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1.0 INTRODUCTION

Valdor Engineering Inc. has been retained by Corseed Inc. to provide consulting engineering
services for the proposed Corseed Subdivision located on a 14.91 hectare parcel on the west
side of County Road 25, south of Melody Lane, in the Town of Grand Valley, County of Dufferin
as illustrated in Figure 1.

The proponent of the subject development also owns the lands to the southeast which are referred
to as the Moco Subdivision (22T-201502) and a separate draft plan application and functional
servicing report was submitted. The Moco Subdivision has been granted Draft Plan Approval and
detailed engineering design has commenced.

1.1 Existing Conditions

The subject site is bounded to the north by an abandoned railway corridor, to the east
County Road 25 and to the south and west by existing agricultural lands. Boyne Creek
passes to the southwest of the subject site as it flows to the Grand River in a southeasterly
direction. The majority of the subject site is presently a vacant field with two small stands
of trees. The geotechnical and topographical conditions of the site are summarized as
follows:

1.1.1 Geotechnical

A Geotechnical Investigation Report for the subject site was prepared by V.A.
Wood Inc. and consisted of nine (9) total boreholes at 5.0m in depth. The
investigation determined that the site is mostly covered by a surficial deposit of
topsoil ranging between 100mm and 250mm, underlain by a deposit of brown clay
and silt ranging between 0.8m to 4.6m below grade. Only 2 boreholes (BH 6 and
BH 8) yielded a sandy silt fill at the surface (BH 6) and beneath the topsoil (BH 8)
at 0.8m and 0.9m below grade.

With regards to groundwater, the report indicates that only one of the boreholes
encountered cave-in at 0.8m below grade with free water surfaces noted for 6 of
the boreholes at 0.9m to 4.1m below grade. An examination of the soil samples
revealed a moist to wet observation. The report indicates that provisions should be
made for the control of any surface water run-off and minor groundwater seepage
by pumping from local sumps, where required. The Report recommends that a side
slope of 1:1 be cut back or supported using adequately braced sheeting for
excavations exceeding 1.2m below grade. The borehole and test pit logs are
included in Appendix “G”.

1.1.2 Topography

The surface condition of the subject site can be generally described having gently
sloped topography. Based on the topographic survey of the site, the east part of
the property slopes from County Road 25 down in a westerly direction towards
Boyne Creek. Boyne Creek passes by the southwest corner of the subject site
while flowing to the southeast. Based on an existing elevation of 471.90 m near
County Road 25 and an existing elevation of 466.50 m at the edge of the
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environmental protection buffer, the differential of 5.40 m equates to an overall
average slope of approximately 1.3% for the development area which is
considered to be relatively moderate. The valley area of the site within the
environmental protection block slopes downwards towards Boyne Creek at a
shallower slope typically ranging between approximately 0.35% and 0.50%.

1.2 Proposed Development

The proposed development consists of a mix of lots for detached dwellings as well as
blocks for street townhouses, mixed use development and commercial space. The lot
frontages for the detached dwellings will typically range from 42 to 50 feet. The subdivision
will include a road connection to County Road 25 and consist of an internal network of
looping streets.

A block of land in the north west part of the development has been established for a
stormwater management facility to treatment for stormwater runoff. The remainder of the
lands consist of blocks along County Road 25 for a sidewalk, an environmental protection
area containing the valley lands associated with the adjacent Boyne Creek and a buffer
block designated as open space. A reduced copy of the proposed Draft Plan of
Subdivision is contained in Figure 2. The development statistics and the equivalent
population data are summarized in Table 1.

Table 1. Development Statistics

Criteria:

Single Residential Dwelling Population

Density: 4.0 Persons/ unit

Mixed Use Population Density* 75 Persons/ha

*value retrieved from similar developments within

nearby municipalities

Land Use Area Residential Equivalent
Units Population

(Ha) (No.) (persons)

Residential Units 5.14 115 460

Mixed Use 0.45 10 35

Commercial 0.85 24

SWM Pond 0.91

Street ROW 245

Open Space 0.32

Environmental Protection Lands 4.79

TOTAL 14.91 125 519

1.3 Purpose of Report

This report has been prepared in support of the application for draft plan approval for the
subject property. The primary intent of the report is to demonstrate the viability of water
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and wastewater servicing, storm drainage and stormwater management, grading as well
as vehicular and pedestrian access for the proposed development with respect to
applicable guidelines, policies and design criteria.

