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Disclaimer

This Report was prepared by The Jones Consulting Group Ltd. for Hedbern Development Corp.
The material in the Report reflects The Jones Consulting Group Ltd.’s best judgment in light of the
information available at the time of the Report preparation. Any use which a third party makes of
this Report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties. The Jones Consulting Group Litd. accepts no responsibility for damages, if any,

suffered by any third party as a result of decisions made or actions based on this Report.
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Preliminary Servicing & Stormwater Management Report
Bishop Drive

1. Introduction

1.1. General

The Jones Consulting Group Ltd. (TJCG) was retained by Hedbern Development Corp. (Client) to
prepare this Preliminary Servicing & Stormwater Management Report for the proposed Subdivision
and Site Plan development located at 158, 162, 166 and 170 Ardagh Road and Parts of Lot 5
Concession 14, in the City of Barie (City). The site is comprised of seven (7) lots totaling

approximately 1.63Ha.

The development will be serviced by existing municipal storm, sanitary and water infrastructure

located within the adjacent municipal right of ways.

This Report outlines the proposed servicing of the development and is provided to the City in

support of the required Zoning By-Law Amendment and proposed Draft Plan of Subdivision.

1.2. Location and Description of Existing Site

The development is located on the north side of Ardagh Road and connects Bishop Drive af the
north and west development limit. The site is municipally known as 1588, 162, 166 and 170 Ardagh
Road and Parts of Lot 5 Concession 14 in the City of Barrie, County of Simcoe. The subject lands
are legally described as Part of Lot 5§ Concession 14, Part 1 of Plan 51R-39410, Part T of 51R-
39655, Part of Part 6 of Plan 51R-31976, Parts 1, 4, 5 and 6 of Plan 51R-39772 and Part of Plan
51R-16478. The location of the proposed development lands is shown overleaf in Figure 1. The
property is bounded by the municipal Right of Ways known as Bishop Dive and Porritt Street to the

west, Bishop Drive to the north, Ardagh Road to the south and residential lots to the east.

A portion of the development lands is vacant and currently vegetated with a mix of pasture type
ground cover and trees. There are also four (4) existing single detached dwellings and auxiliary
structures that will be removed as part of the development proposal. The site topography
generally ranges in elevation from 262.93m to 250.88m and slopes northerly at an approximate

gradient of 5-7%.

Existing municipal services along Ardagh Road front the development lands and include sanitary,
water and storm infrastructure. Secondary utilities such as electrical, gas, telephone and cable

are also available within the Ardagh Road Right of Way. Sanitary, water and storm services as well
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as secondary utilities are also available within the Bishop Drive and Porritt Street Right of Ways.
Ardagh Road is classified as an arterial road that is set 1o be widened to a 30 meter right of way
on the City of Barrie Official Plan Schedule D: Road Plan and Schedule E: Road Widening Plan.
Bishop Drive is classified as a local road and is not set to widen. Relevant Official Plan Drawings
have been included in Appendix A.

The site is located within a highly vulnerable aquifer, as well as a wellhead protection area. The
site is considered a Q1 wellhead protection area with a vulnerability score of 2. Relevant City of

Barrie mapping has been attached in Appendix A.

Based on pre consultation correspondence with Lake Simcoe Region Conservation Authority
(LSRCA) we understand that the proposed development is not within a regulated area of the
LSRCA.

Based on the Soil Survey of Simcoe County Report No. 29, the soils on the site are represented by
a combination of Tioga Loamy Sand and Dundonald Sandy Loam, corresponding to the
hydrologic soil group ‘A" and 'AB’, respectively. Excerpts from the Simcoe County Report 29 and

south map have been included in Appendix A.
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Figure 1: Site Location Plan
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1.3. Proposed Land Use

The development lands are currently zoned Residential (R1 and R3) in the City’s Zoning By-Law and
Residential in the Official Plan. Based on the proposed Draft Plan of Subdivision and Concept Plan
prepared by Innovative Planning Solutions [IPS], dated August 21, 2019, a Plan of Subdivision is
proposed for the extension of Bishop Drive, consisting of 5 Townhouse Blocks (27 Units) and a
Medium Density Residential Block and a Stormwater Management Block. The Medium Density
Block consists of 19 Townhouse Units and 12 back-to-back Townhouse Units, complete with parking

and amenity space.

Access to the subject lands will be provided via three (3) access points. Two (2) connections are
proposed for the Subdivision connecting 1o Bishop Drive at the north and west limit of the
development. In addition, the Site Plan Block will connect to Ardagh Road at the existing
intfersection with Snow Shoe Trail. Existing and proposed municipal water, sanitary and storm
infrastructure will be used to service the development lands; however, proposed water, sanitary
and storm infrastructure within the Site Plan Block will be privately owned. The proposed stormwater
management facility located within the Draft Plan of Subdivision will be municipally owned and
will provide the necessary quality and quantity control of stormwater run-off. In addition, this facility

will assist in meeting water balance and phosphorous budget requirements.

