prepared and Approved Subgrade

Granular and stone materials are to be spread and compacted in layers with a maximum depth of
150 mm. Compaction of the granular materials and subgrade soils should be carried out at a

moisture content that is between optimum moisture content and 2% of the optimum.

Compaction of the granular base and subbase materials should be carried out at a moisture

content that is within £1% of the optimum moisture content.

The subgrade or engineered fill must be compacted to a minimum of 98% SPMDD at a moisture

content of +2% of optimum.

Asphalt and granular materials; and placement requirements should be in accordance with OPSS

310 and OPSS 314, as amended by the applicable Municipal standards.

5.15.2 Drainage

Adequate surface and subsurface drainage are critical if the pavement is to provide satisfactory
service over the design life. The drainage system could consist of a system of catchbasins
connected to subdrains draining to a permanent storm water outlet. In this regard, the asphalt

surface should be graded to drain towards the catchbasins, and the subgrade should be carefully
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proof-rolled to a smooth surface and sloped towards the catchbasins to prevent ponding or

entrapment of water in the subbase which would lead to weakened sections.

Subdrains shall be installed under all curbs. The subdrains should consist of 150 mm diameter
wrapped perforated pipes, placed inside 300 mm by 300 mm trenches, and surrounded by clean
free draining sand, such as concrete sand. The drain inverts should be at approximately 300 mm

below the bottom of the granular subbase and should be sloped to drain towards the catchbasins.

5.15.3 Performance graded Asphalt Cement (PGAC)

It is recommended that PG 58-28 asphalt cement be used for the HL 3 and HL 8 asphalt on this

project.

5.15.4 Tack Coat

Tack coat should be applied between all lifts of the hot mix asphalt and at all but joints and milled
surfaces. Tack coat should satisfy the requirements listed in OPSS.PROV 308.

5.15.5 General Notes

Topsoil, organic matter, or any other deleterious materials within the footprint of the proposed
roadway should be removed. Prior to placing granular subbase material, subgrade should be proof-
rolled and inspected by a qualified geotechnical engineer from Cambium. All the remedial work
(i.e., sub-excavation and replacement) should be carried out on any disturbed, softened or poorly
performing areas, as directed by the geotechnical engineer. The subgrade should be graded at a

minimum 3% crossfall towards subdrains.

The subgrade should be proof-rolled and inspected by a qualified geotechnical engineer prior to
placing the subbase and additional material placed as required to address the subgrade soil
conditions and the anticipated construction traffic. Remedial work (i.e., further sub-excavation and
replacement) should be carried out on any disturbed, softened or poorly performing areas, as

directed by the geotechnical engineer.
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Where the new pavement abuts the existing pavement (e.g., at tie-ins to existing pavement), proper
longitudinal lap joints should be constructed to key the new asphalt surface course into the existing
pavement. The existing asphalt should be sawcut to provide a vertical face prior to keying-in the
new asphalt surface course. Any undermined or broken edges resulting from the construction
activities should be removed by the sawcut. All laps, but joints and milled surfaces should be

appropriately tack coated.

It should be noted that in some cases, even though the compaction requirements have been met,
the subgrade strength may not be adequate to support heavy construction loading especially during
wet weather or where subgrade soils are wet of optimum. In this regard, the design subbase
thickness may not be sufficient for a construction haul road and additional granular materials (in the
order of 150 mm to 300 mm) may be required as determined during construction by the

geotechnical engineer.

The thickness of the subbase layer could be increased at the discretion of the Engineer, to
accommodate site conditions at the time of construction, including soft or weak subgrade soil

replacement.

All granular fill materials (Granular A, Granular B, SSM, etc.) referenced within this report, should
meet the requirements stipulated in OPSS.MUNI 1010.
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6.0 Monitoring Well Decommissioning

As previously indicated, monitoring wells were installed in the boreholes to permit monitoring of
groundwater levels. Ontario Regulation (O.Reg.) 903 as amended, of the Ontario Water Resources
Act, requires that wells be properly abandoned / decommissioned by qualified and licensed
personnel. It is recommended that the decommissioning of the wells be carried out as part of the
construction activities at the site so that additional water level measurements can be taken leading
up to, and immediately prior to, construction and/or so that the wells can be potentially used to
evaluate the effectiveness of the dewatering system during construction. If requested, Cambium
could provide assistance to the owner in arranging for the decommissioning of the wells by a

MECP-licensed water well drilling contractor.
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7.0 Inspections and Testing

At the time of writing this report, the final grading plans and founding elevations of the proposed
structures and facilities on site were not available. Once these details are available, the
recommendations in this report should be updated especially for the recommendations related to
excavations and foundations. Cambium should be retained to review the geotechnical aspects of
the final design drawings and specifications prior to tendering and construction to confirm that the

intent of this report has been met.

It would be prudent to carry out a "public digging" (i.e., test pitting) during the tender stage, to allow
prospective bidders to assess the subsurface conditions and determine the type and location of
groundwater control required, consistent with their equipment capabilities and the actual
groundwater conditions at that time. The locations of the test pits should be determined in

consultation with Cambium.

During construction, a sufficient degree of foundation inspections, subgrade inspections, and an
adequate number of in situ density tests and materials testing should be carried out to confirm that
the conditions exposed are consistent with those encountered in the boreholes, and to monitor
conformance to the pertinent project specifications. Concrete testing should be carried out on both

the plastic material in the field and of set cylinder samples in a CSA certified laboratory.

The soils at this site are sensitive to disturbance from ponded water, construction traffic and frost.
All bearing surfaces must be inspected by Cambium prior to filling or concreting to ensure that
strata having adequate bearing capacity have been reached and that the bearing surfaces have

been properly prepared.
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8.0 Closing

Please note that this work program and report are governed by the attached Qualifications and
Limitations. If you have questions or comments regarding the contents of this report or require

additional information, please do not hesitate to contact this office.

Respectfully submitted,
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Rafael Abdulla, M.Eng., P.Eng., PMP Rob Gethin, P.Eng.
Senior Geotechnical Engineer Group Manager — Geotechnical

Stuart Baird, M.Eng., P.Eng.

Director — Geotechnical & Construction
Quality Verification Services
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9.0 Standard Limitations

Limited Warranty

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer, and, on that basis, Cambium
determines the precise nature of the work to be performed. Cambium undertakes all work in accordance with applicable accepted industry practices
and standards. Unless required under local laws, other than as expressly stated herein, no other warranties or conditions, either expressed or implied,
are made regarding the services, work or reports provided.

Reliance on Materials and Information

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the client to Cambium and
on the facts, conditions and circumstances encountered by Cambium during the performance of the work requested by the client. In formulating its
findings and results into a report, Cambium assumes that the information and materials provided by the client or obtained by Cambium from the client
or otherwise are factual, accurate and represent a true depiction of the circumstances that exist. Cambium relies on its client to inform Cambium if
there are changes to any such information and materials. Cambium does not review, analyze, or attempt to verify the accuracy or completeness of the
information or materials provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will
not be responsible for matters arising from incomplete, incorrect, or misleading information or from facts or circumstances that are not fully disclosed to
or that are concealed from Cambium during the provision of services, work, or reports.

Facts, conditions, information, and circumstances may vary with time and locations and Cambium’s work is based on a review of such matters as they
existed at the particular time and location indicated in its reports. No assurance is made by Cambium that the facts, conditions, information,
circumstances, or any underlying assumptions made by Cambium in connection with the work performed will not change after the work is completed
and a report is submitted. If any such changes occur or additional information is obtained, Cambium should be advised and requested to consider if
the changes or additional information affect its findings or results.

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines, and policies to the extent they are within its
knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of information regarding applicable legislation,
regulations, governmental guidelines, and policies is for information only and is not intended to and should not be interpreted as constituting a legal
opinion concerning the work completed or conditions outlined in a report. All legal matters should be reviewed and considered by an appropriately
qualified legal practitioner.

Site Assessments

A site assessment is created using data and information collected during the investigation of a site and based on conditions encountered at the time
and particular locations at which fieldwork is conducted. The information, sample results and data collected represent the conditions only at the
specific times at which and at those specific locations from which the information, samples and data were obtained and the information, sample results
and data may vary at other locations and times. To the extent that Cambium’s work or report considers any locations or times other than those from
which information, sample results and data was specifically received, the work or report is based on a reasonable extrapolation from such information,
sample results and data but the actual conditions encountered may vary from those extrapolations.

Only conditions at the site and locations chosen for study by the client are evaluated; no adjacent or other properties are evaluated unless specifically
requested by the client. Any physical or other aspects of the site chosen for study by the client, or any other matter not specifically addressed in a
report prepared by Cambium, are beyond the scope of the work performed by Cambium and such matters have not been investigated or addressed.

Reliance

Cambium’s services, work and reports may be relied on by the client and its corporate directors and officers, employees, and professional advisors.
Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or for any decision which is made by any party
using the services or work performed by or a report prepared by Cambium without Cambium’s express written consent. Any party that relies on
services or work performed by Cambium or a report prepared by Cambium without Cambium’s express written consent, does so at its own risk. No
report of Cambium may be disclosed or referred to in any public document without Cambium’s express prior written consent. Cambium specifically
disclaims any liability or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium.

Limitation of Liability

Potential liability to the client arising out of the report is limited to the amount of Cambium’s professional liability insurance coverage. Cambium shall
only be liable for direct damages to the extent caused by Cambium’s negligence and/or breach of contract. Cambium shall not be liable for
consequential damages.

Personal Liability

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, whether in contract, tort
and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor take any action in any court of law against
Cambium employees in their personal capacity.

Cambium Inc.
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Geotechnical Exploration - Nottawa Lands - 3977 4013 County Road 124 & Parts of Lots 34 & 35, Concession 8, Nottawa,
Township of Clearview
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Peterborough

Barrie Log of Borehole: BH101-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Solid Stem Auger Date Completed: April 4, 2022
Location: Nottawa, ON UTM: 17T, 4922597 m N, 563582 m E Elevation: 101.88 m Rel. El.
SUBSURFACE PROFILE SAMPLE
'_
o [} -
(&} S =
A 52| 2 g
2 g 5 g | 2 = 59
T g2 el | = | ° el
& = < - e .
o E 3 = Description 3 > < & 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 100 mm thick) A
:— SILTY SAND: trace sand, trace gravel; | 1B SS 75 5 \
L dark brown, oxidation stains, \
N disturbed native: non-cohesive,
o1 14 moist, loose, (SM) 24 \
T SILTY SAND: trace to some gravel; 2B S 90 31
T grey; non-cohesive, moist, dense to
T compact, (SM)
100 — 3 SS 85 38
2
I 4 SS 70 25
99—
3
+ s | ss | 85 | 18
98 —
—4
N SILTY SAND to sandy SILT: grey;
I non-cohesive, wet, dense, (SM/ML)
97— 5 6 | ss | 20 | 32
% s SILTY SAND to sandy SILT: trace
6 gravel; grey (TILL), non-cohesive,
T moist, very dense, (SM/ML)
Ep 7 SS 55 50
95— )
7 Borehole terminated at 6.7 mbgs
s due to exploration depth achieved
a1 Borehole caved to a
I depth of about 0.9
04— mbgs on completion
8 of drilling.
- Groundwater level
T measured in
T borehole at a depth
T of about 0.6 mbgs
93 upon completion of
I drilling.