This report has been prepared based on a review of the topographic survey and
background studies and a visit to the site. The conceptual design is documented on a
series of large size functional servicing plans which are contained in a pocket at the rear
of this report. This document provides guidance for detailed engineering design of the
subdivision.

1.4 Approving Authorities

This report will be circulated for review, comment and approval to:

1. The Town of Grand Valley;
2. The County of Dufferin; and
3. The Grand River Conservation Authority (GRCA).

2.0 WATER SERVICING

The Town of Grand Valley retained R.J. Burnside & Associates Limited (RJB) to complete an
update to the Water and Wastewater Master Servicing Plan. This Technical Memo completed in
May 2014 reflects recent historical water demands and wastewater flows, incorporate
amendments undertaken to the Town’s Official Plan, and adds to a previous Memo completed by
RJB in 2010 with regards to the water and wastewater infrastructure’s ability to meet future
demands.

The report outlines the existing water supply system consisting of 3 wells; Cooper Street
Pumphouse wells (PW1 and PW2) and the Melody Lane Pumphouse well (PW3). PW1 and PW2
do not operate at the same time, limiting operating capacity. An elevated water tower with a
storage capacity of 1,600m? and high water level of 519.3m located off County Road 25, north of
Fife Road functions as part of the distribution system water storage and supplements the well
supply during high demand periods. Based on the Memo’s analysis of existing and future
condition water service demands it was determined that the existing infrastructure would not be
able to meet the future demand and that additional water supply, treatment and storage be
implemented to meet the impending requirement. Of particular note is the Memo’s
recommendation to construct a new water tower, with similar capacity and storage to the existing
tower, at the south end of the Town to accommodate the demand imposed on the system from
the forthcoming southern developments where the subject site is located. This recommendation
also adds that a Schedule B Class Environmental Assessment (EA) be undertaken to investigate
the additional water capacity and storage requirements when the serviced population increases
from 1,482 persons to 2,300 persons, or 3 to 5 years in advance of the need for the water supply,
according to the Memo.

Further details with regards to the existing and future water supply and distribution can be found
within the mentioned Technical Memo. The following is a summary of the water servicing
requirements for the subject site.
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2.1 Domestic Demand

The domestic water demand is to be calculated using the Town and Ministry of the
Environment design standards which includes the following parameters:

Residential Average Day Demand: 450 L/person/day
Maximum Day Factor: 2.75
Peak Hour Factor 413

A detailed tabulation of the domestic water demand calculation is detailed in Table A1 of
Appendix “A”. The demands are summarized in Table 2 below.

Table 2. Domestic Water & Fire Flow Demand

Land Use Equivalent | Domestic | Maximum Peak Fire Maximum | Maximum
Population Demand Day Hour Flow Day Plus Day Plus
Demand Demand Fire Flow Fire Flow
(Persons) (L/min) (L/min) (L/min) (L/min) (L/min) (L/s)
Residential 460 144 395 594 6,000
Mixed Use 35 11 30 45 -
Commercial 24 8 21 31 -
TOTAL 519 162 446 670 6,000 6,466 108

2.2 External Watermains

In accordance with the recommendations of the Technical Memo, a trunk watermain is
proposed to be extended from its current terminus southerly from the existing WPCP along
County Road 25 and across the frontage of the subject site. The proposed schematic
extends the watermain to the sole entrance of the subject site which will facilitate the loop
as required by the Town standards. This watermain is anticipated to connect to the
proposed water storage tank which will be constructed at the south end of town, with an
exact location of the facility to be determined after a Class EA stated in the Memo has
been initiated. This system will feed a local distribution network which will provide water
supply to the subject lands. The configuration of the water distribution system is illustrated
on Dwg. FSP-1.

2.3 Local Watermains & Service Connections

The local water distribution system within the subdivision will consist of watermains
ranging in diameter from 150mm to 200mm. This water system will connect to the trunk
watermain aforementioned in the preceding section.

