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1.0 INTRODUCTION

Valdor Engineering Inc. has been retained by Moco Farms Ltd. to provide consulting
engineering services for the proposed Moco Subdivision located on a 34.42 hectare parcel on
the east side of County Road 25, south of the Grand River, in the Town of Grand Valley, County
of Dufferin as illustrated in Figure 1.

The subject site has been identified for mixed-use, urban residential settlement and
employment land use by the Town of Grand Valley Official Plan, last consolidated in February
2014. This Report’s emphasis will be for lands located on the west side of Boyne Creek. A
proposal for the development of lands east of Boyne Creek will be made at a later date.

1.1 Existing Conditions

The subject site is bounded to the north by an abandoned railway corridor and the
settlement area of Grand Valley, to the east and south by existing agricultural lands, and
to the west by County Road 25. The site is traversed by Boyne Creek, a tributary of the
Grand River, which flows in a northerly direction beneath the abandoned railway corridor
to the Grand River. The majority of the subject site is presently a vacant field and a
small area within the environmental protection lands is tree covered. The geotechnical
and topographical conditions of the site are summarized in the subsequent sections.

1.1.1 Geotechnical

A Geotechnical Investigation Report for the subject site was prepared by V.A.
Wood Inc. and consisted of eleven (11) total boreholes with three ranging in
depth from 9.6m to 12.6m and eight test pits at a depth of 5.0m. The
investigation determined that the site is 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.

With regards to groundwater, the report indicates that seven of the boreholes
encountered cave-in at approximately 1.5m to 8.5m below grade with an
examination of the soil samples yielding 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. 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.

A slope stability analysis was also undertaken as part of the Geotechnical
Investigation along the west valley slope and Boyne Creek. The vegetated slope
was considered to be stable and a minimum calculated factor of safety was
considered to be satisfactory against the Conservation Authority standard set
forth. The borehole, test pit logs and slope stability analysis are included in
Appendix “G”.
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1.1.2 Topography

The surface condition of the subject site can be generally described having
gently to steeply sloped topography. Based on a recent topographic survey of
the site, the west part of the property slopes from County Road 25 down in a
easterly direction towards Boyne Creek. The east part of the property slopes in
a westerly direction towards the creek, while the creek drains northwards. Based
on an existing elevation of 473.21 m at County Road 25 and an existing
elevation of 459.50 m at the edge of the environmental protection buffer, the
differential of 13.71 m equates to an overall average slope of approximately
3.6% for the development area which is considered to be relatively moderate.
The valley area of the site within the environmental protection block slopes
downwards to Boyne Creek at varying slopes as high as approximately 2H:1V.

1.2 Proposed Development

The proposed development consists of a mix of lots for detached dwellings and mixed
use development (commercial-residential). The lot frontages for the detached
residential dwellings will range from 40 to 50 feet. Access for the subdivision will consist
of a road network with two road connections off County Road 25. A block of land at the
north end of the subject site has been established for a stormwater management facility
to treat stormwater runoff. A block of land located within Town lands, north of the
stormwater management block has been allocated for a local sanitary pumping station
to convey wastewater flow to the Grand Valley Wastewater Pollution Control Plant
(WPCP) further detailed within Section 3.0 of this Report. A community park will be
located near the south end of the residential development. The remainder of the lands
consist of an environmental protection area comprised of the valley surrounding Boyne
Creek and a block to the east of the valley that will not be developed at this time. 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.
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Table 1. Development Statistics

Criteria:

Single Residential Dwelling Population
Density*

*value retrieved from RJB WPCP Capacity
Analysis, Section 3.0 — May 27, 2015 (per Town
Planner)

Mixed Use Population Density**
**value retrieved from similar developments within
nearby municipalities

3.15 Persons / dwelling

75 Persons/ha

Land Use Area Residential Equivalent

Units Population
(Ha) (No.) (persons)

Residential Units 5.72 111 350

Mixed Use 6.17 463

SWM Pond 1.58

Park 0.49

Street ROW 2.40

Other Lands Owned by Applicant 6.89

Opens Space, Walkways & EP Lands 11.17

TOTAL 34.42 111 813

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 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).
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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.

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:

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
and Table A2 of Appendix “A”. The demands are summarized in Table 2 below.
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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 350 109 301 452 6,000
Units
Mixed Use 463 145 398 598 -
TOTAL 813 254 699 1,050 6,000 6,699 113

2.2 External Watermains

In accordance with the recommendations of the Technical Memo, a 300mm 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 southern 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. WM-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 25mm diameter water connections. The size of service to be provided for
the mixed use unit 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.

24 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
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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 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 shown in Table A-1 to Table A-2 of
Appendix “A”. In accordance with the Town standards, this flow must be a minimum
fire flow of 79 L/s to the highest lot in the development with 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 north of the subject site. This
WPCP was commissioned in July 2011 with an average daily flow rating of 1,244m?3, designed
for a population of 2,950 persons.

In addition to the Technical Memo composed by RJB as detailed 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 2014 Technical Memo conclusions.

The subject site was part of the study area considered and was partitioned into a separate
sanitary drainage area (Area E2) within the 2014 Technical Memo. The proposed sanitary area
E2 alongside adjacent future developments located east of the site (Area E1) were
recommended to convey wastewater flow to a new local Sanitary Pumping Station (SPS-A),
that would then relay the flow to the WPCP. Area E1 also includes the area of land located east
of Boyne Creek known within the Draft Plan as Block 119 and within the 2014 Technical Memo
as the Moco Employment Lands.

The Memo provides an assessment of the wastewater flows by formulating an estimate of the
expected population to settle on these lands. The updated analysis within the Letter presents
revised population density values and occupancy figures to determine the immediate demand
on the existing system and the remaining capacity of the WPCP to meet those demands.
Allocation for the remaining WPCP capacity was divided amongst 4 separate, impending
developments with one of the developments identified as the subject site. Projected population
and land use values were estimated for the Moco development to contain 7 residential lots and
15.3 ha of employment lands, yielding a total population allocation of 192 people to be serviced
at the WPCP per the Letter.
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A more detailed review of the baseline information against the proposed design yields variances
between both datasets. These discrepancies are summarized as follows:

- Population Density: Population density unit rates differ between the Town Design
Standards and the 2015 Letter. Utilizing the lower unit rates in the Letter as part of this
design submission, the population of the subject development is estimated to be 813
persons within the proposed design, an increase of 621 persons from an initial estimate
of 192 persons made within the Letter. As a result, an increase in wastewater allocation
allotment at the existing WPCP is required for the Moco subdivision.

