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1 INTRODUCTION

WSP Canada Inc. has been engaged by Straw Hat Restoration to undertake the following Functional Servicing
Report to review municipal services available, and to present the preliminary servicing design for the proposed
Blackmoor Gate residential infill development in Collingwood, Ontario. Further, the Functional Servicing Report

identifies in general, the availability and/or inadequacies of such services for the proposed residential development
of the existing 1.71 ha parcel.
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2 PROPERTY DESCRIPTION

The proposed Blackmoor Gate residential development is comprised of three (3) existing properties; 774 Hurontario
Street, 33 Findlay Drive, and 750 Hurontario Street. These three properties encompass part of Lot 5, Lot O, and
Block P (registered plan 353) and part of Block A (registered plan 334) in the Town of Collingwood (Simcoe
County). The draft plan of survey of the existing properties can be found in Appendix A.

The subject properties have a collective area of 1.71 ha, and the following frontages:
— Hurontario Street (between Campbell Street and Findlay Drive) — 34.61 m
— Campbell Street (between Hurontario Street and Maple Street) —12.70 m
— Findlay Drive (between Hurontario Street and—27.28 m

The existing site ground profile gently slopes in a northwesterly direction and consists of a mix of grassy, overgrown
brush, and treed areas. Two (2) existing homes are located on the property, one with frontage on Hurontario Street
and another with frontage on Findlay Drive.
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3 PROPOSED DEVELOPMENT AND
SERVICE POPULATION

It is proposed that the full parcel be used for single family residential through development of thirty-four (34) units
including four (4) new semi-detached units, twenty-nine (29) new detached units (including two freehold units), and
one (1) existing detached residence to remain at 774 Hurontario Street. The two (2) freehold units are proposed to
access by private entrance to Findlay Drive, the existing unit is proposed to maintain its current access to
Hurontario, and the remaining thirty-one units are proposed to access to Campbell Street from a proposed new
roadway. The Concept Sketch in Figure 1(attached) illustrates the proposed configuration for the development
including the units and proposed roadway.

Total Proposed Service Population (excluding two (2) freehold lots on Findlay Drive and current house to
remain on Hurontario Street):

31 units @ 2.9 p/u = 90 persons

Where population density = 2.9 persons/unit
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CAMPBELL<STREET

Concept Sketch

Blackmoor Gate
Collingwood

Site Area = 1.70ha
Units = 34

Density = 20.0upha

31 new condo units (15,176m2 =20upha)

1 existing unit on Hurontario (899m2 = 11upha)
2 new units on Findlay (915m2 = 22upha)

FINDLAY DRIVE

Front Garage

16 x 30ft. detached units
A Building Width = 9.0m (29.5 ft.)

Building Depth = 12.0m (39.3 ft.)

Max. GFA = 177m2 (1,900 sq.ft.)

Rear Garage

11 x 30ft. detached units
B Building Width = 9.0m (29.5 ft.)

Building Depth = 12.0m (39.3 ft.)

Max. GFA = 177m2 (1,900 sq.ft.)

4 x 25ft. semi-detached units
C Building Width = 7.5m (24.6 ft.)

Building Depth = 12.0m (39.3 ft.)

Max. GFA = 140m2 (1,500 sq.ft.)

Scale 1 : 1,200 \\ \ )
April 9, 2018 I
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4 EXISTING SITE SERVICE

4.1 ROADWAYS

4.1.1 HURONTARIO STREET

Hurontario Street serves as a primary public roadway in the Town of Collingwood. It is classified as an arterial road
and constructed as an undivided 2 lane paved facility with an urban cross section. The roadway has concrete
sidewalk on the west side of the right of way, and curb, gutter and municipal services.

4.1.2 CAMPBELL STREET

Campbell Street serves as a public roadway in the Town of Collingwood. It is classified as a local road, and
constructed as an undivided 2 lane paved facility with a semi-urban cross section. The roadway has concrete
sidewalk on the north side of the right of way, water main, and sanitary sewer services. There are no curbs, gutters,
or storm sewers currently in place.

