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1.0

2.0

INTRODUCTION
1.1 General

The proposed development site is located north of the County Road 17 and Thomson Trail
intersection. The property is legally described as Part of Lot 11, Concession 7, East of
Hurontario Street, Township of Mulmur, County of Dufferin.

The subject property is approximately 21.51 hectares in area and is currently vacant. An
existing gravel driveway off Airport Road provides access to the property. The site is
bounded by existing agricultural lands to the north and east, Airport Road to the west, and
County Road 17 to the south. The location of the subject site is illustrated on Figure 1.

The developer is proposing forty-three (43) single-family lots and four (4) semi-detached
residential Blocks that will include an additional twenty eight (28) units, totaling 71
residential units. A parkland block is also proposed to the north with a temporary cul-de-sac.

Access to the development will be provided by new municipal road connections off Airport
Road and County Road 17. One stormwater management block is proposed on the north
side of the existing watercourse to service the single-family lots and parkland. A second
stormwater management block is proposed on the south side of the existing watercourse to
service the semi-detached Blocks.

A reduced copy of the proposed draft plan prepared by Innovative Planning Solutions is
included in Appendix A for further information.

1.2 Purpose and Scope

Pinestone Engineering Ltd. (PEL) has been retained by the developer to provide
professional engineering services related to the preparation of a Functional Servicing Report
(FSR) in support of draft plan approval. The purpose of this report is to describe the existing
servicing infrastructure in the vicinity of the site, and provide recommendations for the
provision of sanitary drainage, water distribution, and storm water management in
accordance with Township and Nottawasaga Valley Conservation Authority (NVCA) criteria.

REFERENCE REPORTS

The following reports and studies have been used for reference in the preparation of this Functional
Servicing Report:

i) Ministry of the Environment Storm Water Management Planning and Design Manual,
March 2003.

i) Low Impact Development Manual prepared by Credit Valley Conservation and Toronto
and Region Conservation, 2010.
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3.0

i) NVCA Stormwater Technical Guide prepared by the Nottawasaga Valley Conservation
Authority, 2013.

iv) 2020 Summary Report for the Mansfield Water System, prepared by Dufferin Water Co.
Ltd., February 2021.

EXISTING CONDITIONS
3.1 General

The subject site is approximately 21.51 hectares in area and is currently being utilized for
agricultural purposes. An existing gravel driveway off Airport Road provides access to the
property. The site is located within the Township’s urban servicing area and municipal
water servicing is readily available for connection beneath County Road 17 and Airport
Road. A watercourse (tributary of Pine River) bisects the property from the southwest to the
southeast. Existing land use consists of undeveloped forest areas and agricultural fields.

3.2 Topography

Based on a review of the topographic survey provided by JoeTOPO SURVEYS AND CADD
INC. in February 2021, the property has a moderate overall slope of 2.5%. The banks of the
watercourse are steep with an average slope of 15% generally representing valley type
lands. Lands to the north generally slope southerly towards the existing watercourse. Lands
to the south slope northerly toward the existing watercourse. Elevations across the site
range between 315.5m ASL at the northwest corner of the property to 300.0m ASL at the
bottom of the existing watercourse to the southeast.

3.3 Site Geology

A geotechnical investigation was completed by Peto MacCallum Ltd., in May 2021. Field
work for this investigation consisted of twelve (12) boreholes advanced to depths ranging
from 5-10m below the ground surface. Based on our review of the report, the boreholes
reveal various depths of topsoil encountered over sand and silt mixtures with layers of
clayey silt, sandy silty clay, and clayey silt till. Groundwater monitoring, conducted in May
and June of 2021 revealed local near surface perched groundwater stabilized at 1.0-5.8m
below existing grade (302.2 to 306.3m ASL). The regional groundwater table is believed to
be below the depth of exploration.

Based on Table 7-1, Chapter 7, Part 630 of the USDA National Engineering Handbook
(2009), we have classified the site material as a Type BC under the Soil Conservation
Service, hydrologic soil group. A copy of the geotechnical report prepared by Peto
MacCallum Ltd., and excerpts from the USDA National Engineering Handbook are included
in Appendix B.

Pinestone Engineering Ltd. Page 3 of 21
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4.0

5.0

3.4 Drainage Conditions

Drainage generated from the northern and southern portions of the property is generally
conveyed in the form of overland sheet flow to the existing watercourse. Captured flows are
conveyed northeasterly and ultimately discharge to Georgian Bay.

The site is located within a Nottawasaga Valley Conservation Authority (NVCA) regulated
area based on available mapping on their website. Accordingly, the receiving outlet should
be considered “sensitive” and an “enhanced” level of quality control applied in accordance
with the NVCA Stormwater Technical Guide (NVCA, 2013), and the MECP Storm Water
Management Planning and Design Manual (MECP, 2003).

PROPOSED DEVELOPMENT

The developer is proposing forty-three (43) single-family lots and four (4) semi-detached
residential Blocks that will include an additional twenty-eight (28) units, totaling 71
residential units. A parkland block is also proposed to the north with a temporary cul-de-
sac. Access to the development will be provided by new municipal road connections off
Airport Road and County Road 17.

The proposed development is located within the Township of Mulmur’s urban servicing
boundary. Municipal water servicing is available within the Airport Road and County Road
17 right-of-way and new service connections to these mains will loop the watermain
internally through the development. Onsite private sewage systems will be used to service
the proposed development and details pertaining to sanitary servicing are provided in the
Sewage Impact Study and Conceptual Septic Design Report prepared by Azimuth
Environmental Consulting Inc. under separate cover.

The proposed development includes two (2) stormwater management facilities since
development is split between the existing watercourse traversing the property. Drainage
generated from the single-family lots, parkland, and a large portion of the urbanized streets,
will be collected via storm sewers and conveyed to a proposed dry-type stormwater
management facility for attenuation and treatment.

Drainage generated from the semi-detached Blocks and a portion of the urbanized streets,
will be collected via storms sewers and conveyed to a proposed oil & grit separator for pre-
treatment prior to discharging to a proposed dry-type stormwater management facility.

Controlled flows from both stormwater management facilities will outlet to the existing
watercourse.

WATER SERVICING
5.1 Existing Water Servicing

A 150mm diameter watermain exists beneath the east shoulder of Airport Road and the

Pinestone Engineering Ltd. Page 4 of 21
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north shoulder of County Road 17. Water supply is provided by the Mansfield Water System
owned by the Township of Mulmur and operated by Dufferin Water Co. Limited. The system
is classified as a Large Municipal Residential Water System that currently services
approximately 153 service connections. Water is supplied by three municipal wells, a
standpipe, and a pumphouse. According to the Annual Summary Report for 2020, the
maximum permitted flowrate is 661 L/min, and the average operating flowrate is 330 L/min.

For the proposed zoning amendment, onsite pressures and flows have been confirmed to
ensure there is sufficient capacity available for both domestic and firefighting conditions.

We have utilized information obtained from the municipal hydrants in the vicinity of the
subject site connected to the existing 150mm diameter watermain beneath County Road 17.
Table 1 illustrates the flow results of the testing conducted by Vipond on August 25, 2021.