In accordance with Town standards the individual detached dwellings are each to have
separate water connections. Based on Ontario Building Code (OBC 2012) regulations
(7.6.3.4.(1) and (5) and Table 7.6.3.4), the single residential unit dwellings will be serviced
with 26mm diameter water connections. The size of service to be provided for the mixed
use units is to be determined during detailed design, as the details of the building to be
constructed has not been yet established. Water meters shall be equipped as specified
within Town standards.
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2.4 Fire Protection

The fire flow required for the proposed detached dwelling units and commercial buildings
was calculated using the criteria indicated in the Water Supply for Public Fire Protection
Manual, 1999, by the Fire Underwriters Survey (FUS). The calculation incorporates
various parameters such as coefficient for fire-resistant construction, an area reduction
accounting for a fire-resistant (one hour rating) protection, a reduction for low-hazard
occupancies, and a factor for neighbouring building proximity.

The calculation was completed to reflect the governing conditions which are the largest
detached dwelling and the largest interior multi-use unit. Based on the calculations, the
minimum fire suppression flow required for the residential units is 6,000 L/min. The
calculation for minimum fire suppression flow for the mixed use unit and commercial
building is to be determined during detailed design, as the details of the building to be
constructed has not been yet established. The detailed fire flow calculations are provided
in Table A-2 of Appendix “A”. In accordance with the Town standards, this flow must be
available at a minimum pressure of 140 KPa.

Fire hydrants will be provided along the private road such that a fire hydrant will be
available approximately within 100m of one another and not be spaced exceeding 120m,
as set out in the Town standards.

3.0 WASTEWATER SERVICING

The Town is currently serviced by the existing Grand Valley Wastewater Pollution Control Plant
(WPCP) located at the east end of Industrial Road and just east of the subject site. This WPCP
was commissioned in July 2011 with an average daily flow rating of 1,244m3, designed for a
population of 2,950 persons.

In addition to the Technical Memo composed by RJB as described in the previous section, a letter
was completed to the Town by RJB in May 2015 updating the latter report’'s assessment of
available capacity at the WPCP. The update also provided details on the population demands,
wastewater flows and the capability of the WPCP to accommodate future planned developments.
Both the 2014 Memo and 2015 Letter determined that the existing plant will need to be upgraded
to manage future flow and capacity requirements. An Assimilative Capacity Study for the WPCP
was completed in 2013 by XCG Environmental Engineers and Scientists (XCG) in conjunction
with RJB, and concluded that a Class EA Study be undertaken to further examine the need to
increase capacity for the future scenario at the WPCP facility. The XCG report findings were
included as part of the RJB Technical Memo conclusions.

The subject site was part of the study area considered and was partitioned into a separate sanitary
drainage area (Area E3) within the Technical Memo. This area was recommended to convey
wastewater flow to the existing system via connection to Leeson Street or Emma Street South
that would then relay the flow to the WPCP. The Memo provides an assessment and analysis of
the wastewater flows by formulating an estimate of the expected population to settle on these
lands. Upon a more detailed review of the 2014 Memo, 2015 Letter and given the proposed plans
presented within this Report, it appears that there is a minor variance between the estimations
made within the Technical Memo and the proposed plans set forth as part of this Report.
Ultimately, utilizing the Town population density values within the 2015 Letter, the Memo’s
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population value for Area E3 were at a lower value than that currently anticipated, yielding
variance in the projected wastewater flow rates to the existing system and to the WPCP. An
alternative strategy would need to be conceptualized in order to address the differences between
the proposed development and the baseline information available.

A wastewater management strategy has been optimized for the Corseed Subdivision that
considers the variances, as well as the recommendations provided within the Technical Memo.
This strategy includes conveying flow southerly along County Road 25 to the Moco Subdivision,
located southeast of the Corseed site, and eventually to a Sanitary Pumping Station (SPS-A)
located at the northeast corner of the Moco site within Town lands that pumps the wastewater to
the WPCP. The wastewater flow generated from the Corseed Subdivision has been considered
in the generation of SPS-A on the Moco Lands, with details on SPS-A found within the Functional
Servicing Report for the Moco Subdivision submitted to the Town under a separate cover. It is
anticipated that SPS-A will adequately service both the Corseed and Moco Subdivisions within
the flow limit allocated in the Technical Memo. The following are further details of the wastewater
servicing analysis for the subject site.