- Location of SPS-A: Analysis of the subject site’s topography warrants that the SPS-A
location be further examined in consideration of the proposed site plan and the routing
overland stormwater flow via gravity drainage.

- Moco Employment Lands: A discrepancy for the land use estimate for the Employment
Lands exists within the baseline information. The 2014 Memo allocates 2.4ha of land as
the Employment Lands requiring wastewater servicing, whereas the 2015 Letter
designates 15.3ha of Employment Lands to require WPCP allocation. The Moco
Employment Lands presented as part of this submission is shown as Block 119 with an
area of 6.89ha. Provided that a determination of “developable” land is still outstanding at
the time of this Report, it is yet unknown to the exact amount of wastewater allocation
required by Block 119.

A wastewater management strategy has been optimized for the Moco Subdivision that
considers the points listed above, as well as the recommendations provided within the
Technical Memo. This strategy includes placing SPS-A at the northeast corner of the subject
site, north of the SWM Block within Town lands, to allow for gravity drainage of the local system
to follow the general topography and allocate servicing for the future development of Block 119.
Its location potentially facilitates wastewater servicing of the future Corseed Lands
development, or Area E3 in the Memo, located northwest of the subject site. The subsequent
sub-sections detail the wastewater servicing analysis for the subject site.

3.1 Wastewater Loading

The wastewater loading is to be calculated using the Town engineering design
standards which include the following parameters:
Residential Average Daily Flow: 450 L/person/day

14
Peaking Factor: Ku=1+
) SR

Where: Ky = Harmon Peaking Factor
(Max. 4.0, Min. 2.75)
p = Population in thousands

Extraneous Flow, I: 0.20 L/hals (Infiltration)
Design Flow, Qp = Qres X Kn + 1

Based on the above criteria the sewage flow calculations to be conveyed to SPS-A are
provided for the Moco Subdivision and future Corseed Subdivisions in Tables B1 and

10
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B2 contained in Appendix “B” and the total flow for each property is summarized in

Tables 3 and 4.

Table 3. Wastewater Loading Summary
Moco Subdivision

Averag
Land Use Area Equivalent e Harmon Peak Infiltration Total
Population Daily Peaking Daily Rate Flow
Flow Factor Flow
(Ha) (Persons) (L/s) (L/s) (L/s) (L/s)
Se.s'de“t'a' 5.72 350 1.82 4.00 7.29 1.14 8.44
nits
'l\J""?ed Use 6.17 463 2.41 3.99 9.62 1.23 10.86
nits
TOTAL 11.89 813 4.23 16.92 2.37 19.30
Table 4. Wastewater Loading Summary
Corseed Subdivision (Anticipated)
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 Units | 3.87 230 1.20 4.00 4.79 0.77 5.57
Mixed Use Units 1.35 102 0.53 4.00 213 0.27 2.40
TOTAL 5.22 332 1.73 6.92 1.04 7.97
3.2 External Sanitary Sewers

In accordance with the proposed initiatives stated within Section 3.0, it is being
proposed to place SPS-A to the north of the SWM Block, within Town owned lands,
northeast of the subject site that also contain the WPCP. The location of SPS-A was
determined after an analysis of the existing topography of the area was undertaken to
select a route which minimizes the depth of the gravity sanitary sewer network for the
Moco Lands. Based on the preceding table, the total sanitary outflow of the subject site
(19.3 L/s) is within the anticipated outflow allocation set forth within the 2014 RJB
Technical Memo (28 L/s).

The proposed SPS-A location also considers the potential sanitary connections of the
E1 and E3 lands (known as the Moco Employment and Corseed Subdivision lands,
respectively) to the Pumping Station, and is illustrated within the drawings. The
consideration of SPS-A to handle the wastewater flow of adjacent lands reduces the
impact of increased flow within the existing infrastructure, notably for the Corseed
Development which was recommended within the RJB Memo to ultimately convey its
sanitary outflow to the existing Emma Street pumping station. Bypassing the Corseed
wastewater flow to SPS-A provides increased capacity for future developments
connecting to the existing infrastructure directed to Emma Street PS, notably for Areas
E4 and E5 located north of the Corseed Lands.

11
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Ultimately, regardless of the method sanitary outflow routing, consideration must be
given to the variance between the estimates made within the baseline information and
the proposed development plans set forth in this submission to determine the
appropriate allocation at the existing WPCP. A future capacity analysis involving the
Moco Employment Lands and the Corseed Development with respect to SPS-A would
be required at a future date when the development plans for the adjacent lands become
available to determine the feasibility of this schematic.

The preliminary layout of the sanitary sewers has been included on Dwg. FSP-1 which
includes sanitary obvert values to illustrate the depth of the sewer along the alignment.
The contributing areas are delineated on Dwg. SAN-1.

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 SPS-A north of the 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 120m and private service connections will be provided as specified
within Town Standards.

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:

41 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. The rainfall 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 _ 4789.414
(r+21.844)"%%

5

(r+12.117)% 10

12
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The peak flows are calculated using the following formula:

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

The proposed storm sewer will discharge to Boyne Creek via the proposed SWM pond
within the centre of the site as per the pre-development condition.

A schematic design of the minor system is illustrated in on Dwg. FSP-1 and the
catchment areas are delineated on Dwg. STM-1.

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 the proposed SWM pond and 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 STM-1.

4.3 Foundation Drainage

In accordance with Town standards, storm service connections are to be provided to
each unit. It is anticipated that the dwellings will have basements and will be serviced by
direct gravity connections to the main line storm sewers on the respective roadway, as
preferred by the Town.

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

Existing flood estimation mapping was obtained from the Grand River Conservation
Authority website. In order to better establish the limits of the existing floodplain within
the subject property, a detailed hydraulic model was prepared using HEC-RAS based on
surveyed cross sections completed along the watercourse. Peak flows were provided
by the GRCA and were based on a previous study completed upstream of the site. The
location of the existing floodplain is shown on Figure 3 and Figure 4. The results of the
hydraulic model are provided in Appendix “D”. All proposed development, grading and
pond outlet structures will be located outside of the floodplain and the area regulated by
the GRCA, except for rip-rap erosion protection associated with the SWM pond to be
provided on the valley slope.

13
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5.0 STORMWATER MANAGEMENT

5.1

5.2

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.