4.1.3 FINDLAY DRIVE

Findlay Drive serves as a public roadway in the Town of Collingwood. It is classified as a local road and constructed
as an undivided 2 lane paved facility with an urban cross section. The roadway has concrete sidewalk on the north
side of the right of way, and curb, gutter and municipal services.

4.2 SANITARY SEWER SERVICE

HURONTARIO STREET

Hurontario Street has an existing 375 mm diameter trunk sanitary sewer at the frontage of the proposed
development. This sewer increases to a 450 mm diameter sewer at the Campbell Street intersection and continues
north. The existing home at 774 Hurontario Street is serviced by lateral connection to this trunk sanitary sewer.

CAMPBELL STREET

Campbell Street has an existing 200 mm diameter sanitary sewer at the frontage of the proposed development. This
sewer connects to the 250 mm diameter trunk sewer on Maple Street at their intersection and continues north along
Maple Street.

FINDLAY DRIVE

Findlay Drive has an existing 375 mm diameter sanitary sewer at the frontage of the proposed development. This
sewer connects to the 350 mm dia. sewer on Hurontario Street and continues north along Hurontario Street. The
existing home at 33 Findlay Drive is serviced by lateral connection to this sanitary sewer.
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4.3 STORM SEWER SERVICE

4.3.1 EXISTING SERVICES

HURONTARIO STREET

Hurontario Street has an existing 525 mm diameter storm sewer adjacent to the proposed development. This storm
sewer flows north on Hurontario Street to an outlet ditch of unknown capacity.

CAMPBELL STREET

Campbell Street does not currently have a storm sewer adjacent to the proposed development. There is an existing
storm sewer on Maple Street, which collects drainage from Campbell Street via a catchbasin located at the northeast
quadrant of the intersection.

FINDLAY DRIVE
Findlay Drive has an existing 375 mm diameter storm sewer adjacent to the proposed development. This sewer

connects to a 500 mm dia. sewer on Hurontario Street, which increases to a 525 mm diameter and continues north
along Hurontario Street to an existing outlet channel.

4.3.2 EXISTING LAND-USE AND DRAINAGE

The subject property is a 1.71 ha parcel of land comprising three (3) existing residential lots at 774 Hurontario
Street, 750 Hurontario Street and 33 Findlay Drive. Under pre-development conditions, the subject site consists of
97% pervious surfaces, and has an estimated runoff coefficient of 0.32.

Existing drainage patterns for the site were determined based on topographic survey information. The pre-
development catchment areas are as illustrated in Figure 2 (attached).

4.3.3 RAINFALL INFORMATION

The rainfall intensity for the site was calculated using the following equation:

= ol

Where:
— | = rainfall intensity (mm/hr)
— Ty = storm duration (minutes)

— A, B, C = IDF parameters for each return period (see below)

The parameters (A, B and C) recommended for use by the Town of Collingwood Development Standards (Standard
110, 2003) are summarized below in Table 1.
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Topographic survey prepared by SMC Geomatics (December 2017)



Table 1: Town of Collingwood Rainfall Parameters

RETURN
PERIOD 2 5 10 = 25 | 50 | 100
(YEARS)

A 807.4|/1135.4|1387.0/1676.2/1973.1|2193.1
B 0.828| 0.841 | 0.852 | 0.858 | 0.868 | 0.871
C 6.750| 7.500 | 7.970 | 8.300 | 9.000 | 9.040

4.3.4 ALLOWABLE FLOW RATES

Relevant policies from the Town of Collingwood and the Nottawasaga Valley Conservation Authority (NVCA)
require the post-development discharge rate from the site to match pre-development flows for the 2- to 100-year
storm events and safe conveyance of the Regulatory Flow through the site. However, a conservative approach has
been taken to control the 100-year post-development flow to the 2-year pre-development flow as runoff from the site
is proposed be discharging to a municipal storm sewer.

Rational method was used to calculate the peak flow rates for the site in the pre-development conditions summarized
in Table 2. Detailed calculations are provided in Appendix B.