3.1 Wastewater Loading

The wastewater loading is to be calculated using the Township engineering design
standards which include the following parameters:

Residential Average Daily Flow: 450 L/person/day
14

4+P

Where: Ky = Harmon Peaking Factor
(Max. 4.0, Min. 2.0)
p = Population in thousands

Extraneous Flow, I: 0.20 L/ha/s (Infiltration)

Residential Peaking Factor: Ku=1+

Design Flow, Q = Qres X Ky + /

Based on the above criteria the sewage flow calculations are provided in Table B1
contained in Appendix “B” and the total flow is summarized in Table 3.

Table 3. Wastewater Loading Summary

Land Use Area | Equivalent | Average | Harmon Peak Infiltration Total
Population Daily Peaking Daily Rate Flow
Flow Factor Flow

(Ha) (Persons) (L/s) (L/s) (L/s) (L/s)

Residential 5.14 460 2.40 3.99 9.57 1.03 10.59

Mixed Use 0.46 35 0.18 4.00 0.72 0.09 0.81

Commercial 0.87 24 0.09 4.00 0.38 0.17 0.55
Parks &

Open Space 0.32 0.06 0.06

R.O.W 2.42 0.48 0.48

TOTAL 9.20 519 2.67 10.66 1.84 12.50

9 _
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3.2 External Sanitary Sewers

In accordance with the proposed initiatives stated within Section 3.0, it is being proposed
to convey the Corseed sanitary flow to SPS-A, within Town owned lands, northeast of the
Moco Subdivision that also contains the WPCP. Given the existing topography of the area,
an analysis has been conducted to select a route which minimizes the depth of the gravity
sewer for the Corseed Lands conveyed to SPS-A. This consideration of conveying the
E3 land southerly instead of northerly as set within the RUJB Memo to SPS-A reduces the
wastewater load of E3 to the existing system. It has been calculated in Table 3 that
approximately 12.5 L/s will be conveyed from E3 to SPS-A. Combined with the Moco
Subdivision wastewater flow to SPS-A, the total sanitary outflow of SPS-A to WPCP is
35.7 L/s.

In order to facilitate the wastewater conveyance of the Corseed Subdivision to SPS-A, a
new sanitary sewer will be required to be constructed within the existing road allowance
along County Road 25, but not within the travelled portion of the roadway. This proposed
sewer is anticipated to be 120 m in length with 2 manholes to be installed on County Road
25, eventually connecting to the system at the Moco Subdivision.

The preliminary layout of the sanitary sewers has been included on Dwg. FSP-1 which
includes sanitary obvert elevations to illustrate the depth of the sewer along the alignment.

3.3 Local Sanitary Sewers & Service Connections

The subject site will be serviced by a local sanitary system consisting of sewers which will
discharge to County Road 25 and eventually to SPS-A located on Town lands north of the
Moco Subdivision SWM Block. The local sanitary drainage system will be by gravity and
follow road grade slopes where possible. In accordance with standard practice and Town
standards, manholes will be provided for maintenance access at a maximum spacing of
100m and individual sanitary service connections will be provided.

4.0 STORM CONVEYANCE SYSTEM

The subject site is located in the Boyne Creek watershed which is part of the larger Grand River
watershed under the jurisdiction of the Grand River Conservation Authority (GRCA). Boyne Creek
originates from the Luther Marsh Wildlife Management Area and generally flows in an easterly
direction before discharging into the Grand River. Boyne Creek meets the Grand River
approximately 235 km upstream of Lake Erie. A map illustrating the Grand River watershed is
contained in Appendix “C”.