511 Pre-Development

A tributary of the Grand River (Boyne Creek) passes to the east of the proposed
development before it flows beneath an abandoned railway corridor and into the
Grand River. The overall site topography west of Boyne Creek generally falls
easterly, while the site east of Boyne Creek generally falls westerly. The proposed
SWM Pond will collect drainage from the proposed development and direct it to the
outlet at Boyne Creek. Site elevations vary from 473.21 m adjacent County Road
25 to approximately 452.13 m adjacent Boyne Creek. The existing slopes range
from approximately 0.6% to 50%.

The existing site land use is primarily agricultural with some wooded areas adjacent
the creek. 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, a SWM pond block and mixed-use (commercial-residential)
areas. Drainage patterns will generally follow existing conditions, with all
development area drainage to be directed through the proposed SWM facility
before it discharges to Boyne Creek. Figure 4 shows the details of the proposed
drainage plan for the subject site.

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 Normal (Level
2) treatment of stormwater runoff for the proposed development.

* 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, 1, 6 & 12-hour AES and the 3-hour Chicago storm
distributions for the 2-yr through 100-yr design storm events.
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5.3 Stormwater Management Pond Design

A SWM facility is proposed to serve the subject development area. This SWM facility will
discharge through an outfall located near the northeast corner of the development area.
The total service area for the SWM facility is approximately 16.4 ha. The proposed
SWM pond is located at the northeast corner of the proposed development, to the west
of Boyne Creek as illustrated in Figure 4.

Per the Town standards and MOE SWM pond criteria, the SWM pond 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 464.50 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 Pond are provided in
Dwg. SWM-1.

5.31 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:

* 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 in comparison to typical residential rear yard dimensions. As a result,
soakaway pits and ponding areas are not recommended.

» 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.

» 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 SWMF’s 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.
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* Infiltration Trenches/Basins (End-of-Pipe): These SWMF’s 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 Normal (Level 2) water quality protection shall be
provided by the proposed SWM facility.

The drainage area to the SWM pond consists of approximately 16.4 ha. The total
assumed imperviousness of the drainage area tributary to the SWM pond is 75%.
The required permanent pool volume for the SWM Pond is provided below.

SWM Pond Permanent Pool Volume Calculation

Volume required for catchment with 75% imperviousness: 136.7 m%ha
Less 40 m®ha of extended detention storage zone: - 40.0 m’ha
Permanent Pool Volume Required: 96.7 md%ha

The permanent pool storage volume required for the Pond is 96.7 m3ha x
16.436 ha = 1,589 m3.

In order to maintain a permanent pool of water in the pond and to prevent the
mixing of surface water with ground water, a pond liner may be required. This will
be confirmed at detailed design.

The normal water level of the permanent pool for the pond is set at an elevation of
463.50 m. The bottom of the pond is set at an elevation of 462.50 m and this
provides 1.00 m depth of permanent pool for both the forebay and the main cell.
The actual permanent pool storage volume provided is approximately 3,157 m?
which is greater than the minimum required volume to meet the Normal (Level 2)
quality control requirement (1,589 m3). The required and provided quality control
volume together with the elevation of the normal water level are summarized in
Table 5.

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

Forebay Sizing Calculations

The proposed forebay is approximately 65 m in length and 23 m in width, on
average. The resultant length-to-width ratio is therefore 2.8:1. Using the
methodology provided in the Stormwater Management Planning and Design
Manual, the recommended forebay length based on particulate settling is
calculated using the following expression:

r[Qp

s

Dist =
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where: Dist is the forebay length (m)
r is the length-to-width ratio of the forebay (2.8:1 or r = 2.8)
Qp is the pond’s peak discharge (0.025 m®/s, OTTHYMO modelling of
25 mm storm)
Vs is the settling velocity (0.0003 m/s for 150 um particles)

Solving [1] gives:

Dist :JM =153 m
0.0003

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

Dist =12 2]
dly;

where: Dist s the forebay length (m)
Q is the peak inlet flow (2.58 m®s, OTTHYMO modeling of 5-year
storm)
d is the depth of the permanent pool in the forebay (1.00 m)
Vi is the desired velocity in the forebay (0.50 m/s)

Solving [2] gives:

X
Dist = 8x2.58

L= =% =413m
1.00%0.50

The distance from the headwall to the forebay berm is 65 m; therefore, the
proposed design 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:

Width="—""="""=52m [3]
8 8

The design proposes an average forebay bottom width of approximately 13 m,
which satisfies this criterion.

5.3.2 Erosion Control
In accordance with the GRCA guidelines, erosion control shall typically 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 calculations using the VO2 model, the required erosion

17



Functional Servicing Report July 2015
Moco Subdivision, Town of Grand Valley File: 14119

volume for the SWM facility is 2,873 m* with a peak flow release rate of 0.029 m?/s.
The OTTHYMO model parameters and the results are included in Appendix “D”.

Based on the design for the SWM pond, the erosion control volume provided is
2,947 m3 at an elevation of 464.10 m. This meets and/or exceeds the respective
erosion volume requirement of 2,873 m?® for the pond. The proposed extended
detention depth is 0.60 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 at least 47 hours, which exceeds
the required 24-hour detention. A 4 hour, 25 mm Chicago distribution storm was
used for this analysis. Based on the calculations below, the drawdown time for the
proposed SWM Pond is approximately 47.2 hours with a 135 mm diameter orifice,
which meets the minimum 24 hour release criteria. More detailed calculations will
be provided at the detailed design stage.

Extended Detention Control Structure

Based on hydrologic modelling of this storm condition, the estimated runoff volume
is 17.48 mm distributed over the 16.4 ha catchment area for a required capture
volume of 2,873 m3. The available volume in the extended detention storage zone,
up to the elevation of 464.10 is approximately 2,947 m?3, which meets the
volumetric criterion.

The extended detention function of the pond will be controlled with a 135 mm
diameter orifice plate located in a control manhole to meet the drawdown time
criterion of 24 hours (minimum).