Table 1
Results of Hydrant Flow Tests
Test # Outlet Inside Dia. Number of Residual Flow@ Residual
(in.) Outlets Reading (PSI) (gal/min)
0 n/a n/a 70 (static) n/a
1 1.125 1 58 294
2 1.75 1 40 519
3 2.5 1 28 631

Refer to Appendix C for the flow testing information obtained by Vipond.

5.2 Proposed Water Demands

Based on the MECP Design Guidelines for Water Distribution Systems, the proposed water
servicing must adhere to the following criteria:

e Maximum system pressure of 690 kPa (100 psi) during normal conditions (average
day to peak hour flows).

¢ Minimum system pressure of 275 kPa (40 psi) during normal conditions (average
day to peak hour flows).

e Minimum system pressure of 138 kPa (20 psi) during max day plus fire flow
conditions.

e Max day factor of 2.75 and peak hour factor of 4.13 based on MECP Guidelines
Table 3-1 in the Design Guidelines for Drinking Water Systems, 2008.

¢ Residential water demand of 450 L/cap/day.

e Population density of 3.25 PPU for single/semi-detached dwellings

Pinestone Engineering Ltd. Page 5 of 21
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Based on the above conditions, Table 2 illustrates the proposed domestic demands for the
development:

Table 2
Domestic Water Demand
Per
Population Capita Peaking Factors Flows
Flow (based on MECP Guidelines) (L/sec)
(L/day)
Peak Hour Maximum Day Peak Hour Maximum
Day
231 450 4.13 2.75 4.96 3.31

As stated above, the Mansfield Water System currently services approximately 153 service
connections, with an approximate equivalent population of 459 people per Table 3-3 of the
MECP Design Guidelines for Drinking Water Systems. In accordance with Section 8.4.5 of
the MECP Guidelines, if fire protection is to be provided by the communal water supply and
distribution system, the minimum demand flowrate for the proposed development should be
increased by an amount equal to the minimum fire flow for two hours. Per Table 8-1 of the
MECP Guidelines, with an equivalent population of 667, the existing communal distribution
system must be able to supply the proposed development with a minimum fire flowrate of 38
L/s for 2 hours.

5.3 Proposed Water Servicing

Based on the criteria listed above, the maximum day plus fire flow and peak hour flow is
41.31 L/sec and 4.96 L/sec respectively. Table 3 below represents the results of the water
demand flowrate analysis completed using PIPE2008 modelling software by KYPIPE. The
PIPE2008 software computes residual water pressures at selected junctions based on the
available water supply and the proposed water demands. Available fire and domestic
system pressures computed by the model are summarized below:

Table 3
KYPIPE Model Results
Minimum Minimum and Maximum
. Water Demand
Scenario Input (L/sec) Pressure Allowable Pressure
P (kPa) Range (kPa)

Peak Hour 4,96 468.97 275-690
Maximum Day 3.31 472.30 275-690
Maximum Day + 41.31 144 .15 >=138

Fire

Based on the model results, the existing 150mm dia. watermain beneath County Road 17
and Airport Road has sufficient volume and pressure to service the proposed residential
subdivision. A proposed 200mm dia. watermain will have the capacity to distribute fire and
domestic flows while maintaining a minimum residual pressure of 138 kPa within the
modelled system. The results of the water demand flowrate analysis are included in
Appendix C.
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6.0

It is understood through recent correspondence with the Municipality and Municipal
engineer that adequate domestic water supply is available to service the subject lands with
a maximum fire flow rate of 38 L/sec provided. With this development built out, no further
water supply is available within Mansfield to service the remaining settlement lands outlined
in their Official Plan. As such, The Township is initiating a Municipal Class Environmental
Assessment (EA) to identify the preferred method of providing for these future demands.

Water servicing details will conform to Township of Mulmur standards and the exact size
and location of the service laterals will be determined during the detailed construction
approval stage. A conceptual servicing layout is provided on the drawings included in
Appendix E and the final servicing layout/main sizing will be updated to reflect the EA
findings once available.

HYDROLOGY
6.1 Design Criteria

Based on a review of the NVCA’s Storm Water Management (SWM) Guidelines, the
following design criteria, in accordance with the current MECP SWM Planning and Design
Manual (MECP, 2003) were established for the proposed development:

Quantity Control:

o Peak flow attenuation for the 2-year through 100-year storm events to pre-
development rates using the Ministry of Transportation (MTO) IDF data for the
Mansfield area.

e Both the 4-hour Chicago and 24-hour SCS Type Il storms must be modelled for the
specified storm events.

e Safe conveyance of the Regulatory flows through the site to a sufficient outlet is
required. The Regulatory flows are taken as the greater of the uncontrolled 100-year
or Timmins flows through the development.

Quiality Control:

e The NVCA requires that all new storm water management facilities provide, as a
minimum, the “enhanced” level of protection in accordance with the MECP Storm
Water Management Planning and Design Manual (MECP, 2003).

e Preparation of phosphorus and water balance calculations to meet NVCA
requirements (A water budget analysis was conducted and submitted by Peto
MacCallum Ltd. under separate cover).

e Preparation of detailed erosion, sediment control, and construction mitigation plan to
be implemented as part of the construction program.

Pinestone Engineering Ltd. Page 7 of 21
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6.2 Design Storms

We have selected the following design storms as part of our evaluation:

2-year design storm

5-year design storm

10-year design storm

25-year design storm

50-year design storm
100-year design storm

12-hr Timmins Regional storm

Rainfall intensity — duration — frequency (IDF) values for the Mansfield Area were entered
into an equation that expresses the time — intensity relationship for specific frequency, in the
form of:

i= a
(t+b)°
where: [ intensity, mm/hr.
t time of concentration, minutes
a,b,c = constants developed to fit IDF curve

The rainfall runoff event simulation model Visual OTTHYMO was used to simulate
watershed response to design rainfall events. Derivation of the design storm hyetographs
were based on the "Chicago" 4-hour distribution using IDF data. In addition to the “Chicago”
storms, the 24-hour SCS Type Il storms and the 12-hour Timmins Regional storm were also
modelled as required by the NVCA.

A copy of the IDF values taken from the MTO IDF Curve Look-up Tool is included in
Appendix D.

6.3 Drainage Catchments

Two (2) pre-development and four (4) post-development catchments have been delineated
for the site in order to estimate the corresponding peak runoff rates for the site. The pre-
development catchment areas represent the existing condition of the property, consisting of
agricultural fields and forested lands. The post-development catchments represent the
proposed grading concept for the property with the addition of buildings, paved surfaces,
and landscaped area. The post-development catchments also include contributing external
drainage area from adjacent properties and Airport Road. The pre-development and post-
development catchment parameters are included in Appendix D. The catchment boundaries
are illustrated on drawings PRE-1 and POST-1 included in Appendix E.

Pinestone Engineering Ltd. Page 8 of 21
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6.4 Model Results

The results of the hydrological modelling are displayed in Tables 4 and 5 below for the 12hr
Timmins Regional Storm, and the 2-year to 100-year return frequency storm events for the
4hr Chicago distribution, and the 24hr SCS Type Il distribution.