In accordance with Town standards, a major / minor system storm conveyance concept has been
incorporated into the functional servicing design for the subject development. The following
sections provide a brief summary of the storm drainage components:

4.1 Minor System Design
As per the Town engineering design criteria, the proposed development is to be serviced

with a minor storm sewer system that is designed to convey runoff from the 5-year storm
event on local streets, and runoff from the 10-year storm on collectors. The rainfall
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intensity values, /, are calculated in accordance with the 1961-2007 rainfall intensity
duration frequency (IDF) data for the Fergus Shand Dam weather station which was
obtained from Environment Canada. Based on this data the rainfall intensity for the 5-
and 100-year rainfall events is calculated as follows:

1525827
(t+12117)%%

5

Lo 2179.495
107 (¢ + 15.119)0.890

4789.414
(t+21.844)""

100

The peak flows are calculated using the following formula:

Q=RxAxIx2778 where: Q = peak flow (L/s)
A = area in hectares (Ha)
| = rainfall intensity (mm/hr)
R = composite runoff coefficient
t = time of concentration (min)

The proposed storm sewer will discharge to the environmental protection lands near
Boyne Creek at the southwest corner of the subject site as per the pre-development
condition.

The IDF curve data is included in Appendix “C”. A schematic design of the minor system
is illustrated in on Dwg. FSP-1 and the catchment areas are delineated on Figure 4.

4.2 Major System Design

The major system will generally be comprised of an overland flow route along the
municipal road network directing drainage to a safe outlet. This major system will convey
flows which are in excess of the capacity of the minor storm sewer system. The major
system flow route is illustrated in Dwg. FSP-1.

4.3 Foundation Drainage

Due to the high elevation of the SWM pond relative to the rest of the site, and in an effort
to minimize the required fill, it is not possible to provide direct gravity-draining storm
service connections from each lot to the storm sewer. Sump pumps will therefore be
required for each unit to ensure no basement flooding as a result of the high water level
in the SWM pond. A detailed hydraulic grade line (HGL) analysis is to be completed at the
detailed design stage to confirm that the 100-year HGL is no more than 1.0 m above the
top of the pipe, as per the Town’s standards.

11 ——
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4.4 Roof Drainage

It is anticipated that the proposed dwellings will have conventional peaked roof with eaves
troughs and downspouts. As per standard practice the downspouts are to discharge to
grade over splash pads, preferably towards sodded areas. Roof downspouts are not to be
connected to the storm sewer.

4.5 Flood Plain

A HEC-RAS model was prepared in order to delineate the extent of flooding through the
subject site. Cross-section data, as well as bridge and culvert data, and was entered into
the model based on a detailed survey of the site.

The Boyne Creek Regional (Hurricane Hazel) flow (102 cms where it joins the Grand
River) was obtained from the Grand River Conservation Authority (GRCA), along with the
GRCA's HEC-RAS model of the Grand River. Five flow nodes were established between
the upstream and downstream boundaries of the HEC-RAS model. The upstream
bounding flow node is located just upstream of the subject site, while the downstream flow
node is located where Boyne Creek joins the Grand River (RS 396.9 in the GRCA’s Grand
River HEC-RAS model). Three additional flow nodes were established within these limits
where smaller tributaries join Boyne Creek.

The flow at each flow node was calculated based on the corresponding upstream drainage
area by using the transposition of flood discharges method (MTO Drainage Management
Manual, 1997, Eq. 8.31):

Q= Q- (ﬁ)0-75

Ay

Where:
Qs = known peak discharge
Q- = unknown peak discharge
A1 = known basin area
Az = unknown basin area

The flow at each cross-section was calculated by prorating the flow between the two
bounding flow nodes based on the channel length.

The downstream Regional water surface elevation boundary condition, 454.23 m, used in
the HEC-RAS model was based on the Regional water surface elevation at the
corresponding location, RS 396.6, of the GRCA'’s Grand River HEC-RAS model.

The location of the existing floodplain based on the HEC-RAS model is shown on Figure
6 and Figure 7. All proposed development, grading and pond outlet structures will be
located outside of the floodplain and the area regulated by the GRCA.

Supporting HEC-RAS model output is provided in Appendix “D”.
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5.0 STORMWATER MANAGEMENT

5.1 Storm Drainage Areas

Based on the topographic survey and the proposed draft plan of subdivision, the following
is a summary of the pre and post development drainage areas.

5.1.1 Pre-Development

There is a tributary of the Grand River (Boyne Creek) that passes to the southwest
of the proposed site before it ultimately flows beneath an abandoned railway corridor
and into the Grand River. The overall site topography generally falls southwesterly
towards Boyne Creek. Site elevations vary from 471.90 m near County Road 25 to
approximately 466.50 m in the environmental protection lands near Boyne Creek.
The existing slopes range from approximately 0.35% to 9%.