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH102-22
Oshawa
Kingston Page 1 of1
T: -217-7
CAMBIUM 866 . 900.
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 4, 2022
Location: Nottawa, ON UTM: 17T, 4922526 m N, 563342 m E Elevation: 101.95 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
(&} S =
A 52| 2 g
2 § o 3 > = oo
g £ 3 8 9 | & | ® wo Well
2 — E . . n- .
o E 3 = Description 3 > < & 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
J0 TOPSOIL: (~ 100 mm thick) A ’
1 SILTY SAND: trace gravel; dark 1B SS 80 6 \
-1 brown, oxidation stains, disturbed
ER native: non-cohesive, moist, loose,
101 4 oo o (SM)
+ ¢ * e\l SILTY CLAY to CLAYEY SILT: some 2 S| 75| v
4 °° X sand; brown, oxidation stains,
4 0%0°0°|\ COhesive, w < PL, very stiff, (CL-ML)
1 e:»:»: SAND: medium to coarse, some 3 ss 70 "
100 — o ®.%6°%6| fines; brown; non-cohesive, wet,
-4 compact, (SP)
1 +| SAND and GRAVEL: grey;
-+ non-cohesive, wet, dense, (SP/GP) 4 ss 35 2 ’
9— 3
4 gravelly SAND: medium to coarse;
i grey; non-cohesive, wet, compact to
_— dense, (SP) 5 SS 90 28
98— 4
T 6 ss 75 45
97 1 5
4 Borehole terminated at 5.0 mbgs in
4 due to exploration depth achieved
96— ¢
95— 7
:_ Borehole caved to a
B depth of about 0.6
T mbgs on completion
94— g of drilling.
+ Groundwater level
1 measured in
4 borehole at a depth
4 of about 0.5 mbgs
93 — upon completion of
—9 drilling.

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH103-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 4, 2022
Location: Nottawa, ON UTM: 17T, 4922543 m N, 563214 m E Elevation: 102.36 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 —~
: s 2] & c5
2 g 3 g lz| = 53
© £ | 3 2 © o | = 2 »Q Well
8 2 8| £ Description £ e | = b ° Installati Remark
wEaQ| 3 Pt Z | @ | = | & | 2550 75 | 10203040 nstaflation emarks
L L L L L L L
10 TOPSOIL: (~ 100 mm thick) TA ’ PN Monument [ 50 mm Diameter
noz — SILTY SAND: brown, oxidation stains; | 1B SS 95 5 Cap M.orr]ntolngg Well
-1 disturbed native; non-cohesive, g't ad om s::reeln.
-4 moist, loose, (SM) roun waFer eve
measured in
1 SILTY SAND: brown; non-cohesive, 5 ss 75 1 monitoring well at a
T moist, compact, (SM) 1 Bentonite | depth of about 0.35
no1 — \ /ilag mbgs on May 5 and
T SILTY SAND: trace gravel; brown to T Standpipe 0.80 mbgs on June
-+ grey; non-cohesive, wet, dense, (SM) 8, 2022
3 SS 100 38
T2
[100 — -becomes grey at about 2.3 mbgs = GSA SS4:
T 4 ss | 100 | 34 4% Gravel
4 78% Sand
1, 14% Silt
4 SILT: some sand to sandy; grey; 4% Clay
| non-cohesive, wet, compact, (ML)
99— 5 ss | 90 | 14
__ \ — Sand Pack
- | PVC
__4 Screen
B sandy SILTY CLAY: some gravel; grey
98— (TILL); cohesive, w < PL, hard, (CL)
_: -very dense 50/ \
] 6 SS 35 150 — Cap
_5 T
97 — Borehole terminated at 5.0 mbgs
4 due to split spoon and auger refusal
T—6
96 —
7
95—
T8
94—
9

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH104-22
Oshawa
Kingston Page 1 of1

T: 866-217-7900

CAMBIUM . .
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 4, 2022
Location: Nottawa, ON UTM: 17T, 4922467 m N, 563214 m E Elevation:  102.59 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 =
i g S| Z =
S g B s |z = o Q
g2 el | = | ° e
o = o = inti o i
o E & = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 50 mm thick) ™ [
=+ SILTY SAND: trace gravel; brown, 1B SS 65 0 )
Ho2 4+ disturbed native; non-cohesive,
4 moist, very loose, (SM)
——1 SILTY SAND to medium SAND: brown
-+ to grey; non-cohesive, wet, 2 S5 85 12
4 compact, (SM/SP)
no1 —
T 3 ss | 90 | 16
T2
floo — A1 ss | 100 | 18
T 4B
—3
-+ 5 SS 95 18
99 —- -becomes grey at about 3.5 mbgs
T4
T SILTY SAND to sandy SILT: grey;
T non-cohesive, wet, compact,
98 — (SM/ML)
4 5 6 SS 100 17
97 —+
-+ CLAYEY SILT: some sand; grey;
1 6 cohesive, w > PL, stiff, (ML)
T 7 SS 100 14
96 —
-——7 Borehole terminated at 6.7 mbgs
-+ due to exploration depth achieved
T Borehole caved to a
95 — depth of about 2.6
T mbgs on completion
T8 of drilling.
—+ Groundwater level
-+ measured in
94 — borehole at a depth
1 of about 2.1 mbgs
i upon completion of
—9 drilling.

Logged By: CM Input By: CM




Peterborough

Barrie Log of Borehole: BH105-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 4, 2022
Location: Nottawa, ON UTM: 17T, 4922412 m N, 563152 m E Elevation:  102.46 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
(&} S =
c s S| % k
2 § o 3 > = oo
© £ s 2 © o | = ® wa well
8 2 8| £ Description £ 2| = b ° Installati Remark
w EaQ| 3 Pt Z | @ | ® | & | 2550 75 | 10203040 nstaflation emarks
L L L L L L L
10 TOPSOIL: (~ 75mm thick) * |
SILTY SAND: trace gravel; brown; 1B SS 80
1102 — . )
L non-cohesive, moist, very loose, FILL,
1 (sM) \
1 SILTY SAND to SAND: fine to
+ medium, trace gravel; brown to grey; 2 S5 100 22
non-cohesive, wet, compact,
fo1— (SM/SP)
__2 -becomes grey at about 1.8 mbgs 3 ss 100 23 ‘
1100 —
a 4 SS 100 13
—3
I+ SILTY SAND to sandy SILT: grey;
99— non-cohesive, wet, compact, 5 SS 90 15
| (SM/ML)
—4
T 5 SILTY CLAY to CLAYEY SILT: trace
98 L .| sand; grey; cohesive, wet, stiff,
L oo o (CL-ML)
s ::: : 6 SS 70 14
97 — Borehole terminated at 5.2 mbgs
€ due to exploration depth achieved
—6
96 —
—7
95 — Borehole caved to a
a1 depth of about 1.8
I mbgs on completion
I8 of drilling.
I Groundwater level
- measured in
94 L borehole at a depth
T of about 1.1 mbgs
1 upon completion of
49 drilling.

Logged By: CM Input By: CM




Peterborough

Barrie Log of Borehole: BH106-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 5, 2022
Location: Nottawa, ON UTM: 17T, 4922528 m N, 564483 m E Elevation:  102.31 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 =
. g2 | % =k
S g B s |z = o Q
g2 Ele|ely| = | ° e
o = o = inti o i
o E & = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 75mm thick) L PN monument | 50 mm Diameter
[102 — SILTY SAND: brown; disturbed native; | 18 | SS | 70 | 4 Cap Monitoring Well
T non-cohesive, moist, loose to very with a 3.0 m screen.
i loose, (SM) Groundwater level
I ’ measured in
—1 monitoring well at a
. 2 SS 75 3 i
bot I \ 4— g;—:-ntomte depth of about 1.12
Pag mbgs on May 5 and
I SAND: medium; brown; Standpipe | 0-32 mbgs on
L . June 8, 2022
i non-cohesive, wet, compact, (SP) 3 sS 90 23
—2
foo -
. 4A I [
L SANDY SILT: grey; non-cohesive, wet, 4B 55 100 28
1.3 compact, (ML)
T SILTY CLAY to CLAYEY SILT: grey; / Atterberg SS5:
99— cohesive, w > PL, stiff, (CL-ML) 5 sS 50 11 LL: 22.3%
1 PL: 15.8%
4 Pl: 6.5%
T4
98 I e oo SILTY CLAY: some gravel; grey (TILL); t— Sand Pack
I e ee\¢| cohesive, W >PLto W ~ PL, stiff to pve
4 ::: : hard, (CL) Screen
15 : : : : 6 SS 75 12
07— TON \
T—6 oo ol . \
__ ° 00\ o U7
96— TRV 7 SS 25 | 150 \
4 mm
I Borehole terminated at 6.4 mbgs
4 due to exploration depth achieved
—7
95—
T8
94—
19

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH107-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 5, 2022
Location: Nottawa, ON UTM: 17T, 4922852 m N, 564366 m E Elevation:  100.36 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 =
. g2 | % =k
S g B s |z = o Q
S _%| ¢ tleg | & | < = o Well
QL = o = ipti o i
o E & = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 125 mm thick) 1A | MNC Monument [ 50 mm Diameter
foo — SILTY SAND: trace gravel; brown, 1B Ss 75 6 Cap Monitoring Well
-1 disturbed native; non-cohesive, with a 3.0 m screen.
1 moist to loose, (SM) Groundwa?er level
measured in
T—1 SILTY SAND: trace gravel; brown to 5 ss % 1 monitoring well at a
<+ grey; non-cohesive, wet, compact, depth of about 0.10
99— (SM) mbgs on May 5 and
T -becomes grey at about 1.5 mbgs 0.69 mbgs on
| June 8, 2022
4 2 3 ss 80 15 1 Bentonite
| Plug
B 11 PVC
98 Standpipe
T 4 ss | w00 | 17 L\
T3 -
i SILT: some sand; grey; non-cohesive,
B wet, dense, (ML)
97 5 ss | 100 | 44
T4
T « oo SILTY CLAY: trace sand, trace gravel;
96— e o\l grey (TILL), cohesive, w > PLto W <
T e ** N\ PL, very stiff to hard, (CL)
15 TN 6 ss | 100 [ 20 1
oo\l Sand Pack
— o00 o PVC
9B A Screen
+—6 NN
- oo\ o 50/ — Cap
94— A 7 SS 35 205 J
4 — TTITT
T Borehole terminated at 6.5 mbgs
=7 due to exploration depth achieved
93—
T8
92—
T9

Logged By:

CM

Input By:

CM




Peterborough

Barrie Log of Borehole: BH108-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 5, 2022
Location: Nottawa, ON UTM: 17T, 4922738 m N, 564072 m E Elevation:  101.36 m Rel. El.
SUBSURFACE PROFILE SAMPLE
l_
o [} -
(&} S =
c s S| % k
S 3 5 g | = s oo
= - o o @ = ° »a Well
S = o [ O] x - S
L = 0 E=] Description = S 0 Installation Remarks
w & N0 | b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
10 TOPSOIL: (~ 25 mm thick) 1A ’
no1 — SILTY SAND: trace organic matter; Ss 80 2
-4 brown, disturbed native; 18
4 non-cohesive, moist, very loose,
41 (SMm)
4 SILTY SAND to fine to medium SAND: | 2 $s | %0 | 13
Hoo —_ trace gravel; brown; non-cohesive,
4 wet, compact, (SM/SP) .
T 3 | ss | 100 | 23 }
T2
99 —
T 4 ss | 100 | 16
T3
98 — 5 Ss 95 27
T4
T CLAYEY SILT: brown; cohesive, w >
97— PL, very stiff, (ML)
45 6 SS 45 21
96 — .
| Borehole terminated at 5.2 mbgs
B due to exploration depth achieved
T—6
95—
7
94— Borehole caved to a
T depth of about 1.2
T mbgs on completion
T8 of drilling.
<+ Groundwater level
93— measured in
-+ borehole at a depth
4 of about 0.9 mbgs
i upon completion of
—9 drilling.

Logged By:

CM

Input By:

CM




Peterborough

Barrie Log of Borehole: BH109-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 5, 2022
Location: Nottawa, ON UTM: 17T, 4922869 m N, 563994 m E Elevation:  101.40 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
(&} S =
c s S| % k
S g B g |z = o 9
T g2 el | = | ° el
o = o = ioti o i
o E 8 = Description 3 > < & 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 38 mm thick) L
ho1 —+ SILTY SAND: trace gravel; brown, 1B SS 85 15
1 disturbed native; non-cohesive,
1 moist, compact, (SM)
4—1 SILTY SAND: brown; non-cohesive,
€ moist, compact, (SM) 2 S 50 12
100 —
T SAND: fine to medium some fines; GSA SS3:
T brown; non-cohesive, wet, compact, 3 sS 75 20 3% Gravel
-+—2 (SP) 87% Sand
- 11% Silt and Clay
99 — SANDY SILT: brown, silty sand seams;
- non-cohesive, wet, compact, (ML) 4 sS 75 24
—3
=+ SILTY SAND: grey; non-cohesive, wet,
98 — dense, (SM) 5 ss | 80 | 34
T—4
T SILTY CLAY: trace sand, trace gravel;
97 —- grey; cohesive, w > PL, very stiff, (CL)
15 6 SS 80 26
96— Borehole terminated at 5.2 mbgs
T due to exploration depth achieved
-+—6
95 —-
-——7
94 — Borehole caved to a
T depth of about 2.0
4 mbgs on completion
-—8 of drilling.
€ Groundwater level
93— measured in
1 borehole at a depth
1 of about 1.5 mbgs
upon completion of
T° drilling.