The drawdown time can be calculated using the following expressions, from the
Stormwater Management Planning and Design Manual:

_066LC, " +2[C, "

[4]

d

27504,
where: {y is the drawdown time (s)
h is the maximum water elevation above the orifice (0.60 m)
Ao is the cross-sectional area of the orifice (0.0143 m?)
C: is the slope coefficient from area-depth linear regression (2642.8)
Cs is the intercept from area-depth linear regression (4118.1)

The variable h is the maximum water elevation above the centroid of the orifice and
is calculated as follows (invert of orifice set at normal water level):

D

h = HWL,, —{NWL +ﬂ = 464.10 —{463.50 #0139

} =0.5325m
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where: HWL 25mm is the high water level for the 25 mm rainfall (464.10 m)
NWL is the normal water level (463.50 m)
D is the diameter of the orifice (0.135 m)

Solving [4] yields:

. 2 0.66% (2642.8)x(0.5325)"° +2x(4118.1)x(0.5325)"”
¢ 2.75%(0.0143)

=170,069 s =47.2 h

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 and the Town’s standards, 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
overall drainage area to the proposed SWM facility is approximately 16.4 ha. The
SWM facility will be sized to control post-development peak flows to pre-
development levels up to and including the 100-yr storm using the VO2 model and
the 12-hr SCS storm distribution. The 12-hour SCS storm distribution was
determined to be critical based on a critical storm analysis completed for the
proposed SWM Pond. The pre-development flow targets are provided in Table 4.
The critical storm analysis is provided in Table D.8 which is included in Appendix
“D” together with the VO2 model schematic, catchments and pre-development flow
calculations.

Post-development peak flows will be controlled to pre-development levels for the 2
through 100 year design storms. A Visual OTTHYMO model was created to
simulate the design performance of the SWM Pond using the 12-hour SCS design
storms created using the latest Fergus Shand Dam IDF data obtained from
Environment Canada as specified in the Town of Grand Valley standards. An
analysis of pond storage requirements based on the 12-hr & 24-hr SCS storms, the
1-hr, 6-hr and 12-hr AES storms and the 4-hour Chicago storm was completed to
determine the critical storm duration (see Table D.8). Based on this analysis, the
12-hr SCS storm requires a larger storage volume for the 100-year return period
event. Therefore, the 12-hr SCS storm distribution was determined to be the
critical storm and was used to design the SWM facility. Table 4 shows the VO2
simulation results for each development condition and Table 5 shows the SWM
facility performance characteristics for each return period event based on the
preliminary rating curve. The rating curve includes quality and quantity control
structures and an emergency spillway. The control structure design, including
orifices and weirs, will be undertaken during the detailed design and will attempt to
replicate the storage-discharge curve used in these preliminary analyses. The
actual pond performance will also be finalized at the detailed design stage when
the outlet structures are designed.
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The SWM pond has been designed with a total active storage volume of 7,480 m?
at an elevation of 464.80 m. The expected maximum storage required during 100
year storm conditions is approximately 7,173 m?3; therefore, the provided active
storage for the pond is sufficient. As shown in Table 4, the peak discharge rates
are equal to or less than the target release rates. The preliminary rating curve is
presented in Table D.1 which is included in Appendix “D” together with the output
from the hydrologic modeling of the SWM pond.

Table 5. Summary of Storm Drainage Peak Flows

Return Existing Peak Proposed Peak
Period Flows Flow
(m3/s) (m3/s)
2 year SCS 0.566 0.342
5 year SCS 0.988 0.774
10 year SCS 1.287 1.061
25 year SCS 1.681 1.460
50 year SCS 1.978 1.672
100 year SCS 2.279 1.808

5.3.4 Thermal Mitigation Measures

Mitigation measures shall be incorporated into the SWM pond design to minimize
thermal impacts to the receiving watercourse. These measures include a bottom
draw pipe and a planting strategy to promote shading along the pond perimeter.

Bottom Draw Pipe

Instead of the common perforated riser configuration, a bottom draw pipe will be
implemented for the extended detention component to discharge water from the
deepest section of the pond where the water temperature is lowest. This outlet
consists of a submerged intake headwall and a bottom draw pipe which discharges
via an orifice plate in the quality control structure. Given that this pipe is sized for
frequent rainfall events (25mm storm), it will provide the greatest benefit to the
thermal regime of the receiving watercourse.

Planting Strategy

In accordance with the Town and GRCA requirements the SWM facility will be
planted to provide a natural appearance and to provide environmental benefits.
The landscape plan will specify shade producing species to minimize solar heating
of the permanent pool during summer months. The forebay design provides
additional pond perimeter where shade producing vegetation can be planted.

5.3.5 SWM Pond Inspection & Maintenance

The stormwater management facility should be inspected periodically to determine
the frequency of maintenance activities. As such, maintenance activities will be
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performed on an as-required basis. During the first two years of operation, it is
recommended that the stormwater management facility be inspected following
significant storm events to determine if and when maintenance activities are
required. Subsequently, inspections should be carried out twice per year. The
following items should be considered when inspecting the pond:

» Sediment accumulation to determine cleanout requirements;

» Erosion of side slopes and outfall channel;

» Safety hazards;

» Hydraulic operation of the pond;

» Drawdown time following a rainfall event (extended drawdown time greater
than 48 hours may indicate a blocked orifice or intake);

» Condition of terrestrial and aquatic vegetation;

* Trash accumulation near hydraulic structures; and

» Surface sheen indicating possible oil contamination.
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Table 6: Stormwater Facility Performance Summary

Quality Control
Protection Level Level 2 (Normal)
Permanent Pool Required (m?) 1,589
Permanent Pool Provided (m?®) 3,157
Normal Water Level, NWL (m) 463.50
Erosion Control
25-mm 4-hour Chicago | Orifice Size (mm) 135
Draw Down Time (hrs) 47.2
Flow In (m%/s) 1.07
Flow Out (m?/s) 0.025
Storage Used (m?) 2,632
Pond W.S. Elevation (m) 464.04
Quantity Control
Flow in (m3/s) 1.82
Flow Out (m?/s) 0.34
2 Year Storm Event Storage Used (m?) 3.467
Pond W.S. Elevation (m) 464.19
Flow in (m3/s) 2.58
Flow Out (m?/s) 0.77
5 Year Storm Event Storage Used (m?) 2310
Pond W.S. Elevation (m) 464.33
Flow in (m3/s) 3.27
Flow Out (m?/s) 1.06
10 Year Storm Event Storage Used (m?) 5.060
Pond W.S. Elevation (m) 464.45
Flow in (m3/s) 4.01
Flow Out (m?/s) 1.46
25 Year Storm Event Storage Used (m?) 5.921
Pond W.S. Elevation (m) 464.58
Flow in (m3/s) 4.55
Flow Out (m?/s) 1.67
50 Year Storm Event Storage Used (m?) 6.516
Pond W.S. Elevation (m) 464.66
Flow in (m3/s) 5.11
Flow Out (m?/s) 1.81
100 Year Storm Event Storage Used (m?) 7173
Pond W.S. Elevation (m) 464.76
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5.4 Site Water Balance