Table 2: Pre-Development Peak Flow Rate Calculations (Based on T¢= 10 minutes and C=0.32)

RETURN PERIOD RAINFALL INTENSITY, | PEAK FLOW RATE
(Years) (mm/hour) (L/sec)

2 78.3 113

5 102.3 147

10 118.4 170

25 138.4 199

50 153.2 221
100 168.4 243

4.4 WATER SERVICE

HURONTARIO STREET

Presently, there is a 300 mm diameter trunk watermain servicing Hurontario Street. The existing home to remain on
Hurontario Street has a 19 mm diameter service to this system.

CAMPBELL STREET
Presently, there is a 200 mm diameter watermain servicing Campbell Street.
FINDLAY DRIVE

Presently, there is a 450 mm diameter watermain servicing Findlay Drive. The existing home on Findlay Drive has a
19 mm diameter service to this system.
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4.5 TOWN SERVICING PLANS

The following is a list of existing servicing plans for the previously described services that have been provided by
the Town’s Engineering Services Department. The existing servicing plans have been included in Appendix B.

DESCRIPTION ID NO.
Town of Collingwood, Sanitary Sewer Renewal Program (2008) : R
Plan and Profile — Maple Street PP-70 & PP-71
Town of Collingwood, Maple Street Drainage Improvements (2017) STM-1
Storm Drainage Plan
Town of Collingwood, South Collingwood Servicing (2006) PP-20-23
Plan and Profile — Hurontario Street
Town of Collingwood, Campbell Street Reconstruction (1973) 79998-1
Plan and Profile — Campbell Streel
Town of Collingwood, Hurontario Street Road Widening (1973) 2675-PP1-5
Plan and Profile — Hurontario Street

4.6 UTILITIES SERVICING

Collus Power Stream Corp., Enbridge, Bell and Rogers Cable currently have services in the existing right-of-ways

adjacent to the Blackmoor Gate site.
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5 PROPOSED SITE SERVICING

5.1 SANITARY SEWER SERVICING

It is proposed that the 34 unit development be serviced by the Birch Street sanitary catchment. The existing home at
774 Hurontario Street is proposed to remain post development and maintain its current lateral connection on
Hurontario Street. The two (2) proposed units with frontage on Findlay Drive are proposed to each connect via new
lateral connections to the existing sewer on Findlay Drive.

The remaining 31 lots of the proposed subdivision are to be serviced by new sanitary sewers outletting to the Town
of Collingwood’s existing sanitary sewer system on Campbell Street. The preliminary servicing plan and
accompanying flow sheet can be found in Appendix C.

The Blackmoor Gate sanitary sewer is proposed to be constructed of 200mm to 250 mm diameter PVVC DR 35 sewer
pipe with rubber gasketed connections and will have a minimum grade of 0.4%.

All sewer construction and pipe bedding shall conform to Town of Collingwood and OPSS standards for sanitary
sewer construction.

Service connections, complete with prefabricated tees, are proposed to be constructed using PVC SDR 28 sewer
pipe with a diameter of 125 mm installed at 2.0% minimum grade. Design flows were calculated on the assumption
of 2.9 persons per unit and an average daily per capita flow of 450 L/d. The peaking factor was calculated using the
Harmon Formula.

Peak Flow = MoP + IA
86.4

Where: Q =450 L/cap/day
M = Peak Flow Factor “Harmon” =1 + 4_::0_5 = 4.25
P = Population/1000 = 31* 2.9/, /= 0.089
I = 0.23 L/ha. (extraneous flow)
A = Area (site) = (1.71 ha.)
Therefore, Peak Flow = W +0.23%1.71
= 1.97 + 0.39
= 2.36 L/s

Design flows are based on the assumption that maintenance hole openings are located in the center line of the
roadway and do not occur in extreme sags in the roadway where ponding may occur. In addition, the above also
assumes that no roof or foundation drains will be connected to sanitary sewers, there will be adequate inspection and
testing during the construction of public sewers and private connections, and a routine inspection and maintenance
programme will be undertaken by the operating authority to ensure that a water-tight sewer system is maintained.
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The proposed sewer was reviewed in terms of capacity. A Manning “n” value of 0.013 was used in the design of the
sewers as per the Town of Collingwood Development Standards, which should adequately reflects the PVC DR 35
smooth walled pipe proposed.