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH110-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 6, 2022
Location: Nottawa, ON UTM: 17T, 4922645 m N, 563763 m E Elevation:  101.93 m Rel. El.
SUBSURFACE PROFILE SAMPLE
'_
5 ¢ =
5 =
. g2 | % =k
g g 5 8|z = 59
s g2 el | = | ° el
o = o = inti o i
] = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
40 TOPSOIL: (~ 125 mm thick) 1A | PN Monument [ 50 mm Diameter
T SILTY SAND: trace gravel; brown, 1B Ss 95 5 \ Cap Monitoring Well
1 disturbed native; non-cohesive, with a 3.0 m screen.
= moist, loose, (SM) Groundwa?er level
ho1 measured in
—1 SILTY SAND: brown; non-cohesive, monitoring well at a
T wet, compact, (SM) 2 S5 %0 19 4— gfnfonite depth of about 0.54
T ug mbgs on May 5 and
. 11 PVC
- Standpipe 0.89 mbgs on
T June 8, 2022
hoo — ) 3 SS 95 20
T A ss | 100 | 13 ‘
09— CLAYEY SILT: some sand, trace to 4B
__3 some gravel; grey (TILL); cohesive, w
B ~ PLto w <PL, very stiff to hard, (ML) Atterberg SS5:
T+ 5 SS 90 17 LL: 13.9%
<1 PL: 10.5%
-1 Pl:3.4%
98— 4
1 Sand Pack
+4 PVC
i Screen
07— 6 | ss | 55 | a1 }
96 “T—6
T 7 | ss | 75 | 18 !
95 7 Borehole terminated at 6.7 mbgs
T due to exploration depth achieved
94 —1 -8
93 -9

Logged By:

CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH111-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 6, 2022
Location: Nottawa, ON UTM: 17T, 4922140 m N, 563203 m E Elevation:  103.36 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 =
a g S| Z =
S g B s |z = o Q
s g2 el | = | ° e
& = < . e .
o E 8 = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
4]0 TOPSOIL: (~ 75 mm thick) T PN Monument [ 50 mm Diameter
fo3 — SILTY SAND: trace gravel; brown, 1B SS 70 2 \ Cap M.onltormg Well
-1 disturbed native; non-cohesive, with a 3.0 m screen.
-4 moist, very loose, (SM) \ Groundwa?er level
- measured in
T—1 SILTY SAND: brown; non-cohesive, 5 ss 20 23 monitoring well at a
-+ wet, compact, (SM) 4 g;—:-ntonite depth of about 0.17
foz — Pag mbgs on May 5 and
T SILTY CLAY: trace to some sand, trace Standpipe | 0-68 mbgs on
| 1 June 8,2 022
to some gravel; grey (TILL); 3 sS 65 20
T2 cohesive, w ~ PLto w < PL, very stiff
T to hard, (CL)
no1 — L L]
T a | ss | 75 | 32 ‘
T3
T 50/
oo — 5 ss | 75 | 280
4 mm
T4
99 __ — Sand Pack
4 PVC
| Screen
45 6 SS 70 50
98 |
4 6 »
4 567
97| 7 SS 25 | 180
| mm
__ Borehole terminated at 6.4 mbgs
B due to exploration depth achieved
7
96
T8
95—
T9

Logged By: CM

Input By: CM




Peterborough

Barrie Log of Borehole: BH112-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 6, 2022
Location: Nottawa, ON UTM: 17T, 4922204 m N, 563303 m E Elevation: 103.52 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
E [a] ‘E £ I~
~ ) o
S 3 5 3 | = s EG
=1 - 3 o 3 < < »n 0 Well
S = o = [0} o [ S
L = 0 E=] Description = S o Installation Remarks
w & A0 4 b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
40 TOPSOIL: (~ 38 mm thick) 1A
T SILTY SAND: trace gravel; brown, Ss | 100 3
[103 — disturbed native; non-cohesive, 1B {
L moist, very loose to loose, (SM)
1
41 2 SS 100 6
[102 — SILTY SAND: brown; non-cohesive, \
T wet, compact, (SM) 3 ss 75 23
—2
ho1 __— SILTY CLAY: trace to some sand, trace
gravel; grey (TILL); cohesive, w> PL 4 SS 70 14
T+ to w < PL, stiff to hard, (CL)
T3
T Atterberg SS5:
T 5 sS 55 14 LL: 21.6%
100 — PL: 13.9%
41 \ PI: 7.6%
14 \
99 — i
L 507
+ 6 ss 30 | 150
15 mm
T Borehole terminated at 4.9 mbgs
L due to exploration depth achieved
98 —_
6
97 —_
7
06— Borehole caved to a
4 depth of about 1.5
N mbgs on completion
—8 of drilling.
T Groundwater level
T measured in
95— borehole at a depth
4 of about 1.4 mbgs
- upon completion of
__9 drilling.

Logged By:
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Peterborough

Barrie Log of Borehole: BH113-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 6, 2022
Location: Nottawa, ON UTM: 17T, 4922238 m N, 563452 m E Elevation: 102.61 m Rel. El.
SUBSURFACE PROFILE SAMPLE
'_
o [} -
(&} S =
A 52| 2 g
S > 5 g | = s & o
= - o o @ = ° »a Well
S = o [ [0} x - S
L = 0 E=] Description = S 0 Installation Remarks
w & N0 | b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
10 TOPSOIL: (~ 200 mm thick) 1A ?
+ SILTY SAND: brown, disturbed native; | ;o SS 80 5 /
ho2 —+ non-cohesive, moist, loose, (SM)
T SANDY SILT: some sand; brown to \
—1 grey (TILL), oxidation stains; 2 ss 80 17
T non-cohesive, moist, compact, (ML)
no1 —
T 3 SS 25 16
-—2
€1 SAND: fine to medium, some fines;
hoo — grey; non-cohesive, wet, compact,
1 (SP) 4 SS 55 12
-—3
-+ 5 SS 85 17
99 —-
—4
98 —
15 6 SS 100 16
97 —
-—6
T 7 SS 40 21
96 —
-—7 Borehole terminated at 6.7 mbgs
. due to exploration depth achieved
T Borehole caved to a
95 — depth of about 2.4
4 mbgs on completion
-—8 of drilling.
€ Groundwater level
4 measured in
L borehole at a depth
94 —
1 of about 1.5 mbgs
upon completion of
T° drilling.
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Peterborough

Barrie Log of Borehole: BH114-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 6, 2022
Location: Nottawa, ON UTM: 17T, 4922448 m N, 563498 m E Elevation:  102.70 m Rel. El.
SUBSURFACE PROFILE SAMPLE
l_
o [} -
(&} S =
c s S| % k
S 3 5 g | = s oo
= - o o @ = ° »a Well
S = o [ [0} x - S
L = 0 E=] Description = S 0 Installation Remarks
w & N0 | b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
10 | TOPSOIL: (~ 75 mm thick) *
T SILTY SAND: trace gravel; dark 1B Ss 90 3
7] brown, trace organic matter;
[102 — disturbed native; non-cohesive,
-_1 moist, very loose to compact, (SM)
1 2 | ss | 90 | 14
] sandy SILT: grey; non-cohesive, wet, \
[1o1 dense, (ML)
m ’ 3 SS 30 44
2
T SILTY SAND: grey; non-cohesive, wet,
T compact to dense, (SM)
hoo - 4 SS 30 34
3
T 5 | ss | s0 | 19 1
99—
4
98— \
s 6 ss | 100 | 47
1 Borehole terminated at 5.2 mbgs
97 — due to exploration depth achieved
s
96—
7
I Borehole caved to a
95— depth of about 3.0
I mbgs on completion
—8 of drilling.
T Groundwater level
T measured in
T borehole at a depth
94 — of about 1.8 mbgs
- upon completion of
I drilling.
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Peterborough

Barrie Log of Borehole: BH115-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 7, 2022
Location: Nottawa, ON UTM: 17T, 4922423 m N, 563707 m E Elevation:  102.54 m Rel. El.
SUBSURFACE PROFILE SAMPLE
l_
o [} -
(&} S =
A g 12| 2 =t
S 3 5 g | = s oo
= - o o @ = ° »a Well
= = o c [0] x [ S
L = o) E=] Description = S 0 Installation Remarks
w & N0 | b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
40 TOPSOIL: (~ 75 mm thick) * ’
€ SILTY SAND: trace gravel; brown, 1B SS 85 3
no2 — oxidation stains, disturbed native;
-1 non-cohesive, moist, compact to
19 loose, (SM)
4 2 SS 80 14
[101 -gravelly at about 1.5 mbgs 3A
1 sandy SILTY CLAY: trace to some 38 SS 70 9
__2 gravel; grey (TILL); cohesive, w ~ PL,
B stiff, (CL)
hoo I SILTY SAND: trace gravel; grey (TILL);
| non-cohesive, wet, compact, (SM) 4 SS 75 12
T3
+ 5 SS 80 14
99—
T4
1 sandy SILTY CLAY: trace gravel; grey;
- cohesive, w ~ PL, very stiff, (CL)
98 —_
15 6 SS 55 23
97 I Borehole terminated at 5.2 mbgs
1 due to exploration depth achieved
T—6
96 —_
7
95 ___ Borehole caved to a
1 depth of about 1.4
- mbgs on completion
T8 of drilling.
1 Groundwater level
1 measured in
94— borehole at a depth
4 of about 0.9 mbgs
_ upon completion of
__9 drilling.
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Peterborough

Barrie Log of Borehole: BH116-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 7, 2022
Location: Nottawa, ON UTM: 17T, 4922281 m N, 563694 m E Elevation: 102.31 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
(&} S =
c s S| % k
2 § o 3 > = oo
= s e Re! o} = < »wa Well
sz B | £ Descripti E|& ||k : Installat Remark
o EQ| 3 escription zZ |l 2|l = | 25 50 75 | 10 20 3040 nstallation emarks
L L L L L L L
40 P &5\ TOPSOIL: (~ 450 mm thick)
[102 N Wl s | oss
T SILTY SAND: trace gravel; brown, 1B
T disturbed native, non-cohesive,
T moist, loose to compact, (SM)
4 2 SS 75 12
101 —
T SILTY SAND: grey; non-cohesive, wet,
I compact, (SM) 3 | ss | 70| 19
—2
[100 — +| SANDY SILT: some gravel; grey (TILL), \
1 silty sand seams; non-cohesive,
1 moist, dense, (ML) 4 SS 100 43 W
—_3 sandy SILTY CLAY: trace gravel; grey
99— ¢| (TILL); cohesive, w < PL, hard, (CL)
- 5 SS 50 44
T4
98—
1 6 SS 25 50
97 —_
i Borehole terminated at 5.2 mbgs
1 due to exploration depth achieved
16
96 —
7
95—
| Borehole caved to a
1 depth of about 3.4
I mbgs on completion
—8 of drilling.
T Groundwater level
94— measured in
L borehole at a depth
4 of about 1.4 mbgs
1 upon completion of
__9 drilling.
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Peterborough