2. Supporting Documents

The following documents have been referenced in the preparation of this Report:

e Rudy Mak Surveying Ltd., Plan of Survey of Part of Block C Registered Plan 1414 and Part
of Lots 1510 21, inclusive, Registered Plan 914 and Part of Block 266 Registered Plan 51 M-
371 and Part of Lot 5 Concession 14 for plan 51R-31976, dated May 2003;

e Three (3) Bowers and Jones Surveying Ltd., Plans of Survey of Part of Lot 5 Concession 14
for Plans 51R-39410, dated April 25, 2014, 51R-39655 October 28, 2014 and 51R-39772
December 30, 2014;

e Innovative Planning Solutions [IPS], Conceptual Site Plan, dated August 21, 2019;

o City of Barrie Engineering Department, Ardagh Road Reconstruction Drawings PP3, G2,
STM1 and SAN1, dated May 2004;

¢ City of Barrie Engineering Department, 664564 Ontario Limited Drawing, dated September
5, 1986;
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o City of Barrie Engineering Department, Gailcrest Homes Inc. Drawing, dated March 14,
1989;

e Simcoe County Soils Report 29;

e City of Barie, Storm Drainage and Stormwater Management Policy and Design
Guidelines, November 30, 2009;

o City of Barie, Water Transmission and Distribution Policies and Design Guidelines, May
2015;

e City of Barie, Sanitary Sewage Collection System Policies and Design Guidelines,
September 2012;

¢  Ministry of the Environment (MOE), Stormwater Management Planning and Design Manual,
March 2003;

e MOE, Design Guidelines for Drinking Water Systems, 2008;
¢ MOE, Design Guidelines for Sewage Works, 2008; and,

o County of Simcoe Interactive Mapping;

o City of Barrie Interactive Mapping;

e City of Barrie Zoning By-Law 2009-141, and

e City of Barrie Official Plan.

Copies of pertinent reference drawings are included in Appendices, for reference.

3. Sanitary Servicing

3.1. General

The development lands were previously accounted for in the Gailcrest Homes Inc. subdivision to
the north of the site for both storm and sanitary drainage. The existing sanitary drainage plan has
been included in Appendix B for reference. Refer to Gailcrest Homes Inc., Sanitary Drainage Area
Pian, Dated April 1989. The development lands currently consist of existing residential that fronts
onto Ardagh Road, as such, sanitary drainage has also been accounted for in the Ardagh Road
sanitary sewers. Refer to City of Barrie, Ardagh Road Reconstruction, Sanitary Drainage Plan dafed
May 2004 in Appendix B.
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The proposed sanitary servicing is shown on Drawing G-1 and SAN-1, refer to Appendix E. Internally,
sewage flows will be collected via the proposed 200mm diameter (PVC SDR-35) sanitary main
and a series of 1200mm diameter maintenance holes to facilitate bends, appropriate clean-out
lengths, efc. The proposed internal sanitary sewer will connect to upstream Bishop Drive (West)
sanifary maintenance hole SAI17373 and the downstream Bishop Drive (North) sanitary
maintenance hole SAI13112. All sanitary flows from the development will be directed to the
downstream sanitary maintenance hole SAI13112 and no external sanitary drainage will be
conveyed through the development as the connection to the west (SAIT7373) is for

maintenance/clean-out purposes only.

A 100mm diameter (PVC SDR-28) sanitary service will be provided to each of the Townhouse units
within the Subdivision and will connect 1o the proposed 200mm diameter internal sanitary main.
Similarly, the Medium Density Block will be serviced with 200mm (PVC SDR-35) sanitary main with
each building/unit serviced with a 100mm diameter (PVC SDR-28) service laterals.

3.2. Sanitary Service Design Flows

The City of Barrie Sanitary Sewage Collection System Policies (2017) provides theoretical criteria for
future developments and their projected sanitary loading demand, more specifically, Section 3
provides average daily estimated daily sewage flow rates based on the building unit types and
the projected person per unit (PPU). All 58 townhouse style units have been assigned a PPU of 2.34
and a sewage demand of 225 L/day/person has been used for flow modeling and sewer
capacity calculations.

Based on the proposed development plan the analytical sanitary load forecast can be
calculated with the following equation based on the total number of units and the estimated
population of 135 people (58 units x 2.34 PPU).

_PxqxM
Op = 86.4

+I1xA

Where: Q, =Peak residential sanitary sewage flow, including peak extraneous flows (L/s)
P =Design population in thousands (City Guidelines Section 3.3.1.1)
g =Average daily domestic flow per capita (L/day/person)(City Guidelines Section 3.3.1.2)
M =Peaking factor (City Guidelines Section 3.3.1.3)

| =Peak extraneous flow (L/s/ha) (City Guidelines Section 3.3.1.4)

A =Tributary area (ha) (City Guidelines Section 3.2.2)
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5
M =Harmon Peaking Factor, M = 1 + [ 1 ] M =Babbit Peaking Factor M = —
4+4p0.5 po.2

The maximum of the Harmon and Babbit Peaking Factors will be used in the pipe sizing

calculations. A minimum peaking factor of 2.0 is required per the MOECC Guidelines.

The calculated peak sewage flow from the development is determined to be 2.66L/s. At this time
we are not aware of any downstream sanitary capacity concerns, however, we kindly request

further confirmation from the City of Barrie in this regard.

In order to confirm the proposed sanitary infrastructure within the development lands has been
appropriately sized, a sanitary sewer design sheet has been completed, refer to Appendix B. The
design sheet demonstrates that the proposed sewers have been appropriately sized to convey
the required flows, in addition fo meeting the minimum (0.6m/s) and maximum (3.0m/s) velocity

requirements stipulated by the Ministry of Environment.

4. Water Servicing and Distribution

4.1. General

Two (2) watermain connections to existing municipal infrastructure are proposed for the
Subdivision, and one (1) connection is proposed for the Site Plan Block. The Subdivision
connections will loop Bishop Drive at the north and west Subdivision connection points. In
accordance with City standards, the Site Plan Block will be provided with a single connection and

will connect o the existing watermain on Ardagh Road.