Table 4
Model Results - 4hr Chicago Distributions

Catchment ID Design Storm Event

2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr

PRE-DEVELOPMENT (m?/sec)

Catchment 101 (lands on the north side
of the watercourse)
Catchment 102 (lands on the south side
of the watercourse)

Total Pre-Development Runoff Rate 0.191 | 0.364 | 0.502 | 0.688 | 0.835 | 1.009

0.159 | 0.302 | 0.415 | 0.567 | 0.689 | 0.832

0.032 | 0.062 | 0.087 | 0.120 | 0.147 | 0.178

POST-DEVELOPMENT (m?3/sec)

Catchment 201 (single-family lots and
parkland)

Catchment 202 (semi-detached and
townhouse lots)

Catchment 203 (uncontrolled lands
north of the watercourse)

Catchment 204 (uncontrolled lands
south of the watercourse)

Total Post-Development Runoff Rate | 0.838 | 1.189 | 1.456 | 1.781 | 2.124 | 2.525

0.658 | 0.935 | 1.152 | 1.411 | 1.702 | 1.957

0.178 | 0.249 | 0.298 | 0.361 | 0.409 | 0.552

0.018 | 0.035 | 0.048 | 0.067 | 0.082 | 0.100

0.020 | 0.038 | 0.052 | 0.071 | 0.087 | 0.105

Pinestone Engineering Ltd. Page 9 of 21
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Table 5
Model Results - 24hr SCS Type Il and Timmins Regional Storm Distributions

Catchment ID Design Storm Event

2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr | Timmins

PRE-DEVELOPMENT (m®/sec)

Catchment 101 (lands on the north side
of the watercourse)

0.456 | 0.731 | 0.944 | 1.216 | 1.405 | 1.646 1.431

Catchment 102 (lands on the south
side of the watercourse)

0.096 | 0.157 | 0.205 | 0.267 | 0.309 | 0.364 0.329

Total Pre-Development Runoff Rate | 0.553 | 0.888 | 1.149 | 1.480 | 1.711 | 2.008 1.760

POST-DEVELOPMENT (m?3/sec)

Catchment 201 (single-family lots and
parkland)

0.789 | 1.178 | 1.683 | 2.160 | 2.486 | 2.909 1.468

Catchment 202 (semi-detached and
townhouse lots)

0.159 | 0.223 | 0.274 | 0.335 | 0.377 | 0.430 0.161

Catchment 203 (uncontrolled lands
north of the watercourse)

0.053 | 0.087 | 0.115 | 0.150 | 0.174 | 0.206 0.200

Catchment 204 (uncontrolled lands
south of the watercourse)

0.056 | 0.092 | 0.120 | 0.156 | 0.181 | 0.213 0.198

Total Post-Development Runoff Rate | 0.988 | 1.474 | 2.057 | 2.631 | 3.024 | 3.534 2.003

7.0

Based on the calculated results of the hydrological modelling, it is expected that post-
development flows directed to the watercourse will increase due to the proposed
construction of the buildings and paved surfaces. Visual OTTHYMO input/output files are
included in Appendix D.

STORM WATER MANAGEMENT PLAN
7.1  Quantity Control

As noted in the comparison of the pre-development and post-development flows, an
increase in runoff will occur due to the proposed construction of the buildings and paved
surfaces. To satisfy the selected design criteria, peak flow attenuation of post-development
flows to pre-development levels for all storm events up to and including the 100-year storm
event will be provided by directing roof drainage and driveway/road runoff to proposed dry-
type stormwater management facilities.

Runoff generated in Catchment 201, which includes approximately 67% of the property

Pinestone Engineering Ltd. Page 10 of 21
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area, will be directed to a proposed dry pond (Pond ‘A’) on the north side of the
watercourse. Lot line drainage swales constructed at minimum gradients of 1.0% will be
provided to convey lot drainage to the paved streets. Driveway and street runoff will be
collected by a network of catch basins connected by storm sewers which will convey
drainage downgradient to the proposed SWM block adjacent to Lots 24 & 25.

Pond ‘A’ as designed, will provide approximately 3,725m?3 of active detention storage to
attenuate peak flows to pre-development levels for up to and including the 100-year event,
while maintaining a minimum freeboard depth of 0.3m. Flows will be attenuated by a two-
stage outlet control structure consisting of a 450mm dia. tee equipped with a 270mm dia.
orifice restriction on the run of the tee, and a 375mm dia. vertical standpipe off the branch
which serves as a horizontal secondary control orifice. The outlet structure will be protected
by a perforated CSP riser. A 2.0m wide river-stone overflow weir will convey flow from the
pond to the watercourse in the event the outlet structure becomes blocked.

Runoff generated in Catchment 202, which includes approximately 7% of the property area,
will be directed to a proposed dry pond (Pond ‘B’) on the south side of the watercourse. Lot
line drainage swales will convey lot drainage to the paved streets. Driveway and street
runoff will be collected by a proposed storm sewer system which will convey drainage
downgradient to the proposed SWM block adjacent to Block 44.

Pond ‘B’ as designed, will provide approximately 950m? of active detention storage to
attenuate peak flows to pre-development levels for up to and including the 100-year storm
event, while maintaining a minimum freeboard depth of 0.3m. Flows will be attenuated by a
two-stage outlet control structure consisting of a 450mm dia. tee equipped with an 80mm
dia. vertical orifice restriction on the run of the tee, and a 300mm dia. vertical standpipe off
the branch which serves as a horizontal secondary control orifice. The outlet structure will
be protected by a perforated CSP riser. A 3.0m wide river-stone overflow weir will convey
flow from the pond to the watercourse in the event the outlet structure becomes blocked.

Catchments 203 and 204, consisting of a small portion of building rooftops, landscaped
areas, embankments, and areas to be preserved along the perimeter of the watercourse,
will flow offsite uncontrolled similar to pre-development conditions.