The existing site land use is primarily agricultural with two small wooded areas.
Figure 3 shows the drainage patterns for existing conditions.

5.1.2 Post-Development

The subject site will be developed into a mixed-use development including medium-
density residential, commercial and mixed-use areas (commercial and residential)
and a SWM pond block. Drainage patterns will generally follow existing conditions,
with the majority of drainage from the development area to be directed through the
proposed SWM facility before it discharges to the valley near Boyne Creek along the
west side of the subject site.

The commercial and mixed-use blocks (Blocks 5 & 6) will provide on-site controls to
achieve a peak release rate of 180 L/s/ha. These on-site controls will be designed
during the site plan application phase.

Drainage from the rear of the single detached house lots along the north side of Street
“A” (Lots 1-18) and the rear of the townhouse lots along the south side of Street “B”
(Blocks 1-4) will be captured by inlets connected to the storm sewer. Given that these
rear yards are along the north and south limits of the subdivision, opportunities to fill
are constrained since the use of retaining walls is not desired. In an effort to match
existing grades along the subdivision limits, conventional rear lot catchbasins are not
feasible and instead pipe inlets with grates will be utilized. A detailed hydraulic grade
line (HGL) analysis is to be completed at the detailed design stage to confirm that the
proposed rear-lot inlets will capture the 100-year runoff, and that the 100-year HGL
will not result in flooding at these locations (the rear-lot grades will be adjusted as
required to achieve this).

The lots backing onto the environmental protection block (Lots 57-67) will drain
uncontrolled to the watercourse. Adequate over-control is provided by SWM pond
and the on-site controls in the commercial and mixed-use blocks to compensate for
this.
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Figure 4 shows the details of the proposed drainage plan for the subject site.

5.2 Stormwater Management Design Criteria

The proposed SWM facility shall be designed to provide the following levels of control as
per the requirements of the Ministry of the Environment (MOE), Grand River Conservation
Authority (GRCA) and Town of Grand Valley:

¢ Quality control: The permanent pool shall be sized to provide Enhanced
(Level 1) treatment of stormwater runoff for the proposed development.

e Erosion control: Stormwater runoff from the 25 mm storm event shall be
stored and released over a minimum 24 hour period.

¢ Flood control: Flood storage and control shall be provided to maintain peak
outflows from the pond at or below pre-development levels for the critical of the
12 & 24-hour SCS and 1, 6 & 12-hour AES, and the 3-hour Chicago storm
distributions for the 2-yr through 100-yr design storm events.

5.3 Stormwater Management Pond Design

A SWM facility is proposed to serve the subject development area. This SWM facility will
discharge through a level spreader outfall located near the south-west corner of the
development area. The total service area for the SWM facility is approximately 9.28 ha.
The proposed SWM facility is located to the east of the proposed Street “A” collector road,
to the northeast of Boyne Creek as illustrated in Figure 4.

Per the Town standards and MOE SWM pond criteria, the SWM facility design includes
5H:1V side slopes above and below the permanent pool level. This also meets the MOE
requirement to provide a 5H:1V safety shelf for 3.0m on either side of the permanent pool
elevation (NWL) of 467.30 m. A 5.0 m wide access road with maximum 10% slope has
been provided to the bottom of the forebay and access to the facility is provided from the
subdivision. The details of the proposed SWM facility are provided on Dwg. SWM-1 and
Dwg. SWM-2.

5.3.1 Quality Control

Various source controls, conveyance and end-of-pipe SWM facilities were
considered to provide the appropriate level of stormwater quality control. Reduced
lot grades, rear and side yard swales, and discharge of roof leaders to pervious
surfaces will augment the control provided by the SWM facility and promote infiltration
where possible. Based on a preliminary review of available controls, it appears that
the primary and most effective option to provide water quality control for runoff from
the contributing drainage areas is a SWM facility. The options reviewed are as
follows:

e Roof Leader to Ponding Areas or Soakaway Pits (Lot Level): The Town
design criteria do not address the use of ponding areas or soakaway pits in
the rear yards. Roof leaders will discharge directly to pervious surfaces to
encourage infiltration and filtration on the lots. Soakaway pits can be an
effective means of improving infiltration of stormwater, but require a large area
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in comparison to typical residential rear yard dimensions. As a result,
soakaway pits and ponding areas are not recommended.

e Grassed Swales (Conveyance): Rear and side yard swales will be
incorporated into the grading plan. The swales will convey runoff to rear lot
catch basins. The number of rear lot catch basins will be minimized in order
to encourage infiltration via swales.

e Stormwater Management Facilities (End-of-Pipe): Based on discussions with
the GRCA, SWM facilities are required to provide water quality, extended
detention and flood control of stormwater runoff. Stormwater management
facilities will be constructed within the subject property.