Record drawings indicate that existing 150mm diameter watermains are located at both the north
and west connection points on Bishop Drive. Accordingly, a 150mm diameter (DR-18) watermain
is proposed fo loop between the two existing watermains. The Subdivision portion of this
development consists of twenty seven (27) townhouse units. All residential units within the proposed
Subdivision will be serviced with individual 25mm diameter (Type K Copper) water service laterals.
A single hydrant is proposed along Bishop Drive to meet minimum City of Barrie spacing

requirements for Fire Department suppression coverage.

According to the City of Barrie Engineering Department Ardagh Road Reconstruction Drawings
there is an existing 300mm diameter watermain located within the Ardagh Road right of way,
fronting the development lands. The Site Plan portion of this development consists of nineteen (19)
townhouse units, and twelve (12) back-to-back townhouse units. The Site Plan Block will be

connected via a proposed internal 150mm diameter (DR-18) watermain to the existing Ardagh
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Road watermain. Similar to the Subdivision, all residential units within the Site Plan Block will be
serviced with 26mm diameter (Type K) service laterals. Two fire hydrants are proposed within the
Site Plan portion of the development and are strategically located to meet Ontario Building Code

(OBC) hydrant spacing requirements.

The proposed domestic and fire water servicing is detailed on Drawing G-1. Refer o Appendix E.

4.2. Domestic Water Service Design Flows

Similar to Section 3.2 of this Report, the total Average Daily Demand (ADF) of 30,600L/day or 0.35L/s
for the proposed development is based on the projected population and the average daily flow
per person (136 x 225L/day/person). The Bishop Drive portion of the total is (63 x 225L/day/person)
14,175L/day or 0.16L/s. The Ardagh Road portion of the total is (73 x 225L/day/person) 16,425L/day
or 0.19L/s. In order to determine the appropriate water distrioution design flows for the Maximum
Daily Demand (MDD) and Peak Hour Demand (PHD), the ADF is mulfiplied by the Ministry of
Environment standard peaking factors. Refer to Table 3-1 Peaking Factors, Design Guidelines for
Drinking-Water Systems (2008), prepared by the Ministry of Environment. This development will be
senviced by two separate watermains, with the peaking factors and corresponding flows are

summarized loelow:

Population: 500-1000

Minimum Rate Factor: 0.4

Minimum Rate Demand: Bishop: 0.16 x 0.4 = 0.064L/s Ardagh: 0.19 x 0.4= 0.076L/s
Maximum Day Factor: 2.75

Maximum Day Demand: Bishop: 0.16 x 2.75 = 0.440L/s Ardagh: 0.19 x 2.75 = 0.523L/s
Peak Rate Factor: 4.13

Peak Rate Demand: Bishop: 0.16 x 4.13 = 0.661L/s Ardagh: 0.19 x 4.13 = 0.785L/s

4.3. Fire Water Supply Design Flows

Based on recent comrespondence with the City of Barrie, townhouse developments require a
minimum fire flow of 150 L/s. This fire flow is in excess of current City of Barrie Guidelines, as well as
the minimum fire flow stfipulated by the Ministry of Environment (Design Guidelines for Drinking-
Water Systems (2008), Table 8-1, 38L/s).

Minimum Fire Flow: 150 L/s
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4.4. Water Distribution System Analysis

The City of Barrie and Ministry of Environment require that the proposed water servicing be
designed to ensure minimum operating pressures are maintained at all times throughout the

system. The required operating pressures are outlined below:
Minimum Operation Pressure at MDD: 50 PSI

Maximum Operation Pressure at MDD: 100 PSI

Minimum Operating Pressure at MDD plus Fire Flow: 20 PSI

A detailed Water Distribution System Analysis will be completed as part of the detailed design
phase of the development. However, in order to demonstrate that the development can be
functionally serviced, three (3) hydrant flow tests have been completed on the existing municipal
infrastructure in close proximity to the proposed connection points of the municipal system. The
field investigations were completed by VIPOND Inc. on July 25™, 2019. A copy of the flow test

results can be found in Appendix C.

The first two hydrant flow tests were completed simultaneously at the Bishop Drive connection
points. This was done to imitate the expected flows that will result from the proposed looping of
the existing water system. The third test was completed on Ardagh Road, as this will be the

connection point for the proposed Site Plan Block.

In order to determine the estimated available fire flow resulting from the Bishop Drive and Ardagh
Road Connections, the results from the hydrant flows tests were used with the City’s Typical Hydrant

Flow Calculations formula. The calculations and resulting flows are outlined below:

ha

QA = QT |—
ht

Where QA = Flow at 20 PS
QT = Flow af Test
ha = Pressure Drop Available
ht = Pressure Drop at Test
Bishop Drive Available Flow: 167L/s
Ardagh Road Available Flow: 142L/s

The above assessment reveals that adequate domestic water supply and fire flow will be available

o service the proposed Townhomes along Bishop Drive. However, the Site Plan Block connection
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to Ardagh Road appears to be slightly deficient. Additional looping and/or increased pipe sizes
may be required to satisfy domestic and fire servicing needs of the Site Plan Block. These potential
improvements and/or upgrades will be reviewed as part of the detailed design and Water
Distribution System Analysis for the development. At this time, we do not foresee any issues
servicing the development and anticipate that the required domestic water and fire flows can be

appropriately provided to both the Subdivision and Site Plan.

5. Stormwater Management

5.1. Overview

The site falls within the Hotchkiss Creek sub-watershed of the larger Lake Simcoe watershed. The
site is located outside the regulated limits of the Lake Simcoe Region Conservation Authority, as
such, a permit from the LSRCA will not be required for this development proposal.