In accordance with the requirements of the GRCA, a site water balance assessment
was completed for the subject development area to determine the overall infiltration
deficit under proposed conditions and to design infiltration facilities as part of an overall
mitigation strategy to maintain pre-development infiltration volumes. Data for the
assessment was obtained from soil mapping obtained from the Ontario Soil Survey
mapping for Dufferin County, satellite imagery and the Stormwater Management
Planning and Design Manual (Ministry of the Environment, March 2003). These
documents provide information with respect to the soil types and soil infiltration rates.
The following sections detail the methodology, volume calculations and proposed
infiltration mitigation measures necessary to achieve a post-development site infiltration
balance.

5.4.1 Methodology

The approach for estimating water balance volumes is based on the method
described in the Stormwater Management Planning and Design Manual (MOE,
2003). The assessment was completed for the site using soils and land use
information to calculate weighted evapotranspiration values. Weighted water
surplus volumes were then calculated and a weighted infiltration factor was
calculated. Surplus volumes were then split into runoff and infiltration components
for existing and proposed conditions.

With regards to land use, the analysis reflects existing conditions which is
described as agricultural. The proposed land use is residential and mixed-use
(commercial-residential) with the pervious component being limited to the lawn
areas.

The assumed hydrologic soil group (HSG) for the site was based on a review of
soils mapping, which showed the predominant soil type within the subject
development to be HSG “BC”. Under proposed conditions, it is assumed that
existing soils will be used in the grading of the proposed development and
therefore HSG “BC” soils were also assumed for the site under proposed
conditions. The existing site soils were assumed to have a 15mm/hr percolation
rate for the calculation of the infiltration trench maximum depth. It is recommended
that a percolation rate be provided by the geotechnical consultant at detailed
design to confirm the maximum allowable infiltration trench depth.

The water balance calculations including water holding capacity assessment,
infiltration factor selection, rainfall analysis and evapotranspiration analysis are
provided in Table E.1 to Table E.5 which are contained in Appendix “E”.

5.4.2 Existing Conditions Water Balance Volumes

The pre-development baseline site infiltration condition was calculated using the
Toronto Pearson Airport Climate Normal 1971 — 2000 data from Environment
Canada and the current land cover and land use pattern. Based on the MOE
Infiltration Factor Method, the calculated infiltration factor for the site under existing
conditions was 0.47. The calculations indicate that the existing annual surplus is
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35,023 m® and the annual infiltration capacity is 16,461 m*. The results of the
annual water balance analysis for the existing condition are presented in the first
row of Table E.1.

5.4.3 Post-Development Unmitigated Water Balance Volumes

Under post-development conditions and without implementing any infiltration
mitigation measures, it is estimated that approximately 6,558 m® of water will
infiltrate the ground. This represents 39.8% of the existing infiltration volume. The
notable reduction in infiltration volume is the result of an increase in the impervious
area associated with the proposed development. The results of the annual water
balance analysis for the proposed condition, with no infiltration best management
practices, are presented in the second row of Table E.1. Therefore, mitigation
measures are necessary to achieve the site infiltration water balance.

5.4.4  Site Infiltration Mitigation Measures

In order to minimize the impact of development on the future water balance for the
site, infiltration mitigation measures will be promoted and incorporated within the
proposed development. These measures include basic and enhanced best
management practices (BMPs) as follows:

Basic Best Management Practices

The following basic BMPs are to be implemented on the subject site:

* Roof down spouts of the dwellings will be directed to pervious lawn areas and
grassed swales where feasible to promote infiltration;

* Where applicable, grassed swales will be constructed along side and rear lot
lines;

* For lots abutting the existing valley to the east, all roof drainage and rear yard
drainage is to sheet flow across the buffer, where possible, to encourage
infiltration; and

» Where possible, the fine grading of lots will be completed with an extra depth
of topsoil to encourage infiltration and absorption.

Under proposed conditions with the implementation of the above infiltration BMP’s,
approximately 8,214 m?® of water will infiltrate the ground which equates to
approximately 49.9% of the pre-development infiltration volume. It is assumed that
each of the approximately 100 proposed lots has an average roof area of 150 m?,
which will need to be confirmed at detailed design. The third row of Table E.1
provides the summary of the calculations for the post-development condition with
basic infiltration BMP’s.
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Enhanced Best Management Practices

In an effort to better match the existing infiltration volumes, enhanced infiltration
BMP’s in the form of infiltration trenches is required. These measures will serve to
further promote the infiltration of runoff from the proposed development.

Through the implementation of the proposed infiltration trenches, the annual
infiltration capacity can increase by 8,538 m?®, which represents 51.9% of existing
infiltration capacity. As a result, the post-development infiltration volumes for the
site will be 16,752 m?, which is 101.8% of the pre-development volume. The areas
directed to the infiltration trenches will include the rear yard areas of the adjacent
lots as well as the roof areas, which will drain overland. Based on the water
balance calculations completed, a minimum area of 3.40 ha including rear yard and
roof areas will need to be directed to the proposed infiltration trenches to achieve
the required annual infiltration volume. It will also need to be confirmed that the
seasonal high groundwater level is a minimum of 1.0 m below the bottom of the
proposed infiltration trenches.

Table E.6 provides a summary of the infiltration trench sizing. It is recommended
that infiltration trenches be designed with a provision for over-flow. If there are
challenges meeting the required infiltration trench length at detailed design, then
the design of the proposed SWM Pond could be modified to incorporate a
proposed infiltration trench at the pond outlet (subject to approval by the
Geotechnical Engineer). Specific sizing details for the proposed infiltration
trenches will also be provided at detailed design.

6.0 VEHICULAR & PEDESTRIAN ACCESS

The layout of the proposed subdivision has been developed with consideration for efficient and
safe access and circulation of both vehicular and pedestrian traffic.

6.1  Municipal Roads

The subject site has frontage on County Road 25 which is county road under the
jurisdiction of the County of Dufferin. This road consists of a rural cross section having
two lanes with gravel shoulders and road site ditches. The vehicular access to the
subdivision will be facilitated by two connections being the north and south intersections
of Street ‘A’ with County Road 25.