Barrie Log of Borehole: BH117-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 7, 2022
Location: Nottawa, ON UTM: 17T, 4922352 m N, 563876 m E Elevation: 102.58 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
5 ¢ =
5 —~
. g2 | % =k
S g B s |z = o Q
S _%| ¢ tleg | & | < = o Well
2 = o = inti o i
o E & = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
10 TOPSOIL: (~ 175 mm thick) 1A i PN Monument [ 50 mm Diameter
- SILTY SAND: trace gravel; brown, 1B SS 70 4 Cap M.onltormg Well
no2 —- disturbed native; non-cohesive, with a 3.0 m screen.
4 moist, very loose to loose, (SM) Groundwa?er level
- - measured in
-+—1 SILTY SAND: fine to medium, trace 5 s 70 18 monitoring well at a
+£ gravel; brown to grey; non-cohesive, 4 g;—:-ntonite depth of about 0.40
4 wet, compact, (SM) Pag mbgs on May 5 and
o1 —+ -becomes grey and gravelly at about Standpipe | 0-71 mbgs on
T 1.5 mbgs June 8, 2022
- 2 3 SS 95 26
-+ 4A HH
100 — SILT to sandy SILT: grey; ss 100 20 :
=4 non-cohesive, wet, compact to 48
4 3 loose, (ML)
4 GSA SS5:
T 5 SS 80 8 2% Gravel
99 — 2% Sand
4 74% Silt
14 22% Clay
T SILTY CLAY: some sand to sandy, — Sand Pack
T trace to some gravel; grey (TILL); pve
98 —+ cohesive, w > PL, stiff to very stiff Screen
T (c)
i 6 SS 95 13
—5
97 —
T—6
T 7 SS 100 15
96 —
7 Borehole terminated at 6.7 mbgs
-+ due to exploration depth achieved
95—
T—8
94 —
T—9

Logged By:
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Peterborough

Barrie Log of Borehole: BH118-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-_7900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 7, 2022
Location: Nottawa, ON UTM: 17T, 4922527 m N, 563928 m E Elevation: 101.83 m Rel. El.
SUBSURFACE PROFILE SAMPLE
'_
5 ¢ =
5 —~
. g2 | % =k
2 5 5 8|z = 59
s g2 el | = | ° el
& = < - e .
o E 8 = Description 2 > < % 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
Lo TOPSOIL: (~ 100 mm thick) A /
1 SILTY SAND: trace gravel; brown, 1B SS 80 5 r \
4+ disturbed native; non-cohesive,
ho1 -+ moist, loose, (SM)
+—1 SILTY SAND: trace gravel, brown to
+ grey; non-cohesive, wet, compact, 2 S5 75 24
. (SM)
100 —
12 3 SS 85 19
+ Alss | 90 | 17
99— CLAYEY SILT to SILTY CLAY: trace 4B
-3 sand, trace gravel; grey; cohesive,
-1 w> PL, stiff to very stiff, (ML/CL)
4 5 SS 100 11
98 —
-—4
7 6 | ss | 70 | 16
-—5
T Borehole terminated at 5.2 mbgs
T due to exploration depth achieved
96 —
-—6
95—
-—7
_+ Borehole caved to a
T depth of about 1.2
94— mbgs on completion
-+—8 of drilling.
+ Groundwater level
+ measured in
+ borehole at a depth
of about 0.8 mbgs
93— ;
upon completion of
79 drilling.
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Peterborough

Barrie Log of Borehole: BH119-22
Oshawa
Kingston Page 1 of1
CAMBIUM T: 866-217-?900_
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 7, 2022
Location: Nottawa, ON UTM: 17T, 4922440 m N, 564191 m E Elevation:  102.40 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
(&} S =
A 52| 2 g
S 3 5 g | = s oo
= - o o @ = ° »a Well
> - o c (o] x - S
L = 0 E=] Description = S 0 Installation Remarks
w & N0 | b4 = X %) 25 50 75 10 20 30 40
L L L L L L L
10 TOPSOIL: (~ 100 mm thick) 1A n
ho2 —- SILTY SAND: trace gravel; brown, 1B SS 65 \
4 disturbed native; non-cohesive,
1 moist, very loose to loose, (SM)
-—1 SILTY SAND to SAND: fine to
€ medium; brown to grey; 2 S5 80 21
ho1 -+ non-cohesive, wet, compact,
1 (SM/SP)
T 3 ss 80 23
-—2
oo —- -becomes grey at about 2.3 mbgs
T 4 SS 100 16
-—3
-+ SILTY CLAY to CLAYEY SILT: trace
99 —- sand; grey; cohesive, w ~ PL, very 5 sS 55 19
4 stiff, (CL-ML)
—4
T sandy SILT: some gravel; grey (TILL);
98 — non-cohesive, moist, compact, (ML)
15 6 SS 25 19
7T Borehole terminated at 5.2 mbgs
T due to exploration depth achieved
-—6
96 —
-—7
95— Borehole caved to a
T depth of about 1.2
T mbgs on completion
T—8 of drilling.
£ Groundwater level
94 —- measured in
A4 borehole at a depth
1 of about 1.1 mbgs
upon completion of
T° drilling.
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Peterborough

Barrie Log of Borehole: BH120-22
Oshawa
——— Kingston Page 1 of1
CAMBIUM
T: 866-217-7900
www.cambium-inc.com
Client:  Georgian Communities Project Name:  Nottawa Lands Development Project No.:  14768-001
Contractor:  Walker Drilling Method:  Hollow Stem Auger Date Completed: April 8, 2022
Location: Nottawa, ON UTM: 17T, 4923110 m N, 563906 m E Elevation:  99.32 m Rel. El.
SUBSURFACE PROFILE SAMPLE
|_
o [} -
O = =
: g 12| 2 =t
S g B g |z = o 9
T g2 el | = | ° el
o = o = ioti o i
o E 8 = Description 3 > < & 25 50 75 10 20 30 40 Installation Remarks
L L L L L L L
40 TOPSOIL: (~ 75 mm thick) T ’ PN Monument [ 50 mm Diameter
99— SILTY SAND: brown, disturbed native; | 18 | SS | 50 Cap Monitoring Well
T non-cohesive, moist; very loose, with a 3.0 m screen.
i (SM) Groundwater level
I - measured in
—1 SILTY SAND: brown; non-cohesive, 5 ss 75 17 monitoring well at a
1 wet, compact, (SM) 4 g;—:-ntonite depth of about -0.74
98— Pag mbgs on May 5 and
T sandy SILT: grey; non-cohesive, wet, T Standpipe -0.4 mbgs on June 8.
T compact, (ML) Water levels
T2 3 ss 80 28 measured were
=€ above ground
97 —| surface indicating
1 = [ artesian conditions.
I 4 SS 50 23
I GSA S54:
__3 0% Gravel
9 T 31% Sand
- 5 SS 45 28 63% Silt
T 6% Clay
T4
05— SILTY CLAY: some sand, trace gravel; — Sand Pack
I grey (TILL), silty sand seams; pVC
= cohesive, w ~ PL to w > PL, stiff, (CL) Screen
15 6 SS 60 13
94—
-6
93 —
I 7 SS 30 14
17 Borehole terminated at 6.7 mbgs
T due to exploration depth achieved
92—
T8
91—
-9

Logged By: CM Input By: CM




Geotechnical Exploration - Nottawa Lands - 3977 4013 County Road 124 & Parts of Lots 34 & 35, Concession 8, Nottawa,
Township of Clearview

Georgian Communities
CAMBIUM Cambium Reference: 14768-001
November 13, 2023

Appendix B
Physical Laboratory Testing Results

Cambium Inc.



CERTIFIED BY

CCiw

Grain Size Distribution Chart

—_—
CAMBIUM

Project Number: 14768-001 Client: Georgian Communities

Project Name: Geo - Nottawa Lands

Sample Date: March 2022 Sampled By: Chris Malliaros - Cambium Inc.

Location: BH 103-22 SS 4 Depth: 23mto2.9m Lab Sample No: S-22-0655

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm)

CLAY & SILT (<0.075 mm)

FINE MEDIUM COARSE FINE COARSE

100

90

L 2
L 3
L 4
L 4
L 4
®
4

80

/ m

70

/ .

60

PASSING

50

RETAINED

PERCENT

40

/ w

PERCENT

30

/ w

20

70

=t |

‘//‘/" *

100

DIAMETER (mm)

MIT SOIL CLASSIFICATION SYSTEM

FINE MEDIUM COARSE FINE MEDIUM COARSE
CLAY SILT BOULDERS
SAND GRAVEL
Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture
BH 103-22 SS4 23mto29m 4 78 14 4 13.7
Description Classification Deo D3 Do C, C.
SILTY SAND trace gravel SM 0.430 0.155 0.013 33.08 4.30

Additional information available upon request
Issued By: Date Issued: May 12, 2022

(Senior Project Manager)

Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
194 Sophia St. | Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo



CERTIFIED BY

CCiw

Grain Size Distribution Chart

—_—
CAMBIUM

Project Number: 14768-001 Client: Georgian Communities

Project Name: Geo - Nottawa Lands

Sample Date: March 2022 Sampled By: Chris Malliaros - Cambium Inc.

Location: BH 109-22 SS 3 Depth: 1.5mto2.1m Lab Sample No: S-22-0657

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm)

CLAY & SILT (<0.075 mm)

FINE MEDIUM COARSE FINE COARSE

100

L 2
L 3
L 4
L 4
L 4
®
4

90

80 / 20
70 30
60 / 40
50 50
40 / 60
30 /

20

PASSING
RETAINED

PERCENT
PERCENT

70

7 o

0.001 0.01 0.1 1 10 100

DIAMETER (mm)

MIT SOIL CLASSIFICATION SYSTEM

FINE MEDIUM COARSE FINE MEDIUM | COARSE
CLAY SILT BOULDERS
SAND GRAVEL
Borehole No. Sample No. Depth Gravel Sand Silt | Clay Moisture
BH 109-22 SS3 1.5mto2.1m 2 87 11 16.9
Description Classification Deo D3 Do C, C.
SAND some fines trace gravel SP 0.395 0.180 - - -
Additional information available upon request
Issued By: Date Issued: May 10, 2022

(Senior Project Manager)

Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
194 Sophia St. | Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo
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CCiw

Grain Size Distribution Chart

——
CAMBIUM
Project Number: 14768-001 Client: Georgian Communities
Project Name: Geo - Nottawa Lands
Sample Date: March 2022 Sampled By: Chris Malliaros - Cambium Inc.
Location: BH 117-22 SS 5 Depth: 3mto3.7m Lab Sample No: S-22-0661
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm)
CLAY & SILT (<0.075 mm)
FINE | MEDIUM COARSE FINE COARSE

100

/PL’_" ¢ M
80

20

OlO-O 0
Rl o
v

o
A

4
L 2

70

30
60 l// 40
50 50
40 / 60
30 /

70

PASSING
RETAINED

PERCENT
PERCENT

20 / 80

0.001

DIAMETER (mm)

MIT SOIL CLASSIFICATION SYSTEM

FINE MEDIUM COARSE FINE MEDIUM COARSE
CLAY SILT BOULDERS
SAND GRAVEL
Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture
BH 117-22 SS5 3mto3.7m 2 2 74 22 22.0
Description Classification Deo D3 Do C, C.
SILT trace sand trace gravel ML 0.013 0.004 - - -
Additional information available upon request
Issued By: Date Issued: May 12, 2022
(Senior Project Manager)
Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
194 Sophia St. | Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo



CERTIFIED BY

CCiw

Grain Size Distribution Chart

—_—
CAMBIUM

Project Number: 14768-001 Client: Georgian Communities

Project Name: Geo - Nottawa Lands

Sample Date: March 2022 Sampled By: Chris Malliaros - Cambium Inc.