The City of Barrie, Lake Simcoe Region Conservation Authority and Ministry of Environment design

guidelines were used to establish the following stormwater management control Targets:
Quantity Control

e Post development flows from the development most be controlled to corresponding pre

development (Allowable Development) flows for the 2 Year through 100 Year storm events.

e Volume control of the 26mm rainfall event from the total impervious surface shall be

captured and retained/treated on-site.
Quality Control

¢ Best management practices must be applied to provide minimum 80% Total Suspended

Solids Removal and 80% total Phosphorous Removal,

5.2. Allowable & Post Development Drainage

The proposed Draft Plan of Subdivision is considered an infill type re-development project. As part
of the development proposal a number of existing dwelling units will be removed and properties
amalgamated to allow intensification. The proposed development drains through existing
residential subdivisions, as such, allowable cafchments and drainage parameters were
determined as part of the downstream subdivision designs. The Allowable development
catchments were determined from the Gailcrest Homes Inc., Sform Catchment and Drainage
Plan dated May 30" 1989 and the City of Barrie, Tributary Areas of Storm Sewer Design (As
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Constructed) dated April 15, 1988. A copy of both of these drawings is included in Appendix D for

reference.

The Allowable catchments are shown on Drawing STM-1. Refer to Appendix E. Catchment Area
101 drains to the existing Bishop Drive cul-de-sac to the north. Catchments 102 and 103 drain to
the storm sewer system contained within the rear yard easements of the existing lots that front onto
Elizabeth Street (East limit of the Development), and ultimately drain fo the Elizabeth Street Storm

Sewer System.

A summary of the Allowable development catchment properties are outlined in Table 1, below.

Supporting catchment property calculations are provided in Appendix D.

Table 1: Allowable Development Catchment Properties

Infiltration Parameters: Green Ampt
Method
Average | Average Runoff Suction . Initial
Catchment | 89 | “length | width | SI0P® | IMPeIV. | o otiicient | Head | COMAUCHVIlY | pogicit
(ha) (%) (%) (mm/hr)
(m) (m) (mm) (frac.)
101 1.70 131 130 5 41 0.45 109.98 10.92 0.368
102 0.20 80 25 5 35 0.40 109.98 10.92 0.368
103 0.12 40 30 5 41 0.45 109.98 10.92 0.368

Similar to the allowable development condition, the post development condition was lbroken
down info three (3) catchments. Refer 1o Drawing STM-2, Appendix E. The post development
drainage conditions were derived from the proposed General Servicing and Grading Plan
accompanying this Report. Refer to Drawings GS-1 and GP-1, Appendix E. Catfchment 201
represents the main development lands and the majority of impervious surfaces. This catchment
drains to the proposed Jellyfish Treatment Unit and Infiltration/Filtration underground storage
system, prior fo outletting to the Bishop Drive storm sewer. Catchment 202 represents the east
portion of the development lands that due to grading constraints could not be directed 1o the
proposed Stormwater Management Facility. This catchment drains uncontrolled to the rear yard
storm sewer system and ultimately to the Elizabeth Street storm sewer system. Catchment 203
represents the rears of the Townhomes fronting Ardagh Road. Run-off from this catchment drains
uncontrolled easterly along Ardagh Road and ultimately to the Elizabeth Street storm sewer

system.

A summary of the post development catchment properties are outlined in Table 2, below.

Supporting catchment property calculations are provided in Appendix D.
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Table 2: Post Development Catchment Properties

Infiltration Parameters: Green Ampt
Method
Average | Average Runoff Suction . Initial
Catchment | A9 | ‘Length | Width | SIO0P® | ImPeV. |~ ticient | Head | CONAUCVly | oot
(ha) (%) (%) (mm/hr)
(m) (m) (mm) (frac.)
201 1.62 124 130 5 50 0.53 109.98 10.92 0.368
202 0.14 14 100 5 4 0.13 109.98 10.92 0.368
203 0.08 8 100 3.5 75 0.73 109.98 10.92 0.368

The Green and Ampt parameters are for Sandy Loam and have been taken from the PCSWMM
Manual, adapted from the Journal of Hydrologic Engineering, Rawils, W.J. et al., (1983). Additional
detailed site specific geotechnical investigation information for the subject lands will be submitted
at the detailed design stage. These infiltration parameters will be revisited and updated for the

detailed design as deemed necessary.

Depression Storage depth for pervious and impervious cover have been determined based on
the Nottawasaga Valley Conservation Authority Stormwater Technical Guide and are summarized
below in Table 3. The pervious depression storage is based on the weighted mean of cover type

over the catchment area.

Table 3: Depression Storage

Land Cover Depth (mm)
Woods 10
Pasture Meadow 8
Cultivated 7
Lawns 5
Wetland/SWM Facility 16
Impervious 2

Some of the PCSWMM model input parameters (not shown in Table 1 or Table 2 above) are

common among all catchment areas, including the following:

Manning’s N for impervious area = 0.013

Manning's N for pervious area = 0.190

Modelling of the pre and post development catchments was undertaken using the latest version
of PCSWMM software. The 4-hour Chicago storm distribution and 6, 12 and 24-hour SCS Type |
distribution were used to generate design storms based on the Barrie WPCC rain gauge (Station
No. 6110557) for the period 1979 to 2003 and are adjusted to account for Climate Change.