¢ Qil/Grit Separation Technologies (End-of-Pipe): These SWM facilities can be
effective for smaller, high impervious sites where spill protection is desired
and when area for a stormwater pond is unavailable. The construction of the
stormwater pond will eliminate the need for any oil/grit separation units.

¢ Infiltration Trenches/Basins (End-of-Pipe): These SWM facilities are most
effective in areas with highly pervious soils and large areas.

In accordance with the GRCA requirements for development within the Boyne Creek
watershed, a minimum of Enhanced (Level 1) water quality protection shall be
provided by the proposed SWM facility.

The developed drainage area to the SWM facility consists of approximately 9.10 ha.
The total assumed imperviousness of the drainage area to the SWM facility is 65.7%.
The required permanent pool volume for the SWM facility based on a wet pond
design is provided below.

SWM Facility (Wetland) Permanent Pool Volume Calculation

Volume required for catchment with 65.7% imperviousness: 215.0 mdha
Less 40 m¥ha of extended detention storage zone: - 40.0 m’ha
Permanent pool volume required: 175.0 m%ha

The permanent pool storage volume required for the wetland SWM facility is
therefore 175.0 m®ha x 9.10 ha = 1,592 m3.

The requirement for a pond liner will be confirmed at detailed design in order to
maintain a permanent pool of water in the pond and to prevent the mixing of surface
water with ground water.

The normal water level of the permanent pool for the pond is set at an elevation of
467.30 m. The bottom of the pond is set at an elevation of 465.30 m. This provides
a permanent pool depth of 2.00 m.
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The actual permanent pool storage volume provided is approximately 2,393 m? which
is greater than the minimum required volume to meet the Enhanced (Level 1) quality
control requirement. The required and provided quality control volume together with
the elevation of the normal water level are summarized in Table 5.

The forebay has been sized based on MOE design criteria and supporting
calculations are provided below.

Forebay Sizing Calculations
Using the methodology provided in the Stormwater Management Planning and

Design Manual, the minimum recommended forebay length based on particulate
settling is calculated using the following expression:

r-Q,

s

Dist =

[1]

where: Dist s the forebay length (m)

r is the length-to-width ratio of the forebay (2:1 or r = 2)
Qo is the pond’s peak discharge (0.012 m%/s, VO2 modelling of 25 mm
storm)

Vs is the settling velocity (0.0003 m/s for 150 um particles)

picr 220012 _
Y= 700003 7™

The recommended forebay length based on flow dispersion calculations is calculated
using the following expression:

8-0.

r

Solving [1] gives:

Dist =

[2]

where: Dist s the forebay length (m)
Q is the peak inlet flow (1.485 m?¥s from the VO2 modeling of the 5-
year storm for Catchment 202, the 10-year storm for Catchments
102 & 201, and the controlled flows from Catchments 204 & 205)
d is the depth of the permanent pool in the forebay, assuming 1.00 m
depth of sediment accumulation (1.00 m)
Vi is the desired velocity in the forebay (0.50 m/s)

Solving [2] gives:

Dist = 8 x 1.485 — 238
Bt=100xo050 o™
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The distance from the headwall (HW.1) to the forebay weir is 37 m. The proposed
design therefore satisfies the minimum forebay length recommendations.

The minimum recommended forebay bottom width is calculated as follows, based on
the maximum distance from the calculations above:

23.8

Width = 2" =22 =30 m [3]

The design proposes an average forebay bottom width of approximately 5.0 m, which
satisfies this criterion.