5.2 STORM WATER MANAGEMENT AND SERVICING

5.2.1 DESIGN CRITERIA

The anticipated SWM design criteria for the project, from each of the applicable sources, are detailed below.
TOWN OF COLLINGWOOD DESIGN STANDARDS (2002)

— Water Quality- controls are to be implemented on applications in accordance with the applicable Master
Drainage or Sub watershed Plan or site specific plan. A sub watershed plan for Black Ask Creek has been
prepared by the NVCA in association with the Town of Collingwood et al. In the absence of an established
plan the MOE- SWM Practices, Planning and Design Manual should be used.

During consultation discussions with Town staff it is also understood that capacity of the receiving storm drainage
system is a concern, and therefore control of peak flow rates will be necessary to ensure post-development
conditions do not exacerbate downstream issues. On this basis it is proposed that post-development peak runoff rates
for all events up to the 100-year storm are controlled to the pre-development 2-year storm or capacity of the
receiving system.

NOTTAWASAGA VALLEY CONSERVATION AUTHORITY STORMWATER TECHNICAL GUIDE (2013)

— Stormwater Quantity- control post-development flows to pre-development levels for the 2- to 100-year
storm events and safe conveyance of the Regulatory flow through the site.

— Stormwater Quality- enhanced level of protection as per the latest MOE SWMPDM is required (80% TSS
Removal).

— Water Balance- for significant groundwater recharge areas and highly vulnerable aquifers, site-specific
water balance analyses are required.

5.2.2 GENERAL

The proposed Blackmoor Gate post-development condition details are shown in Figure 3 including land uses and
estimated stormwater sub-catchments.

Vehicular access to the site is proposed to be provided by new roadway from Campbell Street. A single discharge
point is proposed at Campbell Street. It is proposed that a new storm sewer is installed on Campbell Street,
connecting to the existing storm sewer on Maple Street to accommodate discharge from the site. The preliminary
layout of the proposed new storm sewer on Campbell Street can be found in Appendix D.

The Blackmoor Gate storm sewer is proposed to be constructed of 300mm to 375 mm diameter HDPE smooth wall
ribbed pipe with a minimum grade of 0.4%.

All storm sewer construction and pipe bedding shall conform to Town of Collingwood and OPSS standards for
storm sewer construction.

The onsite storm sewer servicing plan and flow design sheet can be found in Appendix D.

An estimated area breakdown for the new site layout (concept plan) is provided in Table 3 below.
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Table 3: Proposed Land-Use Area Breakdown

RUNOFF
LAND-USE AREA (M2) % COVERAGE COEFFICIENT
Controlled Drainage Areas (Catchment Area: 101)
Impervious Roof 2532 16% 0.9
Walkways and Driveways (Permeable Pavers) |951 6% 0.6*
Asphalt 3986 25% 0.9
Soft-landscaping 5015 31% 0.3
Controlled Drainage Areas (Catchment Area: 102)
Impervious Roof 1606 10% 0.9
Walkways and Driveways (Permeable Pavers) [1177 7% 0.6*
Asphalt 503 3% 0.9
Soft-landscaping 414 3% 0.3
TOTALS 16,183 100%

*Runoff coefficient is reduced due to expected use of permeable pavers (Unilock Ecolock product or similar)

In addition, the weighted runoff coefficients for each subcatchment have been tabulated below (Table 4).

Table 4: Subcatchment Runoff Coefficients

CATCHMENT ID AREA (m?) WEIGHTED RUNOFF COEFFICIENT
101 12,483 0.64
Controlled
102 3,700 0.74

To meet stormwater management objectives, as defined by the design criteria outlined in section 5.2.1, the following
components have been proposed:

— Permeable pavement for walkways and driveways

— Raised planter beds — from pre-consultation document
— Underground storage (provided by concrete box culvets)
— OGS unit

The application and sizing of these proposed stormwater management facilities is outlined in the following sections.