-11 -
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Event modelling design storms included the 25mm, 2 fo 100 Year 4-Hour Chicago Storms, 2 1o
100 Year 6, 12 and 24-hour SCS storms, as well as the Regional (Hazel) storm. Detailed PCSWMM

outputs are included in Appendix D.

5.3. Quality and Quantity Control

The proposed stormwater management facility has been designed fo provide the required quality
and gquantity control targets outlined in Section 5.1 of this Report. The proposed facility utilizes a
freatment train approach incorporating a Jellyfish (Model Number JF12-22-5) filter device that pre
freats flows prior o out lefting to the Triton (Model 529) underground storage chambers. Below the
storage chambers, a 450mm thick layer of iron enhanced red sand is provided to further enhance

filtration of run-off.

As previously noted, quantity control is required in order to ensure post development run-off is
controlled to allowable development levels for the 2 through 100 year design storms. Peak flow
control is provided via the orifice controlled underground storage system. The Triton underground
storage system has a total area of 421.1m? and total active storage volume of approximately
361m3, It is important to note that the active storage volume does not account for the volume of

storage in the stone below the chambers in accordance with City of Barrie Standards.

The Bottom of the tanks/chambers have been set at an elevation of 250.80m and the top of the
storage facility is 2562.22m. Below the invert of the tanks is a 150mm thick layer of 50mm clear
stone and 450mm thick layer of iron enhanced red sand. The bottom of the red sand filter
corresponds fo an elevation of 250.20m. Based on initial ground water monitoring data, the
bottom of the red sand filter is located approximately 1.0m above the groundwater table. This
was done 1o allow the facility to become an infiltration facility in the event that insitu Guelph
Permeameter testing results are favourable. If the results of the infiltration festing are not
favourable, the facility will incorporate a subdrain at the bottom of the red sand filter and the
system will act as a filtration system instead of an infiltration gallery. Further infiltration testing

(Guelph Permeamter) will be completed at the detailed design stage.

Modelling and event storage conditions of the underground storage system was completed using
PCSWMM. For the purpose of this preliminary design, it was assumed that a subdrain is installed af
the bottom red sand filter and connects to the downstream control structure (maintenance hole)
with a 50mm diameter orifice plate. A secondary orifice (525mm diameter) is provided at an
elevation of 251.15m and further attenuates flow to the outlet control structure. It is important to

recognize that the elevation of the secondary orifice was set 1o allow 100% of the 25mm event
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run-off volume to be either infiltfrated or filtered through the red sand filter. This ensures the

minimum volume control farget is achieved in the proposed design.

A summary of the determined allowable and post development peak flows at the outlets of
interest as well as the stormwater management facility stage, storage functions are outlined in
Table 4, below.

Table 4: Allowable & Post Development Peak Flow Summary and

SWM Facility Stage Storage Functions

Bishop Drive SWM

Allowable Development Post Development Facility
Peak Flow Peak Flow Storage ‘ Elevation
Storm Event Volume
sshoporve TR Greer  Bshopbrve R Creet
m3/s m3/s m3/s ‘ m3/s
25mm Event 0.163 0.033 0.011 0.019 128 251.19
4 HR CHI
2-year 0.258 0.051 0.044 0.031 157 251.28
5-year 0.349 0.068 0.106 0.048 193 251.40
10-year 0.419 0.082 0.163 0.066 218 251.48
25-year 0.507 0.102 0.245 0.089 248 251.58
50-year 0.588 0.120 0.313 0.109 268 251.66
100-year 0.650 0.135 0.377 0.125 279 251.72
6 HR SCS
2-year 0.158 0.027 0.085 0.019 182 251.36
5-year 0.249 0.048 0.197 0.042 232 251.52
10-year 0.331 0.069 0.285 0.059 260 251.63
25-year 0.454 0.097 0.395 0.080 294 251.80
50-year 0.548 0.118 0.467 0.094 321 251.96
100-year 0.643 0.138 0.535 0.107 349 252.13
12 HR SCS
2-year 0.146 0.025 0.083 0.017 181 251.36
5-year 0.224 0.043 0.180 0.039 225 251.50
10-year 0.298 0.062 0.257 0.054 252 251.60
25-year 0.408 0.088 0.358 0.073 282 251.73
50-year 0.498 0.107 0.426 0.086 305 251.87
100-year 0.583 0.125 0.490 0.097 330 252.02
24 HR SCS
2-year 0.145 0.025 0.092 0.020 186 251.37
5-year 0.244 0.050 0.204 0.044 234 251.53
10-year 0.355 0.077 0.285 0.059 260 251.63
25-year 0.455 0.099 0.391 0.077 293 251.80
50-year 0.534 0.115 0.451 0.088 314 251.92
100-year 0.613 0.131 0.507 0.099 337 252.06
Hazel 0.212 0.040 0.207 0.026 235 251.54
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As outlined in Table 4 above, post development flows are confrolled fo corresponding allowable
development peak flows for all storms and distributions. The maximum storage within the
underground storage facility was defermined to be 349m?3 and occurred during the 6-Hour SCS
diistribution.

As previously noted, a treatment train approach has been utilized to ensure the required quality
control fargets are achieved. The proposed Jellyfish Treatment Unit (Model Number JF12-22-5)
and the Iron enhanced sand filter located below the underground storage are both considered
Specialized Phosphorous Media Filters. The Total Suspended Solids (TSS) and Total Phosphorous (TP)

removal efficiencies of specialized filter media are outlined below in Table 5.