The stage-storage-discharge relationship of the proposed storage facilities are summarized
in Table 6. The location of the stormwater management facilities is illustrated on the
conceptual drawings included in Appendix E (envelope at the rear of this report). Further
details and specifications related to the pond outlets will be provided during the detailed
design stage for construction and MECP environmental compliance approvals.
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Table 6
Stage-Storage-Discharge Relationship of Dry Ponds
Description Depth Elevation | Volume | Discharge
(m) (m ASL) (m3) (m3/s)
Catchment 201 Pond Bottom / Primary Orifice 0.00 305.50 0.00 0.0000
(Dry Pond ‘A’ with Contour 0.15 305.65 62.55 0.0196
a 270mm dia. Contour 0.30 305.80 137.70 0.0649
vertical orifice Contour 0.45 305.95 225.45 0.0897
restriction on outlet Contour 0.60 306.10 325.80 0.1090
pipe and a 375mm Contour 0.75 306.25 441.97 0.1253
dia. horizontal Contour 0.90 306.40 577.16 0.1397
secondary orifice) Contour 1.05 306.55 731.40 0.1528
Secondary Orifice 1.20 306.70 904.66 0.1649
Contour 1.35 306.85 1096.95 0.3277
Contour 1.50 307.00 1309.91 0.4010
Contour 1.65 307.15 1548.30 0.4592
Contour 1.80 307.30 1815.28 0.5093
Contour 1.95 307.45 2110.90 0.5542
Contour 2.10 307.60 2435.15 0.5953
Overflow Weir 2.25 307.75 2788.03 0.6334
Contour 2.40 307.90 3169.54 0.8993
Contour 2.55 308.05 3579.67 1.4461
Contour 2.70 308.20 4018.43 2.2696
Contour 2.85 308.35 4485.82 3.3891
Top of Pond Berm 2.90 308.40 4647.98 3.8317
Catchment 202: Pond Bottom / Primary Orifice 0.00 305.50 0.00 0.0000
(Dry Pond ‘B’ with Contour 0.15 305.65 22.58 0.0047
an 80mm dia. Contour 0.30 305.80 51.34 0.0072
vertical orifice Contour 0.45 305.95 86.26 0.0090
restriction on outlet Contour 0.60 306.10 127.35 0.0105
pipe and a 300mm Contour 0.75 306.25 174.61 0.0118
dia. horizontal Contour 0.90 306.40 228.04 0.0130
secondary orifice) Contour 1.05 306.55 287.63 0.0141
Secondary Orifice 1.20 306.70 353.40 0.0151
Contour 1.35 306.85 425.33 0.1131
Contour 1.50 307.00 503.44 0.1541
Contour 1.65 307.15 587.71 0.1858
Contour 1.80 307.30 678.15 0.2126
Overflow Weir 1.95 307.45 774.76 0.2363
Contour 2.10 307.60 877.54 0.5866
Contour 2.25 307.75 986.48 1.2999
Contour 2.40 307.90 1101.60 2.3435
Top of Pond Berm 2.50 308.00 1181.75 3.2269

Pinestone Engineering Ltd.
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7.1.1. Effectiveness

Tables 7 and 8 below summarize the effectiveness of the proposed stormwater attenuation
features based on the hydrological model results.

Table 7
Model Results - 4hr Chicago Distributions

CATCHMENT ID Design Storm Event

2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr

PRE-DEVELOPMENT (m3/sec)

Catchment 101 (lands on the north side
of the watercourse)
Catchment 102 (lands on the south side
of the watercourse)

Total Pre-Development Runoff Rate 0.191 | 0.364 | 0.502 | 0.688 | 0.835 | 1.009

POST-DEVELOPMENT WITH SWM
(m®/sec)

Catchment 201 (single-family lots and
parkland)

Catchment 202 (semi-detached and
townhouse lots)

Catchment 203 (uncontrolled lands
north of the watercourse)

Catchment 204 (uncontrolled lands
south of the watercourse)

Total Post-Development Runoff Rate
With SWM

0.159 | 0.302 | 0.415 | 0.567 | 0.689 | 0.832

0.032 | 0.062 | 0.087 | 0.120 | 0.147 | 0.178

0.140 | 0.254 | 0.366 | 0.457 | 0.516 | 0.571

0.011 | 0.013 | 0.014 | 0.024 | 0.041 | 0.064

0.018 | 0.035 | 0.048 | 0.067 | 0.082 | 0.100

0.020 | 0.038 | 0.052 | 0.071 | 0.087 | 0.105

0.188 | 0.338 | 0.480 | 0.610 | 0.725 | 0.833
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Table 8
Model Results - 24hr SCS Type Il and Timmins Regional Storm Distributions

Catchment ID Design Storm Event

2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr | Timmins

PRE-DEVELOPMENT (m®/sec)

Catchment 101 (lands on the north

. 0.456 | 0.731 | 0.944 | 1.216 | 1.405 | 1.646 1.431
side of the watercourse)

Catchment 102 (lands on the south

. 0.096 | 0.157 | 0.205 | 0.267 | 0.309 | 0.364 0.329
side of the watercourse)

Total Pre-Development Runoff

0.553 | 0.888 | 1.149 | 1.480 | 1.711 | 2.008 1.760
Rate

POST-DEVELOPMENT WITH SWM
(m®/sec)

Catchment 201 (single-family lots

0.347 | 0.491 | 0.575 | 0.746 | 1.026 | 1.439 1.244
and parkland)

Catchment 202 (semi-detached and

0.013 | 0.020 | 0.062 | 0.117 | 0.138 | 0.164 0.145
townhouse lots)

Catchment 203 (uncontrolled lands

0.053 | 0.087 | 0.115 | 0.150 | 0.174 | 0.206 0.200
north of the watercourse)

Catchment 204 (uncontrolled lands

0.056 | 0.092 | 0.120 | 0.156 | 0.181 | 0.213 0.198
south of the watercourse)

Total Post-Development Runoff

Rate With SWM 0.470 | 0.685 | 0.863 | 1.137 | 1.496 | 1.998 1.780

With the implementation of this stormwater management strategy, there will be no increase
in runoff directed to adjacent private properties and there is no downstream flood impact
concern associated with this development on the watercourse. Tables 9 and 10 below
illustrate an approximate flowrate comparison of site drainage split between lands on the
north side and south side of the watercourse, in the event that the development is phased.

Pinestone Engineering Ltd. Page 14 of 21



ARMSTRONG ESTATES OF MANSFIELD — RESIDENTIAL SUBDIVISION
TOWNSHIP OF MULMUR
FUNCTIONAL SERVICING REPORT

Table 9
Model Results - 4hr Chicago Distributions

4hr Chicago Storm Event

2Yr 5Yr 10Yr 25Yr 50Yr 100Yr

LANDS ON THE NORTH SIDE OF THE WATERCOURSE

PRE-DEVELOPMENT (m3/sec) 0.159 | 0.302 | 0.415 | 0.567 | 0.689 | 0.832
(Pn%/SSLgEVELOPMENTWITH SWM 0.158 | 0.288 | 0.414 | 0.524 | 0.597 | 0.671

LANDS ON THE SOUTH SIDE OF THE WATERCOURSE

PRE-DEVELOPMENT (m3/sec) 0.032 | 0.062 | 0.087 | 0.120 | 0.147 | 0.178
(PrT%/SS-LBEVELOPMENTWITH SWM 0.031 | 0.050 | 0.066 | 0.086 | 0.128 | 0.165