5.2.3 WATER QUALITY

As noted previously, a single outlet location at Campbell Street is proposed for this site and runoff will be released
through orifice control of an oversized pipe. A suitably sized oil and grit separator (OGS) unit is proposed to achieve
minimum 80% TSS removal (“Enhanced” level, per development criteria) for runoff from the at-grade parking and
asphalt areas.
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It is assumed that runoff from the proposed rooftop areas, walkways and pervious areas will be free of typical
sediment-generating activities and therefore runoff will leave them effectively unchanged, and can be considered
clean for the purposes of water quality assessment.

Refer to the Stormwater Management Report, prepared by WSP Canada Inc. dated May 9, 2018 for further details
on the OGS sizing.

5.2.4 WATER QUANTITY

As noted in section 4.3.4, the target discharge rate to the municipal sewer system from the site is 113 I/sec. This is
equivalent to the peak runoff rate under pre-development conditions during a 2-year design storm event.

In post-development conditions, it is proposed that water quantity control for the site will be provided by two box
culverts with orifice control on the outlet. The proposed design features are indicated below:

MAIN STORAGE- CAMPBELL STREET OUTLET
— 2400 mm x 1200 mm Box Culvert (69 m length)
— 6 Manholes Assumed
— 0.1% slope assumed

— Orifice control plate- 225 mm diameter- to be installed at the invert of the downstream end
COMMON AREA STORAGE

— 1800 mm x 1200 mm Box Culvert (55 m length)
— 0.1% slope assumed
—  Orifice control plate- 90 mm diameter- to be installed at the invert of the downstream end

The modified rational method was used to determine the storage required to control the post-development flows to
the allowable release rate. Refer to the Stormwater Management Report for detailed calculations.

5.2.5 WATER BALANCE

Based on review of NVCA online mapping, it has been determined that the proposed site is not within a significant
groundwater recharge area or highly vulnerable aquifer and therefore a site-specific water balance analysis is not
required (see map in Appendix D).

5.3 WATER SERVICING

Water servicing for the proposed subdivision is proposed to be accomplished by making connection to existing
water services on Campbell Street and Hurontario Street, with looping of the watermain through the proposed
Blackmoor Gate development. The proposed watermain layout is shown on the servicing plan found in Appendix E.

Water supply design has two (2) components; supply demand flow and fire protection flow at minimum pressure
requirements.

Following the Town’s Development Standards, the proposed development’s water demand has been calculated as

follows:

Maximum Day Flow required for the 31 units:
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Q*P*2.0 _ 450%0.089%2.75
86.4 86.4

=0.93L/s

QMax Day =
Where: Q=450litres/capita/day, and P=population/1000, Maximum Daily Demand Factor= 2.0

Peak Hour Flow:

_ QxPx4.5 _ 450%0.089%4.5
QPeak Hour = =
86.4 86.4

2.086 L/s

Where: Q=450litres/capita/day, and P=population/1000, Peak Hourly Demand Factor= 4.5
Fire Flow Requirements based on a single worst-case lot:

Fire Flows Qfire =150 L/s

Storage Requirements (for 1.75 hours) =945 m?

Fire flow calculations have been completed in accordance with the current issue of the Fire Underwriters Survey
publication Water Supply for Public Fire Protection. Detailed fire flow calculations can be found in Appendix E.

As per the Town of Collingwood’s standards and current applicable MOECC regulatory standards:
e The maximum sustained operating pressure shall not exceed 700 kPa and not fall below 275 kPa
e  The maximum static pressure shall not exceed 550 kPa

The 31 proposed units of Blackmoor Gate are proposed to be serviced by a 150 mm diameter class 52 ductile iron
pipe, making connection to the existing Hurontario Street and Campbell Street watermains, with looping through the
development. The existing watermain on Hurontario Street is a 300 mm diameter ductile iron pipe, and the existing
watermain on Campbell Street is a 200 mm diameter ductile iron watermain.

The existing unit on Hurontario is proposed to maintain its current 19 mm service connection to Hurontario Street.

The two (2) single detached units with frontage on Findlay Drive are proposed to be serviced by two (2) new service
connections to the existing 450 mm trunk watermain on Findlay drive. The existing unit’s current connection is
proposed to be removed following the turn off and disconnection at the curb stop completed by the Town’s Water
Department.