Table 5 - BMP Published Removal Efficiencies

LID BMP Concentration Based Removal Efficiencies
LID Practice TSS Removal Efficiency (%) TP Removal Efficiency (%)
Filter Media (Specialized) 75 70

*Low Impact Development Treatment Train Tool, Version 1.2.1, April 2018

Based on the removal efficiencies above and the understanding that the proposed Jellyfish
Treatment Unit and Iron Enhanced Sand Filter work in series, the total removal efficiencies can be
calculated using the following formula.

(AxB)
100

E=A+B—[

Where: E = Total pollutant removal efficiency
A = Efficiency of the First or Upstream BMP

B = Efficiency of the Second or Downstream BMP

The corresponding total TSS and TP removal efficiencies completed as part of the proposed
freatment train design are calculated as 93.75% and 91.00%, respectively. This exceeds the
minimum requirements stipulated by the MOE, LSRCA and City of Barrie.

5.4. Water Balance

As per City of Bartie requirements, a review of the pre to post development water balance has
been undertaken for the site. The review has been completed using the Hydrologic Cycle
Component Values from Table 3.1 of the Minisfry of Environment Stormwater Management
Planning and Design Manual dated March 2003. Supporting calculations are provided in

Appendix C.
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In the pre development condition or undeveloped condition, the average annual infiliration depth
was determined to be approximately 170.40mm. Based on a total development area of 1.63Ha,
this comresponds to an annual average infiltration volume of approximately 2778m?3 [1.63Ha x
170.40mm x 10 m/(m?x mm)]. In the post development condition the average annual infiltration
has been determined to be 126mm. The pervious area in the post development condition has
been determined to be 0.79Ha corresponding to an average annual infiltration volume of 995m?
[0.79Ha x 126mm x 10 m/(m?x mm)]. This corresponds to a net loss of approximately 1782m?3 of

infiltration between the pre development and post development condition.

As previously noted, depending on whether the insitu infiltration testing is favourable the proposed
SWM Facility will either perform as an infiltration gallery or a filiration system. If the SWM facility
functions as an infiltration gallery, infiltration of the full 25mm run-off volume will more than offset
the post to pre development water balance. If the SWM Facility functions as a filtration system a
best efforts approach will be required for water balance. In this scenario, it is proposed to install a
0.15m thick layer of clearstone below the filter. Based on a surface area of 421.1m and a void
ratio of 0.40 for the clearstone, the resulting volume of the clearstone layer would be 25m3. The
total area draining to SWM facility is 1.62Ha. Climate data for the City of Barrie indicate that an
average of 99 rain events occur each year (excluding December, January and February), and
that the average precipitation during an event is 4.8mm. The average rain fall event corresponds
to a volume of 78m?3 [1.62Ha x 4.8mm x 10 m/(m?x mm)]. This is more than the volume available
for storage in clearstone layer. Depending on the duration between storm events it is expected
that an additional 2475m3 [25m? x 99 events] could potentially infiltrate into the ground below the
proposed filter system. This additional infiltration volume is greater than the net loss of infiltration
between the pre and post development condition. Accordingly, the proposed stormwater
management plan can achieve the required water balance, in furn promoting groundwater

recharge in this area of the watershed.

5.5. Phosphorous Budget

As required by current City of Barrie and LSRCA policy, a pre to post development phosphorous
balance will be undertaken at the detailed design stage. As outlined in Section 5.3, above, the
proposed SWM facility treatment train approach provides a total phosphorous removal efficiency
of 91%. Based on the anticipated removal efficiency we do not foresee any issues meeting the
phosphorous budget requirements.
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5.6. Minor and Major Stormwater Conveyance

The proposed storm sewer system has been designed to convey all storms up to and including
the 100 Year event. This was done to ensure all storms are appropriately directed to the proposed
SWM facility and minimizes potential impacts with overland flow conveyance. A storm sewer
design sheet has been prepared to demonstrate safe conveyance of the 100 Year events to the
proposed stormwater management facility. Refer to Appendix D. Additional supporting

conveyance calculations will be completed during the detailed design phase.

5.7. Stormwater Quality Control During Construction

To ensure stormwater quality control during construction, it is imperatfive that effective
environmental and sedimentation controls be in place throughout the entire area prior to
construction activities. Since earth grading will be required, there will be a potential for soil erosion.
It is therefore, recommended that the following be implemented to assist in achieving

acceptable stormwater runoff quality during construction:

o Installation of filter silt fences and mud mats throughout the site as detailed on drawings

ESC-1 and ESC-2, and specifically during all construction activities;

e Installation of sediment and erosion control channels, rock check dams, and

Hickenbottom Outlet as detailed on drawings ESC-1 and ESC-2.

e Restoration of exposed surfaces with vegetation and non-vegetative material as soon as

construction schedules permit; and

e Reduce stormwater drainage velocities where possible and allow stormwater infiltration

where possible.

The erosion and sediment control plan for the development is shown on Drawing ESC-1 and the
corresponding details are provided on Drawing ESC-2. Through proper implementation of the
detailed erosion and sediment control features, off-site impacts are not expected to occur during
the construction phase of the project.

6. Secondary Utilities

All secondary utility services will be co-coordinated and a Utility Servicing Plan created to indicate
all underground locations once feedback from each utility company is provided. Electrical
(Powerstream), Natural Gas (Enbridge Consumer Gas), Telephone (Bell Canada) and Cable

(Rogers Cable) are all available within the adjacent Right of Ways. At this time we do not foresee
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any limitations in servicing the development with secondary utilities; however, formal confirmation

from each service provider is still required.