The municipal roads will have an 8.0m pavement, crowned with 2% cross fall and edged
with concrete curb and gutter. The longitudinal slope of the road will generally be 0.5%
with some length of road ranging up to 3.0% slope. A copy of a typical road cross
section is included in Appendix “F”.

Based on the recommendations contained in the Geotechnical Investigation Report for

the site, the recommended minimum pavement structure for the proposed roads is as
follows:
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Municipal Roads

Material Compacted Depth
Asphalt Concrete 90mm
Granular “A” 175mm
Granular “B” 350mm

6.2 Driveways/Parking

Units will likely require parking by way of driveways or surface parking lots for the mixed
use units. The recommended pavement structure for passenger car parking is as

follows:
Passenger Car Parking
Material Compacted Depth
Asphalt Concrete 50mm
Granular “A” 150mm
Granular “B” 300mm

The slope of driveways and parking is to be within the range of 2.0% to 6.0% in
accordance with Town criteria.

6.3 Sidewalks, Walkways & Trails

Internal pedestrian access will be provided by standard 1.5m wide concrete sidewalks to
safely guide residents through the subdivision for access to the proposed units and the
adjacent existing road allowances. Sidewalks will be generally be constructed on one
side of each road.

The configuration of the proposed sidewalks are illustrated on Dwg. SWK-1.

7.0 GRADING

As is typical will all subdivisions, earthmoving is required, to varying degrees, in order to
achieve the municipal design criteria and accommodate the development form.

7.1  Grading Criteria

The subject site is to be graded in accordance with the Town grading criterion which
dictates that road grades are to range from 0.5% to 8.0% and that sodded yard areas
are to range from 2.0% to 4.0%. For large grade differentials, a maximum slope 4H : 1V
can be used for sodded embankments. In areas where space is limited, retaining walls
can be utilized to accommodate grade differentials, however, their use should be
minimized.
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8.0

7.2  Preliminary Design

Based on the topographic survey, the proposed subdivision configuration and the
Township’s criteria, a preliminary grading design has been prepared. The preliminary
grading design, considered the following factors:

» Achieve the Town’s lot grading criteria.

Meet the Town’s vertical road design parameters.

* Minimize the requirement for retaining walls.

» Match existing grades along the adjacent properties and road allowances.

» Grading along existing road allowances is to have consideration for their future
urbanization and grades are to be established to accommodate future boulevard
slopes in the range of 2 to 4%.

* Provide an overland flow route to direct drainage to a safe outlet.

Provide sufficient cover over the sanitary sewer.

An analysis of the earthworks will be conducted using digital terrain modelling software
at the detailed design stage to optimize the cut and fill volumes in an effort to achieve a
balance. Based on the preliminary design, no significant difficulties are anticipated in
achieving the municipal grading design standards.

7.3  Permitting

A review of the Regulation Mapping indicates that the subject site is located within an
area that is regulated by the ORCA. A grading permit is therefore required from their
office under Ontario Regulation 166/06 prior to commencing topsoil stripping and
earthworks. The permit application should be submitted in conjunction with the detailed
design at the subdivision engineering stage.

In addition, a clearance letter from the Ministry of Tourism, Culture and Sport (MTSC) is
required prior to commencing topsoil stripping and earthworks. In this regard and as per
standard practice for subdivisions, an investigation is to be conducted by a licensed
archaeologist and a report is to be submitted to the MTSC for approval. Such
investigations typically consists of background research and a visual inspection of the
lands after it has been ploughed and weathered by two rainfall events which will assist in
exposing any archaeological resources that may be present.

EROSION & SEDIMENT CONTROL DURING CONSTRUCTION

Construction activity, especially operations involving the handling of earthen material,
dramatically increases the availability of particulate matter for erosion and transport by surface
drainage. In order to mitigate the adverse environmental impacts caused by the release of silt-
laden stormwater runoff into receiving watercourses, measures for erosion and sediment
control are required for construction sites. This is an extremely important component of land
development that plays a large role in the protection of downstream watercourses and aquatic
habitat. It is of particular concern for this site given the proximity of the site to a watercourse.
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The impact of construction on the environment is recognized by the Greater Golden Horseshoe
Area Conservation Authorities. In December 2006 they released their document titled Erosion
& Sediment Control Guidelines for Urban Construction (ESC Guideline). This document
provides guidance for the preparation of effective erosion and sediment control plans.

Control measures must be selected that are appropriate for the erosion potential of the site and
it is important that they be implemented and modified on a staged basis to reflect the site
activities. Furthermore, their effectiveness decreases with sediment loading and therefore
inspection and maintenance is required. The selection, implementation, inspection and
maintenance of the control features are summarized as follows:

8.1 Control Measures

On relatively large sites, measures for erosion and sediment control typically include the
use of sediment control basins, silt fencing, a mud mat and sediment traps. The
following is a description of the sediment controls to be implemented on the subject site:

* Temporary Sediment Control Basins are commonly used to clarify silt-laden
stormwater runoff by promoting sedimentation of the suspended particles in the
runoff through long detention times. The proposed SWM pond will be utilized as
temporary sediment control basins during construction. The basin is to be sized
in accordance with the ESC Guideline based on a required storage volume of
250 m® per hectare of disturbed area (125 m3/ha of permanent pool and 125
m?/ha of active storage). The basin’s outlet is to have a Hickenbottom riser and
a minimum 75mm diameter orifice plate sized to provide a drawdown time in the
order of 48 hours.

» Silt Fences are to be installed adjacent to all property limits subject to drainage
from the development area prior to topsoil stripping and in other locations, such
as at the bases of topsoil stockpiles. It is recommended that earthworks not
extend immediately adjacent to the silt fence and instead 1m to 2m vegetated
buffer be maintained for additional protection. The silt fences are to be
constructed with 150 x 150mm wire farm fence fabric to properly support the
geotextile. Heavy duty silt fence is recommended to be installed adjacent the
valley and watercourse to the east of the development area, consisting of two
rows of fence with a row of staked straw bales between.

* Mud Mat is to be installed at the construction entrance prior to commencing
earthworks to minimize the tracking of mud onto municipal roads.

» Sediment Traps are to be installed at all catchbasin locations once the storm
sewer system has been constructed to prevent silt laden runoff from entering.

» Rock Check Dams are to be constructed in swales and ditches to reduce
velocities and trap sediment.