Proposed service connections shall be 20 mm diameter type K copper pipe and terminate at the property line,
centered across the frontage. Fittings will be mechanical joint ductile iron with Rolmac gripper ring in accordance
with the Town of Collingwood’s current Development Standards.

The minimum cover on all proposed watermains, water services and hydrant leads will be 1.7 m. Watermains and
services across roadways will be backfilled with approved granular materials and thoroughly compacted in
appropriate layers. Thrust blocks or restrained joints and anchored tees (to Town satisfaction) corresponding to
OPSD 1103.010 and 1103.020 will be constructed where the pipe is placed in undisturbed native soils, where the
minimum soil bearing capacity exceeds 200 kPa, or where soil conditions are suspected to be inadequate.

The hydrant spacing along street lines in the subdivision will not exceed 90 m. There are two (2) proposed fire
hydrants required as shown on the servicing plan found in Appendix E. An existing hydrant on Hurontario Street is
located on the north side of the proposed developments Hurontario Street frontage.

5.4 UTILITY SERVICING

Existing Collus Power, gas, telephone and cable utilities perimeter the lot to provide services for the proposed
development. However, access and any upgrade/improvements will need to be determined by the utility providers
during the detailed design stage.

The preliminary streetlighting (LED luminaries) layout and photometric design have been completed to Town of
Collingwood standards. The proposed Lighting Plan for the development can be found in Appendix F.
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6 PRELIMINARY GRADING

A preliminary grading plan has been prepared and can be found in Appendix G. The preliminary grading design is
based on a number of parameters including the required 0.5 m separation from the groundwater table to the
underside of basement slab, minimum cover on all proposed services, and the existing perimeter grades. The
minimum grade of the proposed roads is 0.5% per the Town of Collingwood Design Standards.
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7 CONCLUSIONS AND

RECOMMENDATIONS

Based on the foregoing, the following is concluded regarding the proposed residential development.

1.

10.

Existing public roadway access is available to the site, subject to entrance access construction to the
Town’s standards and approval.

Storm Water Management including onsite storage, grading, and drainage shall be designed/completed in
accordance with Town Development Standards and approvals and necessary agency approvals shall be
obtained.

The storm sewer on Maple Street has the available capacity to accept post development flows not
exceeding the pre-development flows at the 2 year storm from the proposed development.

An OGS unit (suitably sized Stormceptor unit, or equivalent) is proposed downstream of the orifice
control for the Campbell Street outlet to meet MOE Enhanced treatment standards (80% TSS removal).

Controlled runoff on site is proposed to be directed to a storm sewer network with two box culverts
having a minimum combined storage volume of 359 m2. Outflow from the common area storage culvert
is proposed to be controlled by a 90 mm orifice plate, and the main storage culvert controlled by a
225mm diameter orifice plate in order to satisfy equivalent maximum pre-development release rate of
113 I/sec for all events up to and including the 100-year return period.

A preliminary analysis of the required grade raise to accommodate the underground storage network was
undertaken, establishing the proposed profile of the new roadway will not pose conflict with the existing
profile of Campbell Street. The site grading plan will be finalized prior to further reporting and design.

The sanitary sewer on Campbell Street has the available capacity to provide service for the proposed 31
new units of the development. The proposed sewer shall be designed/completed in accordance with
Town Engineering Standards and approvals and necessary agency approvals shall be obtained.

The new watermain within the development is proposed to connect on Hurontario Street and Campbell
Street to service 31 new units of the development satisfying residential and fire flows. The watermain on
Findlay Drive is proposed to service the two new units with frontage on Findlay Drive. All site proposed
water mains and service connections and shall be constructed to Town Standards and in accordance with
current applicable MOECC requirements.

Utility companies will be notified of the proposed development to confirm servicing requirements and
planning for plant upgrades, if necessary, to provide such servicing to the site.

That a meeting with Town officials should be scheduled for discussions regarding the content of this
Functional Servicing Report, feasibility, and direction prior to completion more detailed design,
engineering submissions, and final reporting, to meet their approval prior to this development
proceeding.
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