7. Conclusions

The Bishop Drive Development has been fully examined for serviceability in this Report. The
development lands can be appropriately serviced with existing municipal sanitary, water and
storm infrastructure. Through proper execution of the proposed site servicing described herein and
on the accompanying drawings, it is evident that the proposed development can become a

functional part of the City of Barrie.

This Preliminary Servicing & Stormwater Management Report is respectfully suomitted,

THE JONES CONSULTING GROUP LTD.

J. W, INGRAM

100143779

Jon W. Ingram, P. Eng.
Project Engineer
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APPENDIX A

BACKGROUND INFORMATION
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CONCEPTUAL PLAN

158, 162, 166 & 170 ARDAGH ROAD,
PART OF LOT 5, CONCESSION 14

IN THE

CITY OF BARRIE
Scale 1:3,000
‘\\H‘H\\I\H\H\\\I\H\H\H‘
0 5 10 20 30m
LEGEND
.'- "W SUBJECT LANDS >i< SMALL LOT AREA
vmmm smml (Area: 1.63ha/ 4.03ac)
4+  EXCEEDSLOT
I:I BLOCK/CLUSTER TOWNHOUSE COVERAGE (MAX.)
DWELLING
- BACK-TO-BACK
TOWNHOUSE DWELLINGS
I:I STREET TOWNHOUSE
DWELLINGS (Area: 0.91ha / 2.25ac)
"/ /| BALCONIES
ZONING TABLE - CONDO TOWNHOUSE (31 UNITS)
PROVISION REQUIRED PROVIDED
RM2 ZONE
Lot Area 720 (min) 7,184.9m? (1.78 ac)
Lot Frontage 21m (min) 102.2m
Setbacks
Front Yard 7.0m (min) 3.0m
Interior Side Yard 1.8m (min) 1.8m
Exterior Side Yard 3.0m (min) N.A.
Rear Yard 7.0m (min) 4.5m
Landscaped Open Space 35% (min) 45.0%
Amenity Area 12m? / unit (372.0m?) 1,514.1m?
Lot Coverage 35% (max) 35.0%
Gross Floor Area 60% of lot area (max) 87%
Building Height 10.0m (max) 10.0m
Parking 1.5/ unit (47 spaces, with 1 A| 72 spaces (10 visitor, with 1A
& 2 B BF spaces) & 2B BF spaces
Tandem Parking not permitted permitted
Secondary Means of Access 7.0m 4.5m
Density 40.0 u/ha 43.1 u/ha
Landscaped Buffer Area 3.0m 3.0m
ZONING TABLE - STREET TOWNHOUSE (27 UNITS)
PROVISION REQUIRED PROVIDED
RM2 ZONE
Lot Area 200.0m? (min) 162.3m?
Lot Frontage 6.0m (min) 6.0m
Setbacks
Front Yard 4.5m (min) 6.0m
Interior Side Yard 1.8m (min) 1.8m
Exterior Side Yard 3.0m (min) 3.7m
Rear Yard 7.0m (min) 7.0m
Lot Coverage 45% (max) 48%
Building Height 10.0m (max) 10.0m
Source: Parcel fabric by County of Simcoe Interactive Mapping, 2019
' Note: This drawing is for discussion purposes only.
The information shown is approximate and subject to change.
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DRAFT PLAN
OF SUBDIVISION

158, 162, 166 & 170 ARDAGH ROAD,
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OWNER'S CERTIFICATE
| HEREBY AUTHORIZE INNOVATIVE PLANNING SOLUTIONS TO PREPARE

THIS DRAFT PLAN OF SUBDIVISION AND SUBMIT THIS DRAFT PLAN OF
SUBDIVISION FOR APPROVAL.

DATE HEDBERN DEVELOPMENT CORP.

SURVEYOR'S CERTIFICATE

| CERTIFY THAT THE BOUNDARIES OF THE LAND TO BE SUBDIVIDED AND

THEIR RELATIONSHIP TO ADJACENT LANDS ARE ACCURATELY AND
CORRECTLY SHOWN.

DATE RUDY MAK, O.L.S.

ADDITIONAL INFORMATION REQUIRED UNDER SECTION 51(17) OF THE
PLANNING ACT

a) SHOWN ON PLAN g) SHOWN ON PLAN

) SHOWN ON PLAN h) MUNICIPAL WATER

c) SEE KEY PLAN i) SAND, SILT GLACIAL TILL

d) RESIDENTIAL j) SHOWN ON PLAN

e) SHOWN ON PLAN k) MUNICIPAL WATER & SEWAGE
f) SHOWN ON PLAN [) NONE

LAND USE STATISTICS

LAND USE BLOCK No. UNITS AREA (ha)
RESIDENTIAL 1-6 27 1.34ha
STORM WATER 7 0.06ha
MANAGEMENT POND

STREET'A' 8 0.23ha
TOTAL 8 27 1.63ha

SCHEDULE OF REVISIONS

No. Date Description By
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tel: 705 » 812 - 3281 fax: 705+ 812 » 3438 e: info@ipsconsultinginc.com  www.ipsconsultinginc.com

Date: August 21, 2019 Drawn By: AS

File: 14-539 Checked: GB




14/705/03 — 2241 P

| T: \drawings \DWG\S~7188P2~C.dwq

B(1255)

N70°32'30°t 4{
24.04
(832)

REGISTERED

PLAN 1, PLAN 51R-22926

(

il

TABLE OF COORDINATES

NORTHING EASTING

PNT No
A 4912276.38 602921.57
8 4912200.27 602694.61

{N72°20'00"E REG'D PLAN 1414)

REGD

81.08

N71°32°40°E

(N72'27'00"E REG'D PLAN 914)

BLOCK 10

N71°32'40"E (REFERENCE BEARING)

LOT 232 LOT 231
2_3.51
— 24 04
{1546) |
S
W
[ |
P -
"
N
g
z
—~1—N71 30'15°E

(24.38 P1)
24.29 (W)

24.29

112,83 .