Location: BH 120-22 SS 4 Depth: 23mto2.9m Lab Sample No: S-22-0660

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm)
CLAY & SILT (<0.075 mm)
FINE |

MEDIUM COARSE FINE COARSE

100 >

90 /,/v |

80 20
70 30
60 / 40
50 50
40 / 60
30 /

70

/ :

4
4
L 3
L 2
L 3
L 4
L 4
L 4
®
4

PASSING
RETAINED

PERCENT
PERCENT

20

0 100

DIAMETER (mm)

MIT SOIL CLASSIFICATION SYSTEM

FINE MEDIUM COARSE FINE MEDIUM COARSE
CLAY SILT BOULDERS
SAND GRAVEL
Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture
BH 120-22 SS4 23mto29m 0 31 63 6 17.5
Description Classification Deo D3 Do C, C.
Sandy SILT ML 0.061 0.016 0.007 8.71 0.60
Additional information available upon request
Issued By: Date Issued: May 12, 2022

(Senior Project Manager)

Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
194 Sophia St. | Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo



Plasticity Chart

CAMBIUM
Project Number: 14768-001 Client: Georgian Communities
Project Name: Geo - Nottawa Lands
Sampled By: Chris Malliaros - Cambium Inc. Sample Date: March 2022
Hole No.: BH 106-22 SS5 Depth: 3mto3.7m Lab Sample No:  S-22-0656
| Low Plasticity | High Plasticity
W, 50 INORGANIC CLAY
/
50 @9
LOW PLASTICITY
INORGANIC CLAY
2 40
@ /
x
w
[a]
: /
y
% LOW
= COMPRESSIBILITY
2) INORGANIC SILT
-l
& 20 A MH or OH
L
/ HIGH COMPRESSIBILITY
INORGANIC SILT
/ OR INORGANIC CLAY
10
@ MEDIUM
ML or OL COMPRESSIBILITY
CL-ML
S INORGANIC GLAY
0 @ !
0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (W,) %
Symbol Borehole Sample Depth Description
[ | BH 106-22 SS5 3mto3.7m CL-ML
Liquid Limit (%) Plastic Limit Plasticity Index (%)
22.3 15.8 6.5

Additional information available upon request

y (M

Issued By:

Date Issued:

(Senior Project Manager)

Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
194 Sophia St. | Peterborough | ON | KOH 1E5

May 12, 2022

Form: L1.V1 - Att.Lmt




Plasticity Chart

CAMBIUM
Project Number: 14768-001 Client: Georgian Communities
Project Name: Geo - Nottawa Lands
Sampled By: Chris Malliaros - Cambium Inc. Sample Date: March 2022
Hole No.: BH 110-22 SS5 Depth: 3mto3.7m Lab Sample No:  S-22-0658
| Low Plasticity | High Plasticity
60 | |

HIGH PLASTICITY
W, 50 INORGANIC CLAY

50
)
LOW PLASTICITY
INORGANIC CLAY

/

2 40
@

x /
w

a

4

> 30 P

o LOW

|: COMPRESSIBILITY

7)) INORGANIC SILT

<

-

& 20

/ MH or OH
/
HIGH COMPRESSIBILITY
INORGANIC SILT
/ OR INORGANIC CLAY

10
@ MEDIUM

COMPRESSIBILITY

CL-Ml> / ML or OL INORGANIC SILT
—.—: INORGAiIIC CLAY

0 '
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT (W,) %

Symbol Borehole Sample Depth Description
| BH 110-22 SS5 3mto3.7m ML
Liquid Limit (%) Plastic Limit Plasticity Index (%)
13.9 10.5 34

Additional information available upon request

Issued By: W Date Issued: May 12, 2022

(Senior Project Manager)

Cambium Inc. (Laboratory)
866.217.7900 | cambium-inc.com
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Plasticity Chart

CAMBIUM
Project Number: 14768-001 Client: Georgian Communities
Project Name: Geo - Nottawa Lands
Sampled By: Chris Malliaros - Cambium Inc. Sample Date: March 2022
Hole No.: BH 112-22 SS5 Depth: 3mto3.7m Lab Sample No:  S-22-0659
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Collingwood, ON | F. 705.446.3520

CONSULTING ENGINEERS LA 1AL cicrozienca

MEMO

DATE February 28, 2024 PROJECT NO. 1953-6040
RE Nottawa Trunk Sanitary Servicing

TO Jay Beech, Georgian Communities

FROM Justin L’ Abbe & Patrick Wojcieszynski, C.F. Crozier & Associates Inc.

CccC Brittany Robertson, C.F. Crozier & Associates Inc.

Introduction

C.F. Crozier & Associates Inc. (Crozier) has been retained by Georgian Communities to evaluate
potential sanitary servicing strategies available for the proposed Nottawa Green residential
development and the existing Village of Nottawa. The Nottawa Sanitary and Water Servicing
Strategy Technical Memo (Crozier, September 2022) was prepared to review current servicing
strategies for this area and recommended that the preferred sanitary servicing solution for the
community of Nottawa is a connection to the Town of Collingwood's wastewater system.

The initial high level wastewater servicing strategy for the Collingwood connection consisted of a
sanitary pumping station (SPS) and dual forcemain system. This strategy consists of a pumping
station within the Village of Nottawa to collect and convey wastewater through pressurized
pipes to the Collingwood wastewater system. After review of detailed topographic survey of the
preferred connection route, it was concluded that gravity sewers can be designed to convey
flows from Nottawa to Collingwood. This technical memo evaluates the Nottawa to
Collingwood wastewater connection strategies and provides recommendations for a preferred
solution.

This memo is organized into the following sections:

e Servicing Strategy No. 1: Sanitary Pumping Station and Dual Forcemain

e Servicing Strategy No. 2: Gravity Sewer

e Evaluation of Alternatives

e Recommendations
Sanitary Servicing Strategy No. 1: Sanitary Pumping Station with Dual Forcemain
Sanitary servicing strategy No. 1 consists of a local gravity sewer for the proposed Noftawa
Green residential development with a SPS and dual forcemains as the connection to

Collingwood. Dual forcemains (i.e., 150 mm and 200 mm diameter) are recommended to
accommodate development phasing and future connections for the Village of Nottawa.

The material in this memo reflects best judgment in light of the information available at the time of preparation. Any use
which a third party makes of this report, or any reliance on or decisions made based on it, are the responsibilities of such
third parties. C.F. Crozier & Associates Inc. accepfts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this report.



Nottawa Green Subdivision Nottawa Trunk Sanitary Servicing
Georgian Communities Inc. February 28, 2024

The preferred connection location for the proposed forcemains to the Collingwood wastewater
collection system is on éth Line at the intersection with Sanford Fleming Dr. between Poplar Side
Road and Highway 26. From this connection location, the forcemain alignment is proposed
along 6" Line / Concession southward to the Hamlet of Batteaux, and west along the Batteaux
Side Road to the Nottawa Public School. An easement will be required through the school
property to the Subject Lands. Figures 1 and 2 illustrate the proposed forcemain alignment and
profile of this option.

The preliminary opinion of probable costs for this design alternative are expected to be
approximately $14.5 million. Please refer to Appendix A for more information regarding the
costing. The SPS will be the highest cost item associated with this serving strategy.

Table 1 summarizes the advantages and disadvantages of this sanitary servicing solution using
evaluation criteria of operatfion and maintenance, future flexibility of the design, schedule, and
current infrastructure disturbance.

Table 1: Sanitary Pumping Station with Dual Forcemain Strategy Advantages and Disadvantages

Evaluation Advantages Disadvantages

Criteria

Operation & e Blockages are unlikely to occur | ¢  Requires operator o monitor and
Maintenance during regular operations. maintain SPS and forcemain.

e Electrical failures can impact
system operation. Backup
generators and failure systems
required fo ensure smooth
operation.

e Requires scheduled
maintenance.

Future Flexibility | ¢ Pumping Station can be e System has mechanical
of the Design designed to handle future flows constraints limiting capacity.
for the Village of Nottawa e Can not connect existing or
future gravity sewers to a
forcemain.

e Pumping station and forcemain
systems will require upgrades as
confributing wastewater flows

increase.
Timeline/ e Constfruction of forcemain is e Approximately 18-24 months for
Schedule often faster than gravity sewers design of the forcemain and SPS.
when considering slope and Addifionally approximately 1
depth requirements for a year for construction. Total
gravity sewer buildout time will be

approximately 3 years.

e MECP approval is required for
design of large or complex
wastewater pumping stations
and forcemains

o Cross servicing agreement will be
required.

C.F. Crozier & Associates Inc. Page 2 of 8
Project No. 1953-6040
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Evaluation Advantages Disadvantages
Criteria
Current e Forcemains can be constfructed
Infrastructure at a constant depth reducing
Disturbance deep excavation required.

e Forcemains can be constructed
with the use of tfrenchless
methods reducing the amount
of disturbance to existing
infrastructure.

Sanitary Servicing Strategy 2: Gravity Sewer

Following review of recent topographic survey of the proposed forcemain route (J.D Barnes Ltd.,
September 2022) it was confirmed that a gravity sewer connection from Nottawa to
Collingwood is feasible. The gravity sewer would follow the preferred route previously identified
and connect to the Collingwood wastewater system at the Sir Sandford Fleming and éth Line
intersection. Figures 1 and 2 illustrate the route and functional design.

The preliminary opinion of probable cost for this design solution is expected to be $9 million. The
main cost savings for this sanitary servicing strategy is it eliminates the need for a pumping
station. Please refer to Appendix A for more costing information.

Our office evaluated the design of a gravity sewer under the initial and full buildout flow
scenarios. The initial condition assumes 118 residential units or 295 persons of base flow for the first
phase of the Nottawa Green Development and 24.2 ha of cumulative area. The full buildout
scenario assumes 4323 Residential units or 10,808 persons of base flow with a cumulative area of
245 ha for Nottawa and Batteaux. The full build out scenario was referenced from the July 2009
EA for Long term Sewage Collection and Treatment for Nottawa (Burnside 2009). It was
concluded that a 525mm diameter frunk gravity sewer will provide adequate levels of service for
both initial and ultimate buildout scenarios. Please see Appendix B for sanitary design sheefs.

Table 2 outlines the advantages and disadvantages of this alternative,

Table 2: Gravity Sewer Strategy Advantages and Disadvantages

Evaluation Advantages Disadvantages
Criteria
Operation & e Less maintenance required e Blockages can occur if baseflow
Maintenance | ¢ Does notfrely on mechanical requirement are not met. Should
components to operate. be monitored in early years of
operation and flushed regularly.
Future e New connections can be added e Gravity systems have design
Flexibility of anywhere along the sewer route if constraints related to base flows
Design there is sufficient capacity in the and velocities which are
system. required to ensure proper
¢ Minimized infrastructure costs for conveyance of sewage.
future developments and public
works projects.

C.F. Crozier & Associates Inc. Page 3 of 8
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Evaluation Advantages Disadvantages

Criteria

Timeline/ Design process is straightforward. Will take approximately 8 — 12

Schedule Municipal approvals only. months for design of the gravity
Overall design and construction sewer, plus approximately 1 year
process has historically been faster for construction. Total buildout
than forcemain and wastewater time will be approximately 2
pumping station alternatives. years.

e Cross servicing agreement will
be required.

Current e Deep excavation will be

Infrastructure required in some areas.

Disturbance

Evaluation of Alternatives

Table 3 compares the advantages and disadvantages of Tables 1 and 2 for the two alternatives.

Table 3: Evaluation of Alternatives

Evaluation Criteria

Preferred Option

Cost

Option 2 - Gravity Sewer
o Total costs of the gravity sewer option are lower than those of the
pumping station for both construction and maintenance.

Operation &
Maintenance

Option 2 - Gravity Sewer
e Gravity sewers are preferred where feasible

Future Flexibility of
Design

Option 2 - Gravity Sewer
e A gravity sewer allows for more flexibility for future connections
from a timing and infrastructure requirement perspective.

Timeline / Schedule

Option 2 - Gravity Sewer
o Gravity sewers typically are faster to design and receive approvals
compared to pumping statfions and forcemains.

Current Infrastructure
Disturbance

Option 1 - Forcemain
e Forcemain expected to minimize disturbance during construction.

C.F. Crozier & Associates Inc.
Project No. 1953-6040

Page 4 of 8



Nottawa Green Subdivision Nottawa Trunk Sanitary Servicing
Georgian Communities Inc. February 28, 2024

Recommendation

Based on the evaluation completed, our recommendation on the preferred sanitary connection
method is a gravity sewer between Nottawa and Collingwood. This solution will cost less, provide
more flexibility for system expansion, and can be approved for construction faster than an
equivalent forcemain and pumping station system.

We trust that the above discussion provides the required information for consideration. Should
you have any questions please feel free to contact the undersigned.

Sincerely,

C.F. CROLZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.

/. A 2 e -
ojcieszynski, P.Eng. Justin f Abbe, P.Eng.

Engineer

Pate
Project"Manager Proje
Encl.