Table 10
Model Results - SCS Type Il, and Timmins Distributions

SCS Type Il and Timmins Storm Event

2Yr 5Yr 10Yr | 25Yr | 50Yr | 100Yr | Timmins

LANDS ON THE NORTH SIDE OF THE WATERCOURSE

PRE-DEVELOPMENT (m3/sec) 0.456 | 0.731 | 0.944 | 1.216 | 1.405 | 1.646 1.431

POST-DEVELOPMENT WITH

SWM (m¥sec) 0.400 | 0.578 | 0.689 | 0.895 | 1.195 | 1.639 1.443

LANDS ON THE SOUTH SIDE OF THE WATERCOURSE

PRE-DEVELOPMENT (m3/sec) 0.096 | 0.157 | 0.205 | 0.267 | 0.309 | 0.364 0.329

POST-DEVELOPMENT WITH

SWM (m¥/sec) 0.070 | 0.107 | 0.178 | 0.257 | 0.302 | 0.359 0.339

7.2 Quality Control

The primary objective of the stormwater management plan for this development is to
maintain acceptable water quality within the receiving watercourse, by maintaining existing
site drainage patterns and flowrates. In order to provide water quality enhancement to an
‘enhanced” level of protection (80% TSS removal) for this development, we have
incorporated a “treatment train” approach consisting of the following elements:
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Provision of three (3) Imbrium Stormceptor EFO treatment units for oil and sediment
removal of runoff generated in catchments 201 and 202. The PCSWMM For
Stormceptor sizing program, by Imbrium Systems Inc., was utilized to design the
appropriate treatment units. For a 7.74-hectare drainage area in catchment 201 that
is 19.3% impervious, an EFO10 treatment unit (or an approved equivalent) is
required. An EFO10 unit will provide 82% removal of total suspended solids. For a
5.83-hectare drainage area in catchment 201 that is 21.6% impervious, an EFO8
treatment unit (or an approved equivalent) is required. An EFO8 unit will provide
80% removal of total suspended solids. For a 1.41-hectare drainage area in
catchment 202 that is 45% impervious, an EFOG6 treatment unit (or an approved
equivalent) is required. An EFO6 unit will provide 86% removal of total suspended
solids. Design calculations utilizing the manufacturer's software, and applicable
reports, are included in Appendix D.

Provision of CB Shields installed within the double catch basins in catchments 203
and 204 for pre-treatment and scour prevention of runoff generated from a portion of
the paved street. The CB Shield Design Chart was utilized to estimate the average
annual TSS removal rate. For the CB Shields installed within DCB#8 and DCB#9, a
TSS removal rate of 72.0% will be provided by each device for a shared 0.085-
hectare drainage area that is 100% impervious. The manufacturer’s design chart
and applicable reports are included in Appendix D.

Provision of “soft” landscaping where feasible.
Yard grading using minimal surface slopes where possible to promote infiltration.

Suitable construction mitigation measures to be utilized during the site development.

The potential treatment alternatives have been evaluated with respect to their applicability
for this development and implemented in a manner to achieve the best total suspended
solids (TSS) removal possible. Table 11 summarizes the proposed measures and their
overall effectiveness.
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Table 11
Proposed Approach for Water Quality Treatment
Effective Area % Overall
Catchment Surface Method Area TSS
TSS (m?2) .
of Site | Removal
Partial Paved
ngﬁgggésgd Stormosptor 820 | 66800 | 31.4 | 25.74%
Area
Partial Paved
201 ngggggésgd Stormceptor EFO8 | 80% | 48410 | 22.7 | 18.20%
Area
Landscape Natural Flltra_ltlo_n / 80% 17340 8.1 6.52%
Area Evapotranspiration
Pagg{)ﬁggg'”g Inherent 100% | 10750 | 5.1 5.05%
Paved
Stgﬁgggésgd Stormceptor EFO6 | 86% 11115 | 5.2 4.49%
Area
202 - —
Pagg‘;ﬁggg'”g Inherent 100% | 2985 | 1.4 1.40%
Landscape Natural F|Itr§1t|o_n / 80% 1200 06 0.45%
Area Evapotranspiration
Partial
Uncontrolled CB Shield 72% 500 0.2 0.17%
Paved Surface
203 Uncontrolled
Landscape Natural F|Itr§1t|o_n / 80% 27500 12.9 10.34%
and Natural Evapotranspiration
Areas
Partial
Uncontrolled CB Shield 72% 350 0.2 0.12%
Paved Surface
04 Pagg;ﬁggg'”g Inherent 100% 1660 | 0.8 0.78%
Uncontrolled
Landscape Natural Flltra_ltlon / 80% 24190 11.4 9.09%
and Natural Evapotranspiration
Areas
Total Total 212800 | 100.0 82.36%

With the implementation of the proposed quality control plan, the proposed measures in
conglomeration will provide an overall long term TSS removal of 82.36%. This quality
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control plan will be refined at the detailed design stage for construction approvals.

7.3 Erosion Control

As per the NVCA Stormwater Technical Guide, to deal with erosion issues resulting from
additional volume of runoff produced as a result of urbanization, a minimum retention
volume equivalent to the first 5mm of rainfall should be retained onsite through infiltration
measures, rainwater harvesting, or evapotranspiration. Based on a total property area of
212,800m?, the first 5Smm of rainfall to be retained on the site for infiltration equates to
1,064m3. Initial abstraction values provided in the NVCA Stormwater Technical Guide are
shown in Table 12.

Table 12
Initial Abstraction Values
Cover Initial Abstraction / Depression Storage (mm)
Woods 10
Pasture/Meadow 8
Cultivated 7
Lawns 5
Wetland 12
Impervious Areas 2

Adapted from UNESCO, Manual on Drainage in Urbanized Areas, 1987

For the purpose of this calculation, the NVCA does not recognize initial abstraction storage
for impervious area. Using the values provided in Table 12 above, with the exception of the
initial abstraction value for impervious area set to 0, the subject property will provide
4.148mm of storage through initial abstraction during the first 5mm of rainfall. Approximately
883m?2 of rainfall will be retained on the property through initial abstraction in the post-
development condition.

To improve stormwater retention in the post-development condition to meet the minimum
retention volume requirement, the proposed dry-type stormwater management ponds
servicing catchments 201 and 202 will be designed with shallow plunge pools to provide
additional stormwater retention storage for infiltration. Pond ‘A’ will be designed with a 0.4m
deep plunge pool and Pond ‘B; will be designed with a 0.3m depth plunge pool. In
conglomeration, the plunge pools will provide approximately 189m3 of stormwater during the
first 5Smm of rainfall.

The implementation of this stormwater management strategy will increase the overall site
rainfall retention volume to 1,072m3 which meets the minimum retention volume of 1,064m3
for the first 5mm of rainfall. Further design details will be provided at the detailed design
stage for construction approvals.
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8.0

7.4 Phosphorus Budget

As part of the NVCA SWM guidelines, all new developments must be accompanied with an
evaluation of anticipated changes in phosphorus loadings between pre-development and
post-development conditions. The NVCA P-Tool was utilized to determine pre and post
development phosphorus loadings for the property. In the pre-development condition, forest
and agricultural land use was assumed for phosphorus loading. For the post-development
condition, low-intensity residential land use was assumed for the single-family lots, urban
residential land use was assumed for the semi-detached/townhouse lots, and the
uncontrolled catchments were broken down into forest and low-density residential land
uses. The calculated phosphorus loadings are illustrated in Table 13.

Table 13
Model Results — Phosphorus Loading

P Load (kg/yr)
Pre-Development 3.70
Post Development with
no BMP’s 3.84
Post Development with
BMP’s 3.39

Oil and grit separators have some total phosphorus removal benefit. Sediment particles in
captured runoff containing concentrations of total phosphorus are screened and settled-out
in the lower chambers of the separator. ETV verified units are now be credited with a 20%
total phosphorus removal efficiency.