In accordance with the SWMP Manual, it is recommended that the maximum average
velocity in the forebay is 0.15 m/s. This velocity corresponds the maximum
permissible velocity that can be achieved before erosion will start to occur. The minor
system flow into the forebay is 1.485 cms. The average cross-sectional area of the
forebay (assuming 1.00 m depth) is approximately 16.0 m2. The average velocity is
therefore 0.093 m/s (1.485 m3/s + 16.0 m? = 0.093 m/s), which is less than the
maximum permissible velocity of 0.15 m/s.

Sediment Loading and Forebay Cleanout Calculations

In accordance with the SWMP Manual, it is recommended that the frequency of
sediment removal be determined based on a 5% reduction in the total suspended
solids (TSS) removal efficiency of the permanent pool, or once the forebay reaches
80% of its capacity for sediment below the normal water level.

Based on a request by the GRCA, the forebay is to maintain a minimum depth of 1.00
m before sediment cleanout is required in order to satisfy the sediment settling
requirements, as per the calculations above. The proposed forebay has been sized
to provide a sediment storage volume of 158 m3 below elevation 466.30 m, such that
the forebay has a minimum depth of 1.00 m below the normal water level before
sediment removal is required. The forebay sediment storage volume 1.00 m below
the normal water level (158 m?) therefore corresponds to 22.5% of the total forebay
volume below the normal water level (702 m3).

In order to achieve an enhanced (80%) level of TSS removal efficiency, the required
pond permanent pool volume is 1,592 m3, as calculated above. A TSS removal
efficiency of 75% (a 5% decrease from 80%) would require a permanent pool volume
of 1,180 m3. The proposed pond has a permanent pool volume of 2,393 m? with no
sediment loading, and a permanent pool volume of 2,235 m? with 158 m? of sediment
storage. Based on this the proposed pond will maintain a minimum of 80% TSS
removal efficiency even with the provided forebay sediment storage volume being
utilized.
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As per Table 6.3 from the MOE Stormwater Management Planning and Design
Manual, the annual sediment loading for a catchment with 65.7% imperviousness is
2.54 m3/ha. The annual sediment loading for the pond is therefore 2.54 m3/ha x 9.10
ha = 23.1 m3. The forebay sediment storage volume corresponds to approximately
the 7-year sediment loading volume (158 m? + 23.1 m3/year = 6.8 years).

Based on the above calculations, the estimated forebay cleanout period is 7 years.

It is noted that if the full forebay volume below the normal water level (702 m?3) is used
for sediment storage, the estimated forebay cleanout period is approximately 30
years.

5.3.2 Erosion Control

In accordance with the GRCA guidelines, erosion control shall be provided using an
extended detention active storage zone sized to capture the runoff resulting from a
25 mm rainfall event and to release the runoff over a period of at least 24 hours.
Based on results using the Visual OTTHYMO 2.0 (VO2) model, the required erosion
volume for the SWM facility is 1,360 m?, based on a runoff volume of 14.66 mm over
a total drainage area of 9.28 ha. The VO2 model parameters and the results are
included in Appendix “D”.

Based on the design for the SWM pond, the erosion control volume provided is 1,474
m3 at an elevation of 467.85 m. This exceeds the required erosion volume
requirement of 1,360 m? for the pond. The proposed extended detention depth is
0.55 m, which is less than the maximum recommended extended detention depth of
1.00 m.

The required detention time and release rate will be achieved using an orifice plate
installed within the pond outlet control structure.

The extended detention active storage zone will capture the runoff volume resulting
from a 25 mm rainfall event and release it over a period exceeding the required 24-
hour detention. A 4-hour, 25 mm Chicago distribution storm was used for this
analysis. The drawdown time for the proposed SWM facility is approximately 50.7
hours with a 95 mm diameter orifice, which exceeds the minimum 24-hour release
criteria (48 hours is considered preferable). More detailed calculations are provided
in Table D.8 in Appendix “D”.

The orifice size, erosion control release rate, draw down time, extended detention
volume and water level are summarized in Table 5.

5.3.3 Quantity Control

Per the GRCA's requirements, the SWM facility shall be designed to control the post-
development peak flow to pre-development levels for the 2-year through 100-year
design storms and to safely convey the Regional flow. The SWM facility will be sized
to control post-development peak flows to pre-development levels up to and including
the 100-year storm us<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>