SIB(E)

ke e ——

=%
i
3%
&
end of fence
o
Qo T
N 8
Lo
]
- -
:
. b
~ _
<
N
F o
=
d
5 °
Wi
&
¥y
i'tt:}
S &
X ¢
9 N
X
>
(P1 & M)
24.39 -

PLAN

91M—-371

PORRIT STREET

REGISTERED

LOT 51 '
P.LN. 58761-0021 (LT) /
|

A SIR-20747

N7124'30°E

Ssi8 N71°4320'E
o0 30.05(M)

25.06

19

LOT

24.58

24.38

58911 ~ 0264 (LT)

P.LN,

(" & S)
24.39

>

d
N
-,
O

|
P
3

AT

LOT

' 30.17(51R~-16478)

24.05
(51R—16478&S)

-
> 2&
3 F=
g.. < ¥
Q no
b o
= L
N
L
L%
]
©
gh |
/ ) /
x
~
Q

5, ' CONCE SSION

NiS'32°40"W

ot 1 AN LB misHoP DRIVE

3B

-

Ag~
&

=
=

(&
z

g

SIM— 43¢

Y - LOT 23
P.IN. 58761-0038 (LT) “Bi¥p.n sere1-00e2 (1) § P.LN. S8761-0058 (LT)
&LOCK 56 98.73(M)
24.80 25.14 24.74{M)
(51R-164784S) | (51R-164784S) 24.78(51R-16478)
~ 3
&= § =
X% 3 5
n Y
N S S
©
= S | A
® S S
! ; / .
$ g 8
& - &
3 / ¥ / ¥
Q ™%
SSB
(738)
18022'22"W
14 (51R—164784S)
3
3
P
™~

)
K
°
T
&
g
=
S

54
5 PART 1
i

43

L

z

PLAN S5IR-21667
PLN. 58761-0171 (LY)

-

PLAN S51R—13459

(& S) (24,38 P1) -
~=—48. 08— 96.88 » e, 24 450) e 0
20— — 2040 HE PART 17 112 PART 16
24.45 L]
=S8 ]
T ' T3 F
at 312 19
K= X 5
o
g
3
3
— REGD
'y
20N w
l J N N
N
. Oy
o L ;I
= L% ;) c
- : 3 :
S | — —
I ~J = 3 l 3 . I
< 2
S
| ' =
> Z | 3
S 5 o * .
. e M
o . .
a > B o~
4 o < |
2 24 ¥
E .8.!"’ oo
M © o N
N ¢
~ ® ) N
zZz ~
| >Z|
TIA5|P1 & M)
1 } 24.38 (P! & S)
V' _ v BN
" N71°32°10"E (M) |
- - N7220'10"E
ey ' y
g &1 REGD
s 0 8 PRI BLOCK 224
~d g Z L1
"
O
1B(1546)
LOT /73 LOT 74

BEARINGS ARE UTM GRID BEARINGS AND ARE REFERRED TO
THE CENTRAL MERIDIAN ZONE 17 (79°W) AND ARE DERIVED
FROM GPS OBSERVATION IN WGS84 AND CALUBRATED TO

METRIC

DISTANCES SHOWN ON THIS PLAN ARE IN
METRES AND CAN BE CONVERTED 7O FEET BY

DIVIDING BY 0.3048.

5.14_ 200 2542 2.4 Rt
. : I ART 3 3] PAR 100 38.11
.9  ——— 25.14 e — 25.14 e e T7.48
DOEXWD  (51R-164784M) (51R-1647845) (S1R—-164784&S) (730
_ | PIN. 58761 - 0002 (L7) |
| | _ ORIGINAL ROAD ALLOWANCE BETWEEN CONCESSIONS 10 & 14 | - |
(roap tocay kvoww as) A R D A G H AL _ - ROAD
' 26746 ———nr PART 1, PLAN 51R~28705
| (24.38 P1) LN, -
=9 ST T 2438 2438 T Haase — B PN 5127008 — -
18 PART 15 ']t PART 14 112 PART 13 [13 PART 12 !‘ PART 11 | ]
» = y = e , 24.46
= . N 24.27 = 24.37 T 24.37 >3 6 | 5o —
: 5 s ]
At - - & o — = |
23 o = 2 PLAN 51R-28705
F .
REG'D PLAN 914
| $ |
P LAN 914 | - " 3
| | <
ra (N (N EX N | E b -
n << NS O ) Ty d ~ - x — Q )
a % & | o S ﬁ -
i I i ] i § <}
& iy - oy by =
| 0 O) O Wl © N
™~ iy ™ ~ I a8 PART 5 R | | E IS I B
u - | QO
g O Q | O O _ E_ | A ~J ] ~J
o - Q Q@ Q O = l
X - -
3 3 z : 3 IS ' )
E > > o = a ~ ~
o 8 o o i g PART 6
s x =, - - -— = :
35 33 31 ¥3 133 z
Su 89 89 S o o B N
Bk 2 3 2 3 2 5 28 .
2" € + . P ) Z
P-4
39 A AT Cass’ N B . o )
BN 219 53(4) S8(1546)
219.60 (5iM-526)
219.46 (P1)
BEARING NOTE
FLAN . 5IM—526
BlLOCK 2 2 5 CITY OF BARRIE (NAD