\\Crozier-Files\Projects\ 1900\ 1953-Georgian Communities\6040_Nottawa Development\Memos\Trunk Sani Sewer Memo\2024.02.28 Update\2024.02.28 -
Nottawa Trunk Sanitary Servicing.docx
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APPENDIX A — OPINION OF
PROBABLE COSTS

Option 1: Forcemain and Sanitary Pumping Station

Option 2: Gravity Sewer

C.F. Crozier & Associates Inc. Page 6 of 8
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CONSULTING ENGINEERS
Prepared by: EP

Checked by: JL'A/PW

OPTION 1: FORCEMAIN AND SANITARY PUMPING STATION

Preliminary Opinion of Probably Costs

NOTES
Due to COVID-19, the Construction Indusiry has seen large fluctuations in material, and labour pricing. While C.F. Crozier & Associates
Inc. has prepared this Preliminary Opinion of Probable Cost to the best of our ability, the costs of the items included in this OPC may
continue to fluctuate until the time of Construction.
This OPC has been prepared for the purpose of demonstrating the theoretical cost differences between two servicing alternatives. This is|
a a Class 'D' estimate and this OPC should not be used for budgetary or security purposes.
b) The material enclosed reflects best judgment in light of the information available at the time of preparation. Any use which a third party
makes of this information, or any reliance on or decisions made based on it, are the responsibilities of such third parties.
Crozier Consulting Engineers accept no responsibility for damages, if any, suffered by any third party as a result of decisions made or
c) actions based on this material given the preliminary nature of the concept at this time. Servicing information derived from preliminary
external servicing drawings by CF Crozier & Associates.
d) Servicing information derived from preliminary external servicing drawings by CF Crozier & Associates.
Estimate and unit prices are based on recent tender results (2021-2022) for similar projects and previous servicing estimates for this
el project. Prices were adjusted according to estimated inflation in the past several years. These prices do not include HST.
f This estimate has been prepared based on the information available to our office at the time of preparation. The estimates are subject
to revisions based on refined findings and/or recommendations.
All Lump Sum (LS) item pricing below was pulled directly from the OPC prepared by our office titled "Nottawa Development - External
9 Forcemain and Well Opinion of Probable Costs" (July, 5th, 2021) with a multiplication factor added to account for inflation.
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
A - SANITARY FORCEMAIN
Al Dual Forcemains (150mm and 200mm dia.) c/w all appurtenances &
restoration 5355 m $ 1,000.00 | $ 5,355,000.00
A2  |Combination air valve c/w underground structure 7 eq. $  12,000.00 | $ 84,000.00
Sub Total | $___5:439.000.00
B - SANITARY PUMPING STATION
B1 Sewage Pump Station c/w building, back-up generator, SCADA, &
dewatering 1 LS $ 4,000,000.00 | $ 4,000,000.00
B2 Future Sewage Pump Station Upsizing Costs to accommodate Village
units 1 LS $ 700,000.00 | $ 700,000.00
Upgrades to TCW St Claire SPS to accommodate Nottawa flows (Per
B3 )
Cole MSP Dec. 2019 estimate) 1 LS $1,800,000.00 | $ 1,800,000.00
SubTotal [ S 6,500,000.00

SUMMARY OF OPC PRICES

SCHEDULE A - Sanitary Sewers S 5,439,000.00
SCHEDULE B - Sanitary Pumping Station S 6,500,000.00
Sub Total $ 11,939,000.00

Contingency (20%) $ 2,387,800.00

Total OPC (excluding HST) $ 14,326,800.00

Estimate for Comparison $ 14,500,000.00




Project No.: 1953-6040

c R nz I ER File No.: Nottawa Trunk Sanitary Servicing
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CONSULTING ENGINEERS
Prepared by: EP

Checked by: JLAIPW

OPTION 2: GRAVITY SEWER

Preliminary Opinion of Probably Costs

NOTES

Due to COVID-19, the Construction Industry has seen large fluctuations in material, and labour pricing. While C.F. Crozier & Associates
Inc. has prepared this Preliminary Opinion of Probable Cost to the best of our ability, the costs of the items included in this OPC may
continue to fluctuate until the time of Construction.

This OPC has been prepared for the purpose of demonstrating the theoretical cost differences between two servicing alternatives.

a) This is a Class 'D' estimate and this OPC should not be used for budgetary or security purposes.
The material enclosed reflects best judgment in light of the information available at the time of preparation. Any use which a third
party makes of this information, or any reliance on or decisions made based on it, are the responsibilities of such third parties.
Crozier Consulting Engineers accept no responsibility for damages, if any, suffered by any third party as a result of decisions made or
c) actions based on this material given the preliminary nature of the concept at this time. Servicing information derived from preliminary
external servicing drawings by CF Crozier & Associates.
d) Servicing information derived from preliminary external servicing drawings by CF Crozier & Associates.
el Estimate and unit prices are based on recent tender results (2021-2022) for similar projects and previous servicing estimates for this
project. Prices were adjusted according to estimated inflation in the past several years. These prices do not include HST.
‘ This estimate has been prepared based on the information available to our office at the time of preparation. The estimates are
) subject to revisions based on refined findings and/or recommendations.
All Lump Sum (LS) item pricing below was pulled directly from the OPC prepared by our office titled "Nottawa Development -
9l External Forcemain and Well Opinion of Probable Costs" (July, 5th, 2021) with a multiplication factor added to account for inflation.
ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL
A - SANITARY SEWERS
Al Supply & Install Sanitary Sewers c/w associated appurtenances
O) 525mm @ Concrete depth of 2.8 - 4 meters 3075 m $ 800.00 | $ 2,460,000.00
b)|525mm @ Concrete depth of 4-8 meters 1905 m $ 1,200.00 | $ 2,286,000.00
A2  [Supply & Install Sanitary Manholes 54
a)  |[1200mm @ OPSD 701.010 47 ea. $ 12,000.00 | $ 564,000.00
b) 1500mm @ OPSD 701.011 7 eaq. $ 15,000.00 $ 105,000.00
SubTotal [$ 541500000
B - SANITARY PUMPING STATION
B Upgrades to TCW St Claire SPS to accommodate Nottawa flows (Per

Cole MSP Dec. 2019 esTimOTe) 1 LS $ 1,800,000.00 $ 1,800,000.00

Sub Total | $ 1,800,000.00

SUMMARY OF OPC PRICES

SCHEDULE A - Sanitary Sewers S 5,415,000.00
SCHEDULE B - Pumping Station Upgrades S 1,800,000.00
Sub Total S 7,215,000.00

Contingency (20%) $ 1,443,000.00

Total OPC (excludingHsT) $  8,658,000.00

Estimate for Comparison $  9,000,000.00
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APPENDIX B — SANITARY DESIGN
SHEETS

Initial Servicing Phase

Ultimate Servicing Phase

C.F. Crozier & Associates Inc. Page 7 of 8
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CONSULTING ENGINEERS

Project No.: 1953-6040
File Name: Sanitary Sewer Design
Date: 2024.02.18

by: JL'A

NOTTAWA/COLLINGWOOD TRUNK SANITARY SEWER CONNECTION - INITIAL PHASE (Nottawa Green Phase 1)

Peak Factor (M) = 1+(14/4+(P/1000)"0.5) N = 0.013

Avg. Daily/Capita Flow = 450 L/cap.d Population = 2.5 p.p.u.

Q infiltration = 0.23 L/has

FROM TO LENGTH INC. AREA CUM.AREA LOTS INC. TOTAL PEAK AVG. FLOW MAX FLOW INFIL. TOTAL COMBINED || DIA. SLOPE CAP. VEL. %FULL| g0 dD  wv Act. Vel.|| UPPER LOWER GROUND GROUND COVER COVER
MH MH (m) (Ha) (Ha) POP. POP. FACTOR (L/S) (L/s) (L/s) INFIL. (L/S) (mm) (%) (I/s)  (ml/s) m/s INVERT INVERT UPPER LOWER UPPER LOWER