» Erosion Protection in the form of a level spreader or vegetative buffers are be
provided immediately downstream pond outlets to ensure that sediment is not
released and / or created as a result of the concentrated discharge.
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A set of Erosion and Sediment Control Plans are to be prepared at the detailed
engineering design stage to reflect the various construction stages. Details of typical
erosion and sediment control measures are included in Appendix “H”.

8.2 Construction Sequencing

The following is a summary of the scheduling of construction activities and the related
implementation of sediment controls:

Stage 1 — Subdivision Earthworks

1. Construct mud mat for temporary construction access.

2. Install primary silt fencing around the limits of grading and secondary silt
fencing along the south limit of the work area adjacent the existing wetland.

3. Install temporary swales and rock check dams.

4. Excavate and construct the temporary sediment basins including installation
of hickenbottom drain and spillway and connect to temporary swales.

5. Strip any remaining topsoil, stockpile where indicated and install silt fence
around the perimeter.

6. Rough grade the site by placing cut material in fill areas and spreading and
compacting of imported fill. Maintain the mud mat to minimize the tracking of
silt onto the municipal road and provide street sweeping as necessary.

Stage 2 — Subdivision Servicing & Road Construction

1. Install underground servicing, covering the end of the pipe at the end of each
work day to ensure that silt does not enter the storm sewer.

2. Construct roads, install sediment controls on catchbasins and install
temporary hickenbottom drains at low point of lot blocks.

Stage 3 — House Construction

1. Construct houses and maintain all sediment controls including regular street
sweeping and catchbasin cleaning.

2. Stabilize all lot surfaces as soon as possible after completion of the houses.
3. Remove silt fencing on a phased basis as areas are stabilized.

8.3 ESC Inspection & Maintenance
In order to ensure that the erosion and sediment control measures operate effectively,

they are to be regularly monitored and they will require periodic cleaning (e.g., removal
of accumulated silt), maintenance and/or re-construction.

Inspections of all of the erosion and sediment controls on the construction site should be
undertaken with the following frequency:
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* On a weekly basis

» After every rainfall event

» After significant snow melt events
» Prior to forecasted rainfall events

If damaged control measures are found they should be repaired and/or replaced within
48 hours. Site inspection staff and construction managers should refer to the Erosion
and Sediment Control Inspection Guide (2008) prepared by the Greater Golden
Horseshoe Area Conservation Authorities. This Inspection Guide provides information
related to the inspection reporting, problem response and proper installation techniques.

9.0 UTILITIES

While some external upgrades may be necessary by the utility providers, it is anticipated that
utilities such as hydro, natural gas, cable television, and telephone service will be available to
service the subject development. As per standard practice in subdivisions, utilities will be
installed underground. Co-ordination with the local hydro authority and the various utility
companies will be undertaken at the detailed engineering design stage to determine appropriate
locations for pedestals, transformers and street lights.

It is recommended that the utility installation be in the form of a joint trench as outlined in the
Town’s Design Standards. The process of joint trenching allows all of the utility companies to
co-ordinate the placement of their lines in a common trench excavated by a single utility
contractor. Joint trenching maximizes the efficiency of the available area in the utility corridor
and provides for a safe installation. A detail of the typical utility corridor location is included in
the road cross-section details within Appendix “F”.
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10.0 SUMMARY

Based on the analysis contained herein, the proposed residential subdivision can be adequately
serviced with full municipal services (watermain, wastewater and storm) in accordance with the
standards of the Town of Grand Valley, the County of Dufferin and the Grand River
Conservation Authority design criteria and consists of the following:

Water

The existing water supply system in the Town of Grand Valley consists of 3 wells with an
elevated water tower located off County Road 25, north of Fife Road functioning as part
of the water distribution system and supplementing the well supply during high demand
periods.

The existing water infrastructure is not able to meet the future demand and that an
additional water tower at the south end of the Town to accommodate the demand be
investigated by Class EA study to determine the ability to meet the impending
requirement.

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 to the southern
entrance of the subject site, facilitating a loop per Town standards.

A local water distribution system will be constructed along the roads to provide domestic
supply and fire protection for the proposed dwellings. This local system will connect to
the trunk watermain. Based on the Ontario Building Code (OBC 2012) requirements,
the water service connections for the individual townhouse units are to be 25mm
diameter.

Waste Water

The Town is currently serviced by the existing Grand Valley Wastewater Pollution
Control Plant (WPCP) located at the east end of Industrial Road. A 2013 Capacity Study
completed for the WPCP concluded that a Class EA Study be undertaken to further
examine the need to increase capacity to accommodate the impending developments.

Variances in the data between baseline reports completed for this area and the
proposed development presented as part of this Report has necessitated revisions to
the wastewater strategy, which includes inserting the proposed Sanitary Pumping
Station (SPS-A) north of the subject site, within Town Lands, to convey flow to the
WPCP. The capacity allocation specified by the latest dataset indicates discrepancies
between the estimated and proposed allocation requirements.

A sanitary sewer system will be constructed along the roads to provide service to the
proposed dwellings. This local system will connect to SPS-A and ultimately outlet to the
WPCP. In accordance with Town standards, the dwellings will be serviced with
individual sanitary connections.

Storm Drainage

The subject site is located in the Boyne Creek subwatershed. Boyne Creek drains to
the Grand River which discharges to Lake Erie.
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In accordance with Town criteria, the subject site will be serviced by minor system
comprised of a municipal storm sewer sized for the 5 year storm event. This storm
sewer will outlet to Boyne Creek within the centre of the subject site as per the pre-
development condition.

The major system will be comprised of an overland flow route which will convey runoff
from rainfall events in excess of the capacity of the municipal storm sewer to a safe
outlet.

The flood plain of Boyne Creek is contained entirely within the valley lands and therefore
the proposed residential lots and the stormwater management pond are outside the
Regulatory flood plain.

Stormwater Management

A stormwater management facility will be constructed to service the subject property.
This facility has been designed as a wet pond to provide a minimum of Normal (Level 2)
water quality treatment, extended detention for erosion control and flood control using
the calculated pre-development flow targets up to and including the 100 year storm
event. The wet pond consists of a sediment forebay and a main cell separated by a
forebay berm.

Thermal mitigation measures are to be incorporated in the design of the pond including
bottom draw pipe and a planting strategy to provide shading around the pond perimeter.