With the implementation of Imbrium Stormceptor EFO units (or equivalent) for catchments
201 and 202, the proposed best management practices in conglomeration will achieve an
overall post-development phosphorus reduction of 11.7% for the property.

A copy of the phosphorus calculations showing the proposed best management practices
and their corresponding phosphorus load reductions is included in Appendix D. A refined
phosphorus loading analysis will be provided at the detailed design stage for construction
approvals.

EROSION AND SEDIMENT CONTROL

8.1  Mitigation Measures

Sedimentation and erosion control measures are required during construction and until such
a time that all lot grading and building construction has been completed, the driveways have
received their final surface treatment, and vegetation has been established in all landscape
areas so that there are no open soils.
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9.0

The use of various siltation control measures will be implemented to protect the adjacent
properties and receiving waterbodies from migrating sediments. These works include but
may not be limited to:

¢ Installation of siltation fencing along the perimeter of the development area, prior
to earthwork operations.

¢ Installation of a vehicle tracking mud mat at the entrance to the site.
e Construction of temporary sediment basins.

¢ Installation of silt sacks within existing and proposed storm structures to prevent
sedimentation.

Prior to carrying out site grading, the siltation barriers and mud mats shall be in place. Any
onsite storm sewer works will not be permitted to outlet to the watercourse until the site has
been stabilized.

Other temporary installations of silt fence or other appropriate measures may be required
during grading to minimize silt migration from the site. The measures will need to be
removed, replaced and relocated as required during the construction period until the site
works have been completed and vegetation established. During construction, all stockpiled
material will be placed up-gradient of the siltation controls with additional siltation fencing
installed around the stockpiles.

Sediment and erosion control details will be provided during detailed design stage for
construction approvals.

SUMMARY AND CONCLUSIONS

The findings of this report are summarized as follows:

The max day plus fire flow rate of 41.31 L/sec can be delivered to the proposed
development, via a new 200mm dia. watermain, from the existing 150mm dia. watermain
beneath County Road 17 and Airport Road with a residual pressure of greater than 20 psi
(138 kPa).

The subject property is within an NVCA regulated area based on available mapping on their
website.

Attenuation of peak post-development flowrates to below pre-development levels will be
provided by utilizing extended detention storage within proposed dry-type stormwater
management ponds.

Quiality control for the development will be provided by the installation of oil/grit separators
sized to provide 80% removal of TSS and 20% removal of annual total phosphorus for
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catchments 201 and 202. CB Shields installed within specified catch basins will provide 72%
TSS removal for street drainage generated in catchments 203 and 204. Landscaped and
preserved vegetated areas will perform as natural filters of site runoff and promote
infiltration.

e Suitable measures can be implemented during construction to protect the adjacent
properties and receiving storm sewers from migrating sediments.

It is therefore recommended that:

1) Thisreportand drawings are submitted to the Township of Mulmur and the NVCA for review
and approval.

2)  The construction mitigation measures outlined in this report are utilized as a guideline for
construction mitigation measures for this site.

We trust this is satisfactory and should you have any questions, please call.
All of which is respectfully submitted by,

PINESTONE ENGINEERING LTD.

Joe Voisin, P.Eng

Senior Engineer
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Mr. David Seaman
2735528 Ontario Inc.
12 Trotter Court
Barrie, Ontario

L4N 554

Dear Mr. Seaman

Geotechnical/Hydrogeological Investigation
Proposed Residential Development

937045 Airport Road

Mansfield, Ontario

Peto MacCallum Ltd. (PML) is pleased to present the results of the Geotechnical/Hydrogeological
investigation recently completed at the above noted project site. Authorization for the work
described in this report was provided by Mr. D. Seaman in the signed Engineering Services
Agreement dated April 12, 2021.

It is understood that a 61 Lot subdivision is planned for the property at 937045 Airport Road in
Mansfield (northeast corner of Airport Road and Dufferin County Road 17). The site is currently
farm land with a seasonal creek severing the property into a larger northern section and smaller
southern section. A culvert is being considered for the creek. Basements are proposed in the
residences. Storm sewers and Storm Water Management (SWM) ponds are proposed along with
private septic systems and municipal water supply. Paved roads will provide access for the site.
The proposed site plan is shown on Drawing 1, appended.

The purpose of this investigation was to assess the subsurface conditions at the site, and based
on this information, provide comments and Geotechnical/Hydrogeological engineering
recommendations for earthworks, building foundations and basements, culvert foundations,
site servicing, parameters for septic design, SWM ponds, pavement design, ground water flow
direction and gradient, ground water quality and quantity, preliminary assessment of infiltration
parameters for Low Impact Development features, a preliminary pre- and post-development water
budget, and ground water level monitoring. An Erosion Hazard Limit Assessment is also required
due to the valley surrounding the creek.

Geoenvironmental services (observations, recording, chemical testing or assessment of the
environmental conditions of the soil) were not within the terms of reference for this assignment,
and no work has been carried out in this regard. If excess excavated soils requiring transportation
off-site are generated, a program of sampling and chemical testing will be needed to determine
the chemical properties of the soil to evaluate appropriate receiving site options, in accordance
with O.Reg. 406/19.

A total of 12 boreholes were advanced across the site. Beneath the topsoil, the boreholes
typically revealed soils comprised of sand and silt mixtures with layers of clayey silt, sandy silty
clay and clayey silt till. Ground water was encountered locally as perched water in some of the
boreholes.

Typical construction methods should be applicable for the site.

19 Churchill Drive, Barrie, Ontario L4N 875
Tel: (705) 734-3900 Fax: (705) 734-9911
E-mail: barrie@petomaccallum.com

BARRIE, COLLINGWOOD, HAMILTON, KITCHENER, LONDON, TORONTO
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We trust the information in this report is sufficient for your present purpose. If you have any
questions please do not hesitate to call our office.

Sincerely
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1. INTRODUCTION

Peto MacCallum Ltd. (PML) is pleased to present the results of the Geotechnical/Hydrogeological
investigation recently completed at the above noted project site. Authorization for the work described
in this report was provided by Mr. D. Seaman in the signed Engineering Services Agreement dated
April 12, 2021.

It is understood that a 61 Lot subdivision is planned for the property at 937045 Airport Road in
Mansfield (northeast corner of Airport Road and Dufferin County Road 17). The site is currently farm
land with a seasonal creek severing the property into a larger northern section and smaller southern
section. A culvert is being considered for the creek. Basements are proposed in the residences.
Storm sewers and Storm Water Management (SWM) ponds are proposed along with private septic
systems and municipal water supply. Paved roads will provide access for the site. The proposed

site plan is shown on Drawing 1, appended.

The purpose of this investigation was to assess the subsurface conditions at the site, and based on
this information, provide comments and Geotechnical/Hydrogeological engineering recommendations
for earthworks, building foundations and basements, culvert foundations, site servicing, parameters
for septic design, SWM ponds, pavement design, ground water flow direction and gradient, ground
water quality and quantity, preliminary assessment of infiltration parameters for Low Impact
Development (LID) features, a preliminary pre- and post-development water budget, and ground
water level monitoring. An Erosion Hazard Limit Assessment (EHLA) is also required due to the

valley surrounding the creek.