SANMH#1 SANMH#2 105 22.56 24.17 118 295 295 4.08 1.54 6.27 5.56 5.56 11.83 525 0.30% 233.68 1.08 5% 0.05 0.15 0.52 0.56 211.89 211.58 215.57 215.58 N/A 3.475
SANMH#2 SANMH#3 110 0.26 24.43 0 0 295 4.08 1.54 6.27 5.62 5.62 11.89 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 211.55 211.22 215.58 21558  3.505 3.835
SANMH#3 SANMH#4 110 0.26 24.69 0 0 295 4.08 1.54 6.27 5.68 5.68 11.95 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 211.19 210.86 215.58 21548  3.865 4.095
SANMH#4 SANMH#5 110 0.26 24.95 0 0 295 4.08 1.54 6.27 5.74 5.74 12.01 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 210.83 210.50 215.48 21535 4.125 4.325
SANMH#5 SANMH#6 110 0.26 25.21 0 0 295 4.08 1.54 6.27 5.80 5.80 12.07 525 0.30% 235.55 1.09 5% 0.05 0.15 0.52 0.57 210.47 210.14 215.35 215.18 4.355 4515
SANMH#6 SANMH#7 110 0.26 25.47 0 0 295 4.08 1.54 6.27 5.86 5.86 12.13 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 210.11 209.78 215.18 21496  4.545 4.655
SANMH#7 SANMH#8 110 0.26 25.73 0 0 295 4.08 1.54 6.27 5.92 5.92 12.19 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 209.75 209.42 214.96 21517  4.685 5.225
SANMH#8 SANMH#9 110 0.26 25.99 0 0 295 4.08 1.54 6.27 5.98 5.98 12.25 525 0.30% 235.55 1.09 5% 0.05 0.15 0.52 0.57 209.39 209.06 215.17 21525 5.255 5.665
SANMH#9 SANMH#10 110 0.26 26.26 0 0 295 4.08 1.54 6.27 6.04 6.04 12.31 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 209.03 208.70 215.25 21519 5.695 5.965
SANMH#10 SANMH#11 110 0.26 26.52 0 0 295 4.08 1.54 6.27 6.10 6.10 12.37 525 0.30% 235.55 1.09 5% 0.05 0.15 0.52 0.57 208.67 208.34 215.19 214.79  5.995 5.925
SANMH#11 SANMH#12 110 0.26 26.78 0 0 295 4.08 1.54 6.27 6.16 6.16 12.43 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 208.31 207.98 214.79 21459  5.955 6.085
SANMH#12 SANMH#13 110 0.26 27.04 0 0 295 4.08 1.54 6.27 6.22 6.22 12.49 525 0.30% 235.55 1.09 5% 0.05 0.15 0.52 0.57 207.95 207.62 214.59 21415  6.115 6.005
SANMH#13 SANMH#14 110 0.26 27.30 0 0 295 4.08 1.54 6.27 6.28 6.28 12.55 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 207.59 207.26 214.15 21391 6.035 6.125
SANMH#14 SANMH#15 110 0.26 27.56 0 0 295 4.08 1.54 6.27 6.34 6.34 12.61 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 207.23 206.90 213.91 2134 6.155 5.975
SANMH#15 SANMH#16 110 0.26 27.82 0 0 295 4.08 1.54 6.27 6.40 6.40 12.67 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 206.87 206.54 2134 212.82  6.005 5.755
SANMH#16 SANMH#17 110 0.26 28.08 0 0 295 4.08 1.54 6.27 6.46 6.46 12.73 525 0.30% 23555 1.09 5% 0.05 0.15 0.52 0.57 206.51 206.18 212.82 21243 5.785 5.725
SANMH#17 SANMH#18 110 0.26 28.34 0 0 295 4.08 1.54 6.27 6.52 6.52 12.79 525 0.30% 235.55 1.09 5% 0.05 0.15 0.52 0.57 206.15 205.82 212.43 212 5.755 5.655
SANMH#18 SANMH#19 54.8 0.13 28.47 0 0 295 4.08 1.54 6.27 6.55 6.55 12.82 525 0.31% 239.53 1.11 5% 0.05 0.15 0.52 0.58 205.77 205.60 212 21151 5.705 5.385
SANMH#19 SANMH#20 54.9 0.13 28.60 0 0 295 4.08 1.54 6.27 6.58 6.58 12.85 525 0.29% 232.17 1.07 6% 0.06 0.16 0.54 0.58 205.55 205.39 211.51 211.04 5.435 5.125
SANMH#20 SANMH#21 79 0.19 28.79 0 0 295 4.08 1.54 6.27 6.62 6.62 12.89 525 0.30% 237.04 1.10 5% 0.05 0.15 0.52 0.57 205.36 205.12 211.04 21049  5.155 4.845
SANMH#21 SANMH#22 44.2 0.10 28.89 0 0 295 4.08 1.54 6.27 6.65 6.65 12.92 525 0.29% 233.23 1.08 6% 0.06 0.16 0.54 0.58 205.07 204.94 210.49 209.67  4.895 4.205
SANMH#22 SANMH#23 43.7 0.10 29.00 0 0 295 4.08 1.54 6.27 6.67 6.67 12.94 525 0.30% 234.56 1.08 6% 0.06 0.16 0.54 0.59 204.89 204.76 209.67 208.61  4.255 3.325
SANMH#23 SANMH#24 50.7 0.12 29.12 0 0 295 4.08 1.54 6.27 6.70 6.70 12.97 525 0.30% 233.92 1.08 6% 0.06 0.16 0.54 0.58 204.71 204.56 208.61 208.62  3.375 3.535
SANMH#24 SANMH#25 20.4 0.05 29.17 0 0 295 4.08 1.54 6.27 6.71 6.71 12.98 525 0.29% 233.23 1.08 6% 0.06 0.16 0.54 0.58 204.51 204.45 208.62 208.57  3.585 3.595
SANMH#25 SANMH#26 110 0.26 29.43 0 0 295 4.08 1.54 6.27 6.77 6.77 13.04 525 0.90% 407.99 1.88 3% 0.03 0.12 0.44 0.83 204.40 203.41 208.57 207.32  3.645 3.385
SANMH#26 SANMH#27 110 0.26 29.69 0 0 295 4.08 1.54 6.27 6.83 6.83 13.10 525 0.60% 333.12 154 4% 0.04 0.14 0.50 0.77 203.38 202.72 207.32 206.53  3.415 3.285
SANMH#27 SANMH#28 110 0.26 29.95 0 0 295 4.08 1.54 6.27 6.89 6.89 13.16 525 1.20% 47111 2.18 3% 0.03 0.12 0.44 0.96 202.69 201.37 206.53 205.42  3.315 3.525
SANMH#28 SANMH#29 110 0.26 30.21 0 0 295 4.08 1.54 6.27 6.95 6.95 13.22 525 0.50% 304.10 1.40 4% 0.04 0.14 0.50 0.70 201.34 200.79 205.42 204.63  3.555 3.315
SANMH#29 SANMH#30 110 0.26 30.47 0 0 295 4.08 1.54 6.27 7.01 7.01 13.28 525 0.70% 359.82 1.66 4% 0.04 0.14 0.50 0.83 200.76 199.99 204.63 203.81  3.345 3.295
SANMH#30 SANMH#31 110 0.26 30.73 0 0 295 4.08 1.54 6.27 7.07 7.07 13.34 525 0.50% 304.10 1.40 4% 0.04 0.14 0.50 0.70 199.96 199.41 203.81 203.4 3.325 3.465
SANMH#31 SANMH#32 110 0.26 30.99 0 0 295 4.08 1.54 6.27 7.13 7.13 13.40 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 199.38 199.05 203.4 203.16  3.495 3.585
SANMH#32 SANMH#33 110 0.26 31.25 0 0 295 4.08 1.54 6.27 7.19 7.19 13.46 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 199.02 198.69 203.16 203.13  3.615 3.915
SANMH#33 SANMH#34 62.9 0.15 31.40 0 0 295 4.08 1.54 6.27 7.22 7.22 13.49 525 0.30% 236.36 1.09 6% 0.06 0.16 0.54 0.59 198.66 198.47 203.13 203.06  3.945 4.065
SANMH#34 SANMH#35 109.9 0.26 31.66 0 0 295 4.08 1.54 6.27 7.28 7.28 13.55 525 0.30% 235.66 1.09 6% 0.06 0.16 0.54 0.59 198.44 198.11 203.06 202.52  4.095 3.885
SANMH#35 SANMH#36 53.2 0.13 31.79 0 0 295 4.08 1.54 6.27 7.31 7.31 13.58 525 0.30% 235.85 1.09 6% 0.06 0.16 0.54 0.59 198.08 197.92 202.52 201.37  3.915 2.925
SANMH#36 SANMH#37 110 0.26 32.05 0 0 295 4.08 1.54 6.27 7.37 7.37 13.64 525 1.00% 430.06 1.99 3% 0.03 0.12 0.44 0.87 197.89 196.79 201.37 200.69  2.955 3.375
SANMH#37 SANMH#38 67.2 0.16 32.21 0 0 295 4.08 1.54 6.27 7.41 7.41 13.68 525 0.80% 38552 1.78 4% 0.04 0.14 0.50 0.89 196.76 196.22 200.69 200.01  3.405 3.265
SANMH#38 SANMH#39 110 0.26 32.47 0 0 295 4.08 1.54 6.27 7.47 7.47 13.74 525 1.40% 508.86 2.35 3% 0.03 0.12 0.44 1.03 196.19 194.65 200.01 198.47  3.295 3.295
SANMH#39 SANMH#40 65.6 0.16 32.62 0 0 295 4.08 1.54 6.27 7.50 7.50 13.77 525 1.31% 49241 2.27 3% 0.03 0.12 0.44 1.00 194.63 193.77 198.47 197.57  3.315 3.275
SANMH#40 SANMH#41 110 0.26 32.88 0 0 295 4.08 1.54 6.27 7.56 7.56 13.83 525 1.30% 490.35 2.27 3% 0.03 0.12 0.44 1.00 193.74 192.31 197.57 196.1 3.305 3.265
SANMH#41 SANMH#42 71.7 0.17 33.05 0 0 295 4.08 1.54 6.27 7.60 7.60 13.87 525 0.60% 333.05 1.54 4% 0.04 0.14 0.50 0.77 192.28 191.85 196.1 195.6 3.295 3.225
SANMH#42 SANMH#43 110 0.26 33.31 0 0 295 4.08 1.54 6.27 7.66 7.66 13.93 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 191.82 191.49 195.6 195,55  3.255 3.535
SANMH#43 SANMH#44 68.1 0.16 33.48 0 0 295 4.08 1.54 6.27 7.70 7.70 13.97 525 0.29% 233.06 1.08 6% 0.06 0.16 0.54 0.58 191.46 191.26 195.55 195.65  3.565 3.865
SANMH#44 SANMH#45 110 0.26 33.74 0 0 295 4.08 1.54 6.27 7.76 7.76 14.03 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 191.23 190.90 195.65 195.25  3.895 3.825
SANMH#45 SANMH#46 64.5 0.15 33.89 0 0 295 4.08 1.54 6.27 7.79 7.79 14.07 525 0.29% 233.41 1.08 6% 0.06 0.16 0.54 0.58 190.87 190.68 195.25 195.16  3.855 3.955
SANMH#46 SANMH#47 110 0.26 34.15 0 0 295 4.08 1.54 6.27 7.85 7.85 14.13 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 190.65 190.32 195.16 195.4 3.985 4.555
SANMH#47 SANMH#48 64.9 0.15 34.30 0 0 295 4.08 1.54 6.27 7.89 7.89 14.16 525 0.31% 238.74 1.10 6% 0.06 0.16 0.54 0.60 190.29 190.09 195.4 195.25 4.585 4.635
SANMH#48 SANMH#49 110 0.26 34.56 0 0 295 4.08 1.54 6.27 7.95 7.95 14.22 525 1.40% 508.86 2.35 3% 0.03 0.12 0.44 1.03 190.06 188.52 195.25 192.27  4.665 3.225
SANMH#49 SANMH#50 110 0.26 34.82 0 0 295 4.08 1.54 6.27 8.01 8.01 14.28 525 2.30% 652.22 3.01 2% 0.02 0.10 0.40 1.21 188.49 185.96 192.27 190.29  3.255 3.805
SANMH#50 SANMH#51 110 0.26 35.09 0 0 295 4.08 1.54 6.27 8.07 8.07 14.34 525 0.30% 23555 1.09 6% 0.06 0.16 0.54 0.59 185.93 185.60 190.29 189.24  3.835 3.115
SANMH#51 SANMH#52 110 0.26 35.35 0 0 295 4.08 1.54 6.27 8.13 8.13 14.40 525 1.00% 430.06 1.99 3% 0.03 0.12 0.44 0.87 185.57 184.47 189.24 188.02  3.145 3.025
SANMH#52 SANMH#53 110 0.26 35.61 0 0 295 4.08 1.54 6.27 8.19 8.19 14.46 525 0.70% 359.82 1.66 4% 0.04 0.14 0.50 0.83 184.44 183.67 188.02 187.36  3.055 3.165
SANMH#53 SANMH#54 110 0.26 35.87 0 0 295 4.08 1.54 6.27 8.25 8.25 14.52 525 2.00% 608.20 2.81 2% 0.02 0.10 0.40 1.12 183.64 181.44 187.36 184.22  3.195 2.255
SANMH#54  EX. SANMH#2 21.6 0.05 35.92 0 0 295 4.08 1.54 6.27 8.26 8.26 14.53 525 0.65% 346.23 1.60 4% 0.04 0.14 0.50 0.80 181.39 181.25 184.22 2.305




Project No.: 1953-6040

File Name: Sanitary Sewer Design

CRUZlER Date: 2024.02.18
CONSULTING ENGINEERS By JL,A
Checked By: PW
NOTTAWA/COLLINGWOOD TRUNK SANITARY SEWER CONNECTION - FULL BUILDOUT (Nottawa & Batteaux)

Peak Factor (M) = 1+(14/4+(P/1000)"0.5) N = 0.013

Avg. Daily/Capita Flow = 450 L/cap.d Population = 2.5 p.p.u.

Q infiltration = 0.23 L/has

FROM TO LENGTH INC. AREA CUM.AREA LOTS INC. TOTAL PEAK AVG. FLOW MAX FLOW INFIL. TOTAL COMBINED || DIA. SLOPE CAP. VEL. %FULL Act. Vel.|| UPPER LOWER GROUND GROUND COVER COVER
MH MH (m) (Ha) (Ha) POP. POP. FACTOR (L/S) (L/s) (L/s) INFIL. (L/S) (mm) (%) (I/s)  (ml/s) 9/Q dib  vN m/s INVERT INVERT UPPER LOWER UPPER LOWER