A site water balance assessment has been undertaken to ensure that pre-development
infiltration volumes are maintained. Based on the analysis it was determined that
mitigation measures are required in the form of infiltration trenches.

Vehicular & Pedestrian Access

Vehicular access to the subject site will be provided by two road connections to County
Road 25.

The proposed local roads will be constructed to urban standards having an 8.0m pavement
width within a 20m wide road allowance.

Pedestrian access will be provided by 1.5m wide concrete sidewalks which are to be
generally located on one side of each road.

Grading

As is typical with subdivision projects, earthmoving will be required to achieve the
proposed subdivision grading necessary to meet the criteria of the Town. A detailed
analysis of the earthworks will be conducted at the detailed design stage to optimize the
cut and fill volumes. Based on the preliminary design, no significant difficulties are
anticipated in achieving the municipal grading design standards.

Since the subject site is located in an area which regulated by the ORCA, a permit will
be required from their office prior to commencing earthworks. In addition, an
archaeological clearance letter will be required from the Ministry of Tourism, Culture and
Sport.
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Erosion & Sediment Control During Construction

e Erosion and sediment control (ESC) measures are to be implemented during
construction to prevent silt laden runoff downstream in accordance with the Erosion &
Sediment Control Guidelines for Urban Construction (December 2006). The ESC plans
are to be prepared at the detailed engineering design stage and are to reflect the
various construction stages.

Subdivision Engineering Design

» Detailed design for the proposed development is to be prepared at the subdivision
engineering stage. This detailed design is to include servicing and grading plans as well
as a stormwater management report based on the criteria established in this Functional
Servicing Report.
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VALDOR ENGINEERING INC.

Ary Rezvanifar, P.Eng. Peter Zourntos, P.Eng., C.Eng.
Design Engineer Principal

Oliver Beaudin, Jr.Eng Bill Coffey, M.Sc., P.Eng.
Water Resources Analyst Head of Water Resources

This report was prepared by Valdor Engineering Inc. for the account of Moco Farms Ltd. The comments, recommendations and
material in this report reflect Valdor Engineering Inc.’s best judgment in light of the information available to it at the time of
preparation. Any use of which a third party makes of this report, or any reliance on, or decisions made based on it, are the
responsibility of such third parties. Valdor Engineering Inc. accepts no responsibility whatsoever for any damages, if any, suffered
by any third party as a result of decisions made or actions based on this report.
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Water Demand Calculations & Details
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TABLE A1: DOMESTIC WATER CONSUMPTION DEMAND CALCULATION

Project Name: Moco Subdivision, Town of Grand Valley
File: 14119
Date: July 2015

Conditions:
Average Day Demand 450 L/person/day
Maximum Day Factor 2.75
Peak Hour Factor 4.13

Consumption Demand:

Equivalent Domestic Maximum Peak
Population Demand Day Hour
Demand Demand
(persons) (L/min) (L/min) (L/min)
Residential Units 350 109 301 452
Mixed Use 463 145 398 598
Total 813 254 699 1,050
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TABLE A2: REQUIRED FIRE FLOW CALCULATION

In accordance to Water Supply for Public Fire Protection, Fire Underwriters Survey 1999

Project Name: Moco Subdivision Notes: DETACHED DWELLING
File: 14119 Assume:
Date: July 2015 - 3,500 sq.ft total floor area
- interior unit for max exposure
Type of Construction - Ordinary Construction
C= 1.0
Total Floor Area: 325 sg.m
A= 325 sg.m
(Total Floor Area includes all storeys, but excludes basements at least 50 percent below grade)
F=220C 4
F= 3,966 L/min
F = 4,000 (to nearest 1,000 Lmin)
Occupancy Factor Charge
Type: Limited Combustible -15%
fi= -15%
F'=Fx(+f))
F' = 3,400 L/min
Sprinkler Credit
Charge
NFPA 13 Sprinkler Standard: NO 0%
Standard Water Supply: NO 0%
Fully Supervised System: NO 0%
Total Charge to Fire Flow: fr= 0%
Exposure Factor Charge
Side 1 - Distance to Building (m): 0 to 3m 25%
Side 2 - Distance to Building (m): 0 to 3m 25%
Side 3 - Distance to Building (m): 3.1to 10m 20%
Side 4 - Distance to Building (m): 3.1to 10m 20%
f3=  75%  (maximum of 75%)

F”:F'J"F' Xf‘z + F' Xf‘_;
F" = 5,950 L/min

REQUIRED FIRE FLOW
F'" = 6,000 L/min (to nearest 1,000 L/min)
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TABLE B1: SEWAGE FLOW CALCULATIONS

Project Name: Moco Subdivision, Town of Grand Valley
File: 14119

Date: July 2015

Conditions:
Average Daily Flow: 450 L/person/day
Residential Peaking Factor: K. =1+ 14 where K ;; = Harmon Peaking Factor
" 4+4P (max. 4.0, min. 2.75)
p = population in thousands
Extraneous Flow (7): 0.20 L/ha/s. (infiltration)
Design Flow (Qp): O xKy +1
Consumption Demand:
Land Use Area Equivalent Average Harmon Peak Extraneous Total
Population Daily Peaking Daily Flow Flow
Flow Factor Flow
(ha.) (persons) (L/s) (L/s) (L/s) (L/s)
Residential Units 5.72 350 1.82 4.00 7.29 1.14 8.44
Mixed Use Units 6.17 463 2.41 3.99 9.62 1.23 10.86
Total 11.89 813 4.23 16.92 2.37 19.30
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TABLE B2: SEWAGE FLOW CALCULATIONE

Project Name: Corseed Subdivision, Town of Grand Valley
File: 14119

Date: July 2015

Conditions:
Average Daily Flow: 450 L/person/day
Residential Peaking Factor: K. =1+ 14 where K ;; = Harmon Peaking Factor
" 4+4P (max. 4.0, min. 2.75)
p = population in thousands
Extraneous Flow (7): 0.20 L/ha/s. (infiltration)
Design Flow (Qp): O xKy +1
Consumption Demand:
Land Use Area Equivalent Average Harmon Peak Extraneous Total
Population Daily Peaking Daily Flow Flow
Flow Factor Flow
(ha.) (persons) (L/s) (L/s) (L/s) (L/s)
Residential Units 3.87 230 1.20 4.00 4.79 0.77 5.57
Mixed Use Units 1.35 102 0.53 4.00 2.13 0.27 2.40
Total 5.22 332 1.73 6.92 1.04 7.97
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