Geoenvironmental services (observations, recording, chemical testing or assessment of the
environmental conditions of the soil) were not within the terms of reference for this assignment, and
no work has been carried out in this regard. If excess excavated soils requiring transportation off-site
are generated, a program of sampling and chemical testing will be needed to determine the chemical
properties of the soil to evaluate appropriate receiving site options, in accordance with
0O.Reg. 406/19.



Proposed Residential Development, 937045 Airport Road, Mansfield, Ontario /—)
PML Ref.: 21BF019, Report: 1 Revised (P_/ML
September 21, 2021, Page 2

The comments and recommendations provided in this report are based on the site conditions at the
time of the investigation, and are applicable only to the proposed works as addressed in the report.
Any changes in the proposed plans will require review by PML to re-assess the validity of the report,

and may require modified recommendations, additional investigation and/or analysis.

This report is subject to the Statement of Limitations that is included in Appendix A and must be read

in conjunction with the report.

2. INVESTIGATION PROCEDURES

2.1 Geotechnical Investigation

2.1.1 Borehole Drilling

The Geotechnical field work for this investigation included a program of borehole drilling from May 12
to 14, 2021. Boreholes 1 to 12 were advanced to 5.0 0 10.0 m depth for the proposed development
and cognizant of the EHLA. Borehole locations are shown on Drawing 1, appended.

PML laid out the boreholes in the field. The ground surface elevation at the borehole locations was
obtained with a Sokkia SHC5000 Global Navigation Satellite System (GNSS). Vertical and horizontal
accuracy of this unit are 0.1 and 0.5 m, respectively. All elevations in this report are geodetic and

expressed in metres.

Co-ordination for clearances of underground utilities was provided by PML. The boreholes were

drilled cognizant of the underground utilities.

The boreholes were advanced using continuous flight solid stem augers, powered by a track
mounted D-50 drill rig and a truck mounted CME-75 drill rig, both equipped with an automatic
hammer, supplied and operated by a specialist drilling contractor, working under the full-time

supervision of a member of PML’s engineering staff.

Where topsoil was encountered at the surface, the thickness was measured in hand dug divots.
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Representative samples of the overburden were recovered at frequent depth intervals for
identification purposes using a conventional 51 mm OD split spoon sampler. The sample excluded
particles larger than 38 mm. Standard penetration tests were carried out simultaneously with the
sampling operations to assess the strength characteristics of the subsoil. The ground water
conditions in the boreholes were assessed during drilling by visual examination of the soil samples,
the sampler, and drill rods as the samples were retrieved, and measurement of the water level in the

open boreholes, if any.

All recovered samples were returned to our laboratory for detailed examination and moisture content
determinations. Grain size analyses were carried out on eight samples of the major soil units and
Atterberg limits testing was completed on two samples. The laboratory test results are provided on

Figures 1 to 6, appended.

Geotechnical engineering considerations are addressed in Section 5.

2.1.2 Monitoring Well Installation

A monitoring well, comprised of 50 mm diameter PVC pipe with a 1.5 to 3.0 m long screen at the
bottom, filter sand, bentonite seal and stick-up protective casing, was installed in eight boreholes to
permit ground water level monitoring. The details of the monitoring well installation are shown on the
applicable Log of Borehole sheets. It should be noted that the well becomes the property of the
Owner and will have to be decommissioned by the Owner in accordance with O.Reg. 903.

PML would be pleased to assist, if requested.

2.2 Hydrogeological Investigation

2.2.1 Borehole Permeability Testing

PML returned to site June 11, 2021 to complete borehole permeability testing in the monitoring wells
in Boreholes 5, 7 and 10. The borehole permeability testing was completed after well development,
which consisted of removing an equivalent of about ten times the well volume. The field permeability
testing was conducted by using the rising head method, in which periodic water level measurements
were recorded manually, as well as using an electronic data recorder or transducer, as the water

level recovered inside the monitoring wells after rapid removal of a volume of water.
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Aqgtesolv, which is a specialized software designed to interpret aquifer tests, was utilized in the
interpretation of the field permeability results. The results are further discussed in Section 6.2.1.

2.2.2 Ground Water Sampling

During the June 11, 2021 site visit, PML retrieved a ground water sample from the monitoring well in
Borehole 7 and 10. Following well development and the borehole permeability testing the ground
water sample was collected and submitted for chemical testing as described below. The ground
water sample was kept cool with ice in a cooler until delivery to the laboratory for analysis.

The ground water sample was delivered to Caduceon Environmental Laboratories (Caduceon) for
chemical analyses. Caduceon Laboratories is accredited by The Standards Council of Canada (SCC)
and CALA.

The ground water sample was analyzed for Provincial Water Quality Objective (PWQO) metals,
phosphorous, nitrate/nitrite and pH.

The Chain-of-Custody Record and the laboratory certificates of analyses are discussed further in
Section 6.4.

2.2.3 Ground Water Level Monitoring Program

A twelve-month ground water level monitoring program is currently on-going and results will be
provided under a separate cover when completed. Ground water levels recorded to date are
provided in this report.

Hydrogeological considerations are presented in Section 6.

3. SITE SETTING

The site is irregular in shape and is approximately 24.5 ha in size. The site is located in the
northeast quadrant of the County Road 17 and Airport Road intersection in Mansfield. The site is
currently being utilized for agricultural purposes and is surrounding by residential and agricultural

land uses.
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3.1 Physiography and Topography

The site is located within the physiographic region known as the Horseshoe Moraines comprising

glaciofluvial spillway deposits (Chapman and Putnam, 1984).
The borehole elevations indicate about 9.0 m of relief across the site, with elevations ranging from
304.05 to 313.20, gently sloping down to the seasonal Pine River tributary that crosses the eastern

portion of the Site.

3.2 Drainage and Surface Water Flow

A seasonal tributary of the Pine River crosses the eastern portion of the site and the intermittent flow
is towards the northeast and ultimately to Georgian Bay located over 30 km to the north. Surface

drainage on the site is expected to follow the topography towards the seasonal Pine River tributary.

4. GEOLOGY AND SUBSURFACE CONDITIONS

41 Geology

Bedrock below the overburden is mapped as shale and limestone of the Georgian Bay Formation
from the Middle Ordovian period of the Paleozoic era of the Phanerzoic eon. Bedrock is anticipated
at depths of 5.5 to 62 m based on the Ministry of Environment, Conservation and Parks (MECP)

Water Well Records in the area.

4.2 Subsurface Conditions

Reference is made to the appended Log of Borehole sheets for details of the subsurface conditions,
including topsoil thicknesses, soil classifications, inferred stratigraphy and thicknesses,
Standard Penetration test N Values (N Values, blows per 300 mm penetration of the split spoon
sampler), well installation details, ground water level observations and the results of laboratory

moisture content determinations and Atterberg Limits tests.
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Due to the soil sampling procedures and the limited size of samples, the depth/elevation
demarcations on the borehole logs must be viewed as “transitional” zones, and cannot be construed
as exact geologic boundaries between layers. PML should be retained to assist in defining the

geological boundaries in the field during construction, if required.