Structure 57 Structure 58 110 198.77 198.77 3460 8650 8650 3.02 45.05 135.92 45.72 45.72 181.64 525 0.30% 233.68 1.08 78% | 0.78 0.66 1.14 1.23 211.89 211.58 215.57 215.58 N/A 3.48
Structure 58 Structure 59 110 0.2607 199.03 0 0 8650 3.02 45.05 135.92 45.78 45.78 181.70 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 211.55 211.22 215.58 215.58 3.51 3.84
Structure 59 Structure 60 110 0.2607 199.29 0 0 8650 3.02 45.05 135.92 45.84 45.84 181.76 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 211.19 210.86 215.58 215.48 3.87 4.09
Structure 60 Structure 61 110 0.2607 199.55 0 0 8650 3.02 45.05 135.92 45.90 45.90 181.82 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 210.83 210.50 215.48 215.35 412 4.32
Structure 61 Structure 62 110 0.2607 199.81 0 0 8650 3.02 45.05 135.92 45.96 45.96 181.88 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 210.47 210.14 215.35 215.18 4.36 4.52
Structure 62 Structure 63 110 0.2607 200.07 0 0 8650 3.02 45.05 135.92 46.02 46.02 181.94 525 0.30% 23555 109 77% | 0.77 0.66 1.14 1.24 210.11 209.78 215.18 214.96 4.54 4.66
Structure 63 Structure 64 110 0.2607 200.33 0 0 8650 3.02 45.05 135.92 46.08 46.08 182.00 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 209.75 209.42 214.96 215.17 4.69 5.23
Structure 64 Structure 65 110 0.2607 200.60 0 0 8650 3.02 45.05 135.92 46.14 46.14 182.06 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 209.39 209.06 215.17 215.25 5.26 5.67
Structure 65 Structure 66 110 0.2607 200.86 0 0 8650 3.02 45.05 135.92 46.20 46.20 182.12 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 209.03 208.70 215.25 215.19 5.70 5.97
Structure 66 Structure 67 110 0.2607 201.12 0 0 8650 3.02 45.05 135.92 46.26 46.26 182.18 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 208.67 208.34 215.19 214.79 6.00 5.92
Structure 67 Structure 68 110 0.2607 201.38 0 0 8650 3.02 45.05 135.92 46.32 46.32 182.24 525 0.30% 23555 1.09 77% | 0.77 0.66 1.14 1.24 208.31 207.98 214.79 214.59 5.95 6.09
Structure 68 Structure 69 110 43.42 244.80 863 2158 10808 2.92 56.29 164.43 56.30 56.30 220.73 525 0.30% 23555 1.09 94% | 094 0.77 1.10 1.20 207.95 207.62 214.59 214.15 6.12 6.01
Structure 69 Structure 70 110 0.2607 245.06 0 0 10808 2.92 56.29 164.43 56.36 56.36 220.79 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 207.59 207.26 214.15 213.91 6.04 6.13
Structure 70 Structure 71 110 0.2607 245.32 0 0 10808 2.92 56.29 164.43 56.42 56.42 220.85 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 207.23 206.90 21391 213.40 6.16 5.98
Structure 71 Structure 72 110 0.2607 245.58 0 0 10808 2.92 56.29 164.43 56.48 56.48 220.91 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 206.87 206.54 213.40 212.82 6.01 5.76
Structure 72 Structure73 110 0.2607 245.84 0 0 10808 2.92 56.29 164.43 56.54 56.54 220.97 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 206.51 206.18 212.82 212.43 5.79 5.73
Structure 73 Structure 74 110 0.2607 246.10 0 0 10808 2.92 56.29 164.43 56.60 56.60 221.03 525 0.30% 23555 1.09 94% | 094 0.77 1.10 1.20 206.15 205.82 212.43 212.00 5.76 5.66
Structure 74 Structure 75 54.8 0.129876 246.23 0 0 10808 2.92 56.29 164.43 56.63 56.63 221.06 525 0.31% 23953 111 92% || 0.92 0.76 1.12 1.24 205.77 205.60 212.00 211.51 5.70 5.39
Structure 75 Structure 76 54.9 0.130113 246.36 0 0 10808 2.92 56.29 164.43 56.66 56.66 221.09 525 0.29% 232.17 107 95% | 095 0.78 1.10 1.18 205.55 205.39 211.51 211.04 5.43 5.13
Structure 76 Structure 77 79 0.18723 246.55 0 0 10808 2.92 56.29 164.43 56.71 56.71 221.13 525 0.30% 237.04 110 93% || 0.93 0.76 1.12 1.23 205.36 205.12 211.04 210.49 5.15 4.85
Structure 77 Structure 78 44.2 0.104754 246.65 0 0 10808 2.92 56.29 164.43 56.73 56.73 221.16 525 0.29% 233.23 108 95% | 095 0.78 1.10 1.19 205.07 204.94 210.49 209.67 4.90 4.20
Structure 78 Structure 79 43.7 0.103569 246.76 0 0 10808 2.92 56.29 164.43 56.75 56.75 221.18 525 0.30% 23456 1.08 94% || 0.94 0.77 1.10 1.19 204.89 204.76 209.67 208.61 4.26 3.33
Structure 79 Structure 80 50.7 0.120159 246.88 0 0 10808 2.92 56.29 164.43 56.78 56.78 221.21 525 0.30% 23392 108 95% || 0.95 0.78 1.10 1.19 204.71 204.56 208.61 208.62 3.38 3.54
Structure 80 Structure 81 20.4 0.048348 246.93 0 0 10808 2.92 56.29 164.43 56.79 56.79 221.22 525 0.29% 233.23 1.08 95% | 095 0.78 1.10 1.19 204.51 204.45 208.62 208.57 3.59 3.60
Structure 81 Structure 82 20.4 0.2607 247.19 0 0 10808 2.92 56.29 164.43 56.85 56.85 221.28 525 0.90% 407.99 188 54% || 0.54 0.52 1.02 1.92 204.40 203.41 208.57 207.32 3.64 3.39
Structure 82 Structure 83 110 0.2607 247.45 0 0 10808 2.92 56.29 164.43 56.91 56.91 221.34 525 0.60% 333.12 154 66% | 0.66 0.59 1.10 1.69 203.38 202.72 207.32 206.53 3.42 3.29
Structure 83 Structure 84 110 0.2607 247.71 0 0 10808 2.92 56.29 164.43 56.97 56.97 221.40 525 1.20% 47111 218 47% || 0.47 0.48 0.98 2.13 202.69 201.37 206.53 205.42 3.32 3.52
Structure 84 Structure 85 110 0.2607 247.97 0 0 10808 2.92 56.29 164.43 57.03 57.03 221.46 525 0.50% 304.10 140 73% | 0.73 0.63 1.13 1.59 201.34 200.79 205.42 204.63 3.55 3.32
Structure 85 Structure 86 110 0.2607 248.23 0 0 10808 2.92 56.29 164.43 57.09 57.09 221.52 525 0.70% 359.82 166 62% | 0.62 0.57 1.08 1.80 200.76 199.99 204.63 203.81 3.35 3.29
Structure 86 Structure 87 110 0.2607 248.49 0 0 10808 2.92 56.29 164.43 57.15 57.15 221.58 525 0.50% 304.10 140 73% || 0.73 0.63 1.13 1.59 199.96 199.41 203.81 203.40 3.32 3.47
Structure 87 Structure 88 110 0.2607 248.75 0 0 10808 2.92 56.29 164.43 57.21 57.21 221.64 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 199.38 199.05 203.40 203.16 3.50 3.58
Structure 88 Structure 89 110 0.2607 249.01 0 0 10808 2.92 56.29 164.43 57.27 57.27 221.70 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 199.02 198.69 203.16 203.13 3.61 3.92
Structure 89 Structure 90 62.9 0.149073 249.16 0 0 10808 2.92 56.29 164.43 57.31 57.31 221.73 525 0.30% 236.36 1.09 94% | 094 0.77 1.10 1.20 198.66 198.47 203.13 203.06 3.95 4.07
Structure 90 Structure 91 109.9 0.260463 249.42 0 0 10808 2.92 56.29 164.43 57.37 57.37 221.79 525 0.30% 235.66 1.09 94% || 0.94 0.77 1.10 1.20 198.44 198.11 203.06 202.52 4.10 3.89
Structure 91 Structure 92 53.2 0.126084 249.55 0 0 10808 2.92 56.29 164.43 57.40 57.40 221.82 525 0.30% 235.85 1.09 94% | 094 0.77 1.10 1.20 198.08 197.92 202.52 201.37 3.92 2.93
Structure 92 Structure 93 110 0.2607 249.81 0 0 10808 2.92 56.29 164.43 57.46 57.46 221.88 525 1.00% 430.06 199 52% |[ 0.52 051 1.01 2.01 197.89 196.79 201.37 200.69 2.96 3.38
Structure 93 Structure 94 67.2 0.159264 249.97 0 0 10808 2.92 56.29 164.43 57.49 57.49 221.92 525 0.80% 38552 178 58% [ 0.58 0.55 1.06 1.89 196.76 196.22 200.69 200.01 3.41 3.26
Structure 94 Structure 95 110 0.2607 250.23 0 0 10808 2.92 56.29 164.43 57.55 57.55 221.98 525 1.40% 508.86 2.35 44% || 0.44 0.46 0.96 2.26 196.19 194.65 200.01 198.47 3.29 3.29
Structure 95 Structure 96 65.6 0.155472 250.38 0 0 10808 2.92 56.29 164.43 57.59 57.59 222.01 525 1.31% 49241 227 45% | 0.45 0.47 0.97 221 194.63 193.77 198.47 197.57 3.32 3.27
Structure 96 Structure 97 110 0.2607 250.64 0 0 10808 2.92 56.29 164.43 57.65 57.65 222.07 525 1.30% 490.35 2.27 45% || 0.45 0.47 0.97 2.20 193.74 192.31 197.57 196.10 3.30 3.26
Structure 97 Structure 98 71.7 0.169929 250.81 0 0 10808 2.92 56.29 164.43 57.69 57.69 222.11 525 0.60% 333.05 154 67% || 0.67 0.60 1.11 1.71 192.28 191.85 196.10 195.60 3.29 3.23
Structure 98 Structure 99 110 0.2607 251.07 0 0 10808 2.92 56.29 164.43 57.75 57.75 222.17 525 0.30% 23555 1.09 94% | 094 0.77 1.10 1.20 191.82 191.49 195.60 195.55 3.26 3.54
Structure 99  Structure 100 68.1 0.161397 251.24 0 0 10808 2.92 56.29 164.43 57.78 57.78 222.21 525 0.29% 233.06 108 95% || 0.95 0.78 1.10 1.18 191.46 191.26 195.55 195.65 3.57 3.87
Structure 100  Structure 101 110 0.2607 251.50 0 0 10808 2.92 56.29 164.43 57.84 57.84 222.27 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 191.23 190.90 195.65 195.25 3.90 3.82
Structure 101  Structure 102 64.5 0.152865 251.65 0 0 10808 2.92 56.29 164.43 57.88 57.88 222.31 525 0.29% 23341 108 95% || 0.95 0.78 1.10 1.19 190.87 190.68 195.25 195.16 3.86 3.95
Structure 102  Structure 103 110 0.2607 251.91 0 0 10808 2.92 56.29 164.43 57.94 57.94 222.37 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 190.65 190.32 195.16 195.40 3.98 4.56
Structure 103  Structure 104 64.9 0.153813 252.06 0 0 10808 2.92 56.29 164.43 57.97 57.97 222.40 525 0.31% 238.74 110 93% | 093 0.76 1.12 1.24 190.29 190.09 195.40 195.25 4.59 4.64
Structure 104  Structure 105 110 0.2607 252.32 0 0 10808 2.92 56.29 164.43 58.03 58.03 222.46 525 1.40% 508.86 235 44% || 0.44 0.46 0.96 2.26 190.06 188.52 195.25 192.27 4.67 3.23
Structure 105  Structure 106 110 0.2607 252.59 0 0 10808 2.92 56.29 164.43 58.09 58.09 222.52 525 2.30% 652.22 3.01 34% | 0.34 0.40 0.90 2.71 188.49 185.96 192.27 190.29 3.26 3.80
Structure 106  Structure 107 110 0.2607 252.85 0 0 10808 2.92 56.29 164.43 58.15 58.15 222.58 525 0.30% 23555 1.09 94% || 0.94 0.77 1.10 1.20 185.93 185.60 190.29 189.24 3.83 3.12
Structure 107  Structure 108 110 0.2607 253.11 0 0 10808 2.92 56.29 164.43 58.21 58.21 222.64 525 1.00% 430.06 199 52% | 0.52 0.51 1.01 2.01 185.57 184.47 189.24 188.02 3.15 3.03
Structure 108  Structure 109 110 0.2607 253.37 0 0 10808 2.92 56.29 164.43 58.27 58.27 222.70 525 0.70% 359.82 166 62% | 0.62 0.57 1.08 1.80 184.44 183.67 188.02 187.36 3.06 3.17
Structure 109  Structure 110 110 0.2607 253.63 0 0 10808 2.92 56.29 164.43 58.33 58.33 222.76 525 2.00% 608.20 281 37% | 0.37 0.42 0.86 2.42 183.64 181.44 187.36 184.22 3.20 2.26
Structure 110 SAN #2 21.6 0.051192 253.68 0 0 10808 2.92 56.29 164.43 58.35 58.35 222.77 525 0.65% 346.23 160 64% | 0.64 0.58 1.09 1.74 181.39 181.25 184.22 0.00 231 0.00




Nottawa Green Subdivision Nottawa Trunk Sanitary Servicing
Georgian Communities Inc. February 28, 2024

FIGURES

Figure 1: External Servicing Route

Figure 2A: Plan & Profile Batteux Road

Figure 2B: Plan & Profile 6" Concession (Section 1)

Figure 2C: Plan & Profile éth Concession (Section 2) and Sixth Line

Figure 3: Nottawa Green Phasing Plan
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