Topsoil was encountered overlying soil typical comprise of sand and silt mixtures. Layers of clayey
silt, sandy silty clay and clayey silt till were also encountered. A description of the distribution of the

subsurface conditions encountered is provided below.

42.1 Soil

Topsoil was present at the surface of all boreholes, ranging in thickness from 50 to 600 mm.

Fill was revealed locally in Borehole 8, below the topsoil, extending to 1.4 m depth (elevation 308.5).
The material comprised silty sand with some gravel. The material had N Values of 7 to 64 indicating

variable compaction when placed. The layer was moist with a water content of 7 to 8%.

Below the topsoil and/or fill, a sand/silty sand/sand and gravel unit was encountered in all boreholes
extending to 1.4 to 5.5 m depth (elevation 302.5 to 312.5) and the 5.0 and 6.5 m depth of exploration
in Boreholes 3 and 10. In Borehole 1 the material was interrupted by a sandy silt layer then
continued to the 6.5 m depth of exploration. The material had N Values of 2 to greater than 50
indicating very loose to very dense conditions. The material was moist to wet, with depth, and

moisture contents were 2 to 26%.

Below the upper sand/silty sand/sand and gravel unit in Boreholes 1, 2, 5, 6, 8, 9, 11 and 12, locally
below the sandy clayey silt unit in Borehole 4, a sandy silt/silt unit was encountered to 2.1 to 9.0 m
depth (elevation 299.0 to 311.1) and to the 5.0 to 6.5 m depth of exploration in Boreholes 2, 4, 5 and
11. Six representative samples were submitted for gradation and the results are presented on
Figures 1 and 2, appended. The material had a N Values of 4 to 74 indicating very loose to very

dense conditions. The layer was moist to wet with moisture content of 7 to 22%.

Below the sandy silt unit in Borehole 9, a lower silty sand unit was encountered to the 5.0 m depth of
exploration. The material had an N Value of 34 indicating dense conditions. The layer was moist

with moisture content of 12%.
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Below the sand unit in Boreholes 4 and 7, and below the silt/sandy silt unit in Boreholes 6, 8 and 12,
a sandy clayey silt/clayey silt/clayey silt till unit was encountered to 2.9 m depth in Borehole 4
(elevation 306.4) and the 5.0 to 10.0 m depth of exploration in Boreholes 6, 7, 8 and 12. Two
representative samples were submitted for gradation and the results are presented on Figures 3 and
5, appended. Atterberg Limits are plotted on Figures 4 and 6 (plastic limits of 15 and 16% and liquid
limits of 31% and 38%). The material had a N Values of 12 to 44 indicating stiff to hard conditions.

The material was drier than plastic limit to wetter than plastic limit with moisture content of 11 to 23%.

4.2.2 Ground Water

The first water strike (ground water first encountered during drilling), the ground water/wet cave
levels measured in the boreholes upon completion of augering, and ground water level measured in

the wells following completion are summarized in the table below, on a borehole by borehole basis.

WATER LEVEL IN WELL
sorerore | obioTSKE | UPONCOMPLETON | bepiy(my ecevaTioN
DEPTH (m) / ELEVATION DEPTH (m) / ELEVATION 2021-05-20 2021-06-11
1 No Water No Water Dry Dry
2 No Water No Water Dry Dry
3 No Water No Water -- --
4 1.5/307.8 No Water - -
5 4.6/304.6 4.3/304.9 4.2/305.0 | 4.3/304.9
6 0.8/303.7 1.2/303.3 -- --
7 0.8/303.3 0.9/307.2 1.0/303.1 | 1.3/302.8
8 6.4 /303.5 4.6/305.3 7.2/1302.7 | 7.2/302.7
9 3.1/308.3 No Water - -
10 3.1/307.4 4.3/306.2 4.2/306.3 | 4.3/306.2
11 4.6 /304.5 5.5/303.6 46/3045 | 3.8/304.3
12 2.3/305.7 No Water 5.7/302.3 | 5.8/302.2
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The regional ground water table is believed to be below the depth of exploration. Local near surface
perched ground water stabilized at 1.0 to 5.8 m below existing grade, corresponding to
elevation 302.2 to 306.3.

The near surface ground water flow direction is towards the northeast, with a gradient of 0.9 to 2.0%.
The seasonal creek did not have visual active flow at the time of the investigation but the ground was
wet and cattails were present in some areas. Based on the topographic information provided the
base of the season creek is at elevation 306.5 in the west dropping to about 300.0 in the east,
corresponding closely the ground water levels measured.

Ground water levels will fluctuate seasonally, and in response to variations in precipitation.

5. GEOTECHNICAL ENGINEERING CONSIDERATIONS

5.1 General

It is understood that a 61 Lot subdivision is planned for the property at 937045 Airport Road in
Mansfield (northeast corner of Airport Road and Dufferin County Road 17). The site is currently farm
land with a seasonal creek severing the property into a larger northern section and smaller southern
section. A culvert is being considered for the creek. Basements are proposed in the residences.
Storm sewers and SWM ponds are proposed along with private septic systems and municipal water
supply. Paved roads will provide access for the site. The proposed site plan is shown on Drawing 1,

appended.

5.2 Site Grading and Engineered Fill

It is understood that grading has not been established for the site, but will likely require some cut in

higher areas and fill in lower areas to achieve a balance.

The existing topsoil and fill are not suitable to support footings or floor slabs due to concerns with
settlement. In this regard, it is recommended that existing topsoil and fill be removed. Where grades
are to be raised under structures (building, paved areas and site servicing) the fill needs to be

constructed as engineered fill.
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Reference is made to Appendix B for guidelines for engineered fill construction. The following

general highlights are provided:

« Strip existing topsoil and/or fill, and other deleterious materials down to competent native
soil, subject to geotechnical review during construction. The excavated native soil
should be segregated and stockpiled separately for reuse or disposal, subject to
geotechnical review;

» Proofroll exposed subgrade using a heavy roller to targeted 100% Standard Proctor
maximum dry density (SPmdd) for the building areas and 95% SPmdd for pavement and
servicing areas, under geotechnical review;

 Following geotechnical review and approval of the subgrade, spread approved material
in maximum 200 mm thick lifts and uniformly compacted to 100% SPmdd in building
areas and 95% SPmdd in parking areas. If wet subgrade conditions are present the use
of Granular B Type Il may be required for the first lift or two of engineered fill;

« Organics, topsoil, oversized material (over 150 mm in diameter) or otherwise deleterious
materials are not suitable for reuse as engineered fill. The excavated inorganic site soil
is generally considered suitable for reuse as engineered fill, subject to moisture content
and geotechnical review during construction. Imported material should comprise
OPSS Granular B or OPSS Select Subgrade Material (SSM). Other sources of imported
material should be reviewed by our office to ensure suitability;

« The engineered fill pad must extend at least 1 m beyond the structure to be supported,
then outwards and downwards at no steepe